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Water Quality Program

Permit Submittal Electronic Certification

Permit Number:

Permittee:

Site Address:

Version:

WAR044001

MS4 Annual Report Phase I City/County

CLARK COUNTY

1200 FRANKLIN ST
Vancouver, WA 98660     

Submittal Name:

1 Due Date: 3/31/2016

Questionnaire

Number Permit Section Question Answer

1 S9.D.6 Attach a notification of any annexations, 
incorporations or jurisdictional boundary 
changes resulting in an increase or decrease in 
the Permittee’s geographic area of permit 
coverage during the reporting period per 
S9.D.6.  

Q01 
Annexation_2015_1_02
232016093945

2 S5.A.1 Attach updated annual Stormwater 
Management Program Plan (SWMP Plan). 
(S5.A.1)

Q2 SWMP 2016 Final 
2_22_16_2_022520160
31408

3 S5.A.2 Implemented an ongoing program to gather, 
track, and maintain information per S5.A.2, 
including costs or estimated costs of 
developing and implementing the SWMP? 

Yes

4 S5.C.2.a Maintained mapping data for the features listed 
in S5.C.2.a?

Yes

9 S5.C.3.a Implemented internal coordination agreement
(s) or directives to facilitate compliance with the 
permit? (S5.C.3.a)

Yes

11 S5.C.3.b.i Implemented coordination mechanisms 
clarifying roles and responsibilities for control of 
pollutants between physically interconnected 
MS4s per S5.C.3.b.i?

Yes

12 S5.C.3.b.ii Coordinated stormwater management activities 
for shared waterbodies among Permittees and 
Secondary Permittees, as necessary to avoid 
conflicting plans, policies and regulations? 
(S5.C.3.b.ii)

Yes

13 S5.C.4.a Describe the opportunities created for the 
public to participate in the decision making 
processes involving the development, 
implementation and updates of the SWMP. 
(S5.C.4.a)

Q13 
Attachment_13_022520
16034045

14 S5.C.4.b Posted the updated SWMP Plan and latest 
annual report on your website no later than 
May 31? (S5.C.4.b)

Yes

14b S5.C.4.b List the website address. https://www.clark.wa.go
v/environmental-
services/clark-county-
stormwater-
management-plan



16 S5.C.5.a.iii Adopted and made effective the Ecology-
approved enforceable requirements, technical 
standards and manual to meet site and 
subdivision-scale requirements of S5.C.5.a no 
later than July 1, 2015? (S5.C.5.a.iii)

No

17 S5.B, S5.C.5.a.i, 
an

Number of adjustments granted to the 
minimum requirements in Appendix 1? (S5.B, 
S5.C.5.a.i, and Section 5 of Appendix 1)

0

18 S5.B, S5.C.5.a.i, 
an

Number of exceptions/variances granted to the 
minimum requirements in Appendix 1? (S5.B, 
S5.C.5.a.i, and Section 6 of Appendix 1)

0

19 S5.C.5.a.v(1) Reviewed Stormwater Site Plans for all 
proposed development activities that meet the 
thresholds in S5.C.5.a.i? (S5.C.5.a.v(1)) 

Yes

19b S5.C.5.a.v(1) Number of stormwater site plans reviewed 
during the reporting period?

1365

20 S5.C.5.a.v(2) Inspected, prior to clearing and construction, 
permitted development sites per S5.C.5.a.v(2)?

Yes

21 S5.C.5.a.v(3) Inspected permitted development sites during 
construction to verify proper installation and 
maintenance of required erosion and sediment 
controls per S5.C.5.a.v(3)?

Yes

22 S5.C.5.a.v(4) Inspected permitted development sites upon 
completion of construction and prior to final 
approval or occupancy to ensure proper 
installation of stormwater facilities per 
S5.C.5.a.v(4)?

Yes

23 S5.C.5.a.v Number of construction sites inspected per 
S5.C.5.a.v?

2046

24 S5.C.5.a.v(2), (3) 
a

Number of enforcement actions taken during 
the reporting period (based on construction 
phase inspections at new development and 
redevelopment projects)? (S5.C.5.a.v(2), (3) 
and (4)) 

3423

25 S5.C.5.a.v(4) Verified that a maintenance plan is completed 
and responsibility for maintenance is assigned 
for stormwater treatment and flow control 
BMPs/facilities? (S5.C.5.a.v(4))

Yes

26 S5.C.5.a.v.(5) Achieved at least 80% of scheduled 
construction-related inspections? (S5.C.5.a.v.
(5))   

Yes

27 S5.C.5.a.vi Made Ecology’s Notice of Intent for 
Construction Activity and Notice of Intent for 
Industrial Activity available to representatives 
of proposed new development and 
redevelopment? (S5.C.5.a.vi)

Yes

28 S5.C.5.a.vii All staff whose primary job duties are 
implementing the program to control 
stormwater runoff from new development, 
redevelopment, and construction sites are 
trained to conduct these activities? 
(S5.C.5.a.vii) 

Yes

29 S5.C.5.b.i Reviewed, revised and made effective 
development-related enforceable documents to 
incorporate and require LID Principles and LID 
BMPs no later than July 1, 2015? (S5.C.5.b.i)

Not Applicable



30 S5.C.5.b.ii Attach a summary of the LID review and 
revision process that includes the requirements 
listed in S5.C.5.b.ii. (Required once no later 
than March 31, 2016)

Q30 LID Barrier 
Report_30_0223201612
5209

32 S5.C.5.c.ii Counties: Submitted a scope of work and a 
schedule to Ecology for the complete 
watershed planning process no later than April 
1, 2014 for Clark and Pierce efforts, no later 
than November 4, 2015 for the King effort, and 
no later than March 31, 2015 for the 
Snohomish effort? (S5.C.5.c.iv)

Yes

34b S5.C.6.c Attach an updated list of planned, individual 
projects scheduled for implementation during 
this permit term with the information and 
formatting specified in Appendix 11. (S5.C.6.c)

Q34.b Appendix 11 
table_34b_0303201609
5153

35 S5.C.7.b.ii Implemented a program to identify commercial 
and industrial properties which have the 
potential to generate pollutants to the 
Permittee’s MS4 per S5.C.7.b.ii?

Yes

36 S5.C.7.b.iii and 
S5.

Attach a summary of actions taken to 
implement the source control program per 
S5.C.7.b.iii and S5.C.7.b.iv.

Q36 
Attachment_36_022320
16010539

37 S5.C.7.b.iii Number of inspections per S5.C.7.b.iii? 409

38 S5.C.7.b.v Implemented an ongoing source control 
training program per S5.C.7.b.v?

Yes

40 S5.C.8.c.i Implemented procedures for conducting illicit 
discharge investigations in accordance with 
S5.C.8.c.i?

Yes

40b S5.C.8.c.i Attach citation of field screening methodology. Q40b IDDE Screening 
QAPP 
Versi_40b_0303201610
1623

41 S5.C.8.c.i(1) Provide the percentage (to the nearest integer) 
of conveyance systems screened in reporting 
year per S5.C.8.c.i(1). 

17

44 S5.C.8.c.ii Provide the hotline telephone number for public 
reporting of spills and other illicit discharges. 
(S5.C.8.c.ii)

360-397-2446

44b S5.C.8.c.ii Number of hotline calls received? 20

45 S5.C.8.c.iii Implemented an ongoing illicit discharge 
training program for all municipal field staff per 
S5.C.8.c.iii? 

Yes

46 S5.C.8.d Implemented an ongoing program to 
characterize, trace, and eliminate illicit 
discharges into the MS4 per S5.C.8.d?

Yes

47 S5.C.8.d.iii and iv Number of illicit discharges, including illicit 
connections, eliminated during the reporting 
year? (S5.C.8.d.iii and iv)  

31

48 S5.C.8.d.iv Attach a summary of actions taken to 
characterize, trace and eliminate each illicit 
discharge found by or reported to the 
permittee. For each illicit discharge, include a 
description of actions according to required 
timelines per S5.C.8.d.iv.

Q48 
Attachment_48_031720
16100535

49 S5.C.8.e Trained staff responsible for illicit discharge 
detection and elimination activities per 
S5.C.8.e?

Yes



50 S5.C.8.f Participated in a regional emergency response 
program, or implemented procedures to 
investigate and respond to spills and improper 
disposal? (S5.C.8.f) 

Yes

51 S5.C.9.a Implemented maintenance standards per 
S5.C.9.a?

Yes

51b S5.C.9.a Updated maintenance standards per S5.C.9.a 
no later than June 30, 2015?

Yes

52 S5.C.9.a Applied a maintenance standard for a facility or 
facilities which do not have maintenance 
standards specified in the Stormwater 
Management Manual for Western Washington? 
 (S5.C.9.a)

Yes

52b S5.C.9.a Note what kinds of facility or facilities are 
covered by an alternative maintenance 
standard. (S5.C.9.a)

Media filter drain and 
vortechs have standards 
in the Clark County 
Stormwater Facility 
Maintenance Manual 
(2009).

53 S5.C.9.b.i Evaluated and, if necessary, updated the 
existing ordinances or other enforceable 
documents requiring maintenance of all 
permanent stormwater treatment and flow 
control BMPs/facilities (including catch basins 
that are part of the facilities) regulated by the 
Permittee. (S5.C.9.b.i) 

Yes

54 S5.C.9.b.ii Implemented an ongoing inspection program 
for stormwater treatment and flow control 
BMPs/facilities regulated by the Permittee per 
S5.C.9.b.ii.

Yes

55 S5.C.9.b.ii If using reduced inspection frequency on 
stormwater treatment and flow control 
BMPs/facilities regulated by the Permittee for 
the first time during this permit cycle, attach 
documentation per S5.C.9.b.ii.  

Not Applicable

56 S5.C.9.b.iii Inspected permanent stormwater treatment 
and flow control BMPs/facilities and catch 
basins in new residential developments every 6 
months per S5.C.9.b.iii? 

Yes

57 S5.C.9.b.iv Achieved at least 80% of inspections required 
per S5.C.9.b.ii and iii? (S5.C.9.b.iv)

Yes

58 S5.C.9.c.i Number of known municipally owned or 
operated stormwater treatment and flow control 
BMPs/facilities? (S5.C.9.c.i)

1022

58b S5.C.9.c.i Number of municipally owned or operated 
stormwater treatment and flow control 
BMPs/facilities inspected during the reporting 
period? (S5.C.9.c.i)

1022

58c S5.C.9.c.i Number of municipally owned or operated 
stormwater treatment and flow control 
BMPs/facilities for which maintenance was 
performed during the reporting period? 
(S5.C.9.c.i )

1052

59 S5.C.9.c.i If using reduced inspection frequency for 
municipally owned or operated stormwater 
treatment and flow control BMPs/facilities for 
the first time during this permit cycle, attach 
documentation per S5.C.9.c.i.  

Not Applicable



60 S5.C.9.c.ii Conducted spot checks and inspections (if 
necessary) of potentially damaged stormwater 
treatment and flow control BMPs/facilities after 
major storm events? (S5.C.9.c.ii)

Yes

61 S5.C.9.c.iii Achieved at least 95% of required inspections 
per S5.C.9.c.iii?

Yes

62 S5.C.9.d.i Inspected municipally owned or operated catch 
basins and inlets every year or used an 
alternative approach? Cleaned as needed? 
(S5.C.9.d.i)  

Yes

62b S5.C.9.d.i Number of known catch basins? 12100

62c S5.C.9.d.i Number of catch basins inspected during the 
reporting period?

11825

62d S5.C.9.d.i Number of catch basins cleaned during the 
reporting period?

4703

62e S5.C.9.d.i.(1), 
(2),

Attach documentation of alternative catch basin 
inspection approach, if used. (S5.C.9.d.i.(1), 
(2), or (3))

Not Applicable

63 S5.C.9.d.iii Achieved at least 95% of required catch basin 
inspections? (S5.C.9.d.iii)

Yes

64 S5.C.9.e Implemented practices, policies, and 
procedures to reduce stormwater impacts per 
S5.C.9.e? 

Yes

65 S5.C.9.f Implemented an ongoing training program per 
S5.C.9.f?

Yes

66 S5.C.9.g Implemented a Stormwater Pollution 
Prevention Plan for all heavy equipment 
maintenance or storage yards, and material 
storage facilities per S5.C.9.g?

Yes

67 S5.C.10 Attach description of public education and 
outreach efforts conducted per S5.C.10.

Q67 NPDES permit 
EandO 
require_67_0225201603
4045

68 S5.C.10.b Created stewardship opportunities (or 
partnered with others) to encourage resident 
participation  in activities such as those 
described in S5.C.10.b?

Yes

69 S5.C.10.c  Used results of measuring the understanding 
and adoption of targeted behaviors among at 
least one audience in at least one subject area 
to direct education and outreach resources and 
evaluate changes in adoption of targeted 
behaviors. (Required no later than February 2, 
2016, S5.C.10.c) 

Not Applicable

70 S7.A Complied with the Total Maximum Daily Load 
(TMDL)-specific requirements identified in 
Appendix 2? (S7.A)

Not Applicable

71 S7.A For TMDL listed in Appendix 2: Attach a 
summary of relevant SWMP and Appendix 2 
activities to address the applicable TMDL 
parameter(s).  (S7.A)

72 S8.A Attach a description of any stormwater 
monitoring or stormwater-related studies per 
S8.A.

Q72 
Attachment_72_030320
16101104



73 S8.B.1.a Submitted payment for participating in cost-
sharing for regional stormwater monitoring 
program (RSMP) status and trends 
monitoring?  (S8.B.1.a)

Not Applicable

74 S8.B.1.b.iii If choosing to conduct monitoring in 
accordance with S8.B.1.b, attach a data report 
in accordance with the approved QAPP per 
S8.B.1.b.iii.  (Required to begin monitoring no 
later than October 31, 2014) 

Not Applicable

75 S8.B.2.a Clark County: Continued stormwater discharge 
monitoring per S8.B.2.a?

Yes

77 S8.C.1 Submitted payment for participating in cost-
sharing for RSMP effectiveness studies 
(S8.C.1)?

Not Applicable

80 S8.C.3.a Participated in cost-sharing for RSMP 
effectiveness studies in accordance with 
S8.C.3.a?

Yes

82 S8.C.3.b.ii Submitted a QAPP to Ecology within 120 days 
of Ecology’s approval of the detailed 
effectiveness study proposal? (S8.C.3.b.ii)

Yes

83 S8.C.3.b.iii Began full implementation of the effectiveness 
study no later than 6 months following QAPP 
approval? (S8.C.3.b.iii)

Not Applicable

84 S8.C.3.b.iv Attach interim effectivness study results and 
status report. (S8.C.3.b.iv)

Not Applicable

85 S8.D Submitted payment for participating in the 
RSMP for source identification and diagnostic 
monitoring information repository? (S8.D)

Yes

86 G3 Notified Ecology in accordance with G3 of any 
discharge into or from the Permittee’s MS4 
which could constitute a threat to human 
health, welfare or the environment? (G3)

Yes

87 G3 Number of G3 notifications provided to 
Ecology?

6

88 G3.A Took appropriate action to correct or minimize 
the threat to human health, welfare, and/or the 
environment per G3.A?

Yes

89 S4.F.1 Notified Ecology within 30 days of becoming 
aware that a discharge from the Permittee’s 
MS4 caused or contributed to a known or likely 
violation of water quality standards in the 
receiving water? (S4.F.1)

Not Applicable

90 S4.F.3.a If requested, submitted an Adaptive 
Management Response report in accordance 
with S4.F.3.a?

Not Applicable

90b S4.F.3.d Attach a summary of the status of 
implementation of any actions taken pursuant 
to S4.F.3 and the status of any monitoring, 
assessment, or evaluation efforts conducted 
during the reporting period? (S4.F.3.d)

91 G20 Notified Ecology of the failure to comply with 
the permit terms and conditions within 30 days 
of becoming aware of the non-compliance? 
(G20)

Not Applicable

92 G20 Number of non-compliance notifications (G20) 
provided in reporting year?

92b G20 Attach a list of permit conditions described in 
non-compliance notification(s).



I certify under penalty of law, that this document and all attachments were prepared under my direction 
or supervision in accordance with a system designed to assure that qualified personnel properly gather 
and evaluate the information submitted.  Based on my inquiry of the person or persons who manage the 
system or those persons directly responsible for gathering information, the information submitted is, to 
the best of my knowledge and belief, true, accurate, and complete.  I am aware that there are significant 
penalties for submitting false information, including the possibility of fine and imprisonment for knowing 
violations.

Mark McCauley

Signature Date

3/24/2016 4:03:06 PM
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iv Clark County Stormwater Management Plan 

ACRONYMS AND GLOSSARY 

• AKART – all known, available, and reasonable methods of prevention, control 
and treatment as the Ecology standard for the effort required to meet waste 
water discharge and NPDES permit requirements. 

• BMP – best management practices (controls for stormwater runoff) 
• BOCC – Board of Clark County Councilors 
• CCSM – Clark County Stormwater Manual 2015 
• CCSWMP – Clark County Stormwater Management Plan 
• CIP – Capital Improvement Program 
• County Manager – Executive officer for Clark County 
• CWD – the Clean Water Division, a division of Clark County Environmental 

Services 
• DES – the Clark County Department of Environmental Services 
• Ecology – Washington State Department of Ecology 
• EPA – Environmental Protection Agency 
• GIS – geographic information system 
• GMS – grounds maintenance specialist 
• IDDE – illicit discharge detection and elimination 
• Illicit discharge – a non-stormwater discharge or illegal connection to the 

storm sewer system (e.g. a sanitary sewer line connected to storm sewer 
system) 

• LID – low impact development 
• MEP – maximum extent practicable 
• MS4 – municipal separate storm sewer system 
• NOAA Fisheries - National Oceanic and Atmospheric Administration, 

National Marine Fisheries Service 
• NOI – Notice of Intent  
• NPDES – National Pollutant Discharge Elimination Systems 
• NRS – natural resources specialist 
• PPGS – potential pollutant generating site 
• RCW – Revised Code of Washington 
• SCIP – Stormwater Capital Improvement Plan 
• SNAP – Stormwater Needs Assessment Program 
• StormwaterClk – a GIS database the county maintains for storm sewer 

infrastructure 
• SWMMPSB – 1992 Stormwater Management Manual for the Puget Sound 

Basin, published by Department of Ecology 
• SMMWW – 2014 Stormwater Management Manual for Western Washington, 

published by Ecology 
• SWMP – stormwater management program 
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• SWPPP – stormwater pollution prevention plan 
• Tidemark – a database the county maintains to track permits and code 

enforcement 
• TMDL – total maximum daily load 
• UIC – underground injection control 
• WAC – Washington Administrative Code 
• WQDB – Water Quality Database 

RESPONSIBILITY INDEX 

CD = Community Development 
DES = Department of Environmental Services 
PW = Public Works 
 
 
Abbreviation Full Staff Title Job Description 
Applicant (as stated) Customer who utilizes the municipal code 

and stormwater manual to guide 
development projects 

Assessment and 
GIS 

(as stated) Supports the county’s GIS system 

BOCC Board of County Councilors Legal authority for permit compliance 
CD Building 
Official 

(as stated) Oversees customer application for 
development, all building permits and 
permit counter 

CD Dev. Services 
Mgr. 

Development Services Manager Coordinates a pre-application conference 
with potential applicants and provides 
planning approvals 

CD Permit Tech Permit technician Processes permit applications 
CD Building 
Safety 

(as stated) Enforces erosion control regulations and 
stormwater for residential building permits 

CD Permit 
Services 

(as stated) Coordinates review of development 
applications 

CD Planner (as stated) Supports the pre-application process and 
land use approvals 

County Mngr. County Manager Executive official for Clark County 
CRWWD Clark Regional Wastewater District Supports the coordination of illicit discharge 

protection 
DES Director (as stated) Designated director for permit compliance 
DES CWD Mgr. Clean Water Division Manager Oversees and manages the Clean Water 

Division 
DES CWD 
NPDES Mgr. 

Clean Water Division National 
Pollution Discharge Elimination 
System Permit Manager 

Oversees compliance with the County’s 
Phase 1 Municipal Stormwater Permit 

DES CWD 
Infrastructure Mgr. 

Clean Water Division Infrastructure 
Manager 

Oversees / manages stormwater capital 
planning and infrastructure mapping, 
coordinates stormwater infrastructure 
inspection and maintenance 

DES Enhancement 
& Permitting Mgr. 

Enhancement and Permitting 
Manager 

Coordinates environmental permitting for 
the department 
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DES CWD Eng. Clean Water Division Engineer Coordinates design and engineering of 
Clean Water projects 

DES CWD Eng. 
Tech 

Clean Water Division Engineering 
Technician 

Inventory and maps the stormwater system  

DES Source 
Control Specialist 

Source Control Specialist Technical assistance with citizens and 
businesses to comply with facility 
maintenance and source control regulations 

DES Code 
Enforcement 

(as stated) Coordinates citizen complaints and code 
compliance 

DES Natural Res. 
Spec. 

Natural Resource Specialist Performs monitoring and illicit discharge 
field work and analysis 

DES Project 
Coordinator 

(as stated) Coordinates specific project tasks and work 
products 

DES CWD 
Professional staff 

(as stated) Supports various work projects and products 

DES Office 
Assistant (OA) 

(as stated) Coordinates document control and record-
keeping 

DES CWD 
Admin. 

Clean Water Division 
Administration 

Supports document control and record 
keeping 

DES 
Environmental 
Education 
Manager 

(as stated) Oversees the education and outreach tools 
used to comply with the permit 
requirements 

DES Vegetation 
Mgmt. Mgr. 

Vegetation Management Manager Oversees the operations and maintenance of 
the vegetation management program 

DES Vegetation 
Mgmt. Crew 

Vegetation Management Crew Performs all tasks associated with 
operations of the program 

General Services 
Facilities Mgr. 

Facilities Manager Oversees the facilities program for county 
properties 

General Services 
Facilities Crews 

(as stated) Performs all tasks associated with the 
operations of the program on county 
properties 

Public Health (as stated) Coordinates illicit connection/discharge 
issues with DES staff 

PW Answering 
Service 

(as stated) Coordinates after business hours service 
calls 

PW Engineering 
Program Mgr. 

Engineering Program Manager Oversees PW engineer activities 

PW Eng. Project 
Manager 

Engineering Project Manager Manages engineering related projects 

PW Eng. Program 
Staff 

Engineering Program Staff Develops engineering related materials 

PW Public 
Information 
Officer 

(as stated) Supports the development and delivery of 
public outreach and educational materials 

PW Real Property 
Services 

(as stated) Coordinates property related information, 
such as titles, legal information, etc. 

PW Survey (as stated) Coordinates all necessary survey data 
required for a project 

PW Dev. 
Engineering Mgr. 

Development Engineering Manager Oversees the engineering review of 
development applications 

PW Dev. 
Engineering 
Planning Tech 

Development Engineering Planning 
Technician 

Reviews development applications for 
compliance with county code and 
regulations. Coordinates bonds, compliance 
and final plat 
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PW Dev. 
Engineering 
Review Engineer 

(as stated) Conducts the engineering development 
review and participates in application 
meetings 

PW Development 
Inspectors 

(as stated) Coordinates inspections and education 

PW Construction 
Supervisor.  

Construction Management  Oversees the compliance of development 
construction with approved plans and code 

PW Construction 
Management 
Engineer 

(as stated) Reviews PW construction projects for 
compliance with approved plans and 
applicable regulations 

PW Construction 
Management 
Supervisor 

(as stated) Oversees the compliance with inspections of 
development construction 

PW Construction 
Management 
Inspectors 

(as stated) Conducts on-site construction inspections to 
ensure compliance with approved plans and 
applicable regulations 

PW Construction 
Management OA 

Construction Management Office 
Assistant  

Coordinates document management 
associated with project approvals 

PW Ops Mgr Operations Manager Oversees all operation and maintenance 
responsibilities 

PW Ops Road 
Super 

Operations Road Supervisor Oversees all elements associated road 
maintenance and operations 

PW Ops Crew 
Chief 

Operations Crew Chief Leads and coordinates road crew activities 

PW Ops Road 
Crews 

Operations Road Crews Perform all necessary road maintenance and 
operations activities to meet applicable 
standards and regulations 

PW Ops 
Administration 

Operations Administration Provides support to various tasks, such as 
spill response and citizen complaints 

PW Parks Mgr Parks Manager Oversees all of the administration, customer 
service, maintenance and operations of 
parks 

PW Parks Super Parks Superintendent Oversees the maintenance and operations of 
the parks 

Contract Services Outside firm or agency contracted 
with Clark County  

Hired to meet specific scope of work items 
per the appropriate fund and need 
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Historic Bridge Over Lewis River (source: Clark County Historic Museum) 
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Clark County Stormwater Management Plan 
 

 

The Clark County Stormwater Management Plan (CCSWMP) describes the various 
ways that Clark County manages stormwater and related water resources issues in the 
unincorporated area. It acts as a resource for the public to learn about the county’s 
efforts to reduce pollution in stormwater, an informative guide for staff, and a 
compliance measure for the county’s municipal stormwater permit under permit 
requirement S5.C.3.a. 

INTRODUCTION 

As the county’s population continues to increase (over 443,800 in 2013), Clark County 
is committed to responsible stormwater management to keep our waterways clean for 
people, fish, and wildlife. 

The Clark County Department of Environmental Services (DES) administers the Clean 
Water Division (CWD) to protect surface water and groundwater resources from 
polluted stormwater and to coordinate compliance with state and federal water pollution 
laws. 

Primary responsibilities of the overall stormwater program include planning and 
building stormwater control facilities, watershed scale stormwater planning, water 
quality monitoring of stormwater and streams, public education and outreach, 
development and enforcement of water quality regulations, coordination with other 
municipalities, and maintenance of the county’s stormwater system. 

STORMWATER AND THE NPDES PERMIT 

Much of the pollution in Washington State's waters comes from many different, hard-
to-trace sources with no obvious point of collection and discharge. It is called “nonpoint 
source pollution” and it travels to our streams, lakes, and other water bodies through 
polluted stormwater runoff carried by the county’s storm sewer system.  

Most U.S. cities and counties that collect stormwater runoff in municipal separate storm 
sewers and discharge it to surface waters are required to obtain a permit under the 
federal Clean Water Act. Clark County qualifies under the Environmental Protection 
Agency (EPA) stormwater regulations for the National Pollutant Discharge Elimination 
Systems (NPDES) Phase I Municipal Stormwater Permit program. In Washington State, 

http://cfpub1.epa.gov/npdes/regresult.cfm?program_id=6&view=all&type=1
http://cfpub1.epa.gov/npdes/regresult.cfm?program_id=6&view=all&type=1
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EPA has delegated the Washington Department of Ecology (Ecology) the authority to 
develop and administer the NPDES permitting program. 

Ecology issued a NPDES Phase I Municipal Stormwater Permit to Clark County and 
other larger western Washington jurisdictions in August 2012 with an effective date of 
August 1, 2013. This permit is for a five-year period expiring on July 31, 2018, when it 
is expected that Ecology will issue a revised permit. 

Phase I permittees are cities and counties that operate large and medium municipal 
separate storm sewer systems (MS4s). Governmental bodies within their boundaries, 
such as state universities, public school districts and drainage districts, are also required 
to meet permit requirements. The permit regulates discharges to waters of Washington 
State from the permittees’ MS4s in compliance with Washington Water Pollution 
Control Law (Chapter 90.48 RCW) and the federal Clean Water Act (Title 33 USC, 
Section 1251 et seq.). 

PERMIT COMPLIANCE 

The NPDES Permit prescribes a variety of requirements and actions. It lists 21 general 
conditions; these include, among others, a requirement to notify Ecology of spills, a 
duty to avoid bypassing water quality treatment and flow control facilities, and a 
requirement to notify Ecology of a failure to comply with the permit. 

The permit also lists nine special conditions that, among other things, specify permit 
coverage, list permittee responsibilities, and under Special Condition S5, prescribe a 
ten-component stormwater management program (SWMP).  

The SWMP consists of actions meeting the ten required components and any additional 
actions and activities necessary to comply with Total Maximum Daily Load (TMDL) 
requirements. Clark County’s SWMP is designed to reduce pollutant discharges to the 
federal maximum extent practicable (MEP) standard, meet state requirements for 
managing stormwater using all known, available, and reasonable methods of 
prevention, control and treatment (AKART), and protect water quality. 

The county is required to prepare a stormwater management program plan to inform the 
public of planned program activities for the upcoming calendar year. The SWMP plan 
must be updated at least annually to include any program changes or revisions that 
occur and be submitted in part or in whole with the annual report to the Department of 
Ecology. 

http://www.ecy.wa.gov/programs/wq/stormwater/municipal/phaseIpermit/phipermit.html
http://apps.leg.wa.gov/rcw/default.aspx?cite=90.48
http://www.epw.senate.gov/water.pdf
http://www.epw.senate.gov/water.pdf
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THE CLARK COUNTY STORMWATER MANAGEMENT PLAN 

AND STORMWATER MANAGEMENT PROGRAM  

This Clark County Stormwater Management Plan (CCSWMP) encompasses efforts 
undertaken by Clark County, primarily in the Department of Environmental Services 
Clean Water Division, for the protection and monitoring of water quality and the 
management of stormwater and related concerns. The Plan includes, as chapter 2, the 
NPDES stormwater management program required by Ecology. 

THE CLEAN WATER DIVISION 

The Clean Water Division (CWD) in Clark County’s Department of Environmental 
Services is responsible for a majority of the county’s NPDES compliance actions and 
activities, coordination and reporting. The program coordinates with a variety of county 
departments to achieve and facilitate compliance. The CWD is the primary author of 
reports and other documents required by Ecology.  

In addition to activities addressing NPDES Permit compliance and surface water 
resource management, the CWD manages other important stormwater-related activities, 
including registering and managing stormwater injection wells regulated under the 
state’s Underground Injection Control Rules (173-218 WAC) pursuant to the federal 
Safe Drinking Water Act, and giving engineering advice and support on flooding and 
drainage problems.  

The Clean Water Division is funded primarily by 
an annual stormwater fee charged to developed 

parcels in the unincorporated area of the county. The county collects approximately 
$7.60 million annually from approximately 68,103 rate payers. Other sources of funding 
may include grants and the General Fund. The Road Fund provides support for 
stormwater management associated with county roadways. 

Clean Water Fee 
Residential and multifamily properties pay a fee based on each residential unit. 
Commercial properties, roads, churches, and schools are assessed a fee based on the 
number of ERUs measured on the parcel. 

In July 2014, the Board of County Councilors adopted an update to the Clean Water 
Fee. Updated fees took effect in 2015 tax bills. The fee varies for residents in the Urban 
Growth Boundary versus rural areas. The program also includes an annual surcharge of 
$5 on each base unit for 2015 through 2019 to cover lawsuit settlement costs. 

Funding & Budget 

http://apps.leg.wa.gov/wac/default.aspx?cite=173-218
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Clean Water Program 
Adopted 2015/2016 Budget 

 

Per Clark County Code 13.30A, fee revenues are used to fund stormwater management 
activities.  

Clean Water Fund 
Revenues from the Clean Water Fee, from grants awarded to the Clean Water Division, 
and from fines are deposited into the Clean Water Fund by the Clark County Treasurer. 
Revenues in excess of annual operating expenses for maintenance, repair, enforcement, 
assessment, monitoring, and education remain in the fund balance for use in 
constructing new public storm sewer infrastructure or in retrofitting inadequate 
stormwater control facilities. 

Grants: LSC, other? 

Budget 
Clark County budgets on a two-year cycle. The Clean Water Division budget is set at 
the beginning of each cycle and modified, if necessary, through requests for additional 
appropriations from the Clean Water Fund during the biennium.  

The budget is approved by the elected Board of Clark County Councilors (BOCC). The 
BOCC sets the Clean Water Division budget in response to state priorities, expressed 
through the NPDES Municipal Stormwater Permit, and local priorities. 

Areas of greatest expenditure include stormwater capital construction, maintenance and 
operation of storm sewer infrastructure, watershed scale stormwater planning and 
assessment and monitoring of surface water and stormwater. 

In recent years, a focus on building 
new stormwater facilities in under-
served areas and on enhancing existing 
facilities has increased the overall 
budget and the proportion dedicated to 
capital construction. During the 2015-
2016 biennium, an additional $1.5 
million is expected to be spent on new 
permit requirements for code revisions 
and watershed planning. 

http://www.codepublishing.com/wa/clarkcounty.html
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The Clean Water Division employs a staff of 18 
scientists, engineers, technical specialists, 

program coordinators and administrators who perform essential stormwater 
management functions. The program also coordinates with other county departments for 
additional essential stormwater services that fit within those department’s core services. 
This organizational structure allows the Clean Water Division to minimize expenses by 
engaging technical and professional experts such as design engineers, road maintenance 
crews, and educators employed by other county departments to complement a core staff 
of stormwater specialists. 

 

Clean Water Division staff is directly responsible for storm sewer system inventory; 
code and manual updates; watershed scale planning; source control inspections; illicit 

Organization & Staffing 

- Green Buinsess 
- Green Neighbors 
- Green Schools 
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connection and discharge inspections; stormwater capital planning; coordination with 
other jurisdictions and entities; and surface water and stormwater assessment and 
monitoring. 

The program coordinates with other county departments to collect and process the 
Clean Water Fee; operate, inspect and maintain the storm sewer system; manage the 
design and construction of stormwater capital improvements; enforce development and 
building regulations related to NPDES Permit compliance; inform and educate the 
public about stormwater problems and solutions; and support the Clean Water Division 
with database programming and analysis. 

County departments are responsible for complying with NPDES Permit requirements in 
their operational activities under the adopted stormwater plan and by interdepartmental 
agreements.  

 

FOR MORE INFORMATION ON THE COUNTY’S CLEAN WATER 

DIVISION, CONTACT: 

DEAN BOENING, CLEAN WATER DIVISION MANAGER, 397-2121, X4264 
dean.boening@clark.wa.gov 

 
 The Clean Water Division administers the NPDES 

Municipal Phase I Stormwater Permit for Clark County 
 

 Clark County will administer an increase in the Clean 
Water Fee program to increase revenues 

Ongoing 

2013-2018 

2015 

mailto:dean.boening@clark.wa.gov
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Turbid flow from Cougar Creek into Salmon Creek 
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Section 1 
Legal Authority 

 

REGULATORY REQUIREMENTS SUMMARY 

The NPDES Permit requires the county to 
demonstrate that it has the legal authority to 
control discharges to and from its municipal 
separate storm sewer system (MS4). 

LEGAL AUTHORITY TO REGULATE 

Clark County maintains the legal authority required by the permit to control discharges 
to and from its MS4. 

Chapter 13.26A prohibits illicit discharges and 
spills into the county’s MS4, requires the control 
of industrial site runoff, and adopts source 
control requirements in the Clark County 

Pollution Control Manual. It maintains the county’s authority to inspect and enforce its 
provisions. 

Title 32 permits Clark County to enforce any of 
its civil codes through inspection, surveillance, 
monitoring, and enforcement actions. 

Title 40 contains a suite of requirements 
regulating the design, construction, and 
operation of stormwater controls on development 
and re-development sites that will discharge to 

the MS4 or to waters of the state. Stormwater and erosion control measures are outlined 
in Chapter 40.385. Revisions to multiples codes occurred in 2015. CCC 40.385 was 
repealed and replaced by Chapter 40.386 Stormwater and Erosion Control. 

Through the legislative authority of the Board of 
Clark County Councilors (BOCC), Clark County 
has the ability to enter into contracts and 
intergovernmental agreements with other 
permittees and secondary permittees for the 

NPDES Permit S5.C.1 – Legal 
Authority 

Clark County Code Chapter 
13.26A – Water Quality 

Clark County Code Title 32 – 
Enforcement 

Clark County Code Title 40 – 
Unified Development Code 

Legislative Authority of the 
Board of Clark County 
Councilors 

http://www.codepublishing.com/wa/ClarkCounty/?clarkco13/clarkco1326A/clarkco1326A.html
http://www.codepublishing.com/wa/ClarkCounty/?clarkco32/clarkco32.html
http://www.codepublishing.com/wa/ClarkCounty/?clarkco40/clarkco40.html
http://www.codepublishing.com/wa/ClarkCounty/?compiled-clarkco40/clarkco40385/clarkco40385.html
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purpose of controlling pollutants entering or leaving the county MS4. 

TIMELINE 

 

 

FOR MORE INFORMATION ON THE COUNTY’S LEGAL 

AUTHORITY TO CONTROL DISCHARGES TO AND FROM THE 

MS4 

DEAN BOENING, CLEAN WATER DIVISION MANAGER, 397-2121, X4264 
DEAN.BOENING@CLARK.WA.GOV  
 

 

 
 Maintain legal authority to control discharges to and 

from the MS4 
 Update code for compliance with 2013 permit 

Ongoing 

2013-2018 

mailto:Jeff.schnabel@clark.wa.gov
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Section 2 
Inventorying and Mapping the Storm Sewer 
Infrastructure 

 

 

Regulatory Requirements Summary ........................................................................... 13 
County Policies, Rules and Regulations ....................................................................... 13 
Tools ........................................................................................................................ 14 
On-going Inventory and Mapping .............................................................................. 14 
Other permit-required mapping/inventory ................................................................. 20 
Inventory Quality Assurance and Reporting ................................................................ 22 
Underground Injection Control (UIC) Registration ....................................................... 23 
Timeline ................................................................................................................... 25 

 

Clark County operates a municipal separate storm sewer system (MS4) within 
unincorporated Clark County. This system includes stormwater drainage ditches and 
pipes in county right-of-way and county-operated conveyances on easements.  

An MS4 is a conveyance or system of conveyances that meets all of the following 
criteria:  

1. Owned by a state, city, town, village, or other public entity that discharges to 
waters of the U.S. 

2. Designed or used to collect or convey stormwater (including storm drains, 
pipes, ditches, etc.). 

3. Not a combined sewer. 
4. Not part of a publicly owned treatment works (sewage treatment plant). 

A related type of infrastructure used to manage stormwater is a Class V stormwater 
injection well, which allows stormwater to be disposed directly into the ground instead 
of to a surface water body. 

Clark County inventories and maps its storm sewer infrastructure and Class V injection 
wells to serve a variety of purposes. The inventory is a primary source of information 
for inspection, operation and maintenance of the MS4, illicit discharge detection and 
removal, drainage and source control support, stormwater assessment and monitoring, 
and capital planning. 
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Clark County administers a comprehensive program to inventory the storm sewer 
system in a geographic information system (GIS) database called StormwaterClk. All 
known existing infrastructure is inventoried and mapped. An ongoing program 
inventories and maps storm sewer infrastructure built in the course of development and 
public capital improvement projects. The inventory includes all stormwater 
infrastructure inside of and outside of the county MS4, including: 

• Flow control and water quality treatment facilities 
• UIC-regulated Class V injection wells 
• County outfall locations 
• Conveyances (pipes, ditches, and culverts) 
• Interconnections with other municipal systems 
• Connections to the county MS4 

REGULATORY REQUIREMENTS SUMMARY 

The NPDES Permit requires the county to map 
and document components of the MS4 including 
stormwater control facilities, receiving waters, 
and land uses within the MS4.  

 

Pursuant to Chapter 90.48 RCW, Washington 
Administrative Code requires owners of Class V 
injection wells (underground drywells and 
infiltration trenches with perforated pipes that 
dispose stormwater into the ground) to comply 

with regulations designed to protect groundwater quality for use as public water 
supplies. Clark County owns approximately 2,200 wells that are regulated under this 
rule.  

COUNTY POLICIES, RULES AND REGULATIONS 

Chapter 40.386 describes county regulations for 
ownership of stormwater facilities and the lands 
on which they are located. Section 40.386.030 
sets forth requirements to submit record 
drawings for completed projects and sets forth 

requirements to document facility ownership.  

Section 40.386.030(G) requires developers to submit record drawings to the county 
prior to 1) the issuance of building permits for single-family/duplex residential 

NPDES Permit – S5.C.2. 
Municipal Separate Storm 
Sewer Mapping and 
Documentation 

Chapter 173-218 WAC – 
Underground Injection Control 
(UIC) Program 

Clark County Code Chapter 
40.386 – Stormwater and 
Erosion Control 

http://apps.leg.wa.gov/rcw/default.aspx?cite=90.48
http://www.codepublishing.com/wa/ClarkCounty/?compiled-clarkco40/clarkco40385/clarkco40385.html
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subdivisions, 2) the issuance of occupancy permits for site plan reviews (commercial 
development), and 3) within sixty days following completion of construction for other 
types of development. 

Chapter 40.540.070 describes county regulations 
for information about dedications and easements 
for utilities that must be contained on a plat. 

Washington state code prescribes information 
that must be shown on a plat when land is 
subdivided, including dedications of roadways 
and utilities and stormwater easements, tracts, or 
lots.  

Clark County Public Works Engineering 
Program maintains a policy for the preparation 
and distribution of record drawings, also known 
as as-built drawings, after completion of county 

capital improvement projects such as roads, parks, and stormwater facilities. 

TOOLS 

Clark County Environmental Services maintains 
a stormwater database called StormwaterClk 

within its GIS. The database is administered by the GIS Department, while data is 
maintained and updated by the Clean Water Division. 

Clark County Community Development and 
Public Works maintain Tidemark, a database of 

regulatory and enforcement cases, including permits for land division and development 
projects. 

Annexation Tracker is an application developed 
by the GIS Department that helps county 

departments track annexations. 

ON-GOING INVENTORY AND MAPPING 

Clark County maps and inventories 
stormwater treatment and control 
infrastructure because an accurate and 

complete inventory is critical to a successful program to inspect, maintain and regulate 
stormwater conveyances, and stormwater treatment and flow control facilities.  

Clark County Code Chapter 
40.540.070 – Final Plat 

Revised Code of Washington 
Chapter 58.17.165 – Plats – 
subdivisions – dedications  

Public Project Record Drawings 
Policy 

StormwaterClk 

Tidemark 

Annexation Tracker 

Purpose 

http://www.codepublishing.com/wa/ClarkCounty/?clarkco40/clarkco40540/clarkco40540070.html
http://apps.leg.wa.gov/rcw/default.aspx?cite=58.17.165
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As part of the process, new outfalls, Class V injection control wells, and connections 
also are documented. 

 

  Clark County has been inventorying the MS4 in a GIS since 1999 
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Task 

DES 
CWD 
Mgr 

DES 
CWD 
Infra. 
Mgr 

DES 
CWD 
Eng. 
Tech 

PW  Dev. 
Engineering 

Planning 
Tech 

PW Dev. 
Engineer
ing Mgr 

PW 
Construction 
Management 

Engineer 

PW 
Construc

tion 
Mgmt. 

OA 

PW 
Construct

ion 
Manager 

PW 
Engineer

ing 
Program 
Manager 

PW 
Surv
ey 

PW Real 
Property 
Services 

Notify CWD of 
new private 
development 
completion O O I P A O O O O O O 
Notify CWD of 
new county 
capital 
improvement 
project physical 
completion O O I O O O P A O I O 
Notify CWD of 
new county 
capital 
improvement 
project final 
acceptance O O I O O O P A O I O 
Gather project 
information O A P C O C O O A C C 
Notify CWD of 
county project As-
built location O O I O O S O S O A/P O 
Make final 
decision on 
maintenance 
owner O A S O P C O O O C C 
Inventory/ Map 
infrastructure O A P O O O O O O O O 
Track progress O A P O O O O O O O O 
Transfer 
information to 
Operations O A P O O O O O O O O 
A = Accountable, P = Primary (doer), S = Supports, C = Consulted, I = Informed, O = Omitted 

 

Most stormwater infrastructure and conveyances 
in the county are built by the private sector 

during residential and commercial development. Other facilities are built by the county 
to retrofit previously developed areas or to handle runoff from new roads, parks, and 
other construction projects. The Clean Water Division builds some stormwater facilities 
to retrofit developed areas that lack adequate flow control or treatment. (See County 
Capital Improvements on page 62.)  

After a project is constructed, Clean Water Division staff inventory the new facility and 
its related conveyance infrastructure including pipes, catch basins and connections in 
StormwaterClk. 

Responsibilities Matrix  

 

Background 
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The first step of inventorying is becoming aware 
that a new development or county project, 

potentially with stormwater infrastructure, has been completed. Clean Water Division 
staff will receive different notifications depending on the source of the project (see 
below). 

Upon receipt of a notification, the Clean Water Division engineering technician in 
charge of stormwater inventory will begin tracking the project. The engineering 
technician will create a folder for the project on the Clean Water Division’s network 
drive, where copies of relevant documents relating to the project’s storm sewer 
infrastructure will be stored. 

Private Sector Projects Notification 

The Public Works Development Engineering planning technician will notify the Clean 
Water Division engineering technician that a new residential or commercial 
development has been completed by forwarding a copy of the completion of 
construction letter sent to the developer. 

In some cases, the first notification to the Clean Water Division may be a different 
document, such as notice of a plat recording. In those cases, the engineering technician 
will begin tracking the project as documented above. 

County Projects Notif ication -  Physical Completion 
The Public Works Engineering Program Construction Management section will notify 
the engineering technician that a new public project is physically complete as a copy of 
the letter sent to the construction contractor. At this stage, the project’s stormwater 
facilities are functional and will be added to StormwaterClk using the best available 
information. 

Notif icat ion of Existing Projects 
Infrequently, the engineering technician will discover engineering drawings or other 
evidence of an existing project that does not appear in the inventory. In those cases, the 
engineering technician will begin the mapping process as though it were a new facility 
by researching information about the project (see below), potentially using legacy data 
storage systems not discussed here. 

The engineering technician will research and 
assemble relevant documentation about the 

project from various sources, including Public Works Development Engineering and the 
Auditor.  

To inventory and map the stormwater infrastructure, the engineering technician needs: 

Notification and Tracking 

Research  
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• Engineering drawings of the project 
• For private sector projects, the preferred source is a record drawing (sometimes 

also called an as-built). An acceptable alternate source is an approved 
construction plan. 

• For county projects, the preferred source is a record drawing; however, most 
projects will be documented initially from the final construction plan with as-
built notes from the construction manager. 

• Geographic location of the infrastructure. 
• Maintenance responsibility for the infrastructure. 
• Ownership of tracts or parcels containing the facilities, if any. 
• Location of easements containing the facilities and related infrastructure, if 

any. 

Finding documentation may take several steps, outlined below. 

Locate and Verify Engineering Drawings 
For private sector projects, record drawings are submitted by the private developer to 
the Development Engineering program. The engineering technician is then notified of 
the availability of record drawings. 

For county capital improvement projects, Public Works Survey section maintains 
electronic copies of county projects and places them on the county Olympus server 
where they are accessible to the engineering technician. In cases where record drawings 
are not available, the engineering technician will verify the accuracy of construction as-
built plan notes by the construction manager. 

Select Sheets 
Once engineering drawings 
have been located, the 
engineering technician will 
review the entire plan set and 
select sheets relevant to the 
storm system from the set. 
Relevant sheets may include: 

• One or more plan 
views of the storm 
system and facilities 
(variously called 
storm sewer plan, street and storm plan, drainage plan, utility plan, or similar 
name). 

• One or more profile views of the storm system and facilities. 
• One or more detail views of particular storm system components. 
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The engineering technician will scan selected paper sheets or copy selected sheets of 
electronic engineering drawings to the project’s folder on the Clean Water Division’s 
network directory.  

Determine Ownership and Maintenance Responsibility 

The engineering technician will look for several types of information, including: 

• The party responsible for maintaining the stormwater infrastructure. 
• The owner of parcel(s) underlying any treatment or flow control facilities. 
• The existence of easements for access to stormwater facilities and 

conveyances. 

Responsibility for maintaining facilities may change over time. At this stage, the 
engineering technician will determine the current maintenance responsibility. 

The engineering technician will evaluate information on the plat, final site plan, 
engineering drawings, and other documents as necessary to determine maintenance 
responsibility of the facility and ownership of the parcel, if any, on which it is sited. 

If the engineering technician cannot determine maintenance responsibility due to 
conflicting or missing information, then the Clean Water Infrastructure manager will 
make the determination.  

The engineering technician will find the project’s 
location in the GIS. Using the assembled 

information, the technician will digitize the project’s stormwater facilities and related 
infrastructure, such as conveyance and drywells, in StormwaterClk.  

The engineering technician also will enter attributes of storm system features in the 
database. Attributes are unique to each feature type. Some of the most important 
attributes that are common to most types of features include:  

• Subwatershed (auto-populated) 
• Custodial county department 
• Service status 
• Installation date 
• Elevations 
• Dimensions (pipe diameter, length, etc.) 
• Facility name (for facility polygons only) 
• Serial number of the parcel containing the facility (if relevant) 

Information in StormwaterClk is weekly 
uploaded electronically into the Public Works 

Inventory and Map (Digitize) 

Transfer Information  
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Maintenance Management System (MMS) database which is used to track and schedule 
inspection and maintenance activities for stormwater infrastructure. 

 
 

• Updates to StormwaterClk  

OTHER PERMIT-REQUIRED MAPPING/INVENTORY 

The NPDES Permit requires both continuation of 
ongoing inventory/mapping activities (S5.C.2.a) 

and completion of several additional mapping tasks no later than December 31, 2017 
(S5.C.2.b). 

Specific requirements under permit section S5.C.2.a are addressed through already 
completed mapping efforts and the ongoing inventory and mapping program includes 
updates as new development is inventoried. 

Most new mapping requirements under S5.C.2.b are addressed through already 
completed mapping efforts; additional efforts to address specific requirements are 
described below. 

Outputs 

Background  
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Task 
DES CWD 

Mgr 

DES CWD 
Infrastructure 

Mgr 
DES CWD Eng. 

Tech 
Assessment and GIS 

Department 
Map land use O O O A/P 
Map connections to tributary 
conveyances O A P O 
Map connections between BMPs 
and tributary conveyances Completed – updated as needed (DES CWD Eng Tech) 
Map receiving waters * Completed * 
Map areas not draining to outfalls * Completed * 
Map outfall catchments Completed – updated as needed (DES CWD Eng Tech) 
Map tributary conveyances Completed – updated as needed (DES CWD Eng Tech) 
A = Accountable, P = Primary (doer), S = Supports, C = Consulted, I = Informed, O = Omitted 
 

 

 

Map Tributary Conveyances 
Clark County completed an inventory of the conveyance system in early 2010. 

Map Connections to Tributary Conveyances 
No later than December 31, 2017, connections equal to 8 inches nominal diameter to 
tributary conveyances will be mapped. This effort primarily involves mapping private 
road ditch connections to public road ditches, and applies only to areas within the UGA 
where the public ditch leads to an outfall with nominal diameter of at least 24”. 

Map Connections between BMPs and Tributary Conveyances 
Existing connections between BMPs and tributary conveyances are mapped, and new 
connections will be mapped as part of the ongoing inventory and mapping program. 

Map Outfall  Catchments 
In 2010, the Clean Water Division completed mapping catchments to most outfalls. 
This includes nearly 500 outfalls, most of which are smaller than 24” nominal diameter. 
Catchments to new outfalls will be mapped as outfalls are added. 

Map Outfall  Land Use 
Known outfalls are mapped, and new outfalls will be mapped as part of the ongoing 
inventory and mapping. Outfall catchments for most of the Urban Growth Areas 

Responsibilities Matrix 

Procedures 
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(UGAs) are now mapped. As a result of Clark County’s function as a land use regulator, 
the Clark County Assessor maintains land use data at the parcel scale in a GIS.  

To produce a map of land uses for outfalls, Clean Water Division staff or GIS 
Department staff will overlay land use data with outfall catchments in the GIS upon 
request or as needed. 

Map Areas Not Draining to Outfal ls  
In 2010, the CWD and GIS Department mapped areas served by the MS4 that do not 
drain to surface water.  

 
 

• Updated inventory of Stormwater infrastructure in StormwaterClk 
• Inventory of connections to tributary conveyances in StormwaterClk 
 

INVENTORY QUALITY ASSURANCE AND REPORTING 

To continuously improve accuracy and data 
completeness in StormwaterClk and the 

Maintenance Management System. 

 
 

 

Task DES CWD Mgr 

DES CWD 
Infrastructure 

Mgr 
DES CWD Eng. 

Tech 
Assessment and 
GIS Department 

Ongoing Data Updates O A P O 
Reporting O A P S 
A = Accountable, P = Primary (doer), S = Supports, C = Consulted, I = Informed, O = Omitted 
 

The CWD Infrastructure Manager and the 
Engineering Technician will routinely and 

periodically verify accuracy of stormwater infrastructure in the GIS as annexations 
occur and as more accurate project plans are produced or discovered.  

Annexation Updates 
Annually, the engineering technician will check Annexation Tracker to determine if 
stormwater infrastructure has been annexed to a city. The engineering technician will 
change facility ownership attributes and update county MS4 municipal connection 
points in StormwaterClk where infrastructure has been annexed. 

Outputs 

Purpose  

Responsibilities Matrix 

Ongoing Data Updates 
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The engineering technician also will provide Public Works Real Property with a list of 
county-operated stormwater facilities annexed into each city. A real property agent or a 
real property assistant will have responsibility for ensuring that property records are 
updated with the Assessor and for notifying the annexing municipality. 

Ongoing Corrections 
As possible mistakes in inventory data or needed revisions are discovered, the 
engineering technician will keep a list of possible corrections, then periodically research 
and, if necessary, correct StormwaterClk. Possible sources of discovery include 
discovery by Public Works Operations & Maintenance personnel, annual stormwater 
facility inspectors, and discovery by Clean Water Division engineers. These corrections 
are addressed in GIS and in updated links to facility assets in the Maintenance 
Management System. 

Review of older paper plans 
The engineering technician will systematically review the archive of older paper plan sets 
to fill gaps in mapping and attributes of existing infrastructure.  

Inventory status is updated quarterly as part of 
Clean Water Division performance measure 

reporting established in 2010.  

 
 

• Data updates in StormwaterClk  
• Reports from StormwaterClk  

UNDERGROUND INJECTION CONTROL (UIC) REGISTRATION 

Pursuant to the Safe Water Drinking Act and 
Chapter 90.48 RCW, Washington Administrative 

Code 173-218 requires new UIC-regulated stormwater disposal wells, also called Class 
V injection wells, to be registered with the Department of Ecology prior to construction. 

 

 

Task 

DES CWD 
Infra. 
Mgr 

DES CWD 
Eng. Tech 

DES CWD 
Engineer 

 
PW 

Project 
Mgr 

PW 
Const. 
Mgr. 

 
 
 

Applicant 
PW Dev 
Eng Mgr 

Map new Class V 
injection wells A P O O O O O 
Locate unregistered A P I O O O O 

Reporting 

Outputs 

Purpose 

Responsibilities Matrix 

http://apps.leg.wa.gov/rcw/default.aspx?cite=90.48
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Class V injection wells 
Submit private project 
registrations to Ecology O O O O O 

 
P A 

Submit public project 
registrations to Ecology O O O 

 
P A 

 
O O 

        
A = Accountable, P = Primary (doer), S = Supports, C = Consulted, I = Informed, O = Omitted 

 

The DES CWD Engineering Technician will add 
new UICs to StormwaterClk upon project 
completion as part of ongoing inventory and 
mapping activities. 

For privately-built projects that include new 
UICs in the public ROW or that are intended to 
be turned over to the County, the developer will 
register the UICs with the Washington 

Department of Ecology. For all such UICs, Clark County will be designated the owner on 
the registration form. Registration materials must be submitted to Ecology prior to 
construction.  

When a developer submits plans for review, Public Works Development Engineering 
staff will confirm if UIC-regulated systems are included, and inform the applicant of 
registration requirements. Registrations are verified prior to construction by Development 
Engineering at the pre-construction conference.   

The DES CWD Engineering Technician will add new UICs to StormwaterClk upon 
project completion as part of ongoing inventory and mapping activities. 

 
 

• Updates to StormwaterClk 
• UIC wells registered with Ecology 
 

UIC registration for County 
projects  

UIC registration for private 
projects having public UICs 

Outputs 
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TIMELINE   

 
 

FOR MORE INFORMATION ON MAPPING THE MS4 

JEFF SCHNABEL, CLEAN WATER DIVISION INFRASTRUCTURE MANAGER, 397-2121, X 4583 
JEFF.SCHNABEL@CLARK.WA.GOV  
 

 

 
 Map all known MS4 outfalls and receiving waters, 

and structural stormwater treatment and flow control 
BMPs operated by Clark County 

 Map connection points between the MS4 and other 
municipalities 

 Map existing 8” and greater connections to the MS4 
 Map tributary conveyances and associated drainage 

areas 
 Map geographic areas served by the MS4 that do 

not drain to surface water 
 Map connections between BMPs and tributary 

conveyances 
 
 Continue ongoing inventory and mapping 
 Map connections to tributary conveyances 

 

2016 - 2018 

Ongoing Ongoing 

mailto:Jeff.Schnabel@clark.wa.gov
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The county inspects and maintains storm sewer infrastructure to maintain its ability to 
convey, detain, infiltrate, and treat stormwater. Clark County also manages its 
properties and roadways to reduce stormwater impacts from potential pollutant sources 
such as erosion, fertilizers, and pesticides. 

County crew replacing filters in a stormwater filter vault system 
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REGULATORY REQUIREMENTS SUMMARY 

The NPDES Permit requires the county to 
manage its maintenance activities and regulate 
non-county stormwater facilities to prevent or 
reduce stormwater impacts. The program must 

include:  

• Maintenance standards and schedules for public and private stormwater 
facilities including catch basins. 

• Street operation and maintenance practices that reduce stormwater impacts. 
• Policies and procedures to reduce pollution from pesticides, herbicides, and 

fertilizers used by the county. 
• Operational practices that reduce stormwater impacts for equipment yards and 

storage facilities. 
• Staff training. 

The permit requires the use of source control 
BMPs equivalent to Volume IV of the 
Stormwater Management Manual for Western 
Washington (Ecology, 2014) (SMMWW). 

The permit also requires a stormwater facility maintenance inspection program 
equivalent to Chapter 4 of Volume V of the SMMWW. 

Pursuant to Chapter 90.48 RCW, Washington 
Administrative Code requires the county to 
comply with regulations controlling the 
discharge of fluids, such as stormwater, into 
Class V injection wells. Examples of wells that 

handle stormwater include drywells and infiltration trenches. The stormwater 
management program addresses the UIC Program requirement to maintain and address 
pollutant sources. 

The federal Endangered Species Act prohibits 
“take" of threatened or endangered salmon.  
Take is harassment, harm, wounding, or killing 
of an ESA-listed salmon, or harming the critical 

habitat upon which it depends. The 4(d) rule directly prohibits take without 
authorization. However, the prohibition is limited under 13 different programs that 
describe procedures and processes by which an activity may be conducted to contribute 
to the conservation of the species overall. Road maintenance is an activity that, when 

NPDES Permit – S5.C.9 
Operations and Maintenance 

Stormwater Management 
Manual for Western 
Washington 

Chapter 173-218 WAC – 
Underground Injection Control 
(UIC) Program 

Endangered Species Act 4(d) 
Rule 

https://fortress.wa.gov/ecy/publications/publications/0510032.pdf
http://apps.leg.wa.gov/rcw/default.aspx?cite=90.48
http://clark.wa.gov/environment/stormwater/esa.html
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conducted according to the Regional Road Maintenance Forum guidelines, is certified 
by National Marine Fisheries Service to contribute to the conservation of listed salmon.  

COUNTY POLICIES, RULES AND REGULATIONS 

Chapter 40.386 requires newly constructed 
stormwater treatment facilities to be maintained 
in accordance with the Clark County Stormwater 
Manual, Book 4 – Operations and Maintenance, 
and it gives the county authority to inspect 

privately-operated facilities for compliance.  

The chapter also requires ownership and maintenance responsibility of private facilities 
to be noted on subdivision final plats.  

The Clark County Stormwater Manual’s Book 3 adopts source control and treatment 
standards for public and private properties equivalent to Volume IV of the 2014 
SMMWW. 

Chapter 13.26A requires inspection and 
maintenance of all public and private stormwater 
facilities and Class V injection wells in 
accordance with the Stormwater Facility 

Maintenance Manual, and adopts the Clark County Stormwater Pollution Control 
Manual that provides BMPs for business and public agency activities such as materials 
handling, landscape management, trash management and building exterior maintenance. 

 

 

Clark County Clean Water Division has a written 
procedure for responding to non-compliant 
private regulated stormwater facilities. 

 

Clark County adopted its Environmentally 
Responsible Purchasing Policy in 2004. One 
element addresses purchase of landscaping and 
vegetation maintenance products, including 

pesticides. The policy establishes a set of criteria, any of which will disqualify a 
pesticide from purchase, and a waiver system, allowing chemicals with no equivalent 
that is more environmentally-friendly to be used within specific limiting guidelines. 

Clark County Code Chapter 
40.386 – Stormwater and 
Erosion Control 

Clark County Code Chapter 
13.26A – Water Quality  

Enforcement Procedures for 
Un-maintained Private 
Stormwater Facilities 

Environmentally Responsible 
Purchasing Policy 

http://www.codepublishing.com/wa/ClarkCounty/?clarkco13/clarkco1326A/clarkco1326A.html
http://www.clark.wa.gov/environment/stormwater/management/documents/StormwaterFacilityMaintenanceManual.pdf
http://www.clark.wa.gov/environment/stormwater/management/documents/StormwaterFacilityMaintenanceManual.pdf
http://www.clark.wa.gov/environment/stormwater/management/documents/PollutionControlManual.pdf
http://www.clark.wa.gov/environment/stormwater/management/documents/PollutionControlManual.pdf
http://www.co.clark.wa.us/general-services/purchasing/erp/documents/Policy.pdf
http://www.co.clark.wa.us/general-services/purchasing/erp/documents/Policy.pdf
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Clark County Public Works has been a member 
of the ESA Regional Road Maintenance Forum 
since 2003. The group assisted the county in 
developing a regional road maintenance program 

designed to meet the requirements of the Endangered Species Act (ESA). In 2004, 
NOAA Fisheries approved the program and determined that it was compliant with the 
ESA 4(d) rule. The program seeks to protect salmon and steelhead by relying on the 
extensive use of pre-approved BMPs for routine maintenance activities. 

TOOLS 

The Maintenance Management System (MMS) is 
a database operated by Public Works for tracking 
infrastructure assets, recording condition, and 
scheduling inspections and maintenance. The 

MMS was implemented in 2011 and continues to evolve. The MMS will be used to 
prioritize, schedule, and track stormwater infrastructure inspections and maintenance by 
Public Works crews, as well as track asset condition. 

For stormwater facilities and related infrastructure, the inventory in MMS is provided 
directly from StormwaterClk (see Inventorying and Mapping the Storm Sewer System 
on page 12). 

INSPECTIONS 

Clark County inspects both county-owned and 
regulated non-county stormwater facilities to 

evaluate condition and function and to determine if maintenance or repairs are 
warranted. In the case of regulated non-county facilities, follow-up actions include 
technical support to the BMP owner and, in some cases, enforcement. 

 

 

Task 

DES 
CWD 

Infrastru
cture 
Mgr 

DES 
CWD 

Admin 

DES 
CWD 
Eng. 
Tech 

PW 
Construc

tion 
Manage
ment OA 

PW 
Construc

tion 
Manage

ment 
Supervis

or 

PW 
Construc

tion 
Manage

ment 
Inspecto

rs 

 
 

PW Ops 
Road 
Crews 

 
 
 

PW Ops 
Road 
Super 

Inspect 
Regulated 
Facilities I O S S A P 

 
 

O 

 
 

O 

ESA Regional Road 
Maintenance Forum 

Maintenance Management 
System (MMS) 

Purpose 

Responsibilities Matrix 

http://www.wsdot.wa.gov/maintenance/roadside/esa.htm
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Inspect Facilities 
During Heaviest 
Home 
Construction I S S S A P 

 
 
 

O 

 
 
 

O 
Inspect County-
owned Facilities I O S S A P 

 
O 

 
O 

Inspect Catch 
Basins I O S O O O 

 
P 

 
A 

A = Accountable, P = Primary (doer), S = Supports, C = Consulted, I = Informed, O = Omitted 
 

Regulated facilities are treatment and flow 
control facilities including low impact 

development BMPs owned and operated by private parties and non-county 
governmental bodies. Clark County will annually inspect at least 80% of regulated 
facilities. 

County responsibility for inspecting regulated facilities will begin at issuance of the 
completion of construction letter by Public Works Development Engineering. (See 
Regulatory Program for Development, Redevelopment, and Construction Projects on 
page 73.) 

For facilities not in compliance with maintenance standards, the county will follow 
procedures to compel compliance through follow-up technical assistance and 
enforcement actions if needed.  

Track and Schedule Annual Inspections 
Public Works Construction Management will use MMS to schedule and track regulated 
facility inspections. 

Inspection 
Inspections will be completed by Public Works Construction Management engineering 
technicians. The inspectors will compare facility condition with maintenance standards 
from the Clark County Stormwater Manual. 

Inspect Regulated Facilities 
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Contact Owners of Non-Compliant Facil it ies  
If an inspection shows 
that a facility is out of 
compliance, the lead 
engineering tech will 
send a mailing to the 
owner(s) and/or 
responsible party. The 
mailing packet will 
include:  

• Introductory 
letter. 

• Property 
identification. 

• Postcard to 
return for technical assistance. 

• Facility defect report. 
• Managing Stormwater Facilities pamphlet with links to additional information. 

Recipients will be referred to Construction Management for questions or problems. 

Facility ownership or Homeowner Association leadership may change. In some cases, 
no viable Homeowner Association exists. Construction Management will refer these 
facilities to the Clean Water Division source control specialist. 

Contact Owners of Compliant Facil it ies  
If an inspection shows that a facility is compliant, the owner will be sent a postcard 
stating that the facility is compliant and thanking them. 

Fol low-Up Technical Assistance 
The Construction Management inspectors will assist owners who reply to the initial 
letter by giving advice on maintenance, including referrals to the City of Vancouver 
Small Works Roster for construction and maintenance companies. The assistance may 
include phone calls, additional correspondence and site visits. The inspector will 
facilitate compliance and use professional judgment to set deadlines for compliance 
activities.  

Facilities will be referred to the Clean Water Division source control specialist for 
further action after owners are non-responsive to two letters, if solutions are beyond the 
ability of inspection staff to coordinate, if facilities remain non-compliant after 
deadlines, or by owner request. At this point, the case is entered into Tidemark as a code 
enforcement case. 

 

Facility inspection  
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Further Enforcement 
If the owner or owners of a non-compliant facility are unresponsive, then the source 
control specialist will refer the case to the code enforcement officer.  

The code enforcement officer will use progressive enforcement methods, terminating 
with a Notice and Order and issuance of fines and liens in cases of severe non-
compliance. 

Alternate Compliance Strategy 
The county retains the option of maintaining the facility and billing the owner at any 
point after an inspection demonstrates that a facility is out of compliance.  

Compliance Tracking 
Public Works Construction Management will update facility records in the MMS with 
compliance information on a regular basis, including inspection results, contact 
information and other relevant facility information. A spread sheet system tracks 
correspondence to regulated facility owners and assistance provided. Follow-up and 
enforcement actions will be tracked by the Clean Water source control specialist and 
entered into Tidemark as code enforcement cases. 

While it rarely occurs, the county has a policy, 
criteria and procedures for accepting ownership 

of private stormwater facilities serving residential subdivisions. Facilities must meet 
county maintenance, safety and access standards before acceptance. 

Clark County will inspect permanent stormwater 
treatment and flow control facilities, including 
catch basins, in new residential developments 
every six months during the period of heaviest 

construction. The NPDES permit defines the period of heaviest construction as the time 
until 90 percent of the lots are built-out (see condition S5.C.9.b). 

Create and Maintain Inspection List 
The Clean Water Division office assistant will maintain a spreadsheet of potentially 
relevant subdivisions from Tidemark, including the number of lots in the subdivision 
and the number of lots having active building permits. The Clean Water Division office 
assistant will forward the list to the Public Works Construction Management inspection 
lead. 

Schedule Inspections 
The Public Works Construction Management lead inspector will consult the spreadsheet 
monthly and schedule project sites requiring inspection for the following month. Any 
subdivision with less than 90 percent of the lots built out will be scheduled. The Public 

Facility Ownership Transfer 

Inspect Facilities During 
Heaviest Home Construction 
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Works Construction Management lead inspector will schedule six-month inspections 
for each project using the spreadsheet. 

Inspection 
Public Works Construction Management inspectors will inspect project sites using 
standards from the Clark County Stormwater Manual and fill out a paper field 
inspection sheet printed from the MMS. 

Track Inspect ions 
The Public Works Construction Management inspector or office assistant will enter the 
inspection results into Tidemark under the DIN (development inspection number). The 
electronic field inspection form is attached to the DIN case. 

If the project is past warranty and owned by Clark County, the results will be entered 
into the MMS. 

Enforcement 
The method used to enforce maintenance compliance of a facility found to be out of 
compliance will depend on its ownership. 

When a private facility or catch basin is out of compliance, the standard process for 
enforcement on a regulated facility will be followed. 

When a county-owned facility or catch basin on maintenance warranty is out of 
compliance, the inspector will refer the violation to the Public Works development 
inspector assigned to that development project. 

When a county-owned facility or catch basin is out of compliance after the warranty 
period, the facility will be treated as any other county-owned facility. 

The Clark County Public Works Construction 
Management Program annually will inspect at 
least 95% of county-owned stormwater treatment 
and flow control facilities. Facilities with known 

problems may be spot-checked by Public Works Operations and Maintenance after 
significant storm events in addition to routine inspections.  

• For county capital improvement projects, inspection responsibility will transfer 
to the county at the issuance of the final acceptance letter to the contractor by 
Public Works Construction Management. 

• For facilities constructed as part of a private-sector development project that 
did not include a warranty period, maintenance responsibility will transfer to 
the county at issuance of the completion of construction letter to the developer. 

Inspect County-owned 
Facilities 
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(See Regulatory Program for Development, Redevelopment, and Construction 
Projects on page 73.) 

Inspection 
Public Works Construction Management will inspect facilities using standards from the 
Clark County Stormwater Manual. Crews will note compliance and defects on paper 
field forms.  

Spot Checks 
After significant storms, Public Works crews will inspect facilities that are on a list of 
facilities with known problems associated with heavy rainfall.  

Tracking 
Public Works Construction Management inspectors or office staff will enter inspection 
records from the paper field forms into MMS.  

The Clark County Public Works Operations and 
Maintenance Program will inspect catch basins 

in road right-of-way annually. Each catch basin is inspected and those exceeding 
sediment depth standards are scheduled for cleaning. Annual inspections may also be 
conducted on a circuit basis whereby 25% of catch basins and inlets are inspected, as 
described in permit section S5.C.9.d.  

Catch basins in parks and other county facilities will be inspected and cleaned as part of 
routine maintenance by the custodial department. 

 
 

• MMS records of regulated facility inspections  
• Updates to six-month inspection list 
• Spot checks of public facilities after severe storms 
• Catch basin cleaning 
• MMS records of public facility inspections 

COUNTY STORMWATER FACILITY AND CLASS-V INJECTION 

WELL MAINTENANCE 

Maintenance of stormwater facilities and 
stormwater disposal wells ensures that facilities 

continue to perform their important environmental and drainage functions. Clark 
County Public Works is responsible for maintenance of most county stormwater 

Inspect and Clean Catch Basins 

Outputs 

Purpose 
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infrastructure when it fails to meet a maintenance standard established by permit and 
county standards.  

Responsibility for maintaining county-owned stormwater treatment and flow control 
facilities will begin at issuance of the final acceptance letter for those constructed as 
part of a county capital improvement and at the end of the maintenance warranty period 
for those built as part of a private-sector development project. (See Regulatory Program 
for Development, Redevelopment, and Construction Projects on page 73.) 

The county does not maintain private stormwater facilities except in emergency 
situations or when pursuing an alternate compliance strategy for a non-compliant 
facility, whereby the county maintains the private facility at the owner’s expense.   

 

 

Task 

DES CWD 
Infrastructure 

Manager 
DES CWD 

NPDES Mgr 
DES CWD 
Eng. Tech 

PW Road 
Ops and 

Parks 
Supers 

PW Ops Roads 
and Parks 

Crews 

Contract 
Services 

Routine Facility Maintenance I I S A P O 

Non-routine Facility 
Maintenance C C S A P P 
A = Accountable, P = Primary (doer), S = Supports, C = Consulted, I = Informed, O = Omitted 
 

Clark County will perform routine 
maintenance, such as litter removal, 
mowing, and weed control, on 
swales, ponds, filter strips and LID 
BMPs that it owns. Typical 
maintenance is regular activities that 
maintain a facility’s function that can 
be accomplished primarily with hand 
tools, lawn mowers, and weed 
whackers, and do not require 
engineering evaluation or heavy 
equipment. It does include cleaning sediment traps using vacuum trucks. 

The following procedure applies to stormwater facilities maintained by Public Works, 
such as those in subdivisions and road right-of-way. Maintenance of other county 

Responsibilities Matrix 

Typical Facility Maintenance 
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stormwater facilities located in parks and on county campuses is covered in the section 
pertaining to operation of county lands (below). 

Schedule and Priorit ize 
Most of the typical facility maintenance will occur during the growing season (April to 
September). The Clark County Public Works water quality crew chief will schedule the 
work. 

Maintenance 
Mowing grass, controlling weeds by weed whacking or hand pulling, and litter or debris 
removal are the primary typical maintenance activities. Other maintenance for defects 
including sediment accumulation in sediment traps, minor erosion, presence of trees in 
pond or swale bottoms, etc., are also part of typical maintenance.  

 

 

 

Priorit ization and Budget 
The Clean Water Division and 
Public Works will develop an 
annual work plan for maintaining 
and repairing facilities that require 
capital construction under $25,000. 

Individual maintenance projects 
estimated to cost more than 
$25,000 are referred to the 
Stormwater Capital Program (page 
62). 

Inspection Data Review 
The Public Works NPDES road operations superintendent and crew chief will schedule 
facility maintenance requiring construction in consultation with the Clean Water 
Division Infrastructure Manager 

Implementation 
Maintenance requiring construction is accomplished as resources and weather allow 
within permit timelines.  

Public Works Operations and Maintenance 
Roads crews will maintain drywells (Class V 
stormwater injection wells) as necessary based 

on a visual inspection of defects. Drywells in stormwater facilities will be inspected 

Capital Construction Facility 
Maintenance 

Drywell Maintenance 
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annually as part of routine facility inspections. Drywells in streets and roads will be 
inspected at the time catch basins are inspected. 

 
 

• Stormwater facilities maintained and repaired to meet county standards. 
• List of projects referred to the capital planning program for repairs greater than 

$25,000. 
• Database records of facility maintenance work (MMS). 

 

USE OF WATER QUALITY BMPS DURING ROADWAY AND 

COUNTY PROPERTY OPERATION AND MAINTENANCE 

Clark County maintains its properties and 
roadways in a manner that prevents or reduces 

stormwater impacts. 

 

 

 

 

 

 

 

 

 

Outputs 

Purpose 
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Task 

DES 
CWD 
Infra-

structure 
Mgr 

DES 
CWD 

Permit 
Mgr 

DES CWD 
Source 
Control 

Specialist 

PW Ops 
and Parks 
Managers 

PW Road 
Ops 

Super 

PW Ops 
Roads 
Crews 

PW 
Parks 
Super 

PW 
Parks 
Crews 

DES 
Vegetation 

Mgmt. 
Mgr 

DES 
Vegetation 

Mgmt. 
Crews 

General 
Services, 
Facilities 

Mgr 

General 
Services, 
Facilities 

Crews 
Annually inspect and maintain 
catch basins in parks I I O A O O A P O O O O 
Annually inspect and maintain 
catch basins on campuses I I O C O O A P O O A O 
Road maintenance practices I I O A C P O O O O O O 
Landscape maintenance on 
campuses I I C C O O A P O O A O 
Landscape maintenance in 
parks I I C A O O A P O O O O 
Noxious weed removal 
practices I I C O O O O S A P O O 
Exterior building and grounds 
maintenance  I I C O O O O S O O A P 
Training road maintenance 
crews I S S A P I O O O O O O 
Training parks maintenance 
crews I S S A O O P I O O O O 
Training weed management 
crews I S S O O O O O A P O O 
Training Facilities Maintenance 
crews I S S O O O O O O O A P 
Check SWPPPs I S O A O P O O O O O O 
A = Accountable, P = Primary (doer), S = Supports, C = Consulted, I = Informed, O = Omitted 
 

 

Responsibilities Matrix 
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Road maintenance and operation will be 
conducted by the Public Works Operations and 

Maintenance program. 

Clark County will maintain roadways and other traveled surfaces using pollution 
reduction practices defined by the ESA Regional Road Maintenance Program and in 
Clark County Stormwater 
Manual Book 3. 

Specific pollution-
reduction activities 
include: 

• Periodic removal 
of litter from 
conveyances, 
such as ditches. 

• Catch basin 
cleaning. 

Practices to prevent 
pollution will be 
implemented whenever 
the following maintenance activities are conducted: 

• Pipe cleaning 
• Culvert cleaning 
• Ditch maintenance 
• Street cleaning 
• Road repair and resurfacing, including pavement grinding 
• Snow and ice control 
• Utility installation 
• Maintaining roadside areas, including vegetation management 
• Dust control 
• Pavement striping maintenance 
• Application of fertilizers, pesticides, and herbicides 
• Sediment and erosion control 
• Landscape maintenance and vegetation disposal 
• Trash and pet waste management 
• Building exterior cleaning and maintenance 

Parks may contain any or all of the following 
types of land cover: pavement, landscaped areas, 

Maintain Roadways  

Maintain Parks 
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natural areas, structures, and stormwater facilities. Parks will be maintained by Public 
Works, Parks Division. 

Clark County will maintain park vegetation and structures according to Clark County 
Stormwater Manual and current pesticide application rules. Pesticides will be purchased 
according to the county’s Environmentally Responsible Purchasing Policy. Parks 
maintenance crew members are trained under the ESA Regional Forum and are state 
licensed pesticide operators.  

Parks crews will inspect catch basins within parks during routine park maintenance and 
will clean them as needed. 

Parks crews will mow and remove litter from stormwater facilities within parks 
frequently during routine park maintenance. Public Works Road Operations will 
provide the balance of the maintenance.  

County campuses are managed by the General 
Services department. General Service’s 

personnel maintain pavement and building exteriors; General Services has an agreement 
with Public Works, Parks Division for most outdoor vegetation management activities. 

Clark County will maintain landscaping and 
hard surfaces on its campuses according to 
the Clark County Stormwater Manual Book 
3. Pesticides will be purchased according to 
the county’s Environmentally Responsible 
Purchasing Policy. Parks maintenance crew 
members are trained under the ESA 
Regional Forum and are state licensed 
pesticide operators. 

Parks crews will inspect and maintain catch 
basins on county campuses. 

Parks crews will mow and remove litter from stormwater facilities on county campuses 
as needed based on visual inspection.   

Clark County implements a Stormwater Pollution Prevention Plan (SWPPP) for each of 
its seven heavy equipment and materials storage yards, operated by Public Works. 
Copies of the SWPPPs are kept at each site.   

State regulated noxious weed control on county 
properties is provided by the Environmental 
Services, Vegetation Management Division. 

Maintain County Property  

Control Weeds on County 
Property 
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Clark County will control weeds according to current pesticide application rules. 
Pesticides will be purchased and used according to the county’s Environmentally 
Responsible Purchasing Policy. 

Vegetation Management field crews are state licensed pesticide operators. 

For some areas, such as mitigated wetlands and properties with legacy lands 
designation, Vegetation Management will compose a Site Specific Plan to ensure that 
compliance with all environmental regulatory requirements, including NPDES permit 
requirements, will be achieved. 

Crews from Public Works Operations and 
Maintenance, Public Works Parks, and 

Environmental Services Vegetation Management are trained under the ESA Regional 
Road Maintenance tracks 2 and 3. Track 2 coursework describes the biology of 
endangered fish and how road and park maintenance activities can harm them; it is 
generally provided to supervisors and managers. Track 3 provides crew chiefs and crew 
members with maintenance guidelines and procedures to protect endangered species 
during maintenance work.  

Train New Personnel  
Clark County Public Works will provide ESA Regional Road Maintenance training 
using an approved vendor for new or promoted staff, as necessary. 

 
 

• Maintenance of county property using proper BMP manuals  
• Employee training 
• Stormwater Pollution Prevention Plan at each heavy equipment and storage 

yard 

Employee Training 

Outputs 
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TIMELINE

 

FOR MORE INFORMATION ON COUNTY OPERATION AND 

MAINTENANCE OF THE MS4 

JEFF SCHNABEL, CLEAN WATER DIVISION INFRASTRUCTURE MANAGER, 397-2121, X 4583 
JEFF.SCHNABEL@CLARK.WA.GOV  
 

 

 
 Spot check facilities with known problems after 

significant storms 
 Annually inspect and clean, if needed, county-

owned catch basins 
 Implement established practices to reduce 

stormwater impacts from county road maintenance 
activities 

 Implement established practices to reduce 
stormwater impacts from property and landscape 
maintenance activities for county property 

 Employee training 
 Implement updated SWPPPs for county equipment 

yards 
 Adopt and implement maintenance standards 

equivalent to the SMMWW 
 Require maintenance of regulated facilities to the 

SMMWW 
 Implement program to annually inspect all regulated 

facilities 
 Inspect all new facilities in new residential 

developments every 6 months during the period of 
heaviest construction 

 Inspect all county-owned facilities annually 
 
 Continue the above   

 

Ongoing 

2016-2018 

mailto:jeff.schnabel@clark.wa.gov
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Section 4 
Detecting and Reducing Pollutants and 
Contamination 

 

Source Control Program ................................................................................................... 44 
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Timeline............................................................................................................................. 59 

 

Contaminants may enter the MS4 through improper connections and through discharge 
of contaminants from sites with private storm systems that are connected to the MS4. 
Eliminating improper connections and reducing the discharge of contaminants is an 
important part of the county’s Stormwater Management Program.  

Improper connections may be discovered through routine screening of the system, site 
inspections or by complaint. When an improper connection is discovered, removal and 
disconnection is a high priority. 

Regular and wide-spread inspections of business and multi-family sites helps ensure 
that sites are properly managing potential contaminants, maintaining catch basins and 
conveyance systems, and preventing non-stormwater discharges into their private 
systems that discharge to the MS4. Above NPDES Permit requirements, the program 
also addresses sources that do not discharge to the Permit-regulated MS4, including 
discharges to Class V injection wells, non-county storm drains and other conveyances 
to surface water and groundwater. 
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SOURCE CONTROL PROGRAM 

REGULATORY REQUIREMENTS SUMMARY 

The NPDES Permit requires the county to reduce 
pollutants in runoff from areas that discharge to 
the MS4 by applying operational, structural 
source control, and treatment Best Management 
Practices (BMPs); enforcing proper BMPs on 

commercial, industrial and multifamily properties; enforcing water quality ordinances; 
and reducing pollutants from pesticides, herbicides and fertilizers entering the MS4. 

 

COUNTY POLICIES, RULES AND REGULATIONS 

Chapter 40.386 adopts the Clark County 
Stormwater Manual 2015 as the technical 
manual for meeting the Minimum Requirements 
of the Permit, including Minimum Requirement 
3, Source Control of Pollution. 

Clark County prohibits non-stormwater 
discharges to the MS4 and regulates the 
discharge of contaminants to surface water, 
stormwater, and groundwater to protect the 

county’s surface and groundwater quality. The code and manual provide minimum 
requirements for reducing and controlling the discharge of contaminants by requiring all 
sites and activities to utilize source control Best Management Practices (BMPs) to 
control release of contaminants. 

Chapter 13.26A also adopts the Clark County Stormwater Manual that provides BMPs 
for materials handling, landscape management, trash management, and building exterior 
maintenance. 

The Clark County Stormwater Manual contains 
technical guidance for meeting county 
stormwater code when developing, redeveloping, 
or constructing buildings on a site to fulfill 

minimum requirement 3, Source Control of Pollution. The manual also applies to 
existing land uses.  

NPDES Permit S5.C.7 – Source 
Control Program for Existing 
Development 

Clark County Code Chapter 
40.386 – Stormwater and 
Erosion Control 

Clark County Code Chapter 
13.26A – Water Quality  

Clark County Stormwater 
Manual 

http://www.codepublishing.com/wa/ClarkCounty/?compiled-clarkco40/clarkco40385/clarkco40385.html
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INVENTORY POTENTIAL POLLUTANT GENERATING SITES 

The Potential Pollutant Generating Site 
inventory helps target education and enforcement 

of source control requirements on commercial, industrial, and multifamily sites.  

 

 

Task 

DES  Source 
Control 

Specialist GIS Analyst CWD NPDES Mgr. 
Create inventory of tax lots by type Completed 
A = Accountable, P = Primary (doer), S = Supports, C = Consulted, I = Informed, O = Omitted 
 

The Clean Water Division used the Clean Water 
Fee database to identify commercial, industrial, 

and multifamily sites in the county that have impervious surfaces. 

The database is derived from the Clark County Assessor tax lot database and a GIS 
overlay of impervious surfaces. It includes parcel owner, site address, owner’s mailing 
address, square footage of impervious surface, and the primary land use code. As 
inspections have progressed to include most permanent business sites, a separate, 
inspection-based site inventory is maintained in the Tidemark inspection and 
enforcement tracking database. The inventory is updated as new stormwater fee sites 
are added to the GIS and business changes are found during inspection work. 

 
 

• Inventory of business and multifamily sites 

SOURCE CONTROL AT BUSINESS AND MULTIFAMILY SITES 

Clark County inspects all business sites and 
many multifamily sites for compliance with 

source control requirements to ensure pollutants are not discharged to the MS4 or 
groundwater via Class V stormwater infiltration wells. 

 

 

 

Purpose 

Responsibilities Matrix 

Inventory Maintenance 

Outputs 

Purpose 



 

46 Clark County Stormwater Management Plan 

 

 

Task 

DES CWD 
NPDES 

Manager 

DES Source 
Control 

Specialist 

DES Code 
Enforcement 

Officer 

DES 
Environmental 

Education 
DES Office 
Assistant 

Site selection A P O O O 
Inspection / education A P S S O 
Follow-up for compliance A P P O O 
Referral A P P O O 
Record-keeping A P P O P 
 A = Accountable, P = Primary (doer), S = Supports, C = Consulted, I = Informed, O = Omitted 
 

Each year, all business sites within selected 
subwatersheds will be inspected. The selection of 

subwatersheds will be the least recently visited subwatershed. 

Inspections are conducted by qualified county 
staff. Currently, Clean Water Division Source 

Control Specialists inspect sites.  

At each business site, county staff will approach the owner, manager, or other 
employees to obtain access to the storm system on the site and to ask questions about 
source control practices, drainage plumbing, materials storage, and, if relevant, 
structural source control BMPs.  

Staff will note inspection findings on the 
“Clark County Stormwater Business Site 
Visit Report” field form. 

During the visit, county staff will provide 
education and technical assistance as 
judged necessary or beneficial. Education 
or assistance could include brochures, 
BMP handouts, general information on 
stormwater pollution topics, copies of the 
county’s water quality ordinance, Clark County Stormwater Manual, or referrals to 
maintenance companies. 

If a business is not in compliance, the source 
control specialist will work with the manager or 
owner to reach compliance. Follow-up actions 
may include phone calls, additional site visits, 

and letters. County staff may give additional technical assistance such as locating 

Responsibilities Matrix 

Site Selection 

Inspection and Education 

Follow-up Actions for 
Compliance 
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engineering drawings, providing handouts from the Clark County Stormwater Manual 
or Ecology and recommending new source control BMPs.  

The source control specialist will set deadlines as necessary for compliance actions (e.g. 
cleaning catch basins).  

Follow-up actions will also be recorded on the “Clark County Stormwater Business Site 
Visit Report” field form, which is then entered into Tidemark 

If necessary to gain compliance, the source 
control specialist will refer the case to another 

agency such as Clark County Public Health or the Clark Regional Wastewater District. 
The source control specialist will continue to follow the case to conclusion. 

Further enforcement will be provided by Clean 
Water Division Code Enforcement or by referral 

to Ecology in cases of continued inaction. 

Data from field forms for both inspection and 
follow-up will be entered into Tidemark as a 

CWD case type by an Environmental Services Clean Water Division office assistant. 

 
 

• Records of inspections and follow-up cases in Tidemark 
• Report of numbers of inspections and referrals 
• Case files 

 

WATER QUALITY COMPLAINT INVESTIGATION 

Clark County investigates all legitimate 
complaints about water quality problems to 

reduce contamination of stormwater, surface water, and groundwater as well as to 
comply with its NPDES Permit. 

 

 

Task 
DES CWD 

NPDES Mgr. 

DES Source 
Control 

Specialist 
DES Office 
Assistant 

DES Natural 
Res. Spec. 

CD Code Enf. 
Officer 

Refer potential cases to CWD O I O O P 

Open case A P O O O 

Referral 

Further Enforcement Actions 

Record-keeping 

Outputs 

Purpose 

Responsibilities Matrix 
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Investigation A P O S O 

Education and compliance A P O O O 

Record-keeping A S P O O 

A = Accountable, P = Primary (doer), S = Supports, C = Consulted, I = Informed, O = Omitted 
 

Water quality complaints may arrive in a variety 
of ways, including the 24-hour water quality 

complaint line, referral from other agencies, referrals from Community Development 
Code Enforcement Officers, e-mail to the Clean Water Division general address, and 
phone calls to the Clean Water Division. Complaints may be made by the general public 
or agency staff.  

Complaints will be referred or forwarded to the Environmental Services Clean Water 
Division source control specialist. 

The source control specialist will investigate 
every legitimate complaint beginning with a 

phone call and site visit. 

For business sites, the specialist will fill out the “Clark County Stormwater Business 
Site Visit Report” field form and begin a case file. 

For residential sites, the specialist will fill out the field form but generally will not begin 
a case file. In difficult or egregious cases, the specialist will begin a case file. 

If a water quality or source control violation is 
found, the specialist will work with the property 

owner on compliance or refer the case to another agency, generally following the 
procedures for source control follow-up (above), and, if necessary, further enforcement 
actions. 

A Clean Water Division office assistant will 
enter data from the field forms into Tidemark as 

a CWD case type. The specialist will keep any case files. 

 

Open Case 

Investigation 

Education and Compliance  

Record-keeping 
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SS OO UU RR CC EE   CC OO NN TT RR OO LL   SS UU CC CC EE SS SS   

In an ongoing effort to identify and reduce pollutants entering our storm water 
system, our Source Control Specialists took to the streets and commercial 
properties in the Salmon Creek watershed. With a requirement to visit 20% of our 
entire commercial properties inventory, over 400 businesses were visited and 
inspected in 2014. The approach to site visits kept inspections in a focused, 
geographical area an efficient method for revisits, for an ongoing presence, for 
documenting progress, and for an all-inclusive approach.  
 
While each individual business and business practice is evaluated for pollution 
potential, common or universal best management practices are always addressed.  
One of those shared sources of potential pollution is the dumpster/compactor.  
During our site visits an estimated 200 commercial containers in service to these 
businesses were inspected for their ability to keep rain water out and polluted 
liquids in.  24 dumpsters or compactors were identified as inadequate and where 
promptly replaced or repaired in order to contain their pollutants at the source. 
 

 
 

 
 

• Records of complaints, investigations and follow-up in Tidemark 
• Case files 

 
 

TRAINING 

Clean Water Division and Code Enforcement personnel have been performing source 
control inspections and enforcement since 2000. When applicable, new staff will be 
trained on enforcing the Water Quality Ordinance, including legal basis, BMPs, 

Outputs 
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inspection procedures, enforcement process, and record keeping. When changes to 
manuals or procedures are made, all appropriate staff will be trained. 

TIMELINE 

 

 

FOR MORE INFORMATION ON THE SOURCE CONTROL 

PROGRAM 

ROD SWANSON, CLEAN WATER DIVISION NPDES PERMIT MANAGER, 397-2121, X 4581 
ROD.SWANSON@CLARK.WA.GOV 

 
 Source control inspections and enforcement 
 Staff training for source control  
 Update inventory of pollution-generating sites 
 Inspect sites, enforce and respond to complaints 

 
 Update county municipal code per permit 

requirements 
 Update county stormwater manual per permit 

requirements 
 

 Continue ongoing programs  
 

Ongoing 

2016-2018 

2013-2015 

 

mailto:Rod.Swanson@clark.wa.gov
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ILLICIT CONNECTIONS AND ILLICIT DISCHARGES 

DETECTION AND ELIMINATION (IDDE) 

REGULATORY REQUIREMENTS SUMMARY 

The NPDES Permit requires the county to have a 
program to detect, remove, and prevent illicit 
connections and illicit discharges, including 
spills, into the MS4. Illicit connections are man-
made conveyances connected to the MS4 
without a permit, such as sanitary sewers and 

floor drains that can carry materials other than stormwater. Illicit discharges are 
discharges to the MS4 not composed entirely of storm water, except where allowed by a 
state waste discharge permit. 

The Permit designates timelines for beginning an investigation of a suspected illicit 
connection and for terminating a confirmed illicit connection. 

The State Water Pollution Control Act prohibits 
the discharge of contaminants to waters of the 
state. 

 

COUNTY POLICIES, RULES AND REGULATIONS 

Chapter 13.26A prohibits the discharge of 
contaminants into surface water, stormwater, or 
groundwater, and it defines contaminants and 
illicit connections. It gives inspection and 

enforcement authority to authorized representatives of the Environmental Services 
Director or other department heads specified in established procedures to enforce that 
chapter. 

Chapter 13.10 requires the use of sewers to 
dispose of liquid wastes and water carrying 
waste materials. 

NPDES Permit S5.C.8 – Illicit 
Connections and Illicit 
Discharges Detection and 
Elimination 

Revised Code of Washington 
Chapter 90.48 – State Water 
Pollution Control Act 

Clark County Code Chapter 
13.26A – Water Quality 

Clark County Code Chapter 
13.10 – Use of Sewer 

http://apps.leg.wa.gov/rcw/default.aspx?cite=90.48
http://www.codepublishing.com/wa/ClarkCounty/?clarkco13/clarkco1326A/clarkco1326A.html
http://www.codepublishing.com/wa/ClarkCounty/?clarkco13/clarkco1310/clarkco1310.html
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The Project Plan addresses project design, 
schedule, methods of data collection and 
management, quality assurance and control 
requirements, data analysis, thresholds for 
further investigation, and reporting for the 
county’s program to screen the MS4 for illicit 

connections. 

ILLICIT CONNECTION SCREENING 

Screening for evidence of illicit connections 
helps county staff identify outfalls or points in 

the MS4 that appear to convey something other than stormwater, as well as meeting 
Permit requirements for ongoing screening.  

 

 

Task DES CWD Manager 
DES CWD Permit 

Manager 
DES Natural Resources 

Specialist 
Basin selection A S P 
Outfall selection A I P 
Site visits / screening A I P 
Sampling / evaluation A I P 
Record-keeping A I P 
A = Accountable, P = Primary (doer), S = Supports, C = Consulted, I = Informed, O = Omitted 
 

Clark County carried out an extensive screening 
program in 2006, 2007, 2008 and 2012, 

completing the 2013 NPDES Permit requirement to screen the conveyance systems in 
the high density area and at least one rural sub-basin began under the 2007 permit term. 

Environmental Services Clean Water Division natural resources specialists (NRS) will 
continue effectiveness monitoring on illicit connections discovered during previous 
field screening operations (see Illicit Connection and Discharge Response and Removal 
on page 54). In addition, a NRS or the source control specialist will respond to any 
complaints and referrals.  

Source control inspections are an important element of illicit discharge detection (see 
Source Control Program on page 44).  

Clark County NPDES Illicit 
Discharge Detection and 
Elimination Screening Quality 
Assurance Project Plan 

Purpose 

Responsibilities Matrix 

Ongoing Work 
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Basin Selection 
In 2016, a Clean Water Division NRS will select urbanized subwatersheds for screening 
based on professional judgment and watershed management objectives. This area will 
include at least 12 percent of the urban stormwater conveyance systems. 

Outfal l  Select ion and Scheduling 
A Clean Water Division NRS will use the county stormwater infrastructure inventory 
GIS database, StormwaterClk, to locate and map all outfalls within chosen basins. Staff 
will schedule site visits using this information. 

Site Vis its  
During dry weather, a NRS will screen outfalls for indicators of illicit connections, such 
as flow or deposits.  

Sampling and Evaluation 
The NRS will take samples at flowing 
outfalls, send them for laboratory 
analysis, and then evaluate the results 
using defined protocols to determine if 
an investigation is warranted. In cases 
where an investigation is warranted, 
the discharge is called a suspected 
illicit discharge or connection. 

Investigations and follow-ups are part 
of the Illicit Connections and 
Discharge Response program (below). 

Record-keeping 
The NRS will track all information regarding screening, illicit connection investigations 
and response to illicit discharges if applicable, in the IDDE screening database. 

Reporting 
Each year, the NRS will complete a report suitable for an auditor review describing the 
year’s work from planning through removal of any discovered illicit connections or 
discharges, including those discovered by source control inspections. The report will be 
stored in the project folders by year.  
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• Records in the IDDE screening database 
• Annual written summary of screening activities, investigations and results 
• Report of number of inspections and follow-ups 
• Laboratory data and field measurements entered in the Water Quality Database  

ILLICIT CONNECTION AND DISCHARGE RESPONSE AND 

REMOVAL 

Clark County responds to all suspected illicit 
discharges and connections to the MS4 that it 

identifies through screening or other methods. Response is designed to eliminate the 
source of the discharge or the connection. 

 

 

Task 

DES CWD 
NPDES 
Mgr. 

DES 
Natural 

Resources 
Specialist 

DES Source 
Control 

Specialist 
Public 
Health CRWWD Ecology 

Open case A I P O O O 
Investigation A S P S S S 
Follow-up / removal A I P S S S 
Continued follow-up A S P S S S 
Record-keeping A P S O O O 
A = Accountable, P = Primary (doer), S = Supports, C = Consulted, I = Informed, O = Omitted 
 

The DES Clean Water Division and Public 
Works Operations Division will receive and 
respond to reports of suspected illicit 
connections; however, some illicit connections 

of on-site sewage treatment systems are discovered and terminated by Clark County 
Public Health. The process described here is that used by the Clean Water Division and 
Public Works. 

Notify Ecology of Severe Threats 
The county immediately will notify Ecology if an illicit discharge or connection poses a 
severe threat to human health or the environment.  

Outputs 

Purpose 

Responsibilities Matrix 

Suspected Illicit Connection 
and Discharge Response 
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Open Case 
The process begins with notification about a suspected illicit discharge or connection 
through referral from illicit detection screening (above), discovery through source 
control inspections (above), or complaint. 

The source control specialist will open a case file. 

Investigation 
Within 21 days, the Clean Water Division source control specialist and a NRS will 
attempt to trace a suspected illicit discharge or connection back to its source to identify 
the problem. If tracing back to the source is not possible, they may elect to follow other 
protocols established in the IDDE Project Plan.  

The source control specialist will confirm the presence or absence of the suspected 
illicit discharge or connection based on the findings, and, when possible, will specify 
the source. 

Fol low-up and Removal  
For confirmed illicit discharges or connections, the source control specialist will work 
with the property owner and, if necessary, other county departments or agencies to 
eliminate the illicit connection. If relevant, Clark Regional Wastewater District, Public 
Health, cities, or the Department of Ecology may be requested to assist in areas where 
they have responsibility. 

Addressing illicit discharges will follow standard source control procedures for follow-
up actions (e.g. personal contacts) and further enforcement by a Code Enforcement 
Officer, if necessary.  

Removal of illicit connections will be completed within six months of confirmation of 
an illicit connection through field verification. 

Continued Follow-up 
Following the IDDE Project Plan, questionable 
outfalls require continued follow up, which may 
include effectiveness monitoring at sites where 
illicit connections or discharges were found, 
repeat screening where low levels of pollutants 
were found, or additional visits by the source 
control specialist to verify that actions leading 
to an illicit discharge are ended. 
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Record-keeping 
The source control specialist will inform the NRS of the results of the follow-up actions 
involving illicit discharge or connection abatement. The NRS will enter information 
into the IDDE screening database. 

If the case is a suspected illicit connection, the date it was first discovered or reported 
will be used to track the requirement to initiate an investigation with 21 days.  

After the illicit connection is confirmed, the requirement to terminate the connection 
within six-months will apply. If the suspected connection was identified through field 
observation, source control inspection, or complaint, the discovery date is the date the 
observation or complaint was made. If the suspected connection was identified through 
laboratory analysis, the discovery date is the date of the official laboratory report. 
Discovery dates will be recorded and tracked in the IDDE screening database. 

A record is kept for every illicit connection referred to Ecology as a severe threat to 
human health or the environment. 

 
 

• Removal of illicit connections and reduction of illicit discharges to the MS4 
• Entries in the IDDE screening database 
• Reporting to Ecology 

SPILL RESPONSE 

Clark County responds to spills on surfaces, such as roadways, that discharge to the 
MS4, surface water, or ground water, and to improper dumping into the MS4. 

The purpose is to reduce and prevent 
contamination of surface water, ground water, 

and stormwater. 

 

 

Task 
PW Operations 

Admin 
PW Operations 

Crew Chief 
PW Operations 

Road Crew 
PW Operations 

OA 
Open case I A I P 
Spill response / clean-up I A P O 
Notify Ecology A P S P 
Record-keeping A P C S 
A = Accountable, P = Primary (doer), S = Supports, C = Consulted, I = Informed, O = Omitted 
 

Outputs 

Purpose 

Responsibilities Matrix 
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Spill notification can arrive in a variety of ways, 
including detection by Public Works Operations 

and Maintenance roads crews or citizen complaint.  

Clark County staff receiving notification of a spill will immediately notify Public 
Works Operations and Maintenance dispatch. For spills responded to by Public Works 
crews, the Crew Chief will call Ecology’s spill response team in the Vancouver Field 
office if necessary.  

The phone operator will also notify Ecology using the 24-hour spill reporting number. 
County personnel also will immediately refer significant spills to Department of 
Ecology.  

Spill reports received by Public Works generate 
a Maintenance Management System work order, 

the appropriate crew responds to work order and, if necessary, they call Ecology. For 
urgent complaints arriving after hours via telephone, the answering service will page the 
Public Works Operations and Maintenance on-call crew chief, who will determine the 
level of response following established Public Works guidelines.  

Records of spill incidents and responses will be 
kept in the Public Works customer service 

database. The Public Works phone operator enters the phoned-in spill report into the 
tracking system. The crew chief enters all follow-up information and closes out the 
work order. 

 
 

• Spill clean-up 
• Records of incidents responses 

WATER QUALITY PROBLEM REPORTING 

Clark County advertises its 24-hour Public 
Works customer service line as a water quality 

complaint line. The line gives citizens an opportunity to report spills, dumping, and 
other water quality concerns at any time. The Ecology spill response number is also 
posted on the Clean Water Division web page. The Clark County web page how to list 
includes reporting a spill or environmental problem tab. That tab links to a form for 
non-emergency concerns and has phone numbers for emergencies and spill reporting.  

 

 

Notification 

Response 

Record-keeping 

Outputs 

Purpose 
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Task 

PW 
Operations 

Admin 

PW 
Operations 

OA 

PW 
Answering 

Service 
CD Code 

Enf 
Public 
Health CWD 

Take calls during business hours A P O P P P 
Take calls after hours A I P O O O 
Receive web comment form via 
email A P I O O P 

Referral A P P P P P 
Log calls in database A P O P O P 
A = Accountable, P = Primary (doer), S = Supports, C = Consulted, I = Informed, O = Omitted 
 

Complaints arriving on the Public Works 24-
hour line are logged to the Public Works 

customer service database by Public Works office assistants. Incidents are generally 
routed to the Environmental Services Source Control Specialist or Department of 
Ecology, depending upon the nature of the incident.   

Web form comments (http://www.clark.wa.gov/environment/stormwater/report_online.html) 
are sent via email to the Clean Water Division who directs the report to the appropriate 
response staff as per phone call protocols. 

Water quality complaints are also received by other agencies or county departments 
including Ecology, Clark County Code Enforcement, and Clark County Public Health. 

Response to complaints is described under Water Quality Complaint Investigation. 

 
 

• Report of number of calls and emails to the general customer service line 
• Water quality complaint response report records 

 

Responsibilities Matrix 

Complaint and Referral 

Outputs 

http://www.clark.wa.gov/environment/stormwater/report_online.html
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TIMELINE 

 

FOR MORE INFORMATION ON THE COUNTY PROGRAM TO 

DETECT AND ELIMINATE ILLICIT CONNECTIONS AND 

DISCHARGES TO THE MS4 

ROD SWANSON, CLEAN WATER DIVISION NPDES PERMIT MANAGER, 397-2121, X4581 
ROD.SWANSON@CLARK.WA.GOV  
 

 
 Continue implementing on-going program to 

prevent, identify and respond to illicit connections 
and illicit discharges 

 Procedures for addressing pollutants entering the 
MS4 from interconnected MS4s  

 Staff training 
 Implement procedures to respond to spills 
 Operate a water quality citizen complaint line 
 Revise program to include new Ecology guidance 
 
 Continue ongoing programs  

 

Ongoing 

2016-2018 

mailto:rod.swanson@clark.wa.gov
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Section 5 
Expanding and Improving the Stormwater 
Management Infrastructure 
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As county population and development pressure increase, the primary means of 
controlling runoff from areas of new growth and for fixing problems caused by 
uncontrolled runoff from existing developed areas is by expanding and improving the 
existing stormwater management infrastructure. 

In Clark County, stormwater management infrastructure is expanded in two ways: 

County Stormwater Capital Improvement Projects 
The county has a program to plan and construct new stormwater infrastructure and 
improve existing infrastructure to better control and treat runoff from areas where 
existing development does not include adequate stormwater controls. This addresses the 
permit requirement to mitigate for stormwater impacts from existing development. 

 

 Regulation of Development, Redevelopment, and Construction Projects 
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Private entities and government agencies develop the land, and the county regulates the 
design and construction of stormwater controls on it, many of which eventually become 
part of the county’s own stormwater infrastructure. 

The process for each of these types of projects is described below. 

 

Roadway flooding during winter storm, 2007 
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COUNTY STORMWATER CAPITAL IMPROVEMENTS 
Past stormwater management and drainage practices and development regulations have 
proven inadequate to prevent impacts of runoff on surface water, and thousands of 
developed acres in Clark County contribute to problems in streams, lakes, and rivers. 
Accordingly, the county has a program to construct stormwater capital improvements 
primarily to control and treat stormwater from areas of existing development with 
inadequate stormwater controls. In addition, the county may take opportunities to 
expand the treatment and flow control capacity of existing facilities when making 
repairs. These activities all are part of the county’s stormwater capital improvement 
program. 

REGULATORY REQUIREMENTS SUMMARY 

The NPDES Permit requires the county to 
implement a structural stormwater controls 
program to prevent or reduce impacts to waters 
of the state caused by discharges from the MS4. 

The program considers projects including new flow control facilities, new water quality 
treatment facilities, retrofits of existing facilities, property acquisition, and maintenance 
with capital construction costs >$25,000 to provide water quality or flow control 
benefits. Other means to reduce impacts are also considered, including riparian habitat 
acquisition, restoration of forest in upland areas and in riparian buffers, and floodplain 
reconnection projects. Small scale projects that are not planned in advance may also be 
included in meeting this requirement. 

While the permit requires a structural stormwater control program, it does not prescribe 
a scope for it other than to note that the program will demonstrate it meets AKART and 
MEP standards. 

The SWMP must include a list of planned individual projects updated in each annual 
report to the state. 

The description of the structural stormwater control program in the SWMP must include 
the program’s goals and the planning process, including budget and public involvement. 
Individual project descriptions must include estimated pollutant load reduction (if 
applicable), flow control benefits (if applicable), other expected environmental benefits, 
and plans for monitoring the facility. A table describing the 2013-2018 capital projects 
is attached as Appendix A. The 2012 to 2018 capital plan was included in the March 
2015 annual report. It includes a detailed program description and can be found at: 

NPDES Permit – S5.C.6. 
Structural Stormwater Controls  
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https://www.clark.wa.gov/sites/all/files/environmental-
services/Stormwater/Main%20documents/AppendixB-
ClarkCountyStormwaterCapitalPlan2013-2018Final_reduced.pdf 

Pursuant to Chapter 90.48 RCW, the state’s 
requirements for stormwater infiltration wells 
may result in capital improvements associated 
with county systems that are found to pose a 
threat to groundwater.   

COUNTY POLICIES, RULES AND REGULATIONS 

The Clean Water Division has the following policies for county stormwater capital 
improvements: 

• Meet NPDES Permit requirements for the structural stormwater control 
program through stormwater capital planning and capital construction. 

County goals for stormwater capital improvements include: 

• Protect and enhance streams and wetlands in Clark County through planning 
and constructing modifications to the stormwater infrastructure. 

• Minimize the degradation of receiving waters from impacts attributable to 
stormwater runoff in existing developed areas. 

• Maximize public benefits of county-owned land by providing multiple uses, 
including recreation, and by leveraging funding from multiple sources. 

• Provide stormwater facilities for future development and redevelopment. 

 
GUIDING PRINCIPLES 

In support of county policies and goals, the capital planning process strives to: 

• Prioritize projects with the greatest potential to support multiple county 
programs and goals, including local and regional fish recovery, habitat 
enhancement, and water cleanup goals. 

• Ensure a reliable scientific and engineering basis for projects. 
• Establish that each project in the plan is needed, feasible, and cost-effective. 
• Focus limited resources on the most pressing concerns and the most cost-

beneficial solutions. 
• Incorporate environmental benefits into needed infrastructure repair projects. 

Chapter 173-218 WAC – 
Underground Injection Control 
(UIC) Program 

https://www.clark.wa.gov/sites/all/files/environmental-services/Stormwater/Main%20documents/AppendixB-ClarkCountyStormwaterCapitalPlan2013-2018Final_reduced.pdf
https://www.clark.wa.gov/sites/all/files/environmental-services/Stormwater/Main%20documents/AppendixB-ClarkCountyStormwaterCapitalPlan2013-2018Final_reduced.pdf
https://www.clark.wa.gov/sites/all/files/environmental-services/Stormwater/Main%20documents/AppendixB-ClarkCountyStormwaterCapitalPlan2013-2018Final_reduced.pdf
http://apps.leg.wa.gov/rcw/default.aspx?cite=90.48
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• Maintain a sufficient list of potential projects to enable replacement of any 
projects found to be infeasible, and to take advantage of funding opportunities. 

• Utilize partnerships, where feasible, to meet multiple community goals. 

Clark County Public Works follows a 
management practice for the production of 

record drawings at the final acceptance of a public capital project. 

STORMWATER CAPITAL PLANNING  

Planning ensures that stormwater capital 
improvements meet the county’s goals.  

Capital planning is a process for identifying potential projects, deciding if they are 
feasible, selecting the best for further development, and tracking their progress from 
inception through construction. The stormwater capital program will list projects 
scheduled for implementation on a six-year horizon. 

• The proposed projects are considered to comply with MEP and AKART 
requirements under Permit Condition S5.C.6. 

• Projects reflect what Clark County is best able to implement within its 
available funding and demands for structural control projects. 

• Projects address stormwater impacts not adequately controlled by other permit-
required actions, chiefly those caused by uncontrolled or untreated runoff from 
existing development, and habitat degradation that has already occurred.  

By complying with permit condition S5.C.6, together with all of the remaining other 
permit requirements, Clark County complies with MEP and AKART as set forth in the 
county’s NPDES Municipal Stormwater Permit condition S4.E. 

Individually, projects meet AKART by being designed following practices described in 
the Stormwater Management Manual for Western Washington. 

 

 

Task 

DES CWD 
Infrastructure  

Manager 

DES 
CWD 

Engineer 

PW Eng. 
Program 
Manager 

PW Eng. 
Project 

Manager 

PW Eng. 
Program 

Staff BOCC 
DES 

Director 
Accept referrals A P O O O O O 
ID potential projects A P O O S O O 
Database entry & updates A P O O O O O 
List of potential projects A P I I C O O 

As-Built Plan Preparation 

Purpose 

Responsibilities Matrix 
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Formulate selection criteria A P I O S C C 
Apply selection criteria A P C C S O C 
Scoping and Selection A P O O S O I 
Six-year capital plan A P C S S C C 
A = Accountable, P = Primary (doer), S = Supports, C = Consulted, I = Informed, O = Omitted 

 

Project ideas may be referred to the Clean Water 
Division from several sources, including field 

work completed by the Assessment and Monitoring Section, CWD engineer review of 
watershed plans and water quality reports, problems identified by Road Operations 
crews, and projects suggested by the public.   

Referrals can arrive continuously throughout the year. 

CWD engineers will enter potential capital 
projects selected for further consideration into 
the Capital Planning Database as they are 
evaluated.  

The database tracks stormwater capital projects from inception to construction and 
close-out, or their status as shelved or dropped including the following attributes: 

• Project category/type. 
• Description and basis of the project and the problem being addressed. 
• Estimated project benefits including flow control, pollutant load reduction, 

habitat enhancements, and other environmental benefits. 
• Status of preliminary engineering and construction. 
• Funding summary. 
• Types of potential environmental impacts, including wetland, priority habitat, 

cultural resource, floodplain impacts, etc. 

As projects advance and more information is developed, CWD engineers will update 
the database with new details on a regular basis.  

The capital plan considers projects within the 
entire unincorporated urban area and rural Clark 

County, but focuses on urban and urbanizing areas where stormwater impacts are 
greatest. 

Most projects considered for the current capital plan were identified through one of 
three mechanisms: the county’s Stormwater Needs Assessment Program (SNAP), 
stormwater facility inspections, and assessment of drywell systems. Additionally, 

Referrals 

Project Tracking / Capital 
Planning Database 

Project Identification 
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property acquisitions were identified through the Legacy Lands program under the 
Conservation Areas Acquisition Plan.  

The SNAP watershed assessment effort evaluated the stormwater and surface water 
systems, identifying problems and opportunities that could be addressed through capital 
projects. SNAP was conducted county-wide from 2006-2010.  

Routine field inspections of stormwater infrastructure identify the majority of repair 
projects. In addition, stormwater engineers may identify project opportunities while 
conducting regular business such as responding to drainage complaints, evaluating 
problems identified by county road operations crews and looking into projects 
suggested by members of the public.  

The county’s Underground Injection Control Well Assessment (2013) identified wells 
potentially needing retrofits to eliminate threats to groundwater. Other focused efforts 
may include catch basin retrofits in highly urbanized drainages. 

Project identification may generate a large 
number of candidate projects. Screening is the 

first step in determining which opportunities should be evaluated more extensively. 

Initial screening eliminates clearly infeasible or unproductive stormwater capital 
projects early in the planning process by determining at a general level whether the 
project is both worthwhile and feasible. The first question is answered through an 
objective scoring of resource-based criteria for whether or not they are likely to 
produce a significant benefit to the environment. The second, feasibility question is 
answered through an objective scoring of engineering criteria. 

Project scoping is perhaps the most critical step 
in the planning process. Where initial screening 

takes a general approach, scoping begins to look quantitatively at feasibility and benefit 
as well as project costs. Scoping is where observed stormwater problems are linked to 
tangible solutions. 

The goal of the scoping process is to ensure that projects have the best possible chance 
of successful implementation. While significant issues can still arise later in the design 
phase, scoping is expected to expose most barriers to project implementation and 
determine with good confidence that the project is both cost-effective and feasible.  

Scoping includes the following elements: 
• Feasibility and Cost Effectiveness Check (CWD engineering staff) 
• Independent Review (PW engineering staff) 
• Project justification and discussion (selected CWD/PW managers and staff 

Screening 

Scoping 
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A robust capital planning program generates 
more scoped projects than can be implemented in 

a six-year plan. Prioritization is the process of determining which of the feasible 
projects of each type best meet program goals and provides the most cost-effective 
solutions. Within the constraints of regulatory requirements and available funding, the 
subsequent Programming step strives to implement higher-priority projects.  

Each project type requires slightly different prioritization criteria; in all cases, criteria 
are intended to be simple yet meaningful. The Resource screen provides an initial 
prioritization step for all project types by forwarding only those projects that appear to 
provide significant natural resource benefits. Another key consideration goes beyond 
the parameters of stormwater management: in all cases, priority is given to projects that 
also meet other related county goals, such as leveraging Public Works road project 
wetland mitigations to include stormwater functions. 

Programming applies regulatory requirements 
and available funding to the list of scoped and 

prioritized projects to develop a six-year program matrix that can meet Permit 
requirements and program goals. Where specific projects have not yet been identified 
for implementation, placeholder values for projected spending are included in the 
matrix as ongoing programs. 

The anticipated budget for the 2013-2018 plan is 
approximately $9 million. Completion of these 

projects is dependent on funding through the Clean Water Fee, General Fund, Road 
Fund, Conservation Futures fund and grants. 

 
 

• Database entries of potential projects and scoped projects, and detailed project 
attributes, for consideration in subsequent years 

• Submittal of NPDES permit report Appendix 11 
• Six-year capital plan with funding allocation 

Prioritization 

Programming Projects 

Funding 

Outputs 
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Construction of the Thomas Wetland East Stormwater Facility 
 

CAPITAL PROJECT CONSTRUCTION PROGRAM 

The construction program is the engine for 
designing, permitting, and building stormwater 

capital projects. The Public Works Engineering Program leads the effort through 
established project management systems.

Purpose 
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Task 

DES CWD 
Infrastruct-

ure 
Manager 

DES CWD 
Engineer 

DES 
Enhance. & 
Permitting 

Mgr. 

DES Env. 
Permitting 
Manager 

PW Eng. 
Program 
Manager 

PW Eng. 
Project 

Manage-
ment 

Manager 

PW Eng. 
Project 

Manager 

PW Eng. 
Program 

Engineers 

PW Eng. 
Construction 

Manager 

PW Eng. 
Construction 
Mgmt. Staff 

Assign Project Team I I S S A P S S S S 
Schedule and Budget S S S S A C P S S S 
Preliminary Engineering I O O O A S S P O O 
Permitting I O A P I O I C C O 
Construction Management I I I C I S S C A P 
Project Close Out I S I C A I P C C C 
Update Capital Planning 
Database A P O O O O O O O O 
A = Accountable, P = Primary (doer), S = Supports, C = Consulted, I = Informed, O = Omitted 

Responsibilities Matrix 
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The Public Works Engineering Program designs and oversees construction of all types 
of capital improvement projects, including county stormwater projects. Their services 
include project management, survey, property acquisition, engineering, and construction 
management. 

The program is responsible for the advancement of stormwater capital projects from the 
Stormwater Capital Program to construction. The responsibilities and procedures for 
this program are briefly reviewed below. 

From the Stormwater Capital Program, the 
manager of the Project Management section will 

assign a team of professionals, led by a project manager. 

The project manager, with the help of the team, will develop a detailed scope, schedule 
and budget for his/her assigned projects. The project manager will monitor each item 
closely throughout each project’s life. 

Public Works engineers will create engineering 
plans, design specifications, and cost estimates 
for each project in the plan. Department of 
Environmental Services permitting coordinators 

will shepherd each project through local, state, and federal permitting processes. 

Encore Stormwater Facility Retrofit 

As projects near completion of engineering design, the Engineering Program manager, 
in consultation with the Clean Water Division manager, will make the final decision to 
advance selected projects to construction. 

The project manager will coordinate with the 
Clean Water Division and the team to prepare 

and execute a project bid schedule. 

Team, Schedule, and Budget 

Preliminary Engineering and 
Environmental Permitting 

Bid 
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The Public Works Engineering Program 
Construction Management team will review bids 

and prepare an award recommendation for the Board of Clark County Councilors. 

Once the contract is awarded, Construction Management will administer it and oversee 
construction.  

As a project reaches completion, the construction manager will send a copy of the letter 
of physical completion to the Clean Water Division and Public Works Operations and 
Maintenance program. The Clean Water Division also will be copied on the letter of 
final acceptance. 

Receipt of the physical completion and final acceptance letters by the Clean Water 
Division will initiate stormwater inventory tasks (see section 2 on page 12). Receipt of 
the final acceptance letter by Operations will initiate maintenance and operations tasks 
(see section 3 on page 26). 

The project manager and construction manager 
will coordinate preparation of close out 

documents, including final expenditures. The project manager will provide a final report 
and a CD of the electronic project files to the Clean Water Division Infrastructure 
Manager.  

CWD engineers will update the Capital Planning Database with metrics from the final 
report. 

Construction Management will oversee the production of record drawings, and Survey 
staff will notify the Clean Water Division of their location. The receipt of record 
drawings by Clean Water Division will initiate tasks to verify the stormwater 
infrastructure inventory. 

 
 

• Project plans, specifications, and estimates 
• Completed stormwater capital projects 
• As-built drawings (record drawings) 
• Final expenditures and metrics for each project 
• CD of electronic files to Clean Water Division 
• Project final report 

Construction Management 

Close Out 

Outputs 
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Timeline 

 

 

FOR MORE INFORMATION ON PLANNING AND BUILDING 

COUNTY STORMWATER INFRASTRUCTURE 

JEFF SCHNABEL, CLEAN WATER DIVISION INFRASTRUCTURE MANAGER, (360) 397-6118, X4583 
JEFF.SCHNABEL@CLARK.WA.GOV  
 

 
 Implement structural stormwater controls program 
 Stormwater capital planning 
 Annual reporting on capital projects 

 
 Continue structural stormwater controls program 
 Continue capital planning 
 Continue annual reporting on capital projects 

 

Ongoing 

2016-2018 

mailto:jeff.schnabel@clark.wa.gov
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REGULATORY PROGRAM FOR DEVELOPMENT, 

REDEVELOPMENT, AND CONSTRUCTION PROJECTS 
The county is the local land use regulator. As such, the NPDES Permit requires the 
county to regulate the discharge of runoff from new development, redevelopment, and 
construction activities in the county. 

In 2013, the county began a project to update its regulations in response to the newly 
issued 2013-2018 NPDES Permit, submitting updated code and stormwater manual to 
Ecology in June 2014. During 2015, Clark County completed the equivalent code and 
manual adoption and implementation under the schedule prescribed by the Permit. The 
2015 code and manual became effective January 8, 2016.  

REGULATORY REQUIREMENTS SUMMARY 

The NPDES Permit requires the county to have a 
program to prevent and control the impacts of 
runoff from new development, redevelopment, 
and construction activities. The program must 
apply to all development activity, including 
private-sector development and county projects 

such as roads and parks. The program must enforce development regulations that 
provide protection equivalent to the minimum requirements, thresholds, and definitions 
in Appendix 1 of the NPDES Phase I stormwater permit and the design standards in the 
December 2014 version of the Stormwater Management Manual for Western 
Washington. The program must also revise code and manuals to make low impact 
development the standard approach for stormwater management.  

Along with updates to code, the NPDES Permit 
requires the county complete a study of Whipple 
Creek watershed  that will identify stormwater 
management strategies that would result in 
hydrologic and water quality conditions that 

fully support “existing uses” and “designated uses” as defined by state law under WAC 
173-201A. 

Clark County staff started work on the plan in summer 2014, including data collection 
(gages, macroinvertebrate collections, GIS database management, etc.) and project 
coordination. Work will continue in 2016 with analysis of data and formulation and 
modeling of strategy scenarios. The project anticipates completing a draft report in late 
2016. 

NPDES Permit S5.C.5.a and b. – 
Controlling Runoff from New 
Development, Redevelopment 
and Construction Sites  

NPDES Permit S5.C.5.c. – 
Completing a watershed-scale 
stormwater plan 
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COUNTY POLICIES, RULES AND REGULATIONS 

Clark County regulates stormwater runoff and 
erosion control on development, redevelopment, 
and construction sites primarily in Chapter 
40.386 Stormwater and Erosion Control. The 
purpose of the code is to safeguard public health, 

safety, and welfare by protecting the quality of surface and ground waters for drinking 
water supply, recreation, fishing and other beneficial uses through the application of 
best management practices (BMPs) for stormwater management and erosion control. It 
was adopted to minimize the degradation of receiving waters from impacts attributable 
to stormwater runoff, thereby not precluding the preservation of future restoration of 
beneficial uses.  

The regulations generally apply to all development and construction projects, including 
county roads and parks that have complete development applications after January 7, 
2016, whether or not they discharge to county storm sewers or to waters of the state. A 
notable exception is construction of buildings and impervious area for agricultural 
activity, which is only regulated under the stormwater and erosion control code if 
projects discharge directly or indirectly to the county storm sewer system. 

For development, redevelopment, and 
construction sites that received final engineering 
approval prior to December 28, 2011 and a 
complete application  before January 8, 2016, 
Clark County regulates stormwater runoff and 

erosion control under Chapter 40.380 Stormwater and Erosion Control (Clark County 
Code). Although this code has been superseded by Chapter 40.386 it remains in effect 
for the few projects that remain vested under it. 

Clark County regulates the discharge of 
contaminants to surface water, stormwater, and 
groundwater to protect the county’s surface and 
groundwater quality by providing minimum 

requirements for reducing and controlling the discharge of contaminants and stormwater 
flows. It requires certain sites and activities to utilize best management practices to 
control release of contaminants. 

For purposes of regulating development activities, the Chapter applies to those limited 
projects that only trigger minimum requirement 3 of the Clark County Stormwater 
Manual. Source control requirements are in Book 3 of the Clark County Stormwater 

Clark County Code 40.386 – 
Stormwater and Erosion 
Control 

Clark County Code 40.380 and 
40.385– Stormwater and 
Erosion Control 

Clark County Code 13.26A – 
Water Quality 



 

 Clark County Stormwater Management Plan 75 

Manual. Stormwater facility maintenance requirements for development and 
redevelopment projects are in Clark County Stormwater Manual Book 4. 

Identifies sites where geologic concerns such as erosion 
and steep slopes are coincident in preparation of erosion 
control and stormwater site plans. 

The Clark County Stormwater Manual is the technical 
guide that project proponents follow to meet the 
minimum requirements of the 2013 Permit and meet 
county stormwater management requirements for 

development and construction projects in the county. The manual contains county 
requirements and procedures specific to Clark County and is equivalent to the 2014 
SMMWW. 

Chapters 40.450 Wetland Protection and 40.440 
Habitat Conservation regulate some stormwater 
discharges and the placement of treatment and control 
facilities in habitat and wetland buffers.  

Applications for development, redevelopment, and 
construction require different levels of review 
depending on their impacts to the community, which 

are defined in Chapter 40.510. The levels of review are ministerial decisions (Type I), 
administrative decisions (Types II and II-A), and quasi-judicial decisions (Type III). 

STORMWATER REVIEW AND ENFORCEMENT OF 

DEVELOPMENT AND CONSTRUCTION APPLICATIONS 

Clark County has a system of ordinances, 
technical manuals, plan review, inspection and 

enforcement to apply the NPDES Permit minimum requirements to development, 
redevelopment, and construction projects.  

For stormwater, the purpose of the review is to determine: 

• Applicability of the stormwater and erosion control minimum requirements. 
• Compliance with applicable minimum requirements. 
• Compliance with other county-specific stormwater requirements listed in the 

Clark County Stormwater Manual. 

Clark County Code 40.430 – 
Geologic Hazard Areas 

Clark County Stormwater 
Manual 

Clark County Code 40.450 and 
40.440 – Wetlands and Habitat 
Protection 

Clark County Code 40.510 

Purpose 

http://www.codepublishing.com/wa/ClarkCounty/?clarkco40/clarkco40450/clarkco40450.html
http://www.codepublishing.com/wa/ClarkCounty/?clarkco40/clarkco40440/clarkco40440.html
http://www.codepublishing.com/wa/ClarkCounty/?clarkco40/clarkco40510/clarkco40510.html
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Inspection and enforcement strives to ensure that construction sites correctly and 
consistently use erosion control BMPs to prevent sediment-laden runoff from leaving 
the sites, and that permanent stormwater BMPs for conveyance, LID, treatment, and 
flow control are properly installed, constructed, and transferred in good condition to the 
ultimate owners/operators with a maintenance manual for each facility. 

Responsibility for implementing the stormwater 
code is shared by several departments and is 
guided by interdepartmental MOUs. 
Environmental Services will update and maintain 

these agreements. 

Community Development Department – Permit Services 
Permit Services will accept development and construction applications and determine if 
applications include the required submittals. Permit Services staff review residential 
building permit applications accept and review stormwater site plans for stormwater 
compliance, and condition building permits for stormwater requirements. 

Community Development Department – Building Safety 
Building Safety will inspect building construction sites for compliance with erosion 
control, source control, preservation of natural drainage, and onsite stormwater 
management.  

Public Works Department – Development Engineering 
Development Engineering staff will provide engineering review of stormwater and 
erosion control plans on development sites, including residential and non-residential 
development sites.  Development Engineering staff will oversee the issuance of the plat, 
the final engineering as-built documents (record drawings), and the maintenance 
warranty, if applicable. 

Public Works Department – Construction Management 
Construction Management staff will inspect development sites, including county 
projects, for compliance with stormwater engineering plans and erosion control plans.  

Environmental Services Department – Clean Water Division 
Clean Water Division staff will support decision-making regarding interpretation of the 
code and manuals, providing documentation of their findings. 

Environmental Services Department – Code Enforcement 
Code Enforcement will enforce erosion control violations on development and building 
construction sites as needed. 

Interdepartmental 
Responsibilities Summary 
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The review and enforcement process varies 
depending on complexity and scope of the 

project. For stormwater review purposes, projects generally can be divided into 
residential development projects (subdivisions), non-residential development projects, 
residential construction projects (individual home construction), and Public Works 
projects. 

The first matrix below describes responsibilities at the department and division level, 
and then four separate matrices describe responsibilities and accountability at the staff 
level for each type of review. 

 

Responsibilities Matrices 



 

78 Clark County Stormwater Management Plan 

Overview of Regulatory Review and Enforcement Responsibi l i t ies  

Task 
CD Permit 
Services 

CD Building 
Safety 

CD Building 
Official 

DES Code 
Enforce-

ment 

PW 
Development 
Engineering 

PW Dev. 
Engineering 

Manager 

PW 
Construction 
Management 

PW Const. 
Manager 

DES Clean 
Water 

Division 
Plan Review - residential 
construction P S A O O O O O S 
Inspect building construction 
sites I P A O O 

 
O O O I 

Engineering review - 
development S O O O P A C O I 
Accept "non-manual" treatment 
BMPs O O O O P A O O C 
Inspect development sites O O O O S O P A I 
Inspect Public Works sites O O O O S O P A I 
Enforce erosion control I P A P O O P A I 
Maintenance warranty 
inspection O O O O S O P A I 
A = Accountable, P = Primary (doer), S = Supports, C = Consulted, I = Informed, O = Omitted 
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Residential Development (Subdivis ion, Short Plat)  

Public Works Projects Is Table justif ication consistent with others? 

Task 

DES 
CWD 
Eng. 
Tech 

PW Eng. 
Design 

Manager 

PW 
Design 

Engineer 

PW 
Construction 

Section 
Manager 

PW 
Construction 

Engineer 

PW 
Construction 

Inspector 
PW 

Survey 

PW Operations 
and 

Maintenance 
Design O A P I I I S O 
Final engineering review O I C I O O O O 
Construction approval O O O A P S O O 
Construction inspection O O C A S P O O 
Final walk-through O O S A S P O S 
Issue substantial 
completion I O O A P S O I 
Issue physical completion I O O A P S O I 
Issue final acceptance I O O A P S O I 
Produce and distribute 
record drawings I O S A P S S I 
A = Accountable, P = Primary (doer), S = Supports, C = Consulted, I = Informed, O = Omitted 
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Residential development projects are divisions of 
land to create individual lots and construction of 
infrastructure such as roads and storm sewer. 
Many aspects of residential development project 

review will not concern stormwater; only aspects concerning stormwater are covered in 
this plan. 

Pre-Application Phase 
Applicants typically submit initial information and may meet with a planner, engineer, 
and other pertinent staff in a Pre-application Conference (PAC) before an applicant 
submits a completed development application. The PAC will help determine options 
and likely requirements for stormwater control, among many other regulations and 
requirements. 

Preliminary Land Division and Prel iminary Engineering Review Phase 
The applicant will submit an application for residential land division (subdivision or 
short plat) to the Permit Center along with a preliminary stormwater plan in accordance 
with section 1.8.1 of Clark County Stormwater Manual Book 1.  

Development Engineering staff will review the preliminary stormwater plan to evaluate 
whether the proposal for stormwater controls is feasible given existing site conditions 
and constraints. The engineer’s Findings and Conditions of Approval will appear in the 
Staff Report, which will be forwarded to the applicant. 

Findings describe the engineer’s determination of whether or not each aspect of the 
stormwater proposal meets county code. Conditions of Approval list the engineer’s 
requirements for how to meet code, in cases where the proposal does not meet it, and 
they must be met in the final engineering plan. 

Final Engineering Review Phase 
The applicant will submit final plans for the residential development, including a final 
stormwater plan in accordance with section 1.8.2 of Clark County Stormwater Manual 
Book 1. The final stormwater plan will provide final engineering design (Technical 
Information Report) and construction drawings for the stormwater aspects of the 
proposed project and a construction Stormwater Pollution Prevention Plan (SWPPP).  

Development Review engineers will: 

• Ensure that the Conditions of Approval from the preliminary land division 
have been met.  

• Verify that applicable county and NPDES permit requirements have been met. 
• Review engineering calculations of stormwater flows, sizing of flow control 

facilities, and sizing of conveyances. 

Residential Development 
Project Review 
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• Verify adequacy of erosion control BMPs. 
• Perform any other engineering review required for stormwater. 

Responsible officials from Public Works, Community Development, Environmental 
Services, and Public Health will sign the final plans. The Development Engineering 
manager will make the final approval. Then the planning technician will return the 
approved plans to the applicant. 

The Development Engineering office assistant will open a development inspection case 
in Tidemark in preparation for the next phase of the process. 

Development Inspect ion Phase 
During development inspection, the applicant will construct the development’s 
infrastructure, including grading, roads, and stormwater controls, according to the 
approved final plans. Public Works development inspectors will inspect the site for 
conformity with the plans. 

The process begins when the applicant submits the final construction plan and 
application for development inspection.  

The assigned development inspector will hold a Preconstruction Conference with the 
applicant. During the Preconstruction Conference, the inspector will review erosion 
control requirements, including requirements related to a high potential for sediment to 
be discharged from the site with the applicant and will receive the name of the Certified 
Erosion Control and Sediment Lead (CECSL) for the site. The inspector will reiterate 
storm system requirements and additional inspection-related policies for storm system 
installation. Department of Ecology state construction stormwater permit enforcement 
staff are also invited to each Preconstruction Conference. After the conference, the 
development inspector will give approval to begin constructing the project after 
completion of a preconstruction inspection to verify proper installation of erosion 
control BMPs. 

During construction of the development, the development inspector will inspect the site 
to ensure that erosion control measures are operational and effective. The inspector will 
work with the developer to achieve compliance, using correction notices and stop work 
orders if necessary. If there is evidence of continued neglect, the inspector will call a 
code enforcement officer to enforce erosion control measures through citations and 
penalties. Referral to Ecology for enforcement under the NPDES Construction General 
Permit is also an option. 

The development inspector also will verify that stormwater facilities are constructed as 
designed. 
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At the end of construction, the applicant will submit record drawings and a maintenance 
bond, if applicable, for any public improvements. (Public improvements are roads and 
stormwater conveyance and facilities that will fall into public ownership upon 
acceptance of the development.) A Development Engineering engineer will approve the 
record drawing and then a Development Engineering planning technician will accept 
the maintenance bond, if applicable.  

Development Engineering staff will provide an electronic record drawing file to 
Environmental Services, and then send the Mylar plan to the state archives. 

After these steps are complete, the planning technician will issue a notice of completion 
of construction to the applicant and copy it to several departments, including the Clean 
Water Division and Public Works Maintenance and Operations. The notice signals the 
start of the stormwater facility maintenance warranty period, if applicable (see below). 

The notice of completion of construction constitutes provisional county acceptance of 
the public infrastructure, including public stormwater facilities. In the case of private 
facilities, completion of construction is the end of county involvement in construction 
and the regulated facility operation and maintenance inspection process will begin.  

Receipt of the notice of completion of construction will initiate some stormwater 
mapping tasks (see Mapping the Storm Sewer Infrastructure on page 12) and some 
maintenance inspection tasks (see Operating and Maintaining the Storm Sewer System, 
County Property and Roadways on page 26). 

Final Land Divis ion Phase 
The final land division will begin after the development inspection phase begins but 
before it ends.  

The applicant will submit the final land division application and the draft plat. The plat 
will contain required information describing facility ownership and maintenance 
responsibility, stormwater tracts, and drainage easements. The plat will be routed to 
several departments for review and approval. 

After approval of the draft plat, the applicant will submit a Mylar version that will be 
signed by the Planning Director, the County Engineer, and the Board of Clark County 
Councilors. Development Engineering staff then will record the final plat with the 
Auditor and issue a plat notification to the developer, copied to several departments, 
including the Clean Water Division.  

Receipt of the plat notification by Clean Water Division may initiate some stormwater 
mapping tasks, (see Mapping the Storm Sewer Infrastructure on page 12). 
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The final plat must be recorded before building permits for home construction will be 
issued for lots in the development (see Residential Construction Project Review on page 
87). 

Maintenance Warranty Period 
Most, but not all, residential developments will have public improvements, including 
public stormwater infrastructure.  

For residential developments with public improvements, a two-year maintenance 
warranty period will begin at completion of construction. During the maintenance 
warranty period, the developer will be responsible for continued maintenance of the 
stormwater facilities. During the 22nd month of the maintenance warranty, a 
development inspector will inspect the public stormwater facilities for compliance with 
maintenance standards.  

If the stormwater facilities are found to be in good condition and properly maintained, 
the development inspector will recommend release of the maintenance bond. The 
Development Engineering planning technician will release the bond and notify the 
Clean Water Division and Public Works Maintenance and Operations.  

If the facility has components that fail the maintenance inspection, the planning 
technician and development inspector will work with the developer to obtain needed 
repairs. If the developer fails to make repairs, the planning technician will demand the 
bond from the surety company.  

After repairs are made, the Clean Water Division will initiate stormwater mapping 
tasks, if necessary, (see Mapping the Storm Sewer Infrastructure on page 12), and 
Public Works Maintenance and Operations will initiate maintenance and operations 
tasks (see Operating and Maintaining the Storm Sewer System, County Property and 
Roadways on page 26). 

Under the 2015 Clark County Stormwater Manual, private stormwater facilities will be 
maintained by the applicant for two years. 

 

Non-residential developments include 
commercial and industrial projects as well as 
schools, churches, and other non-residential land 
uses. These projects construct infrastructure such 

as roads and stormwater along with the buildings. Multifamily housing projects also are 
reviewed using this process. Occasionally, commercial projects may also go through a 
land division. Many aspects of non-residential development project review will not 
concern stormwater and are not covered in this plan. Also, many projects do not trigger 

Non-Residential Development 
Project Review 
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stormwater requirements because they do not add or replace a sufficient amount of 
impervious surface; examples include cell tower placement, sign construction, and 
building façade replacement. 

Pre-Application Phase 
Applicants typically submit initial information and meet with a planner, engineer, and 
other pertinent staff in a Pre-application Conference (PAC) before submitting a 
completed development application. The PAC will help determine options and tentative 
requirements for stormwater control, among many other regulations and requirements.  

Preliminary Site Plan and Preliminary Engineering Phase 
To begin the process, the applicant submits an application for preliminary site review to 
the Permit Center along with a preliminary stormwater plan in accordance with section 
1.81. of Clark County Stormwater Manual Book 1.  

The assigned Development Engineering engineer will review the preliminary 
stormwater plan to evaluate whether the proposal for stormwater controls is feasible 
given the available information on existing site conditions and constraints. The 
engineer’s Findings and Conditions of Approval will appear in the Staff Report and 
Decision (or Land Use Hearing Examiner Decision), which will be forwarded to the 
applicant.  

Findings describe the engineer’s determination of whether or not each aspect of the 
stormwater proposal meets county code. Conditions of Approval list the engineer’s 
requirements for how to meet code, in cases where the proposal does not meet it, and 
they must be met in the final engineering plan. 

Under state development project vesting rules, the applicant will have several years to 
begin the construction process, depending on circumstances. 

Final Site Plan and Final Engineering Review Phase 
The applicant will submit final plans for the development, including a final stormwater 
plan in accordance with section 1.8.2 of Clark County Stormwater Manual Book 1. The 
final stormwater plan will provide final engineering design and construction drawings 
for the stormwater aspects of the proposed project and a construction Stormwater 
Pollution Prevention Plan (SWPPP).  

The assigned Development Review engineer will: 

• Ensure that the Conditions of Approval from the Final Decision have been met. 
• Verify that applicable NPDES permit and county code minimum requirements 

have been met. 
• Review engineering calculations of stormwater flows, sizing of flow control 

facilities, and sizing of conveyances. 
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• Verify adequacy of erosion control BMPs. 
• Perform any other engineering review required for stormwater. 

Responsible officials from Public Works, Community Development, and Public Health 
will sign the final plans. The Development Engineering manager will make the final 
approval. The approved plans are returned to the applicant. 

Development Engineering will open a development inspection case in Tidemark in 
preparation for the next phase of the process. 

Building Permit Review 
The applicant will submit building permit applications to Permit Services. Construction 
of structures will be concurrent with construction of the development; therefore, most 
stormwater review will have already occurred.   

The building permit must be issued before construction of structures may begin. 

Development Inspect ion Phase 
During development inspection, the applicant will construct the development’s 
infrastructure, including grading, roads, and stormwater controls. The project’s 
buildings are also erected during this phase.  

The process begins when 
the applicant submits the 
final construction plans 
and application for 
development inspection.  

The assigned Public 
Works development 
inspector will hold a 
Preconstruction 
Conference with the 
applicant. The inspector 
will review erosion 
control requirements with 
the applicant, including 
requirements related to a high potential for sediment to be discharged from the site and 
will receive the name of the Certified Erosion Control and Sediment Lead worker 
(CECSL) for the site. Department of Ecology state construction stormwater permit 
enforcement staff are also invited to each Preconstruction Conference. The inspector 
will reiterate storm system requirements and additional inspection-related policies for 
storm system installation. After the conference, the development inspector will give 



 

86 Clark County Stormwater Management Plan 

approval to begin constructing the project after completion of a preconstruction 
inspection to verify proper installation of erosion control BMPs. 

During construction, the development inspector will inspect the site as needed to ensure 
that erosion control measures are operational and protective. If necessary, a code 
enforcement officer will be called to enforce erosion control measures. If the project has 
a state-issued NPDES construction permit, then violations may be referred to Ecology. 

The inspector also will ensure that stormwater facilities are constructed as designed.  

At the end of construction, the inspector will verify that the facility was built as shown 
on approved design plans. The applicant will submit record drawings and, if applicable, 
a maintenance bond for any public improvements in the right-of-way. A Public Works 
engineer will review the record drawings for accuracy before approving it. After 
approval of the completed facilities and record drawings, a Development Engineering 
planning technician will accept the maintenance bond.  

When a record drawing is received, Development Engineering staff will give an 
electronic file to Environmental Services and send the Mylar plan to the state archives. 

The planning technician will issue the notice of completion of construction to the 
applicant and copy it to several county agencies, including the Clean Water Division. 
The notice signals the start of the maintenance warranty period, if applicable. 

Receipt of the completion of construction by the Clean Water Division will initiate 
some stormwater mapping tasks for projects with either public or private stormwater 
facilities (see Mapping the Storm Sewer Infrastructure on page 12).  

Maintenance Warranty Period 
The maintenance warranty period is relevant for those few non-residential 
developments that have public stormwater infrastructure in public right-of-way. 
However, with increasing use of LID BMPs such as bioretention facilities in county 
right-of-way, they will become more common. 

A two-year maintenance warranty period will begin at completion of construction. 
During the period, the developer will be responsible for continued maintenance of the 
stormwater facilities. 

During the 22nd month of the warranty, a development inspector will inspect the public 
stormwater facilities for compliance with maintenance standards.  

If the stormwater facilities are found to be in good condition and properly maintained, 
the development inspector will authorize release of the maintenance bond and will 
notify the Clean Water Division and Public Works Maintenance and Operations that the 
bond has been released.  
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Receipt of the bond release notification will initiate maintenance and operations tasks, 
(see Operating and Maintaining the Storm Sewer System, County Property and 
Roadways on page 26). 

If the facility has components that fail the maintenance inspection, the planning 
technician and development inspector will require the developer to obtain needed 
maintenance and repairs. If the developer fails to make repairs, the county will demand 
the bond from the surety company.  

After repairs are made, the Clean Water Division will initiate stormwater mapping 
tasks, if necessary, (see Mapping the Storm Sewer Infrastructure on page 12), and 
Public Works Maintenance and Operations will initiate maintenance and operations 
tasks (see Operating and Maintaining the Storm Sewer System, County Property and 
Roadways on page 26). 

Under the 2015 Clark County Stormwater Manual, private stormwater facilities will be 
maintained by the applicant for two years. 

 

Single lot residential construction projects 
include construction or expansion of single-
family and duplex homes and their 
appurtenances, such as decks, garages, and 

driveways, and outbuildings. Many aspects of residential construction project review 
will not concern stormwater and are not addressed here. 

Building Permit Appl ication Review – Stormwater  
The applicant will submit a residential building permit application including a 
stormwater site plan showing proposed building footprint(s), erosion control measures, 
and on-site stormwater control BMPs to the Permit Center. Projects triggering 
Minimum Requirements 1-9 are referred to Development Engineering for review. 

The permit technician will review the residential building permit application to verify 
applicability of the minimum requirements and selection and use of allowed stormwater 
BMPs and erosion control BMPs. They will also check for the mapped presence of 
steep slopes or geo-hazard areas. If they conflict with the proposed stormwater BMPs, 
the applicant will be required to consult a licensed geotechnical engineer to design 
stormwater controls. 

If the residential construction site is within an existing subdivision with an approved 
stormwater plan that provides flow control and treatment, then the permit technician 
will recommend that the applicant consult the development project’s engineering plans 
to determine stormwater requirements, such as roof drain infiltration and amended soils, 

Single Lot Residential 
Construction Project Review 
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for the lot. In those cases, the permit technicians also will include requirements from the 
recorded plat and subdivision engineering drawings and attach them as conditions on 
the building permit. For projects approved under the 2015 Clark County Stormwater 
Manual, each lot should have an engineered stormwater site plan as part of the final 
engineering plans. 

If the residential construction site is not part of an existing subdivision with an approved 
stormwater plan, then applicants will follow minimum requirements applicable to their 
projects. Generally, if minimum requirements 1- 5 apply, the applicant can complete the 
stormwater plan on his or her own. If minimum requirements 1-10 apply, the applicant 
will need to consult an engineer complete the stormwater plan that complies with 
county code and the NPDES permit requirements under an engineering review by 
Public Works Development Engineering. 

The Permit Center will issue the building permit before construction may begin. 

Construct ion Inspect ion 
Before construction is allowed to begin on the site, a Building Safety Division inspector 
will inspect the site as part of a foundation inspection to also verify that the erosion 
control BMPs are properly installed and that any unusual site conditions that might lead 
to sediment transport off site. 

All sites are required to maintain an erosion control log with an attached site plan and 
form that includes the required onsite stormwater management BMPs. 

At the end of construction, an inspector will retrieve the erosion control log and 
stormwater plan to place in the project file.  

Projects built by the Public Works department, 
including roads, parks, and stormwater facilities 

will be reviewed by the Public Works Engineering and Design Group independently 
from the design team for compliance with county stormwater standards. Many Public 
Works projects will not require land use review, including roadways through existing 
right-of-way; therefore, the process will frequently begin at the final engineering review 
phase. Those that require land use review will begin at the preliminary site plan and 
preliminary engineering phase (above). 

Additionally, the development inspection phase is replaced by a construction 
management phase. Public Works will use its own construction inspectors to oversee 
the construction of the project to ensure that it is built as designed and bid. Enforcement 
of erosion control and other measures is through contract management. 

Before completion of a project, the construction engineer will invite stakeholders, 
including the Public Works Maintenance and Operations water quality crew chief, to a 

Public Works Project Review 
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walk-through of the new roadways and/or facilities. The construction manager also will 
copy the Clean Water Division and the Public Works Operations and Maintenance 
program on the letters of physical completion and final acceptance of the project.  

At the final acceptance, Public Works will develop a record drawing according to its 
As-Built Plan Preparation Policy, dated May 7, 2009. 

 
 

General outputs: 

• Stormwater site plans that meet county standards 
• Construction site management that controls excessive runoff and sediment 
• Completed projects include stormwater facilities meeting county standards 
• Assigned ownership and maintenance responsibility for stormwater control 

facilities 
• Record drawings are completed  
• Completed project notifications to programs 

Residential Development Project Review Outputs 

• Final Decision denying, approving, or approving with conditions the proposed 
development project 

• Technical Information Report  
• Approved final construction plan 
• SWPPP 
• Record drawings 
• Approved final plat 
• Notice of completion of construction  
• Maintenance bond release letter, if applicable 

Non-Residential Development Project Review Outputs 

• Final Decision denying, approving, or approving with conditions the proposed 
development project 

• Technical Information Report 
• Approved Final Site Plan 
• Approved final construction plan 
• SWPPP 
• Record drawings 
• Erosion control log 
• Building plan 
• Notice of completion of construction  
• Maintenance bond release letter, if applicable 

Outputs 
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Residential Construction Project Review Outputs 

• Building Permit including plot plan with stormwater requirements 
• Erosion control plan 
• Erosion control log 
• Building Plans 

Public Works Project  Review Outputs 

• Technical Information Report 
• Approved final construction plan 
• Record drawings 
• Completion of Construction notice 
• Physical Completion letter 
• Final Acceptance letter 

CODE AND MANUAL REVISIONS 

The 2013-2018 NPDES permit requirement 
S5.C.5.a. required Clark County to update its 
development code and stormwater manuals to be 
equivalent to minimum requirements in 

Appendix 1 of the permit and the design standards of the 2012 Stormwater Management 
Manual for Western Washington. Draft code and manuals were submitted to Ecology 
for review by July 1, 2014 and final adoption drafts were adopted by the Board of 
County Councilors on November 24, 2015. Following the Permit requirements, the code 
and manual updates became effective on January 8, 2016. The Clark County Clark 
County Stormwater Manual includes four books to address administration, design, 
source control and operation/maintenance. 

 
 

•  Stormwater and Erosion Control Chapter 40.386 
• Updates to Chapter 13.26A Water Quality 
• Clark County Stormwater Manual2015  to meet all relevant NPDES permit 

code and manual requirements 

 
 

Updates to Implement the 
2012 SWMWW 

Outputs 



 

 Clark County Stormwater Management Plan 91 

WATERSHED-SCALE STORMWATER PLANNING 

The 2013-2018 NPDES permit requirement 
S5.C.5.c. requires Clark County to select a basin 
and complete a watershed-scale stormwater plan 
following permit prescribed steps. The final 

report must be submitted to Ecology by September 6, 2017 following an approved by 
Ecology in September 2014.  

During 2016, Clark County will continue work to implement the approved scope of 
work and schedule including: 

• Collecting stream flow data 
• Collecting rainfall data  
• Evaluating existing watershed conditions  
•  Water quality model calibration 
• Completing baseline model scenarios 
• Developing and modeling strategies aimed at protecting and restoring 

designated uses 
• Completing other specific elements of the Ecology-approved scope of work 

 
 

• Scope and schedule submittal to Ecology (completed June 2014) 
• Stream gauges construction and operation (installed fall 2014) 
• Hydrology and water Workspace and existing data report  
• Delineation of areas of special interest for hydrologic and water quality 

impacts 
• Calibrated  hydrologic and water quality models 
• Base case model scenario output 
• Stormwater management strategies for evaluation 
• Modeling and proposal of strategies with funding mechanisms and 

implementation schedule 
• Draft and final project reports 

Adopt LID Standards and 
Associated Code Changes 

Outputs 
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TIMELINE 

 

FOR MORE INFORMATION ON HOW DEVELOPMENT, 

REDEVELOPMENT, AND CONSTRUCTION SITES ARE 

REGULATED FOR STORMWATER AND EROSION CONTROL 

JEFF SCHNABEL, CLEAN WATER DIVISION MANAGER, 397-2121, X 4583 
JEFF.SCHNABEL@CLARK.WA.GOV  
 

 
 Legal authority to require maintenance of facilities 
 NOI forms available 
 Legal authority to require maintenance of facilities 
 Procedures to implement the SMMWW 
 NOI forms available 
 Staff training on SMMWW 

 
 
 Tailor Minimum Requirements to local circumstances 

through basin planning 
 Continue to enforce stormwater regulations 
 Continue staff education 
 Revise stormwater regulations for equivalence to 

Appendix 1  
 Revise code to promote LID 
 Complete watershed-scale stormwater plan 

Ongoing 

2016-2018 

mailto:ron.wierenga@clark.wa.gov
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Section 6 
Public Involvement, Education and Outreach about 
Stormwater and the Stormwater Management 
Program 
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Clark County provides ongoing opportunities for the public to review and comment on 
the stormwater management program through various mechanisms. Public input is one 
way to tailor policy within the guidelines of the NPDES Permit. The county also offers 
numerous stormwater education opportunities for the public. The education program is 
aimed at various audiences and is designed to help raise awareness to reduce or 
eliminate behaviors and practices that cause or contribute to adverse stormwater 
impacts. 
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PUBLIC INFORMATION, INVOLVEMENT AND 

PARTICIPATION 

REGULATORY REQUIREMENTS SUMMARY 

The NPDES Permit requires the county to 
provide ongoing opportunities for public 
involvement in the stormwater management 
program development and implementation. The 

public must have opportunities to participate in the development, implementation and 
update of the SWMP and the county must consider public comments on it. The 
Stormwater Management Program Plan, annual report and other submittals required by 
the permit must be posted on the Web. 

COUNTY POLICIES, RULES AND REGULATIONS 

County Code Chapter 13.30A.040 defines the 
role of the Clark County Clean Water 
Commission (CWC), a citizen commission 
formed to advise the Board of Clark County 

Councilors (BOCC). The CWC will advise the BOCC on the focus of the SWMP, the 
effectiveness of the SWMP, program service levels, financing, and policies on surface 
and stormwater issues, as well as citizen outreach 

PUBLIC INFORMATION 

 
 

The Clean Water Division provides 
information to the public about the 
stormwater management program to 
publicize the program’s services to rate 
payers and keep the community abreast 
of current stormwater management 
issues. www.clark.wa.gov/stormwater 

 

NPDES Permit S5.C.4 - Public 
Involvement and Participation 

Clark County Code Chapter 
13.30A 

Purpose 

http://www.codepublishing.com/wa/ClarkCounty/?clarkco13/clarkco1330A/clarkco1330A.html
http://clark.wa.gov/environment/stormwater/management/commission.html
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Task 

DES 
CWD 

Manager 

DES 
Communication

s Coordinator 

DES Outreach 
Project 

Coordinator 

PW Public 
Information 

Officer 

DES CWD 
Professional 

Staff 
Provide content  A I I S P 
Write / design eNewsletter A C P S S 
Manage CWD mailing list O C P O O 
Web updates I C P O S 
Write media releases S A P S S 
A = Accountable, P = Primary (doer), S = Supports, C = Consulted, I = Informed, O = Omitted 
 

Clark County Environmental Services Clean 
Water Division publishes an e-Newsletter to 

distribute information about current NPDES stormwater code and manual updates and 
on an as needed basis. The current distribution is about 300 email addresses, including 
local businesses, school districts, non-profit organizations and individual citizens. 
During the stormwater manual update process, the e-Newsletter was distributed 
quarterly and posted on the stormwater web page. 

The Clean Water Division Web site offers an 
opportunity for the public to review many 

program activities, services and documents, as well as receive educational messages 
about stormwater. The website address is: www.clark.wa.gov/stormwater. Older 
technological reports and information that used to be on the web are available to 
citizens upon request. 

The Clean Water Division releases information 
on various topics to the media to publicize 

noteworthy events. The Environmental Services director or Clean Water Division 
manager will call for a media release. The program coordinator will write the release 
with the support of the Public Works Department public information officer and the 
Clark County Public Information Office. Releases will be reviewed, edited and 
distributed to the media by the DES Communications Coordinator. 

 
 

• E-Newsletter 
• Content on CWD Web site 
• Media releases 

Responsibilities Matrix 

e-Newsletter 

Clean Water Division Web Site 

Media Releases 

Outputs 

http://www.clark.wa.gov/stormwater
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PUBLIC INVOLVEMENT AND PARTICIPATION 

The purpose of involving the public in the 
SWMP is to make an effort to tailor the program, 

while considering the prescriptive nature of the permit, to the local community’s 
priorities. Public feedback about program effectiveness and the public’s needs also 
helps the Board of Clark County Councilors set policies for stormwater management. 

 

 

Task BOCC 

DES 
CWD 

Manager 

DES 
CWD 

Program 
Coord. 

DES CWD 
NPDES 
Permit 

Manager 

DES 
CWD 
Office 

Assistant 

DES 
CW
D 

Staff  

DES 
Enhanc. &  
Permitting 
Manager 

DES Enviro. 
Permitting 

Coord. 
Appoint Clean Water 
Commission A / P I I I I I O O 
CWC liaison C A P S S S O O 
CWC secretary O A S O P O O O 
Respond to SWMP public 
comments I A S P I I O O 
Respond to SEPA 
comments for stormwater 
capital projects I I O O O S A P 
Community presentations I A P S S S O O 
Other code update 
coordination I A responsibilities assigned as needed O O 
Customer service adaptive 
management I A 

any CWD staff may be primary in his/her 
area O O 

A = Accountable, P = Primary (doer), S = Supports, C = Consulted, I = Informed, O = Omitted 
 

The Clean Water Commission (CWC) is a nine-
member advisory panel appointed by the Board 

of Clark County Councilors. It provides a forum for public participation in the 
stormwater management program and also informs the BOCC about stormwater topics 
and policy recommendations. 

Staff Support  
Clean Water Division staff support the CWC in a variety of ways. A program 
coordinator is the primary staff liaison to the CWC. The liaison will attend most 
meetings and provide minimal facilitation when required and respond to requests for 
information from CWC members. 

The Clean Water Division office assistant will attend each meeting to take notes and 
distribute meeting materials. The Clean Water Commission Web pages will be updated 

Purpose 

Responsibilities Matrix 

Clean Water Commission 

http://www.clark.wa.gov/environment/stormwater/management/commission.html
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with current commission member information and terms, agendas, meeting summary 
notes and meeting audio files, as well as any handouts. 

Other staff members may attend meetings, as required, to present updates on program 
activities or documents. 

Member Appointments 
Openings on the CWC will be listed in local newspapers by the BOCC. Interested 
applicants, including incumbents seeking another term, must submit a letter of interest 
and a resume to the BOCC, which will conduct interviews and select a candidate to fill 
the position. 

Public Meetings 
The Clean Water Commission will hold a minimum of six public meetings each year, 
every other month starting in January. Meetings are held on the first Wednesday of the 
month at 6:30 p.m. usually in the Public Service Center (1300 Franklin St.) in 
downtown Vancouver, Washington. 

Discussion topics will include program updates from staff on the stormwater 
management program and updates from staff on other Clean Water Division functions, 
such as surface water / stormwater monitoring, capital project planning, and regulatory 
changes. 

At meetings, the CWC will review and discuss major stormwater policy 
recommendations. All meetings will be documented with a meeting summary (.pdf file) 
and an audio recording (MP3). The meeting documentation will be available on the 
Clean Water Commission web page.  

The Commission will hear public comment both prior to and following the discussion.  

Communications with the Board of Clark County Councilors  
Annual Meeting 
Annually, the Clean Water Commission will request a meeting with the Board of 
County Councilors (BOCC) in a public meeting to present a review of the effectiveness 
of the Clean Water Division and to discuss other stormwater topics or concerns. The 
CWC will present an annual report at this meeting.  

  Other Communications 
The Clean Water Commission may elect to communicate with the BOCC at any time 
via letter, memorandum, or during scheduled public comment periods at BOCC Work 
Sessions and Hearings. 

https://www.clark.wa.gov/environmental-services/clean-water-commission
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Clark County will offer its Stormwater 
Management Plan each year on the Clean Water 
Division Web site for review and comment by 
the public at 

https://www.clark.wa.gov/environmental-services/clark-county-stormwater-
management-plan. 

The Clean Water Division manager or a designee will respond to comments. 

As the Clean Water Division builds stormwater 
capital projects (see County Stormwater Capital 
Projects on page 62), each project will be subject 
to public review and comment under the 

Washington State Environmental Policy Act (SEPA).  

The DES Environmental Permitting coordinator assigned to the project will write and 
distribute to stakeholders a Determination of Significance or a Determination of Non-
Significance. The required public comment period will be held. The coordinator will 
respond to any comments received, and, if warranted, require changes to the project’s 
design. 

Each capital project may also include a package of outreach materials to inform 
potentially impact citizens and stakeholders of the project. Typical products include a 
“Head’s Up” notice to citizens in the immediate project area, a detailed project letter to 
adjacent property owners (describing project timeline and potential impacts), a project 
sign at the construction site, and informational fliers. Materials may also be posted on 
the CWD stormwater capital project web page. 

As requested, Clean Water Division staff will 
provide information on the program’s activities 

to community and civic groups, at times in concert with the Clean Water Commission, 
to distribute information about the stormwater management program and get feedback 
on community priorities. 

Code revisions for water quality, stormwater and 
erosion control, and the Clean Water Fee 

regulations require extensive public outreach, review and comment, which will be 
coordinated by the Clean Water Division. The code update process will include 
significant public involvement to consult and inform the community and stakeholders. 

Per the 2013-2018 NPDES Municipal Stormwater Permit, a public outreach plan was 
developed to inform the public about stormwater code and manual updates. The plan 
describes outreach efforts via several venues, including: a Technical Advisory 
Committee (meets every 6 weeks); a Stakeholder Advisory Committee (meets every 

Stormwater Management Plan 
Review and Input 

Stormwater Capital Projects 
SEPA 

Community Presentations 

Code Updates 

https://www.clark.wa.gov/environmental-services/clark-county-stormwater-management-plan
https://www.clark.wa.gov/environmental-services/clark-county-stormwater-management-plan
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two months); monthly e-newsletters; web page updates and special media releases for 
special communications. 

The Clean Water Division and its designees 
maintain regular contact with the public through 
daily programmatic activities such as customer 
service for the Clean Water Fee, source control 

inspections (section 4), inspections of regulated stormwater control facilities at 
businesses and subdivisions (section 3), response to information requests, and complaint 
response. Staff receives feedback during these contacts and frequently incorporates 
suggestions into their daily procedures and processes. 

For example, as a result of public feedback, the Clean Water Division initiated a 
program to educate residential subdivision Homeowners’ Associations about proper 
maintenance of their stormwater facilities 
http://www.stormwaterpartners.com/maintenance/index.html.  

 
 

• Clean Water Commission notes including public comments 
• Clean Water Commission Annual Report to the Board of Clark County 

Councilors 
• Log of public comments on the Stormwater Management Program 
• Log of public comments from community presentations 
• SEPA file for each stormwater capital project 
• Public testimony transcripts from code update Hearings 
• Record of public input for code updates 
• Media releases 
• E-Newsletters 
• Web content 

Customer Service / Adaptive 
Management  

Outputs 

http://www.stormwaterpartners.com/maintenance/index.html
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TIMELINE 

 

FOR MORE INFORMATION ON THE COUNTY’S EFFORTS TO 

INFORM AND INVOLVE THE PUBLIC IN THE STORMWATER 

MANAGEMENT PROGRAM 

DEAN BOENING, CLEAN WATER DIVISION, PROGRAM MANAGER, 397-2121, X 4264 
DEAN.BOENING@CLARK.WA.GOV  
 

 

 
 Develop and implement a process to involve the 

public in the SWMP 
 Display SWMP and other NPDES submittals on 

Web site 
 
 
 Complete the fueling station survey and implement 

changes to outreach 
 Continue ongoing outreach programs 
 Develop additional materials to meet permit 

requirements for awareness and affect behavior of 
the various audiences  

 

Ongoing 

2016-2018 

mailto:Dean.Boening@clark.wa.gov
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EDUCATION AND OUTREACH PROGRAM 

REGULATORY REQUIREMENTS SUMMARY 

The NPDES Permit requires the county to have 
an educational program aimed at various 
audiences to raise general awareness and effect 
behavior change to help reduce or eliminate 
pollution in runoff. The Clean Water Division 

will provide stewardship opportunities to encourage residents to participate in 
stormwater related activities.  

COUNTY POLICIES, RULES AND REGULATIONS 

County Code Section 13.26A.005 describes the 
use of education and technical assistance to 
business owners and the general public as a 
primary means of implementing a successful 

pollution source control and prevention program. 

Section 13.30A.050(D) states that “many of the 
difficulties in managing of surface and 
stormwater problems result in part from the 
general lack of public knowledge about the 

relationship between human actions and surface and stormwater management. In order 
to achieve a comprehensive approach to surface and stormwater management, the 
county should provide general information to the public about land use and human 
activities that affect surface and stormwater management.” 

EDUCATION FOR THE GENERAL PUBLIC 

The goal of the stormwater education and 
outreach program is to build general awareness 

and effect behaviors changes that adversely impact stormwater runoff. The support and 
awareness of the general public is crucial to achieving this goal. Education for the 
general public will focus on the following topics: 

• Importance of clean water. 
• General impacts of stormwater flows into surface waters, including watershed 

management. 
• Impacts from impervious surfaces. 
• Contributions we each make to the problem. 

NPDES Permit S5.C.10 - 
Education and Outreach 
Program 

Clark County Code Chapter 
13.26A 

Clark County Code Chapter 
13.30A 

Purpose 
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• Each person’s ability to help protect and improve the quality of Clark County’s 
water resources through source control BMPs and environmental stewardship. 

• Low impact development principles and practices 

 

 

Task 
DES CWD 
Manager 

DES 
Communicatio

ns Manager 

DES Outreach 
Project 

Coordinator 

Partner 
Agencies / 

Contractors 
Coordinate education programs A C P C 
Track and measure deliverables A C P S 
Create messages, programs and 
collateral A C P P 
Distribute messages and collateral A C P P 
A = Accountable, P = Primary (doer), S = Supports, C = Consulted, I = Informed,  
 

The Regional Coalition for Clean Rivers and 
Streams is a group of Portland/Vancouver 

metropolitan-area cities, counties, and stormwater utilities. The focus of the group is to 
coordinate, develop and implement a regional public awareness media campaign 
promoting nonpoint stormwater pollution prevention. 

Clark County will continue to participate in the coalition’s regional awareness 
campaign through the remainder of the permit term, including the new River Starts Here 
campaign in 2015. It is anticipated that once the contract term expires in 2016, Clark 
County will discontinue this service. 

Educational information is on the Web at www.theriverstartshere.org. 

The Canines for Clean Water 
program provides information 

to dog owners about proper management and disposal of pet waste. 
The program’s web page provides educational information, directions 
for properly managing and disposing of pet waste, and a pledge for 
dog owners to pick up after their dogs. In 2015, more than 75 pet 
owners participated in pledging. 

An outreach specialist will oversee the program and complete the majority of the tasks 
including receiving pledges, mailing materials, and keeping program materials up to 
date. 

Responsibilities Matrix 

Regional Advertising Campaign 

Canines for Clean Water 

http://www.theriverstartshere.org/
https://www.clark.wa.gov/environmental-services/canines-clean-water
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The program web page also provides information for 
community members to work in their neighborhood to 
support pet waste pick-up.  Signs are available to place in 
yards and common pet walking areas. 

Clark County 
launched the 

Green Neighbors program in 2012. The program, which 
promotes sustainable practices (including stormwater 
runoff and pollution prevention) to homeowners is web-
based (www.clarkgreenneighbors.org), however, will host 
workshops and other educational events, including 
information on what homeowners can do to protect 
minimize polluted stormwater runoff.  

Managed by the Green Neighbors staff, Clark 
County provides technical assistance for natural 
yard care. The technical assistance consists of a 
4-class series on natural gardening and will cover 

a variety of topics to help property owners develop landscapes that conserve water, 
reduce maintenance and the need for chemicals.  

The program served 75 property owners in 2015 and will serve another 75 in 2016. There 
is a waiting list of over 125 property owners (without additional advertising). 

The Clean Water Division operates a web site at 
www.clark.wa.gov/stormwater , as well as 

specific program sites, that showcase information about stormwater pollution and 
prevention techniques aimed at all audiences. The site also contains information on 
endangered species at www.clark.wa.gov/environmental-services/endangered-species-
act, with multiple links to additional resources on endangered species.  

The web site also contains a web page dedicated to “What you can do for clean water.”  
The page includes educational information and stewardship opportunities for home 
projects, community projects, schools, businesses and property managers.  

The Web site is updated on a monthly basis or as needed primarily by the DES Clean 
Water Division staff. 

Environmental Services staff will produce 
displays and publications generally as a part of 

specific program areas, such as pet waste management, natural gardening to prevent 
toxic runoff, pollution prevention techniques, and others. 

Green Neighbors Program 

Natural Yard Care Technical 
Assistance 

Web Site 

Publications and Displays 

http://www.clark.wa.gov/stormwater
https://www.clark.wa.gov/environmental-services/endangered-species-act
https://www.clark.wa.gov/environmental-services/endangered-species-act
https://www.clark.wa.gov/environmental-services/what-you-can-do-clean-water
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Many displays and publications are in stock and ready for 
distribution. Staff will continue to display and distribute 
them at community events, targeted environmental events, 
Clean Water Division presentations, and Clean Water 
Commission meetings. 

An additional tool has been developed to include 
interpretive signs on county capital projects.  Interpretive / 
educational messages are tailored to each site.  Typical 
messaging includes information on watersheds, value of 
the stormwater project, value of protecting water quality, 
and contact information for the Green Neighbors program. 

Environmental Services outreach specialists staff 
informational booths at a variety of community 

events. Outreach includes information about water quality, the effects of stormwater 
pollution and pollution prevention along with other environmental messages about 
recycling, solid waste, toxics control, etc. 

Environmental Services partners with Clark County Community Development to use 
the “Planet Clark” trailer containing environmental displays, including a stormwater 
display, for educational outreach. The trailer is set up at numerous community events 
each year.  

 
 
 

• Web pages, www.cleanriversandstreams.org, and www.cleanwaterdogs.com   
• Public contacts at events 
• Natural Yard Care workshops 
• Fact sheets / brochures / Informational signage 
• Pledges to pick up pet waste 
• Collateral materials such as stickers, magnets, etc. 

EDUCATION FOR BUSINESSES 

Education for businesses helps meet county 
goals for assisting commercial, industrial, and 

governmental enterprises in preventing contribution of pollutants to stormwater runoff 
or to receiving waters. Outreach and assistance will focus on: 

• General stormwater issues 
• Information about illicit discharges 

Outreach Events 

Outputs 

Purpose 

http://www.cleanriversandstreams.org/
http://www.cleanwaterdogs.com/
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• Preventing and controlling the discharge of contaminants through proper use of 
Best Management Practices 

• Equipment maintenance. 
 

Most activities for this requirement are 
conducted concurrently or in association with 

procedures described elsewhere in the SWMP to complete source control inspections. 
Responsibilities are described in their respective sections. 

Clark County’s Green Business Program 
(www.clarkgreenbiz.com) recognizes and 
promotes local businesses that document “green” 
practices, including stormwater BMPs. The 

program currently supports over 50 local businesses that have completed sustainability 
assessments and have met the requirements to be a local Green Business. 

Technical assistance visits and education to promote proper handling and disposal of 
toxic and hazardous materials and stormwater BMPs is an integral part of the program. 

The Clean Water Division has identified a 
number of businesses that would benefit 
from targeted messaging towards how 
their business can modify everyday 
practices to minimize pollution to 
stormwater. One specific messaging 
brochure was created providing 
information on proper dumpster 
management and maintenance. 
 
Specific business types were also identified for mobile businesses that may have a large 
impact on surface water quality.  Messaging in the brochure provides reminders of 
good business practices and certain activities to avoid (such as dumping any materials 
down storm drains like rinse water). Businesses include: 

• Landscapers 
• Mobile carpet cleaners 
• Mobile surface cleaners (e.g. power washing, window washing, etc.) 
 

Staff also created English and Spanish language mop bucket management posters for 
businesses. Staff have identified instances of local businesses (i.e. restaurants) that 
dump their wash buckets into the MS4. 

Responsibilities 

Clark County Green Business 
Program 

Targeted Messaging 

http://www.clarkgreenbiz.com/
http://clark.wa.gov/environment/stormwater/documents/DESversionDumpstermaintenanceweb.pdf
http://clark.wa.gov/environment/stormwater/documents/DESversionDumpstermaintenanceweb.pdf
http://clark.wa.gov/environment/stormwater/documents/DESversionprofessionallandscapeweb.pdf
http://clark.wa.gov/environment/stormwater/documents/DESversionCCcarpetcleanerweb.pdf
http://clark.wa.gov/environment/stormwater/documents/DESversionCCcarpetcleanerweb.pdf
http://clark.wa.gov/environment/stormwater/documents/DESversionSurfacecleanerweb.pdf
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Specific messaging was developed in 2015 for 
fueling station owners and operators to address 
spill response and management. To meet permit 
requirement S5.C.5.10.c, staff created a 
coordinated outreach program to identify current 

spill response protocols (via survey), develop outreach materials (brochure, spill 
plan, and poster) as well as a final report of the effort.  
 
Staff conducted on-site technical visits to all 54 businesses for pre- and post-
education visits. The visits identified key targets for outreach to businesses to 
affect behavior that will protect the MS4. Targets include on-site visits, 
communication with staff and owner, inspect stormwater features on site and 
determine risk to MS4. Review spill management tools, use and reporting is key 
to successfully minimizing impacts to the MS4. 

 
 

• www.clarkgreenbiz.com  
• Other outputs listed in relevant sections 
• Targeted business materials, spill response, etc. 

EDUCATION FOR HOMEOWNERS, LANDSCAPERS AND 

PROPERTY MANAGERS 
Homeowners, landscapers and property 
managers are caretakers for a large percentage of 

the county’s impervious surfaces, such as roofs and driveways, as well as lawn and 
landscaped areas that may contribute pollutants to runoff. Education messages will 
focus on the following topics: 

• Impacts of stormwater on surface waters. 
• Rural property management techniques. 
• Yard care techniques. 
• Proper storage and use of pesticides, fertilizers, and other chemicals. 
• Proper maintenance of stormwater treatment and flow control facilities. 
• Low Impact Development principles and practices. 
• Proper maintenance of vehicles, equipment and home/buildings. 
• Proper techniques for carpet cleaning and auto repair. 
 
 
 

Fueling Station Spill 
Management – outreach 
assessment 

Outputs 

Purpose 

http://www.clarkgreenbiz.com/


 

 Clark County Stormwater Management Plan 107 

 

 

Task 
DES CWD 
Manager 

DES 
Communications 

Coordinator 

DES 
Outreach 

Project  
Coordinator 

Agencies 
Providing 
Services 

Coordinate education programs A C P C 
Track and measure deliverables A C P S 
Create messages, programs and 
collateral 

A 
C P P 

Distribute messages and collateral A C P P 
A = Accountable, P = Primary (doer), S = Supports, C = Consulted, I = Informed, O = Omitted 
 

The Small Acreage program, funded by 
the Clean Water Division in partnership 
with WSU Clark County Extension, 
provides educational workshops and 
other outreach to residents on water 
quality topics unique to rural properties. 

The goal of the Small Acreage (SA) program is to reduce pollution entering storm and 
surface water coming from residential and agricultural properties by giving residents the 
knowledge and skills necessary to manage their land and animals. 

WSU Clark County Extension will provide one full-time program coordinator and 
oversight by the Extension director. The coordinator will facilitate workshops, training 
sessions, and follow-up activities. The coordinator also will attend community events to 
recruit new trainees.  

The DES education and outreach program coordinator will track deliverables of the 
program and negotiate the annual scope of work with the Extension director. Extension 
will submit quarterly and annual reports detailing deliverables. 

Workshops 
The Small Acreage program offers workshops throughout the year on issues of interest 
to rural landowners. Topics include mud and manure management, pasture 
management, wells and septic maintenance, and fencing for livestock. 

The SA program coordinator will coordinate and give most presentations. 

Responsibilities Matrix 

Small Acreage Education 
Program 

http://clark.wsu.edu/horticulture/smallFarmProgram.html
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Living on the Land: Stewardship for Small  Acreages 
For those landowners who seek more in-depth information, the program offers a 12-
week training series twice a year. During training, each participant creates a workable 
plan for his or her property using knowledge gained in class.  

The SA program coordinator will coordinate each training and follow-up activities.  

The SA program coordinator will offer “Model Farm” recognition signage to graduates 
who implement a plan to protect water quality on their properties. 

The Living on the Land: Stewardship for Small Acreages class series graduated 30 people 
in 2015. The program attracted 62 participants to BMP workshops on rainwater 
harvesting, pasture establishment and renovation, and weed management.  Three well and 
septic inspection certification and maintenance workshops garnered 143 participants, 
while 31 people attended two small acreage property tours.  The small acreage Expo 
brought in 97 people, while 1,038 people toured farms at the Harvest Celebration. 

 

Clark County participates in the Local 
Interagency Networking Cooperative (LINC), an 
education and outreach partnership between 
Clark County departments of Environmental 

Services and Public Health, City of Vancouver Department of Public Works, and the 
Washington States departments of Agriculture and 
Labor & Industries.  

Clark County 
combines site 
visits for 
regulated 

stormwater facility maintenance inspection with 
delivery of technical assistance materials such as 
relevant pages from the Stormwater Facility 
Maintenance Manual. Refer to the “Operating and 
Maintaining the Storm Sewer System, County 
Property, and Roadways” section on page 26 for a 
complete description of the process.  

Clark County continues to partner with 
municipalities within the county in the 
Stormwater Partners of SW Washington, a 
program to provide common stormwater 

messages and education and guidance to the public on how to properly maintain 
privately-owned stormwater treatment and flow control facilities.  

Targeted Outreach for 
Workshops and Presentations 

Regulated Facility Maintenance 
Inspections 

Stormwater Facility Assistance & 
Stormwater Partners 
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The Stormwater Partners Web site (www.stormwaterpartners.com) contains how-to 
videos and a user-friendly guidebook, as well as traditional outreach materials, such as 
brochures, door hangers, and newsletters.  

The Clean Water Division education and outreach coordinator will continue to work 
with the Stormwater Partners to develop and implement additional activities. 

 

Clark County staff has several tools for 
educating the public on LID, including a tour 

book of LID sites in Clark County. The book is in hard copy as well as a Google map 
on the Stormwater Partners web page. 

Clark County has developed a series of outreach tools to help residents modify their 
homes and yards to minimize pollution to stormwater runoff.   

• Grasscycling – Natural yard care to 
maintain healthy lawns without 
chemicals 

• Demonstration site information – A demonstration home garden site has been 
established at a local park (Pacific Community Park) to educate on home to 
manage diverse home landscapes while conversing and protecting water. More 
information is on the project web page. 

• Technical Assistance for Natural Gardening – this program offers technical 
assistance to homeowners to improve yards to minimize water use, runoff, and 
the use of native plants and creation of wildlife habitat. 

Other Environmental Services programs 
distribute information about water quality, the 

effects of stormwater pollution, and pollution prevention techniques as integral parts of 
their program outreach and education messages to the general public.  

• Naturally Beautiful Backyards curriculum delivered through a contract with 
WSU Clark County Extension’s Master Gardeners program - less toxic 
gardening and yard care 

• Master Composter Recyclers - less toxic gardening and yard care 
• Hazardous Waste Reduction - proper disposal of household and business 

hazardous wastes 
• Recycling A-Z Web site at www.recyclinga-z.com – proper disposal of tires, 

electronics and household hazardous waste 

Low Impact Development 
Training (LID) 

Homeowner Targeted 
Messaging 

Related Activities 

http://www.stormwaterpartners.com/
http://www.stormwaterpartners.com/LID/sites.html
http://www.stormwaterpartners.com/LID/index.html
https://www.clark.wa.gov/environmental-services/natural-gardening-pacific-community-park
https://www.clark.wa.gov/environmental-services/natural-gardening-pacific-community-park
http://www.recyclinga-z.com/
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• Fact sheets 
• Workshops 
• Videos 
• Landowner trainings 
• Staff LID training 
• LID site tour guidebook 
• Collateral materials 

EDUCATION FOR DEVELOPMENT AND CONSTRUCTION 

COMMUNITY AND COUNTY PLANNERS AND REVIEWERS  

The individuals, businesses and agencies 
involved in development project planning and 

construction (both regulated communities and the regulators) have great influence on 
the impacts of stormwater from new development and redevelopment. Education to 
these communities will focus on the following topics: 

• Technical standards for stormwater site and erosion control plans. 
• Low impact development techniques. 
• Stormwater treatment and flow control BMPs and facilities. 

 

 

Task 
DES CWD 
Manager 

DES 
Outreach 

Project 
Coordinator 

DES CWD 
Permit 

Manager 

DES 
CWD 
NRS 

Comm. 
Dev. 

PW Dev. 
Eng. 

Code update outreach A P P O I S 
Construction Management 
training A O P O O O 
Facility inspection training A O S P O O 
WWHM training A O S O I I 
CD web site O O O O A / P C 
Pre-application conference O O O O A / P P 
Small Projects BMP handout A S S O P O 
DEAB I O O O I P 
A = Accountable, P = Primary (doer), S = Supports, C = Consulted, I = Informed, O = Omitted 

 

 
 

Outputs 

Purpose 

Responsibilities Matrix 

 

Workshops and Presentations 
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Stormwater Faci l ity Inspection Training 
Public Works Construction Management has an ongoing stormwater facility inspection 
program. Training will be provided to new inspectors or when there is a change in 
procedures or manual requirements. Staff are also trained to be certified erosion and 
sedimentation control leads. 

Training on Demand 
Clean Water Division staff will provide training, code interpretation, BMP manual 
interpretation and informational materials to technical, professional and field workers as 
requested. 

Many active development community 
stakeholders receive educational and outreach 
messages about stormwater and erosion control 
and water quality topics as an integral aspect of 

the regulatory development review process, including individual residential building 
permits. 

For detailed information on the development review process, see Regulatory Program 
for Development, Redevelopment, and Construction Projects on page 73. 

Community Development Web Site 
The Clark County department of Community Development hosts a Web site devoted to 
compliance with erosion control measures at 
http://www.clark.wa.gov/development/building/erosion.html 

Pre-Application Conference 
All Type II and Type III development applications require the applicant to attend a pre-
application conference with county planners and engineers where, among other topics, 
stormwater and erosion control requirements and submittal requirements are reviewed. 

Clark County Stormwater Manual  
The Clark County Stormwater Manual, which guides applicants for development and 
new development through stormwater requirements and submittal requirements, 
contains educational messages about the importance of stormwater management. 
Training is provided on the 2015 Clark County Stormwater Manual for engineering 
professionals and project reviewers. Training materials are posted on the county 
webpage. Training will be performed for builders and contractors. 

Small  Project BMP Handouts for Permit Center 
Clark County provides BMP packet handouts for small projects that are required to 
have stormwater site plans, erosion controls and on-site stormwater management BMPs 

Education Delivered Through 
Development Review 

http://www.clark.wa.gov/development/building/erosion.html
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but don’t require an engineered design. The target audience is mainly applicants for 
single family residential building permits and other small building projects.  

The Development Engineering Advisory Board 
(DEAB) is a technical and policy review body 
reporting to the Board of Clark County 
Councilors. The DEAB also serves as a 

mechanism for coordinating with the development community and consulting engineers 
to distribute information and organize training. 

 
 

• Presentations 
• Employee training 
• Development community training 
• Small Project BMP Handout 
• Sustainable and affordable development reports 
• Educational messages in Clark County Stormwater Manual 2015 

EDUCATION FOR STUDENTS 

Students are the next generation to own property, 
own or manage businesses, or simply live, work, 

and recreate in Clark County. Education for students will focus on the following topics: 

• Raising awareness of the importance of clean water. 
• Introducing the idea of pollutants entering water through stormwater. 

 

 

Task 
DES Clean Water 

Manager 

DES Outreach 
Project 

Coordinator 

Agencies 
Providing 
Services 

Coordinate education programs A P C 
Track and measure deliverables A P S 
Create messages, programs and 
collateral A P P 
Distribute messages and collateral A P P 
A = Accountable, P = Primary (doer), S = Supports, C = Consulted, I = Informed, O = Omitted 
 

Development Engineering 
Advisory Board 

Outputs 

Purpose 

Responsibilities Matrix 
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In partnership with City of Vancouver, Clark 
County involves K – 12 grade students in water 
quality monitoring of sites near their schools. 
Teachers and students receive mentoring in 

water quality and macroinvertebrate monitoring, and conduct stream studies. Students 
share their findings with peers and the community at an annual Student Watershed 
Congress. 

Program activities and outreach will be conducted primarily by City of Vancouver staff. 
Clark County staff will negotiate the annual scope of work and track deliverables. 

County staff may participate in the Student Watershed Congress as facilitators or judges 
during student presentations. 

In 2014, Clark County partnered with the City of 
Vancouver to receive a GROSS grant that would 

expand student monitoring and educational outreach, “Connecting Schools and Families 
to Healthy Stormwater Actions.”  The grant provided the following additional activities 
for students in the Clark County school districts. All materials are available to teachers 
and students on the City’s web page: 
www.cityofvancouver.us/publicworks/page/watershed-monitoring-network-
investigations-and-resources. 

• Land-based stormwater impact monitoring investigations (tied to Washington K-
12 Learning Standards). The field investigations cover several key topics, such 
as soils, plants and water quality 

o Temperature, pH and Dissolved Oxygen 

o Nitrate and Phosphate 

o Turbidity and Stream Measurements 

• Hands-on toolkits to build stormwater projects on or near school sites (i.e. rain 
gardens, etc.)  

• Host “Watershed Family Science Festivals” throughout the school year (up to 
three activities were conducted) 

Environmental Services helped launch the 
statewide Washington Green Schools program. 

A non-profit organization now runs the program full time, with financial support from 
Clark County and other entities. http://www.wagreenschools.org/  
 

Student Water Quality 
Monitoring Program 

Student Outreach Program 

Washington Green Schools 

http://www.cityofvancouver.us/publicworks/page/watershed-congress
http://www.cityofvancouver.us/publicworks/page/watershed-congress
http://www.cityofvancouver.us/sites/default/files/fileattachments/public_works/page/18517/water_quality_tempph_do.pdf
http://www.cityofvancouver.us/sites/default/files/fileattachments/public_works/page/18517/water_quality_nitrate_and_phosphate.pdf
http://www.cityofvancouver.us/sites/default/files/fileattachments/public_works/page/18517/water_quality_turbidity_and_stream_measurement.pdf
http://www.wagreenschools.org/
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Schools complete assessments in five environmental categories, including water. More 
than 65 schools in Clark County currently participate in the program. A sustainability 
specialist serves as a resource for local participating Green Schools.  
 
The School Grounds Assessment covers stormwater management and use on school 
grounds, as well as natural landscaping techniques to reduce chemical use on 
schoolgrounds.  Outreach staff have created activity sheets related to stormwater to assist 
schools with completing the forms.  Activity sheets are available on the “What You Can 
Do for Clean Water” web page. 

 
 

• Student Watershed Monitoring Network and Watershed Congress 
• Washington Green Schools (school grounds and water activity sheets) 
• Connecting Schools and Families to Healthy Stormwater Actions outreach to 

students 

STEWARDSHIP OPPORTUNITIES 

Per the NPDES Permit S5.C.10.b, the county 
shall create stewardship opportunities and/or 

partner with existing organizations to encourage residents to participate in educational 
activities. The county has restructured hands-on activities to include the following: 

• Storm drain marking – kits are available to citizens, businesses, and 
community groups to mark drains on private property or local roads less than 
25 mph. 

• River-friendly car wash kit – This kit is available to businesses that host 
community charity car washes for local community groups. 

• Build bat boxes at stormwater facilities – A great project for neighborhoods or 
scouts, the county is encouraging the location of bat boxes in the urban to 
promote habitat.  Educational signage is then included at the site. 

• Other individual site projects – Other projects are available based on the site, 
such as informational kiosk construction.  Community projects build the kiosk 
and the county provides signage / poster / educational materials to post that tell 
about the site, the watershed and key messages. 

• Planting projects are available to citizens through local organizations such as 
the Vancouver Watershed Alliance, Clark PUD Stream Team and the Lower 
Columbia Estuary Partnership along riparian areas and critical habitat zones. 

 

Outputs 

Purpose 

https://www.clark.wa.gov/environmental-services/what-you-can-do-clean-water
http://www.clark.wa.gov/environment/stormwater/stenciling.html
http://www.clark.wa.gov/environment/stormwater/documents/CharitycarwashflyerFINAL9.18.14.pdf
http://clark.wa.gov/environment/stormwater/documents/volunteeroppsbatboxes5.5.14.pdf
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TIMELINE 

 

 

FOR MORE INFORMATION ON PROGRAMS TO PROVIDE 

EDUCATION AND OUTREACH ABOUT STORMWATER AND THE 

SWMP 

DEAN BOENING, CLEAN WATER DIVISION MANAGER, 397-2121, X4264,   
DEAN.BOENING@CLARK.WA.GOV  
 

 
 Educate the general public 
 Educate businesses 
 Educate homeowners, landscapers, and property 

managers 
 Educate the development and land use planning 

community 
 
 
 Continue to increase awareness and education for 

homeowners, landscapers and property managers 
 Continue to affect behavior through hands on 

activities, workshops, trainings and stewardship. 
 Measure the understanding and adoption of target 

behaviors for a target audience (fueling stations) 
 

 

Ongoing 

2016-2018 

mailto:Dean.Boening@clark.wa.gov
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Section 7 
Coordination 
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Clark County coordinates internally and with other local governments and agencies on a 
variety of environmental and planning topics. 

REGULATORY REQUIREMENTS SUMMARY 

The NPDES Permit requires the county to 
coordinate among its own departments and with 
neighboring jurisdictions to eliminate barriers to 
permit compliance and to encourage coordinated 

stormwater policies, programs and projects within a watershed. 

COUNTY POLICIES, RULES AND REGULATIONS 

The following policies and regulations promote permit implementation by county 
departments.  

Chapter 13.26A requires inspection and 
maintenance of all public and private stormwater 
facilities and stormwater disposal wells in 
accordance with the Clark County Stormwater 

Manual that provides source control BMPs for materials handling, landscape 
management, trash management and building exterior maintenance. This manual is 
equivalent to maintenance standards in Volume V and source control standards in 
Volume IV of the SMMWW. 

Clark County adopted its Environmentally 
Responsible Purchasing Policy in 2004. One 
element addresses purchase of landscaping and 

NPDES Permit S5.C.3 – 
Coordination 

Clark County Code Chapter 
13.26A – Water Quality  

Environmentally Responsible 
Purchasing Policy 
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vegetation maintenance products, including pesticides. The policy establishes a set of 
criteria, any of which will disqualify a pesticide from purchase. A waiver process 
requires further examination of the pesticide by the Environmentally Responsible 
Purchasing Team to determine if a more environmentally-friendly alternative exists. If 
no alternative is found, the pesticide can be purchased and used within specific limiting 
guidelines. The policy promotes a coordinated approach to the pesticide and fertilizer 
use reduction. 

Clark County has been a member of the ESA 
Regional Road Maintenance Forum since 2003. 
The group assisted the county in developing a 
Regional Road Maintenance Program that is 

designed to meet the requirements of the Endangered Species Act (ESA). In 2004, 
NOAA Fisheries approved Clark County’s Regional Road Maintenance Program and 
determined that it was compliant with the ESA. The program seeks to protect salmon 
and steelhead by relying on the extensive use of pre-approved BMPs for routine 
maintenance activities. The program promotes systematic adherence to pollution control 
standards for road operations. 

INTRA-GOVERNMENTAL COORDINATION 

Intra-governmental coordination helps ensure 
cooperation of all Clark County departments in 

meeting the terms of the NPDES Municipal Stormwater Permit and in protecting local 
water resources. 

Responsibility for negotiating interdepartmental 
and programmatic agreements lies with the 

Clean Water Division manager or a designee and with managers of coordinating 
programs and departments.  

Responsibilities for implementing the agreed-upon activities are shown in detail in 
responsibility matrices and program descriptions in the appropriate sections. 

The Clean Water Division coordinates the 
county’s NPDES Permit compliance efforts. 

Although the program coordinates with other departments, it is not responsible for all 
compliance actions. The Clean Water Division maintains memoranda of understanding 
or other agreement mechanisms with several county departments to support compliance. 
Agreements include services provided for payment by the CWD and description of 
permit requirements that must be met by departments.  

Regional Road Maintenance 
Program 

Purpose 

Responsibilities 

Agreements  
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Public Works Road and Parks Maintenance Divisions 
Public Works completed an intra-departmental agreement between the Clean Water 
Division and the Road and Parks Maintenance Division to implement requirements 
under permit requirements S5.C.9, Operations and Maintenance Program, including: 

• Standards and schedules for stormwater facility and catch basin maintenance. 
• Practices for operating streets, roads, and highways. 
• Spill response practices. 
• Private facility inspection and enforcement. 
• Water quality BMPs for maintaining public land. 
• Training. 
• Stormwater Pollution Prevention Plans (SWPPs) for heavy equipment yards. 
• Record keeping. 
• Reporting requirements for the NPDES Permit annual report. 

Public Works Development Engineering Division 
Public Works provides development review services for enforcing Clark County Code 
Chapter 40.386 Stormwater and Erosion Control and its predecessor, Chapter 40.385.  

Public Works provides the following services: 

• Review and approval of development project applications. 
• Administration of development project record keeping. 
• Training for staff whose primary job duties include permitting and plan review. 

Public Works Engineering and Construction Division 
Public Works provides services to implement permit requirements under S5.C.5, S5.C.6 
and S5.C.7.  

Public Works provides the following services: 

• Project management for stormwater capital improvements. 
• Design and construction management for stormwater capital improvements. 
• Capital planning assistance. 
• Development site inspection. 
• Program to inspect stormwater facilities during maintenance warranty. 
• Enforce stormwater, erosion control, and water quality codes. 
• Inspection program record keeping. 
• Regulated stormwater facility inspection and follow-up. 
• Training for staff whose primary job duties include design, construction site 

inspection, and enforcement. 
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Community Development 
Department of Environmental Services maintains an interdepartmental agreement with 
Community Development to implement requirements under permit requirement S5.C.5, 
including: 

• Accept development applications. 
• Review site plans for residential building projects that do not require 

engineered designs. 
• Review and inspect erosion controls, on-site stormwater controls at residential 

building sites, primarily single-family residential construction sites. 
• Enforce stormwater, erosion control, and water quality codes. 
• Maintain records of applications, reviews, inspections and enforcement actions. 
• Training for staff whose primary job duties include permitting and plan review. 

General Services 
The Clean Water Division established an interdepartmental agreement with General 
Services that includes operation and maintenance of stormwater facilities, use of source 
control BMPs, and technical assistance and training from Environmental Services.  

GIS Department and Application Services 
Department of Environmental Services maintains an agreement with the GIS 
Department for various services that support SWMP implementation, including 
administration of the county’s storm sewer infrastructure asset database, 
StormwaterClk, the stormwater asset Maintenance Management System, stormwater fee 
database administration, software support, GIS data used for capital planning and 
monitoring studies, developing Web applications and internet access to program 
information, and database development.  

The Clean Water Division also coordinates 
informally with other county programs and 
departments on various stormwater-related and 
environmental efforts. 

Public Health 
The Clean Water Division coordinates with Clark County Public Health on spill 
responses, illicit discharge investigations, and other environmental complaints. 

 
 

• Interdepartmental memoranda of understanding for services and permit 
requirements performed 

Other Intra-governmental 
Coordination 

Outputs 
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INTERGOVERNMENTAL COORDINATION 

Clark County informally coordinates with Phase 
II permittees and other local organizations to 

control pollutants between physically interconnected storm sewer systems, to attempt to 
provide consistent stormwater management for shared water bodies and to collaborate 
on permit implementation tools and TMDL implementation. 

 
 

Task DES Director 
DES CWD 
Manager 

DES NPDES 
Permit 

Manager 

DES 
Infrastructure 

Manager 

DES Legacy 
Lands 

Manager 
DES Project 
Coordinator 

VLWP Steering Committee rep. A P O S O P 
VLWP TAC representative A S O P O O 
Provide input to TMDL DIPs O A S P O O 
TMDL advisory committees rep. O A S P O O 
WRIA Planning coordination A S S S P O 

A = Accountable, P = Primary (doer), S = Supports, C = Consulted, I = Informed, O = Omitted 
 

The Clean Water Division has identified 
approximately 500 connection points between 
the county MS4 and other municipal entities 
such as cities and WSDOT right of way. Within 
the urban area, the Clean Water Division 

assesses the potential for intersystem pollutant discharges using IDDE procedures.  

Clark County has informal discussions with NPDES Phase II permittees regarding 
mapping and illicit discharge screening programs. Clark County will develop a more 
formal agreement during the permit term.  

Clark County participates with other local 
governments and agencies on several joint 
efforts, including: 

• Shared education and outreach programs with the city of Vancouver 
• A regional education program covering facility maintenance to stormwater 

facility owners within Vancouver, Battle Ground, Camas, Washougal, 
Ridgefield, and La Center 

• Operation of the regional street waste decant facility with WSDOT, 
Vancouver, Battle Ground, Camas, and Washougal 

Purpose  

Responsibilities Matrix 

Coordination to Clarify Roles 
and Responsibilities for 
Interconnected Systems 

General Intergovernmental 
Coordination 
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The Vancouver Lake Watershed Partnership 
(VLWP) was established through an 
intergovernmental agreement between the Port of 
Vancouver, the city of Vancouver, Clark County, 
and Vancouver-Clark Parks and Recreation. 

Other participants include the Fruit Valley Neighborhood Association, the Port of 
Ridgefield, Clark Public Utilities, Washington Department of Fish and Wildlife, 
Washington Department of Natural Resources, Washington Department of Ecology, the 
U.S. Army Corps of Engineers, the Lower Columbia River Estuary Partnership, and 
nine citizen members. 

The partnership was formed to consider the community vision and strategies to manage 
Vancouver Lake. 

Clark County will continue to act as the financial manager for the partnership. 

The Clean Water Division will continue to provide a representative to the Steering 
Committee and a representative to attend general Partnership meetings in support of 
ongoing work. The Clean Water Division manager and a Program Coordinator with 
public outreach expertise will share these responsibilities. Efforts in 2016 will focus 
primarily on public engagement and outreach activities. 

Images from the Vancouver Lake Watershed Partnership 2008 Annual Report 

Clark County coordinates with other local 
entities on TMDL implementation. Upon 

request, the NPDES Permit Manager will provide input to Ecology in development and 
update of Detailed Implementation Plans. The Stormwater Infrastructure Manager will 
continue to participate on the local advisory committees for the following existing or 
emerging TMDL water bodies: 

• Burnt Bridge Creek Watershed 

Coordination for Shared Water 
Bodies: Vancouver Lake 
Watershed Partnership 

TMDL Coordination 
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• East Fork Lewis River 
• Gibbons Creek 
• Salmon Creek 
• Lacamas Creek 

Clark County complies with TMDL requirements by implementing its Stormwater 
Management Program. 

The Legacy Lands Manager will coordinate with 
Ecology, the Lower Columbia Fish Recovery 
Board and local partners for WRIA plan 
development and implementation for WRIA 27 

and WRIA 28. Goals of the WRIA plan include improving stream habitat and low 
flows, which are compatible with stormwater program objectives and actions.  

 
 

• Various outputs from education and outreach programs (see section 6) 
• Vancouver Lake Watershed Partnership reports and publications 
• Notes and summaries from each TMDL’s Advisory Committee meetings 
• WRIA Plan  implementation input from Clark County 

 

FOR MORE INFORMATION ON WAYS THE COUNTY 

COORDINATES WITH OTHER JURISDICTIONS AND PERMITTEES 

DEAN BOENING, CLEAN WATER DIVISION MANAGER, 397-2121, X 4264  

DEAN.BOENING@CLARK.WA.GOV  
 

 

Water Resources Inventory 
Area (WRIA) Planning 

Outputs 

mailto:Dean.Boening@clark.wa.gov
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Chapter 3 
Assessment and Monitoring 

 
Assessment and Monitoring ........................................................................................... 124 
Monitoring ...................................................................................................................... 127 
Other Functions .............................................................................................................. 130 

 

 

 

 

County staff monitoring water quality at the Jones Creek stream gauge 
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Assessment and Monitoring  
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Stormwater Characterization Monitoring ...................................................................... 127 
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Illicit Discharge Monitoring ............................................................................................. 129 
Other Functions .............................................................................................................. 130 
Monitoring Resource Center .......................................................................................... 130 

 

Clark County is a regional leader in natural resource monitoring and assessment. The 
Assessment and Monitoring section implements a variety of projects to collect scientific 
data about stormwater, surface waters, stream corridor condition, and habitat to support 
and implement NPDES permit requirements. 

The core goal is to provide information leading to successful on-the-ground actions that 
improve natural resources in Clark County. The program utilizes sound science and data 
collection practices to inform the county’s policy and program management decisions, 
and provide information vital to the success of Clark County programs.   

REGULATORY REQUIREMENTS SUMMARY 

The NPDES Permit requires the county to 
develop and implement a monitoring program 

with two components: 1) characterize status and trends in stormwater runoff quantity 
and quality, and 2) evaluate the effectiveness stormwater management BMPs. 

The NPDES Permit allows flow control 
regulations for controlling runoff on 
development sites to be tailored to local 
circumstances through the use of basin plans. 
The alternate requirements must provide equal or 
similar protection of receiving waters and equal 

or similar levels of pollutant control as compared to Appendix 1 of the permit.  

NPDES Permit – S8 Monitoring  

NPDES Permit – S5.C.5 
Controlling Runoff from New 
Development, Redevelopment 
and Construction Sites 
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The permit also allows alternative flow control or treatment requirements to be tailored 
on a local basis through the adoption of basin plans.  

Clark County regulates stormwater runoff and 
erosion control on development, redevelopment, 
and construction sites in Chapter 40.386 
Stormwater and Erosion Control. The purpose of 
the code is to safeguard public health, safety, and 

welfare by protecting the quality of surface and ground waters for drinking water 
supply, recreation, fishing and other beneficial uses through the application of BMPs for 
stormwater management and erosion control. It was adopted to minimize the 
degradation of receiving waters from impacts attributable to stormwater runoff, thereby 
not precluding the preservation of future restoration of beneficial uses.  

At present, the code applies flow control regulations equally across all subwatersheds in 
the county with one exception. Most recently, the 2015 Clark County Stormwater 
Manual adopts an alternative standard for Mill Creek. The Mill Creek standard allows 
projects draining to Mill Creek below Dollars Corner to use pasture for predevelopment 
land cover for areas not forested in 2002 aerial photographs. This alternative recognizes 
watershed hydrology and stream hydraulics formed by over a century of agricultural 
land uses. 

TOOLS THAT SUPPORT PERMIT COMPLIANCE 

The Assessment and Monitoring section provides the tools and staffing to support 
completion of permit-required Watershed-Scale Stormwater Planning technical analysis 
and the permit’s S8 stormwater monitoring requirements. These are standard procedures 
for collecting environmental data, database systems for storing data, quality assurance 
and quality control procedures, and methods to analyze and present data results. 

The Clean Water Division maintains the 
Standard Procedures for Monitoring Activities 
for use in guiding field and laboratory work. It 
details the protocols and means used to generate 

data.  

The Water Quality Database (WQDB) is a 
centralized repository for the Clean Water 

Division’s water quality and benthic macroinvertebrate data. The WQDB is a SQL 
2000® database with Access® interfaces for data entry and retrieval. A batch uploading 
tool enables rapid entry of large datasets. 

Clark County Code Chapter 
40.386 – Stormwater and 
Erosion Control 

Standard Procedures for 
Monitoring Activities 

Water Quality Database 
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The Capital Planning Database is an integrated 
data management system for tracking 

information about stream problems and project opportunities from discovery through 
implementation. The tool is a SQL 2000® geodatabase with two interfaces: 1) an 
Access® interface for tracking data relating to stormwater capital projects and 2) an 
ArcMap® interface for photos and data relating to stream problems and project 
opportunities. 

Data from the county’s hydrologic and 
stormwater monitoring sites (storm flow, stream 

flow and rainfall gages) is stored in an Aquarius® database.  

Capital Planning Database 

Hydrology Databases 
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MONITORING 

STORMWATER CHARACTERIZATION MONITORING 

Stormwater monitoring includes projects that 
address an ongoing need for information about 

the quality of stormwater stemming from different land uses, the effectiveness of 
specific stormwater facilities in controlling flow and pollutants, and the ability of 
management activities to improve stormwater quality. 

Stormwater Characterization is a multi-year project evaluating stormwater quality from 
one commercial and one high-density suburban residential area under Permit 
requirement S8.B. The project focuses on characterizing runoff from typical land uses 
and describing long-term changes in pollutant loading and stormwater quality as the 
stormwater management program is implemented.  

Stormwater characterization monitoring utilizes 
sophisticated automatic sampling equipment and 

technology to collect data and samples from targeted locations. The county has made a 
significant investment in the installation of stormwater monitoring stations, including 
data recorders, sensors, telemetry equipment, and water/sediment samplers that are 
programmed to operate during targeted storm and runoff events.   

Multiple samples are collected for individual storms to create a composite of each storm 
that represents the average chemical composition of the entire storm. The samples are 
sent to an analytical lab to be tested for scores of pollutants. Continuous flow data is 
collected to calculate pollutant loads. Additional water and sediment samples are 
collected for characterization and toxicity testing during first-flush storm events. 

 

Purpose 

Methodology 
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• Annual stormwater data reports and pollutant loads for two sites 
• Enter stormwater data into the Ecology EIM database  

 

Crews install a weir at a treatment wetland BMP monitoring site 

BMP EFFECTIVENESS MONITORING 

Best Management Practice Effectiveness Monitoring is a project proposal under 
requirement S8.C. to continue  a permeable paver installation monitored under the 2007 
permit. As required by the permit, Clark County submitted a project proposal to 
Ecology in February 2014. The proposal was approved by Ecology in September 2014, 
with a detailed draft monitoring plan submitted for Ecology approval in January 2015. 
The project began implementation in late 2015 and will be completely underway in 
2016. 

The county is also required to pay into a collective fund managed by Ecology for 
effectiveness studies. By electing to perform two effectiveness studies on its own the 

Outputs  
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county’s annual payments to Ecology will be $43,308 and will begin in 2014 through 
the permit term.  

ILLICIT DISCHARGE MONITORING 

This activity is described in detail in Illicit Connections and Illicit Discharges Detection 
and Elimination (IDDE) on page 51. 
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OTHER FUNCTIONS 

Stream bed stability testing in the Mill Creek subwatershed, 2009 

 
MONITORING RESOURCE CENTER 

The Volunteer Monitoring Resource Center 
lends monitoring equipment to volunteers who 

wish to monitor water bodies in Clark County. The program loans sampling equipment 
and professional-grade field meters. Staff scientists provide limited overview of how to 
use the equipment for their project. 

Staff assemble, calibrate, and track equipment on 
loan to qualified borrowers. Citizens can visit the 

volunteer website for equipment checklists and resource information to support a 
successful project. The web page is: https://www.clark.wa.gov/environmental-
services/volunteer-monitoring-resources 

Many of the users for this service are related to school research or neighborhood 
information. 

 

Purpose 

Method 

https://www.clark.wa.gov/environmental-services/volunteer-monitoring-resources
https://www.clark.wa.gov/environmental-services/volunteer-monitoring-resources
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• Log of Monitoring Resource Center borrowers 
• Log of data requests 

 

 

• Equipment checkouts to individuals, agencies and groups 
 

FOR MORE INFORMATION ON SERVICES PROVIDED BY THE 

ASSESSMENT AND MONITORING SECTION 

ROD SWANSON, CLEAN WATER DIVISION NPDES PERMIT MANAGER, 397-2121, X4581 
ROD.SWANSON@CLARK.WA.GOV  

 
 
 

Outputs during Permit Term 

Outcomes during Permit Term 

mailto:Rod.Swanson@clark.wa.gov


 

            

Project Name Type1 Start 

Year
Status2 End 

Year

Cost Estimate WQ Benefit Hydro 

Benefit

Hydro 

Benefit #

Retrofit 

Incentive

Other Benefit Monitoring 

Planned

Lat Long Receiving Water 

Body 

Comments

Parkside Manor SWF 

Retrofit

3 2009 4 2013 $950K 25% 75% 0% 809.0              43% 1 12.000 None No 45.727247 -122.674051 Whipple Creek Retrofit to combine and improve three undersized 

facilities; partially funded by Ecology grant G1200577

Stones Throw SWF 

Repair

5 2011 4 2013 $170K 100% 0% 0% NA NA 0.500 None No 45.663706 -122.604186 Burnt Bridge Creek Facility repair >25K

Thomas Wetland East 

SWF

2 2009 4 2014 $2.2M 55% 45% 0% 2,686.0          26% 1 91.500 improve wetland habitat 

and recreation

No 45.661303 -122.618772 Burnt Bridge Creek Construction of new stormwater wetland; partially 

funded by Ecology grant G1200576

Drywell Retrofits 3 2011 3 2015 $723K 47% 53% 0% 868.0              NA 18.300 None No 45.679741 -122.516272 Groundwater Installation of treatment BMPs upstream of drywells; 

partially funded by Ecology grant G1200566

Harding Farms SWF 

Retrofit

3 2009 2 2016 $1.2M 17% 83% 0% 952.0              11% 1 50.750 improve wetland habitat No 45.712419 -122.630671 Salmon Creek Retrofit to provide stormwater treatment and wetland 

enhancement; partially funded by 2013 Legislative 

Proviso

Flume Creek Riparian 

Acquisition

6 2012 1 2015 $2.2M 41% 59% 0% NA NA 82.500 None No 45.792906 -122.736473 Flume Creek Purchase of priority riparian habitat; partially funded by 

Grant #12-1504 through the Salmon Recovery Funding 

Board administered by the state Recreation and 

Conservation Office.

Schmid Riparian 

Acquisition

6 2012 1 2015 $500K 100% 0% 0% NA NA 10.325 None No 45.585013 -122.339341 Washougal River Purchase of priority riparian habitat

Poch Riparian 

Acquisition

6 2012 5 - $130K 100% 0% 0% NA NA 2.680 None No 45.737449 -122.559108 Salmon Creek Purchase of priority riparian habitat (2014 project 

abandoned per Board of Clark County Commissioners)

Catch Basin Treatment 

Retrofits

3 2014 2 2018 $320K 100% 0% 0% NA NA NA None No tbd tbd tbd Install water quality treatment retrofits for catch basins 

in priority areas with no existing stormwater treatment

UIC Water Quality 

Retrofits

11 2015 1 2018 $250K 100% 0% 0% NA NA NA None No tbd tbd tbd Decommission existing UIC wells identified as high 

threat to groundwater

Trillium Park 

Subdivision SWF Repair

5 2015 2 2016 $85K 100% 0% 0% NA NA 2.375 None No 45.670968 -122.654877 Burnt Bridge Creek Facility repair >25K

Cold Creek Court SWF 

Repair

5 2015 5 $140K 100% 0% 0% NA NA 0.575 None No 45.671597 -122.620217 Cold Creek Facility repair >25K. Project shelved 2016 due to utility 

conflicts and design constraints.

Whipple Creek Place 

SWF Repair

5 2016 1 2017 $150K 100% 0% 0% NA NA 11.500 None No 45.731412 -122.677782 Whipple Creek Facility repair >25K

Pleasant Valley Park 'B' 

SWF Repair/ Retrofit

5 2016 1 2017 $170K 100% 0% 0% NA NA 15.875 None No 45.724768 -122.626537 Salmon Creek Facility repair >25K

Andy's Acres (A) SWF 

Repair

5 2016 1 2017 $55K 100% 0% 0% NA NA 0.725 None No 45.690239 -122.694724 Lakeshore Facility repair >25K

40 et 8 Chateau SWF 

Repair/Retrofit

5 2017 1 2018 $300K 100% 0% 0% NA NA 6.075 None No 45.678349 -122.643588 Salmon Creek Facility repair >25K

Huyette Riparian 

Acquisition

6 2015 6 2015 $30K 100% 0% 0% NA NA 3.010 None No 45.713031 -122.642938 Salmon Creek Purchase of riparian habitat. Land value $90K; $60K 

gifted to county, $30K purchased

Whipple Creek II SWF 

Repair

5 2013 4 2015 $30K 100% 0% 0% NA NA 13.750 None No 45.741523 -122.644710 Whipple Creek Facility repair >25K

Funding (%) 

Local|State|Federal

Appendix A. Stormwater Management Plan 2016 -- Capital Projects List

1Type Description

1 New flow control facility, including Low Impact Development (LID) Best Management Practices (BMPs)

2 New treatment facility (or treatment and flow control facility), including LID BMPs

3 Retrofit of existing treatment and/or flow control facility

4 Property acquisition for water quality and/or flow control benefits (not associated with future facility)

5 Maintenance with capital construction costs ≥ $25,000

6 Property acquisition for riparian habitat

7 Restoration of forest cover

8 Restoration of riparian buffer

9 Floodplain reconnection projects on water bodies that are not flow control exempt per Appendix 1

10 Capital projects related to the MS4 which implement an Ecology approved basin or watershed plan

11 Other actions to address stormwater runoff into or from the MS4 not otherwise required in S5.C

2Status                              

(as of December 31st of 

the reporting year)

Description

1 Planning

2 Design and permitting

3 Construction

4 Complete/Maintenance

5 Project cancelled

6 Property acquisition
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Attachment to Annual Report Question 13: Description 
of Public Involvement Mechanisms in Program 
Development 
 

Overview 

Clark County held scheduled and additional Clean Water Commission meetings to 

review stormwater management program activities and advise the Board of County 

Councilors on program development and implementation. The stormwater budget and 

policies such as code and manual adoption are approved through public involvement 

process including public hearings. Stakeholder advisory committee meetings and public 

hearings were held as part of the public involvement  process to adopt an equivalent 

stormwater code and manual. 

Stormwater Management Plan  

The Clark County Stormwater Management Plan is a detailed description of how the 

county meets the requirements of Permit Special Conditions S5 Stormwater Management 

Program and S8 Monitoring and Assessment. The 130-page plan includes a description of 

public involvement in development of the Stormwater Management Program.  

 

Clark County posts the Stormwater Management Plan on the Environmental Services 

Web page and invites public comments on the plan. 

Clean Water Commission 

The Clean Water Commission (CWC) is a nine-member advisory panel appointed by the 

Board of Clark County Councilors. It provides a forum for public participation in the 

stormwater management program and also informs the Board of County Councilors about 

stormwater topics and policy recommendations. The CWC was created in 1999 by 

ordinance and is required by Chapter 13.30A of Clark County Code. 

 

The CWC is staffed by the Clean Water Division, supporting meetings held at least every 

two months and an annual presentation to the County Councilors. Public input is solicited 

at each CWC meeting. The CWC also provides input to the County Councilors via letters, 

reports or public testimony at County Councilor meetings. 

Public Process for Program Actions 

Actions taken to implement the Stormwater Management Program often include public 

input. Examples include SEPA review for county capital projects and code amendments, 

Planning Commission hearings for adopting equivalent stormwater code and manuals, 

public hearings for equivalent code and manual adoption, and stormwater program 

budget approval by the County Councilors. As part of equivalent stormwater code and 

manual development, stakeholder committees for technical and general issues played a 

kleinerj
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key role in identifying and deciding issues in the draft manual submitted to Ecology in 

June 2014 and final manual and code adopted in November 2015. 

 
W:\PROJECT\011156, NPDES Reporting\2015 reporting\Annual Report\Attachments\Q13 Attachment.doc 



 

Question 16 Comment 
Annual Report question 16 should more appropriately read: Adopted and made effective the Ecology-

approved enforceable requirements, technical standards and manual to meet site and subdivision-scale 

requirements of S5.C.5.a. in accordance with the schedule set forth in S5.C.5.a.iii.  

The requirements of S5.C.a.iii. were met in compliance with the permit by adopting an equivalent code 

and manual on November 24, 2015 with an effective date of January 8, 2016. The effective date is based 

on the schedule established by the permit as determined by the allowed Ecology review period of 90 

days for the draft code and manual. The Ecology comment letter on the draft equivalent code and 

manual arrived at Clark County in April 2015, creating the January 8, 2016 “make effective” date. 

Reporting on compliance with the permit-based make effective date should be a 2016 reporting 

requirement.  



 

  

      
 

      

      

Department of Environmental Services, Clean Water Division 
1300 Franklin St., Vancouver, WA  98666-9810     (360) 397-2121    www.clark.wa.gov/stormwater 
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Analysis and Report 
January 2016 
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Executive Summary 
Clark County completed a review of Clark County Code for barriers to the use of 
Low Impact Development (LID) as the preferred approach to stormwater 
development. After the revised NPDES Phase I municipal stormwater permit 
(Permit) was issued in August 2013, Clark County developed a scope of work to 
review existing code and planning documents for barriers to making LID the 
preferred and commonly used approach for stormwater management. The 
review process including the creation of an internal stakeholder team 
(representing various departments) and contracting a consultant to review the 
relevant documents and complete a report. The process listed, reviewed and 
vetted several dozen potential barriers. The list of potential barriers was applied 
to three current projects in Clark County to confirm if they would truly be 
barriers to utilizing LID. Then the list was reviewed for immediate need and 
options to edit code language. The team narrowed the list to 17 items 
considered necessary to complete the code and manual update process. The 
resulting adopting ordinance (CC ordinance 2015-11-24) included 44 sections of 
changes to code language. The changes were adopted by unanimous 3-0 Board 
of County Councilors vote and became effective January 8, 2016. The list of 
remaining language changes to promote or require LID identified may be 
evaluated for adoption at some time through processes, such as the County’s 
Comprehensive Plan update, revision to transportation standards, or other 
updates to development codes as requested by county policy makers.  
 

 Background 
Clark County has a history of promoting LID techniques in 
development projects. Shortly after the adoption of the 2009 
Clark County Stormwater Manual, the Public Works Department 
updated the transportation and road standards to promote LID, 
in particular permeable pavement and bioretention in county 
right-of-way and private roads (see Chapter 40.350 CCC). A 
number of projects were completed using porous concrete 
sidewalks, pervious asphalt cul-de-sacs, bioretention cells along 
roadways and rain gardens in parks.  
 
Stormwater site plans for private development projects also 
included LID techniques. Local design engineers started utilizing 
techniques for bioretention and pervious surfaces for 
subdivisions, commercial buildings, multifamily projects, and 
single-family residential subdivision projects. By the time the 
adoption of the code updates in 2015, LID had become a 
preferred development approach for many projects.  

Clark County 

NPDES Phase I Municipal Stormwater Permit 
Low Impact Development Code Review – Analysis and Report 
27 January 2016 

Per the 2013-2018 
NPDES Permit – 

S.5.C.5.b.i states that 
Clark County is 

required to review 
existing code to 

remove barriers to 
utilizing LID as the 

preferred approach to 
development 

Source: LID location map (www.stormwaterpartners.com) 
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County code chapters (CCC) protecting critical habitat are a significant element 
of preserving native vegetation during urbanization and rural residence 
development. Along with critical areas code, county-planned unit development 
standards work to preserve open spaces and native vegetation by allowing 
smaller individual lot sized while setting aside large parts of a development site 
in protected tracts. 
 
Introduction 
Under the 2013-2018 National Pollution Discharge Elimination System (NPDES) 
permit from the Washington Department of Ecology, Clark County is required to 
complete a review and analysis of existing code (S.5.C.5.b.i): 
  

”No later than June 30, 2015, or by an alternative date if established in 
accordance with S5.C.5.a.iii. (this resulted in a January 8, 2016 deadline), 
Permittees shall review, revise, and make effective their local development-
related codes, rules, standards, or other enforceable documents to 
incorporate and require Low Impact Development (LID) Principles and LID 
Best Management Practices (BMPs). The intent of the revisions shall be to 
make LID the preferred and commonly-used approach to site development. 
The revisions shall be designed to minimize impervious surfaces, native 
vegetation loss, and stormwater runoff in all types of development 
situations. Permittees shall conduct a similar review and revision process, 
and consider the range of issues, outlined in the following document: 
Integrating LID into Local Codes: A Guidebook for Local Governments (Puget 
Sound Partnership, 2012).” 
 
S.5.C.5.b.ii: 
“Each Permittee shall submit a summary of the results of the review and 
revision process in S5.C.5.b.i. with the Annual Report due on March 31, 
2016. This summary shall include, at a minimum, a list of the 
participants (job title, brief job description, department represented), 
the codes, rules, standards, and other enforceable documents reviewed, 
and the revisions made to those documents which incorporate and 
require LID Principles and LID BMPs. The summary shall include existing 
requirements for LID Principles and LID BMPs in development-related 
codes. The summary of revisions shall be organized as follows: (1) 
Measures to minimize impervious surfaces. (2) Measures to minimize 
loss of native vegetation. (3) Other measures to minimize stormwater 
runoff.” 

 
Schedule 
Clark County started the LID barrier analysis process early in the permit 
cycle: 
June 2013 – contracted with Otak, to review code and planning documents 
September 2013 – consultant completed review of code and developed 
preliminary recommendations. 

http://www.ecy.wa.gov/programs/wq/stormwater/municipal/phaseIpermit/phipermit.html
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November 2013 – consultant completed review of code as applied to three 
example projects in Clark County 
December 2013 – county staff reviewed consultant recommendations and 
prioritized potential updates. 
June 2014 – draft stormwater a code and manual language submitted to 
Department of Ecology (Review Draft) to meet permit requirement S5.C.5.a. 
April 2015- Ecology provides written comments on draft stormwater code 
and manual submitted in June 2014. 
July 2015 – draft code language updates written and submitted for SEPA 
and Department of Commerce review. 
November 2015 – final LID code revision language created in adopting 
ordinance and approved on November 24, 2015. 
 
Clark County started the LID review early in relation to the permit issued in 
August 2013, the resulting documents are not in the same format as the Ecology 
template as issued in the Integrating LID into Local Codes: A Guidebook for Local 
Governments (2012) but are similar.  Review information is collected and 
summarized in this report. Addition data and content is in the attached 
appendices. 
 
Participants included in review team 
Listed below are individuals who participated in the review, analysis and 
selection of code updates for LID barriers. Otak, Inc. and BergerABAM 
staff are listed as the primary reviewers of documents: 

 

Name Job Title Job Description Department / Company 
Tim Kraft  Principal Engineer Otak 
Theo Malone  Water and Natural 

Resources 
Engineer Otak 

Read Stapleton  Senior Planner Plan reviewer Berger ABAM 
Nicole McDermott  Associate Planner Plan reviewer Berger ABAM 
Ron Wierenga Clean Water 

Manager (former) 
Oversight of Clean 
Water program 

CC Environmental 
Services 

Rod Swanson NPDES Manager Oversight of NPDES 
compliance 

CC Environmental 
Services 

Jane Tesner Kleiner Program 
Coordinator 

Project manager for 
code and manual 
update 

CC Environmental 
Services 

Tom Grange Construction and 
Engineering 
Manager 

Oversight of public 
work capital projects 

CC Public Works 

Ali Safayi Development 
Review Engineer 

Oversight of 
development project 
applications 

CC Public Works 

Steve Schulte Transportation 
Division Manager 

Oversight of county 
transportation proj. 

CC Public Works 

Table 1.  Review participants (CC=Clark County) 
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Name Job Title Job Description Department / Company 
Jan Bazala Planner Plan review and 

coordination 
CC Community 
Development  

Susan Ellinger Land Use Review 
Manager 

Coordinates land use 
review 

CC Community 
Development 

Bryan Mattson Development 
Permit Review 

Works with 
customers to review 
permits 

CC Community 
Development 

Jim Muir Building Official Oversees building 
development 

CC Community 
Development 

Gordy Euler Deputy Director of 
Community 
Planning 

Oversees code 
development and 
county planning 
projects 

CC Community Planning 

 
Project team make-up is comprehensive.    
Table 1 (above) identifies the key reviewers of Clark County’s LID Barrier Review 
analysis process starting in 2013. The team was selected primarily due to their 
knowledge of codes and how those codes are applied to development projects.  
Additional review of proposed updates to the county code were reviewed and 
discussed as part of the larger code and stormwater manual update project 
(2013-2015).  
 
Other County staff were included throughout the process including Public 
Works maintenance/inspection staff, and the Prosecuting Attorney’s office. 
Additional reviewers of the code and manual update included a citizen Technical 
Advisory Committee (11 local stormwater engineers, geotechnical experts, 
erosion experts, and Phase II municipalities) and a Stakeholder Advisory 
Committee (22 local stakeholders including contractors, builders, property 
managers, school district representatives, fire marshal, environmental 
designers, neighborhood leaders, and non-profits). The code updates were also 
discussed with the Clean Water Commission (county-appointed volunteers), 
Development & Engineering Advisory Board (county-appointed volunteers), the 
Planning Commission and the Clark County Board of County Councilors. 

List or description of documents reviewed 
Listed below are documents that were reviewed for LID Barriers by the 
consultant team. Clark County Code (CCC) documents found on 
www.codepublishing.com/WA/ClarkCounty/ (full report Appendix A). 
 
Chapter 14.06 - Clark County Residential Code 
Chapter 14.07 - Grading, Excavation, Fill, and Stockpile 
 

Title 40 - Unified Development Code 
INTRODUCTION AND ADMINISTRATION 
Chapter 40.100 - General Provisions 
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LAND USE DISTRICTS 
Chapter 40.200 - General Provisions 
Chapter 40.210 - Resource and Rural Districts 
Chapter 40.220 - Urban Residential Districts 
Chapter 40.230 - Commercial, Business, Mixed Use and Industrial Districts 
Chapter 40.250 - Overlay Districts 
Chapter 40.260 - Special Uses and Standards 
 

DESIGN STANDARDS 
Chapter 40.320 - Landscaping and Screening 
Chapter 40.340 - Parking and Loading 
Chapter 40.350 - Transportation and Circulation 
 

CRITICAL AREAS AND SHORELINES 
Chapter 40.460 - Shoreline Master Program 
 

PROCEDURES 
Chapter 40.510 - Type I, II, III and IV Processes 
Chapter 40.520 
 

DEVELOPMENT IMPACT FEES 
Chapter 40.620 
Title 40 Appendix A 
Title 40 Appendix F 
 

Comprehensive Growth Management Plan: 
Chapter 3 – Rural and Natural Resource Element 
Chapter 4 – Environmental Element 
Chapter 6 – Capital Facilities 
Chapter 11 – Community Design 
 
Early in the process it was determined that staff would provide major updates 
to CCC 13.26A (Water Quality) and CCC 40.385 (Stormwater and Erosion 
Control) would be completely rewritten to CCC 40.386. Clark County’s 
Stormwater Manual 2009, Pollution Control Manual 2009 and Maintenance and 
Operations Manual 2009 would also be rewritten per permit regulations. 
 
Other sections of Clark County Municipal Code were also reviewed for 
consistency of language, including correct reference numbers and nomenclature 
(i.e. updated definitions per Department of Ecology). 
 
Review Parameters 
The County’s NPDES Phase 1 Municipal permit requires the review to 
characterize barriers in the following areas: 

• Measures to minimize impervious surfaces 
• Measures to minimize loss of native vegetation 
• Other measures to minimize stormwater runoff 

For the purpose of the county’s review, the above areas were grouped into the 
following classifications, intended to aid in the review process by categorizing 
LID barrier type: 
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•  IMP - Imposes/Encourages Impervious Surface: provisions that impose 

or encourage impervious surface area. These provisions could include 
parking and loading requirements, maximum floor-area-ratios (FARs) 
that promote horizontal development, minimum road widths, curb and 
gutter requirements, etc. 

•  DES - Incompatible Design Standard: design standards that are 
incompatible with LID, such as prescribing landscaping materials that 
would require additional irrigation and/or be unsuitable adjacent to 
pervious pavement. 

•  PRO - Procedural Obstacle: submittal, review, and approval procedures 
that complicate or are incompatible with the approaches for designing 
and building LID features. These may include code provisions such as 
the planned unit development and variance procedures that govern 
how and when modifications from base zoning and development 
standards are permitted. 

•  VEG - Encourages Removal or Discourages Restoration of Native 
Vegetation: provisions that limit the retention or restoration of native 
vegetation, such as requiring “maintained” landscaped areas. 

 
The code was also reviewed in respect to the type of LID Best Management 
Practice (BMP) that could be impacted.  The following table is the summary of 
LID codes used in the matrix: 
 
Table 2.  Best Management Practice Type: 

BIOR - Bioretention Facility PERF - Perforate Stub-out Connections 
BIOF - Biofiltration Facility RAIN - Rain Garden 
DISC - Downspout Disconnect RSS - Reverse Slope Sidewalks 
FDISP - Full Dispersion RWH - Rainwater Harvesting 
FDN - Minimal Excavation 
Foundations 

SDISP - Sheet Flow Dispersion 

FIL - Media Filter STRP - Filter Strip 
PP - Permeable Pavement TRP - Tree Retention and Planting 

 VRF - Vegetative Roofs 
 
The resulting review matrix can be found in Appendix A. The matrix shows the 
result of the internal stakeholder review process that included a thorough 
vetting of priority/need to update at this time, adjustment of language to be 
proposed and timing of changes. 

 
Conclusion 
Clark County has completed its review and update of county codes and 
stormwater manual, including for barriers to making LID the preferred 
stormwater management tool. Through the review process, Clark County 
identified a number of areas in code that could be updated. 
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No.
Ordinance 
Section No. Code Section Code Title Proposed change

1 6.110A Fees
2 1 6.110A.020 Development engineering fees Update reference to code 40.386
3 2 6.110A.030 Development inspection fees Update reference to code 40.386
4 3 6.110A.035 NPDES Erosion control inspect. Fees Update reference to code 40.386
5 4-11 13.26A Water Quality Eliminate text for clarity, move info to manual
6 14.06 Clark County Residential
7 12 14.06.020 Update reference to International Residential code, 2015 version.
8 13 14.06.904.5 Roof assemblies - materials - Add reference to IgCC for green roofs
9 14.07 Grading, excavation, fill and stockpile

10 14 14.07.030 Definitions Update definition of "Land-disturbing activity" to match Ecology def.
11 15 14.07.040(6) Stormwater Updating reference to updated code 40.386 and new requirements
12 16 14.07.050(2) Submittal requirements Add stormwater site plan is required per 40.386
13 17 14.07.070(2) Inspections Add language regarding stormwater grading inspections
14 40.100 Introductions and administration
15 18 40.100.070 Definitions Add 40.386 to the list of sections with definitions
16 18 Add definition for "Bioretention Facility"
17 18 Update "Board" definition from "Commissioners" to "Councilors"
18 18 Add definition for "Hard Surface" to match Ecology definition
19 18 Update definition of "Land-disturbing activity" to match Ecology def.
20 18 Update definition of "Landscaping"
21 18 Add definition for "MS4"
22 18 Add definition for "Paved Surface" to match Ecology definition
23 18 Add definition for "Permeable Pavement" to match Ecology definition
24 18 Update the definition for "Stormwater Facility" to match Ecology def.

   
       

 
         

      
             

   
         

  
          

      
            

  
      

 
       

   
        
        

       
  

 
           

     
     
    

 
         

  

 
         

  

 
         

  
          

          
       

        
   

         
         

   
          

          
          

      
  

       

   

         
         

  
           

      

          
         

   
    
     
     
       

  
       

   
         

  
         

  
     

        
        
        

   
       
       
         

Clark County chose to address a number of changes during the 2015 
adoption process including:  

• Edit CCC 13.26A Water Quality (addresses pollution in stormwater) 
• Rewrite CCC 40.386 Stormwater and Erosion Control (address 

stormwater management for development projects) 
• Rewrite the Clark County Stormwater Manual 2015 to be equivalent to 

the NPDES permit Appendix 1 and the Stormwater Manual for Western 
Washington 

• Update various sections in Clark County Code, primarily Title 40 to 
clarify language that allows the use of LID, updates definitions and 
creates consistent language throughout code 

 
Code revisions can be viewed in the Adopting Ordinance (CCC Ordinance 
2015-11-24) in Appendix B. Table 3 below shows a summary of the code 
changes. Note that additional changes were made to update cross-
referencing and nomenclature, as reflected in Table 3. 

 
The review matrix in Appendix A also includes potentials changes that 
may be considered in the future. Changes to the comprehensive plan 
may be considered at such time the specific sections are reviewed.  The 
current plan calls for on-site stormwater infiltration and vegetation 
preservation (Goal 4.6). 

 

Table 3.  Summary of Clark County code changes 
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25 40.200 Land Use District 
26 19 40.200.090.E.2 Sustainable Community Pilot Program Update reference to code 40.386
27 40.210 Rural Districts
28 20 40.210.050.B (table 3) Setbacks, Building Heights, …… Update reference to code 40.386
31 40.230 Commercial, Business, Mixed use and Industrial Districts
32 21 40.230.010.D. 4 Development standards - landscaping Update to include LID in the requirements for landscape requirement

33 22
40.230.050.C.4.e University District - landscaping

Add language to reflect "preserving native vegetation" to match 
Ecology BMP T5.40

34 23 40.230.085.D.3.d(2) Update to clarify parking screen feature to allow LID features 
35 23 40.230.085.D.3.d(6) Eliminate the word "treatment" in stormwater facilities
36 23 40.230.085.E.5.b(7) Add to clarify the need for outdoor storage to contain and treat runoff
29 40.240 Columbia Gorge Scenic….
30 24 40.240.050.A.4.h Applications and procedures Update reference to code 40.386
37 40.250 Overlay Districts
38 25 40.250.022.D.6 Surface Mining Overlay District Update reference to code 40.386
39 40.260 Agricultural Stands and Markets
40 26 40.260.025.C.1.c General requirements for Road side Update reference to code 40.386
41 26 40.260.025.D.1.c General requirements for Ag markets Update reference to code 40.386
42 27 40.260.055.C.4 Coffee and food stands Update reference to code 40.386
43 40.320 Landscaping and Screening

44 28
40.320.010.B.1(a)  Intent

Clarify intent to allow all types of landscaping to allow for 
appropriate types of plants in LID

45 28 40.320.010.B.1(b) Intent Update to allow for LID plantings
46 28 40.320.010.B.1(c Intent Update to allow permeable paving

47 28
40.320.010.B.2(b) Low screen

Update to include language to allow bioretention plantings and 
encourage LID swales

48 28
40.320.010.B.3(b) High screen

Update to include language to allow bioretention plantings and 
encourage LID swales

49 28
40.320.010.B.4(b) High wall

Add language allowing bioretention and to  minimize wall 
obstructing infiltration areas

50 28 40.320.010.B.6(b) Partially sight-obscurring wall Update to minimize conflict with LID and infiltration features
51 28 40.320.010.C.5 Landscaping for stormwater Clarify that stormwater landscape needs to comply with 40.386.
52 28 40.320.010.E.3 Parking islands Update to add bioretention as an option
53 29 40.320.020.C.3 Public rights-of-way locations Clarify the preferred use of permeable pavement
54 40.340 Parking and loading standards

55 30
40.340.010.A.8 Surfacing

Update to allow use of permeable surfacing where applicable, 
compatible with the overall stormwater management plan for the 
site.

56 30 40.340.010.A.9 Stormwater Update reference to 40.386
57 30 40.340.010.A.10.a Wheel stops and curbs Update to include curb cuts to LID features
58 30 40.340.010.A.10.b Curb stops Update use of LID vegetation in front of curb stops
59 30 40.340.010.A.10.c Perimeter curb Update to allow breaks in the curb for LID features
60 31 40.340.020.A.3.a Access and circulation Update to allow permeable paving
61 40.350 Transportation and Circulation
62 32 40.350.030.C.1.b(6) Street and Road Standards Update reference to code 40.386

63 33
40.360 Solid Waste and Recycling

40.360.030.B.3 - Add section to Design Standards to reference 
compliance with 40.386 to minimize source pollution for exterior 
solid waste cont.

64 34 40.385 Storwmater and Erosion Control Repeals this Chapter in its entirety (replace with 40.386)

65 35
40.386 (former 40.385) Stormwater and Erosion Control

Adopt new chapter that reflects all requirements to the Stormwater 
and Erosion Control language, including reference to the Clark 
County Stormwater Manual 2015.

66 40.430 Geologic Hazard Areas - Administration
67 36 40.430.030.C.5.c(9) Submittal requirements Update reference to code 40.386
68 36 40.430.030.C.5.c(10) Submittal requirements Update reference to code 40.386
69 37 40.430.020.B Standards - Erosion Requirements Update reference to code 40.386
70 40.450 Wetland Protection
71 38,39 40.450.040.C.1a&b, 4 Update all references to 40.385 to 40.386
72 38 40.450.040.B.2 Add reference to 40.386
73 40 40.500 Overview of Procedures Update language to accommodate permit vesting requirements (ROD)

74 40.510 Application submittal requirements
75 41 Table 40.510.050-1 (13) Submittal requirements Clarify and update reference to code 40.386

  
     

        
        
        

   
       
       
         

 

         

Table 3.  Summary of Clark County code changes (continued) 
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76 40.520 Site Plan Review
77 42 40.520.040.E.5.i Approval criteria Update reference to code 40.386
78 43 40.520.040.F.1.c (1) Final Site Plan Review Update reference to code 40.386
79 43 40.520.040.F.1.c (4) Final Site Plan Review Update reference to code 40.386
80 43 40.520.040.F.1.c (5) Final Site Plan Review Update reference to code 40.386
81 40.570 SEPA and County Decisions
82 44 40.570.080.C.3.a(1) SEPA Policies - Earth Update reference to code 40.386
83 44 40.570.080.C.3.c(1) SEPA Policies - Water Update reference to code 40.386
84 44 40.570.080.C.3.d(1) SEPA Policies - Plants and animals Update reference to code 40.386

 End of report 
 

Table 3.  Summary of Clark County code changes (continued) 
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NO Priority Findings LID 
Barrier 
Class 

BMP Type 
Excluded 

Selected Code 

  14.06 Clark County Residential Code 
1 Implement 

Change 
CONFIRMED 

14.06.904.5 Roof assemblies – Materials 
Findings: 
A vegetated roof is not specifically called out as an element of possible rooftop 
material and may be considered as combustible and be prohibited with current 
language. 
Recommendations: 
Add explicit language allowing vegetative roof as per ANSI/SPRI VF-1 
(confirm with Jim Muir) (External Fire Design Standard for Vegetative 
Roofs) code. 

IMP, DES VRF 14.06.904.5(1) Roof assemblies – Materials 
Section R904 (Roof Assemblies—Materials) of the IRC shall be amended by the addition of 
the following new section: 
904.5 Special Conditions. In those areas designated as Wildland Urban Interface/Intermix 
by Clark County Code 15.13.030: 
(1) Roofing materials for new construction or replacement of existing roofs shall be limited 
to those types which are noncombustible or have a Class C or greater rating as defined in 
IBC Section 1505. 
(2) Roofs with slopes of less than 3:12 shall have a noncombustible covering. 

Chapter 40.100.070 Definitions 
2 Implement 

Change 
CONFIRMED 

Bioretention Facility (Add Definition) 
Findings: 
The CCC does not currently include a definition of Bioretention Facilities. 
Recommendations: 
Due to the proposed addition of references to bioretention facilities throughout 
the CCC, we recommend adding a definition of Bioretention Facility. Ensure 
this definition is consistent with the new Stormwater Manual.  

PRO N/A Bioretention facility: “Bioretention facility” Bioretention areas are shallow landscaped 
depressions, with a designed soil mix and plants adapted to the local climate and soil 
moisture conditions, that receive stormwater from a contributing area [Verified this is per 
DOE] 
Refer to the Stormwater Management Manual for Western Washington (SWMMWW) (2012), 
Chapter 7 of Volume V for Bioretention BMP types and design specifications. (NPDES 
Phase I Municipal Stormwater Permit, Appendix 1 – Minimum Technical Requirements for 
New Development and Redevelopment). 

3 Implement 
Change 
CONFIRMED 

Landscaping (Amend Definition) 
Findings: 
The landscaping definition currently in the CCC does not specify that concrete 
or stonework must be permeable in order to be considered “landscaping.” The 
current definition could encourage impervious surfaces by allowing the 
definition of landscaping to include materials that do not allow for stormwater 
infiltration. 
 
Recommendations: 
In order to discourage additional impervious surfaces, we recommend changing 
this definition to add language requiring that any material other than plant 
material must allow water infiltration in order to be considered landscaping. 

DES, IMP PP Landscaping: “Landscaping” means not only trees, grass, bushes, shrubs, flowers and 
garden areas, but also the arrangement of fountains, patios, decks, street furniture, and 
ornamental concrete or stonework areas and artificial turf or carpeting, if those areas are 
permeable and allow stormwater infiltration. but excluding Artificial plants, shrubs, bushes, 
flowers, and materials in movable containers are not considered landscaping. 

4 Implement 
Change 
CONFIRMED 

Permeable Pavement (Add Definition) 
Findings: 
The CCC does not currently include a definition of permeable Pavement. 
Recommendations: 
We recommend adding the following definition for permeable surface to CCC. 
Ensure this definition is consistent with the new Stormwater Manual. 

DES, IMP PP Permeable pavement: “Permeable pavement” means pervious concrete, porous asphalt, 
permeable pavers or other forms of pervious or porous paving material intended to allow 
passage of water through the pavement section. It often includes an aggregate base that 
provides structural support and acts as a stormwater reservoir. [Verified this is per DOE] 
 

5 Implement 
Change 
Already in 
Code 
40.100.070 

Low Impact Development (LID) (Add Definition) 
Findings: 
The CCC does not currently contain a definition for LID. 
Recommendations: 
Due to the proposed addition of LID references throughout the CCC, a 
definition for LID is recommended. The recommended definition is from 
Puget Sound Partnership, 2012, Integrating LID into Local Codes: A Guidebook for 
Local Governments prepared by AHBL for the Puget Sound Partnership, July 
2012.  

PRO N/A Low Impact Development (LID):  “Low impact development” means a stormwater and 
land use management strategy that strives to mimic pre-disturbance hydrologic processes of 
infiltration, filtration, storage, evaporation, and transpiration by emphasizing conservation, 
use of on-site natural features, site planning, and distributed stormwater management 
practices that are integrated into a project design.   
“Low impact development” means a stormwater management and land development 
strategy applied at the parcel and subdivision scale that emphasizes conservation and use of 
on-site natural features integrated into engineered, small-scale hydrologic controls to more 
closely mimic predevelopment hydrologic functions. 

NOTE: It may make sense to simplify this process, as many recommendations are not actual barriers but including 
language to encourage or clarify use.  Add language at the start of each section (applicability) that provides the 
recommended context for LID use. 

kleinerj
Typewritten Text
APPENDIX A
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NO Priority Findings LID 
Barrier 
Class 

BMP Type 
Excluded 

Selected Code 

6 Implement 
Change 
CONFIRMED 

Pavement or Paved (Add Definition) 
Findings: 
The CCC does not currently contain a definition for pavement or paved 
surface. 
Recommendations: 
In order to eliminate any confusion about the ability to provide permeable 
paving, we recommend adding a definition of paved surface that clearly allows 
permeable paving. This definition is partially taken from Portland’s 
development code.  

PRO N/A Pavement or paved surface: “Pavement” or “paved surface” means an uncovered, hard-
surfaced area or an area covered with a perforated hard surface (such as "Grasscrete") that 
is able to withstand vehicular traffic or other heavy impact uses. Paved areas include both 
permeable and impervious hard surfaces. Graveled areas are not paved areas. 

7 Future 
Consideration 
CONFIRMED 

Transportation Demand Management (Add Definition) 
Findings: 
The CCC does not currently contain a definition for transportation demand 
management. 
Recommendations: 
We recommend adding a definition of Transportation Demand Management 
(TDM) to provide additional information related to our recommended changes 
to CCC 40.340.010.B(7) to allow reductions in minimum parking if evidence is 
provided that adequate parking will be provided. TDM is one consideration that 
has been added to CCC 40.340.010.B(7), but it is not currently defined in the 
code. 

PRO N/A Transportation demand management (TDM): “Transportation demand management”, or 
TDM, means strategies that increase overall system efficiency by encouraging a shift from 
single-occupant vehicle (SOV) trip to non-SOV modes, or shifting auto trips out of peak 
periods. 

  40.200 Land Use Districts – General Provisions 
8 Future 

Consideration 
CONFIRMED 

40.200.070.A(4) Exceptions to Setback Requirements – Projections into 
Required Setbacks 
Findings: 
The allowance of garden sheds, gazebos and play houses does not currently 
require the protection of native vegetation. 
Recommendations: 
Suggest adding language here to protect areas of native vegetation.   
 
 

VEG TRP 40.200.070.A(4) Exceptions to Setback Requirements – Projections into Required 
Setbacks 
4. Garden Sheds, Gazebos and Play Houses. One (1) garden shed, or one (1) gazebo or one 
(1) play house meeting all of the following requirements may be located in either the side or 
rear setback of single-family residential districts (R1-5, R1-6, R1-7.5, R1-10 and R1-20): 

a.   The structure contains no more than two hundred (200) square feet of floor area, 
with overhangs that do not exceed sixteen (16) inches; 

b.   The structure is set back from property lines a minimum of two (2) feet; 
c.   The floor elevation is eighteen (18) inches or less in height; 
d.   The structure is less than twelve (12) feet in height; 
e.   Roof drainage is contained on site; and 
f.   No utilities are connected to the structure; 
g.   If the structure is located within a utility easement, the property owner must obtain 

a waiver letter from all applicable utilities; and 
h.   Native vegetation on the site will not be removed. 

9 Future 
Consideration 
CONFIRMED 

40.200.070.B(1) Exceptions to Setback Requirements – Exceptions to 
Front Setback Requirements 
Findings: 
Setback reductions do not currently require the protection of native vegetation.  
Recommendations: 
Suggest adding language here to protect areas of native vegetation.  

VEG TRP 40.200.070.B(1) Exceptions to Setback Requirements – Exceptions to Front Setback 
Requirements 
1. If there are dwellings on both abutting lots with front setbacks less than the required 
depth for the district, the front setback for the lot need not exceed the average front 
setback of the abutting dwellings, as long as the setback reduction does not impact 
significant??? areas of native vegetation. 
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10 Future 
Consideration 
CONFIRMED 

40.200.070.B(2) Exceptions to Setback Requirements – Exceptions to 
Front Setback Requirements 
Findings:  
Setback reductions do not currently require the protection of native vegetation. 
Recommendations: 
Suggest adding language here to protect areas of native vegetation.   

VEG TRP 40.200.070.B(2) Exceptions to Setback Requirements – Exceptions to Front Setback 
Requirements 
2. If there is a dwelling on one (1) abutting lot with a front setback less than the required 
depth for the district, the front setback need not exceed a depth of halfway between the 
depth of the front setback on the abutting lot and the required front setback depth, as long 
as the setback reduction does not impact significant??? areas of native vegetation. 

  40.210 Resource and Rural Districts 
11 Future 

Consideration 
CONFIRMED 

40.210.020.D(3) Rural Districts (R-20, R-10, R-5) - Rural Cluster 
Development 
Findings: 
Cluster lot development standards do not currently include protection of native 
vegetation as siting criteria. 
Recommendations: 
Suggest adding native vegetation to the siting criteria for building areas within 
cluster subdivisions.  
 
Need to consider how we characterize the area of vegetation and if “significant” 
is an appropriate adjective for what areas of vegetation are worth and necessary 
to protect.  

VEG TRP 40.210.020.D(3) Rural Districts (R-20, R-10, R-5) - Rural Cluster Development 
3. Development Standards. 

a.   Maximum Density. Cluster developments are allowed a maximum density 
equivalent to that which would be permitted by applying the otherwise 
applicable minimum lot size requirements of this section. The density shall be 
based on one hundred ten percent (110%) of the gross area of the site. 

b.   Cluster Lots. 
(1)  Cluster lots shall be sited to minimize conflicts between housing and 

adjacent agricultural or forest zoned property. 
(2)  Cluster lots and building envelopes may not include critical areas or 

significant stands of native vegetation unless no other alternative exists. If 
no alternative is available, encroachment into these areas shall be limited to 
the least amount possible consistent with applicable critical areas 
ordinances. 

  40.220 Urban Residential Districts 
12 Future 

Consideration 
CONFIRMED 

40.220.010.C(5) Single-Family Residential Districts (R1-20, R1-10, R1-7.5, 
R1-6, R1-5) - Development Standards 
Findings: 
The CCC currently does not specify that stormwater facilities must include LID 
BMPs in order to use those areas toward a density transfer. 
Recommendations: 
Suggest removing reference to “regional” stormwater facilities and allowing 
LID stormwater facilities to be deducted from the area necessary to calculate 
minimum density.  

PRO TRP 40.220.010.C(5) Single-Family Residential Districts (R1-20, R1-10, R1-7.5, R1-6, R1-5) 
- Development Standards 

5. Density Transfer. 
b.   The density for property developed in single-family zone districts, if 

encumbered by land identified as sensitive due to the presence of steep slopes, 
unstable land, historical or archaeological sites, wetlands and buffers, LID 
regional stormwater facilities, or other permanent physical development 
limitations as may be determined by the responsible official or land voluntarily 
set aside for open space or commons as approved by the responsible official, 
from the gross acreage may be transferred to the remaining unencumbered land 
areas on the same development site, subject to the following limitations: 

  40.230 Commercial, Business, Mixed Use and Industrial Districts 
13 Implement 

Change 
CONFIRMED 

40.230.010.D(4) Commercial Districts (C-2, C-3, GC) - Development 
Standards 
Findings: 
The CCC does not currently allow LID stormwater management facilities to 
count toward the minimum landscaping requirement in a commercial zone. 
Recommendations:  
• Suggest allowing LID stormwater management facilities to count towards 
the minimum landscaping requirement as an incentive. 
• Remove provision allowing sidewalks over the minimum width to be used to 
meet required landscaping 

IMP, DES BIOS, 
BIOP, 
RAIN, 
STRP 

40.230.010.D(4) Commercial Districts (C-2, C-3, GC) - Development Standards 
4.   Landscaping. Not less than fifteen percent (15%) of the total lot area shall be 

landscaped. Pedestrian plazas, sidewalks over the minimum width and other 
pedestrian amenities, and LID stormwater management facilities may be used to 
meet the required landscaping at a one to one (1:1) ratio. 
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14 Future 
Consideration 
CONFIRMED 

40.230.010.D(5) Commercial Districts (C-2, C-3, GC) - Development 
Standards 
Findings: 
The CCC currently requires pedestrian circulation routes that may be wider 
than necessary and increase the amount of impervious surface. The current 
landscaping requirement does not specify LID landscaping to manage 
stormwater runoff.  
 
Recommendations: 
• Suggest reducing this pathway width and requiring LID landscaping 

adjacent to it instead.   
• Suggest requiring LID stormwater infiltration/rain gardens adjacent to 

building foundations where feasible. Discuss if we want to require 
pedestrian routes to be of permeable pavement. 

 

IMP, VEG BIOS, 
BIOP, 
RAIN, 
STRP 

40.230.010.D(5) Commercial Districts (C-2, C-3, GC) - Development Standards 
5.   Site Plan Review Standards. In addition to the site plan approval criteria contained 

in Section 40.520.040(E), the following shall apply to all development within the 
commercial district unless expressly exempted. The responsible official may modify 
these standards for the expansion of existing uses for site-specific issues: 
a.    Primary pedestrian circulation routes connecting the street(s) to the primary 

building entry or entries shall be a minimum of six (6) eleven (11) feet, and shall 
incorporate adjacent LID landscaping to accommodate stormwater runoff. 
(eight (8) feet of sidewalk/walkway with a minimum of three (3) feet of 
landscaping on one (1) side of the pedestrian route). The minimum three (3) 
foot landscaped area shall contain suitable tree species planted every twenty-
four (24) feet to provide for a continuous tree canopy. The required landscape 
area should function as a buffer between auto drives and the pedestrian routes, 
and accommodate stormwater runoff. Where the pedestrian circulation route 
crosses vehicular access ways the landscape area is not required. 

b.    Landscaping is required along the side of all buildings where the primary 
pedestrian access is provided. Minimum requirements shall be trees, of a 
suitable species according to Section 40.320.010, provided every thirty (30) feet 
on center planted in a landscaped strip or tree wells along the length of the 
building. Bioretention facilities are allowed in such areas unless it is 
demonstrated by a registered professional engineer that such infiltration 
facilities will compromise the integrity of the adjacent building foundation. 

 
15 Implement 

Change 
CONFIRMED 

40.230.085.D(3) Employment Districts (IL, IH, IR, BP) – Development 
Standards 
Findings: 
Use of a “berm” to meet separation requirements is a potential barrier to 
implementation of perimeter bioretention facilities difficult. 
 
Recommendations:  
Add language to prohibit a berm to interfere with LID implementation. 
 
Suggest changing the reference to 80% of plaza to be paved to 50% hardscape, 
for consistency with the suggested revised definition of pedestrian plaza. 
Hardscape is more general and allows other finished and permeable surfaces.  

DES, IMP BIOS, 
BIOP, 
RAIN, 
STRP 

40.230.085.D(3) Employment Districts (IL, IH, IR, BP) – Development Standards 
3. Additional Development Standards for the Business Park District. 

d. Site Landscaping and Design Plan 
(2)  Parking areas adjacent to rights-of-way shall be physically separated from 

the rights-of-way by landscaping or other features to a height of three (3) 
feet. A combination of walls, berms and/or landscape materials is preferred. 
Sidewalks may be placed within this landscaping if the street is defined as a 
collector or arterial with a speed limit of thirty-five (35) mph or above, in 
order to separate the pedestrian from heavy or high speed traffic on 
adjacent roads. The creation of a perimeter berm will not interfere with the 
implementation of LID stormwater management on the site. 

(6)  A minimum fifteen percent (15%) of the site shall be landscaped. Vegetated 
stormwater treatment facilities and pedestrian plazas may be used to satisfy 
this requirement. To qualify as a pedestrian plaza, the plaza must: 
(a)  Have a minimum width and depth of ten (10) feet and a minimum size 

of six hundred fifty (650) square feet; and 
(b)  Have a minimum of fifty percent (50%) of the area as hardscape.  

eighty percent (80%) of the area paved in a decorative paver or 
textured, colored concrete. Asphalt is prohibited as a paver in 
pedestrian plazas. 

 
 
 
 

Future 
Consideration 

CONFIRMED 
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  40.320 Landscaping and Screening 
16 Implement 

Change 
CONFIRMED 

40.320.010.B.1(a) Landscaping and Screening  on Private Property – 
Landscaping and Screening Design Standards – L1, General 
Landscaping 
Findings: 
The text “also are required” is not necessary. 
 
Recommendations: 
Delete text to reflect that new cross-sections to address LID may slightly 
change the L1 design.  

VEG BIOS, 
BIOP 

40.320.010.B.1(a) Landscaping and Screening  on Private Property – Landscaping 
and Screening Design Standards – L1, General Landscaping 

a.   Intent. The L1 standard is for open areas. It is intended to be used where 
distance is the principal means of separating uses or development, and 
landscaping enhances the area between them. The L1 standard consists 
principally of groundcover plants,; trees, and high and low shrubs. are also 
required. 

17 Implement 
Change 
CONFIRMED 

40.320.010.B.1(b) Landscaping and Screening  on Private Property – 
Landscaping and Screening Design Standards – L1, General 
Landscaping 
Findings: 
The L1 required materials do not currently encourage LID appropriate plant 
material.  
 
Recommendations: 
The reference to Figure 40.320.010-1 should include reference to LID cross-
sections. See note in 40.320.010.C (figures) and attached cross-sections.  

VEG BIOS, 
BIOP 

40.320.010.B.1(b) Landscaping and Screening  on Private Property – Landscaping 
and Screening Design Standards – L1, General Landscaping 

b. Required Materials. There are two (2) ways to provide trees and shrubs to 
comply with an L1 standard. Shrubs and trees may be grouped. Groundcover 
plants, grass lawn or approved flowers must fully cover the landscaped area not 
in shrubs and trees. See Figure 40.320.010-1 for conventional and LID cross-
sections that comply with the L1 standard. 
(1)  Where the area to be landscaped is less than ten (10) feet deep, one (1) tree 

shall be provided per thirty (30) linear feet of landscaped area. 
(2)  Where the area is ten (10) feet deep or greater, one (1) tree shall be 

provided per eight hundred (800) square feet and either two (2) high shrubs 
or three (3) low shrubs shall be provided per four hundred (400) square feet 
of landscaped area. 

18 Implement 
Change 
CONFIRMED 

40.320.010.B.1(c) Landscaping and Screening  on Private Property – 
Landscaping and Screening Design Standards – L1, General 
Landscaping 
Findings: 
The CCC does not currently specify “permeable” pavers for areas where hard 
surfaces are allowed as an alternative to groundcover. 
 
Recommendations: 
Suggest requiring permeable pavers for any hard surface allowed as an 
alternative to groundcover. Consider a provision that limits the amount of 
permeable hard surface allowed to replace vegetation.  

IMP PP 40.320.010.B.1(c) Landscaping and Screening  on Private Property – Landscaping 
and Screening Design Standards – L1, General Landscaping 

c.   Within the commercial districts where a building is to be placed at the buffer 
line for a front setback, permeable pavement concrete or brick pavers may be 
used in place of the required groundcover for the length of the building for the 
front setback only; provided, the required trees are still supplied, the paved area 
is connected to the public sidewalk, and pedestrian amenities are provided such 
as benches or pedestrian plazas. The building need not be placed at the required 
buffer line to utilize this section if the area between the buffer line and the 
building is devoted entirely to pedestrian-only areas. 

“Can use LID for 
landscaping but 
needs to comply with 
screening and 
buffering “ 
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19 Implement 
Change 
CONFIRMED 

40.320.010.B(2) Landscaping and Screening on Private Property – 
Landscaping and Screening Design Standards 
Findings: 
Allowing bioretention facility plantings to be used in combination with 
perimeter shrubs to meet the perimeter screening requirement can minimize 
additional costs to developers and encourage the installation of LID swales. 
 
Recommendations: 
• Add language allowing LID bioretention facility plantings to be used in 

combination with perimeter plantings as long as desired screening is still 
achieved. OK 

• Suggest adding language stating that plant material is the preferred 
alternative and add a provision that the wall must not obstruct drainage to 
infiltration areas. NO 

• Add LID cross-section, see note above. To be discussed with standard 
details 

DES BIOS, 
BIOP, 
TRP 

40.320.010.B(2) Landscaping and Screening on Private Property – Landscaping and 
Screening Design Standards 

2.   L2, Low Screen. 
b.   Required Materials. The L2 standard requires enough low shrubs to form a 

continuous screen three (3) feet high and ninety-five percent (95%) opaque 
year-round. In addition, one (1) tree is required per thirty (30) lineal feet of 
landscaped area or as appropriate to provide a tree canopy over the landscaped 
area. In addition to shrub and tree plantings, Groundcover plants must fully 
cover the remainder of the landscaped area with the exception of energy 
dissipation points at the location of stormwater inlets. LID bioretention facility 
plantings may be used in combination with perimeter shrubs provided a 
continuous screen three (3) feet high and ninety-five percent (95%) opaque 
year-round can be achieved within two (2) years of planting. A three (3) foot 
high masonry wall or fence at an F2 standard or a berm may be substituted for 
shrubs, but the trees and groundcover plants are still required. When applied 
along street lot lines, the screen or wall is to be placed along the interior side of 
the landscaped area. See Figure 40.320.010-2. 

20 Implement 
Change 
CONFIRMED 

40.320.010.B(3) Landscaping and Screening on Private Property – 
Landscaping and Screening Design Standards 
Findings: 
Allowing bioretention facility plantings to be used in combination with 
perimeter shrubs to meet the perimeter screening requirement can minimize 
additional costs to developers and encourage the installation of LID 
bioretention facilities. 
 
Recommendations: 
• Add language allowing LID bioretention facility plantings to be used in 

combination with perimeter plantings as long as desired screening is still 
achieved. OK 

• Suggest adding language stating that plant material is the preferred 
alternative and add a provision that the wall must not obstruct drainage to 
infiltration areas. NO 

• Add LID cross-section, see note above. To be discussed with standard 
details 

DES BIOS, 
BIOP, 
TRP 

40.320.010.B(3) Landscaping and Screening on Private Property – Landscaping and 
Screening Design Standards 

3.  L3, High Screen. 
b.   Required Materials. The L3 standard requires enough high shrubs to form a 

screen six (6) feet high and ninety-five percent (95%) opaque year-round. In 
addition, one (1) tree is required per thirty (30) lineal feet of landscaped area or 
as appropriate to provide a tree canopy over the landscaped area. In addition to 
shrub and tree plantings, Groundcover plants must fully cover the remainder of 
the landscaped area with the exception of energy dissipation points at the 
location of stormwater inlets. LID bioretention facility plantings may be used in 
combination with perimeter shrubs provided a continuous screen six (6) feet 
high and ninety-five percent (95%) opaque year-round can be achieved within 
two (2) years of planting. A six (6) foot high wall or fence that complies with 
the F2 standard (Figure 40.320.010-7) with or without a berm may be 
substituted for shrubs, but the trees and groundcover plants are still required. 
When applied along street lot lines, the screen or wall is to be placed along the 
interior side of the landscaped area. See Figure 0.320.010-3. 
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21 Implement 
Change 
CONFIRMED 

40.320.010.B(4) Landscaping and Screening on Private Property – 
Landscaping and Screening Design Standards 
Findings: 
The current high wall standard does not encourage the use of LID bioretention 
facility plantings.  
 
Recommendations: 
• Add language allowing and encouraging LID bioretention facility plantings. 
• Add provision that the wall must not obstruct drainage infiltration areas. 
• Add LID cross-section, see note above.  Cross-section should demonstrate 

how a wall or fence can be used in conjunction with swales and other LID 
BMPs. No standard detail…..could make design guidance. 

DES BIOS, 
BIOP 

40.320.010.B(4) Landscaping and Screening on Private Property – Landscaping and 
Screening Design Standards 

4. L4, High Wall. 
b.   Required Materials. The L4 standard requires a six (6) foot high wall that 

complies with the F2 standard (Figure 40.320.010-7). When abutting another 
property, the wall shall abut the property line. When abutting a street or road 
right-of-way, the wall shall be on the interior side of the landscaped area. One 
(1) tree is required per thirty (30) lineal feet of wall or as appropriate to provide 
a tree canopy over the landscaped area. In addition, four (4) high shrubs are 
required per thirty (30) lineal feet of wall. Groundcover plants must fully cover 
the remainder of the landscaped area with the exception of energy dissipation 
points at the location of stormwater inlets. LID bioretention facility plantings 
may be used, and are encouraged, to satisfy plant requirements. See Figure 
40.320.010-4. 

22 Consider 
Change – 
follow up 
Intent is 
implied 

40.320.010.B(5) Landscaping and Screening on Private Property – 
Landscaping and Screening Design Standards 
Findings: 
The current high berm standard may preclude or interfere with the use of LID 
stormwater management facilities. 
 
Recommendations: 
A new L5 cross-section should be provided to demonstrate how a berm can be 
used in conjunction with swales and other LID BMPs. 

DES BIOS, 
BIOP 

40.320.010.B(5) Landscaping and Screening on Private Property – Landscaping and 
Screening Design Standards 

5. L5, High Berm. 
a.   Intent. The L5 standard can be used instead of the L4 standard where extensive 

screening is warranted, and more space is available for separation between uses, 
and the creation of a perimeter berm will not interfere with the implementation 
of LID stormwater management on the site. 

23 Implement 
Change 
CONFIRMED 

40.320.010.B(6) Landscaping and Screening on Private Property – 
Landscaping and Screening Design Standards 
Findings: 
The current fencing standards may preclude or interfere with the use of LID 
stormwater management facilities. 
 
Recommendations: 
For all fencing standards add provision that fences may not impede drainage to 
infiltration areas. Include cross-sections that demonstrate how fences and walls 
work in conjunction with LID BMPs (openings at the bottom of fences, gaps in 
masonry walls, swales on both sides of walls, etc.) 

DES BIOS, 
BIOP 

40.320.010.B(6) Landscaping and Screening on Private Property – Landscaping and 
Screening Design Standards 

6.   F1, Partially Sight-Obscuring Fence. 
a.   Intent. The F1 fence standard provides partial visual separation. The standard is 

applied where a proposed use or development has little impact, or where 
visibility between areas is more important than a total visual screen, and the 
installation of fencing will not interfere with the implementation of LID 
stormwater management on the site. 

24 Consider 
Change – 
follow up 
Cover by use 
of language in 
the 
applicability 
section 

40.320.010.C(5) Landscaping and Screening on Private Property – 
Landscaping and Screening Approval Standards - General 
Findings: 
The CCC does not currently specify that stormwater facilities used to satisfy the 
landscaping area requirements are LID facilities.  
 
Recommendations: 
Suggest allowing only LID stormwater management areas to count towards 
landscaping requirements. Conventional detention and retention facilities do 
not satisfy landscaping requirements.   

DES BIOS, 
BIOP 

40.320.010.C(5) Landscaping and Screening on Private Property – Landscaping and 
Screening Approval Standards - General 

5.   Landscaped areas that meet LID requirements for required for stormwater 
management purposes may be used to satisfy the landscaping area requirements of 
this section even though those areas may be inundated by surface water. 
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25 Consider 
Change – 
follow up 
Not Necessary 
CONFIRMED 

40.320.010.C(6) Landscaping and Screening on Private Property – 
Landscaping and Screening Approval Standards - General 
Findings: 
The CCC does not currently allow private LID bioretention facilities on a 
public right-of-way or private street easement, which may preclude the 
placement of LID stormwater management facilities. 
 
Recommendations: 
Consider adding a provision allowing LID stormwater management facilities to 
be added in the public right-of-way or private street easement as long as the 
facility meets the requirements for plant material in public rights-of-way and 
does not impede traffic flow, obstruct sight distances, or interfere with 
underground utilities. See attached example of curb extension for LID 
stormwater management.  

DES BIOS, 
BIOP, 
CDISP, 
SDISP 

40.320.010.C(6) Landscaping and Screening on Private Property – Landscaping and 
Screening Approval Standards - General 

6.   Required landscaping and screening shall be located on the perimeter of a lot or 
parcel. Required landscaping and screening shall not be located on a public right-of-
way or private street easement, unless authorized under Section 40.320.020. 

26 Consider 
Change – 
follow up 
Discuss with 
standard detail 
make design 
guidance 

40.320.010(C) Landscaping and Screening on Private Property – 
Landscaping and Screening Approval Standards – General Figures 
40.320.010(1) – 40.320.010(7):  L1, L2, L3, L4, L5, F1, F2 figures 
Findings: 
The current landscaping and screening figures do not include LID cross-
sections. 
 
Recommendations: 
Suggest adding LID cross-sections to the figures. Each figure would include a 
conventional cross-section and an LID cross-section. 

DES BIOS, 
BIOP, PP 

40.320.010(C) Landscaping and Screening on Private Property – Landscaping and 
Screening Approval Standards - General 
Figures 40.320.010(1) – 40.320.010(7):  L1, L2, L3, L4, L5, F1, F2 figures 
Incorporate LID cross-section alternatives to the L1-L5 figures in CCC 40.320.010-1 – 
40.320.010-7. See attached cross-sections from “Integrating LID into Local Codes: A 
Guidebook for Local Governments” prepared by AHBL for the Puget Sound Partnership.   

27 Consider 
Change – 
follow up 
Discuss with 
standard detail 
make design 
guidance 

Table 40.320.010-1 Landscaping Standards 
Findings: 
The current landscaping standards table does not reference LID. 
 
Recommendations: 
Add footnote 12 to Table 40.320.010-1. 
 
Consider including a minimum percentage of landscape to be native and a 
maximum percentage for impervious surfaces by zone.  

DES BIOS, 
BIOP, PP 

Table 40.320.010-1 Landscaping Standards 
12LID cross-sections in Figures 40.320.010-1 – 40.320.010-7 may be used as the required landscaping and 
screening standards for all landscaping standards in Table 40.320.010-1. 

28 Implement 
Change 
Define 
“hardscape” 

40.320.020.C(3) Landscaping in Public Rights-of-Way – Critical 
Locations 
Findings: 
The use of the term hardscape without a requirement for “permeable” 
hardscape encourages impervious surfaces. 
 
Recommendations: 
Suggest requiring that permeable hardscape areas are used where hard surfaces 
are allowed instead of plant material. 

IMP PP 40.320.020.C(3) Landscaping in Public Rights-of-Way – Critical Locations 
 3.  Permeable hardscape may be allowed for a portion of the area to be landscaped per 

Table 40.350.010-1. Assume the intent means a horizontal surfaces. 
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Barrier 
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Selected Code 

29 Future 
Consideration 
CONFIRMED 
 

40.320.020.C(4) Landscaping in Public Rights-of-Way – Critical 
Locations 
Findings: 
Currently LID facilities are not specifically referenced in this section and are not 
specifically encouraged as the preferred method for landscaping adjacent to 
streets and roadways. The Standard Details Manual is referenced in this section 
and includes bioswale details, but not a section for LID facilities in general.  
 
Recommendations: 
Add language encouraging LID Stormwater Facilities in public rights-of-way: 
Add LID stormwater facility standards to the Standard Details Manual. 

DES BIOS, 
BIOP, PP, 

CDISP, 
SDISP 

40.320.020.C(4) Landscaping in Public Rights-of-Way – Critical Locations 
4.   Landscaping within Stormwater Facilities in Public Rights-of-Way.  Stormwater 

facilities in public rights-of-way shall include landscaping appropriate for LID 
facilities.  See the Standard Details Manual for LID BMPs and typical LID details. 
LID stormwater facilities shall be provided in accordance with Section 40.385.020. 

 

30 Future 
Consideration 
CONFIRMED 
 

40.320.020.H(1) Landscaping in Public Rights-of-Way – Arterials and 
Collectors in the Urban Area 
Findings: 
See 40.320.020.C(4) above regarding landscaping along streets and roadways. 
 
Recommendations: 
Add language regarding LID stormwater management facilities and update 
plant list in the Standard Details Manual, create LID specific plant list. See 
example bioretention plant list from the Puget Sound Partnership.  

DES BIOS, 
BIOP 

40.320.020.H(1) Landscaping in Public Rights-of-Way – Arterials and Collectors in 
the Urban Area 

1.   Applicable Area. On all arterials and collectors in the urban area, the area between 
the back of sidewalk and the right-of-way and between the back of curb and 
sidewalk, as well as the area within all medians constructed within a public road, 
shall be landscaped with drought-resistant plants, or, if planted within an LID 
stormwater management facility, plants that are consistent with LID stormwater 
management BMPs (see the Standard Details Manual). 

  40.340.010 Parking and Loading Standards 
31 Consider 

Change – 
follow up 
Not Necessary 
CONFIRMED 

40.340.010.A(8)  Parking and Loading Standards - General 
Findings: 
The surfacing requirements do not specifically allow for the use of alternative 
paving materials for excess/overflow parking, which could increase impervious 
surface. 
 
Recommendations:  
Per previous discussions with county staff, we have suggested language to add 
to this section that would allow excess/overflow parking to be surfaced with a 
grass concrete product.   

IMP, DES PP 40.340.010.A(8)  Parking and Loading Standards - General  
8.   Surfacing. All parking and loading spaces and related access drives, maneuvering, 

and vehicle storage areas shall be paved to standards approved by the responsible 
official except as follows:  

a. Driveways leading to parking and maneuvering areas for unoccupied utility 
and wireless communication facilities need not be paved, except as required 
by Section 40.350.030(B)(7)(c) (this still requires the first twenty (20) to 
twenty-five (25) feet of driveway to be paved so gravel does not enter the 
paved road); 

b.   Three (3) or fewer parking spaces serving unoccupied utility and wireless 
communication facilities need not be paved. 

c.   Parking provided in excess of the minimum parking required per Table 
40.340.010-4 may be surfaced with concrete open celled paving grids, 
landscape pavers or other surface material as approved by the review 
authority, provided that such excess parking: 
i.  includes signage designating the parking area as overflow parking only; 
ii. is located away from the primary building entrance and near the outer 

perimeter of the parking lot,  
iii. is designed to withstand loads that would be expected from a standard 

paved parking space, and, 
iv. is maintained and kept in good repair. 
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32 Implement 
Change 
CONFIRMED 

40.340.010.A(10) Parking and Loading Standards - General 
Findings: 
The CCC does not currently encourage the use of LID stormwater 
management facilities within parking and loading areas. 
 
Recommendations: 
Amend the code language as indicated to encourage LID implementation and 
to ensure that perimeter curbs, if installed, include breaks to allow stormwater 
conveyance.  

PRO, IMP BIOP, 
BIOS, 
RAIN, 
STRP 

40.340.010.A(10) Parking and Loading Standards - General 
10. Wheel Stops and Curbs. 

a.   Parking and/or loading spaces on the perimeter of a parking lot or abutting 
interior landscaped areas or sidewalks shall include a wheel stop or curb at least 
four (4) inches high located three (3) feet back from the front of the parking 
and/or loading space. 

b.   The front three (3) feet of a parking space may be improved with low-growing 
vegetated LID feature with groundcover landscape material, instead of asphalt 
or concrete pavement. , provided that This area may not count shall not be 
counted toward landscape or open space area requirements unless it is a part of 
a LID stormwater management design. 

c.   The perimeter of a parking or loading area and access and maneuvering drives 
associated with them shall be improved with a curb, rail or equivalent so that 
vehicles do not extend over a property line, sidewalk or public or private street. 
Breaks shall be provided along perimeter curbs to allow stormwater conveyance 
to adjacent landscaping and LID stormwater management areas. 

33 Future 
Consideration 
CONFIRMED 
 

40.340.010.B(5) Parking and Loading Standards - Calculation of Parking 
Requirements 
Findings: 
The CCC currently allows 30% of required parking to be compact spaces. A 
greater percentage of required parking could be compact spaces in order to 
reduce the overall amount of impervious surface.   
 
Recommendations: 
We recommend increasing the percentage of compact parking spaces allowed to 
at least 50%. Integrating LID into Local Codes: A Guidebook for Local Governments 
recommends increasing the allowance of compact parking spaces in order to 
reduce impervious surfaces. (Puget Sound Partnership, 2012, Integrating LID into 
Local Codes: A Guidebook for Local Governments by AHBL for the Puget Sound 
Partnership, July 2012, pg. 93 & 94.)    

IMP BIOP, 
BIOS, 
RAIN, 
STRP 

40.340.010.B(5) Parking and Loading Standards - Calculation of Parking 
Requirements 
A site plan for a given use or uses shall show that at least the number of parking spaces 
required by Table 40.340.010-4 will be provided consistent with this section unless 
otherwise consistent with the UDC. 

5.   Up to fifty percent (50%) thirty percent (30%) of required parking spaces shall and 
all parking spaces in excess of minimum requirements may comply with the 
standards for compact cars in Table 40.340.010-5. 

34 Future 
Consideration 
CONFIRMED 

40.340.010.B(7) Parking and Loading Standards - Calculation of Parking 
Requirements 
Findings: 
The CCC currently does not specify a clear standard for allowing a reduction in 
the required minimum number of parking spaces.  
 
Recommendations: 
We recommend keeping the minimum parking standards in CCC Table 
40.340.010-4, but making this provision more accepting of parking reductions. 
e.g. (Change “may” to “shall” and allow for consideration to be given to off-
street parking availability, access to transit, and TDM measures). 

PRO BIOP, 
BIOS, 
RAIN, 
STRP 

40.340.010.B(7) Parking and Loading Standards - Calculation of Parking 
Requirements 

7.   The review authority shall allow a reduction in may reduce the required number of 
parking spaces to less than that required in Table 40.340.010-4 as part of site plan 
review application or other application if the review authority finds that a lesser 
number of off-street parking spaces will be enough to fulfill all parking needs of the 
use or development, based on substantial evidence in the application, such as an 
adequate survey of parking demand at similar uses under similar conditions, 
availability of on-street parking in close proximity to the site, availability of parking 
credits established through a neighborhood parking plan, access to public transit, or 
institution of transportation demand management measures. The number of 
parking spaces for disabled persons may not be reduced under this subsection. 
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35 Future 
Consideration 
CONFIRMED 

40.340.010.D(5) Parking and Loading Standards - Loading Space 
Number and Design Standards 
Findings: 
Allowing for review authority discretion for all retail buildings requesting a 
reduction in the number or size of required loading spaces increases the burden 
on property owners and may increase impervious surfaces. 
 
Recommendations: 
Eliminate review authority discretion for retail buildings less than 15,000 square 
feet when individual tenant or user space would be less than 5,000 square feet 
per user.  

IMP BIOP, 
BIOS, 
RAIN, 
STRP 

40.340.010.D(5) Parking and Loading Standards - Loading Space Number and 
Design Standards 

5.   The review authority may reduce the number or size of required loading spaces to 
less than that required as part of site plan review or other application if the review 
authority finds that a lesser number or size of loading spaces will be adequate to 
serve the expected needs of the development. For retail buildings of fifteen 
thousand (15,000) square feet or less, the review authority shall authorize the 
elimination of required loading upon submittal of a floor plan demonstrating 
individual tenant or user spaces of less than five thousand (15,000) gross square 
feet.  

36 Future 
Consideration 
CONFIRMED 

Table 40.340.010-4. Minimum Required Parking Spaces By Use 
Findings: 
The CCC does not currently specify standards for reducing or eliminating 
minimum parking requirements. 
 
Recommendations: 
Leave this section as-is, but add a new section that addresses when and how 
minimum parking can be eliminated or reduced.   

IMP BIOP, 
BIOS, 
RAIN, 
STRP 

Table 40.340.010-4. Minimum Required Parking Spaces By Use 

  40.340.020 Access and Circulation Standards 
37 Implement 

Change 
CONFIRMED 

40.340.020.A(3) Access and Circulation Standards 
Findings: 
The CCC currently does not specify surface material, which could encourage 
impervious surfaces. 
 
Recommendations: 
Use the term paved to match definition that will be added.  

N/A BIOP, 
BIOS, 
RAIN, 
STRP 

40.340.020.A(3) Access and Circulation Standards 
3. Pedestrian Circulation. Pedestrian circulation shall be provided consistent with the 
following: 

a.   Required pedestrian circulation routes shall be paved or improved with asphalt, 
concrete or other an approved all-weather surface; provided, that pedestrian 
circulation routes through recreational or open space areas may be improved 
with a material consistent with their purpose and the characteristics of their 
location. 

  40.350 Transportation and Circulation 
38 Consider 

Change – 
follow up 
Not needed 

40.350.030-A.7(b) – Scenic Routes 
Findings: 
No surface material is specified within 40.350 code for vehicle turnouts along 
scenic routes. It may be assumed impervious pavement will be used. 
 
Recommendations: 
Require permeable pavement to be used for turnouts along scenic routes where 
feasible. 

IMP PP 40.350.030-A.7(b) – Scenic Routes 
A. Overview. 

7. Scenic Routes. 
b.   Scenic route design may allow reduced design speed and modified roadway and 

right-of-way widths to preserve naturally occurring scenic beauty unique to the 
location of the route. When possible, existing alignment and roadway sections 
shall be used. Special features, such as vehicle turnouts for vista areas or 
bicycle/pedestrian facilities, may be provided. Urban or rural collector 
standards shall be used for right-of-way and roadway sections. The Public 
Works Director may modify the standards to accommodate unique scenic or 
historic design considerations, or to accommodate permeable pavement. 

 
39 Future 

Consideration 
CONFIRMED 

40.350.030-B.3.a.(1) – Travel Lanes 
Findings: 
Turning lanes located along roadway crest are opportune locations for 
permeable pavement. 

DES PP 40.350.030-B.3.a.(1) – Travel Lanes 
B. Standards for Development Review. 

3. Transportation Design Criteria. The design criteria set out in Tables 40.350.030-2 
and 40.350.030-3 are adopted as a portion of the Clark County standard 

All recommendations related to the Transportation and Circulation will be considered 
during the future Road Standards updates with Planning and Engineering Design teams. 
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Recommendations: 
Allow permeable pavement on turning lanes when road class also allows 
permeable pavement. 

specifications. Such criteria are applicable to roads located within and adjacent to a 
development. These criteria are intended for normal conditions. The responsible 
official may require higher standards for unusual site conditions. All urban roads 
except alleys consist of a core road section and a flex zone section. 
a.   The core road consists of the traveled way portion of the road, as well as 

medians and turning lanes on higher classification roads. Core road features as 
shown on the Standard Detail Drawings allow little, if any, variation unless a 
road modification request is approved. 

(1)  Travel and turning lanes require impervious pavement on all rural 
roads, and urban arterials, collectors, and industrial/commercial roads 

????????????????? 
 
 

40 Future 
Consideration 
CONFIRMED 

40.350.030-B.3.b.(1) – Stormwater Features 
Findings: 
Providing sufficient room for LID BMPs within the ROW can also be achieved 
by decreasing minimum road widths as well as widening ROW. Rigid minimum 
road widths limit flexibility in placing stormwater features. 
 
Recommendation: 
The Puget Sound Partnership’s “Integrating LID into Local Codes: A Guidebook for 
Local Governments” recommends reducing lane widths where feasible. “Lane 
widths often are larger than the minimum necessary for providing safe access 
for larger vehicles, particularly on local access streets.”  

DES BIOS, 
BIOP, 
FDISP, 
SDISP, 
STRP  

40.350.030-B.3.b.(1) – Stormwater Features 
b. The flex zone consists of that portion of the roadway outside of the core road. 

Flex zone features can include stormwater best management practice features, 
parking and bike lanes, sidewalks, and planter and utility strips, depending on 
the road classification. These features may be designed with considerable 
flexibility subject to engineering approval by the county; however, all features 
applicable to the road classification shall be provided. Some flex zone features 
may require more right-of-way than is noted in Table 40.350.030-2. 
(1)  Stormwater Features. Stormwater low impact development features as 

found in the Clark County Stormwater Manual are required where feasible. 
allowed with approval from the Public Works Director. Stormwater 
features shall be designed and constructed to ensure adequate public safety. 
Right-of-way in excess of that required in Table 40.350.030-2 may be 
needed to accommodate stormwater features. 

41 Future 
Consideration 
CONFIRMED 

40.350.030-B.3.b.(1)(a)(iii) – Permeable Pavement 
Findings: 
This code item directly conflicts with recommendations from the SWMMWW 
that advise against permeable pavement being used downslope from impervious 
surfaces. Clark County standard detail #13 calls for 10’ of impervious surface to 
run-on to 8’-6’ permeable surface. 
SWMMWW Volume V: Runoff Treatment BMPs 
BMP T5.15:  Permeable Pavements 
Applications and Limitations: 
• No run-on from pervious surfaces is preferred. If runoff comes from minor 

or incidental pervious areas, those areas must be fully stabilized. 
• Unless the pavement, base course, and subgrade have been designed to 

accept runoff from adjacent impervious surfaces, slope impervious runoff 
away from the permeable pavement to the maximum extent practicable. 
Sheet flow from up-gradient impervious areas is not recommended, but 
permissible if porous surface flow path > impervious surface flow path. 

Recommendation: 
Allow permeable pavement use on neighborhood circulator travel lanes. 

DES PP 40.350.030-B.3.b.(1)(a)(iii) – Permeable Pavement 
(a) Permeable Pavement. Permeable pavement may be used for the 

following: 
 (ii) Parking and nonseparated bike lanes of all urban access roads, 

including neighborhood circulators; and 
(iii) Travel lanes of all urban access roads. except neighborhood 

circulators. 
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42 Future 
Consideration 
CONFIRMED 

40.350.030-B.3.b.(2)(b)(iii) – Mid-block curb extensions 
Findings: 
Storefront roads are often a suitable location for bioretention facilities. 
 
Recommendation: 
Eliminate storefront roads from locations prohibited for mid-block curb 
extensions. 

DES BIOP 40.350.030-B.3.b.(2)(b)(iii) – Mid-block curb extensions 
(2)  On-Street Parking. Where required, on-street parking shall be subject to the 

following: 
(b) Curb extensions containing bioretention facilities are allowed in parking 

lanes subject to the following: 
(iii) Mid-block curb extensions are prohibited on arterials, and            
      collectors.  and storefront roads. 

43 Future 
Consideration 
CONFIRMED 

40.350.030-B.3.b.(4)(d) – Sidewalks 
Findings: 
This section allows for sidewalks to be located within easements to allow 
accommodate natural features or irregular lot configurations. It does not allow 
for sidewalks to be located within easements to accommodate stormwater 
facilities. 
 
 
Recommendations: 
Update section to allow sidewalk to be placed within easements allowing for 
stormwater facilities. 

DES BIOS, 
BIOP, 
FDISP, 
SDISP, 
STRP  

40.350.030-B.3.b.(4)(d) – Sidewalks 
(4)  Sidewalks. Sidewalks shall be provided on both sides of all public streets in 

urban areas and within rural centers, subject to the following: 
(d)  Other than for sidewalks in rural center zones where the standard right-

of-way dedication is insufficient, sidewalks may be allowed within 
easements only where it is demonstrated that such sidewalks cannot be 
located within the established public right-of-way or private roadway 
tract due to natural features (e.g., significant trees, rock outcroppings, 
steep topography, etc.) that should be preserved, stormwater facilities, 
or irregular lot configuration. 

44 Consider 
Change – 
follow up 
CONFIRMED 

Table 40.350.030-2 Notes 1 
Findings:  
This language could be sited as a reason not to use permeable pavement at a site 
where required. 
 
Recommendations: 
Remove language that may pose a conflict with requirements to use permeable 
pavement. 

PRO PP Table 40.350.030-2 Notes 1 
1 IMP = Impervious pavement; P = Permeable pavement.  Permeable pavement, when 
noted, is allowed, but not required. See Section 40.350.030(B)(3)(b)(1)(a) for additional 
details regarding bike and parking lane surfacing requirements. 

45 Future 
Consideration 
CONFIRMED 

Table 40.350.030-2 Notes 2 
Findings: 
Turn lanes are often on the crest of the road cross-section and serve as 
opportune locations for permeable pavement. 
 
Recommendations: 
Remove restrictions to permeable pavement within turn lanes. 

IMP, DES PP Table 40.350.030-2 Notes 2 
2 Permanent medians fourteen (14) feet wide or greater may be raised or include stormwater 
LID features subject to Section 40.350.030(B)(3)(a)(2). Twelve (12) foot wide medians may 
include turn lanes.  Turn lanes shall be impervious pavement. 
 
 

http://www.codepublishing.com/wa/clarkcounty/clarkco40/clarkco40350/clarkco40350030.html
http://www.codepublishing.com/wa/clarkcounty/clarkco40/clarkco40350/clarkco40350030.html


Summary of LID Barrier Analysis Findings – PRIORITIES “Implement change,” “Consider change – follow up,” “Future consideration”      Clark County LID Barriers Analysis – PRIORITIZATION 
Draft 12.2.13 

 
C l a r k  C o u n t y  L I D  B a r r i e r  A n a l y s i s                                                     14 

NO Priority Findings LID 
Barrier 
Class 

BMP Type 
Excluded 

Selected Code 

46 Future 
Consideration 
CONFIRMED 

40.350.030-B.4.b.(2) – Access Management 
Findings: 
Excess driveway width can be a significant source of impervious surface. 
 
Recommendations: 
Decrease maximum driveway widths to minimize impervious surface. Allow 
two track driveways where feasible. 

IMP, VEG RAIN, 
TRP 

40.350.030-B.4.b.(2) – Access Management 
4. Access Management. 

b. Access to Local Access Roads. 
(2) Driveway Number and Width. A maximum of two (2) driveways may be 

permitted to a residential lot or individual duplex unit meeting the spacing 
requirements of Section 40.350.030(B)(4)(b). Joint-use driveways may be 
allowed and will count as a driveway for each residential lot or duplex unit. 
For a joint-use driveway, a minimum of a twenty (20) foot wide easement is 
required. Driveways shall have a minimum width of twelve (12) feet of 
clear unobstructed all-weather driving surface and an overhead clearance of 
thirteen (13) feet, six (6) inches. The first, or only, driveway shall be twelve 
(12) feet to thirty-five (35) feet in width. If a second driveway is allowed, 
the maximum width of the second driveway will be fifteen (15) feet. 

47 Future 
Consideration 
CONFIRMED 

40.350.030-B.4.c.(2)(e) – Access Management 
Findings: 
Excess driveway width can be a significant source of impervious surface. 
 
Recommendations: 
Reduce maximum driveway widths to minimize impervious surface. Allow two 
track driveways where feasible. 

IMP, DES TRP 40.350.030-B.4.c.(2)(e) – Access Management 
c. Access to Collectors. 

(2)  Driveways. 
(e)  Width. A single-family residential driveway onto a collector shall be 

fifteen (15) to thirty-five (35) feet in width; provided, that a joint-use 
driveway serving two (2) residential lots shall not exceed thirty-six (36) 
feet in width. A nonresidential two (2) way driveway onto a collector 
shall be twenty-four (24) to forty (40) feet in width. 

48 Future 
Consideration 
CONFIRMED 

40.350.030-B.4.d.(1)(c) – Access Management 
Findings: 
Excess driveway width can be a significant source of impervious surface. 
Recommendations: 
Decrease maximum driveway widths to minimize impervious surface. 
 
Allow two track driveways where feasible. 

IMP, DES TRP 40.350.030-B.4.d.(1)(c) – Access Management 
d.  Access to Arterials. 
 In order to limit the number of residential roads intersecting with arterials while 

providing adequate neighborhood circulation, residential roads intersecting with 
urban arterials shall be classified and constructed to standards applicable to local 
residential access or collector roads unless the review authority finds that a lesser 
classification adequately provides for the circulation needs of the surrounding 
area. In those cases in which an urban access street is less than thirty-six (36) 
feet wide, such street shall have a minimum width of thirty-six (36) feet at the 
intersection with the arterial and shall be tapered as shown on the standard 
plans. Road approach permits not associated with development shall be 
reviewed using a Type I process. 
(1) Driveways. No driveways will be permitted to access onto urban or rural 

arterials unless no other access to the site exists or can be provided. 
(c) Width. A single-family residential driveway onto an urban arterial shall 

be fifteen (15) to thirty-five (35) feet in width; provided, that a joint-use 
driveway serving two (2) residential lots shall not exceed thirty-six (36) 
feet in width. A commercial and multifamily two (2) way driveway onto 
an arterial shall be twenty-four (24) to forty (40) feet in width. 
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49 Future 
Consideration 
CONFIRMED 

40.350.030-B.12.a.(2)(c) – Cul-de-Sacs and Turnarounds 
Findings: 
Cul-de-sac islands are suitable locations for stormwater facilities, and are often 
large enough to process runoff from abutting lots. 
 
Recommendations: 
Allow bioretention stormwater facilities within Cul-de-sac islands and modify 
standard detail manual to allow street slopes to drain towards center of bulb. 
 
Decrease the minimum diameter requiring island to 80’ (e.g. 20’ island, 2 x 22’ 
travel lanes, 2 x 8’ parking). 

DES, IMP RAIN, 
BIOS, 
BIOP, 
TRP 

40.350.030-B.12.a.(2)(c) – Cul-de-Sacs and Turnarounds 
12. Cul-de-Sacs and Turnarounds. 

a. Cul-de-Sacs. 
(2) Whenever a residential urban cul-de-sac street is more than one hundred 

fifty (150) feet long, a bulb or hammerhead shall be constructed as follows: 
 (c) Urban Cul-de-Sac or Eyebrow Island. Optional feature for any cul-de-

sac when the bulb’s paved diameter is ninety (90) feet or less; 
mandatory when the bulb’s paved diameter exceeds eighty (80) feet. If 
provided, islands shall have full-depth vertical curbs. Minimum island 
diameter shall be twenty (20) feet and there shall be at least twenty-two 
(22) feet of paved traveled way in a shoulder type section; thirty (30) 
feet of paved traveled way in a curb type section around the 
circumference. Islands shall include stormwater facilities if deemed 
infeasible by the review authority. Otherwise, islands shall be grassed or 
landscaped. Islands shall be maintained by the adjoining lot owners. 
Islands are required on eyebrows with a radius greater than thirty (30) 
feet. The minimum island diameter shall be ten (10) feet. 

50 Future 
Consideration 
CONFIRMED 

40.350.030-B.15.b – Right-of-Way 
Findings: A minimum number of parking spaces set too high can encourage the 
excess use of impervious surface. The comprehensive plan recommends 
reviewing impacts of alternative modes of transport to assess reduction in 
required parking. 
 
Recommendations: 
Review this section for possible reduction in minimum parking spaces once the 
impacts of alternative transportation are understood. 

PRO, IMP N/A 40.350.030-B.15.b – Right-of-Way 
15. Right-of-Way Standards. Dedication of arterial right-of-way shall occur within 

developments in accordance with the transportation element of the comprehensive 
plan.  
b. Urban Planned Unit and Multifamily Developments. When constructed, public 

roads shall be constructed according to the design criteria of Section 
40.350.030(B)(3); provided, that parking may be deleted when it is shown that 
four (4) non-tandem off-street parking spaces per unit are provided and distinct 
signs and markings show that no parking is permitted; and sidewalks along 
internal circulation roadways may be deleted by the review authority when it is 
shown that public walkways adequate for pedestrian circulation and meeting or 
exceeding the requirements of Section 40.350.010 are provided. 
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51 Future 
Consideration 
CONFIRMED 

40.350.030-B.15.c – Right-of-Way 
Findings: 
This section requires commercial, office campus, and industrial area lots to be 
paved with impervious surface Vehicle loading in some office campuses may 
not require impervious pavement. 
 
Recommendations: 
Allow require permeable pavement on Office Campuses where feasible. 
 
 
 
 
 
 
 

IMP, DES PP, BIOF, 
BIOR, 
STRP 

40.350.030-B.15.c – Right-of-Way 
c. Commercial, Office Campus and Industrial Areas. When constructed, public 

roads shall be constructed according to the design criteria of Section 
40.350.030(B)(3). The structure of the road shall be designed according to 
minor arterial standards, unless permeable pavement use is deemed feasible by 
the review authority. 

 

  Chapter 40 Appendix A Mixed Use Design Standards 
52 Future 

Consideration 
CONFIRMED 
 

Appendix A Mixed Use Design Standards – Section A: Site Design 
Findings: 
The CCC does not currently specify that stormwater facilities be LID in order 
to count toward required open space/natural areas.  
 
Recommendations:  
Suggest specifically referencing LID here and also removing the noted text as it 
places a higher burden on implementing LID.  

IMP, VEG BIOS, 
BIOP, 
RAIN, 
STRP 

Appendix A Mixed Use Design Standards – Section A: Site Design 
A.1.1 All developments shall incorporate publicly accessible open space on-site. This could 
include a single open space or, for larger developments, a variety of open spaces. Examples 
could include a “village green”, “pedestrian-oriented space(s)”, “parkway”, “trail corridor”, 
“garden area”, or other types of spaces described in A.1.2. Specifically, applicants must 
successfully demonstrate how the proposed publicly accessible open space meets all of the 
following criteria: 

d. Stormwater retention areas may be counted in the calculations for open space 
under the category and subsequent requirements of “natural areas” noted herein (up 
to 50 percent of the required open space) if the facility is designed to incorporate 
LID design principles and has natural looking edges, natural vegetation, and no 
fencing except along the property line. The side slope of the stormwater facilities 
shall not exceed a grade of 1:3 (one vertical to three horizontal) unless slopes are 
existing, natural, and covered with vegetation. 

  Chapter 40 Appendix F - Design standards and zoning 
53 Future 

Consideration 
CONFIRMED 
 

Appendix F - Design standards and zoning 9.1.2(2)(b) 
Findings: 
The minimum sidewalk width within this section is inconsistent with the 
suggested revisions within 40.230.010.D(5) 
 
Recommendations:  
Update to remain consistent throughout design standards 

IMP, VEG BIOS, 
BIOP, 
RAIN, 
STRP 

Appendix F - Design standards and zoning 9.1.2(2)(b)  
(2) Sidewalks and Planter Strips: Sidewalks separated by planting strips are required for all 
new and redeveloped streets in the Highway 99 Sub-Area. Sidewalk and planter strip widths 
in the Standard Details Manual are the minimum allowed. Departures or road modifications 
to sidewalk and planter strip standards contained in the Standard Details Manual shall not 
be approved except under extraordinary circumstances. Standard width sidewalks abutting 
the curb shall not be considered “an equivalent alternative which can accomplish the same 
design purpose” as sidewalk separated from traffic by a planter strip or tree wells. Specific 
standards: 

(a) Sidewalks shall be separated from adjacent streets by landscaped planter strips 

All recommendations related to the Comprehensive Plan will be considered during the 
2014 Comp Plan update led by Community Planning team (Items 52-60) 
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that are at least 4 feet wide (preferably 6 feet wide where there is adequate right-of-
way) per the adopted street Standard Details Manual. Sidewalks with tree wells 
along the curb edge per Figure 9-2 below may be used as an alternative to the 
planter  
strip. 
(b) Minimum sidewalk widths are specified below, unless a departure is approved 
by the Responsible Official: 

(i) All streets in Activity Centers: 6 feet  
(ii) All streets in Transitional Areas: 6 feet, except 8 feet for Highway 99 
where right-of-way widths allow. 
(iii) Arterials and collectors in residential zones and all streets in Multifamily 
Overlays: 6 feet. 
(iv) Local access roads in Single Family and Mixed-Residential Overlays: 5 
feet 

  Comprehensive Growth Management Plan - Ch 3: Rural and Natural Resource Element 
54 Future 

Consideration 
CONFIRMED 
 

3.1.1 
Findings: According to the Puget Sound LID Guidebook, enhancing farming 
and forestry can remove native vegetation. 
 
Recommendations: 
Encourage the responsible enhancement of farming and forestry while 
minimizing effects to hydrologic processes. 

VEG TRP 3.1.1 
Clark County shall maintain and protect the character of its designated Rural Area. 
Therefore, the county’s land use regulations and development standards should protect and 
enhance the following components of the Rural Area: 

• environmental quality, particularly as evidenced by the health of wildlife and 
fisheries (especially salmon and trout), aquifers used for potable water, surface 
water bodies and natural drainage systems; 

• commercial and non-commercial farming, forestry, fisheries, and mining;  
 
 

55 Future 
Consideration 
CONFIRMED 
 

Findings: 
According to the Puget Sound LID Guidebook, enhancing historic character 
can be inversely conducive to LID principles. 
 
Recommendations: 
Add language encouraging preserving historic character while increasing 
functionality of stormwater facilities on-site. 

PRO N/A • historic character and resources including archaeological and cultural sites 
important to the local community. 

56 Future 
Consideration 
CONFIRMED 
 

Findings: 
Adding a member of the environmental sector, may not include the appropriate 
expertise to protect hydrological functions. 
 
Recommendations: 
Add a representative familiar with LID practices and principles. 

PRO IMP, 
VEG 

• Develop a preliminary Purchase of Development Rights (PDR) or Transfer of 
Development Rights (TDR) Program for Clark County. 

The primary strategy being: 
Appoint a Clark County TDR Task Force to produce a recommendation or set of 
recommendations to the Clark County Board of Commissioners to consider 
regarding the potential for adopting TDR ordinance. 
The Task Force’s composition could include: 
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1. a representative of the Clark County Farm Bureau; 
2. a representative of Clark County Farm Forestry Association; 
3. a private developer; 
4. a private sector property appraiser; 
5. a private sector Real Estate agent; 
6. a representative from the Columbia Land Trust; 
7. a representative at-large from the environmental sector of the community with 

knowledge of low impact development principles.  
8. a neighborhood association representative; 
9. two city receiver representatives; and 
10. a Planning Commission member. 

  Comprehensive Growth Management Plan - Ch 4: Environmental Element 
57 Future 

Consideration 
CONFIRMED 
 

4.6.5 
Findings: 
Localized stormwater facilities mimic pre-developed conditions better than 
regional facilities. 
 
Recommendations: 
Add language to encourage local, low impact stormwater facilities. 

PRO BIOF, 
BIOP, 
CDISP, 
SDISP 

4.6.5 
Establish a coordinated approach with local jurisdictions to solve both surface water and 
groundwater issues including moving toward regional and local storm water facilities. 

  Comprehensive Growth Management Plan - Ch 6: Capital Facilities and Utilities Element 
58 Future 

Consideration 
CONFIRMED 
 

6.4.5 
Findings: 
Localized stormwater facilities mimic pre-developed conditions better than 
regional facilities. 
 
Recommendations: 
Add language to encourage low impact stormwater facilities as the primary 
stormwater treatment method. 

PRO BIOF, 
BIOP, 
CDISP, 
SDISP 

6.4.5 
Explore the possible formation of a regional stormwater facility only when localized 
stormwater facilities are infeasible. 

  Comprehensive Growth Management Plan - Ch 11: Community Design Element 
59 Future 

Consideration 
CONFIRMED 
 

Findings: 
Reducing road widths is a prime opportunity to incorporate stormwater 
treatment facilities. 
 
Recommendations: 
Add language to encourage LID BMP incorporation to pedestrian scale road 

PRO BIOS, 
BIOP, 
STRP 

Revise road standards to respect human scale rather than highway scale by: 
• Reducing road widths wherever feasible. 
• When feasible use reduced road width to accommodate stormwater facilities 
• Reducing street lighting with appropriate cut-off to limit glare. 
• Require sidewalk and design elements for pedestrian activity along major 
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standards. arterials including items such as benches, pedestrian-scale street lighting, trash 
containers, landscaping, paving textures, public art, etc. 

60 Future 
Consideration 
CONFIRMED 
 

Findings: 
Stormwater facilities can provide adequate buffer and separation space between 
walkways and roadways. 
 
Recommendations: 
Add language to encouraging stormwater facility use within buffer zones. 

DES STRP Develop commercial zoning and transportation ordinance standards that: 
• require similar uses provide cross-access between properties and joint access to 

arterials and collectors; 
• provide for separate vehicular and pedestrian circulation in the site development 

plan of new projects and substantial remodels; 
• provide for pedestrian walkways along roads with landscape buffers or 

stormwater facilities as separation between roads and walkways; 
• provide for dedicated internal pedestrian circulation within the development; 
• provide opportunities for surface parking lots to develop transit-oriented uses; 

and, 
• provide standards for adequate buffering between incompatible industrial, 

commercial, and residential uses. 
 



1 ORDINANCE NO. 2016-11-24 

2 An ordinance concerning Clark County's municipal stormwater system: 
3 adopting and amending portions of the Clark County Code, Including a new 
4 Chapter 40.386, other amendments to Title 40, Chapter 13.26A, Title 6, and 
5 Title 14. and adopting a new Clark County Stormwater Manual. 

6 WHEREAS, pursuant to the National Pollution Discharge Elimination System of the Federal 
7 Clean Water Act and Chapter 90.48 RCW, the Washington Department of Ecology (Ecology) 
8 issued Clark County a Phase I Municipal Stormwater Permit (Permit) on August 1, 2013 
9 (amended December 2014). The Permit requires the county to adopt a revised stormwater 

10 manual that is equivalent to Ecology's Storm Water Management Manual for Western 
11 Washington (SWMMWW) (2012, amended 2014). The Permit also requires revisions and 
12 updates to the Clark County Code (CCC), including the removal of barriers to the use of low 
13 impact development as the preferred stormwater management tool; and, 
14 
15 WHEREAS, to update the Clark County Stormwater Manual and associated codes, in August 
16 2013 Clark County commenced an outreach program that has continued for approximately two 
17 years, and has included: 1) a Technical Advisory Committee consisting of local engineers, 
18 design specialists and Phase II permittees, 2) a Stakeholder Advisory Committee consisting of 
19 local stakeholders, such as school district representatives, homeowner's association leaders, 
20 Clean Water Commissioners.; and, 3) dissemination to interested citizens of project updates via 
21 web pages and e-newsletters; and, 
22 
23 WHEREAS, on June 18, 2015, Clark County Department of Environmental Services submitted 
24 the required sixty day notification of intent to adopt these provisions to the State Department of 
25 Commerce. The Department of Commerce did not provide any comments to the county by the 
26 end of the comment period; and, 
27 
28 WHEREAS, on July 22 and 29, 2015, Clark County Department of Environmental Services 
29 published a SEPA determination of non-significance (DNS), and by the end of the comment 
30 period, no person provided comments regarding the DNS to the county; and, 
31 
32 WHEREAS, on August 19, 2015, the Board of County Councilors (Board) held a work session 
33 concerning the Permit update at a public meeting; and, 
34 
35 WHEREAS, on September 30, 2015, Clark County published legal public notice of the Clark 
36 County Planning Commission public hearing to be held October 15, 2015; and, 
37 
38 WHEREAS, on October 1, 2015, the Clark County Planning Commission held a work session 
39 concerning the Permit update at a public meeting, and on October 15, 2015, held a public 
40 hearing at which it took public testimony. At that hearing, the Planning Commission deliberated 
41 and developed its recommendations to the Board; and, 
42 
43 WHEREAS, on November 4, 2015, Clark County published legal public notice that the Board 
44 would hold a public hearing on November 24, 2015 to consider the code and manual updates 
45 required by the Permit; and, 
46 
47 WHEREAS, on November 24,2015, the Board held a public hearing at which it took public 
48 testimony and considered the Planning Commission's recommendations; and, 
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1 
2 WHEREAS, the Board finds that it is in the best public interest for the health, safety and welfare 
3 of the citizens of Clark County to adopt the code revisions set forth herein and the Clark County 
4 Stormwater Manual (2015) 
5 [http://www.clark.wa.gov/environment/stormwater/management/code.html] as required by the 
6 Permit; 
7 
8 BE IT HEREBY ORDERED, RESOLVED AND DECREED BY THE BOARD OF COUNTY 
9 COUNCILORS OF CLARK COUNTY, STATE OF WASHINGTON AS FOLLOWS: 

10 
11 Section 1. Amendatory. Sec. 3 of Ord. 2001-12-09, most recently amended by Sec. 1 of Ord. 
12 2012-02-03, and codified as CCC Table 6.110A.020, are each hereby amended as follows: 

13 6.11 OA.020 Development engineering plan review fees. 
14 Fees for those final construction plan review activities included in Table 6.11 OA.020 shall be 
15 collected prior to processing the application: 

Table 6.llOA.020-Development Engineering Plan Review Fees<1> 

Section Activity Fee Issuance 
Fee 

1 Preliminary Engineering Fees 

A Appeals to Hearing Examiner 414 53 

B Columbia River Gorge<2J Hourly rate; initial 53 
deposit $200<3l 

c Conditional Use Permit<4> 

Engineering review 1,800 53 

D Continuance of Hearing-Applicant Initiated 912 n/a 
for Engineering Issues (in addition to planning 
fee) 

E Critical Aquifer Recharge Area Permit(CARA)- 900 53 
Type 1, 2, and 3 Site Plan Review 

F Floodplain Inquiry 291 53 

G Geological Hazard 

Preliminary engineering review 483 53 

H Home Business-All Major and Minor Types<2J Hourly rate; initial 53 
deposit $200<3l 

I Legal Lot Determination<2J 
' Hourly rate; initial 53 

deposit $200<3l 

J Master Plan 

Engineering review for stand alone master plans Hourly rate; initial 94 
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Maximum fee= $10,000 deposit $200<3> 

K Plat Alterations<2> Hourly rate; initial 53 
deposit $200<3> 

L Post Decision Reviews (Type 1, 2, and 3) 

I Engineering review 1,250 53 

II Major change to technical design 112 regular fee 53 

M Pre-Application Conference (All Types) 

I Pre-application conference 1,405 94 

II Pre-application waiver request 38 n/a 

N Road Modification-Transportation 

I Technical road modification 1,200 53 

II Major road modification 1,559 53 

III Minor road deviation-Stand alone only<s> 250 53 

0 Short Plat<6> 

Engineering review 2,108 94 

p Site Plan<6> 

I Types 1, 2, and 3-Engineering review 2,743 94 

II Unoccupied commercial and utility structures<7J 601 94 

III Highway 99 sub-area reviews Standard preliminary n/a 
engineering fees plus 

25% 

Q Site Plan Review-Fast Lane Permitting 

Program for reduced time lines for site plan review Site plan review fee n/a 

R 60-Day Review Standard preliminary n/a 
and final engineering 

fees 

s Subdivision (all sizes)<6> 

Engineering review 3,757 94 

T Variance 

I Stormwater (All variance types)<8> 1,207 53 

II Administrative land use (All land use types)<9> 575 53 

2 Final Engineering Fees 

A Drainage Project 
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Stormwater plan review<10> 828 94 

B Final Plat Review 

I Short plat 1,733 94 

II Subdivision 2,437 94 

III Digital Plat Submissions 

a County digital plat preparation-Base fee 165 n/a 

b County digital plat preparation-Per lot 5 n/a 

c Final Site Plan Review 

I Type I 2,000 94 

II Types 2 and 3 3,071 94 

D Floodplain Review 1,370 53 

E Geological Hazard 

Final Engineering Review 710 53 

F Grading and Drainage-Plan Review 

I Fee based on earthwork volume and stormwater 
requirements: 

a Volume 499 c.y. or less 

Basic grading only 365 94 

Basic grading and stormwater MR No. 1-5 1,193 94 

Basic grading and stormwater MR No. 1-10 3,293 94 

b Volume 500 to 4,999 c.y. 

Basic grading only 718 94 

Basic grading and stormwater MR No. 1-5 1,546 94 

Basic grading and stormwater MR No. 1-10 3,646 94 

c Volume 5,000 to 25,000 c.y. 

Basic grading only 1,739 94 

Basic grading and stormwater MR No. 1-5 2,567 94 

Basic grading and stormwater MR No. 1-10 4,667 94 

d Volume greater than 25,000 c.y. 

Basic grading only 2,000 94 

Basic grading and stormwater MR No. 1-5 2,828 94 

Basic grading and stormwater MR No. 1-10 4,928 94 
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II Fee to extend expired approved grading pennit<11> 50% of original fee 94 

G Post Plan Approval-Plan Revisions 

Change design after construction plans approval Hourly rate; initial 94 
deposit $200<3> 

H Single-Family Residence Stormwater Reviews 

I Roof and crawlspace drainage review<13> 345 n/a 

II Stonnwater review (MR No. 1-10) 1,150 94 

I Short Plat 

Engineering Plan Review. Fee based on stonnwater 
requirements: 

Basic engineering review 1,700 94 

Basic review and stormwater MR No. 1-5 2,444 94 

Basic review and stormwater MR No. 1-10 3,800 94 

J Site Plan 

I Types 1, 2, and 3-Final Engineering Review. Fee 
consists of base fee (based on stonnwater 
complexity) plus disturbed area component 
Maximum fee = $20,000 

a Base fee (based on stonnwater complexity): 

Basic engineering review 1,000 94 

Basic review and stormwater MR No. 1-5 4,200 94 

Basic review and stormwater MR No. 1-10 6,900 94 

b Plus fee component for square feet of disturbed 0.025/s.f. n/a 
area<12l 

K Subdivision (all sizes) 

Engineering Plan Review. Fee based on stormwater 
requirements: 

Basic engineering review 2,900 94 

Basic review and stormwater MR No. 1-5 4,845 94 

Basic review and stormwater MR No. 1-10 6,200 94 

L Additional Final Engineering Plan Reviews-Fee 745 94 
Required for Each Review after Third Submittal 

1 Notes: 
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1 1 Cost Recovery. Applicant is required to pay consultant's fees to review specialized designs, 
2 including but not limited to structural walls and bridges. County will send the consultant's bill to 
3 the applicant; total amount must be paid before the project is approved or finalized. 

4 2 This fee only applies when development engineering review is requested by community 
5 development. 

6 3 The hourly rate fee is calculated using a standard annual hourly rate schedule (by job 
7 classification) multiplied by actual staff hours spent on the project. The hourly rate includes 
8 salary, benefits, and program overhead. County will send a final itemized billing, Jess any initial 
9 deposit, that must be paid before the project is approved or finalized. 

10 4 Fee is in addition to development engineering fees associated with a land division and/or 
11 site plan. 

12 5 There is no fee for minor road deviations requested at the same time as a related land use 
13 or engineering application. The minor road deviation stand alone fee applies to applications not 
14 associated with a land use or engineering permit. 

15 6 For applications with both a development engineering preliminary land division (PLO) and a 
16 preliminary site plan (PSR) that are submitted and processed together resulting in one land use 
17 decision, the development engineering fee will equal seventy-five percent (75%) of the 
18 combined total of the PLO and PSR cases. 

19 7 The unoccupied commercial and utility structures fee category is only for simple reviews. 
20 Projects that trigger stormwater minimum requirements (MR) No. 1-5 or No. 1-10 are required to 
21 pay the standard site plan review fee. 

22 8 Fee applies for stormwater variances defined in Section 40.J89.040(E)(J)40.386.030fQ). 

23 9 Fee applies for land use variances defined in Section 40. 550. 020. when engineering review 
24 is required. 

25 10 This fee category is only for drainage projects (including the excavation or construction of 
26 pipes, culverts, channels, embankments or other flow-altering structures in any stream, 
27 stormwater facility, or wetland) that have less than fifty (50) c.y. of earthwork. If the earthwork is 
28 fifty (50) c.y. or greater, then the grading and drainage plan review fee category is required. 

29 11 Approvals for grading and drainage plan reviews expire in one year. Extensions are 
30 allowed if fees paid before the engineering approval expiration date. Requests to extend 
31 engineering approvals after the expiration date may be considered; full engineering fees would 
32 apply. 

33 12 Disturbed area is defined in Section 40.389.10(0) 40.386.010. 

34 13 Fee category applies to the review of proposed revisions to a previously approved land 
35 division that impacts a single-family residence Jot drainage. 
36 
37 Section 2. Amendatory. Sec. 3 of Ord. 2001-12-09, most recently amended by Sec. 1 of Ord. 
38 2012-02-03, and codified as CCC Table 6.110A.030, are each hereby amended as follows: 
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1 6.110A.030 Development inspection fees. 
2 Fees for those development inspection activities contained in Tables 6.110A.030 and 
3 6.11 OA.035 shall be collected prior to inspection: 
4 

Table 6.llOA.030-Development Inspection Fees 

Section Activity Fee Issuance 
Fee 

Engineering Inspection Fees 

A Critical Aquifer Recharge Area Permit (CARA) 

Category I Only 

All types site plan inspection 754 53 

B Drainage Project 

Inspection fee <
1> 1,400 94 

c Grading and Drainage Permit-Inspection 

I Fee based on earthwork volume and stormwater 
requirements. 

a Volume 499 c.y. or less 

Basic grading only 700 94 

Basic grading and stormwater MR No. 1-5 2,100 94 

Basic grading and stormwater MR No. 1-10 2,600 94 

b Volume 500 to 4,999 c.y. 

Basic grading only 1,000 94 

Basic grading and stormwater MR No. 1-5 2,400 94 

Basic grading and stormwater MR No. 1-10 3,000 94 

c Volume 5,000 to 25,000 c.y. 

Basic grading only 2,000 94 

Basic grading and stormwater MR No. 1-5 3,400 94 

Basic grading and stormwater MR No. 1-10 4,000 94 

d Volume greater than 25,000 c.y. 

Basic grading only 4,000 94 

Basic grading and stormwater MR No. 1-5 5,400 94 

Basic grading and storm water MR No. 1-10 7,000 94 
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D Grading Permit-Extensions and Penalties 

I One-year extension for construction inspection C
2> 50% of original fee 94 

II Work without permit Double fee n/a 

E Inspection 

Inspection per hour after normal work hours and Hourly rate <3> n/a 
any reinspection (regardless of time of day) 

F Short Plat 

I Inspection fee 5,544 94 

II Rural driveways 348 53 

G Site Plan 

I Types 1, 2, and 3-Site work. Fee consists of base 
fee plus disturbed area component. 
Maximum fee = $35,000. 

a Base fee-All projects 3,250 94 

b Plus: fee per sq. ft. of disturbed area c4> 0.028/s.f. n/a 

II Inspection fee-Frontage along existing public 
street (arterials and collectors only) 

a Base fee 300 94 (5) 

b Per linear foot length of frontage 0.75/1.f. n/a 

III Unoccupied commercial and utility structures <6> 1,097 94 

IV Final Site Plan Inspection 1,097 53 

H Subdivision (all sizes) 

I Inspection fee-Site work 

a Base fee 7,133 94 

b Per lot fee 179 n/a 

II Inspection fee-Frontage along existing public 
street (arterials and collectors only) 

a Base fee 300 94 (5) 

b Per linear foot length of frontage 0.75/1.f. n/a 

I System Integrity Review 

I Maintenance warranty 1,164 53 

II Performance bond <n Hourly rate; initial 53 
deposit $200 <3> 
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1 Notes: 

2 1 This fee category is only for drainage projects (including the excavation or construction of 
3 pipes, culverts, channels, embankments or other flow-altering structures in any stream, 
4 stormwater facility, or wetland) that have less than fifty (50) c.y. of earthwork. If the earthwork is 
5 fifty (50) c.y. or greater, then the grading and drainage plan review fee category is required. 

6 2 Grading and drainage permit inspections are valid for one year. The one year starts on the 
7 date of the preconstruction conference. If no preconstruction conference is held, the permit year 
8 begins when fees are paid. Extensions are allowed if fees are paid before the expiration date. 
9 Requests to extend inspection after the expiration date may be considered; full inspection fees 

10 would apply. 

11 3 The hourly rate fee is calculated using a standard annual hourly rate schedule (by job 
12 classification) multiplied by actual staff hours spent on the project. The hourly rate includes 
13 salary, benefits, and program overhead. Inspection time outside normal work hours is calculated 
14 at one and one-half (1.5) times the standard hourly rate. County will send a final itemized bi/ling, 
15 less any initial deposit, that must be paid before the project is approved or finalized. 

16 4 Disturbed area is defined in Section 4{).389.{)1{)fD}40 386.010. 

17 5 When a project includes both on-site and frontage inspection at the same time, only one 
18 issuance fee is required. 

19 6 The unoccupied commercial and utility structures fee category is only for simple inspections. 
20 Projects that trigger stormwater minimum requirements No. 1-5 or No. 1-10 are required to pay 
21 the standard site plan inspection fee. 

22 7 Fee applies to requests to use a performance bond (or similar legal instrument) to delay 
23 constructing public facilities or landscaping. The fee also applies when obtaining traffic impact 
24 fee credits, under certain circumstances. Fee is for staff costs for activities including, but not 
25 limited to, negotiating the terms of the bond, reviewing cost estimates and legal documents, and 
26 releasing the bond when completed. Field inspection time is not included in this fee. 
27 
28 Section 3. Amendatory. Sec. 1 of Ord. 2012-02-03, most recently amended by Sec. 1 of Ord. 
29 2015-01-07, and codified as CCC Table 6.110A.035, are each hereby amended as follows: 

30 6.11 OA.035 NPDES erosion control Inspection fees. 
31 

Table 6.llOA.035-NPDES Erosion Control Inspection Fees<1> 

Section Activity Fee Issuance 
Fee 

1 Annual Erosion Control Inspection Fee--
First Y ear<2> 

A Fee consists of base fee plus disturbed area 
component<3

• 
4
> 
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I Base fee 350 94 

II Additional fee for disturbed area up to and 1,000/acre n/a 
including 1 acre 

III Additional fee for disturbed area over 1 acre to 350/acre n/a 
5 acres 

IV Additional fee for disturbed area over 5 acres to 100/acre n/a 
100 acres 

v Additional fee for disturbed area over 100 acres 50/acre n/a 

2 Erosion Control Inspection Fee During 600 94 
Maintenance Bond Period (2-year fee) 

3 Annual Extensions<5> 80% of initial 94 
inspection fee 

1 Notes: 

2 1 NPDES erosion control inspection fees are in addition to development inspection fees in 
3 Table 6.110A.030. 

4 2 The inspection permit year for erosion control begins on the date of the preconstruction 
5 conference. If no preconstruction conference is held, the permit year begins when fees are paid. 

6 3 The disturbed area fee calculation adds the fee component from each applicable area 
7 range. The fee formula calculates the area in acres using two (2) significant figures a'fter the 
8 decimal point. For example, the fee for a project with two hundred (200) acres of disturbed area 
9 is seventeen thousand three hundred forty-four dollars ($17,344) ($17,344 = 350 + 94 + 1,000 + 

10 1,400 + 9,500 + 5,000). 

11 4 Disturbed area is defined in Section 40.689.010 (0}40.386.010. 

12 5 Erosion control inspections are initially valid for one (1) year. Extensions at a reduced rate 
13 are allowed if fees are paid before the expiration date. Projects with expired annual erosion 
14 control inspection permits shall pay the full fee and may be subject to code enforcement action. 

15 Section 4. Amendatory. Sec. 1 (Exh. A) of Ord. 1998-11-17, most recently amended by Sec. 3 
16 of Ord. 2009-01-01, and codified as CCC 13.26A.005, are each hereby amended as follows: 

11 13.26A.005 Purpose and appliGability lntrodyctjon 

18 A. Pumose. The purpose of this chapter is to protect the county's surface and groundwater 
19 quality by providing minimum requirements for reducing and controlling the discharge of 
20 contaminants and stormwater flows. The &,aoard of a.County a.councilors finds this chaoter 
21 js necessarv to protect the health. safetv and welfare of the residents of Clark Countv and 
22 the jntegrjty of the countv's resources for the benefit of all. resegRi20es that water ~1:1ali~' 
23 EiegraeatieR GaR res1:1lt either EiireGtly frem ene (1) Eiissharge er thre1:1gh the sellestive 
24 impast ef FRaRy small eissharges. 

25 B. Applicability. 
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1 L This chapter applies to the discharge of contaminants to surface water, stormwater and 
2 groundwater as set forth in Section 13.26A.025 and requires certain sites and activities to 
3 utilize best management practices as set forth in Section 13.26A.035 and stormwater facility 
4 maintenance practices set forth in Section 13.26A.040. 

5 G-: 2.. The e,aoard of ~ounty oCemmissieReFsCouncjlors also recognizes that the implementation 
6 of successful pollution control practices is most likely through a pollution prevention {water 
7 resources) education effort for business owners and the general public. In implementing this 
8 chapter, the county will primarily rely on education and technical assistance to show 
9 individuals how to implement pollution control practices. Enforcement actions will normally 

10 be implemented when education and technical assistance measures are unsuccessful at 
11 protecting the public interest or when i persons willfully contaminate§ the water resources 
12 of Clark County. F1:1rtl:ieF it is Rat tl:ie iRteRt ef tl:iis ol:iapteF te l:iave tl:ie 001:1Rty p1:1FS1:1e 
13 eRf.eFGeFReRt aotieRs agaiRst peFSens 'NRese aotiens or activities Fes1:1lt in tl:ie Elisol:iar:ge of 
14 Ele minimis amo1:1nts of ooRtaminants into tl:ie 'NateF Fes01:1FGes ef ClaFk C01:1nty. 

15 ~ .3... The b§,oard of oCounty oCemmissienersCouncilors finEls tl:iis ol:iapteF is Reoessal)' te pFoteot 
16 - the l:iealtl:i, safety anEI welfare ef the resiElents of ClaFk C01:1nty anEI tl:ie integFity of the 
17 001:1Rty's Feso1:1FGes f.er the l:>enefit of all l:>y: miniFRii!ing OF eliminatiRg water "'1:1ality 
18 ElegFaElation; preseFVing aREI eRl:ianoiRg tl:ie s1:1itability ef 'Naters f.eF reoFeatioR, fisl:iiRg, 
19 wilEllife l:iabitat, a"'1:1atio life aREI otl:ieF beRefioial 1:1ses; aREI pFeseFViRg aREI eRhaRoiRg the 
20 aestl:ietio quality anEI eiotio iRtegFity of tl:ie wateF. Tl:ie eoaFEI ef 001:1nty oommissioReFS 
21 recognizes that implementation of this chapter is required under the federal Clean Water 
22 Act, 33 U.S.C. 1251 et seq. In meeting the intent of the Clean Water Act the e.a,oard of 
23 e~ounty oCommissioReFSCouncilors also recognizes the importance of maintaining 
24 economic viability while providing necessary environmental protection and believes this 
25 chapter helps achieve both goals. 

26 4. The county's Clean Water Division manages the requirements of the Washington 
27 Department of Ecology's Phase I NPDES Municipal Stormwater Permit that became 
28 effective August 1. 2013 (amended December 2014> and is due to expire July 31. 2018 
29 for Clark County. 
30 
31 C, Definitions. 
32 The following definitions shall apply in the jnteroretatjon and enforcement of this chapter: 
33 

A KART "AKABr meaas "all kaowa, available, aad reasoaable methods Qf 
pB;~veatioa, coat[ol aad t[eatmeat." AKABI [epceseats tbe most 
~U[[eat metbodology tbat caa ceasoaably be cequi[ed fQc p[e~atiag 
coat[olliag or abatiag tbe pollutaats a§sociated witb a discba!:Qe 
Ibe coacept gt 8KABI &ioolies to bQ1b 12oiat aag aoagoiat soucce§ 
~1 pollutioa. 

Best maaagemeat "Best magiijg~meat practices (BMEsr ace tbe scbedules of acih£ities1 

ocactices or BMPs probibitioas of gractices1 maiateaaace groceduces1 aad st[uciural 
aad/o[ maaagecial gracti~§. Q[ strnciu[al features approved by 
Ecology tbat. wbea used siagly O[ in combination. pceveat O[ redu~ 
tbe [elease Qt: pQllutagts iiills;I otbe[ ad:i£~cse impacts to wate[S of 
~asbiagtoa Stat~. 

~bagte[ "~bapt~u: m~aD§ tbis s;;ba121~t aad ~DY adminis1c~tive [Ules &IDQ 

Ordinance No.: 2015-11-24 Page 11 of73 



~ulatiQns adQQl~d lg imQlement tbis ~baQler. 

~lean Wate[ Act "Clean Wate[ Act" means 3~ U.S.C '.1251 et seg. 1 as amended. 

CQntaminants "~Qntaminants" include, but are not limited tQ tbe fQllQwing; 
1. Irasb Q[ deb[is· 
2. CQnst[yctiQn maierials; 
3, EetrQl~1.1m grQducts inQluding but nQt limited tQ Qil gasQline 

gr.ease. fuel oil oc tJeatigg Qil; 
~. 8otifree~~ and Qlb~r auSQII!Qthle Q[Qducts; 
§, Metal§ in eitber garticulate Qr dissQl~ed !Qrm; 
6. Elammable Qr exglQsi~e materials: 
Z. BadiQacti~e matedal· 
8. Batteries; 
9. Acids iill~alis, QC bases; 
lQ Eainl~ stain~. r.esins. lacguers 12[ ~amistu;~§; 
11. Oeg~iiJ§~[s ans;1£g[ sQl~~ots: 
:I z. Drain "l~aaers; 
:13. eesticides. b~[bicides Q[ fertili~~rs: 
H Steam cleanicg wastes; 
1~. SQaQs getergents1 QC '1!mmQnia· 
16 Swimming QOQI backwasb· 
1Z CblQrine bi:Qmine and otber gisinfectants; 
:I~. l:::leated ~ater 
1 ~. QQmesli~ anim&I ~stes; 
20. Sewage; 
21. Bec~atiQnal xebicle waste· 
~2. Animal Qarcasses, excluding salmQnid§; 
23. EoQd wastes; 
2~. Ba[k and otber fibrous mate[ials; 
~~ ColleQl~Q lawn ~liQQings. l~s~~§ or brS)ncbes; 
~6. Silt, §~Qimeni. Qr gra~el; 
~z. ~~~s (~25~eQ1 as §t§}ted in Se~iQn :l3,26A.Q25(QH1H; 
28. Cbemicals nol normallx found in uncontaminated water; 
29. Swimming QQol water 
30. Water discbai;ged during water well disinfection; 
31. eatable water; 
32. eotabl~ water lin~ flusbing· and 
~~. 6n~ baza[Qgys material gr wast~ c~ listed abo~e. 

~lark Coun~ "Clark Coun~ Stormwate[ Manual" means tb~ stormwater man!,Jal 
Stormwatec Manual iii!dQQl~Q b~ Qrdic&1nce ZQl ~-~-xx 

CQun~ "Coun~" m~ans tbe municigalit~ of Clark Coun~. Wasbington. 

Oiscbai;ge "Oiscbai;ge" means to tbrow drain. celease. gumQ, sgill, em1;1~. ~mit 
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Q[ QQU[ fol;1b an~ maU~[ Q[ tQ ~use QC allQW ooatte[ tQ fJQW, C!JIJ Q[ 

seeQ from land Q[ be tbCQwn. drained. [eleased, durnged. sgill~d. 
emgtied, emitted gr QQuced intQ wateL 

Eocest Q[a~i"e§ "EQt~§t Qtactic~§" m~ans an~ 51cti~i1~ condu~ted on O[ gi~ctl~ 
12etlii1ining to fo~§l laad and !;§lating 1'2 gcQwigg, ba~estiog Q[ 
Qcocessing timbe[1 as defined ia Cb"Qte[ 222-16 WAC. 

~touadwatec "Gtoun~at~i:: rneaos wat~[ in a ss;itucated ~goe oc §l[aturn b~ne~tb 
tb~ §U~"e Qf lgad oc below a surtac~ ~ate[ QQ~~ <WAQ 113-,QQ-
~ 

~EDES (t~ational "~EDES £~ational Eollutant Qiscb!ilt9e Elimicii!tion S~§ternl Qe[mit" 
Eollut!;lat Qi§cbar,g~ me!ilas an ~utbo[i~ation. li"ease. Q[ egui~!;lleat coat[ol documeol 
Eliwiaatioa S~steml issued b~ Sbe Ea~irnnm~otal E[Qtectioa tigeac~ oc tbe Wasbingtog 
~ D~Qartmeat of EcQlog~ tQ imtilemeat tbe [.§QUi[emeats of the 

~EDES Qcog[am uadec tbe Clean Watec Act, 

Pe[sQa "E!~[SQIJ" meao§ aa iggi~idual, Q[ tb~it Qgeats QC assign§; a 
muoici12ali~; QQliij~al subdi~isiQg; go~emm~at ageoc~; Qarta~[§big; 
CQ[QO[atioa; business; Q[ aa~ otbe[ eat~. 

Besgoasible Qfficigl "BesQOIJ§ible oU.icial" me~as tb~ ~la[k Coua~ M51aage[ Q[ bi§lb~c 
5!QQoint~si design~ foe tbe gucgoses of tbi§ cba~c. 

SOU[Ce CQntCQI BME "SQucce ~ont[OI BME" means a st[uctuce Q[ oQeration tbat is 
iateaded to Q[e~eat Qollutaais fi:om ~omiag iato coatact witb 
§tocmwa~[ lb[ougb gb~si"&il §egaratiQD of a~ii!S or ca~!dl 
manag~rneat of acti~ities tbat a!:.§ sou[ce§ Qt Qollutants. Ibis maoual 
segacates sou[ce coattQI BMEs into two ~ges. Strnctu[al Soucce 
Cgntrol BMEs ace Qb~sical strnctu[al. O[ me~banical de~ices oc 
facilities tbat ace intended to Q~ent Qollutants fi:om eatecing 
stQ[mwate[. Q~cational BMEs ace non-structural Q[actices tbat 
Qce~eat Q[ reduce Qollutants fi:om entering sto[mwate[. 

State waste discbacge "State waste discbacge Qe[mit" means an autbo[ization. license. Q[ 

~ ~gyi~aleot cont[ol documenl issued b~ tbe W!il§bington DeQartrneat 
of Ecolog~ in accocdaace witb Wasbingtoa Administ[ati~e CQde. 

Surface wate[ and Wate[ ocigjgating fi:Qm [ainfall and otbe[ Q[eCiQitatioa tbat is tougd in 
StQ[mwatec dcainag~ facilities. [i~e[s streams sQtings seeQs, QQDS;fs, lakes. 

and wetlangs, as well as sballow g[oundwatec. 
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Treatment BMP Treatment BMP" means a BMP intended to remove contaminapts 
once they are already contained in stormwater. 

1 

2 Section 5. Repealer. Sec. 1 (Exh. A) of Ord. 1998-11-17, most recently amended by Sec. 1 
3 (Att. A§ 2) of Ord. 2011-08-08, and codified as CCC 13.26A.015, are each repealed in their 
4 entirety. 
5 
6 Section 6. Amendatory. Sec. 1 (Exh. A) of Ord. 1998-11-17, most recently amended by Sec. 1 
7 (Att. A§ 2) of Ord. 2011-08-08, and codified as CCC 13.26A.025, are each hereby amended as 
8 follows: 
9 

10 13.26A.025 Discharges into Clark County Waters 
11 
12 A. Prohibited Discharges 
13 1. It is unlawful for any person to discharge any contaminants, as defined in 
14 Section 13.26A.OQ4-5...C, into the municipal separate storm sewer system CMS4l. 
15 surface water, stormwater, or groundwater. 
16 2. Illicit Connections. Any connection that could convey anything not composed entirely of 
17 surface and stormwater, directly to surface water. aRd stormwater ... '* groundwater .w; 
18 into the county's municipal separate storm sewer system is considered an illicit 
19 connection and is prohibited with the following exceptions: 
20 a. Connections conveying allowable discharges; ,QL, 
21 b. Connections conveying discharges pursuant to an NPDES permit or a state 
22 waste discharge permit~ 
23 o. Genneetiens oenveying eff11:Jent ffem on site sev1age Elis~esal systems te 
24 s1:J~s1:Jrfaoe soils. 
25 B. Allowable Discharges. The following types of discharges shall not be considered prohibited 
26 discharges for the purpose of this chapter unless the diFOotor responsible official determines 
27 that the type of discharge, whether singly or in combination with others, is causing 
28 significant contamination of surface and stormwater or groundwater: 
29 1. Uncontaminated water from crawl space pumps or footing drains; 
30 2. Lawn watering; 
31 3. Street and sidewalk wash water. water used to control dust. and building washdown 
32 that does not jncluded deteraents or pollutants: 
33 ~- Swimming pool water if dechlorinated to a concentration of 0.1 parts per million or less, 
34 pH adjusted and controlled to prevent erosion and sediment transport. ~ 
35 temperature shall be controlled to minimize impact to receiving waters. Wastewater and 
36 filter backwash are not allowable: 
37 ,Q,4. Materials placed as part of an approved habitat restoration or bank stabilization project; 
38 .§&. Air conditioning condensate; 
39 Ze. Flows from riparian habitats and wetlands; 
40 §;7. Springs; 
41 ~- Diverted stream flows; 
42 10.9. Rising ground waters; 
43 1,1.G. Uncontaminated ground water infiltration (as defined at CFR 35.2005(20)); 
44 1~4. Uncontaminated pumped groundwater; 
45 13 Foundation drains: 
46 14. Footjog drains· 
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1 1~. Irrigation water from agricultural sources that is commingled with .YJ:twl stormwater; 
2 1 a. Tho fallowing Elisshargos f.rnm eoats: ongino 0Kha1:1st, sealing 'Naters, effl1:1ent from 
3 sinks, showers anEI la1:1nElry f.asilities ane treatee sewage f.rnm Type I ane Typo II 
4 marine sanitation de11ises; anEI 
5 14. Common prastises far water well elisinf.estion if. deshlorinated to a soneentration of 0.1 
6 parts per million or less, pl=4 aelj1:1steEI and eontrolled to prevent erosien anEI seEliment 
7 transport. 
8 16, Potable water sources if dechlorinated to a concentration of 0.1 parts per million or less 
9 pH adjusted and controlled to prevent erosion and sediment transoort: 

10 17. Discharaes from emeraency fire-fighting activities: and 
11 18, Non-stormwater discharges authorized by another NPDES permit or State Waste 
12 Discharae Permit. 
13 
14 C. Exceptions 
15 1. Dye testing is allowable but requires -YeF9aJ notification to the direstor responsible official 
16 at least one (1) day prior to the date of test. +he Clark County environmental sor\'iees 
17 Elepartment, Clark C01:1nty p1:1elis health, or a sewer service purveyor is exempt from this 
18 requirement. 
19 2. If a person has properly designed, constructed, implemented and is properly maintaining 
20 BMPs, and is carrying out AKART as required by this chapter or through another federal 
21 or state regulatory or resource management program, and contaminants continue to 
22 enter surface and stormwater or groundwater, then that person shall not be in violation 
23 of Section 13.26A.025(A). 
24 3. If a person can demonstrate that there are no additional contaminants being discharged 
25 from the site above the background conditions of the water entering the site, then that 
26 person shall not be in violation of Section 13.26A.025(A). 
27 4. Emergency response activities or other actions that must be undertaken immediately or 
28 within a time too short to allow full compliance with this chapter, to avoid an imminent 
29 threat to public health or safety, shall be exempt from this section. The elirestor 
30 responsible official may specify actions that qualify for this exception in county 
31 procedures. The person responsible for emergency response activities should take steps 
32 to ensure that the discharges resulting from such activities are minimized to the greatest 
33 extent possible. In addition, this person shall evaluate BMPs and the site plan, where 
34 applicable, to restrict recurrence. 
35 
36 Section 7. Amendatory. Sec. 1 (Exh. A) of Ord. 1998-11-17, most recently amended by Sec. 3 
37 (Exh. 2) of Ord. 2009-01-01, and codified as CCC 13.26A.035, are each hereby amended as follo\NS: 

38 13.26A.035 Best Management Practices Requirements 
39 
40 A. Best Management Practices. 
41 1. Existing development, current activities, and new development activities not covered 
42 by the Clark County stormwater and erosion control ordinance (Chapter 40.38W) that 
43 are not listed in the exemptions of this subsection are required to apply stormwater 
44 quality BMPs listed in the Stormwater Poll1:1tion Control Man1:1al Best Management 
45 Praetises far B1:1sinesses and Goi.•ernment Ageneies, or the SMMV\'VV Clark County 
46 Stormwater Manual. A BMP not included in these this manuals may be approved by 
47 the direstor responsible official if the proponent it-i&-demonstrate§...G-te that it provides 
48 equivalent effectiveness far applying AKART. An exemption from the requirement to 
49 use BMPs does not provide an exemption allowing prohibited djscharaes 
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1 2. In applying the BMP rnaRual Clark County Stormwater Manual for existing 
2 development, the direGtor responsible official shall first require the implementation of 
3 nonstructural source control BMPs. If these are not sufficient to prevent contaminants 
4 from entering surface and stormwater or groundwater, the direotor responsible official 
5 may require implementation of structural source control BMPs or treatment BMPs, 
6 using A KART. 
7 B. Exemptions. The following persons or entities are exempt from the provisions of this 
8 section unless the diFeotor responsible official determines the alternative BMPs to be 
9 ineffective at reducing the discharge of contaminants or activities are causing a prohibited 

10 discharge: 
11 1. Persons implementing BMPs through another federal or state regulatory or resource 
12 management program,~ provided the director responsible official may perform 
13 inspections to ensure compliance with this chapter. If the other program requires the 
14 development of a best management practices plan, the person shall make thmeif plan 
15 available to Clark County upon request; 
16 2. Persons engaged in the production of crops or livestock for commercial trade; provided, 
17 that such persons shall comply with the requirements of Chapter 40.440; 
18 3. Persons engaged in forest practices regulated under WAC Title 222, except for Class 
19 IV general forest practices as defined under Chapter 222-16 WAC; and 
20 4. Persons conducting normal residential activities at property containing a single-family 
21 detached dwelling, duplex or triplex and modifications to it on a lot approved for such 
22 use, unless the direGtor responsible official determines that these activities pose a 
23 hazard to public health, safety or welfare; endanger any property; or adversely affect 
24 the safety and operation of county right-of-way, utilities, and/or other property owned or 
25 maintained by the county. 
26 
27 Section 8. Amendatory. Sec. 3 of Ord. 2000-07-34, most recently amended by Sec. 1 (Att. A§ 2) 
28 of Ord. 2011-08-08, and codified as CCC 13.26A.040, are each hereby amended as follows: 

29 13.26A.040 MAINTENANCE OF STORMWATER FACILITIES. 
30 
31 A. Maintenance and Inspection Required. All public and private drainage facilities shall be 
32 inspected and maintained by the owner in accordance with the Stermwater i;acility 
33 MaiRtenaRce Mam1al Clark County Stormwater Manual. The intent is to ensure proper 
34 maintenance of pollution control and quantity control facilities to protect surface water and 
35 groundwater. The direGtor responsible official may require the owner to conduct more 
36 frequent inspection and/or maintenance when necessary to assure that facilities function 
37 as designed for pollutant control and quantity control. The Sterm•Nater i;acility 
38 MaiRteRaRce MaRual Clark County Stormwater Manual shall be filed with and available at 
39 the departmeRt of en'JironmeRtal services County. 
40 B. Alternative Maintenance Practices. The responsible official shall approve a An altemati'Je 
41 maintenance practice for a stormwater facility not included to tl=tose in the Storrnwater 
42 Facility MaiRtenaRce MaRual Clark County Stormwater Manual or mainteRaRce praGtices 
43 for a storrnwater facility Rot iRcluded in tl=te Stermwater Facility MaiRteRaRce MaRl:lal may 
44 ee appFO'Jed By tl=te director !if the proponent demonstrate~ that the proposed 
45 maintenance practice provide~ pollutant controls equivalent to maintenance standards of 
46 the Stormwater Management Manual for Western Washington ~· The director 
47 responsible official shall update the Storm·Nater Facility MaiRtenance MaRl:lal Clark County 
48 Stormwater Manual to include alternative maintenance practices or maintenance practices 
49 for facilities not included in the manual before such practices are allowed for general use. 
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1 C. Disposal of Waste from Maintenance Activities. Disposal of waste from maintenance of 
2 drainage facilities shall be conducted in accordance with federal, state, and local 
3 regulations, including the Minimum Functional Standards for Solid Waste Handling, 
4 Chapter 173-304 WAC; guidelines for disposal of waste materials; and, where appropriate, 
5 Dangerous Waste Regulations, Chapter 173-303 WAC. 
6 D. Exceptions. The eirestor responsible official may grant an exception for maintenance 
7 requirements that conflict with federal, state, or local environmental regulations such as a 
8 Washington Department of Fish and Wildlife Hydrologic Project Approval, a wetland 
9 permit, geologically hazardous area requirements, or habitat conservation requirements. 

10 E. County Maintenance Projects. The eirestor responsible official shall prepare a list of 
11 stormwater facilities for major maintenance or repair. The list will be updated annually and 
12 prioritize projects based on the needs to protect water bodies, protect public safety, 
13 prevent catastrophic infrastructure failure, prevent flooding, and protect infrastructure. 
14 F. Private Maintenance Projects. The responsible official may require that the operator of a 
15 P~rivately operated and maintained facilityies with deferred maintenance may reet1:1ire 
16 complete construction projects to bring them facility into compliance with maintenance 
17 standards. The elirestor resoonsible official may approve a work schedule to bring these 
18 facilities into compliance with the Stormwater P:aGility MaiAteAaAGe MaA1:1al Clark County 
19 Stormwater Manual. This does not relieve the operator from performing routine 
20 maintenance and enforcement under provisions of this chapter. 
21 
22 Section 9. Amendatory. Sec. 1 (Exh. A) of Ord. 1998-11-17, most recently amended by Sec. 3 
23 (Exh. 2) of Ord. 2009-01-01, and codified as CCC 13.26A.045, are each hereby amended as follows: 
24 
25 13.26A.045 Administration. 
26 
27 The airestor responsible official is authorized to implement the provisions of this chapter, and will 
28 coordinate the implementation and enforcement of this chapter with other Clark County departments. 
29 
30 
31 Section 10. Amendatory. Sec. 1 (Exh. A) of Ord.1998-11-17, most recently amended by Sec. 3 
32 (Exh. 2) of Ord. 2009-01-01, and codified as CCC 13.26A.050, are each hereby amended as follows: 

33 13.26A.050 Enforcement. 
34 
35 A. The aireotor resoonsible official is authorized to carry out enforcement actions pursuant to the 
36 enforcement and penalty provisions of Title 32. 
37 B. The airestor responsible official is authorized to make such inspections and take such actions 
38 as may be necessarv req1:1irea to enforce the provisions of this chapter. Such inspections shall 
39 be made in accordance with Title 32. 
40 1. The airestor responsible official may enter and inspect property to observe best 
41 management practices and maintenance practices, or examine or sample surface and 
42 stormwater or groundwater as often as may be necessary to determine compliance with 
43 this chapter. Whenever an inspection of a property is made, the findings shall be recorded 
44 and a copy of the inspection findings shall be furnished to the owner or the person in 
45 charge of the property after the conclusion of the investigation and completion of the 
46 inspection findings after the conclusion of the investigation and completion of the 
4 7 inspection findings. 
48 2. When the elireotor responsible official has made a determination under subsection (8)(1) of 
49 this section that any person is violating this chapter, the aireGtor responsible official may 
50 require the violator to sample and analyze any discharge, surface and stormwater, 
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1 groundwater and/or sediment, in accordance with sampling and analytical procedures or 
2 requirements determined by the dir:estor resoonsible official. If the violator is required to 
3 complete this sampling and analysis, a copy of the analysis shall be provided to the 
4 direstor resoonsible official. 
5 C. In addition to any other penalty or method of enforcement, the prosecuting attorney may bring 
6 actions for injunctive or other relief to enforce this chapter. 
7 
8 Section 11. Amendatory. Sec. 1 (Exh. A) of Ord.1998-11-17; most recently amended by Sec. 3 
9 (Exh. 2) of Ord. 2009-01-01, and codified as CCC 13.26A.060, are each hereby amended as follows: 

10 
11 13.26A.060 Hazards 
12 
13 A Whenever the direetor responsible official determines that any violation of this chapter 
14 poses a hazard to public health, safety or welfare; endangers any property; or adversely 
15 affects the safety and operation of county right-of-way, utilities and/or other property owned 
16 or maintained by the county; the person holding title to the subject property, and/or other 
17 person or agent in control of such property, upon receipt of notice in writing from the 
18 direstor responsible official, shall within the period specified therein address the cause of 
19 the hazardous situation in conformance with the requirements of this chapter. 

20 8. Notwithstanding any other provisions of this chapter, whenever it appears to the direstor 
21 responsible official that conditions covered by this chapter exist and necessitate req1::1iriAg 
22 immediate action to protect the public health and/or safety, the direetor responsible official 
23 is authorized to enter such property, as provided by Chapter 32.04, for the purpose of 
24 inspecting and investigating such emergency conditions. The direeter responsible official 
25 may without prior notice order the immediate discontinuance of any activity leading to the 
26 emergency condition. Failure to comply with such order shall constitute a misdemeanor as 
27 specified in Title 32. 
28 
29 Section 12. Amendatory. Sec. 4 (Exh. C) of Ord. 2004-06-04, most recently amended by Sec. 
30 4 of Ord. 2013-07-07, and codified as CCC 14.06.20, are each hereby amended as follows: 

31 14.06.020 Publication. 
32 
33 One complete copy of the Clark County Residential Code, together with a complete copy of the 
34 International Residential Code, ~ ~ Edition, including any adopted appendices, shall be 
35 kept on file in the Department of Community Development, and shall be made available during 
36 regular business hours for viewing and inspection by the general public. 
37 
38 Section 13. Amendatory. Sec. 4 (Exh. C) of Ord. 2004-06-04, amended by Sec. 18 of Ord. 
39 2007-06-19, and codified as CCC 14.06.904.5, are each hereby amended as follows: 

40 14.06.904.5 Roof assemblies-Materials. 

41 Section R904 (Roof Assemblies-Materials) of the IRC shall be amended by the addition of the 
42 following new section: 

43 904.5 Special Conditions. In those areas designated as Wildland Urban Interface/Intermix by 
44 Clark County Code 15.13.030: 
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1 ( 1) Roofing materials for new construction or replacement of existing roofs shall be limited to 
2 those types which are noncombustible or have a class C or greater rating as defined in IBC 
3 Section 1505. 

4 (2) Roofs with slopes of less than 3:12 shall have a noncombustible covering. 

5 904.5 Special Conditions. For green or vegetated roof design: 

6 Follow the International Green Construction Code llgCC) for all design considerations Note that 
7 specific information can be found in section 403 for stormwater and 408 for vegetative roofs. 
8 The lgCC follows the International Code Council recommendations for building codes (as 
9 adopted by the State of Washington> https://fortress wa gov/ga/apps/sbcc/page.aspx?nid=4 

10 Section 14. Amendatory. Sec. 1 of Ord. 2007-06-05; most recently amended by Sec. 10 of 
11 Ord. 2012-05-14, and codified as CCC 14.07.030, are each hereby amended as follows: 

12 14.07.030 Definitions. 

13 For the purposes of this chapter, the following definitions apply: 

14 "Bench" means a relatively level step excavated into earth material on which fill is to be placed. 

15 "Compaction" means the densification of a fill by mechanical means. 

16 Cut. See "Excavation." 

17 "Downdrain" means a device for collecting water from a swale or ditch located on or above a 
18 slope, and safely delivering it to an approved drainage facility. 

19 "Earth materials" means naturally occurring material consisting of minerals, rocks, and soil. 
20 Earth materials can be a mixture or combination of such materials. For the purposes of this 
21 chapter, earth materials do not include organic soil amendment materials, such as compost 
22 or bark, unless such materials are used or accumulated in such a quantity or manner that 
23 they act as fill in changing grade or drainage. 

24 "Erosion" means the wearing away of the ground surface as a result of the movement of wind, 
25 water or ice. 

26 "Excavation" means the removal of earth material by artificial means, also referred to as a "cut." 

27 "Fill" means placing of earth materials by artificial means. 

28 "Grade" means the vertical location of the ground surface contour. 

29 "Grade, existing" means the surface contour of a site that exists immediately prior to any land-
30 disturbing activity. 

31 "Grade, finished" means the surface contour of the site at the conclusion of all land-disturbing 
32 activities. 

33 "Grading" means an excavation, fill, stockpile, or combination thereof. 
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"Key" means a compacted fill placed in a trench excavated in earth material beneath the toe of a 
slope. 

"Land-disturbing activity" means any activity that results in mo¥ement of earth, or a change in 
the existing soil cover (both vegetative and nonvegetative) and/or the existing soil 
topography. Land-disturbing activities include, but are not limited to, clearing, grading, 
filling, and excavation. Compaction that is associated with stabilization of structures and 
road construction is also considered a land-disturbing activity. Vegetation maintenance 
practices. including landscape maintenance and gardening. are not considered land
disturbing activity. Stormwater facility maintenance is not considered land disturbing activity 
if conducted according to established standards and procedures. 

"Site" means the area within the legal boundaries of a parcel or parcels of land that is (are) 
subject to new development or redevelopment. For road projects, the length of the project 
site and the right-of-way boundaries define the site. 

"Slope" means an inclined surface, the inclination of which is expressed as a ratio of horizontal 
distance to vertical distance. 

"Stockpile" means the temporary storage of earth materials on a site, usually with the intent to 
use the material on the same property in a later stage of construction. 

"Terrace" means a relatively level step constructed in the face of a graded slope for drainage 
and maintenance purposes. 

Section 15. Amendatory. Sec. 1 of Ord. 2007-06-05, most recently amended by Sec. 11 of 
Ord. 2014-01-08, and codified as CCC 14.07.040, are each hereby amended as follows: 

14.07.040 Permits required. 

**** 

(6) Stormwater. Grading activity must be consistent with Chapter 40.3~. All projects 
conducting land disturbing activity. as defined in sections 14.07 030 and 40 100.070 and 
40.386.010. are subject to stormwater and erosion control requirements of Chapter 40.386 
Grading for a stormwater management plan that includes preservation of native vegetation 
must follow guidelines to adequately protect the future viability of vegetation. 

Section 16. Amendatory. Sec. 1 of Ord. 2007-06-05, most recently amended by Sec. 10 of 
Ord. 2012-05-14, and codified as CCC 14.07.050, are each hereby amended as follows: 

14.07.050 Submittal requirements. 

Ul To obtain a grading permit, the applicant must first file for application with Clark County. All 
submitted applications and plan sets must contain the required information detailed in the 
grading permit application packet. 

(2) A stormwater site plan and an erosion control plan are required for compliance with 
Chapter 40 386 
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1 Section 17. Amendatory. Sec. 1 of Ord. 2007-06-05, most recently amended by Sec. 10 of 
2 Ord. 2012-05-14, and codified as CCC 14.07.070, are each hereby amended as follows: 

3 14.07 .070 Inspections. 

4 ""=Inspections shall be governed by Section 109 of the IBC. The special inspection 
5 requirements of IBC Section 1704.7 shall apply to work performed under a grading permit 
6 where required by the building official. 

7 (2) All completed projects must include stormwater code inspections for any grading activitv in 
8 accordance with the requirements of Chapter 40.386. 
9 

10 Section 18. Amendatory. Sec.1 (Exh. A) of Ord. 2003-11-01, as most recently amended by 
11 Sec. 2 (Exh. 2) of Ord. 2012-07-15, and codified as CCC 40.100.070, are each hereby 
12 amended as follows: 

13 40.100.070 Definitions 

14 Unless the context clearly requires otherwise, the definitions in this section shall apply to terms 
15 in this title. In addition to definitions provided below, there are chapter-specific or section-
16 specific definitions in the following sections: 

17 •Section 40.240.040, Columbia River Gorge National Scenic Area Districts; 

18 •Section 40.250.010, Airport Environs Overlay Districts (AE-1 , AE-2); 

19 • Section 40.250.030, Historic Preservation; 

20 •Section 40.260.050, Bed and Breakfast Establishments; 

21 • Section 40.260.100, Home Businesses; 

22 •Section 40.260.250, Wireless Communications Facilities; 

23 •Section 40.310.010, Sign Standards; 

24 • Section 40.386.010. Stormwater and Erosion Control 

25 •Section 40.410.010, Critical Aquifer Recharge Areas (CARAs); 

26 • Section 40.420.010, Flood Hazard Areas; 

27 •Section 40.430.010, Geologic Hazard Areas; 

28 • Chapter 40.460, Shoreline Master Program; 

29 •Section 40.560.030, Amendments Docket; 

30 • Chapter 40.570, State Environmental Policy Act (SEPA); and 

31 •Section 40.610.020, Development Impact Fees. 
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Bioretention Bioretention areas are sballow landscaged degressions 1 witb a designed soil 
Facility mix and giants ada!;!ted to tbe local climate and soil moisture conditions, tbat 

recei~e stQ[rnwat~[ fi;orn a contriby1ing area. (eec !;leQartrnea1 Qi i;colog~ 
2Q12 S.to.an.w.ate[ Maaa~me.at Maaual fol Weste.m Wasb.iag,to.a as i!me.ade.d 
ia De.~e.mbe.l2QH (Ibe 201~ S.WMMWM 

*** 

Board "Board" means Board of Commissioners County Councilors of Clark County, 
Washington. 

*** 

l:lard surface "l:lard surface" means an imQe~ious surface, a ~rrneable !;!a~ernent, or a 
~egetated roof. 

*** 

Land-disturbing "Land-disturbing activity" means any activity that results in movement of oartt:i, 
activity er-a change in the existing soil cover (both vegetative and nonvegetative) 

and/or the existing soil topography. Land-disturbing activities include, but are 
not limited to, clearing, grading, filling, and excavation. Compaction that is 
associated with stabilization of structures and road construction is also 
considered a land-disturbing activity. Vegetation maintenance practices .. 
including landscage maintenance and gardening, are not considered land-
disturbing activity. S.tormwater facili~ maintenance is not considered land 
gisturbing acti~i~ if conducted accordi!Jg to establisbed standards ang 
grocedures. (Amended: Ord. 2012-05-14) 

Landscaping "Landscaping" means not only trees, grass, bushes, shrubs, flowers and 
garden areas, but also the arrangement of fountains, patios, decks, street 
furniture, and ornamental concrete or stonework areas and artificial turf or 
carpeting. if tbose areas are Qerrneable and allow stormwater infiltration in 
accordance with 40,386,010. e~t O*sl~aing a Artificial plants, shrubs, bushes, 
flowers, and materials in movable containers gre not consig~~~d lands~~Qigg. 
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*** 

~ "MS~" meaas MuaiciQal SeQarated Storrnwater Sewer S~stem 

*** 

ea~erneat or "ea~emeat or Qa~ed surface" rneaas aa uaco~ered 1 bard-surfaced area or aa 
Qaved surface area co~ered witb a Qecforated bard sucface (sucb as "Grasscrete"l tbat is 

able to witbstaad ~ebicular traffic or otber bea~ irnQact us~s. Ea~ed areas 
iaclude botb germeable aad imQerrneable bard surfaces. Gra~eled areas are 
aot Qa~ed areas. 

*** 

eermeable "eermeable Qa~emeat" meaas Qervious coacrete1 Qorous asgbalt germeable 
Qaverneat ga~ers or otber forms of Qe~ious or gorous ga~iag material iateaded to allow 

gassage of water tbrougb tbe ga~erneat sectioa. It oftea iacludes aa 
aggregate base tbat gro~ides structural suggort aad acts as a stormwater 
reservoir. 

*** 

Stormwater "Stormwater facility" means the natural or constructed components of a 
facility stormwater drainage system, designed and constructed to perform a 

particular function, or multiple functions. Stormwater facilities include, but are 
not limited to, pipes, swales, ditches, a~eR sl=laRRels, culverts, street gutters. 
starage basiRs, deteatioa goads1 reteatioa goads, coastructed wetlaads. 
infiltration devices, catch-basins, maRl=lales, Elry wells, oil/water separators, 
and seElimeRt basiRs biofiltratioa swales. 

*** 

Section 19. Amendatory. Sec.1 (Exh. A) of Ord. 2003-11-01, most recently amended by Sec. 1 
(Att. A§ 6) of Ord. 2011-08-08, and codified as CCC 40.200.090, are each hereby amended as 
follows: 

40.200.090 Sustainable Communities Pilot Program 

*** 

E. Approval Process. 
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1 1. In order to qualify for the Sustainable Communities Pilot Program, the applicant shall 
2 submit a building permit that is consistent with all conditions of the land use permit 
3 process. The applicant shall also submit a plan demonstrating how their project meets 
4 the requirements of this section, including an overall design concept, proposed 
5 energy balance, proposed water balance, and descriptions of innovative systems. In 
6 addition, an applicant shall include a description of how the project serves as a model 
7 for testing code improvements to stimulate and encourage living buildings in the 
8 county. 

9 2. Departures from the requirements of this title for pilot program projects may be 
10 allowed if the applicant demonstrates that the departure would result in a 
11 development that better meets the goals of the Living Building Challenge or the 
12 sustainability benchmarks in Section 40.200.090(0)(1). In making recommendations 
13 for departures, the responsible official shall consider the extent to which the 
14 anticipated environmental performance of the building would be substantially 
15 compromised without the departures. 

16 Specifically, departures from the following code sections may be applicable: 

Section 24.17.010(2) On-Site Septic 
Systems 

Section 40.210.020(D) Rural Cluster 
Development 

Tables 40.210.010-3, 40.210.020-3, 40.210.030-3, Minimum 
40.210.040-3, 40.210.050-3, 40.220.010-3, Setbacks 
40.220.020-3, 40.230.010-3, 40.230.030-3, 
40.230.050-3, 40.230.060-3, 40.230.070-3, 
40.230.080-2, Appendix A (Mixed Use Design 
Standards), and Appendix F (Highway 99 Overlay 
District Standards) 

Section 40.340.010(A)(4)(a) Location of 
Parking Facilities 

Section 40.350.030(B)(4)(b)(2) Driveways 

Section 40.350.030(B)(l2)(b) Turnaround 
Design 

Section 40.370.0lO(C) Connection to 
Public Sewer 

Section 40.370.01 O(C)(l) through (3) Sewer Waiver 
Requirements 

Section 40.370.020(C)(2) Connection to 
Public Water 

Section 40.370.020(C)(2)(a) through (c) Conditions 
Required for Not 
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Connecting to 
Water 

Seetioa Chapter 40.385.020 40.836 Staaaaf6s 
StofRWf'atef 
Coatrol 
StQrmwat~r and 
ErosiQn CQntrQl 

*** 

Section 20. Amendatory. Sec. 1 (Exh. A) of Ord. 2003-11-1, most recently amended by Sec. 1 
(Exh. 1) of Ord. 2011-03-09, and codified as CCC 40.210.050, are each hereby amended as 
follows: 

40.210.050 Rural Commercial Districts (CR-1, CR-2) 

**** 

10 C. Development Standards. 

11 1. New lots and structures and additions to structures subject to this section shall comply 
12 with the applicable standards for lots, building height, and setbacks in Tables 
13 40.210.050-2 and 40.210.050-3, subject to the provisions of Chapter 40.200 and 
14 Section 40.550.020. Site plan review is required for all new development and 
15 modifications to existing permitted development unless expressly exempted by this title 
16 (see Section 40.520.040). 

Table 40.210.050-2. Lot Requirements 

Zoning District 
Minimum Lot Area Minimum Lot Width Minimum Lot Depth 

(square feet) (feet) (feet) 

CR-1 None None None 

CR-2 None None None 

Table 40.210.050-3. Setbacks, Lot Coverage and Building Height 

CR-1, CR-2 

Minimum Pursuant to buffering and screening standards contained in Chapter 40.320, 
setbacks Table 40.320.010-1. 

Minimum Pursuant to the screening and buffering standards contained in 
setbacks adjacent Chapter 40.320, Table 40.320.010-1, plus an additional 112 foot for each 
to residential foot the building exceeds 20 feet in height to a maximum setback 
district requirement of 40 feet. Buildings in excess of 20 feet may be stepped. 

Maximum lot Maximum determined by compliance with screening and buffering 
coverage standards contained in Chapter 40.320, Table 40.320.010-1 , the Stormwater 

Ordinance No.: 2015-11-24 Page 25of73 



1 

2 

3 
4 
5 

6 
7 
8 

9 

10 
11 
12 
13 
14 
15 

and Erosion Control Ordinance (Chapter 40.38540.386), and all other 
applicable standards. 

Maximum None 
building height 

*** 

Section 21. Amendatory. Sec. 1 (Exh. A) of Ord. 2003-11-1, most recently amended by Sec. 
4.7 (Exh. 14b) of Ord. 2010-12-12, and codified as CCC 40.230.010, are each hereby amended 
as follows: 

40.230.010 Commercial Districts (C-2,C-3, GC) 

*** 

D. Development Standards. 

1. New lots and structures and additions to structures subject to this section shall comply 
with the applicable standards for lots, building height, and setbacks in Tables 
40.230.010-2 and 40.230.010-3, subject to the provisions of Chapter 40.200 and 
Section 40.550.020. Site plan review is required for all new development and 
modifications to existing permitted development unless expressly exempted by this title 
(see Section 40.520.040). 

Table 40.230.010-2. Lot Requirements 

Zoning District Minimum Lot Area Minimum Lot Width Minimum Lot Depth 
(square feet) (feet) (feet) 

C-2 None None None 

C-3 None None None 

GC None None None 

Table 40.230.010-3. Setbacks, Lot Coverage and Building Height 

C-2 I C-3 I GC 

Minimum Pursuant to buffering and screening standards contained in 
setbacks Chapter 40.320, Table 40.320.010-1. 

Minimum Pursuant to the screening and buffering standards contained in 
setbacks adjacent Chapter 40.320, Table 40.320.010-1, plus an additional 1/2 foot for each 
to residential foot the building exceeds 20 feet in height to a maximum setback 
district requirement of 40 feet. Buildings in excess of 20 feet may be stepped. 

Maximum lot Maximum determined by compliance with screening and buffering 
coverage standards contained in Chapter 40.320, Table 40.320.010-1, the 

Stormwater and Erosion Control Ordinance (Chapter 40.386.6.), and all 
other applicable standards. 
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Maximum building I None 

. herght _ 
2. Signs. Signs shall be permitted according to the provisions of Chapter 40.310. 

3. Off-Street Parking and Loading. Off-street parking and loading shall be provided as 
required in Chapter 40.340. 

4. Landscaping. Not less than fifteen percent (15%) of the total lot area shall be 
landscaped. Pedestrian plazas, sidev.•alks over the FRiAimum width aRd other 
pedestrian amenities. and low impact development stormwater management facilities 
may be used to meet the required landscaping at a one to one (1 :1) ratio. 

*** 

Section 22. Amendatory. Sec. 1 (Exh. A) Ord. 2003-11-1, most recently amended by Sec. 1 
(Att. A§ 31) of Ord. 2006-09-13, and codified as CCC 40.230.050, are each hereby amended 
as follows: 

13 40.230.050 University District (U) 
14 
15 *** 

16 C. Development Standards. 

17 1. New lots and structures and additions to structures subject to this chapter shall comply 
18 with the applicable standards for lots, building height, setbacks and building 
19 separation in Tables 40.230.050-2 and 40.230.050-3, subject to the provisions of 
20 Chapter 40.200 and Section40.550.020. Site plan review is required for all new 
21 development and modifications to existing permitted development unless expressly 
22 exempted by this title (see Section 40.520.040) 

23 

Table 40.230.050-2. Lot Requirements 

Zoning District 
Minimum Lot Area (sq. Minimum Lot Width Minimum Lot Depth 

ft.) (feet) (feet) 

University None None None 

24 

Table 40.230.050-3. Setbacks, Lot Coverage and Building Height 

Minimum Setbacks 
Maximum Lot I Maximum I Zoning District 

Front (feet) Side (feet) Rear (feet) Coverage·· 1 Building 

I Height (feet) 

University 20 10, 201 10, 201 50% I 722 

25 1 Setback shall be ten (10) feet unless the site is adjoins a residential district in which case the 
26 minimum setback shall be twenty (20) feet. 
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1 2 No building or structure shall be hereafter erected, enlarged, or structurally altered to exceed 
2 seventy-two (72) feet in height unless a conditional use permit is granted. Uninhabitable 
3 portions of a building, such as a spire, dome, lantern, clock tower, shall be allowed to exceed 
4 the height limit as provided for in Section40. 200. 060. 

5 2. Signs. Signs shall be permitted according to the provisions of Chapter 40.310. 

6 3. Off-Street Parking and Loading. 

7 a. Off-street parking shall be provided as required in Chapter 40.340. No off-street 
s parking or loading area shall be allowed within twenty-five (25) feet of a property 
9 line, unless the responsible official finds that a buffer will exist that effectively 

10 screens the parking from an adjoining residential zone, in which case no off-street 
11 parking or loading area shall be allowed within ten (10) feet of an adjoining 
12 residential zone or public right-of-way or access easement. 

13 b. All motor vehicle parking, maneuvering, and loading areas shall be paved. Other 
14 surfaces may be used for fire lanes as approved by the fire marshal and 
15 responsible official; provided, the alternative surface will accommodate emergency 
16 vehicle loads. 

17 
18 

c. Bicycle and pedestrian paths shall be provided in accordance with the approved 
master plan. Such paths are allowed within the required setback areas. 

19 4. Site Plan Approval. New development shall be subject to Section 40.520.040, Site 
20 Plan Approval, prior to issuance of a building permit. In addition to the requirements of 
21 Section 40.520.040, the following requirements shall apply to properties located within 
22 the U district: 

23 
24 
25 

26 
27 
28 
29 

30 
31 
32 
33 
34 
35 

36 
37 
38 
39 

a. Buildings and structures shall be sited to minimize to the extent possible the 
interruption of views from adjacent residential areas to any identified significant 
geographic feature, such as the Cascade Range. 

b. Landscaping shall be provided that, at maturity, will adequately screen parking lots 
and vehicle loading and maneuvering areas from surrounding residences while not 
significantly obscuring views of identified significant geographic features, such as 
the Cascade Range. 

c. Landscaping shall be of a type that has growth characteristics given conditions on 
the site to be effective at screening from the intended view shed within two (2) 
years of planting, although complete effectiveness may not occur for additional 
years. Minimum size for shrubs shall be six (6) feet within two (2) years of 
installation; minimum size for trees shall be twelve (12) feet within two (2) years of 
installation. 

d. All required landscaping shall be installed prior to issuance of a certificate of 
occupancy, unless otherwise approved by the responsible official pursuant to 
Section 40.320.01 O(G). Landscaping shall be designated in phases in a reasonable 
manner to coincide with the phasing of the overall construction which may occur. 
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14 
15 

16 
17 
18 

e. Areas which are to be preserved and maintained in their natural setting shall be so 
designated on a landscape plan, and subject to the review and approval of the 
responsible official. Preserving native vegetation can be used to meet stormwater 
requirements as designated in 40.386. 

f. Any mature trees which are lost as a result of new building construction shall be 
replaced with new plantings of equivalent long-term quality, and value based on the 
International Society of Arboriculture guidelines. 

g. All mechanical heating and ventilating equipment shall be visually screened as 
required in Section 40.320.010(0)(2), as approved in the site plan review process. 

h. Exterior lighting shall be installed to avoid disruption to abutting properties and to 
avoid traffic safety hazards as required in Section 40.570.080(C)(3)(i), as approved 
in the site plan review process. 

*** 

Section 23. Amendatory. Sec. 1 (Exh. A) of Ord. 2003-11-1, most recently amended by Sec. 4 
of Ord. 2012-12-14, and codified as CCC 40.230.085, are each hereby amended as follows: 

40.230.085 Employment Districts (IL, IH, IR, BP) 

*** 

19 D. Development Standards. Development standards for employment zoning districts are as 
20 follows: 

21 1. All districts. 

22 
23 
24 
25 
26 
27 

28 

a. New lots, structures and additions to structures subject to this section shall comply 
with the applicable standards for lots, building height, setbacks and landscaping in 
Table 40.230.085-2, subject to the provisions of Chapter 40.200 and 
Section 40.550.020. Site plan review is required for all new development and 
modifications to existing permitted development unless expressly exempted by this 
title (see Section 40.520.040). 

Table 40.230.085-2. Lot Standards, Setbacks, Lot Coverage and Building Height 
Requirements 

Zone 
Subject 

IL IH IR BP 

Minimum area of None None None 5 acres4 

new zoning district 

Maximum area of None None None None 
new zoning district 

Minimum lot area None None None 5 acres4 
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Minimum lot width None None None I None 

Maximum building 100 feet2 100 feet2 100 feet2
•
3 100 feet2 

height6 

Minimum building setback 

Front/street 20 feet 20 feet 20 feet 20 feet 
side 

Side (interior) Ofeet Ofeet o feet 0120 feet5 

Rear Ofeet O feet O feet 0120 feet5 

Maximum lot Maximum determined by compliance with screening and buffering 
coverage standards contained in Chapter 40.320, Table 40.320.010-1 , the 

Stormwater and Erosion Control Ordinance (Chapter 40.385), and all 
other applicable standards. 

Minimum site 10 percent O percent 0 percent 15 percent 
landscaped area1 

1 1 Additional setbacks and/or landscape requirements may apply, particularly abutting residential 
2 uses or zones. See Sections 40.230.0BS(E) and (F) and 40.320.010. 

3 2 Excluding unique architectural features such as towers, cupolas and peaked roofs. No height 
4 limitation for accessory towers. 

5 3 Building height is limited to sixty (60) feet for parcels on the perimeter of the district or on 
6 parcels adjacent to residential districts. Buildings on perimeter parcels may be up to one 
7 hundred (100) feet in height if the setback is increased to the building height. 

8 4 New parcels smaller than five (5) acres are not permitted unless consistent with a site plan 
9 approval. 

10 5 Twenty (20) feet when abutting residentially zoned property. 

11 6 For buildings exceeding thirty-six (36) feet in height, the building setback shall be equal to the 
12 height of the building, up to a maximum setback of fifty (50) feet. 

13 (Amended: Ord. 2014-01-08) 
14 b. Site plan review pursuant to Section 40.520.040 is required for all new development 
15 and modifications to existing permitted development unless expressly exempted by 
16 this title. 

17 
18 
19 
20 
21 
22 

23 

c. Freestanding commercial retail buildings are permitted with the exception of drive
through retail businesses. Freestanding commercial retail buildings shall not exceed 
ten thousand (10,000) square feet. Where commercial retail uses are approved, a 
note shall be placed on the final site plan indicating the cumulative amount of the 
commercial retail areas that have been approved and the residual amount that 
remains available for use. 

d. Signs. Signs shall be permitted according to the provisions of Chapter 40.31 O. 
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e. Off-Street Parking and Loading. Off-street parking and loading shall be provided as 
required in Chapter 40.340. 

f. Landscaping. Landscaping and buffers shall be provided as required in Table 
40.230.0SS-2 and Chapter 40.320. 

5 2. Additional Development Standards for the Railroad Industrial District. 

6 a. The perimeter around railroad industrial parks shall be landscaped to an LS or L3 
7 standard except along the rail line. In determining which standard applies, the 
8 responsible official will consider the potential impacts, such as noise and visual 
9 impacts to neighboring properties. Generally, greater impacts trigger the LS 

10 standard and lesser impacts trigger the L3 standard. 

11 b. The performance standards of Section 40.230.085(E) shall be met at the park 
12 perimeter. 

13 c. No tracks are allowed in public roadways except at at-grade crossings. 

14 d. At-grade crossings shall be minimized to the greatest extent practicable. 

15 e. Applicants for development in this zoning district shall submit a rail use plan 
16 showing where they could build a spur track that will connect with the main line. A 
17 rail use plan does not apply if an applicant can show there is an existing track or 
18 spur. Development shall not preclude the extension of any spur track. 

19 3. Additional Development Standards for the Business Park District. 

20 
21 

22 
23 

24 
25 
26 
27 
28 
29 

30 
31 

32 
33 
34 
35 
36 

a. Uses in Setbacks. No service road, spur track, hard stand, or outside storage area 
shall be permitted within required setbacks adjoining residential districts. 

b. Setbacks. No minimum setback is required where side or rear lot lines abut a 
railroad right-of-way or spur track. 

c. Fences. Fencing is permitted outside of a boundary line where it is necessary to 
protect property of the industry or the business concerned. No sight-obscuring 
fence shall be constructed abutting a major arterial or other public right-of-way in 
excess of four (4) feet in height within the perimeter setbacks. Any chain link or 
other wire fencing must be screened with green growing plant materials or contain 
slats. 

d. Site Landscaping and Design Plan. In addition to site plan requirements, the 
following requirements shall apply: 

(1) Blank walls are discouraged next to residential zones. If a blank wall is 
adjacent to residential zones, the applicant shall provide and maintain a 
vegetative buffer at least eleven (11) feet high that creates a varied 
appearance to the blank wall. Other features such as false or display windows, 
artwork, and varied building materials are acceptable. 
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e. 

(2) Parking areas adjacent to rights-of-way shall be physically separated from the 
rights-of-way by landscaping or other features to a height of three (3) feet. A 
combination of walls, berms and landscape materials is preferred. Sidewalks 
may be placed within this landscaping if the street is defined as a collector or 
arterial with a speed limit of thirty-five (35) mph or above, in order to separate 
the pedestrian from heavy or high speed traffic on adjacent roads. Ib.e 
creation of a perimeter feature shall not interfere with the implementation of 
low impact development stormwater management features on sjte. 

(3) If a development is located within two hundred fifty (250) feet of an existing or 
proposed transit stop, the applicant shall work with the transit agency in 
locating a transit stop and shelter as close as possible to the main building 
entrance. 

(4) Parking island locations may be designed to facilitate on-site truck 
maneuvering. 

(5) Required setback areas adjacent to streets and abutting a residential district 
shall be continuously maintained in lawn or live groundcover. Allowed uses in 
these areas are bikeways, pedestrian paths and stormwater facilities. 

(6) A minimum fifteen percent (15%) of the site shall be landscaped. Vegetated 
stormwater tFeatment facilities and pedestrian plazas may be used to satisfy 
this requirement. To qualify as a pedestrian plaza, the plaza must: 

(a) Have a minimum width and depth of ten (10) feet and a minimum size of 
six hundred fifty (650) square feet; and 

(b) Have a minimum of eighty percent (80%) of the area paved in a 
decorative paver or textured, colored concrete. Asphalt is prohibited as a 
paver in pedestrian plazas. 

(7) Structures should be clustered on site to maximize open space within the 
development. 

(8) When security fencing is required it shall be a combination of solid wall, 
wrought iron, dense hedges or other similar treatment. Long expanses of 
fences or walls shall be interspersed with trees or hedges at least every fifty 
(50) feet for a distance of at least five (5) feet to break up the appearance of 
the wall. 

Pedestrian Access Plan. An on-site pedestrian circulation system must be provided 
which connects the street to the public entrances of the structure(s) on site. 

(1) The circulation system shall be hard surfaced and be at least five (5) feet 
wide. 

(2) Where the system crosses driveways, parking, and/or loading areas, the 
system must be clearly identifiable through the use of elevation changes, 
speed bumps, varied paving materials or other similar methods approved by 
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E. 

the reviewing authority and in compliance with the Americans with Disabilities 
Act (ADA). 

(3) The pedestrian circulation system and parking areas must be adequately 
lighted so that parking areas can be used safely when natural light is not 
present. 

(4) The pedestrian system must connect the site to adjacent streets and transit 
stops. The pedestrian system must also connect on-site public open space or 
parks, commercial, office and institutional developments to adjacent like uses 
and developments for all buildings set back forty-five (45) feet or farther from 
the street lot line when existing development does not preclude such 
connection. Development patterns must not preclude eventual site-to-site 
connections, even if an adjoining site is not planned for development at the 
time of the applicant's development. 

f. Commercial Retail Bonus. Additional floor area beyond ten percent (10%) of the 
total may be devoted to commercial uses if the following conditions are met. 
Commercial and service bonuses are expressed as a percentage of total floor area 
of the development or building, up to a maximum of twenty percent (20%). 

(1) All required parking is contained within the building or parking structure 
associated with the development: two and one-half percent (2.5%) bonus for 
each building served by the qualifying parking structure. 

(2) The building is oriented such that access to a transit stop is available within 
one-half mile: two and one-half percent (2.5%) bonus. 

(3) Child care facilities are provided within the development: two and one-half 
percent (2.5%) bonus. 

(4) Any six (6) of the following enhanced pedestrian spaces and amenities are 
provided: plazas, arcades, galleries, courtyards, outdoor cafes, widened 
sidewalks (more than six (6) feet wide outside of public right-of-way), benches, 
shelters, street furniture, public art or kiosks: two and one-half percent (2.5%) 
bonus. 

Performance Standards. No land or structure shall be used or occupied within employment 
districts unless there is continuing compliance with the following minimum performance 
standards: 

1. Maximum permissible noise levels shall be as determined by Chapter 173-60 WAC, as 
amended, and applicable provisions of Subtitle 40.3. 

2. Venting Standards. The venting of odors, vapors, smoke, cinders, dust, gas, and 
fumes shall be directed away from residential uses within fifty (50) feet of the vent. 

3. Major Odor Sources. 

a. When an application is made for a use which is determined to be a major odor 
source, the applicant shall demonstrate that: 
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1 (1) The odor abatement for the project shall comply with the best available control 
2 technology for odor control; and 

3 (2) The emissions will not exceed SWCAA General Regulations. 

4 b. Uses which involve the following odor-emitting processes or activities shall be 
5 considered major odor sources: 

6 (1) Lithographic, rotogravure or flexographic printing; 

7 (2) Film burning; 

8 (3) Fiberglassing; 

9 (4) Selling of gasoline and/or storage of gasoline in tanks larger than two hundred 
10 sixty (260) gallons; 

11 (5) Handling of heated tars and asphalts; 

12 (6) Incinerating (commercial); 

13 (7) Metal plating; 

14 (8) Tire buffing; 

15 (9) Vapor degreasing; 

16 (10) Wire reclamation; 

17 (11) Use of boilers (greater than one hundred six (106) British Thermal Units per 
18 hour, ten thousand (10,000) pounds steam per hour, or thirty (30) boiler 
19 horsepower); 

20 (12) Other uses creating similar odor impacts; 

21 (13) Uses which employ the following processes shall be considered major odor 
22 sources, except when the entire activity is conducted as part of a retail sales 
23 and service use: 

24 (a) Cooking of grains; 

25 (b) Smoking of food or food products; 

26 (c) Fish or fishmeal processing; 

27 (d) Coffee or nut roasting; 

28 (e) Deep-fat frying; 

29 (f) Dry cleaning; 

30 (g) Animal food processing; 
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1 (h) Other uses creating odors offensive to a person of ordinary sensitivity at 
2 any point along a boundary line of the property on which a use or 
3 structure is located. 

4 4. Light and Glare Standards. 

5 a. Except for exterior lighting, operations producing heat and glare shall be conducted 
6 entirely within an enclosed building. 

7 b. Exterior lighting shall be shielded and directed away from lots in adjacent uses. 

8 c. Interior lighting in parking structures shall be shielded, to minimize nighttime glare 
9 affecting lots in adjacent uses. 

10 d. When nonconforming exterior lighting is replaced, new lighting shall conform to the 
11 requirements of this section. 

12 e. Glare diagrams which clearly identify potential adverse glare impacts on any 
13 residential zone and on arterials shall be required when: 

14 (1) Any structure is proposed to have facades of reflective coated glass or other 
15 highly reflective material, and/or a new structure or expansion of an existing 
16 structure greater than sixty-five (65) feet in height is proposed to have more 
17 than thirty percent (30%) of ~he facades comprised of clear or tinted glass; 

18 (2) The facade(s) surfaced or comprised of such materials either: 

19 (a) Are oriented towards and are less than two hundred (200) feet from any 
20 residential zone; and/or 

21 (b) Are oriented towards and are less than four hundred (400) feet from a 
22 major arterial with more than fifteen thousand (15,000) vehicle trips per 
23 day. 

24 f. When glare diagrams are required, the responsible official may require modification 
25 of the plans to mitigate adverse impacts, using methods including but not limited to 
26 the following: 

27 (1) Minimizing the percentage of exterior facade that is composed of glass; 

28 (2) Using exterior glass of low reflectance; 

29 (3) Tilting glass areas to prevent glare which could affect arterials, pedestrians or 
30 surrounding structures; 

31 (4) Alternating glass and nonglass materials on the exterior facade; and 

32 (5) Changing the orientation of the structure. 

33 5. Outdoor Storage Standards. 
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a. All storage areas (including but not limited to areas used to store raw materials, 
finished and partially finished products and wastes) shall be screened from public 
rights-of-way to the L3 standard. 

b. Outdoor storage is prohibited: 

(1) In floodways; 

(2) On slopes greaterthan fifteen percent (15%); 

(3) In parking stalls required by Chapter 40.340; 

(4) In areas where outdoor storage or display causes traffic or pedestrian 
circulation problems as determined by the responsible official or where a 
minimum five (5) foot wide walkway does not remain clear and free of 
obstructions; 

(5) If any materials would likely attract animals, birds or vermin; aflEi 

(6) In fire lanes~ 

(7) In areas wbere outdoor storage may have the potential to create polluted 
stormwater runoff without moper containment or treatment orior to collection in 
the designated stormwater facilitv 

c. The applicant shall demonstrate that both outdoor storage and the screening for 
outdoor storage are in the appropriate locations on the site to minimize impacts, 
given the operational practices of the facility. 

*** 

Section 24. Amendatory. Sec. 1 (Exh. A) of Ord. 2003-11-1, most recently amended by Sec. 6 
of Ord. 2009-01-01, and codified as CCC 40.240.050, are each hereby amended as follows: 

40.240.050 Applications and procedures 

A. Application for Review and Approval. 

1. Applications received under this chapter shall be reviewed as Type II procedures 
specified in Section 40.510.020, except where specified otherwise herein. 

28 2. Prior to initiating any use or development which requires review and approval by the 
29 responsible official, an application shall be completed pursuant to this section. The 
30 responsible official shall accept and review the application pursuant to 
31 Sections40.240.050(C) through 40.240.400 for consistency with the appropriate 
32 guidelines of this rule. Review of a proposed use or development shall commence 
33 upon the acceptance of an application by the responsible official. The responsible 
34 official will charge a fee for review of applications. 

35 3. Standard application forms shall be available at Clark County and Columbia River . 
36 Gorge Commission offices. 
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4. An application for permit review within the Columbia River National Scenic Area shall 
submit eight (8) individually bound copies of the following materials unless a lesser 
number is specified. 

4 *** 

5 h. A preliminary stormwater plan pursuant to Section 4Q.a85.040 40.386.030; 

*** 6 
7 
8 
9 

Section 26. Amendatory. Sec. 1 (Exh. A) Ord. 2003-11-1, most recently amended by Sec. 22 
of Ord. 2014-12-06, and codified as CCC 40.255.022, are each hereby amended as follows: 

10 
11 
12 

40.250.022 Surface Mining Overlay District 

13 D. Standards. 

*** 

14 1. Site Area. When the activity includes both extraction and any one of the other uses 
15 listed in Section 40.250.022(C)(2), the total site area shall be a minimum of twenty 
16 (20) acres. Activities which are limited to extraction only shall not have a minimum 
17 site size. 

18 2. Setbacks. 

19 a. Mineral uses on designated mineral resource land shall be set back at least two 
20 hundred (200) feet from abutting parcels with existing lawfully established 
21 residential structures or adjacent rural (R) zoning. The setback area shall be used 
22 only for roads, berms, landscaping, signs, fencing and reclamation activities. The 
23 setback may be reduced by the responsible official if the purposes of this chapter 
24 can be met with the reduced setback. 

25 b. Structures on properties adjacent to designated mineral resource land shall be set 
26 back at least one hundred fifty (150) feet from such land. The setback may be 
27 reduced by the responsible official if the purposes of this chapter can be met with 
28 the reduced setback or if it is not feasible to meet the setback due to site 
29 constraints. Setbacks shall not apply to existing structures. 

30 3. Access. Roads into the site shall be gated and the site or mining area shall be fenced 
31 and posted "No Trespassing." 

32 4. Noise. Maximum permissible noise levels must be in accordance with the provisions 
33 of Chapter 173-60 WAC or as identified in the SEPA document. 

34 5. Hours and Days of Operation. 

35 a. No operations shall take place on Sundays or on the following holidays: New Year's 
36 Day, Memorial Day, July 4th, Labor Day, Thanksgiving Day, Easter, MLK Day, 
37 Veterans Day, and Christmas Day. 
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b. All operations and activities other than blasting and maintenance are restricted to 
the hours of 6:00 a.m. to 6:00 p.m. Monday through Friday and 8:00 a.m. to 5:00 
p.m. Saturday. 

c. Blasting is restricted to the hours of 9:00 a.m. to 4:00 p.m. Monday through Friday. 

d. Maintenance activities, excluding mining, crushing, and loading, may be performed 
outside the normal hours of operation; provided, that no equipment with narrow
band (beeping) backup alarms is used. Noise levels must comply with nighttime 
noise requirements. 

e. Loading and hauling outside of normal hours of operation may be approved by the 
responsible official; provided, that: 

(1) The applicant provides at least fourteen (14) days' notice to the county 
prior to the event such that the county can provide at least ten (10) days' 
notice to property owners within one-half (1/2) mile of the site boundary and 
to owners of all parcels abutting local access roads to be used for hauling 
that are between the site and roads designated in the Arterial Atlas as 
connectors, arterials, or State highways; 

(2) The applicant provides evidence that the contract requires delivery of rock 
or rock products outside of normal operating hours; and 

(3) All equipment shall utilize broadband backup alarms or reverse-activated 
strobe lights conforming to Mining Safety and Health Administration (MSHA) 
requirements. 

(4) In an emergency, the responsible official may waive the requirements of 
this subsection. 

24 6. Stormwater and erosion control must meet the standards of Chapter 40.385 40 386. 

*** 25 
26 
27 
28 
29 
30 
31 
32 

Section 26. Amendatory. Sec. 1 (Exh. A) of Ord. 2003-11-1, most recently amended by Sec. 
16 of Ord. 2012-06-02, and codified as CCC 40.260.025, are each hereby amended as follows: 

40.260.025 Agricultural Stands and Markets 

*** 

33 C. Roadside farm stands which meet the following standards are exempt from land use 
34 review by the county: 

35 1. General Requirements. 

36 a. Sales are limited to agricultural products grown on the site and other farm 
37 operations in the local agricultural area. 
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b. Operator of roadside farm stand must obtain permission from owner of the property 
upon which the stand will be located. 

c. Compliance with Chapter 40.385 40.386 (Stormwater and Erosion Control) and 
Chapter 13.26A; Subtitle 40.4 (Critical Areas and Shorelines); and 
Titles 14 (Buildings and Structures), 15 (Fire Prevention), and 24 (Public Health) 
is required, if applicable. No building permit is required. 

d. One farm stand is allowed for each legal lot of record owned or leased by the stand 
operator. A maximum of three (3) stands may be combined at one central location 
provided the cumulative requirements in Sections 40.260.025(C)(2), (4) and (6) 
are met. 

11 2. Parking. 

12 
13 

14 
15 

a. Off-street parking for at least two (2) vehicles shall be provided on the parcel upon 
which the farm stand is located. Compliance with Chapter 40.340 is not required. 

b. On-street parking is allowed only when the adjacent road, street or highway 
includes a parking lane. 

16 3. Access. Ingress and egress to roadside farm stands obtaining access from a public 
17 road must be from an existing driveway unless a road approach permit is obtained. 

18 4. Size. The maximum display and sales area allowed for roadside farm stands is one 
19 thousand (1,000) square feet. 

20 5. Setbacks. Minimum setbacks for structures or sales display areas shall be twenty (20) 
21 feet from any property line, public right-of-way or private access easement, if 
22 applicable. 

23 6. Signage. 

24 a. Off-premises signs are allowed provided permission is obtained from owner of the 
25 property upon which the sign will be located; 

26 
27 

28 
29 

30 

b. Signs associated with roadside stands shall not be illuminated or create a hazard to 
traffic; 

c. Any sign associated with a roadside farm stand shall not exceed eight (8) feet in 
height unless a building permit is obtained; and 

d. Sign permits are not required for signs associated with roadside farm stands. 

31 7. Sales. 

32 
33 
34 

35 

a. The sale of incidental retail items shall be supplemental but subordinate to the 
principal use of the stand in support of ongoing commercial agricultural 
operations. 

b. Food service is permitted subject to the requirements of Section 40.260.245(0)(6). 
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1 D. Agricultural markets are allowed subject to the following standards: 

2 1. General Requirements. 

3 
4 
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16 
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19 
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21 

a. The market shall be operated by owner(s) or lessee of property upon which the 
market is located. 

b. The parcel upon which the market is located shall be actively managed for 
agricultural production, or the parcel owner owns or leases other local parcels 
currently in agricultural production. 

c. Compliance with Chapter 40.385 40.386 (Stormwater and Erosion Control) and 
Chapter 13.26A; Subtitle 40.4 (Critical Areas and Shorelines); and 
Titles 14 (Buildings and Structures), ,1& (Fire Prevention) and 24 (Public Health) is 
required. 

d. An agricultural market shall cease operation when the parcel upon which it is located 
is developed, is no longer in agricultural production, or the parcel owner no longer 
owns or leases other local parcels that are in agricultural production. 

*** 
Section 27. Amendatory. Sec. 1 (Exh. A) of Ord. 2003-11-1, most recently amended by Sec. 
22 of Ord. 2014-01-08, and codified as CCC 40.260.055, are each hereby amended as follows: 

40.260.055 Coffee and Food Stands 

22 C. Development Standards. 

23 1. Sites with on-site parking and/or drive up facilities will require an approved driveway 
24 approach with adequate sight distance per Section 40.350.030(8)(8). 

25 2. Drive up stacking. Stands with drive-up windows require three (3), eighteen (18) foot-
26 long queuing spaces per window. Fewer spaces may be approved by the responsible 
27 official provided that a plan is submitted that shows the site has sufficient overflow 
28 areas so that traffic will not block streets, sidewalks, or parking lot circulation aisles. 

29 3. Parking. Parking shall meet minimum ADA requirements. One (1) parking space per 
30 employee per shift shall be provided. Additional parking for walk up patrons on 
31 undeveloped sites shall be provided at a rate of one (1) space per outdoor seating 
32 table. Parking may be provided by the following methods: 

33 a. On site; 

34 
35 
36 

37 
38 

b. On-street parking; provided, that the parking space is legally available and along 
the site's street frontage. Posted-time or day-restricted parking spaces do not 
qualify as legally available for the purposes of this section; or 

c. If no parking space is available on-site or on-street, a joint agreement for off-site 
parking may be used subject to Section40.340.010(A)(5). 
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4. Paving. Gravel parking and maneuvering areas may be approved, if it provides an 
adequate all-weather surface. Dust shall not become a nuisance, and gravel shall not 
be allowed to track onto sidewalks or streets. The creation of additional impervious 
surface may be subject to the stormwater requirements of Chapter 40.J8540.386. 

*** 

Section 28. Amendatory. Sec. 1 (Exh. A) of Ord. 2003-11-1, most recently amended by Sec. 
27 of Ord. 2014-01-08, and codified as CCC 40.320.010, are each hereby amended as follows: 

40.320.010 Landscaping and Screening on Private Property 

*** 

B. Landscaping and Screening Design Standards. 

12 1. L 1, General Landscaping. 

13 
14 
15 
16 

17 
18 
19 
20 
21 

a. Intent. The L 1 standard is for open areas. It is intended to be used where distance 
is the principal means of separating uses or development, and landscaping 
enhances the area between them. The L 1 standard consists principally of 
groundcover plants;. .. trees .. and l=ligl=I anEI low shrubs also are reqYiFeEI. 

b. Required Materials. There are two (2) ways to provide trees and shrubs to comply 
with an L 1 standard. Shrubs and trees may be grouped. Groundcover plants, grass 
lawn or approved flowers must fully cover the landscaped area not in shrubs and 
trees. See Figure 40.320.010-1 for conventional and LID cross-sections that comply 
with the L1 standard. 

22 (1) Where the area to be landscaped is less than ten (10) feet deep, one (1) tree 
23 shall be provided per thirty (30) linear feet of landscaped area. 

24 (2) Where the area is ten (10) feet deep or greater, one (1) tree shall be provided 
25 per eight hundred (800) square feet and either two (2) high shrubs or three (3) 
26 low shrubs shall be provided per four hundred (400) square feet of landscaped 
27 area. 

28 c. Within the commercial districts where a building is to be placed at the buffer line for 
29 a front setback, sensrete er larisk pavers permeable pavement may be used in 
30 place of the required groundcover for the length of the building for the front setback 
31 only; provided, the required trees are still supplied, the paved area is connected to 
32 the public sidewalk, and pedestrian amenities are provided such as benches or 
33 pedestrian plazas. ~ilding need not be placed at the required buffer line to 
34 utilize this section if the area between the buffer line and the building is devoted 
35 entirely to pedestrian only areas. 

36 2. L2, Low Screen. 

37 
38 

a. Intent. The L2 standard uses a combination of distance and low-level screening to 
separate uses or development. The standard is applied where a low level of 
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screening sufficiently reduces the impact of a use or development, or where 
visibility between areas is more important than a greater visual screen. 

b. Required Materials. The L2 standard requires enough low shrubs to form a 
continuous screen three (3) feet high and ninety-five percent (95%) opaque year
round. In addition, one (1) tree is required per thirty (30) lineal feet of landscaped 
area or as appropriate to provide a tree canopy over the landscaped area. 
Groundcover plants must fully cover the remainder of the landscaped area with the 
exception of enemy dissipation points at the locations of stormwater inlets. LID 
bioretention facility plantings may be used in combination with perimeter shrubs. 
proyided a continuous screen three l3> feet hjgh and ninety-five C95) percent 
opaque year-round can be achieved within two C2l years of planting. A three (3) foot 
high masonry wall or fence at an F2 standard or a berm may be substituted for 
shrubs, but the trees and groundcover plants are still required. When applied along 
street lot lines, the screen or wall is to be placed along the interior side of the 
landscaped area. See Figure 40.320.010-2. 

16 3. L3, High Screen. 

17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

a. Intent. The L3 standard provides physical and visual separation between uses or 
development principally using screening. It is used where such separation is 
warranted by a proposed development, notwithstanding loss of direct views. 

b. Required Materials. The L3 standard requires enough high shrubs to form a screen 
six (6) feet high and ninety-five percent (95%) opaque year-round. In addition, one 
(1) tree is required per thirty (30) lineal feet of landscaped area or as appropriate to 
provide a tree canopy over the landscaped area. Groundcover plants must fully 
cover the remainder of the landscaped area with the exception of enemy dissipation 
points at the locations of stormwater jnlets LID bioretentjon facility plantings may 
be used in combination with perimeter shrubs. provided a continuous screen six (6) 

feet high and ninety-five C95) percent opaque year-round can be achieved within 
two (2) years of planting. A six (6) foot high wall or fence that complies with the F2 
standard (Figure 40.320.010-7) with or without a berm may be substituted for 
shrubs, but the trees and groundcover plants are still required. When applied along 
street lot lines, the screen or wall is to be placed along the interior side of the 
landscaped area. See Figure 40.320.010-3. 

33 4. L4, High Wall. 

34 
35 
36 

37 
38 
39 
40 
41 
42 
43 
44 

a. Intent. The L4 standard is used where extensive screening of visual and noise 
impacts is needed to protect abutting sensitive uses and/or there is little space for 
separation between uses. 

b. Required Materials. The L4 standard requires a six (6) foot high wall that complies 
with the F2 standard (Figure 40.320.010-7). When abutting another property, the 
wall shall abut the property line. When abutting a street or road right-of-way, the 
wall shall be on the interior side of the landscaped area. One (1) tree is required per 
thirty (30) lineal feet of wall or as appropriate to provide a tree canopy over the 
landscaped area with the exception of enemy djssjpation pojnts at the locatjons of 
stormwater inlets. LID bjoretention facility plantjngs may be used. and are 
encouraged. to satisfy plant requirements. In addition, four (4) high shrubs are 
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c. 

required per thirty (30) lineal feet of wall. Groundcover plants must fully cover the 
remainder of the landscaped area. See Figure 40.320.010-4. 

5. L5, High Berm. 

a. Intent. The L5 standard can be used instead of the L4 standard where extensive 
screening is warranted and more space is available for separation between uses. 

b. Required Materials. The L5 standard requires a berm four (4) to six (6) feet high. If 
the berm is less than six (6) feet high, low shrubs that comply with the L2 standard 
must be planted on top of the berm so that the overall screen height is six (6) feet. 
In addition, one (1) tree is required per thirty (30) lineal feet of berm or as 
appropriate to provide a tree canopy over the landscaped area. Groundcover plants 
must fully cover the remainder of the landscaped area. See Figure 40.320.010-5. 

6. F1, Partially Sight-Obscuring Fence. 

a. Intent. The F1 fence standard provides partial visual separation. The standard is 
applied where a proposed use or development has little impact, or where visibility 
between areas is more important than a total visual screen.,. and the installation of 
fencing will not interfere with the implementation of LID stormwater management on 
the site. 

b. Required Materials. A fence or wall that complies with the F1 standard shall be six 
(6) feet high and at least fifty percent (50%) sight-obscuring. Fences may be made 
of wood, metal, chain link with slats, bricks, masonry or other permanent materials. 
See Figure 40.320.010-6. 

7. F2, Fully Sight-Obscuring Fence. 

a. Intent. The F2 fence standard provides visual separation where complete screening 
is needed to protect abutting uses, and landscaping alone cannot provide that 
separation. 

b. Required Materials. A fence or wall that complies with the F2 standard shall be six 
(6) feet high and one hundred percent (100%) sight-obscuring. Fences may be 
made of wood, metal, bricks, masonry or other permanent materials. This shall not 
include chain link fences with slats or similar construction. See Figure 40.320.010-
7. 

Landscaping and Screening Approval Standards - General. 

1. A landscape plan shall contain landscaping and screening consistent with the 
applicable design standards, based on Table 40.320.010-1 and other applicable 
provisions of this section. 

2. The applicant may provide landscaping and screening that exceeds the standards in 
this section; provided: 

a. A fence or wall (or a combination of a berm and fence or wall) may not exceed a 
height of six (6) feet above the finished grade at the base of the fence or wall (or at 
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E. 

the base of a berm, if combined with one) unless the review authority finds 
additional height is necessary to mitigate potential adverse effects of the proposed 
use or other uses in the vicinity; and 

b. Landscaping and screening shall not obstruct sight distance at intersections as 
provided in Section 40.350.030 of the UDC. 

3. The responsible official may approve use of existing vegetation to fulfill landscaping 
and screening requirements of this section if that existing landscaping provides at least 
an equivalent level of screening as the standard required for the development in 
question. 

4. As a condition of approval of a conditional use or the expansion or alteration of an 
existing conditional use or planned unit development, the county may require an 
applicant to provide landscaping and screening that differs from the standards in Table 
40.320.010-1 and Section40.320.010(C)(2) where necessary to comply with the other 
applicable approval standards for the use or development. 

5. Landscaped areas required for stormwater management purposes may be used to 
satisfy the landscaping area requirements of this section even though those areas may 
be inundated by surface water. All stormwater facility designs shall meet the standards 
as defined in Chaoter 40 386 

*** 

Landscaping and Screening Standards for Parking, Loading, and Drive-Through Areas. 

1. A minimum five (5) foot wide strip landscaped to at least an L2 standard shall be 
provided where vehicle parking, loading, or drive-through facilities abut a public road 
right-of-way. 

2. Where a vehicle parking or loading area abuts a property with zoning or land uses 
other than the proposed land use, the area shall be landscaped and screened as 
provided in Table 40.320.010-1 abutting the other property. 

3. Parking areas that contain at least seven (7) spaces shall contain landscape islands 
equally distributed at a ratio of one (1) island for every seven (7) parking spaces. A 
landscape island shall contain at least twenty-five (25) square feet, shall be at least 
four (4) feet wide, and shall prevent vehicles from damaging trees, such as by using a 
wheel stop or curb. Islands may include stormwater facility design components such 
as bjoretention features. 

4. At least one (1) tree shall be planted in each landscape island. Trees in landscape 
islands shall reach a mature height of thirty (30) feet or more, cast moderate to dense 
shade in the summer, live at least sixty (60) years, require little maintenance (such as 
by being insect-, disease- and drought-resistant and not producing fruit), and be 
suited for use in the proposed location (such as by being tolerant of pollution and 
direct and reflected heat). 

*** 
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Section 29. Amendatory. Sec. 1 (Exh. A) of Ord. 2003-11-1, most recently amended by Sec. 
28 Ord. 2014-01-08, and codified as CCC 40.320.020, are each hereby amended as follows: 

40.320.020 Landscaping In Public Rights-of -Way 

*** 

C. Critical Locations. 

1. Trees with a mature height greater than twenty-five (25) feet shall not be sited under or 
adjacent to utility lines or overhead structures. 

8 2. Landscaping used shall not compromise sight distance requirements as defined in 
9 Section 40.350.030. 

10 3. Mardscape Hard surtace. including permeable pavement. may be allowed for a portion 
11 of the area to be landscaped per Table 40.350.010-1. 

12 

13 
14 

15 

16 

17 
18 
19 

20 
21 
22 

23 

24 
25 
26 
27 

28 
29 

30 
31 
32 

*** 

Section 30. Amendatory. Sec 1 (Exh. A) of Ord. 2003-11-1, most recently amended by Sec. 
29 of Ord. 2014-01-08, and codified as CCC 40.340.010, are each hereby amended as follows: 

40.340.01 O Parking and Loading Standards 

A. General. 

1. Applicability. Except as otherwise provided by the UDC, required off-street parking and 
loading spaces shall be improved and maintained as set forth in this section for all 
uses in all zoning districts. 

2. Timing. Parking and loading spaces required for a given use or development shall be 
provided consistent with the approved site plan before the county issues an 
occupancy permit or final inspection for the use or development in question. 

3. Availability. 

a. Parking spaces required for a given use or development shall be available for the 
parking of operable passenger automobiles of residents, customers, patrons and 
employees only, and shall not be used for the storage of vehicles or materials, or 
for the parking of trucks used in conducting the business or use. 

b. Loading spaces required for a given use or development shall be available for 
loading and unloading of trucks and similar vehicles. 

c. Required off-street parking spaces may not be used for loading or unloading unless 
the responsible official finds that loading and unloading in those spaces will occur 
during hours of the day when the spaces are not needed for parking. 

33 4. Location of Parking and Loading Facilities. 
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a. Off-street parking spaces for dwellings shall be located on the same lot as the 
dwelling. 

b. Off-street parking spaces for other uses shall be located on the same lot as the use 
or on another lot not more than three hundred (300) feet from the building or use 
they are intended to serve, measured in a straight line from the building; provided, 
where required parking for a use or development will be located on a lot other than 
the lot on which the use it serves is located, then, before the county issues a 
building permit for the use or development, the applicant shall submit an agreement 
executed by the owner of the lot where the off-site parking is proposed authorizing 
use of the lot for the proposed parking spaces for the use in question. 

c. Loading spaces for a given use shall be situated on the same lot as the use it 
serves, except as provided for joint use of facilities. 

d. Parking and loading spaces shall not be located in a required front setback, except 
in the case of single-family or duplex dwellings. Access drives and maneuvering 
areas for parking and loading spaces shall not be located in a required front 
setback, except to the minimum extent practicable for access to the site. 

17 5. Joint Use of Facilities. The responsible official may authorize use of given off-street 
18 parking and/or loading spaces by two (2) or more uses if: 

19 a. The responsible official finds the applicant has shown that the uses that share the 
20 parking and/or loading do not require that parking and/or loading at the same time; 
21 and 

22 b. Where shared parking or loading for a use or development will be located on a lot 
23 other than the lot on which the use it serves is located, then, before the county 
24 issues a building permit for the uses or developments on one (1) lot that will be 
25 served by the shared parking and/or loading on another lot, the applicant shall 
26 submit an agreement executed by the owner of the off-site lot where parking and/or 
27 loading is proposed authorizing use of the lot for the proposed parking and/or 
28 loading spaces for the use or development in question subject to terms and 
29 conditions that assure parking and/or loading will be available for each use it serves 
30 as provided in Section40.340.01 O(A)(S)(a). 

31 6. Change or Expansion of a Use. A site plan that changes the use of an existing 
32 structure or lot shall provide off-street parking and loading for the new use as required 
33 by this section. A site plan that enlarges an existing structure or use shall provide for 
34 additional parking and loading based only on the parking and loading requirements of 
35 the expansion, except as otherwise provided in Chapter 40.530. 

36 7. Lighting. Light fixtures in parking or loading areas shall be consistent with 
37 RCW 47.36.180 on public roadways and not cast significant light or glare off-site on 
38 adjacent properties. 

39 8. Surfacing. All parking and loading spaces and related access drives, maneuvering, 
40 and vehicle storage areas shall be paved to standards. including the use of permeable 
41 pavements as approved by the responsible official except as follows: 
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a. Driveways leading to parking and maneuvering areas for unoccupied utility and 
wireless communication facilities need not be paved, except as required by 
Section 40.350.030(8)(7)(c) (this still requires the first twenty (20) to twenty-five 
(25) feet of driveway to be paved so gravel does not enter the paved road); 

b. Three (3) or fewer parking spaces serving unoccupied utility and wireless 
communication facilities need not be paved; 

c. Transitional uses such as coffee and food stands approved under 
Section 40.260.055; 

d. Driveways used only for fire access purposes; 

e. Parking areas for uses that receive access from unpaved roads; and 

f. Other uses as approved by the responsible official. 

12 9. Drainage. Stormwater drainage facilities for parking and loading spaces and related 
13 access drives and maneuvering areas shall comply with Chapter 4Q.a8540.386. 

14 

15 
16 
17 
18 
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10. Wheel Stops and Curbs. 

a. Parking and/or loading spaces on the perimeter of a parking lot or abutting interior 
landscaped areas or sidewalks shall include a wheel stop or curb at least four (4) 
inches high located three (3) feet back from the front of the parking and/or loading 
space. Include breaks in curbs as necessary to allow flow of stormwater to LID 
stormwater facilities 

b. The front three (3) feet of a parking space may be improved with a low-growing 
vegetated LID feature gro1:1nElsover lanElssape rnaterial, instead of asphalt or 
concrete pavement.-r pro11iEleEI, that However, ~area shall not be counted toward 
landscape or open space area requirements unless it is part of a LID stormwater 
feature. 

c. The perimeter of a parking or loading area and access and maneuvering drives 
associated with them shall be improved with a curb, rail or equivalent so that 
vehicles do not extend over a property line, sidewalk or public or private street. 
Breaks must be provided along the perimeter feature to allow stormwater 
movement to LID stonnwater features. 

*** 

Section 31. Amendatory. Sec. 1 (Exh. A) of Ord. 2003-11-1, most recently amended by Sec. 
30 of Ord. 2014-01-08, and codified as CCC 40.340.020, are each hereby amended as follows: 

40.340.020 Access and Circulation Standards 

A. Access and Circulation Standards. 
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1 1. Applicability. This section applies to new development that includes parking or loading 
2 areas or vehicle, bicycle or pedestrian circulation, including changes to access and 
3 circulation of existing development. 

4 2. Vehicle Access and Circulation Generally. 

5 a. Availability. Access and circulation required for a proposed use or development 
6 shall be improved to the standards in this section before the county issues an 
7 occupancy permit or final inspection for the use or development in question. 

8 b. Joint Access. The responsible official may authorize joint access by two (2) or more 
9 uses if: 

10 (1) The responsible official finds the access will comply with other applicable 
11 access and circulation standards of the UDC; and 

12 (2) Before the county issues a building permit for the use or development on one 
13 (1) lot that will be served by the shared access on another lot, the applicant 
14 shall submit to the county cross-easements or equivalent agreements 
15 executed by the owners of the affected properties and filed permanently in 
16 county records with deeds to the properties authorizing use of the properties 
17 for the proposed shared access. 

18 c. Access and circulation drives shall comply with the applicable locational standards 
19 of Chapter40.340, and shall be wide enough to safely accommodate the traffic that 
20 will use it consistent with standards approved by the Public Works director. Each 
21 parking and loading space shall have access from a street by means of such a 
22 drive. 

23 
24 
25 
26 

d. Except for single-family and duplex dwellings, it shall be practicable for a typical 
driver to enter and exit all loading spaces and to enter and exit all groups of more 
than two (2) parking spaces without backing or maneuvering in a public street other 
than an alley. 

27 3. Pedestrian Circulation. Pedestrian circulation shall be provided consistent with the 
28 following: 

29 
30 
31 
32 
33 

34 

35 
36 

37 

38 

a. Required pedestrian circulation routes shall be paved or improved with asphalt, 
concrete, Permeable pavement or other approved all-weather surface; provided, 
pedestrian circulation routes through recreational or open space areas may be 
improved with a material consistent with their purpose and the characteristics of 
their location. 

*** 

Section 32. Amendatory. Sec. 1 (Exh. A) of Ord. 2003-11-1, most recently amended by Sec. 
31 Ord. 2014-01-08, and codified as CCC 40.350.030, are each hereby amended as follows: 

40.350.030 Street and Road Standards 

*** 
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C. Specifications for Design and Construction. 

1. Transportation Standard Specifications. 

a. Transportation Standards. 

The standards for Clark County roads and bridges, and all other construction within 
publicly owned rights-of-way, shall consist of: 

(1) The current published edition of the Standard Specifications for Road, 
Bridge and Municipal Construction as published by the Washington 
Department of Transportation (WSDOT) and the American Public Works 
Association (APWA) referred as Standard Specifications; 

(2) The current Standard Plans for Road and Bridge Construction as 
published by WSDOT and APWA (referred as Standard Plans); and 

(3) The Standard Details Manual as defined in Section 40.100.070, and 
issued by the County Engineer, containing typical drawings to implement 
transportation, erosion control, drainage, and other engineering standards 
adopted in the Clark County Code. 

b. Supplemental Standards. To implement the above standards, the following 
publications and their subsequent revisions are adopted and shall apply: 

(1) The WSDOT Design Manual; 

(2) The WSDOT Construction Manual; 

(3) The WSDOT Hydraulics Manual; 

(4) A Policy on Geometric Design of Highways and Streets prepared by the 
American Association of State Highway and Transportation Officials 
(AASHTO); 

(5) The Manual on Uniform Traffic Control Devices (MUTCD) prepared by the 
U.S. Department of Transportation, Federal Highway Administration; 

(6) Chapter 40.38540,386, Stormwater and Erosion Control; 

(7) Chapter 51-304 WAC, State of Washington adoption of the Americans 
with Disabilities Act into the International Building Code; and 

(8) The AASHTO LRFD Bridge Design Specifications, U.S. Customary Units, 
including its commentary (refer to Section40.350.040, Private Bridges, for 
exceptions to this manual). 

*** 

Section 33. Amendatory. Sec. 1 (Exh. A) of Ord. 2003-11-1 and codified as CCC 40.360.030 
is hereby amended as follows: 
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1 40.360.030 Location, Design and Access Standards 

2 *** 

3 B. Design Standards. 

4 1. The dimensions of the storage area shall accommodate containers consistent with 
s current methods of local collection. 

6 2. Storage containers shall meet International Fire Code standards and be made of and 
7 covered with waterproof materials or situated in a covered area. 

8 3. Design of exterior storage areas shall comply with standards outlined in Chapter 
9 40.386. Stormwater and Erosion Control, including roof cover. paving. and runoff 

10 containment. to preyent non-stormwater djscharaes prohibited by Chaoter 13.26A 
11 Water Quality from entering the stormwater drainage system. 

12 ~- Exterior storage areas shall be enclosed by a screen to at least an F2 standard. A 
13 gate(s) through the fence shall allow access to users and haulers. The gate(s) for 
14 haulers shall be capable of being secured in a closed and open position. 

15 4~. Storage containers shall be clearly labeled to indicate the type of materials accepted. 

16 *** 

17 
18 

Section 34. Repealer. Sec. 1 (Exh. A) of Ord. 2003-11-1, most recently amended by Sec. 1 of 
Ord. 2013-08-01, and codified as Chapter 40.385 CCC, are each hereby repealed in its entirety. 

19 
20 

Section 35. New. A new Chapter 40.386 (Stormwater and Erosion Control) of the Clark 
County Code is hereby adopted as follows: 

21 40.386 STORMWATER AND EROSION CONTROL 

22 40.386.010 Introduction 

23 A. Puroose The puroose of this chapter is to safeguard public health safety and welfare by 
24 protecting the quality of surface and ground waters for drinking water supply recreation 
25 fishing and other beneficial uses through the application of best management practices 
26 CBMPsl for stormwater management and erosion control. 

27 B Applicability. 
28 1. The orovisions of this chapter shall apply to all new development. redevelopment. land 
29 disturbing activities. and drainage projects. consistent with the Clark County Stormwater 
30 Manual. 
31 2 Meeting the requirements of this chapter is the joint and severable responsibility of both 
32 the owner(s) of the site on which land-disturbing activity occurs and the person(s) 
33 undertaking such activity including the project applicant. In addition. if the land-
34 disturbing activity involves a county-issued permit per other Clark County code 
35 requirements the applicant is also responsible for meeting the requirements of this 
36 chapter. 

Ordinance No.: 2015-11-24 Page 50 of 73 



1 3. The responsible official is authorized to enforce the provisions of this chapter using the 
2 remedjes and procedures in Tjtle 32. 
3 
4 C. Exemptions from the Requirements of this Chapter. 
5 Exemotion from the requirements of this chapter shall be granted for the following activities· 
6 1. Forest practices regulated under Title 222 WAC except Class IV general forest 
7 practices that are conversions from timber land to other uses. 
8 2. Construction of agricultural buildings or other hard surtaces for carrving out aaricultural 
9 actjvities: provided. that no stormwater is released from the site directly or indirectly to 

10 the county's stormwater conveyance system, 
11 3. Agricultural practices involving working the land for production. but not including 
12 converting forested land to agriculture. 
13 4 Landscape maintenance activities and gardening, 
14 5. Oil and gas field activities or operations including construction of drilling sites. waste 
15 management pits. and access roads. as well as construction of transportation and 
16 treatment infrastructure such as pipelines. natural gas treatment plants. natural gas 
17 pipeline compressor stations. and crude oil pumping stations. Operators are encouraged 
18 to implement BMPs to minimize erosion and to control sediment during and after 
19 construction activities to help ensure protection of surface water qualitv during storm 
20 events. 
21 6, The following pavement maintenance practices: 
22 a. Pothole and square cut patching: 
23 b. Overlaying existing asphalt or concrete pavement without expanding the area of 
24 coverage: 
25 c. Shoulder grading: 
26 d, Regrading/reshaping drainage systems: 
27 e. Crack sealing: 
28 f Resurfacing with in-kind material without expanding the road prism: 
29 g, Pavement preservation without expanding the road orism: and. 
30 h. Vegetation management 
31 
32 D, Permit (Construction> Time Limit. 
33 All permits issued pursuant to the regulations contained in Chapter 40,385 CCC. or earlier 
34 stogpwater code and the 2009. or eadjer version of the Clark County Stormwater Manual 
35 expire on Januarv 8 2021 except if approved construction has begun on site before 
36 January 8 2021. Beginning construction means at a minimum. the site work associated with 
37 and directly related to the approved project has begun. For example: grading the project site 
38 to final grade. or the installation of utilities Simply clearing the project site does not 
39 constitute the beginning of construction, 

40 E. Definitions, For the purooses of this chapter. the following definitions shall apply. Additional 
41 definitions can be found in the Pepartment of Ecology Stormwater Management Manual for 
42 Western Washington 

Best management "Best management gractices (BMEs)" means scbedules Qf acti~ities Q[QbibitiQDS Qf 
Qractices (BMEs) 12cactices IJlainten§!OCe Q[2"~QU[f!S, !JJiilO§!gerial Q~ciiCf!!ii i:lt!dlQ[ St[Uciyral ~atures 

ai;igroved bl!'. EcQIQgll tbat wben used singll!'. gr in combinatiQn Qre~ent Q[ reduce 
tbe release of QQllutants and Qtber advei:se imQacis tQ watei:s Qf WasbingtQO State 

~lads ~QY!J1:i ""lam ~QUIJ1~ StQrrowater Mi!:!Yii!I" m~iUJ§ tbe §1Q[!I!water !JJi:IDUal adQQteg b:i 
Stormwater Manual Qrdinaace 2Qj lH 2-Ql. 

Ordinance No.: 2015-11-24 Page 51of73 



O!:i,'!inage Q[Qject "Q[aiggge Q[Qject" means the exc&}~atiQD Q[ CQastwctiQD of QiQe§ i;ul~ects 
channels embankments Q[ Qthe[ f!Qw-alte[iag stcuciu[es in an~ stceam stQcmwate[ 
facilit~ Q[ wetland in Clar:ls: CQunt~ 

EcQIQg~ "EcQIQgt means the WasbiagtQD Oegaament Qf ECQIQg~ 

Enqinee[ "Engig~er:: m~!i!DS a Q[Qf~ssiQnal ~hQ i§ licensed in tb~ §late Qf WasbioatQD !i!§ !ID 
ecgineec. 

l:lacd sudace "l:lacd sudace" means an imQe~iQus sut:face a Qecmeable Qa~emeat O[a 
~eam~t~d [QQf 

lmQe~iQus surface "lmQe~iQUS surface" means a DQD-~getated surface area which eithe[ gre~nts Q[ 
reta[dS tb~ ~at~ Qt ~ate[ iatQ the SQil DJ!i!Dtle as YIJQfl[ natural ~QDditiQDS Q[iQ[ tQ 
develQQmeat A DQD-~egetated surface area whicb causes wale[ tQ cun off tbe 
sut:face in greate[ guaatities Q[ at an increased rate Qf flow f[Qm tbe flQW Q[eseat 
uade[ natural CQDditiQDS QciQ[ tQ de~elQQmeat CQmmQD imge~iQus surfaces 
iaclud~. b!.11 are not limited 1'1 [Qof tQ~§. walkwa~s. Q"liQS, d[i~:«a~s. Qar:ls:igq lgts 
Q[ stQrag~ !i!reas gggccete QC !i!SQbalt Q!i!~iaq gra~~I cgads gac~~g eactbea 
mate[ials and Qiled macadam Q[ Qtbe[ sudaces wbich simila[I~ imgede the natural 
iafiltratiQD Qf stQ[mwate[ Qgea uacQ~ered ceteatiQnldetentiQD facilities sball not be 
CQDsig~ced as io:11;1e~iQU§ §Urface§ we tbe gumg§eS Qf dete1miciaq wbetb~[ tb~ 
thce§bQlds fQ[ aQQlicatiQO Qt miaimym [eguicem~ots are exce~~d Qgea 
uncove[ed [eteatiQaldetentiQD facilities sball be CQDSidered imge~iQUS surfaces fQ[ 
QU[QQSes Qf [U[]Qff mQdeliaq 

1..§lad-distu[biaq "Laad-distu[biag acti~it~· means an~ actMt~ that [esults in a cbaage in the existing 
~ SQil co~e[ (bQtb ~egetative and DQn~egetati~l and/o[ tbe existing SQil tQQQgragb~ 

Land disturbing acti~ities include but are not limited tQ clea[iag grading, filling, and 
excavatjgn, CQmgacUQn that is a§§QCiated witb stabiliZ!i!1iQD Qf St[uctutes ang [Q!i!d 
CQDSt[uciiQD shall alSQ be CQDSidered a land distu[bing acti~it~ ~egetatiQD 
maintenance r;iractices, including laadscar;ie maintenance and gacdeaing a[e not 
coasideced land-disturbing actMt~ Stocmwate[ facilit~ maintenance is not 
CQnside[~d land disturbioq acti~it~ if CQDducted 111~cQcdinq to ~§tablished §1aada[QS 
and Q[QCedures 

Low imgact "Low imr;iact de~elogmeat" means a StQrmwate[ and land use management strateg~ 
de~elQQment that std~es tQ rnimis;; gee-disturbance h~Q[QIQQic Q[QCes§es of iafilt!:!i!tiQD, filt[itiQD 

stQrage e~aQQratiQD and t[aDSQi[atiQD b~ emr;ibasizinq CQase~atiQD, use of QD-site 
natural features, site Qlaaainq and dist[ibuted stQrmwate[ management Q[actices 
that are integ[ated iatQ a Q[Qject design. 

Maintenance "Maintenance· means [eQai[ and uQkeer;i actMties CQnducted QD cu[ceatl~ 
se~ice!i!ble strnctuces facilities and eguir;imeat tbat ia~l~e DQ exQaasiQD Q[ use 
be~QDd that Q[e~iQU§I~ existing !i!Dd result io !JQ siqnificaai ad~er:se h~d[QIQai~ 
imgact It includes tgQse usual acti~ities taken tQ gce~eat a decline lagse O[ 

cessatiQD in the use of st[uctuces and s~stems. IhQse usual acti~ities ma~ include 
reglacemeat Qf d~sfunctiQnal facilities including cases where en~i[Qamental gecmits 
[egui~ [eQlaciag ao ~2S:i§tioq §ttuctui:e with a different ~Q~ §l[Uciui:e fl§ IQDa as tbe 
fun~tiQDiag cbara~~ti§tics Qf tbe Qrigiaal sttucture a[e not cbaaged. 

Minimum "Minimum regui[emeats" means tbe nine (9) sets Qf reguirements tbat are gaa of 
t~QYi~m~ots the ~tiiJMWW, as fgllg~§; 

• Minimum reguicement ~Q j · EcegacatiQD of stQcmwate[ site r;ilaas; 
·Minimum [~Uicement ~Q 2· CQastcuction stQrmwater QQllution r;ice~atiQn· 
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• Miaimum reguiremeat ~o. 3· Source coatrol of Qollutioa; 
• Miaimum ~guireweat ~Q ~· Eres~rYatigg of ai;itural draiaage s:itstems aad 
outfalls; 
• Miaimurn reguiremeat ~o. 5· Qa-site stormwater maaagemeat; 
• Miaimum reguirerneat ~o. 6; Buaoff treatrneat; 
• Miaimum ~uiremec1 ~g, Z; E!gw coctrol; 
• Miaimum reguiremeat ~o a· Wetlaads Qrotectioa; aad, 
• Miaimum reguirerneat ~o. a· OQeratioa aad maiateaaace 

~ati~ vegetatioa "~ative ~getatioa" meaa§ Qlaat sQecies otber tbaa aoxious weeds tbat are 
iadigeaous tQ tbe coastal regioa of tbe Eacific ~ortbwest aad wbicb reasoaabl:it 
~ould ba~ b~ea e~~ted tg aaturall:it Q~~ur oa tbe si1~. 

~ew develoQmeat "New develoQmeat" meaas; 
• Laad disturbiag activities 
• Cl§l§S I~ geaet&i!I fore§t Qra~ices tbat are coave!:§ioas from timber !~ad to gtbgr 
~ 
• Coastructioa or iastallatioa of a buildiag or otber struciure· 
• C~atioa Qi imQ~rYious §1.!rfac~s; aad 
• Subgj;v:isiog§ sboct §Ubdi~isioas, aad bjogiag site Qlaas as d~aed aad ~QQ!ied ia 
CbaQter 58 1 Z BCW 
E!:Qjects meeting tbe defiaitioa of redeveloQmeat sball aot be coasidered aew 
develoQrneat. 

BedeveloQmeat "BedeveloQmeat" meaas oa a site tbat is alread:it substaatiall:it develoQed (i e bas 
tbirt:i·five Qerceot (35%) or more of existing bard surface coverage): 
• Ibe ~reatiQD or i;igditioa gt: bard §Yrfac~§; 
• Ibe exQansioa of a building foQlQriat gr addition or reQlacement of a structure· 
• Constructii:m installation or exQansion of a building gr otber structure; 
• BeQlacement of imQervious surface tbat is aot Qart Qf a routiae maiateaaace 
actblit:it; Q[ 
• Laad-disturbiag activities 

BesQQOSible official "BesQoasible gfficial" rn~aos tb~ Clar~ Couot:i Maaag~[ or bislb~r designe~ fQr tbe 
Qu~oses Qf tbis cbaQter 

BegiQnal "Begioaal stQrmwater facilitt means a stormwater facilit:i tbat caQtures ruaQff from 
stQrmwat~r facilit:i more tbaa Q!J~ develQQ!I!~mt Qr ~dev~lgQrneat Qrgject 

Site "Site" meaas tbe area witbin tbe legal bQuadaries of a i;ia.rcel QC Qarcels of land tbat 
is (grel su~ject tQ [!~W devglQQmegt Qr redev~IQQmeai. EQr egad Q!:Qi§~ts, tbe leagtb 
Qf tbe Qroject site aad tbe rigbt-of-wa:it bouadaries defiae tbe site 

1 

2 40.386.020 Standards - Stormwater Control 
3 
4 A. The Clark Countv Stormwater Manual is adopted by reference and the requirements 
s contained therein will be the minimum standards for this chapter except as modified in this 
6 chapter. 

7 B. Where provisions of this chaoter conflict with other Title 40 requirements, the more 
8 stringent shall apply. 
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1 C Publicly-funded linear transportation projects may follow the minimum desjgn requirements 
2 and BMPs of the 2014 version of the Washington Department of Transportation's Hiqhwav 
3 Runoff Manual <HRMl, except use of the infeasibility criteria used for LIQ selection in the 
4 HRM (both the general criteria in Section 4-5 and the BMP specific criteria in Section 5) is 
5 not allowed, Instead, LID infeasibility criteria in this manual must be used for LID selection, 

6 D. Approvals and permits granted based on compliance with this chapter and any policies 
7 and procedures Promulgated hereunder do not constitute waivers of the requirements of 
8 any other laws or regulations nor do they indicate compliance with any other laws or 
9 regulations, Compliance with all applicable federal. state and local laws and regulations is 

10 reauired, 

11 40.386.030 Administration 

12 A General. 

13 1 An applicant proposing any new development redevelopment. land-disturbing activity 
14 or drainage project governed by this chapter shall submit to Clark County the plans. 
15 studies, and information described in the Clark County Stormwater Manual. The 
16 puroose of the stormwater plan is to determine whether a proposal can meet the 
17 requirements set forth in this chapter. 
18 2. All plans, studies, and reports submitted pursuant to this chapter must be stamped. 
19 signed and dated by an engineer. and other licensed professionals if appropriate. 
20 responsible for their preparation 
21 3. Stormwater site Plans are exempt from the requirement to be prepared by an engineer 
22 for projects that only apply minimum reouirements No, 1 through No. 5 for construction 
23 of agricultural or residential buildings and their appurtenances on an existing lot. 
24 Alterations to an existing site plan prepared by a licensed engineer are not exempt. 

25 8, Preliminarv Stormwater Plan. 
26 1 As part of a land-use application the applicant shall submit a preliminarv stormwater 
27 plan meeting the requirements of the Clark County Stormwater Manual for all new 
28 development. redevelopment. land-disturbing activities or drainage projects not 
29 exemoted by Section 40,386,01 O<Cl, 
30 2. A preliminarv stormwater plan submjttal shall consist of a preljminarv development 
31 plan and a preliminarv technical information report CTIRl, The engineer shall include a 
32 statement that all required information is included and that the proposed stormwater 
33 facilities are feasible, 
34 
35 C Final Stormwater Plan, 
36 1 The applicant shall submit a final stormwater plan and shall obtain approval of the 
37 final stormwater plan from the responsible official orior to beginning construction 
38 related to any new deyelopment. redevelopment. land-disturbing actjvity or drainage 
39 project not exempted by section 40,386.01 O<Cl. The final stormwater plan provides 
40 final engineering design and construction drawings in accordance with the Clark 
41 County Stormwater Manual. 
42 2, The final stormwater plan must include a construction stormwater pollution prevention 
43 plan <SWPPPl prepared in accordance with the Clark County Stormwater Manual for 
44 any new development redevelopment land-disturbing activity or drainage project not 
45 exempted by Section 40.386,01 O<Cl, 
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D. 

3. If a Final Stormwater Plan differs from the approved Preliminarv Stormwater Plan in a 
manner that. in the opinjon of the Responsible Official. rajses significant water quality 
or quantity control issues. it shall require another SEPA determination <if subject to the 
State Environmental Policy Act lSEPA)) and a post-decision review. in accordance 
with CCC Section 40.520.060. 

Plan Review Process. 
1. For a land use application reqyiring a public hearipg the Hearings Examiner shall 

consider the preliminarv stormwater plan jn accordance with the procedures 
applicable to the land use application. All other preliminarv stormwater plans shall be 
acted on by the responsible official within the timeline for the preliminary land use 
decision. 

2. Variances. For purooses of this chapter. the following requirements shall apply with 
regard to variances: 

a. Type I and Tvpe II (Administrative> Variances. The responsible official may grant an 
administrative variance to the standards of this chapter using a Type I or Type II 
process pursuant to Sections 40.510.010 and 40.510.020 prior to permit aoproval 
and construction: provided. that the requested change is due to site ·specific 
conditions and the intent of this chaoter is met 

These variances are limited to changes to design and construction of stormwater 
infrastructure and must meet the following criteria· 
< 1) All Minimum Requirements of the Clark County Stormwater Manual are fully 

m 
{2) The change does not result in a decrease in materials grade or quality: and. 
(3> The change must be approved by the responsible official as acceptable for 

maintenance access and repairs. 

b Type Ill Variances. The Hearings Examiner may grant a variance from the 
requirements of this chapter using a Type Ill process pursuant to 
Section 40.510.030 orior to permit approval and construction· provided that the 
orovisions of this chaoter are met. Written findings of fact are required that address 
the following: 
(1> The application of the Minimum Requirements would impose a severe and 

unexpected hardship: 
(2) The variance would provide for equivalent environmental protection and is in 

the overriding public interest· and that the objectives of safety. function. 
environmental protection and facility maintenance. based upon sound 
engineering. would be fully met: 

{3) There are special physical circymstances or conditions affecting the property 
such that the strict application of these provisions would deorive the developer 
of all reasonable use of the property of land in question and all feasible efforts 
to meet the intent of the requirements have been made. considering the 
following: 
(a) The current <pre-project> use of the site: 
(bl How the application of the minimum requirements would restrict the 

proposed use of the site compared to the restrictions that existed orior to 
the adoption of the minimum requirements: 

Cc) The possible remaining uses of the site if the vadance were not granted: 
Cd) The uses of the site that would have been allowed orjor to the adoption of 

the minimum requirements: 
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1 (e) A comparison of the estimated percentage of value loss as a result of the 
2 minimum requirements versus the estimated amount and percentage of 
3 value loss of requirements that existed prior to adoption of the minimum 
4 reouirements· and 
5 (f) Whether it is feasible for the owner to alter the project to comply with the 
6 minimum requirements. 
7 (4) That the granting of the variance will not be detrimental to the public health and 
8 welfare nor injurious to other properties jn the vicinity and/or downstream. and 
9 to the quality of waters of the state: and 

10 (5) The variance is the least possible variance that could be granted to comply 
11 with the intent of this chapter. 

12 E. Inspection. 
13 The responsible official shall inspect all new development redevelopment and drainage 
14 projects to ensure compliance with this chaoter and the standards of the Clark County 
15 Stormwater Manual. 

16 1. The project applicant must schedule a pre-construction conference and pre-construction 
17 inspection to ensure that stormwater and erosion control BMPs are in place and access 
18 to public right-of-way is properly installed. 
19 2. The project applicant shall obtain approval on all inspections necessarv to manage the 
20 project and comply with the Clark County Stormwater Manual. 
21 3 The project applicant shall inspect all temporarv erosion and sedimentation BMPs 
22 throughout construction to verify proper installation and maintenance of required soil 
23 erosion and sediment controls. 
24 4 The responsible official shall inspect new development redevelopment and drainage 
25 projects sites upon completion of construction and before final approval/occupancy to 
26 verify proper installation of oermanent erosion controls. stormwater facilities. and BMPs 
27 and compliance with Chapter 40.386 CCC and the Clark County Stormwater Manual. 

28 F. Acceotance 
29 When the project applicant requests construction acceptance of stormwater facilities the 
30 applicant shall follow the procedures set forth in the Clark County Stor~water Manual 

31 G. Record Drawings 
32 1. Upon completion of the construction of conveyance systems. stormwater treatment 
33 facilities. flow control facilities and structural source control BMPs (excluding the 
34 construction of on-site stormwater management BMPs> and orior to final inspection 
35 approval. the applicant shall submit to Clark County record drawings of the full 
36 stormwater plan prepared and stamped by a licensed engineer. 
37 2. The drawings must accurately represent the project as constructed. They must depict 
38 the actual vertjcal and horizontal locations of roads and drainage facilities constructed op 
39 and off site as part of the development redevelopment land disturbing activity or 
40 drainage project. Record drawings must be stamped. signed and dated by an engineer 
41 and must meet the standards contained in the Clark County Stormwater Manual. 
42 
43 Section 36. Amendatory. Sec. 1 (Exh. A) of Ord. 2003-11-1, most recently amended by Sec 6 
44 of Ord. 2012-07-16, and codified as CCC 40.430.030, are each amended as follows: 
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1 40.430.030 Administration 

2 *** 

3 C. Submittal Requirements. 

4 1. For development activity regulated by this chapter, submittal requirements will vary 
5 depending on the type of project and the type of hazard mitigations that are 
6 proposed. Pursuant to Section 40.500.01 O, a review of a geologic hazard area will 
7 be conducted in conjunction with the primary development application. Projects are 
8 required to submit a basic site description sufficient to verify that the location of 
9 proposed building and access road improvements comply with buffers, setbacks, 

10 and vegetation preservation required by Sections 40.430.020(0) and (E). If a 
11 regulated activity is proposed within a geologic hazard area, additional information in 
12 the form of a geologic hazard area study must be provided to assure the project is 
13 feasible and will not cause an increased geologic hazard. The information required 
14 for a site description is included in Section 40.430.030(C)(4). The requirements for a 
15 geologic hazard area study for projects wishing to build in a geologic hazard area 
16 are included in Section 40.430.030(C)(5). To avoid duplication, the information 
17 required by this section shall be coordinated by the county with the assessments 
18 and requirements for other associated permits. 

19 2. Shoreline Master Program. Within shoreline jurisdiction, development may be allowed 
20 for those uses in the Shoreline Master Program either through a statement of 
21 exemption pursuant to Section 40.460.230(C) or through an application for a 
22 shoreline permit (substantial development, conditional use, or variance) to include a 
23 geohazard review pursuant to Section 40.460.530(E) and 
24 Sections 40.430.020 and 40.430.030(C). 

25 3. The responsible official shall waive parts of the submittal requirements if it is 
26 determined that they are not applicable to the proposed activity. 

27 4. Site Description. As part of the development permit application, the following 
28 information describing the subject property and areas within twenty-five (25) feet of 
29 the property lines or smaller area of concern as deemed appropriate by the 
30 responsible official, drawn to an engineering scale no larger than one (1) inch equals 
31 twenty (20) feet (1" = 20') and no smaller than one (1) inch equals one hundred 
32 (100) feet (1" = 100') as deemed appropriate by the responsible official: 

33 a. The site boundary lines; 

34 b. The topography at contour interval of no greater than five (5) feet; 

35 c. The location and size of all existing and proposed site improvements including 
36 structures, wells, drainfields, drainfield reserve areas, public and private right-of-
37 way easements, and utilities; 

38 d. The location of all drainage-flow characteristics, streams, groundwater seeps, 
39 springs, and evidence of seasonal surface water runoff or groundwater; 
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1 e. The location and extent of all existing and proposed grading activities and existing 
2 natural or artificial drainage control facilities and systems; 

3 f. The location and description of all geologic hazards located on the site and 
4 observed on properties within one hundred (100) feet of site boundaries; 

5 g. The general location of all vegetation and the general location, number and 
6 description of all trees over six (6) inch diameter measured three (3) feet above 
7 the ground; and 

8 h. The location of all proposed buffers and setbacks. 

9 5. Geologic Hazard Area Study. A geologic hazard area study is required if the proposed 
10 development does not comply with requirements of Sections 40.430.020(0) and (E). 
11 Geologic investigation may also be required in some cases to meet International 
12 Building Code requirements for foundations and for seismic design. Geologic hazard 
13 area studies shall be prepared, stamped and signed by a registered geotechnical 
14 engineer or geologist who meets the requirements defined in Section 40.100.070. 
15 Based on the site characteristics and the information submitted by the applicant, the 
16 responsible official may require all or part of the following information to be included 
17 in a geotechnical report: 

18 a. The requirements for the site description listed above in Section 40.430.030(C)(4); 

19 b. Site geology information: 

20 (1) Topographic contours at two (2) foot intervals or as specified by the 
21 responsible official; 

22 
23 
24 

25 
26 

27 
28 

29 

30 

31 
32 

33 

34 

35 

(2) Subsurface data that includes the exploration method, location of soil 
borings, borings, logs, soil and rock stratigraphy and groundwater levels 
including seasonal changes; 

(3) The location of landslides, or down-slope soil movement, faults, and 
geologic contacts on the subject property and adjacent properties; 

(4) A site history that describes any prior grading, soil instability or slope 
failure; and 

(5) A description of the site vulnerability to seismic events; 

c. Geotechnical Information and Plan Requirements. 

(1) A slope stability study and opinion of slope stability on the subject 
property and adjacent properties; 

(2) Grading plan; 

(3) Structural foundation requirements and estimated foundation settlements; 

(4) Soil compaction criteria; 

Ordinance No.: 2015-11-24 Page 58 of 73 



1 
2 
3 

4 

5 

6 

7 
8 

9 
10 

11 

12 
13 

14 

15 
16 

17 

18 

(5) Allowable soil-bearing pressure for foundations, minimum footing widths, 
piling recommendations for foundations, and design pressure for retaining 
walls; 

(6) Laboratory data and soil index properties for soil samples; 

(7) Suitability for fill; 

(8) Lateral earth pressures; 

(9) Description of erosion vulnerability and an erosion control plan as 
required in Chapter 4Q.38a 40.386; 

(10) An evaluation of proposed surface and subsurface drainage in a 
stormwater control plan as required in Chapter 40.380 40,386; 

(11) Building limitations; and 

(12) A vegetation management and restoration plan or other means for 
maintaining long-term stability of slopes; 

*** 

Section 37. Amendatory. Sec 1 (Exh. A) of Ord. 2003-11-1, most recently amended by Sec. 6 
of Ord. 2009-01-01, and codified as CCC 40.430.020, are each hereby amended as follows: 

40.430.020 Standards 

*** 

19 B. Erosion Requirements. 

20 
21 
22 

23 
24 

25 

26 

27 

28 
29 

30 

All activities on hillsides subject to severe erosion hazard must minimize erosion by 
following management practices prescribed by the stormwater and erosion control 
standards of Chapter 4Q.38a 40.386. 

Section 38. Amendatory. Sec. 1 (Exh. A) of Ord. 2003-11-1, most recently amended by Sec. 5 
of Ord. 2014-12-05, and codified as CCC 40.450.040, are each hereby amended as follows: 

40.450.040 Wetland Permits 

*** 

B. Standards - General. 

Wetland permit applications shall be based upon a mitigation plan and shall satisfy the 
following general requirements: 

1. The proposed activity shall not cause significant degradation of wetland functions; 
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C. 

2. The proposed activity shall comply with all state, local and federal laws, including 
those related to sediment control, pollution control, floodplain restrictions, Chaoter 
40.386 Stormwater and Erosion Control, and on-site wastewater disposal. 

Buffer Standards and Authorized Activities. The following additional standards apply for 
regulated activities in a wetland buffer: 

1. Reduced Width Based on Modification of Land Use Intensity. The required buffer width 
shall be decreased if design techniques are used that reduce the land use intensity 
category delineated in Table 40.450.030-5. Eligible design measures include the 
following: 

a. General Site Design Measu'res. High intensity buffers may be reduced to moderate 
intensity buffers if all of the following mitigation measures are applied to the 
greatest extent practicable: 

(1) Buffer Enhancement. Improve the function of the buffer such that buffer areas 
with reduced function can function properly. This could include the removal 
and management of noxious weeds and/or invasive vegetation or specific 
measures to improve hydrologic or habitat function. 

(2) Shielding of High Intensity Uses. 

(a) Lights. Direct all lights away from wetlands; 

(b) Noise. Locate activity that generates noise away from wetlands; 

(c) Pets and Human Disturbance. Use privacy fencing; plant dense 
vegetation to delineate buffer edge and to discourage disturbance using 
vegetation appropriate for the eco-region; place wetland and its buffer in a 
separate tract. 

(3) Surface Water Management. 

(a) Existing Runoff. Retrofit stormwater detention and treatment for roads 
and existing development to the extent determined proportional by the 
responsible official, and disperse direct discharge of channelized flows 
from lawns and landscaping; 

(b) Change in Water Regime. Infiltrate and/or disperse stormwater runoff 
from impervious surfaces and drainage from lawns and landscaping 
treated in accordance with Chapter 40.a85 40.386 into the buffer at 
multiple locations. 

b. Low Impact Development Design. High intensity buffers may be reduced to 
moderate or low intensity buffers under the following circumstances: 

(1) Limiting stormwater runoff volumes to avoid impacts to receiving waters and 
wetlands adjacent to the site. 

(a) Reduction to moderate intensity buffers, by: 
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2. 

(i) Meeting the standards for full dispersion in 
Chapter 4Q.a85 40.386 over seventy-five percent (75%) of the site; 
or 

(ii) Infiltration of fifty percent (50%) of the storrnwater runoff from the 
site; or 

(iii) Using low impact development BMPs pursuant to 
Chapter 40.38540.386 to reduce stormwater runoff volume 
generated from the site to at least no more than fifty percent (50%) 
the runoff volume generated by using standard collection and 
treatment BMPs. 

(b) Reduction to low intensity buffers, by: 

(i) Meeting the standards for full dispersion in 
Chapter 40.a85 40.386 for the entire site; or 

(ii) Infiltration of all stormwater runoff from the site; or 

(iii) Using low impact development BMPs pursuant to 
Chapter 4Q.a85 40.386 to match the pre-development stormwater 
runoff volume from the site. 

(2) Enhanced Stormwater Management. Reduction of high land use intensity 
buffer to moderate land use intensity buffer for implementation of stormwater 
treatment measures that exceed the standards of Chapter 4Q.a85 40 386. This 
could include measures such as pre-treatment or tertiary treatment of runoff 
and limiting discharge from the site to pre-development runoff flow and 
volume. 

c. Habitat Corridors. Establishment of a minimum one hundred (100) foot wide 
functioning or enhanced vegetated corridor between the wetland and any other 
priority habitat areas as defined by the Washington State Department of Fish and 
Wildlife reduces a high land use intensity buffer to a moderate land use intensity 
buffer provided both of the following conditions are met: 

(1) Applies only to wetlands with habitat function scores higher than four (4) on 
the rating system form; 

(2) The habitat corridor must be protected for the entire distance between the 
wetland and the priority habitat area by some type of permanent legal 
protection such as a covenant or easement. 

d. The responsible official may determine that proposed measures, other than those 
specifically listed in Section 40.450.040(C)(1)(a) through (c), will effectively reduce 
land use intensity and protect or enhance and values of wetlands and, therefore, 
allow buffer modifications where appropriate. 

Minimum Buffer. In the case of buffer averaging and buffer reduction via 
Section 40.450.040(C)(1), the minimum buffer width at its narrowest point shall not be 
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less than the low intensity land use water quality buffer widths contained in Table 
40.450.030-2. 

3. Buffer Averaging. The boundary of the buffer zone may be modified by averaging 
buffer widths. If buffer averaging is used, the following conditions must be met: 

a. A maximum of twenty-five percent (25%) of the total required buffer area on the site 
(after all reductions are applied) may be averaged; and 

b. The total area contained in the buffer, after averaging, shall be at least functionally 
equivalent and equal in size to the area contained within the buffer prior to 
averaging. 

4. Stormwater Facilities. 

a. Dispersion Facilities. Stormwater dispersion facilities that comply with the standards 
of Chapter 40.385 40.386 shall be allowed in all wetland buffers. Stormwater 
outfalls for dispersion facilities shall comply with the standards in subsection 
(C)(4)(b) of this section. Enhancement of wetland buffer vegetation to meet 
dispersion requirements may also be considered as buffer enhancement for the 
purpose of meeting the buffer averaging or buffer reduction standards in this 
section. 

*** 

Section 39. Amendatory. Sec. 1 (Exh. A) of Ord. 2003-11-1, most recently amended by Sec. 5 
of Ord. 2014-12-05, and codified as CCC 40.450.040, are each hereby amended as follows: 

40.460.040 Wetland Permits 

*** 

D. Standards - Wetland Activities. The following additional standards apply to the approval of 
all activities permitted within wetlands under this section: 

*** 

5. Indirect Wetland Impacts Due to Loss of Buffer Function or Stormwater Discharges. 
Wetland mitigation shall be required in accordance with the wetland mitigation 
standards in this subsection for the following indirect wetland impacts: 

a. Buffer loss resulting from wetland fills permitted under this section; 

b. Reduction of wetland buffers beyond the maximum reduction allowed under 
Section 40.450.040(C)(2); provided, that such reductions are limited as follows: 

(1) Road and utility crossings in the wetland buffer approved in accordance with 
Section 40.450.040(C)(5); and 

(2) The total indirect wetland impact from buffer reductions is less than one
quarter (1/4) acre. 
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c. Unavoidable loss of wetland function due to stormwater discharges that do not meet 
the wetland protections standards in Chapter 40.38540.386. 

*** 

8. Stormwater Facilities. Stormwater facilities are allowed in wetlands with habitat scores 
less than five (5) on the rating form, in compliance with the following requirements: 

a. Stormwater detention and retention necessary to maintain wetland hydrology is 
authorized; provided, that the responsible official determines that wetland functions 
will not be degraded; and 

b. Stormwater runoff is treated for water quality in accordance with the requirements 
of Chapter 40.38540.386 prior to discharge into the wetland. 

Section 40. Amendatory. Sec. 1 (Exh. A) of Ord. 2003-11-1, most recently amended by Sec 
12 of Ord. 2012-12-23, and codified as CCC 40.500.010, are each hereby amended as follows: 

40.500.010 Summary of Procedures and Processes 

*** 

15 B. Development Approvals Timeline - General. 

16 1. Basic Rule. Preliminary approval of land divisions (Chapter 40.540), site plan approval 
17 (Section 40.520.040), uses subject to review and approval (R/A) 
18 (Section 40.520.020), approval of conditional use permits (Section 40.520.030), 
19 approval of planned unit developments (Section 40.520.080), approval of mixed use 
20 developments (Section40.230.020), approval of master plans (Section 40.520.070), 
21 and approval of variances (Section 40.550.020), shall be valid for a period of seven 
22 (7) years after approval. The right to develop an approved land division, site plan, use 
23 permitted subject to review and approval (R/A), conditional use permit, planned unit 
24 development or variance or part thereof expires seven (7) years after the effective 
25 date of the decision approving such development, unless: 

26 a. For land divisions - A fully complete application for a final plat has been submitted. 

27 b. For use approvals that do not require a building permit - The permitted use has 
28 legally commenced on the premises. 

29 c. For all other approvals - A building permit for the approved development has been 
30 issued and remains in effect, or a final occupancy permit has been issued. 

31 2. Extensions - Phased Developments. 

32 
33 
34 

35 
36 

a. Those applications specifically approved for phased development may receive an 
unlimited number of subsequent two (2) year extensions in accordance with the 
following: 

(1) At least one (1) phase has met the general development approvals timeline 
basic rule described in Section 40.500.010(8)(1); 

Ordinance No.: 2015-11-24 Page 63 of 73 



1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 

12 
13 

14 
15 

16 
17 

18 
19 

(2) The request for the extension has been submitted in writing to the responsible 
official at least thirty (30) days prior to the five (5) year deadline, or, in the case 
of a subsequent extension request, at least thirty (30) days prior to the 
expiration of the approval period; 

(3) The applicant has demonstrated an active effort in pursuing the next phase of 
the application; and 

(4) The applicant has demonstrated that there are no significant changes in 
conditions which would render approval of the application contrary to the 
public health, safety or general welfare. 

b. The responsible official shall take one (1) of the following actions upon receipt of a 
timely extension request: 

(1) Approve the extension request if no significant issues are presented under the 
criteria set forth in this section, 

(2) Conditionally approve the application if any significant issues presented are 
substantially mitigated by minor revisions to the original approval, 

(3) Deny the extension request if any significant issues presented cannot be 
substantially mitigated by minor revisions to the approved plan; 

c. A request for extension approval shall be processed as a Type I action. Appeal and 
post-decision review of a Type I action is permitted as provided in this subtitle. 

20 3. Developer Agreements. Notwithstanding the foregoing, the board may approve a 
21 developer agreement under RCW 36. 708.170 through 36. 708.240 providing for a 
22 longer approval duration. The hearing examiner is delegated authority to conduct 
23 hearings and make recommendations for developer agreements, but final approval 
24 thereof is reserved to the board. 

25 4. Six-Month Extension.* 

26 a. Preliminary approvals of land divisions (Chapter 40.540), site plan approval 
27 (Section40.520.040), uses subject to review and approval (R/A) 
28 (Section 40.520.020), approval of conditional use permits (Section 40.520.030), 
29 approval of planned unit developments (Section 40.520.080), approval of mixed use 
30 developments (Section 40.230.020), approval of master plans 
31 (Section 40.520.070), and approval of variances (Section40.550.020), that were 
32 approved on or between June 1, 2004, and June 1, 2005, are hereby granted a six-
33 month extension of the expiration of their five (5) year periods of validity under 
34 Section 4q.soo.010(8)(1). 

35 b. An extension granted under Section 40.500.010(8)(4)(a) shall not modify or excuse 
36 compliance with any of the conditions of approval provided for in those approvals. 

37 5. Special Stormwater Rules. 

Ordinance No.: 2015-11-24 Page 64of73 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 

14 

15 

16 
17 

18 

19 

20 

All permits issued pursuant to the regulations contained in Chapter 40.385 CCC. or earlier 
stormwater code and the 2009 or earlier version of the Clark County Stormwater Manual will 
expire on Januarv 8 2021. unless approved construction has begun on site before Januarv 
8. 2021. "Construction has begun." means at a minimum. that site work associated with and 
directly related to the approved project has begun. for example. grading the project site to 
final grade. or the installation of utilities. Simply clearing the project site does not constitute 
the beginning of construction. 

Section 41. Amendatory. Sec 1 (Exh. A) of Ord. 2003-11-1 , most recently amended by Sec 4 
(Exh. 3) of Ord. 2011-03-09, and codified as CCC 40.510.050 (Table 40.510.050-1), are each 
hereby amended as follows: 

40.510.050 Application Submittal Requirements 

*** 

13. Project Engineer Statement of Completeness and Feasibility. The 
project engineer shall include a statement that an iRfeRBatieR feE}ltiFea B~E 
Gh~tef 4Q.;38§, SteRB•Natef 8:Ra BFesieR GeRtFel, is iReh:1aea iR the x 
pFelimiRary steRBWatef plan ana that the pFepesea St0fffiW&teF faeilities &Fe 
feasiele it is f easi.ble for the ~rQgQsed stonnwater fa~ilities to functiQn as 
desi~ed imd to m~¥1 the reguiremenl~ of CJuu~ter 40.~86. 

*** 

Section 42. Amendatory. Sec 1 (Exh. A) of Ord. 2003-11-1, most recently amended by Sec. 
20 of Ord. 2012-07-03, and codified as CCC 40.520.040, are each hereby amended as follows: 

40.520.040 Site Plan Review 

*** 

E. Approval Criteria. 

21 1. If the responsible official finds that a site plan application does or can comply with the 
22 applicable approval and development standards, the responsible official shall 
23 approve the site plan, or approve the site plan subject to conditions of approval that 
24 ensure the proposed development will comply with the applicable standards. 

25 2. If the responsible official finds that a site plan application does not comply with one (1) 
26 or more of the applicable approval or development standards, and that such 
27 compliance cannot be achieved by imposing a condition or conditions of approval, 
28 the responsible official shall deny the site plan application. 

29 3. If a site plan is subject to a standard(s) over which the responsible official does not 
30 have sole jurisdiction, then the responsible official shall not make a final decision 
31 regarding the site plan until the related decision(s) regarding the applicable 
32 standard(s) has been received. 
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1 4. A change of use on a lawfully developed site with nonconforming landscaping and 
2 screening shall be brought into compliance with standards in Section 40.320.010, 
3 subject to the following: 

4 a. An alternate landscaping or screening plan may be approved if: 

5 (1) Compliance with requirements in Section 40.320.010 is not reasonably 
6 possible due to location of existing structures, topography, life safety 
7 concerns, etc.; or 

8 (2) Requirements for on-site parking, including access drive aisles, will not 
9 meet standards in Section 40.340.010; or 

10 (3) The required landscaping improvements exceed ten percent (10%) of the 
11 value of construction costs of all building and site improvements, except 
12 landscaping, for the change in use; however, the minimum requirements 
13 under Section40.520.040(E)(4)(b) shall be met. 

14 b. At a minimum, outdoor storage areas shall be screened from adjoining properties or 
15 public rights-of-way by a six (6) foot fence or wall meeting the F2 standard. 

16 5. Site Plan Approval Criteria. In addition to other applicable provisions of this code, a 
17 site plan application shall comply with the following standards or modifications or 
18 variations to those standards permitted by law: 

19 a. Use and development standards of the applicable base zones and overlay zones in 
20 this title; 

21 b. Sign standards in Chapter 40.310; 

22 c. Landscaping and screening design standards in Chapter 40.320; 

23 d. Crime prevention guidelines in Chapter 40.330; 

24 e. Parking and loading standards in Chapter 40.340; 

25 f. Transportation and circulation standards in Chapter 40.350; 

26 g. Solid waste and recycling standards in Chapter 40.360; 

27 h. Sewer and water standards in Chapter 40.370; 

28 i. Stormwater and erosion control standards in Chapter 40.38540 386; 

29 j. Critical areas standards in Subtitle 40.4; 

30 k. Fire safety standards in Chapter 15.12; and 

31 I. Applicable ADA standards. 

32 Section 43. Amendatory. Sec. 1 (Exh. A) of Ord. 2003-11-1, most recently amended by Sec. 6 
33 of Ord. 2009-01-01, and codified as CCC 40.520.040, are each hereby amended as follows: 
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1 40.520.040 Site Plan Review 

2 *** 

3 F. Final Site Plan/Final Construction Plan Review. 

4 1. Submittal Requirements. All of the materials listed below must be submitted for a 
5 complete application, unless otherwise authorized by the responsible official: 

6 

7 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

18 
19 

20 

21 

22 

23 
24 

25 

26 

27 

28 

29 
30 
31 

32 
33 
34 

a. Completed application form; 

b. Application fee pursuant to Title §; 

c. Construction Plans. Where improvements are required, plans for such 
improvements shall be submitted to the County Engineer who shall review them 
for conformance with conditions of preliminary site plan approval and other 
adopted county standards as of the date of preliminary site plan approval. 
Approval shall be given by the signature of the County Engineer on the 
construction plans. Improvements shall be designed by or under the direct 
supervision of a licensed engineer where required by statute 
(Chapters 18.08, 18.43, and 18.96 RCW). The licensed engineer shall certify 
same by seal and signature. All construction plans shall comply with the 
provisions of the Clark County Code. 

Unless waived by the County Engineer, the construction plan set shall include the 
following elements: 

(1) Final grading plan pursuant to Chapter 40.38540 386; 

(2) Final transportation plan pursuant to Chapter 40.350; 

(3) Final signing and striping plan; 

(4) Final stormwater plan and Technical Information Report (TIR) pursuant to 
Chapter 40.38540.386; 

(5) Proposed erosion control plan pursuant to Chapter 40.38540.386; 

(6) Final landscaping plan; 

(7) Final wetland and/or habitat mitigation plan; 

(8) Final water and waste water disposal plan; and 

(9) Additional information as required by the responsible official consistent 
with the conditions of the preliminary approval or as otherwise required by 
the code; 

d. Proposed Final Site Plan. Unless waived by the responsible official, a proposed 
final site plan shall be approved prior to the issuance of a building permit for all 
development subject to site plan review. Where construction plans are required, 
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1 Fulfill the responsibilities of each generation as trustee of the environment for a. 
2 succeeding generations; 

b. 3 Assure for all people of Clark County healthful, productive and aesthetically and 
4 culturally pleasing surroundings; 

5 Attain the widest range of beneficial uses of the environment without degradation, c. 
6 risk to health or safety, or other undesirable and unintended consequences; 

d. 7 Preserve important historic, cultural and natural aspects of our national heritage; 

8 Maintain, wherever possible, an environment which supports diversity and variety of e. 
9 individual choice; 

f. 10 Achieve a balance between population and resource use which will permit high 
11 standards of living and a wide sharing of life's amenities; and 

12 Enhance the quality of renewable resources and approach the maximum attainable g. 
13 recycling of depletable resources. 

2. 14 The county recognizes that each person has a fundamental and inalienable right to a 
15 healthy environment, and that each person has a responsibility to contribute to the 
16 preservation and enhancement of the environment. 

17 3. The county designates the following policies applicable to the major elements and 
18 selected subelements of the environment as defined by WAC 197-11-444, and 
19 incorporates by reference the policies in the cited county codes, ordinances, 
20 resolutions and plans, and all amendments to them in effect prior to the date of 
21 application of any building permit or preliminary plat, or prior to issuance of a DNS or 
22 DEIS for any other action: 

23 a. Earth. It is the county's policy to avoid or minimize adverse impacts from ground-
24 disturbing activities and land use changes within areas of steep or unstable 
25 slopes, areas with severe soil limitations, areas most susceptible to earthquake 
26 damage, and areas of erosion potential. The following code provisions offer more 
27 specific policies: 

28 (1) Chapter 40.385 40.386. Stormwater and Erosion Control; 

29 (2) Chapter 40.430, Geologic Hazard Areas Regulations; 

30 (3) Chapter 14.07, Grading, Excavation, Fill, and Stockpile; and 

31 (4) Section 40.250.022, Surface Mining Overlay District. 

32 b. Air. It is the county's policy to maintain and enhance air quality in the community. 
33 The county generally defers to the Southwest Clean Air Agency (SWCAA) on 
34 matters of stationary sources of air pollution, while supporting the Regional 
35 Transportation Council (RTC) in the reduction of mobile sources of air pollution. It 
36 is the county's policy to require air quality analyses for proposed developments 
37 when recommended by SWCAA or RTC. In addition to compliance with the 
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c. 

standards and requirements of the following code prov1s1ons, it is also the 
county's policy to further mitigate the generation of dust and odors from land use 
activities through the local permitting process: 

(1) Section 40.200.010, Purpose; 

(2) Section 40.230.085(E)(2}, (3) and (3)(e), Employment districts; 

(3) Section 40.230.050(D)(5)(c) and (d), University district; 

(4) Section 40.250.022, Surface Mining Overlay District; 

(5) Sections 40.260.040 (Animal Feed Yards, Animal Sales Yards, Animal 
Boarding Facilities, Animal Day Use Facilities, and Equestrian Facilities) 
and 40.260.170 (Private Use Landing Strips for Aircraft and Heliports); 

(6) Section 40.340.010, Parking, Loading and Circulation; 

(7) Section 40.260.200(F)(2)(e) and (f}, Solid Waste Handling and Disposal 
Sites. 

Water. It is the county's policy to conserve and protect the quality, quantity and 
functional value of surface waters, wetlands, floodplains, and groundwater by 
enforcing the following code provisions and resolutions and through the imposition 
of other reasonable measures, including monitoring and hydrologic studies of 
surface and groundwaters, to mitigate water-related impacts; provided, that minor 
new construction including the construction, reconstruction or expansion of single
family residences or accessory residential structures on pre-existing lots containing 
wetlands shall only be subject to State Environmental Policy Act mitigation 
measures where clearly necessary to prevent or lessen identified and significant 
environmental degradation: 

(1) Chapter 40.385 40.386. Stormwater and Erosion Control; 

(2) Chapter 40.450, Wetland Protection; 

(3) Chapter 40.410, Critical Aquifer Recharge Areas; 

(4) Chapter 40.420, Flood Hazard Areas; 

(5) Section 40.250.022, Surface Mining Overlay District; 

(6) Chapter 40.460, Shoreline Overlay District; 

(7) Chapter 24.04, Sewage Regulations; 

(8) Chapter 24.05, Individual Sewage Disposal System Requirements; 

(9) Chapter 24.12, Solid Waste Management; 

(10) Resolution No. 1991-07-35, coordinated water system plan; 
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(11) Resolution No. 1994-03-16, groundwater management plan. 

d. Plants and Animals. It is the county's policy to recognize the valuable functions 
provided by vegetation, and to mitigate impacts resulting from removal or 
replacement of vegetation. It is also the county's policy to preserve sensitive 
wildlife habitat areas and to conserve priority habitat areas, while also provi~ing 
generally for wildlife habitat and corridors in the development review process 
where practicable. The county recognizes that some disruption of animal habitat 
and plant species is unavoidable and inevitable. In addition to implementing the 
following code provisions, it is further the county's policy to provide special 
protection for rare, threatened and endangered plant species, and for habitat of 
rare, threatened or endangered species of fish and wildlife: 

(1) Title z. Weed Control Code; 

(2) Title §, Animals; 

(3) Chapter 40.38540.386. Stormwater and Erosion Control; 

(4) Chapter 40.450, Wetland Protection; 

(5) Chapter 40.440, Habitat Conservation; 

(6) Chapter 15.13, Wildland Urban Interface/Intermix Ordinance; 

(7) Section 40.210.010, Forest, Agriculture and Agriculture/Wildlife District, 
Section 40.210.010(A); 

(8) Chapter 40.460, Shoreline Overlay District; 

(9) Chapter 40.320, Landscaping and Screening. 

*** 

Section 45. Instructions to the Clerk. The Clerk of the Board shall: 

(1) Transmit a copy of this ordinance to the Washington State Department of Commerce 
within ten (10) days of its adoption, pursuant to RCW 36.70A.106; 

(2) Record a copy of this Ordinance with the Clark County Auditor; 
(3) Cause notification of adoption of this ordinance to be published forthwith, pursuant to 

RCW 36. 70A.290; and, 
(4) Transmit a copy of the adopted ordinance to Code Publishing, Inc. forthwith, to update 

the electronic version of the Clark County Code. 

Section 46. Effective Date. This ordinance shall take effect at midnight January 7, 2016. 
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ADOPTED this ~4 day of l5leeeF;11ier, 2015. 

Approved as to form on y: 
ANTHONY F. GOLIK 
Prosecuting Attorney, 

~t~~,t1Ji 
15 Sr. Deputy Prosecuting Attorney 

16 
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BOARD OF COUNTY COUNCILORS 

By: 1'V 
David Madore, Chair 

By: ___________ _ 

Jeanne E. Stewart, Councilor 

By: ___________ _ 

Tom Mielke, Councilor 
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Project Name Type1 Start 

Year
Status2 End 

Year

Cost Estimate WQ Benefit Hydro 

Benefit

Hydro 

Benefit #

Retrofit 

Incentive

Other Benefit Monitoring 

Planned

Lat Long Receiving Water 

Body 

Comments

Parkside Manor SWF 

Retrofit

3 2009 4 2013 $950K 25% 75% 0% 809.0              43% 1 12.000 None No 45.727247 -122.674051 Whipple Creek Retrofit to combine and improve three undersized 

facilities; partially funded by Ecology grant G1200577

Stones Throw SWF 

Repair

5 2011 4 2013 $170K 100% 0% 0% NA NA 0.500 None No 45.663706 -122.604186 Burnt Bridge Creek Facility repair >25K

Thomas Wetland East 

SWF

2 2009 4 2014 $2.2M 55% 45% 0% 2,686.0          26% 1 91.500 improve wetland habitat 

and recreation

No 45.661303 -122.618772 Burnt Bridge Creek Construction of new stormwater wetland; partially 

funded by Ecology grant G1200576

Drywell Retrofits 3 2011 3 2015 $723K 47% 53% 0% 868.0              NA 18.300 None No 45.679741 -122.516272 Groundwater Installation of treatment BMPs upstream of drywells; 

partially funded by Ecology grant G1200566

Harding Farms SWF 

Retrofit

3 2009 2 2016 $1.2M 17% 83% 0% 952.0              11% 1 50.750 improve wetland habitat No 45.712419 -122.630671 Salmon Creek Retrofit to provide stormwater treatment and wetland 

enhancement; partially funded by 2013 Legislative 

Proviso

Flume Creek Riparian 

Acquisition

6 2012 1 2015 $2.2M 41% 59% 0% NA NA 82.500 None No 45.792906 -122.736473 Flume Creek Purchase of priority riparian habitat; partially funded by 

Grant #12-1504 through the Salmon Recovery Funding 

Board administered by the state Recreation and 

Conservation Office.

Schmid Riparian 

Acquisition

6 2012 1 2015 $500K 100% 0% 0% NA NA 10.325 None No 45.585013 -122.339341 Washougal River Purchase of priority riparian habitat

Poch Riparian 

Acquisition

6 2012 5 - $130K 100% 0% 0% NA NA 2.680 None No 45.737449 -122.559108 Salmon Creek Purchase of priority riparian habitat (2014 project 

abandoned per Board of Clark County Commissioners)

Catch Basin Treatment 

Retrofits

3 2014 2 2018 $320K 100% 0% 0% NA NA NA None No tbd tbd tbd Install water quality treatment retrofits for catch basins 

in priority areas with no existing stormwater treatment

UIC Water Quality 

Retrofits

11 2015 1 2018 $250K 100% 0% 0% NA NA NA None No tbd tbd tbd Decommission existing UIC wells identified as high 

threat to groundwater

Trillium Park 

Subdivision SWF Repair

5 2015 2 2016 $85K 100% 0% 0% NA NA 2.375 None No 45.670968 -122.654877 Burnt Bridge Creek Facility repair >25K

Cold Creek Court SWF 

Repair

5 2015 5 $140K 100% 0% 0% NA NA 0.575 None No 45.671597 -122.620217 Cold Creek Facility repair >25K. Project shelved 2016 due to utility 

conflicts and design constraints.

Whipple Creek Place 

SWF Repair

5 2016 1 2017 $150K 100% 0% 0% NA NA 11.500 None No 45.731412 -122.677782 Whipple Creek Facility repair >25K

Pleasant Valley Park 'B' 

SWF Repair/ Retrofit

5 2016 1 2017 $170K 100% 0% 0% NA NA 15.875 None No 45.724768 -122.626537 Salmon Creek Facility repair >25K

Andy's Acres (A) SWF 

Repair

5 2016 1 2017 $55K 100% 0% 0% NA NA 0.725 None No 45.690239 -122.694724 Lakeshore Facility repair >25K

40 et 8 Chateau SWF 

Repair/Retrofit

5 2017 1 2018 $300K 100% 0% 0% NA NA 6.075 None No 45.678349 -122.643588 Salmon Creek Facility repair >25K

Huyette Riparian 

Acquisition

6 2015 6 2015 $30K 100% 0% 0% NA NA 3.010 None No 45.713031 -122.642938 Salmon Creek Purchase of riparian habitat. Land value $90K; $60K 

gifted to county, $30K purchased

Whipple Creek II SWF 

Repair

5 2013 4 2015 $30K 100% 0% 0% NA NA 13.750 None No 45.741523 -122.644710 Whipple Creek Facility repair >25K

Funding (%) 

Local|State|Federal

2015 Annual Report Q34.b Project List

1Type Description

1 New flow control facility, including Low Impact Development (LID) Best Management Practices (BMPs)

2 New treatment facility (or treatment and flow control facility), including LID BMPs

3 Retrofit of existing treatment and/or flow control facility

4 Property acquisition for water quality and/or flow control benefits (not associated with future facility)

5 Maintenance with capital construction costs ≥ $25,000

6 Property acquisition for riparian habitat

7 Restoration of forest cover

8 Restoration of riparian buffer

9 Floodplain reconnection projects on water bodies that are not flow control exempt per Appendix 1

10 Capital projects related to the MS4 which implement an Ecology approved basin or watershed plan

11 Other actions to address stormwater runoff into or from the MS4 not otherwise required in S5.C

2Status                              

(as of December 31st of 

the reporting year)

Description

1 Planning

2 Design and permitting

3 Construction

4 Complete/Maintenance

5 Project cancelled

6 Property acquisition
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Attachment to Annual Report Question 36: A summary of actions 
to implement the source control program  
 

Clark County Environmental Services implemented an inspection program in 2015 for 20 percent of the 

business and multifamily properties within the permit area, in compliance with S5.C7.b.iii.(1).  All 

identified sites within the subwatersheds Cougar Creek and Lower Burnt Bridge Creek were inspected 

because of their geographic location within the watershed, their proximity to receiving waters, and 

potential to have non-stormwater discharges.  Visiting all sites in a stream basin allows in-person 

distribution of source control information to all businesses as required in S5.C.7.b.iii. During each site 

visit, information about activities that may generate pollutants and applicable source control 

requirements was provided.  

 

Achieving the requirements of S5.C7.b.iii. (2), Clark County Environmental Services completed 

inspections for 20 percent of the businesses and multifamily properties in our source control inventory.  

Inspections and follow-up actions brought compliance with source control BMP requirements.  During 

2015, 417 new records of inspection and follow-up actions were logged into Tidemark, Clark County’s 

official database.  

 

To meet the requirements of S5.C7.b.iii. (3), 100% of sites identified through legitimate complaints 

were inspected.  Clark County Environmental Services responded to 62 water quality complaints. 

 

Follow-up inspections were conducted in accordance with S5.C7.b.iv. (1) for sites that Clark County 

determined, through inspections, to inadequately implement required BMPs.  Follow-up actions 

included: phone calls, letters and emails.  On 2 sites, referrals were made to other agencies or 

departments such as Clark County Environmental Services Code Enforcement, Clark Regional 

Wastewater District, Clark County Health Department, Washington State Department of Transportation 

and Ecology. 

 

No enforcement actions were taken as outlined by S5.C7.b.iv. (2) because 100 percent compliance was 

reached through follow-up actions, and in 2 cases verbal and written warnings were followed by notices 

of violation to achieve that 100 percent compliance.    

 

Clark County Environmental Services maintained records required by S5.C7.b.iv. (3). Each site 

inspection was documented.  Records included inspection reports, correction letters, photos, and actions 

documented to bring facilities into compliance.  No access or entry was denied by property owners. 

 

Clark County Environmental Services referred no non-emergency violations of local ordinances to 

Ecology, as provided for in S5.C7.b.iv. (4).   
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Illicit Discharge Detection and Elimination Screening Project 

Quality Assurance Project Plan 

Purpose of the Quality Assurance Project Plan 

Clark County Public Works Water Resources (Water Resources) follows the general Quality 

Assurance Project Plan (QAPP) format defined by the State of Washington Department of 

Ecology (Ecology) (Lombard and Kirchmer, 2001).  Water Resources requires a QAPP for each 

monitoring project.  The plan addresses project design, schedule, methods of data collection and 

management, quality assurance and quality control requirements, data analysis, and reporting. 

Background and Problem Statement 

Illicit discharges are broadly defined as polluted, non-stormwater discharges entering the storm 

sewer system.  Examples include improper cross-connections, leaking sewer lines or septic 

systems, and illegal dumping of materials such as waste oil or paint.  Illicit discharges may 

contribute to exceedences of water quality criteria in receiving waters during baseflow 

conditions, and may also increase pollutant levels in stormwater. 

 

Section S5.C.8 of Clark County’s 2007 Phase I Municipal Stormwater Permit requires an 

ongoing program to detect, remove, and prevent illicit connections and illicit discharges entering 

the county’s municipal separate storm sewer system (MS4).    

 

The Illicit Discharge Detection and Elimination Screening (IDDE Screening or Screening) 

project includes field screening and source tracking and is one component of a larger set of 

county activities designed to meet the requirements in Section S5.C.8.  Additional permit-

required illicit discharge prevention activities are not within the scope of the IDDE Screening 

project, including: the development and maintenance of an MS4 map; the development and 

enforcement of county ordinances prohibiting illicit discharges; preventing, responding to, 

containing, and cleaning up spills or improper disposal; construction and maintenance 

inspections; training for county crews to recognize and report violations, and; creating and 

publicizing a citizen complaint hotline. 

 

Clark County first implemented a systematic Storm Sewer Screening project in the year 2000.   

Details of that implementation are provided in annual project reports, in particular the Storm 

Sewer Screening Project 2002 Annual Summary and Final Project Review (Clark County Public 

Works, April 2003). 

 

The IDDE Screening project was designed and initiated during 2006, drawing upon experience 

gained during the 2000 – 2002 screening project and on updated guidance contained in Illicit 

Discharge Screening: A guidance manual for Program Development and Technical Assessments 

(Center for Watershed Protection, October 2004).  In particular, the project was structured to 

focus more effectively on the types of discharges routinely encountered during the earlier 

screening project.  These include bacterial contamination and inappropriate discharge of 

commercial washwater. 

 

Version 2.0 of this QAPP applies to IDDE project activities beginning in 2007.  Version 2.0 

updates certain aspects of field procedures and data management to increase project efficiency 

based on observations from the 2006 project.   
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Organization and Schedule  

Project Staff 

Water Resources activities are administered through Clark County Public Works as part of the 

county’s NPDES Clean Water Program. 

 

Client:    Earl Rowell, Water Resources Manager  

Supervisor:  Rod Swanson, Senior Planner 

Project Manager:  Chad Hoxeng, Natural Resources Specialist II 

Technical Support: Jeff Schnabel, Natural Resources Specialist III 

QC Coordinator:  Jeff Schnabel 

Project Team:    Chad Hoxeng 

Jason Wolf, Natural Resources Specialist I 

Bob Hutton, Natural Resources Specialist III 

Jeff Schnabel  

 

Laboratory Contracts 

Laboratory water quality analyses for the project are performed by TestAmerica Laboratories 

(TA), an Ecology-accredited laboratory located in Beaverton, Oregon.  

 

Laboratory:  TestAmerica  

Address:   9405 SW Nimbus Avenue, Beaverton, OR 97008-7132 

Phone:   503-906-9200 

Contact:  Howard Holmes or Mary Fritzman-Smith 

 

Other laboratory and field investigation services are contracted on an as-needed basis with 

appropriate agencies or laboratory facilities. 

 

Project Timeline 

The IDDE Screening project follows several steps in each watershed, including: initial screening, 

follow-up investigations, and referrals for source removal.   

 

The initial screening step proceeds systematically through county watersheds in tandem with 

Water Resources’ Stormwater Needs Assessment Program (SNAP) and in response to NPDES 

permit requirements.  Initial screening in each subwatershed is expected to require no more than 

one year. 

 

Subsequent followup investigations or source removal tasks lag behind initial screening work 

due to the time required to plan and carry out the activities.  The timing and order of followup 

investigations depends on the number, complexity, and severity of problems discovered during 

initial screening. 
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Project Description  

The goal of the IDDE Screening project is to detect, isolate, and eliminate illicit discharges to 

and from Clark County’s MS4.   

 

Project objectives are to: 

 Identify dry-weather flows at MS4 outfalls 

 Conduct dry-weather field screening and analytical testing to detect illicit discharges 

 Conduct and/or coordinate followup investigations to isolate sources when suspected 

illicit discharges are detected 

 Refer suspected illicit discharges to appropriate staff or agencies for source removal 

 Perform followup inspection or monitoring to confirm that source removal activities are 

successful 

  

The IDDE Screening project fulfills or partially fulfills the requirements under Clark County’s 

2007 Phase I Municipal Stormwater permit sections S5.C.8.b.i, vi., and vii.   

 

The project is based on methods found in Illicit Discharge Screening: A guidance manual for 

Program Development and Technical Assessments (Center for Watershed Protection, October 

2004).   

 

The IDDE Screening framework  

The framework shown in Figure 1 outlines the general approach of the Screening project.  The 

process begins with systematic outfall screening using a series of physical and water quality 

indicators.  Screened outfalls may be non-flowing, flowing, or an obvious illicit discharge.  

Obvious illicit discharges are immediately referred for removal or scheduled for further 

investigation to isolate the source.  Field and analytical results from flowing outfalls are 

interpreted using a flowchart and selected industrial discharge benchmarks.  Non-flowing outfalls 

are assessed for possible intermittent discharges and may be sampled using off-hours monitoring, 

caulk dams, sandbags, or other methods to capture intermittent flow.   

 

If an illicit discharge is suspected, further steps are taken in an attempt to isolate the specific 

source.  Depending on the type of discharge, this may include investigations of the upstream 

storm drain network, the upland drainage area, a specific business or pollution-generating site, 

septic systems, or sanitary sewer infrastructure.  These followup investigations may be 

performed by county departments or by other agencies.   

 

When a source or source area has been isolated to the extent practicable, the case is referred to 

the appropriate agency or county department for removal.  County technical assistance staff, code 

enforcement officers, or health department staff may be involved, in addition to local wastewater 

districts and the state Department of Ecology. 

 

Following source removal, effectiveness monitoring is completed to confirm the source has been 

eliminated. 

 

Limitations  

Illicit discharge screening projects cannot locate and remove all illicit discharges or 

inappropriate connections to the MS4.  Illicit discharges may be continuous, intermittent, or 

transitory.  Continuous discharges are generally the easiest to detect and often produce the 

greatest pollutant load.  Intermittent discharges occur over a shorter period of time and are harder  



 

 
 

Figure 1.  IDDE Screening project framework.  (adapted from Center for Watershed Protection, October 2004) 
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to detect.  The IDDE Screening project utilizes specialized sampling methods in an attempt to 

capture intermittent discharges.  Transitory discharges are usually due to a singular event such as 

illegal dumping or an industrial spill.  Such discharges are not likely to be detected by an illicit 

discharge screening project, but may have significant water quality impacts. 

 

Successful elimination of illicit discharges also depends on effective coordination and 

cooperation between agencies that manage storm, sanitary, and septic systems, including: Clark 

County Water Resources, Clark County Public Health, local wastewater utilities, and the 

Department of Ecology.  Budget and resource limitations may impact the ability of various 

agencies to respond to illicit discharges discovered through the IDDE Screening project. 

Sampling Design 

Subwatershed prioritization 

Water Resources utilizes a systematic framework called the Stormwater Needs Assessment 

Program to direct and coordinate many Water Resources section activities, including the IDDE 

Screening project.  IDDE Screening is implemented according to a prioritization schedule 

determined under the SNAP framework.  The basin prioritization takes into account a range of 

watershed factors including current and projected land use, existing water quality, amount of 

stormwater infrastructure, hydrologic conditions, and regional watershed management initiatives.   

 

Mapping/Outfall locations 

Water Resources stormwater infrastructure staff update the county MS4 map on an ongoing 

basis.  Additional updates, including detailed ditch mapping, will generally be completed in the 

early stages of needs assessments under the SNAP.   

 

Additionally, streams may be surveyed for stormwater impacts, including stormwater outfalls, 

during the needs assessment process.  Previously unknown outfalls discovered during this 

process are added to the MS4 map.  

 

When feasible, initial screening in a subwatershed is implemented after updated MS4 mapping 

has been completed.  However, the Screening project is a required activity under the stormwater 

permit and will proceed using the available mapped outfalls at the time screening is initiated, 

regardless of the status of mapping activities.   

 

Selection of initial screening sites 

Because most county subwatersheds have a relatively small number of stormwater outfalls, the 

project attempts to screen every known MS4 outfall based on the available MS4 map.  When 

possible, private outfalls to streams are also screened.    

 

Initial screening frequency/schedule 

A flexible field schedule is required for initial screening, due to the necessity of monitoring 

during dry weather.  Each outfall is visited a single time during the initial screening process.  

Outfalls with potential illicit discharges may be re-visited one or more times as part of followup 

investigations. 

 

Screening indicators 

Initial screening is a systematic monitoring approach that describes each outfall and utilizes a 

series of indicator characteristics selected for their ability to discern illicit discharges.  Table 1 

outlines the outfall descriptions, physical indicators, field measurements, and laboratory analyses 
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utilized during initial screening.  Outfall descriptions and certain physical indicators are noted at 

each screening site, regardless of whether water is present.  Additional physical indicators, field 

measurements, and samples for laboratory analysis are collected at each outfall where ponded or 

flowing water is observed.   

 

Table 1.  IDDE Screening indicators 

 

Category Indicators 

Outfall description: type                              shape and dimensions 

 material                         

   

Physical indicators:                                  

flowing outfalls: floatables                                  

 odor    

  

flowing and non-flowing outfalls: deposits/stains               

  

Field measurements (flowing only): discharge (estimated)         temperature 

 pH                                       turbidity 

 conductivity 

  

Laboratory analyses (flowing only): fecal  coliform                potassium 

 ammonia                        surfactants (as MBAS) 

 hardness                           

 

Interpreting Indicator Data 

As shown in Figure 1, two methods are routinely used to interpret indicator data, identify outfall 

flow types, and confirm illicit discharges.   

Flow chart 

The flow chart method utilizes several indicators to distinguish four major discharge types 

commonly found in residential watersheds.  These include sanitary wastewater, washwater, tap 

water, and natural water sources.  The flow chart method is recommended by the Center for 

Watershed Protection because it is relatively simple technique utilizing four indicators that are 

safe, reliable, and inexpensive to measure (October 2004).  Figure 2 outlines the flow chart 

method. 

 

The flow chart separates clean flows from contaminated flows using detergents (measured as 

surfactants), and separates washwater from sanitary wastewater using the ammonia/potassium 

ratio.  The flow chart used by Clark County has been modified slightly to incorporate fecal 

coliform bacteria as an additional indicator of potential sewage contamination. 

Benchmarks 

Commercial and industrial sites produce discharges that are often not composed of either sewage 

or washwater.  The Center for Watershed Protection identifies seven indicators that serve as 

commercial/industrial flow benchmarks: ammonia, color, conductivity, hardness, pH, potassium, 

and turbidity.  Two of these indicators (ammonia and potassium) are incorporated into the flow 

chart method described above.  The remaining indicators are included in the list of standard 
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indicators utilized by the project, with the exception of color.  Color is not measured as a routine 

indicator, but may be measured in cases where substantial discharge coloration is apparent.   

 

Initial benchmark values established by the CWP (October, 2004) may be refined for local 

conditions as the project progresses and a larger amount of local data becomes available for 

comparison.   

 

 
Figure 2.  The IDDE Screening flowchart method to identify illicit discharges in residential 

watersheds (adapted from Center for Watershed Protection, October 2004). 

Professional judgment 

The project is intended to provide flexibility to enable staff to respond to water quality problems 

as determined by all available qualitative and quantitative information. 

   

Best professional judgment (BPJ) is also used to interpret screening data.  In some cases, BPJ 

may indicate that results exceeding a benchmark are the result of natural or background factors, 

or stem from a source other than an illicit discharge.  Conversely, if visual or qualitative 

observations indicate the presence of an illicit discharge, then a followup investigation may be 

pursued despite the lack of data exceeding a benchmark or flowchart target.  A site with multiple 

indicator results slightly below benchmark levels may also warrant followup.   

 

Followup Investigations 

Section S5.C.8.b.vii of the 2007 permit requires that a source investigation be initiated within 

twenty-one (21) days of the discovery of a suspected illicit discharge.  The four general methods 

utilized to isolate the source are storm drain network investigations, drainage area investigations, 

on-site investigations, and septic system investigations.  In some cases a combination of methods 

may be used.  Each method is described in more detail below: 
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Storm drain network: 

Network investigations are generally performed by the monitoring staff, possibly with assistance 

from operations and maintenance staff.  These investigations involve strategically inspecting 

manholes or other infrastructure within the MS4 to isolate discharges to a specific segment.  

Once the correct segment has been identified, an on-site investigation may be used to locate the 

discharge.  Network investigations may be as simple as observing the flow pattern within 

manholes, or as complex as a series of additional indicator monitoring sites spread through a 

section of the MS4.   

Drainage area: 

Drainage area investigations are generally performed by monitoring staff or Water Resources 

Waste Reduction Specialists.  Drainage area investigations examine land use or other 

characteristics of the drainage area to pinpoint the area producing the discharge.  This approach 

works best when initial screening suggests an obvious discharge source.  In this case, a simple 

windshield survey of the drainage area may be enough to isolate the source. 

 

On-site: 

On-site investigations are typically performed by Water Resources Waste Reduction Specialists 

or by other agencies such as local wastewater utilities.  On-site investigations are used to trace 

the source of an illicit discharge within a pipe segment.  These investigations target a single 

suspected source or small number of possible sources and often involve dye or video testing. 

Septic/sewer system: 

Sanitary sewer investigations are performed by local wastewater districts, while septic system 

inspections are performed by Clark County Public Health. 

 

Referrals for source removal 

The Screening project seeks to isolate sources to the extent that the correcting entity is able to 

proceed without significant further monitoring once the referral has been made.  Sites may be 

referred for source removal activities at any stage of investigation if an illicit discharge source 

can be identified with a reasonable degree of accuracy.  Section S5.C.8.b.vii of the 2007 permit 

requires that illicit connections to the MS4 must be terminated within six (6) months of source 

confirmation. 

  

In many cases the agency responsible for correcting the problem may also be involved in 

monitoring to assist in identifying the source.  In particular, this applies to septic/sewer 

investigations and some types of onsite investigations. 

 

Referrals typically follow one of several patterns: 

 

1) Illicit discharges identified through chance observations by monitoring staff or through public 

complaints are referred immediately for technical assistance initiated by Water Resources Waste 

Reduction Specialists. 

 

2) Illicit discharges identified and isolated during initial outfall screening are referred to Waste 

Reduction Specialists, other county departments (e.g. Community Development, Public Health), 

or the appropriate agency (e.g. wastewater utility, Department of Ecology) 
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3) Illicit discharges isolated during followup investigations are referred to the appropriate 

department or agency at the conclusion of the investigation. 

 

Lead responsibility for coordination of investigation and removal activities 

The IDDE project manager serves as the point of contact and coordinator for followup 

investigations, up to and including the referral to the correcting agency.  From that point on, 

oversight and tracking of removal activities becomes the responsibility of Water Resources 

Waste Reduction Specialists.  Following completion of removal activities, the IDDE project 

manager is responsible for designing and overseeing completion of effectiveness monitoring. 

 

Some followup investigations may be planned independently by IDDE project staff; however, in 

cases where the assistance of other agencies is required a meeting will be held with appropriate 

agency staff to develop an investigation plan, typically including staff from the Public Health 

Department Resource Protection Program and Clark Regional Wastewater District.  Funding for 

followup investigations is addressed on a case-by-case basis.   

 

Effectiveness monitoring 

Effectiveness monitoring is completed following source removal activities.  Typically this 

involves re-sampling the affected outfall to confirm removal, and may also be accomplished 

through on-site inspection. 

 

Repeat screening  

At the discretion of the project manager, outfalls may be subject to initial screening activities for 

two years in a row.  Typically, this applies to outfalls where initial screening suggested a 

possible illicit discharge, but followup investigations failed to confirm the presence of a 

discharge.  Such outfalls may be considered high risk for future discharges and a repeat visit may 

be warranted the following year.  After two successive years with no illicit discharge found, the 

site will typically not be re-visited. 

Quality Objectives 

Measurement Quality Objectives 

Analytical methods, reporting or precision limits, and Measurement Quality Objectives (MQO) 

for accuracy, precision, and bias are listed in Table 2.  Data quality objectives and quality control 

procedures for laboratory parameters are detailed in TestAmerica quality assurance documents. 

 

Collection, preservation, transportation, and storage of samples follow standard procedures 

designed to reduce most sources of sampling bias.  Analytical bias is minimized by adherence to 

the methods listed in Table 2.  The laboratory employs quality control procedures appropriate to 

the analytical procedures, including analysis of method blanks, matrix spikes, and check 

standards. 
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Table  2. IDDE Screening analytical methods and reporting or precision limits. 

 

 

Characteristic 

 

Method 
Resolution/ 

Reporting Limit 

 

Accuracy 

 

Precision 

 

Bias 

 

Reference 

  conc./ units Units / % error %RSD %REC lab  

Temperature Thermistor 0.01 C ± 0.15 °C NA NA  

pH Glass electrode 0.01 units ± 0.2 pH units NA NA  

Conductivity Electrode 4 digits ± 0.5% of 

reading 

NA NA  

Turbidity Nephelometric 0.01 NTU ± 2% of reading NA NA  

Ammonia Colorimetric 0.05 mg/L 25% 10% 5% EPA 350.1 

Fecal coliform Membrane filtration 2 cfu/100 mL NA 28% NA SM 9222 

Total hardness Calculation (Ca+Mg) 0.66 mg\L 25% 10% 5% SM 2340B 

Surfactants Methylene Blue 

active substance 

(MBAS) 

0.1 mg/L 25% 10% 5% SM 4500C 

Potassium ICP 1.0 mg/L 25% 10% 5% EPA 200.7 

Field Procedures 

General 

For purposes of initial screening, “dry weather” means no measurable rainfall (<0.01”) in the 48 

hours preceding screening.  If rain has fallen in the general vicinity within 48 hours, screening 

will typically not be conducted.  Regardless of the length of antecedent dry periods, screening is 

also not performed if local conditions suggest that storm-related flow is still occurring at a site.   

Sources of current rainfall information include the National Weather Service website 

(http://www.weather.gov/climate/index.php?wfo=pqr) and the Salmon Creek Treatment Plant 

automated rainfall recording at 397-6118 ext. 7030. 

 

Equipment calibration, quality assurance, and field data collection protocols for data collected by 

the project are described in Standard Procedures for Monitoring Activities: Clark County Water 

Resources Section (2002).  Field activities are generally conducted by 2-person field crews.  

Sample containers for laboratory delivery are labeled in indelible ink with the following 

information: 

 

 Clark County   

 IDDE Screening 

 Location ID 

 Date and Time 

 

Water quality samples are collected in properly preserved bottles prepared by the laboratory, and 

stored on ice or refrigerated until delivery to TA.  Water quality samples are picked up by 

laboratory personnel within 24 hours of collection.  Formal Chain of Custody documentation is 

maintained for all samples sent to TA.  

 

Outfall descriptions, physical indicators, and certain field measurements are recorded 

electronically using tablet PCs or handheld data collection platforms such as a Trimble 

GeoExplorer GPS unit.     

 

Records are cross-checked for consistency between labels, custody documents, data sheets, and 

other relevant data. 

http://www.weather.gov/climate/index.php?wfo=pqr
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Water samples are generally collected using a 1-L sample bottle or long-handled dipper.  Other 

techniques may be used as necessary (e.g. sampling bucket lowered on a rope, cut-off milk 

container for collecting very low flows, etc). 

 

Field measurements for pH, conductivity, and water temperature are recorded with a calibrated 

YSI 6920 multi-probe.  Turbidity is measured in the field using a Hach 2100P turbidimeter, and 

color (if assessed) is measured using a standard Hach color wheel. 

 

Digital photographs are taken only for outfalls where water samples are collected and/or where 

an illicit discharge is suspected during initial screening.  Long-term photo storage is limited to 

those locations where followup investigations are performed or where illicit discharges are 

confirmed. 

 

Ditch outfall procedures 

Ditch outfalls (as opposed to piped system outfalls) comprise a high percentage of the existing 

stormwater outfalls in many areas, but tend to exhibit a very low occurrence of dry weather flow 

and illicit discharges.  Standard procedures for ditch outfall screening are described below: 

 

Depending on the data collection platform being used, crews may opt not to enter data in the 

field for dry ditch outfalls.  In these cases, data may be entered directly into the database in the 

office to reduce field time.  The exception is ditches where water samples are collected or where 

illicit discharges are suspected: in these cases, data must be logged in the field.   

 

For flowing ditch outfalls, if flow is sufficient to collect samples relatively quickly and with no 

contamination, samples are collected for all standard characteristics.  However, in many cases, 

ditch outfalls have very low flows that are difficult or impossible to sample effectively.  In these 

cases, staff attempt to collect a clean sample for fecal coliform only.  Field meter measurements 

are collected only if there is sufficient flow to submerge the sensors or if a sufficient volume can 

be collected in a clean container to obtain measurements.   

 

Unreachable or hidden outfalls 

If a mapped outfall cannot be located or is unreachable due to vegetation, terrain, property 

access, or other hazards, one of several options may be pursued: 

 

a) Skip the outfall.  Further steps taken by the project manager may include: 

 i) contact Public Works Operations and request a crew to clear vegetation and/or locate 

 the outfall. 

 ii) contact landowner for access permission 

 iii) remove the outfall from consideration under IDDE Screening 

 

b) If the outfall is from a stormwater facility and the facility is obviously dry, assume the outfall 

is also dry and complete as much of the data collection as possible.  In most cases, such outfalls 

will also be referred to Operations for vegetation clearing. 

  

c) Locate the nearest “upstream” accessible point (manhole, ditch access point, etc) and perform 

the screening at that location.  Note the change under a comment field in the data entry form. 
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Safety 

Field crews are instructed to make safety the highest priority.   Field crews consist of a minimum 

of two persons, at least one of which must have completed certified flagger training.  Safety vests 

are worn at all times when outside the vehicle.  Road signs, stop/slow paddles, and traffic cones 

are utilized as needed. 

 

Screening locations may be located in areas where access is difficult due to steep slopes and 

heavy vegetation.  Crews should use caution with machetes and when traversing difficult terrain. 

 

If a field crew feels a particular location cannot be visited safely, the location should not be 

visited and an alternative sampling location should be used. 

Laboratory Procedures 

Ammonia, surfactants (MBAS), fecal coliform, total hardness, and potassium analyses are 

conducted by TestAmerica.  All procedures are performed according to TA’s Ecology-approved 

quality assurance program and according to accepted conventions for data manipulation and 

reporting as described in Standard Methods (APHA, 1992).  Table 2 shows the constituents 

measured, analytical methods, and reporting limits. 

Quality Control 

Laboratory QC 

Laboratory check standards, matrix spikes, analytical duplicates, and blanks are analyzed in 

accordance with the TA Quality Assurance Program.  All QC results are reported to Water 

Resources staff along with sample data.  Laboratory data reduction, review, assessment and 

reporting are performed according to the TA Quality Assurance Program. 

   

Field QC 

Field QC sample types, frequencies, and definitions for IDDE Screening water quality samples 

are found in Table 3.  A standard 10% duplication rate is used for laboratory water quality 

samples and field meter measurements, except for bacteria samples which are duplicated at a rate 

of 20%.  One transfer blank and one transport blank are collected annually.   

 

All meters are calibrated and maintained in accordance with the manufacturer’s instructions. 

Check standards for conductivity and turbidity are used to verify the accuracy of field meters.  A 

NIST-certified thermometer (National Institute of Standards and Testing) is used to verify the 

accuracy of temperature sensors.  Calibration logs are completed during each calibration and are 

archived in Water Resources files.  Calibration drift in pH meters is checked against pH buffer 

solutions.  These activities are used to confirm that field instruments are attaining stated accuracy 

and resolution specifications.  

 

Corrective Actions 

Data quality problems encountered in the analysis of QC samples are addressed as needed 

through re-calibration, modifications to the field procedures, increased staff training, or by 

qualifying results appropriately.  Documentation of corrective action steps includes problem 

identification, investigation procedures, corrective action taken, and effectiveness of the 

corrective action. 
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Table 3.  IDDE Screening QC sample types, frequencies, and definitions. 

 

Field QC sample type Frequency Definition 

Field measurement 

replicate 

10% of samples repeat field meter measurements 

Sample duplicate  

 (bacteria) 

 (all other) 

 

20% of samples 

10% of samples 

duplicate sample collected for laboratory 

analysis 

Transfer blank Annually D.I. water sample collected in field with 

sampling equipment 

Transport blank Annually D.I. water sample prepared in office and 

carried through field trip 

 

Data Management Procedures 

Project data related to IDDE Screening is stored in three separate databases with information 

linked using a unique outfall ID.   

 

Clarkstorm Database 

The Clarkstorm SDE database stores locations and descriptive attributes for the mapped MS4, 

including stormwater outfalls.  Each outfall stored in Clarkstorm is assigned a unique ID.  These 

mapped outfalls form the sample location set for the IDDE Screening project.  

 

Clarkstorm includes a table named PWFieldLocs which associates Clarkstorm features with data 

stored in the two databases discussed below, using the UNIQUEID field assigned in Clarkstorm. 

The Clarkstorm database is available to users as a series of shapefiles stored in 

\\olympus\gisdata\clarkgis\avdata\shapes\clarkstorm. 

 

IDDE Screening Database 

The IDDE Screening database is a series of SQL tables with an Access front-end to facilitate data 

entry and management.  This database stores information collected during field screening visits, 

in addition to overall project tracking information including investigations and referral activities.  

The IDDE Screening database front-end is located under Water Resources on the NT05 server at:  

W:\PROJECT\011111, outfall screening\MONITORING\Data\Entry tracking.  

 

Water Quality Database 

The Water Quality Database (WQDB) is a series of SQL tables with an Access front-end to 

facilitate data entry and management.  This database was designed to store water quality data 

from most Water Resources monitoring projects in a centralized location.  Field measurements 

and laboratory analytical results from the IDDE Screening project are stored in this database.  

The WQDB front-end is located under Water Resources on the NT05 server at: 

W:\NON-PROJECT\Collective Databases\Monitoring\WQ Database.  Each user has an 

individual folder for access to the database entry forms. 
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Audits and Reports 

Audits 

The project manager and QC coordinator periodically review the field data, methods, lab results, 

and data management activities to make an assessment of the program and identify corrective 

actions or method revisions. 

 

Reports   

Screening project results are reported annually in an overall project summary, and individual 

case report appendices are prepared for each location requiring a followup investigation.  Both 

report types conform to a standardized template for consistency and brevity, and to ensure 

inclusion of metrics required for annual stormwater permit reporting to Ecology. 

 

The annual summary report is produced at the conclusion of each calendar year.  Summaries 

address project activities and methods, overall results and program tracking, data accuracy and 

completeness, and adaptive management suggestions for future monitoring.  An overall summary 

of site visits, illicit discharges located, followup activities, and outfall status is included.  Reports 

are peer reviewed by Water Resources staff.  Reports are posted on the county’s website to 

facilitate dissemination of information to the public.     

 

Individual case studies address the followup techniques, status of followup and removal 

activities, and available effectiveness monitoring data.  For lengthy followups, case studies are 

updated periodically to reflect case status. 

Data Review, Verification, and Validation 

During each sample trip, field crews review data entry fields and forms to confirm that all 

necessary field measurements and samples have been collected.  Laboratory QC results are 

reviewed and verified by NCA staff and documented in data reports to Water Resources.  Upon 

receipt, laboratory data are reviewed for errors, omissions, and data qualifiers prior to data entry. 

 

Data verification involves examination of QC results analyzed during the project to provide an 

indication of whether the precision and bias MQOs have been met.  To evaluate whether 

precision targets have been met, pairs of duplicate sample results are pooled and an estimate of 

standard deviation is calculated.  This estimate, divided by the mean concentration of the 

duplicate results and converted to percent, is used to judge whether the %RSD target has been 

met.   

 

To evaluate whether bias targets have been met, the mean percent recovery of the check 

standards should be within +/- %bias target of the true value (e.g. true value +/- 10%).  Unusually 

high blank results indicate bias due to contamination that may affect low-level results.  To 

evaluate whether the target for reporting limit has been met, results will be examined to 

determine if any of the values exceed the required reporting limits. 

 

Data validation consists of a detailed examination of the complete data package using 

professional judgement to assess whether the procedures in the SP’s and QAPP have been 

followed.  Data validation is performed by the project manager and QC coordinator.  

Data Quality Assessment 

Taking into account the results of data review, verification, and validation, an assessment will be 

made as to whether the data are of sufficient quality to attain project objectives. 
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Attachment to Annual Report Question 48: Summary of 
actions taken to characterize, trace and eliminate illicit 
discharges found by or reported to the Permittee 

Overview 
The Phase 1 Municipal Stormwater Permit (Permit) S5.C8.d.iv outlines various timelines for the Illicit 

Discharge Detection and Elimination (IDDE) program. This attachment summarizes the applicable 

activities associated with S5.C8.d.iv requirements. 

2015 Actions to Trace and Eliminate Illicit Discharge 
Clark County has an established program to characterize, investigate and trace the source of illicit 

discharges. Where illicit connections were suspected, staff initiated an investigation within 21 days of 

either the initial screening visit (visual evidence) or receipt of laboratory data indicating a possible 

connection. Clark County completed dry weather visitation of outfall discharge points or their closest 

upstream accessible feature, such as a manhole. Depending on land use, location and the judgment of the 

field staff, the sites were sampled for different illicit discharge indicator parameters.  During 2015, 13.4 

percent of the County’s stormwater conveyance systems were screened using traditional outfall screening 

methods. An additional, 3.1 percent of the stormwater conveyance systems were screened using source 

control visits to identify illicit discharges at the source for a combined total screening of 16.5% of the 

county’s conveyance system. Clark County’s IDDE program sampled 9 sites as part of the regular 

screening/or sites recommend by Source Control. 

Water Quality Complaints 
Clark County source control staff respond to water quality issues discovered through water quality 

complaints, construction and maintenance inspections, and field screening observations. Complaints are 

addressed by county staff or are forwarded to either Ecology or Washington Department of Health no 

later than 7 days. Clark County source control staff received 20 water quality complaints in 2015. Of the 

20 water quality complaints received, 17 were contributors to the MS4. Most complaints are addressed 

the same day or the next business day. Table 1 lists the 2015 complaints received and responded to by 

Clark County’s Clean Water Division. 

Source Control Actions 
Clark County source control staff visited 409 business sites in 2015. Source control visits include site 

walk-throughs of commercial and multi-family sites to look for illicit discharges to the MS4 and receiving 

water from private storm drains. These visits look at a variety of things such as poor housekeeping, poor 

business practices and leaking waste dumpsters. Clark County Source Control staff worked to identify 

and correct illicit discharges from businesses. Table 2 lists the 2015 illicit discharges identified and their 

resolutions. 

Illicit Connections 
Where illicit connections were suspected, staff initiated an investigation within 21 days of either the 

initial screening visit (visual evidence) or receipt of laboratory data indicating a possible connection. 
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 Address Complaint Summary for  Illicit Discharges to the MS4 Complaint 

Received 

Date Responded Date Case 

Resolved 

1 10729 NE 156th Street 

Brush Prairie, WA  98606 

Erosion from denuded agricultural field ran into county road ditch along Ne 156th Street. Jan. 9, 2015 Jan. 9, 2015 Jan. 9, 2015 

2 3700 NE 50th Avenue 

Vancouver, WA  98661 

RV dumped raw sewage along NE 50th Avenue Right of Way that flowed into King’s Pond. Jan. 15, 2015 Jan. 15, 2015 Jan. 15, 2015 

3 16004 NW 21st Avenue 

Vancouver, WA  98685 

Leachate from manure pile flowing down Whipple Creek Park access road then into Whipple Creek. Feb.  25, 2015 Feb. 25, 2015 July 24, 2015 

4 7916 NE 19th Court 

Vancouver, WA  98660 

Power washing soapy and sediment laden water into NE 19th Court which enters the county storm system. March 20, 2015 March 20, 2015 March 20, 2015 

5 6214 NE 17th Avenue 

Vancouver, WA  9865 

Dumping pine needles into the county storm drain. March 27, 2015 March 27, 2015 March 27, 2015 

6 13211 NE 7th Avenue 
Vancouver, WA  98685 

Power washing muddy truck into county road which flowed into county storm system. March 30, 2015 March 30, 2015 March 30, 2015 

7 14802 NE 75th Circle 

Vancouver, WA  9882 

Clark County Public Works vac truck operator discovered someone dumping kitchen grease into county storm drain. April 14, 2015 April 14, 2015 April 17, 2015 

8 10200 NE 109th Avenue 
Vancouver, WA  98662 

Clark County Public Works vac truck operator discovered evidence of paint dumped into county storm drain. May 5, 2015 May 5, 2015 May 7, 2015 

9 7916 NE 19th Court 

Vancouver,  WA  98665 

Wash water flowing into county storm drain. May 13, 2015 May 13, 2015 May 13, 2015 

10 904 NE 126th Street 
Vancouver, WA  98685 

Plumbing contractor dumped salty hot tub water down curb line which flowed into county storm drain. May 19, 2015 May 19, 2015 May 20, 2015 

11 3212 NW 105th Street 

Vancouver, WA  98685 

Concrete contractor acid washed driveway to expose aggregate.  The wash water flowed into county storm drain. May 4, 2015 May 5, 2015 May 21, 2015 

12 6212 NE Highway 99 
Vancouver, WA  98665 

Car leaking motor oil all over parking lot.  Many other cars drove through it spreading it around.  Rainwater carried 
oil into parking lot catch basin which then flowed into county storm system along NE Highway 99. 

June 2, 2015 June 2, 2015 June 2, 2015 

13 2109 Ne 109th Circle 

Vancouver, WA  98686 

Yard debris and dog manure being dumped into county stormwater facility. June 4, 2015 June 23, 2015 June 23, 2015 

14 9105 NE 73rd Street 

Vancouver, WA  98662 

Clark County Public Works vac truck operator discovered someone had dumped BBQ grease into county storm 

drain. 

July 20, 2015 July 21, 2015 July 27, 2015 

15 7513 NE 158th Avenue 

Vancouver,  WA  98682 

Someone dumped 5 gallons of solvent into county storm drain. August 31, 

2015 

August 31, 2015 August 31, 2015 

16 4700 NE 78th Street 
Vancouver, WA  98665 

Asphalt slurry from Clark County Public Works truck boiled over entering the county storm system. Sept. 4, 2015 Sept. 8, 2015 Sept. 8, 2015 

17 8019 NE 91st Avenue 

Vancouver, WA  98662 

Clark County Public Works vac truck operator discovered someone dumped motor oil into county storm drain. Sept. 8, 2015 Sept. 8, 2015 Sept. 9, 2015 

18 NE 36th Avenue @ 110th St. 
Vancouver, WA  98666 

Citizen reported an oil spill on county road entered the county storm system. Sept. 8. 2015 Sept. 8, 2015 Sept. 8, 2015 

19 7422 NE Hazel Dell Ave 

Vancouver,  WA  98665 

Backed up sewer line has sewage flowing into NE Hazel Dell Avenue and entered the county storm system. Oct. 2, 2015 Oct. 2, 2015 Oct. 5, 2015 

20 NE 2nd Ave @ Ne 76th St. 
Vancouver,  WA  98665 

Clark County Public Works vac truck operator discovered a car dripping oil right over county storm drain. Nov. 25, 2015 Nov. 30, 2015 Nov. 30, 2015 

Table 1. Water quality complaints with discharges to Clark County’s MS4. 
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Property Case ID Name of Business Address 

Discharge Type 
Discovery date Start investigation Case resolved 

1 
147737 2015-00384 Peach Tree Restaurant 6600 NE Hwy. 99 

Dumpster 
12-23-15 12-23-15 12-29-15 

2 
14849600 2015-00361 Avondbloom Apartments 1105 E Minnehaha Street 

Dumpster 
12-14-15 12-14-15 12-2915 

3 
147621000 2015-00356 El Tapatio Restaurant 6202 NE Hwy 99 

Wash water discharge 
12-16-15 12-16-15 12-22-15 

4 
147595000 2015-0036 Hazel Dell Animal Hospital 808 NE Minnehaha Street 

Dumpster 
12-14-15 12-14-15 12-28-15 

5 
148109000 2015-00237 My Dad’s Auto and Exhaust 7205 NE Hwy 99 

Dumpster 
12-21-15 12-21-15 12-28-15 

6 
97969000 2015-00320 Oskar Properties 8600 NE 8th Ave 

Dumpster 
10-2—15 10-2-15 12-28-15 

7 
147728000 2015-00337 Les Schwab Tire Center 917 NE Minnehaha street 

Dumpster 
12-14-15 12-15-15 12-18-15 

8 
116480000 2015-00153 Ali’s Chevron 604 NE 179th  

Dumpster 
7-16-15 7-21-15 7-31-15 

9 
148064000 2015-00243 Radio Shack 7219 Hwy 99 

Dumpster 
10-21-15 10-22-15 10-23-15 

10 
145347000 2015-00172 Baja Fresh Restaurant 7801 NE Hwy 99 

Wash water discharge 
9-28-15 9-28-15 11-16-15 

11 
145288000 2015-00202 Kleenway Janitorial Supply 8304 NE Hwy 99 

Dumpster 
10-5-15 10-5-15 10-16-15 

12 
147606000 2015-00214 Don Pedro Restaurant 6501 NE Hwy 99 

Wash water Discharge 
10-14-15 10-14-15 10-16-15 

13 
145256000 2015-00203 Willamette Dental Group 910 NE 92nd Street 

Dumpster 
10-5-15 10-5-15 10-9-15 

14 
97976010 2015-00209 SW Washington Learning Center 1020 NE 92nd Street 

Dumpster 
10-9-15 10-12-15 10-16-15 

15 
148060-000 2015-00213 Alpine Auto Body 7631 NE Hwy 99 

Cross Connection 
10-19-15 10-19-15 4-19-16 

16 
148033000 2015-00235 Lazy Z Mobile Home Park 7301 NE Hwy 99 

Broken Sewer Line 
10-19-15 10-20-15 (pending) 

17 
1452400000 2015-00222 Brewed Awakenings 1108 NE 78th Street 

Dumpster 
9-28-15 9-29-15 10-14-15 

18 
145368000 2015-00154 Main Street Beads 620 NE 81st street 

Dumpster 
7-24-15 7-24-15 7-31-15 

19 
9785000 2015-00127 Hacienda Market 8411 NE Hwy 99 

Dumpster 
9-23-15 9-23-15 9-30-15 

20 
154906010 2015-00112 Global Liquor 11717 NE 78th Way 

Dumpster 
7-31-15 7-31-15 12-28-15 

21 
148307000 2015-00109 Bacon Investments 7414 NE Hazel Dell Ave  

Dumpster 
8-20-15 8-20-15 9-2-15 

22 
148342000 2015-00108 Oak Tree Apartments 7317 NE Hazel Dell Ave 

Dumpster 
9-2-15 9-3-15 9-9-15 

23 
147962000 2015-00105 Public Storage 7601 NE 5th Street 

Dumpster 
8-14-15 8-18-15 8-20-15 

24 
148227000 2015-00102 Natural Grocer’s 7604 NE 5th Street 

Dumpster 
7-29-15 7-29-15 7-31-15 

25 
98040005 2015-00354 Barrington Place Apartments 8910 NE Hazel Dell Ave 

Pool wastewater 
7-28-15 7-28-15 12-23-15 

26 
148226000 2015-00094 LA Fitness 7607 NE 5th Ave 

Dumpster 
7-24-15 7-24-15 7-31-15 

27 
118023000 2015-00032 Lyle’s Village Pantry 10709 NE Hwy 99 

Dumpster 
6-22-15 6-23-15 7-31-15 

28 
145232000 2015-00028 Petsmart 316 NE 78th Street 

Dumpster 
6-12-15 6-22-15 7-24-15 

29 
145368000 2015-00020 Modao 612 NE 82st Street 

Dumpster 
5-26-15 5-26-15 6-5-15 

30 

264794000 2015-00249 Farger Lake Grocery 

15518 NE Fargher Lake 

Hwy 

Dumpster 

7-8-15 7-23-15 11-29-15 

31 
98825110 2015-00107 People’s Credit Union 7403 NE Hazel Dell Ave 

Dumpster 
8-19-15 8-20-15 8-26-15 

 

Table 2. Clark County source control discovered illicit discharges sources and correction timeline 
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Department of Environmental Services 
 

Date:  11 February 2016 
To:  Dean Boening Clean Water Division Manager 
From:  Jane Tesner Kleiner, Resource Program Coordinator 
Re:  NPDES Municipal Stormwater Permit 2013-2018, amended Dec. 2014. 
  Education and Outreach requirements 
 
 

 
BACKGROUND 
 

Clark County Department of Environmental Services (DES) manages stormwater per the Washington 
Department of Ecology National Pollution Discharge Elimination System (NPDES) municipal 
stormwater permit. The permit that went into effect August 1, 2013 has a list of requirements for 
education and outreach (S5.C.10). The permit was amended in December 2014 with no new 
education/outreach requirements.  In the permit, there are requirements for the Clark County 
Stormwater Management Plan to include programs to “create awareness” and “effect behavior” with 
our citizens, related to protection of stormwater management. The program also includes elements to 
encourage the public to participate in stewardship activities. The education may be developed and 
implemented locally or regionally. Sections of the permit discussed in this memo include: 
 
 S5.C.10.a(1) – Shall educate audiences to build awareness of stormwater problems (multiple 

audiences and topics identified) 
 S5.C.10.a (2) – Shall educate audiences to effect behavior (multiple audiences and practices 

identified) 
 S5.C.10.b – Shall create and/or partner with others to provide stewardship opportunities 
 S5.C.10.c – Shall measure understanding and adoption of targeted behaviors 
 S5.C.10.c – Shall use measurements to direct efforts 

 
EXISTING PROGRAM OVERVIEW 

The goal for this program is to inform, educate and create ownership of the issues that then lead to 
action and stewardship. DES has an extensive portfolio of educational tools at our disposal to educate 
the general public about stormwater issues in our community.  Some of the tools were developed as 
part of the previous 2007 NPDES permit and some items pre-date that permit. The tools include a 
variety of materials, activities and products including: 
 

 Web based information and data – this is the most extensive set of information available for the 
public, businesses, students, professionals, etc. 
 Printed materials – DES has a variety of printed posters, brochures, flyers, fact sheets and guides 

that cover a broad range of topics.  These are distributed at a variety of venues including DES 
booths at events/fairs, display racks, etc. 
 Event based learning activities- DES, in partnership with other agencies such as Water Resources 

Education Center, provide learning opportunities at workshops, trainings, etc. 
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 Hands-on Learning- there is limited opportunities for hands-on activities to implement some of the 
stewardship options, such as student monitoring 

 
Many other partners in our community provide similar and/or complimentary work in and around Clark 
County, as well as supporting our outreach efforts, such as: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PROGRAM INFORMATION 
Listed below are the requirements in the 2013-2015 NPDES permit for education and outreach along 
with the programs that are used to meet those specific requirements and targets. An estimated 
compliance level is indicated by “Met,” “Minimal,” or “Not Met.” * 
 
Target Audience Education Goal Program used to meet goal Compliance 

Level 
BUILD AWARENESS 
General public 
(including school-
aged children and 
businesses) 

1. General impacts of 
stormwater 

 Green Neighbors program 
 Green Business program 
 All printed / web materials 
 Stream Health Report 
 WA Green schools (certifications in “School 

Grounds” (14) and “Water” (17); total of 80 
schools throughout the county in the program) 
 Stormwater Partners of SW Washington web 
 Regional Coalition for Clean Streams & Rivers 
 Capital project signage – watershed messaging 

(added Thomas Wetland and Pleasant Valley 
signs along trails) 
 Vancouver Lake Partnership contract with 

Lower Columbia Estuary Partnership (student 
engagement – 270 students, 1,900 hours of 
instruction about Vancouver Lake topics) 
  

Met 

Local and Regional Partners: 

• Lower Columbia Estuary Partnership 

• Lower Columbia Fish Recovery 

• Lower Columbia Fish Enhancement  

• WSU Extension 

• Clark County Conservation District 

• Clark Public Utilities 

• City of Vancouver Surface Water and 
Forestry divisions 

• Salmon Creek Watershed Council 

• Vancouver Watershed Alliance 

• Vancouver Lake Watershed Partnership 

• Coalition for Clean Rivers/Streams 

• Friends of Vancouver Lake Lowlands 

• Friends of Ridgefield Wildlife Refuge 

 

• Intertwine Alliance 

• Washington Wildlife and Recreation Coalition 

• Water Resources Education Center 

• Columbia Springs Environmental  Education 
Center 

• CASEE Center (BGSD) 

• Columbia Land Trust 

• Gifford Pinchot Task Force 

• Washington Trout 

• Clark – Skamania Flyfishers 

• Ducks Unlimited 

• SOLV Watershed Programs 

• Fish First 

• Stormwater Partners of SW Washington 

 



Clark County NPDES Permit Education and Outreach requirements 2013 3 
 

Target Audience Education Goal Program used to meet goal Compliance 
Level 

 2. Impacts from 
impervious surfacing 

 Stream Health Report 
 Stormwater Management Plan 
 Small Acreage Program through WSU-Extens. 
 All printed / web materials 

Met 

 3. Impacts of illicit   
discharges  
4. How to report 

 CWD web page (how to report a spill) 
 Stormwater Management Plan 
 Spill kit program 
 Stormwater Protection for Businesses – mobile 

business brochures 

Met 

 5. LID principles 
6. LID BMPs 

 CWD capital program outreach 
 Stormwater Partners of SW WA 
 LID Tour Guide and site tour map (on-line) 

Met 

 7. Opportunities to 
become involved in 
stewardship activities 

 Green Neighbors  
 Green Business 
 Small Acreage Program 
 Earth Day activities (Eco-Fair in April at Salmon 

Creek Greenway) 
 Activities listed on “What you can do for Clean 

Water” web page – storm drain marking, bat 
box, River-Friendly car wash 
 Student watershed monitoring – watershed 

congress 
 Partner agency activities (listed as links on our 

outreach web page) 

Met 

Engineers, 
contractors, 
developers and 
land use planners 

8. Technical standards for 
SW sites 
9. Erosion control 

 Community Development web page 
 Stormwater Management Plan 
 Clark County Stormwater Manual 2015 project 

updates (project included Technical Advisory 
Committee) 

Met 

 10. LID principles 
11. LID BMPs 

 Stormwater Management Plan 
 Stormwater Design Manual 
 Stormwater Partners of SW WA – web page 
 LID Tour Guide 

Met 

 12.Stormwater treatment  
13. Flow control BMPs 

 Stormwater Partners of SW WA 
 LID Tour Guide 
 Clark County Stormwater Manual 2015 

Met 

EFFECT BEHAVIOR 
General public 
(including school-
aged children and 
businesses) 

14.Use and storage of 
automotive chemical, 
hazardous supplies, 
carwash soaps, and other 
HHW 

 Green Business 
 Green Neighbors 
 Fact sheets on “What you can do for Clean 

Water” web page 
 Clark County Stormwater Manual 2015 
 Stormwater Partners of SW WA 
 Household Hazardous Waste program 
 Spill kit program for businesses 

Met 

 15. Equipment 
maintenance 

 Green Business 
 Clark County Stormwater Manual 2015 
 Stormwater Partners of SW WA 

Met 
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Target Audience Education Goal Program used to meet goal Compliance 
Level 

 Stormwater for Business brochures 
 16. Prevention of illicit 

discharges 
 Green Business 
 Clark Co. Pollution Control Manual 
  “Report a Spill” program 
 Spill kit program for businesses 

Met 

Residents, 
landscapers & 
property managers 

17. Yard care techniques 
to protect water quality 

 Green Neighbors 
 Master Gardeners  
 Small Acreage program (30 certified in 2015) 
 Regional Coalition for Clean Rivers & Streams 
 Stormwater Protection for Businesses – mobile 

business brochure series 
 Naturally Beautiful Backyards technical 

assistance visits (75/year) 

Met 

 18. Use and storage of 
pesticides, fertilizers and 
household chemicals 

 Green Neighbors 
 Clark County Recycle Guide A-Z 
 Household Hazardous Waste program 

Met 

 19. Carpet cleaning  Stormwater Protection for Businesses – mobile 
business brochure for carpet cleaners (used 
with technical assistance visits and on web) 

Met 

 20. Auto repair / 
maintenance 

 Green Neighbors 
 Clark County Pollution Control Manual 
 Auto leak door hanger program 

Met 

 21. Vehicle, equipment 
maintenance 
22. Home/building 
maintenance 

 Green Business 
 Green Neighbors 
 Stormwater Protection for Businesses – mobile 

business brochure for power washing 

Met 

 23. Pet waste 
management & disposal 

 Green Neighbors (web & event promotion) 
 Canines for Clean Water - web 
 Signs/waste stations at parks and trails (dog 

and horse) 

Met 

 24. LID principles  
25. LID BMPs 

 Green Neighbors 
 Green Biz 
 Stormwater Partners of SW WA – web page 
 LID Tour Guide (brochure and on-line info) 

Met 

 26. SW facility 
maintenance 

 SW Partners of SW WA 
 Clark County Stormwater Manual 2015 

Met 

 27. Dumpster / trash 
compactor maintenance 

 SW Partners of SW WA 
 Green Business program 
 Stormwater Protection for Businesses – mobile 

business brochure – dumpster management 
(used with technical assistance visits and on 
web) 

Met 

STEWARDSHIP OPPORTUNITIES 
Residents 28. Stream teams  Eco-fair and volunteer events Met 
 29. Storm drain marking  Storm drain marking kits (2015 – 59 volunteers; 

227 drains marked) 
Met 

 30. Volunteer monitoring  Student Watershed Monitoring Network 
(partner with City of Vancouver) 

Met 
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Target Audience Education Goal Program used to meet goal Compliance 
Level 

 Student Watershed Congress – report out on 
monitoring (Friday, May 29th) 

 Connecting Schools and Families – education 
toolkits (partner with City of Vancouver) 

  
 31. Riparian plantings  Earth Day Eco-Fair (with CPU partner) 

 Vancouver Lake contract with Lower Columbia 
Estuary Partnership (47 volunteers, 270 plants) 

Met 

 32. Educational activities  Green Neighbors events (RAF) 
 River-Friendly car wash kits 
 EcoBlitz at Vancouver Lake (with NPS partner) 

– 80 volunteers, over 150 species identified 
 Volunteer stewardship days at various county 

properties, including Legacy Lands  
 Legacy Lands 30th anniversary tours/events (six 

events) 
 Volunteer bat box projects at stormwater 

facilities (county adds interpretive signage) 
 Vancouver Lake Partnership contract with 

Lower Columbia Estuary Partnership (litter pick 
days – 84 volunteers; 90 bags of trash) 

 Vancouver Lake Partnership contract with 
Lower Columbia Estuary Partnership (student 
engagement – 270 students, 1,900 hours of 
instruction about Vancouver Lake topics) 

 Vancouver Lake Partnership contract with 
Lower Columbia Estuary Partnership 
(community paddles – 7 paddle trips in the big 
canoes with over 160 participants) 

Met 

MEASUREMENT 
Target Audience 33. Measure the 

understanding and 
adoption of targeted 
behaviors on one target 
area 

 Develop survey tool 
 Assessing Fueling Station Operators for use of 

spill kits – Survey May 2015, outreach visits, 
June-Fall 2015, update materials by end of 
2015, report by January 2016. Final report 
posted to web page January 2016. 54 fueling 
stations contacted. 

Completed 
December 
2015 

 34. Final report Feb. 2016  Implement and report on survey. Technical 
visits protocol established and educational 
materials updated. 

Completed 

REPORTING 
Department / 
Ecology 

35. Tracking and 
reporting of educational 
activities 

Incorporate into annual report and SWMP update 
to Ecology 
 

On-going 

 36. Post information on 
web 

CWD program administration On-going 
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SUMMARY 
There are a number of programs in place to educate the public and target audiences on stormwater and 
related issues, such as pollution, control and management. A reduction in programs will reduce 
opportunities to provide hands-on options and face to face communications with citizens on the 
importance of stormwater management and the role they play in protecting their watershed.   
 
The compliance measures noted in the table do not address effectiveness of the programs in place, just 
that they exist as a resource to the targeted audience. 
 
There are many new opportunities that could be considered by DES to meet the permit requirements.  
Several options may exist with our local partner agencies, as well.  It may be of interest to broaden our 
messaging and increase effectiveness from past practices as there are new messages to expand, such 
as Low Impact Development practices and principles. 
 
*Note – For a full list of materials, activities, products and materials used to meet goals, refer to the full 
matrix for NPDES Municipal Stormwater Permit Education and Outreach compliance. 
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Attachment to Annual Report Question 72: Description 
of any stormwater monitoring or stormwater-related 
studies 
 

McCord Toyota Modular Permeable Pavement Monitoring 

After completing the Stormwater Flow Reduction Strategy Monitoring final report, Clark 

County continued limited monitoring the site through water year 2015. 

 

Field visits included checks of the base material monitoring well crest gauge levels and 

site observations of paver clogging and site activities. Clark County continued to operate 

the site precipitation, stage and discharge measuring equipment. Gauge operation 

included maintenance of the monitoring equipment to assure data quality, and continued 

precipitation, stage and discharge data collection via telemetry.  

Whipple Creek Watershed-Scale Stormwater Plan Monitoring 

Under Permit requirement S5.C.5.c., Clark County’s Ecology-approved scope of work 

for Whipple Creek called for stream flow measurements, water quality sampling for 

storm and base flow conditions, and macroinvertebrate sampling to calculate the BIBI.  

 

During 2015, Clark County collected stream flow data at three sites, storm and base flow 

samples at nine sites, rainfall at three sites, storm and base flow water quality samples at 

nine sites and macroinvertebrate samples at four sites. Clark County also completed a 

statistical analysis of BIBI scores and hydrologic metrics that enables watershed planners 

to estimate stream biological integrity that could result from stormwater management 

strategies simulated by the calibrated hydrologic model. Clark County also completed a 

report comparing Whipple Creek water quality values to land cover. This work is 

applicable to developing a water quality model for Whipple Creek watershed.  
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Question 83 Comment 

The effectiveness study was not required to begin in 2015. The QAPP was approved by Ecology in 

November of 2015, allowing full implementation within 120 days to fall under 2016 reporting. 



  

 

 

 

 

Water Year 2015 

Stormwater Monitoring Report 

In Compliance with Appendix 9 

Of NPDES Phase I Permit 

For Section S8.B.2 Monitoring 

 

 

 

 

Clark County Department of Environmental Services 

Clean Water Program 
 

 

 

 

 

Prepared by 

Bob Hutton, Natural Resource Specialist III 
 

 

March 2016 
 

kleinerj
Typewritten Text
Appendix 9



2 

 

 



3 

 

 

Introduction ..................................................................................................................................... 5 
S8.B.2  Stormwater Status and Trends Monitoring ........................................................................ 7 

Location, Land Use, Drainage Area, and Hydrology Summary ................................................. 7 

Monitoring Efforts and Results ................................................................................................. 11 
QA / QC .................................................................................................................................... 21 
Annual and Seasonal Pollutant Load ........................................................................................ 26 
Study Area Stormwater Management Activities ...................................................................... 28 

Commercial and High Density Residential Sites Stormwater Trend Analyses ............................ 29 

Methods..................................................................................................................................... 29 
Results and Discussion ............................................................................................................. 31 
Trend Conclusions .................................................................................................................... 45 

Appendices .................................................................................................................................... 55 

Table of Figures 
Figure 1  Monitoring sites within southwestern Clark County ....................................................... 7 

Figure 2  Commercial site drainage area ........................................................................................ 8 
Figure 3  High density residential site drainage area ...................................................................... 9 

Figure 4  Commercial site rainfall and flow during water year 2015 ........................................... 14 
Figure 5  High density residential site rainfall and flow during water year 2015 ........................ 15 
Figure 6  Commercial site rainfall versus runoff relationships through calendar year 2015 ........ 17 

Figure 7  High density residential site rainfall versus runoff relationships through calendar year 

2015....................................................................................................................................... 17 

Figure 8 Commercial site WY2010-15 non-flow adjusted total copper data Mann-Kendall trend 

test ......................................................................................................................................... 47 
Figure 9 Commercial site WY2010-15 non-flow adjusted total lead data Mann-Kendall trend test

............................................................................................................................................... 48 

Figure 10 Commercial site WY2010-15 non-flow adjusted total suspended solids data Mann-

Kendall trend test .................................................................................................................. 49 
Figure 11 Commercial site WY2010-15 non-flow adjusted total zinc data Mann-Kendall trend 

test ......................................................................................................................................... 50 
Figure 12 High Density Residential site WY2010-15 non-flow adjusted sampling flow data 

Mann-Kendall trend test ....................................................................................................... 51 

Figure 13 High Density Residential site WY2010-15 non-flow adjusted fecal coliform data 

Mann-Kendall trend test ....................................................................................................... 52 
Figure 14 High Density Residential site WY2010-15 non-flow adjusted total copper data 

Seasonal Kendall trend test ................................................................................................... 53 
 

Tables 
Table 1  Stormwater monitoring site characteristics..................................................................... 10 
Table 2  Storm event criteria and flow weighted composite sample monitoring tally for WY2015

............................................................................................................................................... 12 
Table 3  Flow-weighted composite sample counts through WY2015 .......................................... 12 
Table 4  Important Clark County S8.B stormwater parameters’ water year medians versus NSQD 

medians and typically observed ranges for urban stormwater .............................................. 19 



4 

 

Table 5  WY2015 Summary of stormwater bias analyses:  impact on applicable analytes ......... 23 

Table 6  WY2015 Summary of stormwater precision analyses:  impact on applicable analytes . 24 
Table 7  Commercial site trend analysis:  monitored parameters background and descriptive 

statistics ................................................................................................................................. 33 

Table 8  High density residential site trend analysis:  monitored parameters background and 

descriptive statistics .............................................................................................................. 34 
Table 9  Commercial site trend analysis:  trend assumption evaluation ....................................... 35 
Table 10  High density residential site trend analysis:  trend assumption evaluation .................. 36 
Table 11  Commercial site trend analysis:  statistical tests of trends ............................................ 38 

Table 12  High density residential site trend analysis:  statistical tests of trends ......................... 39 
Table 13  Commercial site trend analysis:  trend evaluations ...................................................... 40 
Table 14  High density residential site trend analysis:  trend evaluations .................................... 41 
 

Table of Appendices 
Appendix 1  S8B Sites Rainfall Versus Runoff Volumes 

Appendix 2  S8B Water Year 2014 Individual Storm Reports 

Appendix 3  S8 Water Year 2014 Sediment Analyses Results 

Appendix 4  S8B Water Year 2014 Seasonal and Annual Loads 

Appendix 5  Calendar Year 2014 Stormwater Facility Inspections and Maintenance Upstream 

from two S8.B.2 Monitoring Sites 



5 

 

Introduction 
The purpose of this narrative report is to address the water year 2015 reporting requirements for 

the special condition S8 monitoring components (specifically S8.B.2 Status and Trends 

Monitoring) of Clark County’s 2013-2018 Phase I Municipal Stormwater Permit (here after 

referred to as “permit”) and its Appendix 9. Much of the background information for this report 

is from the latest version of the S8.B.2 project’s Quality Assurance Project Plan for Stormwater 

Characterization Monitoring (July 2014). 

This water year 2015 S8.B.2 Stormwater Status and Trends Monitoring report’s sections 

summarize:  location, land use, drainage area, and hydrology information; monitoring efforts and 

results; quality assurance / quality control; pollutant loading; recent stormwater management 

activities, and stormwater quality trend analyses.  Additionally, S8.B water quality data and 

loading estimates are being submitted with this report in digital Excel spreadsheets and hardcopy 

form (in this reports appendices), along with hydrology data as part of a verified and validated 

data package. The water year 2015 finalized water quality and sediment sample results as well as 

summary hydrology data will be submitted to Ecology’s Environmental Information 

Management (EIM) system prior to the upcoming June 15 deadline. 

In summary, monitoring during water year 2015 has been very successful in augmenting results 

from the commercial and high density residential monitoring sites selected from those locations 

utilized under Clark County’s previous permit. Overall, the monitoring systems’ greater 

reliability, more extensive rainfall versus runoff information, and increasing staff experience 

have contributed to a high rate of successful sampling.  Enough S8.B forecasted qualifying 

storms were sampled per monitoring station during water year 2015 to meet current permit 

requirements. 

The S8.B commercial and high density residential site’s results for water year 2015 are similar to 

those for the previous monitored water years.  Therefore, the confidence in the pattern of 

measures of central tendency is increasing.  Additionally, the fact that there appear to be no 

major outliers in the medians suggest that these monitoring sites have typical stormwater runoff 

values. Overall, the median values of several important stormwater pollutants monitored at our 

S8 sites are often lower than national medians. Finally, initial trend analyses based on the 

commercial and high density residential site stormwater quality data for water years 2010-2015 

did not show any statistically and practically significant trends representing dramatic changes 

that would necessitate adjusting ongoing stormwater management activities. 
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S8.B.2  Stormwater Status and Trends Monitoring 

Location, Land Use, Drainage Area, and Hydrology Summary 

Location, Overall Land Uses, and Physical Setting 

The stormwater status and trends study area includes primarily urban and commercial land in 

southwestern unincorporated Clark County.  The study area drainages’ land uses could be 

described as suburban for the high density residential site and typical older highway commercial 

for the commercial site.  Urbanization during the late 20th Century and early 21st Century 

converted much of the farmland near Vancouver, Washington into residential subdivisions and 

small commercial areas along existing highways. 

The two stormwater status and trends monitoring sites are located among the study area’s gently 

rolling hills, about 200 to 300 feet above sea level (Status and Trends sites in Figure 1).  These 

two sites were also monitored as stormwater characterization sites under the previous permit. 

The area’s small streams drain north to Salmon Creek or west to Lake River.  Late Ice Age 

Cataclysmic Flood deposits underlay the study area and provide a source for fine-grained 

sediment.  The study area, like much of Clark County, is within the northern-most portion of the 

Willamette Valley Ecoregion. 

 

Figure 1  Monitoring sites within southwestern Clark County 
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Land Use, Drainage Area, and Hydrology 

Commercial site 

The commercial (COM) site represents a segment of Highway 99 and a group of older highway-

oriented businesses such as auto repair shops and apartment buildings (Figure 2).  The basin is 

located east of I-5, and drains an area of about 25 acres.  Located in the southwest corner of the 

drainage, the outfall drains directly to a piped section of Cougar Creek.  Monitoring access, just 

upstream from the outfall, is provided via an existing manhole on the sidewalk along the east 

side of Highway 99 just south of NE 82
nd

 Street.  

 

Figure 2  Commercial site drainage area 

 

High-density residential site 

The high-density residential (HDR) site drains multiple neighborhoods, with a drainage area of 

approximately 240 acres, located near the boundary between Felida and Lakeshore 

Neighborhoods north of Vancouver (Figure 3).  The area is characterized by 1980’s – 1990’s era 

single family residences having an average lot size less than ¼ acre and generally lacking 

stormwater facilities.  This location represents high density residential areas of Clark County in 

general.  It is monitored from a manhole located on the central western border of the drainage, 

near 11100 NW 36
th

 Avenue, accessing a 36-inch metal pipe that drains into Vancouver Lake. 
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Figure 3  High density residential site drainage area 

Monitoring site selection and drainage area characteristics 

Locations for stormwater monitoring were selected by evaluation of the following GIS maps and 

pertinent information: 

 Stormwater sewer system 

 Streets and right-of-way features 

 Parcels, land use, and zoning 

 Aerial photography and LIDAR imagery 

 Representative of target land uses 

 Ability to locate a sample site 

 Relative quality as a sample site 

 Access in perpetuity on County land or right of way 

 

Field visits and GIS analyses were conducted to evaluate the prospective monitoring sites 

regarding basic hydrology and feasibility of monitoring (i.e. access, potential for vandalism, 

safety issues, equipment installation requirements, drainage area size and character).  The results 

of this field investigation and office analyses for the selected monitoring sites are presented in 

Table 1.  The table’s land use and land cover percentages are based on GIS analyses in 2008 of 

the latest zoning maps and aerial photos. Per the current permit, the status and trends monitoring 

sites represent continuation of two of the three previous stormwater characterization sites under 

the previous permit (the low density residential monitoring site was discontinued).  
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Table 1  Stormwater monitoring site characteristics 

CHARACTERISTIC COMMERCIAL SITE 

HIGH DENSITY 

RESIDENTIAL SITE 

Monitoring Site Hydrology 

Name of monitoring site GM 34921 MH 5171 

Drainage area (acres) 26.77 238.65 

Receiving waterbody Cougar Creek Vancouver Lake 

Nearest county rain gage On site On site 

Time of concentration 8 minutes 24 minutes 

Land Use Distribution (percentages are estimated based on zoning information)* 

High-density residential 18% 99% 

Low-density residential 0% 0% 

Agricultural 0% 0% 

Parks/Wildlife refuge 0% 1% 

Commercial 82% <1% 

Land Cover Distribution (percentages are based on GIS analyses of aerial photos)* 

Buildings 22% 23% 

Fields 14% 29% 

Forest 10% 19% 

Pavement 53% 29% 
*  Percentages may not sum to 100% due to rounding. 

Changes in drainage area land uses, monitoring sites, sampling equipment, or staff 

During water year 2015, no obvious changes that would substantially impact monitoring results 

occurred within the S8.B monitored areas.  There were no significant changes in land cover 

resulting in land disturbing activities over 10 acres in size within each of the sampled drainage 

areas due to their relatively stable, built-out conditions.  Each of the S8.B respective commercial 

and high density residential monitoring site locations remained the same as under the previous 

permit.  There also have been no significant changes in the project’s sampling equipment or 

implementation from those described in the project’s latest Ecology approved QAPP (July 2014 

version), and remain functionally equivalent to those originally proposed to Ecology.  County 

staff continues in their lead role for stormwater monitoring. 
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Monitoring Efforts and Results 

Data Submittal 

All applicable S8.B water quality data are being submitted with this report in digital and 

hardcopy form with applicable hydrology summary statistics as part of a verified and validated 

data package.  Water quality data will be submitted to Ecology’s EIM prior to June 15, 2016. As 

allowed in the permit, several water quality parameters have been dropped from monitoring 

because all their results were below their respective Ecology target method reporting limits for at 

least two years.  Unless specified otherwise for both the COM and HDR sites, the following 

analytes are no longer being monitored: dissolved and total mercury (both dropped at COM site 

only), dichlobenil (dropped at COM site only), chlorpyrifos, and TPH gasoline. 

Storm Events Meeting Criteria and Project Sampling Status 

Table 2 presents Clark County’s WY2015 stormwater monitoring accomplishments for flow 

weighted composite sampling compared to qualifying seasonal storm event criteria.  In the table, 

evaluations of forecasted events and actual qualifying storms are based on calendar day (24 

hours from midnight to midnight) because this provides reasonable one-day field preparation 

time and consistent summary periods.  However, captured or sampled storm counts use 

antecedent dry periods (ADP) measured in hours to more accurately reflect the time between 

actual rainfall events.  Therefore, counts of qualifying storms captured may exceed those based 

on daily time steps (forecasts) since the hourly ADPs often crossed the midnight boundary. 

During water year 2015 for both the high density residential and commercial monitoring 

locations, the minimum monitoring frequency per water year of eleven qualifying storm events 

was met for flow-weighted composite and grab samples along with adequate quality control 

samples.  Since both monitoring locations had at least nine wet season grab samples they 

surpassed this season’s distribution goal of 60-80% of water year qualifying storms. The dry 

season grab sample counts of two (18%) for the high density residential and one (9%) for the 

commercial sites approached their 20-40% distributional goal for the dry season.  While these 

seasonal counts did not strictly meet all of the permit’s seasonal distribution goals they did 

reflect the storm pattern for the very dry 2015 water year. In addition, after the first dry season 

composite samples were collected the total water year goal of 11 had already been met. All 

samples met minimum 0.2 inch precipitation depth and seasonal antecedent dry period criteria 

for qualifying storm events.  Only a couple of forecasted and actually qualifying events were not 

successfully sampled due to actual rainfall substantially differing from forecasts, and equipment 

or software problems.  Seven un-forecasted, but actually qualifying, wet and dry season storms 

were sampled for both monitoring sites to help meet their annual targets of eleven. 

As of the end of water year 2015, routine composite sample counts since monitoring started have 

reached 58 and 57 for the commercial and high density residential sites, respectively.  The 

routine composite sample counts through water year 2015 by water year, season, and sampling 

site are shown in Table 3.  By the end of water year 2015, approximately 5.5 years of composite 

sample monitoring will have been completed for the commercial and high density residential 

monitoring locations. 
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Good faith efforts and professional practices continue to be implemented to maximize successful 

sampling throughout the water year.  Finally, based on the project’s QAPP, adequate quality 

control samples of at least 5 % of all water year samples were also collected and analyzed. 

Table 2  Storm event criteria and flow weighted composite sample monitoring tally for WY2015 

SITE 

SEASON 

AND 

WATER 

YEAR 

FORECASTED SAMPLED 

# of 

Forecasted 

Storms 

w/ >75% 

Chance of 

 > 0.25" & 

Meeting 

ADP* 

# of 

Forecasted 

Storms 

Resulting 

in Actual 

Qualifying 

Storms** 

Qualifying 

Storms 

Captured 

(seasonal 

% of WY 

total) 

Captured # of 

Nonqualifying 

Storms  

< 0.2” 

(Date; Rain 

Depth) 

Successfully 

Met 

Approximate 

Seasonal 

Distribution of 

Samples 

(Wet: 60-80% 

& Dry20-40%) 

  

Based on daily forecast 

or actual totals ADP based on continuous hours 

Commercial 

Wet 25 12 10 (91%) 0 Surpassed 

Dry 3 2 1 (9%) 0 Approached 

WY2015 28 14 11 0 Achieved 

High 

Density 

Residential 

Wet 25 12 10 (91%) 0 Surpassed 

Dry 3 2 1 (9%) 0 Approached 

WY2015 28 14 11 0 Achieved 

 
* Seasonal antecedent dry period (ADP) is either a) 24 hours with < 0.05”rain for the wet (October-April) season , 

OR b) 48 hours with < 0.02” rain for the dry (May-September) season. 

** Forecasted qualifying storms are next-day forecasted storms with at least 75% probability of greater than 0.25 

inches (usually notified 24 hours in advance) resulting in actual rain events that meet or exceed seasonal ADP and 

0.2 inches of precipitation but exclude Saturdays (due to lab closure). 

 

Table 3  Flow-weighted composite sample counts through WY2015 

SITE 

WATER 

YEAR 

WET 

SEASON 

DRY 

SEASON 

WATER YEAR 

TOTAL 

SAMPLES 

SITE 

TOTAL 

SAMPLES 

Commercial 2010 3 4 7 

 

2011 10 2 12 

2012 9 0 9 

2013 5 3 8 

2014 10 1 11 

 2015 10 1 11 58 

High Density 

Residential 

2010 3 1 4 

 

2011 9 4 13 

2012 9 2 11 

2013 5 2 7 

2014 10 1 11 

 2015 10 1 11 57 
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Rainfall Hyetographs and Flow Hydrographs 

Water year 2015 hyetographs and hydrographs showing the overall rainfall and runoff flow 

patterns for the monitored sites are presented in Figure 4 and Figure 5.  The sites’ hyetographs 

depict accumulated five minute precipitation (inches) with blue lines and their hydrographs 

depict instantaneous flow rates (cfs) with blue lines. 

The water year hyetographs and hydrographs depict how rainfall and runoff varies over time due 

to a range of environmental factors such as season and vegetation growth.  As expected, the 

hyetographs and hydrographs generally show more precipitation and corresponding flow during 

the wet season months of October through April and less for the dry season months of May 

through September.  Longer high flows generally correspond with periods of sustained rainfall 

and not necessarily with isolated intense rainfall.  The direct association of flow with rainfall 

drops during the dry season’s decreasing sustained rainfall as well as due to absorption by soils 

and evapotranspiration by growing plants from May through September. 

Additionally, there are periods of no flow during smaller dry season rainfall events at both the 

commercial and high density residential sites. The flashier response of the commercial site’s 

drainage basin reflects its small size and higher percentage of impervious surfaces such as 

building and pavement land covers (75%) versus those for the high density residential (52%) site 

basin based on Clark County’s 2008 estimates (Table 1). 
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Figure 4  Commercial site rainfall and flow during water year 2015 
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Figure 5  High density residential site rainfall and flow during water year 2015 
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Rainfall / Runoff Relationships 

Rainfall / runoff relationships help provide the basis for successful stormwater monitoring efforts 

and a general insight to hydrologic responses of watershed land uses.  Based on the most reliable 

hydrology monitoring data for the two S8.B monitoring sites during calendar years 2010 through 

2015, Figure 6 and Figure 7 show the latest compilation of linear relationships where events’ 

total runoff volumes have been regressed on their rainfall depths.  These relationships are based 

on data are presented in Appendix 1 and are used to predict runoff volume for pacing flow-

weighted composite samples. 

A visual examination of the plots and comparison of their equations and squared correlation 

coefficients suggest strong positive linear relationships between the total event runoff and 

rainfall for both the commercial and high density residential sites’ drainages.  The high R
2
 values 

for all the commercial and high density residential sites’ linear relationships indicate that at least 

90% of the total variability in the wet, dry, and combined seasonal events’ flow volumes can be 

accounted for by their corresponding event precipitations.  The pattern and slopes of fitted 

regression lines within each monitoring site are similar with the dry seasons’ regression line 

having slightly smaller slopes and being slightly lower than those for their corresponding wet 

seasons. Compared to the commercial site, the high density residential site’s consistently steeper 

regression line slopes reflect larger changes in storm flow volumes over equivalent intervals of 

storm total precipitation depths. These steeper regression slopes are likely driven by the high 

density residential site’s much larger contributing drainage area. 

 

The similarity in the runoff volume versus precipitation relationships for either the commercial 

or high density residential site’s wet and dry seasons can probably be attributed to their higher 

amount of impervious surfaces resulting in comparatively little infiltration into soils.  The 

relatively small amount of pervious surfaces in both of these monitored drainages reduces 

potential confounding factors that would otherwise impact their rainfall / runoff relationships.  

Both drainages are dominated by piped stormwater collection systems. 
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Figure 6  Commercial site rainfall versus runoff relationships through calendar year 2015 

 

 

Figure 7  High density residential site rainfall versus runoff relationships through calendar year 2015 
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Individual Storm Reports and Important Parameters’ Medians 

Appendix 2 presents a series of Individual Storm Reports (ISR’s) for water year 2015 sampled 

storms at each site (earlier water years ISR’s are in previous annual reports) that address permit 

required information.  Storm hyetographs and hydrographs at the top of each ISR depict aliquot 

collection times and the total storm event duration.  The upper right of each ISR identifies its 

applicable monitoring site abbreviation, water year storm number, last aliquot sample date, and 

laboratory sample identifier. Additionally, each ISR includes several tables of site, storm, and 

sample analytical result information.  Site Information tables include abbreviated site name, 

location information, and monitoring site’s drainage area.  Precipitation and Flow Information 

tables include for each sampled storm: antecedent dry period (hours), precipitation total (inches), 

precipitation and stormwater flow start and end date/times, and storm flow volume (gallons).  

Sampling Information tables present, as applicable, for flow-weighted composite or grab 

samples: sampled flow start and end date/times, sample event volume (gallons), number of flow-

weighted sub-sample aliquots collected versus goal for composite storm sample, percent of storm 

sampled versus goal, and whether grab samples were taken.  The Analytical Information tables 

present each monitored analyte’s results from the flow-weighted composite or grab sampled 

storm: units of measurements, the event mean concentration (EMC) results based on the flow-

weighted composite sample or just the grab sample results, applicable result qualifiers, respective 

method reporting limits, and composite sample storm loads calculated from multiplying EMC 

values by the entire storm volume. 

Table 4 shows water year 2015 and water years 2010 - 2015 S8.B samples’ calculated median 

values for selected important parameters monitored at the commercial (COM) and high density 

residential (HDR) sites compared to available updated National Stormwater Quality Database 

(NSQD) median values (Pitt, et. al., 2005) and typical stormwater ranges (Minton, 2002).  The 

two county S8.B stormwater status and trends monitoring sites’ medians are compared with their 

respective closest NSQD land use category medians.  The NSQD median analyses excluded non-

detect values.  Clark County’s analyses utilized one-half of non-detect values in the calculation 

of medians (applicable to 100% of the total mercury results but only a few nondetects reported 

for total cadmium or copper).  Therefore, the county’s calculated medians values for mercury 

may be slightly biased low compared to their respective NSQD medians or observed typical 

stormwater ranges. 

While differences were not tested for statistical significance, most of the county monitored S8.B 

parameters’ water year medians appear less than (often substantially) their respective medians in 

the NSQD and less than or within the typical general stormwater ranges found by others (Table 

4).  The only exceptions to this pattern of lower county medians relative to the NSQD are for the 

commercial (COM) site’s higher total copper and total suspended solids medians as well as the 

high density residential (HDR) site’s higher total zinc median.  Compared to the NSQD, the 

commercial site’s WY 2010-2015 total copper median is only slightly higher whereas this site’s 

total suspended solids medians for WY2015 and WY2010-2015 are approximately 2 and 2.5 

times, respectively, that of the median for most similar NSQD land use. Additionally, the 

county’s high density residential site’s equivalent WY 2015 and WY 2010-2015 total zinc 

medians are more than 3 times that for the similar NSQD land use median.  The higher 

commercial site medians could reflect large traffic volumes and the activities of the older 

highway businesses along Highway 99 that drain to the monitoring site without treatment.  The 
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higher median zinc value for the high density residential site could reflect galvanized roof and 

gutter runoff from the many homes in its drainage area. 

Medians for both county monitoring periods and S8B land use sites’ for cadmium, lead, and 

fecal coliform as well as for the single HDR site’s total mercury were all below their respective 

NSQD medians (Table 4). Similarly, these same medians as well as those for county monitored 

turbidity were all below the lower end of their respective typical ranges observed by others. 

HDR’s median total mercury value (with all county results being non-detects calculated as 0.01 

ug/L by utilizing one-half of non-detects) was very low and below Ecology’s permit target 

method reporting limit of 0.1. 

With the exception of the typically highly variable fecal coliform medians, both county 

monitored sites’ medians for water year 2015 are similar to those for the entire county 

monitoring period (WY 2010-2015).  Therefore, the confidence in the pattern of these measures 

of central tendency is increasing.  Additionally, the fact that there appear to be no major outliers 

in the medians suggest that these monitoring sites have typical stormwater runoff values. 

Table 4  Important Clark County S8.B stormwater parameters’ water year medians versus NSQD medians 

and typically observed ranges for urban stormwater 

SITE PARAMETER 

UNIT

S 

MDL / 

ECOLOGY 

MRL 

CLARK COUNTY S8 MONITORING 

NSQD 

MEDIANS* 

OBSERVED 

TYPICAL 

STORM-

WATER 

RANGES ~ 

WY 2015 

SAMPLE 

SIZE 

 WY 2015 

MEDIANS 

WY 2010 

-2015 

SAMPLE 

SIZE 

WY 2010 -

2015 

MEDIANS 

COM 

Total Cadmium ug/L 0.005 / 0.1 

11 0.13 59 0.21 0.96 

0.5 – 10 HDR 11 0.04 57 0.05 0.5 

COM 

Total Copper ug/L 0.02 / 0.1 

11 15.8 59 19.4 17 

5 – 150 HDR 11 10.5 57 8.6 12 

COM 

Total Lead ug/L 0.005 / 0.1 

11 9 59 14 18 

20 – 500 HDR 11 1.3 57 1.6 12 

HDR Total Mercury ug/L 0.02 / 0.1 11 0.01 25 0.01 0.2 0.2 – 0.5 

COM 

Total Zinc ug/L 0.2 / 5 

11 82 59 103 150 

15 – 600 HDR 11 242 57 242 73 

COM 

Fecal Coliform MPN NA / 2 

11 1300 47 300 4600 0.2 – 

2,000,000 HDR 11 3500 49 900 7000 

COM Total Suspended 

Solids mg/L 

Depends on 

Sample / 1 

11 89 59 111 43 

1 – 36,200 HDR 11 24 57 27 49 

COM 

Turbidity NTU 0.04 / 0.2 

11 30 59 38 NA 

50 – 100 HDR 11 11 64 11 NA 

 

*  National Stormwater Quality Database (Version 1.1, Updated 2005, Pitt, R., et al.) 

~ G. Minton, “Stormwater Treatment, (pp. 11 and 28, 2002) 
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Sediment Monitoring 

Annual sediment samples were collected from in-line sediment traps deployed from May 14, 

2014 through May 21, 2015 for the ongoing commercial (COM) and high density residential 

(HDR) monitoring sites. This collection time coincides with the “month of May or June” 

timeframe specified in the County’s current NPDES stormwater permit Appendix 9. Clark 

County’s annual spring sediment collection targeted timeframe was also previously approved by 

Ecology under the prior permit. Additionally, the beginning of the dry season aligns closest with 

the end of the typical sediment accumulation period and the annual anniversary of when Clark 

County began S8 sampling in February 2010. 

For any of the three monitored sediment sites,  

The two S8 sites’ sediment chemistry and grain size distribution (by percent of total weight 

recovered) results are presented in two tables in Appendix 3  S8 Water Year 2015 Sediment 

Analyses Results.  Many of the sediment chemical results, especially for organic compounds, are 

below lab method detection limits (annotated with “U”). All sediment parameters listed in the 

current permit’s Appendix 9 were analyzed for WY2015. No chemical parameters were removed 

from the list of sediment analyses for water year 2015 due to two years of non-detect results. 

The commercial and high density residential monitoring sites’ sediment grain size distributions 

varied somewhat from each other but both are dominated by sand-sized particles. The HDR site 

has by far the highest proportion of gravel sized particles with approximately one third by weight 

of all particles (likely limited to very fine gravel) while the COM site’s gravel was less than 2%.  

The COM site tends to have higher proportions of sand and silt sized particles than the HDR site. 

More than 95% of the sediments’ sizes were categorized into the following ranges:  commercial 

– sand (~65%) and silt (~25%); and high density residential – fine to very fine gravel (~33%), 

sand (~56%), and silt (~10%). 
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QA / QC 

Field QA / QC procedures followed those described in the July 2014 version of the S8.B.2 

Quality Assurance Project Plan.  Field and laboratory procedures followed standard operating 

procedures. 

Field QA / QC 

Field and office activities followed documented standard operating procedures that were tailored 

to each monitoring site.  Flow, precipitation, and sampling equipment were maintained according 

to manufacturers’ recommendations. 

During sampler set-up visits and sample retrieval, or as needed, a standardized check list of 

activities were followed and documented on field forms.  Rain gages were checked for debris, 

levelness and proper functioning.  Stage sensors readings were compared to actual water surface 

height and offsets adjusted as needed.  Sampler lines were triple rinsed with lab grade water and 

known test volumes were used to calibrate sampler pump volumes.  “Clean hands / dirty hands” 

procedures were followed as much as practically possible during sampler setup and sample 

retrieval.  Sample composite volumes were compared to expected volumes based on the number 

of aliquots collected.  Composite volumes, carboy counts, and other sample information or 

observations were documented on field forms.  Regular maintenance was performed as needed, 

such as battery replacement. 

Individual field forms were reviewed by the program manager for completeness and accuracy.  

Any observed issues were addressed as soon as possible.  Additionally, the program manager or 

designee periodically participated in field work to review adherence to standard operating 

procedures.  Procedural issues were addressed as needed. 

Laboratory QA / QC 

Sample transfer followed standard operating procedures and laboratory activities followed 

internal standard operating procedures consistent with applicable lab quality assurance programs.  

Samples bottles were clearly labeled, placed within ice-filled chests, and transferred to laboratory 

delivery personnel while documenting required information on laboratory supplied chain of 

custody forms.  All analyses were performed under contract at the nearby Washington State 

accredited ALS Environmental lab (acquired Columbia Analytical Services) laboratory in Kelso, 

Washington (to help meet hold times), except for a few of the analytes at other accredited 

subcontracted labs.  Composite samples were split in a laboratory clean room to minimize the 

possibility of field contamination. 

The vast majority of lab analyses achieved QAPP specifications with any deviations flagged and 

noted in the laboratory supplied report’s case narrative (as well as in the associated EDD) for 

each set of samples submitted.  Almost all analyses were performed within prescribed hold times 

with rare exceptions documented and results addressed according to procedures in the QAPP.  

Each sample was analyzed according to Ecology approved methods and method reporting limits 

with any deviations documented in the laboratory report.  Where applicable, internal laboratory 

quality control analyses results (e.g. method blanks, surrogate recoveries, laboratory duplicates, 

matrix spikes, laboratory control samples, etc.) are also provided in the laboratory report along 

with potential issues described in the case narrative.  Laboratory quality control samples met 

objectives the vast majority of times.  As a result, there were relatively few changes needed for 
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individual result’s data qualifiers (such as indicating estimated values) and even fewer rejected 

results.  No results were rejected during water year 2015 for either the commercial or high 

density residential monitoring sites. 

QC Sample Results 

Quality control samples were collected during the monitoring effort to help evaluate procedures 

for potential sources of contamination and to examine precision.  As described in the project 

QAPP, transport, transfer, and field equipment rinsate blanks and split / replicate samples were 

each collected then analyzed using the same laboratory processes as used for routine samples for 

all analytes monitored with additional steps taken to ensure representative subsamples for the 

splits. 

Bias was evaluated using blank samples whereas precision was evaluated using split or replicate 

sample results.  Each of these QC samples was examined for values that exceeded the QAPP’s 

measurement quality objectives (MQO) criteria for each monitored analyte.  If multiple types of 

blanks were collected during a water year, priority for evaluation was given to the blank with the 

highest result even though the equipment blanks theoretically would be the most inclusive and 

expected to be the most conservative of the three blank types.  The permit’s Appendix 9 

Laboratory Methods targeted reporting limits were utilized when comparing blank analyte results 

to the MQO’s.  Nondetect results in any portion of a pair of split or replicate samples caused the 

exclusion of that analyte’s pair of results from precision analyses due to their inherent higher 

variability.  This QC sample analyses resulted in changing some of the analytes respective 

routine results’ data qualifiers for the 2015 water year according to procedures described in the 

project’s 2014 QAPP. 

During water year 2015, a total of seven quality control stormwater samples were collected 

across the Clark County S8.B project’s high density residential (HDR) and commercial (COM) 

sites.  These seven samples were a mix of three composite blanks, two composite splits, and two 

field grab replicate samples.  The three composite QC blank samples (consisting of one each of 

transport, transfer, and field equipment [rinsate] blanks) were analyzed for bias. The two 

composite split samples and the two field replicate samples were analyzed for precision.  For this 

water year’s precision evaluation, two split composite samples were collected from the HDR site 

(on 10/21/14 and 4/14/15) while the two field grab replicates were collected from the COM (on 

10/22/14) and HDR (9/17/15) sites.  Splitting was performed in the clean environment of the 

analytical lab to minimize the possibility of contamination.  Overall, the five composite QC 

samples, representing 23% of 22 total routine composite samples, easily met the project QAPP’s 

composite QC sample target minimum proportion of 5%.  However, given the S8.B project 

monitors just two sites under the current permit, these five QC samples really represent the 

minimum needed for composite QC analyses. This is because a larger percentage is needed to 

address each type of required QC sample given fewer overall samples now collected compared 

the ten sites monitored under the previous permit. Similarly, the two field grab replicates just met 

the QAPP’s minimum target of two. 

From the bias analyses of QC blank stormwater samples, some of the water year 2015 field 

equipment rinsate, transport, and transfer blanks had a few analyte results that exceeded their 

respective measurement quality objectives (MQO) criteria.  In order to help address the potential 

observed bias found in these blanks, these analytes’ respective water year 2015 applicable 

routine results have had “J” qualifiers added to their results (Table 5) that meet specific criteria 
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according to procedures in the 2014 project QAPP.  Other subsequent corrective actions included 

review of procedures to minimize potential sources of contamination. 

 

Table 5  WY2015 Summary of stormwater bias analyses:  impact on applicable analytes 

ANALYTE 

(UNITS) 

PERMIT 

TARGETED 

METHOD 

REPORTING 

LIMIT (MRL) 

QA / QC 

BLANK 

TYPE &  

RESULT 

CRITERIA VALUE 

(5X BLANK) USED 

TO ADD “J” 

QUALIFIERS TO 

NON-QUALIFIED 

LESSER VALUES 

NUMBER OF WY 

RESULTS WITH 

“J” ESTIMATED 

QUALIFIER 

ADDED 

Dissolved Copper 

(ug/L) 0.1 

Transport 

1.66 8.3 21 of 22 (95%) 

Total Recoverable 

Copper (ug/L) 0.5 

Transport 

1.83 9.15 5 of 22 (23%) 

Hardness (mg/L) 1.0 

Transfer 

5.6 28 22 of 22 (100%) 

Total Kjeldahl 

Nitrogen (mg/L) 0.5 

Transfer 

0.59 2.95 21 of 22 (95%) 

Total Suspended 

Solids (mg/L) 1.0 

Equipment 

5.5 27.5 6 of 22 (27%) 

Dissolved Zinc 

(ug/L) 1.0 

Transfer 

5.54 27.7 10 of 22 (46%) 

 

Based on the analyses of water year 2015 QC split and field grab replicate stormwater samples, 

of the up to 42 composite and 8 grab sample analytes examined only a few exceeded their 

MQO’s for precision during water year 2015 (Table 6).  However, eight of these nine analytes’ 

had calculated precisions based on a single pair of split results that did not meet the their 

respective MQO relative percent difference criteria of 25%.  Thus, these analytes had only a 

portion of their entire water year 2015 results evaluated for possible “J” estimate qualifiers (up 

until the other replicate pair met MQO).  Fecal coliform has a higher precision MQO of 50% due 

to the inherent higher variability in its laboratory analysis method.  Many of the organic analytes’ 

routine results were non-detects or had relatively low results already qualified with “J’s” 

indicating that they were estimates between the method detection limit and method reporting 

limit so their original qualifiers were not changed. 
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Table 6  WY2015 Summary of stormwater precision analyses:  impact on applicable analytes 

Applicable Analyte 

(Units) 

Permits 

Targeted 

Reporting 

Limit 

Pooled 

Standard 

Deviation 

Relative 

Standard 

Deviation 

Using 

Pooled SD 

(%) 

Highest Duplic. 

Pair Relative 

Percent 

Difference 

[RPD] vs MQO 

RPD of 25% 

(number of 

pairs exceeding 

MQO)~ 

# of (relative %) 

Previously 

Un-qualified 

Water Year 

Routine Results 

Qualified with “J” 

due to Replicates 

Exceeding MQO 

RPD of 25% ~ 

Benzo(a)anthracene 

(ug/L) 0.1 0.004 35% 58% (2 Pr.) 10 of 22 (45%) 

Benzo(ghi)perylene 

(ug/L) 0.1 0.005 20% 62% (1 Pr.) 1 of 22 (5%) 

Benzo(k)fluoranthene 

(ug/L) 0.1 0.001 23% 33% (1 Pr.) 6 of 22 (27%) 

Bis(2-ethylhexyl) 

phthalate (ug/L) 1.0 1.08 39% 89% (1 Pr.) 16 of 22 (73%) 

Indeno(1,2,3-cd) 

pyrene (ug/L) 0.1 0.003 23% 78% (1 Pr.) 1 of 22 (5%) 

Naphthalene 

(ug/L) 0.1 0.005 15% 30% (1 Pr.) 10 of 22 (45%) 

Pyrene 

(ug/L) 0.1 0.01 26% 35% (1 Pr.) 11 of 22 (50%) 

Toluene 

(ug/L) 1.0 0.25 45% 134% (1 Pr.) 9 of 22 (41%) 

Total Phosphorus 

(mg/L) 0.01 0.06 27% 37% (1 Pr.) 16 of 22 (73%) 
 

~ Note - not all duplicate pairs justified revising data qualifiers (non-detect values are inherently variable and 

excluded from precision analyses).  The precision measurement quality objective (MQO) for fecal coliform is 50%. 

There were no sediment blank or replicate samples collected during water year 2015 to allow 

direct analyses of potential sources of bias or relative precision. However, the project’s 

stormwater composite and grab sample blanks were deemed similar enough to the sediment 

collection trap devices for a limited relative assessment of potential bias due to contamination 

from the sediment sampling devices. Total copper was the only analyte which exceeded its 

stormwater bias MQO criteria that was also monitored for in the sediments. However, since the 

sediment total copper results for both COM (75.3 mg/kg) and HDR (46.3 mg/kg) were far higher 

than total copper’s WY2015 stormwater transport blank criteria (9.15 ug/L) no changes were 

made to the sediment data qualifiers due to potential sample container contamination.  Also, 

limited sediment sample volume was available for QC evaluations even with the deployment of 

two sediment traps at each site. 
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Given the use of wide mouth glass bottles deployed for up to one year under the Ecology 

approved sediment sampling design, the usefulness of attempting to monitor for potential non-

stormwater sediment contaminants that could be reliably evaluated through blanks is very low. 

Additionally, the value of evaluating the relative precision for sediment results would also be 

very limited given the difficulty of capturing comparable replicate samples just due to hydraulic 

variability and the extremely small sample size of only one routine sediment sample collected at 

each monitoring site during the water year.  However, laboratory quality control results for the 

sediment samples were deemed acceptable. 

Data Review, Verification, and Validation 

Procedures described in the project QAPP were followed for data review, verification, and 

validation.  Field sheets and chain of custody documents were reviewed by the project manager 

for accuracy and completeness.  Field sheet corrections are noted and initialed.  All laboratory 

data and reports are reviewed for omissions and errors shortly after their receipt as attachments 

to sample specific emails.  The contracted ALS Environmental lab is notified of omissions or 

errors as soon as possible so that re-analyses can occur if holding times allow.  Laboratory 

corrections or missing data are then sent to Clark County as revised reports and / or data.  

Laboratory produced electronic data spreadsheet files (EDDs) are uploaded into Clark County’s 

Water Quality Database (WQDB) for subsequent detailed review.  Applicable database water 

year monitoring results are reviewed for missing or erroneous values and, as applicable, 

supplemented, replaced, qualified, or rejected. 

As part of the data verification and validation process and demonstrated in Table 5 and  

Table 6, evaluation of the blank and replicate / split QC sample results may lead to some changes 

in reported data qualifiers for applicable analytes.  These changes are based on MQO criteria in 

the QAPP. 

All water year 2015 S8 composite samples had sufficient volume for laboratory analysis of all 

listed parameters.  Thus, there was no need to prioritize parameters for analyses because of 

insufficient stormwater sample volume. 

During water year 2015, several stormwater analytes listed in 2013-18 permit’s Appendix 9 

continued to no longer be monitored due to more than two years of values below both the 

method reporting limits and method detection limits. The following analytes were dropped from 

stormwater monitoring at the commercial site - dissolved and total mercury, dichlobenil, 

chlorpyrifos, and NWTPH-GX (gasoline); and for the high density residential site – chlorpyrifos 

and NWTPH.  During water year 2015, there were no sediment analytes dropped from 

monitoring at either monitoring station due to two years of non-detect results. 

In summary, based on the results of the QA/QC procedures and the measurement quality 

objectives, the analytical and hydrological monitoring results package for the water year 2015 S8 

data are considered acceptable, usable, and achieving the project’s main monitoring goals and 

objectives. 
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Annual and Seasonal Pollutant Load 

Water Year 2015 total annual as well as wet and dry season loading for each monitored 

parameter (except those having more than half their results as nondetects – per Ecology draft 

non-detect SOP) is presented in Appendix 4.  Areal loads are based on drainage basin areas of 

26.8 and 238.7 acres for the commercial and high density residential sites, respectively. 

As expected, the commercial site typically has the highest areal loading rate (in pounds / acre) 

for most parameters including many of the metals, particulates, nutrients, and organics.  In 

comparison to the high density residential (HDR) site, the commercial (COM) site’s annual areal 

load for water year 2015 was much higher (see Appendix 4) for total cadmium (7 x HDR), total 

copper (3.6 x HDR), total lead (13 x HDR), and total suspended solids (5 x HDR).  In contrast, 

the high density residential site’s water year 2015 annual areal load for total zinc is 1.3 times as 

much as that for the commercial site.  The higher total zinc load for the HDR site probably 

reflects substantial pollutant sources such as galvanized roof gutters. 

Within each monitoring site, the wet season areal loads were always higher than those for the dry 

season, often at least an order of magnitude higher for most of the monitored parameters.  For 

many of the important parameters at both sites, the water year 2015 wet season areal loads were 

all much higher than those for the respective dry season, including total metals (>8 x), total 

phosphorus (>9 x), nitrate-nitrite (>4.5 x), and total suspended solids (12 x). 

Loading Methodology 

The following loading and storm delineation methodology descriptions have been updated from 

information originally provided by Herrera Environmental Consultants (earlier performed water 

year loading estimates for the County) and Washington State Department of Ecology’s “Standard 

Operating Procedure for Calculating Pollutant Loads for Stormwater Discharges” (September 16, 

2009).  The same general methodology has been applied by Clark County staff for this latest 

water year annual report. 

Pollutant loading was calculated for the two S8.B monitoring sites using the methodology 

outlined in Ecology’s “Stormwater Monitoring Report Guidance: Phase I Municipal Stormwater 

Permit – Reporting Requirements for Special Condition S8” (Washington Department of 

Ecology, 2012, Publication 12-10-50).  As required in the current permit, both annual and 

seasonal loadings have been calculated.  Wet and dry season loading are based on Event Mean 

Concentration (EMC) values from sampled storm events from October 2014 through April 2015 

and May 2015 through September 2015, respectively.  Analyte loads for each site’s sampled 

storms were calculated by multiplying individual sampled storm’s analyte EMC by the total 

storm runoff volume (see Appendix 2  S8 Water Year 2015 Individual Storm Reports).  Each 

analyte’s unsampled seasonal load was calculated by multiplying its average seasonal EMC from 

all sampled storms (seasonal arithmetic mean EMC for each analyte) by the total runoff volume 

for all unsampled seasonal storm events.  Each season’s unsampled load was added to the total 

loads of each sampled event to generate a total seasonal load for each analyte.  The total annual 

load for each parameter is simply the sum of the wet and dry total seasonal loads. 

Seasonal loading was calculated for all analytes which had greater than 50 percent detected 

values.  Loads were not calculated for those analytes with more than 50% non-detects (per 

Ecology’s draft non-detect SOP) due to the low accuracy of calculating their loads.  For those 
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analytes with more than 50 percent detected results, non-detects were substituted with a value 

equal to one-half the sample specific detection limit before loading rates were calculated. 

Storm Event Delineation Methodology 

Storm event delineations were conducted utilizing multiple software programs including 

LoggerNet, Microsoft Excel, and Aquarius (Aquatics Informatics Inc.) time series data 

management software.  Storm event delineation follows the permit’s Appendix 9 requirements.  

Throughout the water year and especially prior to sample submission to the lab, precipitation 

start and stop times were examined using LoggerNet to scan each storm’s hyetograph for gaps in 

rainfall (6 hours with no rain would signal the end of a storm).  This allowed an evaluation of 

each storm for conformance to the permit’s qualifying storm definitions.  Flow start time for 

sampled storms is interpreted as the first reliably measured storm flow after the first rainfall of a 

predicted and sampled qualifying precipitation event.  The storm flow stop time was demarcated 

usually as the time when flow reached pre-storm rates (stage) after precipitation ended.  For 

storm flows less than 24 hours long, the sampling period starts with measureable storm flow and 

ends with the last aliquot time before stage drops below the initial storm stage. Alternatively, if a 

storm flow event was greater than 24 hours and at least ten flow-weighted aliquots have been 

collected then its storm’s sampling period end would be demarcated as after 24 hours have 

passed from the start of the storm flow.  On a few occasions, the storm sampling period exceeded 

24 hours until ten aliquots were collected.  If another storm precipitation event began after a 6-

hour intra-storm dry period, the earlier storm flow was artificially truncated at the precipitation 

start time of the subsequent event even if later flow rose above the prior event’s initial flow rate. 

After the end of the water year, numerous summary statistics were calculated for individual 

sampled storms using Aquarius and Excel including: antecedent dry period, total precipitation, 

precipitation and stormwater flow (and sampled flow) start and end times, storm and sampled 

volumes, percent of storm volume sampled, and number of aliquots.  These statistics were 

included in Individual Storm Reports (ISRs) for both commercial and high density residential 

monitoring sites. 
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Study Area Stormwater Management Activities 

During water year 2015, stormwater management activities are related to the level of 

development within the monitoring sites’ respective drainage areas.  Routine activities typically 

include annual stormwater facility inspections and maintenance, street sweeping and repair of 

pavement surfaces, catch basin cleaning, roadside mowing, and source control activities. 

During calendar year 2015 almost all public and private stormwater facilities were inspected and 

maintained but there were no major stormwater capital improvement projects in either of the 

monitored drainage areas.  Inspections and maintenance of both private and public stormwater 

facilities within the drainage areas of each of the two stormwater characterization sites is 

summarized in Appendix 5.  County stormwater facilities were inspected and maintained 

according to County standards. 

During calendar year 2015, there were four and seven stormwater facility inspections within the 

commercial and high density residential monitoring sites drainages, respectively.  Within the 

commercial site drainage, there are four private stormwater facilities:  one bioswale, one facility 

containing two wet ponds, one in-line storage / biofiltration system, and one cartridge filter catch 

basin / underground detention facility.  All four of these facilities were inspected during calendar 

year 2015.  Within the high density residential drainage, there are seven public stormwater 

facilities owned by Clark County: three stand-alone biofiltration swales, three combination 

biofiltration swale / detention ponds, and one double detention pond facility.  All high density 

residential drainage area stormwater facilities were inspected during calendar year 2015. 

During calendar year 2015, stormwater related routine maintenance was performed along streets 

and on stormwater features within the drainages of both the COM and HDR monitoring sites.  

This maintenance consisted primarily of street sweeping, catch basin inspection and cleaning, as 

well as stormwater facility mowing and litter control. The level of maintenance was typical of 

that occurring for similar land cover areas within the county’s jurisdiction. Thus the monitoring 

results are assumed to also be representative for these land uses contributed pollutants.  

Watershed-based source control activities typically include site visits and follow-up actions for 

potential sources of stormwater pollution.  During water year 2015, since the HDR drainage 

contains no businesses there were no site visits. However, in the COM drainage, sixteen 

businesses were visited and inspected. No poor business practices were found to be substantially 

impacting stormwater quality but two were notified they had failing trash dumpsters. Also during 

water year 2015, no water quality complaints were received from within the two monitoring 

sites’ catchment areas. 
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Commercial and High Density Residential Sites Stormwater 
Trend Analyses 
 

For several years, Clark County has invested significant resources in stormwater characterization 

monitoring of two drainages dominated by either commercial (COM) or high density residential 

(HDR) land uses and to evaluate both the status and changes over time in the quality of 

stormwater runoff from these drainages. The permit’s section S8.B referenced Appendix 9 

requires that after several years of data gathering, the annual monitoring report shall include 

trend analyses. However, no further specific guidance is provided regarding which parameters to 

analyze or which statistical methods to utilize for the trend analyses. 

Since most of this project’s monitored parameters were dominated by non-detect results, the 

analyses presented here focuses on those “constituents in stormwater of major concern” as 

identified by Minton (Minton, G, 2002, p.28) that also had mostly detected results. Additionally, 

the National Stormwater Quality Database (NSQD) report (Pitt et al., 2004) notes that the 

number of samples needed to provide statistically relevant conclusions is dependent on a study’s 

objectives (such as characterizing conditions, comparisons, trends, etc.), data variation, and 

allowable errors (confidence and power). The NSQD report authors state that with a reasonable 

confidence of 95% (acceptable type 1 or false positive error rate of 5%), power of 80% 

(probability of correctly rejecting the null hypothesis when it is false), and commonly accepted 

allowable error of 25%, the number of samples needed to characterize conditions would likely 

range from 25 to 50. Additionally, a minimum of five years of data is often recommended for 

trend analyses (NYC Department of Environmental Protection, 2001, p. 479 and Jakowyna and 

Donohue, 2008, web page document download). Given, that approximately 11 composite or grab 

samples are collected per year, it would take at least five years of monitoring to reach both of 

these targets in order to  more reliably evaluate stormwater quality and potential trends. 

Therefore, these initial trend analyses of Clark County’s stormwater characterization monitoring 

results will focus on the first five water years of stormwater constituents typically of major 

concern with further analyses likely performed in the future as sample sizes increase. 

Methods 

Trend analyses was performed following a consistent sequential process on several stormwater 

characterization parameters common to both the commercial and high density residential 

monitoring sites. The first step involved compiling and manipulating finalized commercial and 

high density residential sites’ water quality data in preparation for statistical analyses. Initially, 

all commercial and high density residential monitoring data was queried from the County’s water 

quality data base (WQDB, utilizing a Microsoft Access front end). The data was then iteratively 

filtered, sorted, and reconfigured using Microsoft Excel spreadsheets to reduce results to non-QC 

routine results for further analyses. The reconfigured data was then imported into WQSTAT 

PLUS software (Sanitas Technologies, 1998) for specialized statistical analyses. 

The next step involved summarizing background information and calculating descriptive 

statistics for each of the analyzed parameters. The thirteen analyzed water quality parameters 

included fecal coliform bacteria, total suspended solids, turbidity, and both the dissolved and 

total fractions of monitored metals (i.e. cadmium, copper, lead, mercury, and zinc). With the 

exception of grab-sampled fecal coliform, all of the water quality parameter results are based on 
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event mean concentrations from flow-weighted composite samples. Most of the monitored data 

spanned from the beginning of monitoring in water year 2010 through water year 2015. Mercury 

monitoring spanned less than four water years at each site because of either discontinuation due 

to two years of below reporting limit results (commercial site) or new site monitoring based on 

updated permit requirements (high density residential site). 

The next step in the process was the parameter-by-parameter evaluation of statistical 

assumptions for their potential relative impact on trend analyses and the preferred subsequent 

statistical analyses utilized. This step included evaluation and tests of data for normality, 

characteristics and shapes of their histograms, tests of serial correlation, differences across both 

annual and seasonal box and whisker plots (and their inter quartile ranges), and tests of 

seasonality. 

Helsel and Hirsch (Statistical Methods in Water Resources, 1992, pp. 8-9) note “Summary tables 

which include the median and other percentiles have far greater applicability to skewed data. 

Skewed data also call into question the applicability of hypothesis tests which are based on 

assumptions that the data have a normal distribution. These tests, called parametric tests, may be 

of questionable value when applied to water resources data, as the data are often neither normal 

nor even symmetric. The interquartile range (IQR or range of central 50 percent of the data) is 

the most commonly-used resistant (to impacts of outliers) measure of spread.” Therefore, based 

on the characteristics of the COM and HDR sites’ data frequency distributions and trend 

assumption evaluations, subsequent analyses primarily utilized medians, IQRs, and 

nonparametric statistical tests.  

Given the somewhat random timing of both the composite and grab sampled Clark County 

storms and the limited sample size over five years, at this point in the monitoring there are few 

options to address potential serial correlation in the statistical analyses of the COM and HDR 

data. If the data series are not independent (that is, exhibits auto-correlation) the risk of falsely 

detecting a trend is increased (Jakowyna and Donohue, 2008). In the future, once the data set 

becomes larger, it might be possible to subsample from the existing data to reduce possible 

redundancy in the information (Helsel and Hirsch, 1992, p. 252). 

Helsel and Hirsch (Helsel and Hirsch, 1992, p.329) summarized the potential impact of 

confounding variables on water quality trends. “Variables other than time (T) trend often have 

considerable influence on the random response variable of interest (Y). These ‘exogenous’ 

variables are usually natural, random phenomena such as rainfall, temperature or streamflow. By 

removing the variation in Y caused by these variables, the background variability or ‘noise’ is 

reduced so that any trend ‘signal’ present can be seen. The ability (power) of a trend test to 

discern changes in Y with T is then increased. The removal process involves modeling, and thus 

explaining, the effect of exogenous variables with regression or LOWESS (Locally Weighted 

Scatterplot Smoothing).” They also discuss dealing with seasonality in water quality data (Helsel 

and Hirsch, 1992, pp.337-338). “There are many instances where changes between different 

seasons of the year are a major source of variation in the Y variable. As with other exogenous 

effects, seasonal variation must be compensated for or ‘removed’ in order to better discern the 

trend in Y over time. Seasonality often remains even after discharge affects have been removed.” 

One of their suggested approaches for dealing with seasonality that mixes nonparametric and 

parametric techniques includes the nonparametric Seasonal Kendall trend test on residuals from 

regression (parametric) of Y on X. This mixed approach for addressing seasonality was used in 

this initial round of trend tests by Clark County. 
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To help address the potential confounding impact of flow on the commercial and high density 

residential sites’ water quality parameters, a derived parameter called “Average Sampled Flow” 

was calculated for all composite sampled events at both stations. This derived parameter was 

used for subsequent flow-adjusted concentrations’ summary statistics and trend analyses to help 

address possible confounding impacts of flow. The average sampled flow is based on individual 

composite sampled flows calculated by dividing each COM’s and HDR’s respective sampled 

storm volume by their sampled duration period. 

The next step focused on nonparametric trend analyses tests and slope estimates for each of the 

monitored parameters. Nonparametric (distribution free) trend analyses were chosen as the 

preferred analyses approach since all of the analyzed parameters were not normally distributed 

and only a minority of them might achieve normality through log transformations. Helsel and 

Hirsch note “When one is forced, by the sheer number of analyses that must be performed (say a 

many-station, many-variable trend study) to work without detailed case-by-case checking of 

assumptions, then nonparametric procedures are ideal. They are always nearly as powerful as 

regression, and the failure to edit out or correctly transform a small percentage of outlying data 

will not have a substantial effect on the results (Helsel and Hirsch, 1992, p.329).” Based partly 

on the results of the seasonality tests, either the Mann-Kendall or Seasonal Kendall trend tests 

were utilized along with their respective trend slope estimates. 

Finally, evaluations were made of each parameter’s median values for their status relative to 

other regional and national medians as well as summaries of both the statistical and practical 

significance of monitored results’ trends in terms of relative time periods. This step involved 

contextual evaluations of the following information: the latest applicable estimated trend values, 

annual changes based on estimated trend slopes, monitoring period means and medians, 

comparisons with recent land use specific water quality medians both regionally (Washington 

Department of Ecology, 2015) and nationally (Pitt, R. et.al., 2008), subtractive differences 

between the national medians and the latest estimated trend values, and estimates of time for 

extending the trends either forward or backward to reach the national medians. In summary, the 

practical significance of potential trends is presented relative to improving or degrading water 

quality over a ten-year time period. 

Results and Discussion 

Table 7 and Table 8 summarize background and descriptive statistics for the COM and HDR 

stormwater characterization monitoring sites’ focusing on analyzed constituents of major 

concern primarily for the period from March 2010 through May 2015. Dissolved and total 

mercury’s monitoring periods covered March 2010 through January 2013 for the commercial site 

and February 2012 through May 2015 for the high density residential site. With the exception of 

mercury, the vast majority of results for all these water quality parameters were detected values. 

All of the COM site composite sampling water quality parameters’ sample sizes were 59 except 

for mercury’s 34 and the 47 grab sampled fecal coliform monitoring results. Similarly, all of the 

HDR site composite sampling water quality parameters’ sample sizes were 57 except for 25 

dissolved and 24 total mercury results and 42 grab sampled fecal coliform monitoring results. 

WQStatPlus calculated individual parameters’ means for non-flow adjusted and flow adjusted 

values are intentionally equivalent. Five year median values of parameters were only calculated 

for non-flow adjusted values since flow-adjusted medians are not readily computed by 

WQStatPlus and comparable regional and national flow adjusted means and medians were not 
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available for comparison. The COM site’s non-flow adjusted five-year medians tended to be 

higher than those of HDR (though not tested for statistically significant differences) for dissolved 

cadmium, total cadmium, total copper, dissolved lead, total lead, total suspended solids, and 

turbidity while the remaining parameters’ medians tended to be lower. 

The parameter-by-parameter (for both flow adjusted and non-flow adjusted values) evaluations 

of statistical trend analyses assumptions for the COM and HDR sites are summarized in Table 9 

and Table 10. Statistical tests of each of the parameter’s distributions for normality and 

evaluations of the histograms showed none of their distributions were normally distributed. 

Potentially, a minority of the parameters could be normalized through natural log 

transformations but this would not be required for subsequent non-parametric statistical analyses 

so was not further considered. Many of monitored parameters’ chronologically ordered results 

exhibited statistically significant serial correlation indicating potential redundancy in the 

information they depict. As mentioned in the trend analyses methods section, given the limited 

sample sizes this serial correlation may increase the risk of falsely identifying significant trends 

but are deemed acceptable at this point in the monitoring. Formal seasonality statistical tests 

(defined using a wet season of October through April versus a dry season of May through 

September) indicate that significant seasonality exists in the data for many of the monitored 

parameters. This is especially true for the HDR site (see color shading in the summary tables). 

The potential impact of seasonality on trends is addressed by the type of subsequent trend tests 

utilized. 
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Table 7  Commercial site trend analysis:  monitored parameters background and descriptive statistics 

Parameter

Flow 

Adjusted Units Data Range

Number of 

Nondetects

Percent 

Nondetects

Ecology 

MRL

Sample 

Size Maximum Minimum

5-year 

Means Std. Dev.

5-year 

Medians

Average Sampled Flow No gal/sec 3/29/10-5/12/15 0 0% na 59 11.41 0.28 2.22 2.09 1.68

Fecal Coliform No MPN 3/29/10-6/1/15 0 0% 2 47 3500 14 696.2 781 300

Dissolved Cadmium No ug/L 3/29/10-5/12/15 0 0% 0.1 59 0.142 0.01 0.03 0.02 0.024

Dissolved Cadmium Yes ug/L 3/29/10-5/12/15 0 0% 0.1 59 0.136 0.01 0.03 0.02

Total Cadmium No ug/L 3/29/10-5/12/15 0 0% 0.2 59 0.976 0.07 0.25 0.19 0.208

Total Cadmium Yes ug/L 3/29/10-5/12/15 0 0% 0.2 59 0.985 0.07 0.25 0.19

Dissolved Copper No ug/L 3/29/10-5/12/15 2 3% 0.1 59 22.2 1.48 4.9 3.15 4.19

Dissolved Copper Yes ug/L 3/29/10-5/12/15 2 3% 0.1 59 20.02 1.9 4.9 3.02

Total Copper No ug/L 3/29/10-5/12/15 0 0% 0.5 59 70.2 7.03 22.4 12.6 19.4

Total Copper Yes ug/L 3/29/10-5/12/15 0 0% 0.5 59 69.8 7.04 22.4 12.6

Dissolved Lead No ug/L 3/29/10-5/12/15 0 0% 0.1 59 0.744 0.03 0.13 0.14 0.075

Dissolved Lead Yes ug/L 3/29/10-5/12/15 0 0% 0.1 59 0.672 0.03 0.13 0.13

Total Lead No ug/L 3/29/10-5/12/15 0 0% 0.1 59 101 4.6 19.8 17.9 13.8

Total Lead Yes ug/L 3/29/10-5/12/15 0 0% 0.1 59 101 4.6 19.8 17.9

Dissolved Mercury No ug/L 3/29/10-1/23/13 30 88% 0.1 34 0.04 0.01 0.012 0.006 0.01

Dissolved Mercury Yes ug/L 3/29/10-1/23/13 30 88% 0.1 34 0.04 0.01 0.012 0.006

Total Mercury No ug/L 3/29/10-1/23/13 23 68% 0.1 34 0.08 0.01 0.019 0.017 0.01

Total Mercury Yes ug/L 3/29/10-1/23/13 23 68% 0.1 34 0.09 0.008 0.019 0.018

Total Suspended Solids No mg/L 3/29/10-5/12/15 0 0% 1 59 582 31.5 154 128.2 111

Total Suspended Solids Yes mg/L 3/29/10-5/12/15 0 0% 1 59 582 31.9 154 122.2

Turbidity No NTU 3/29/10-5/12/15 0 0% 0.2 59 189 16.2 53 37.9 37.5

Turbidity Yes NTU 3/29/10-5/12/15 0 0% 0.2 59 189 17 53 37.9

Dissolved Zinc No ug/L 3/29/10-5/12/15 0 0% 1 59 106 13.8 26.3 13.6 23

Dissolved Zinc Yes ug/L 3/29/10-5/12/15 0 0% 1 59 100.5 13.5 26.3 13.2

Total Zinc No ug/L 3/29/10-5/12/15 0 0% 5 59 421 39.6 127.8 79.9 103

Total Zinc Yes ug/L 3/29/10-5/12/15 0 0% 5 59 412 40 127.8 80.2

Commercial Site WY2010-15 Stormwater Characterization Descriptive Statistics

Monitored Parameters Background

Descriptive

Statistics
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Table 8  High density residential site trend analysis:  monitored parameters background and descriptive statistics 

Parameter

Flow 

Adjusted Units Data Range

Number of 

Nondetects

Percent 

Nondetects

Ecology 

MRL

Sample 

Size Maximum Minimum

5-year 

Means Std. Dev.

5-year 

Medians

Average Sampled Flow No gal/sec 3/28/10-5/12/15 0 0% na 57 23.6 0.27 6.19 5.62 4.28

Fecal Coliform No MPN 3/28/10-5/12/15 0 0% 2 42 35000 17 3199 6520 1260

Dissolved Cadmium No ug/L 3/28/10-5/12/15 2 4% 0.1 57 0.106 0.003 0.023 0.016 0.02

Dissolved Cadmium Yes ug/L 3/28/10-5/12/15 2 4% 0.1 57 0.056 0.004 0.023 0.012

Total Cadmium No ug/L 3/28/10-5/12/15 0 0% 0.2 57 0.614 0.017 0.071 0.087 0.05

Total Cadmium Yes ug/L 3/28/10-5/12/15 0 0% 0.2 57 0.596 0.017 0.071 0.085

Dissolved Copper No ug/L 3/28/10-5/12/15 2 4% 0.1 57 15.7 1.67 4.84 2.45 4.37

Dissolved Copper Yes ug/L 3/28/10-5/12/15 2 4% 0.1 57 13.2 1.54 4.84 2.28

Total Copper No ug/L 3/28/10-5/12/15 0 0% 0.5 57 88.9 1.89 11.9 12.9 8.63

Total Copper Yes ug/L 3/28/10-5/12/15 0 0% 0.5 57 93.8 1.83 11.9 13.4

Dissolved Lead No ug/L 3/28/10-5/12/15 0 0% 0.1 57 1.92 0.02 0.14 0.32 0.06

Dissolved Lead Yes ug/L 3/28/10-5/12/15 0 0% 0.1 57 1.65 0.03 0.14 0.24

Total Lead No ug/L 3/28/10-5/12/15 0 0% 0.1 57 34.1 0.15 2.85 4.98 1.62

Total Lead Yes ug/L 3/28/10-5/12/15 0 0% 0.1 57 39.7 0.08 2.85 5.61

Dissolved Mercury No ug/L 2/21/12-5/12/15 25 100% 0.1 25 0.01 0.01 0.01 0 0.01

Dissolved Mercury Yes ug/L 2/21/12-5/12/15 25 100% 0.1 25 0.01 0.01 0.01 na

Total Mercury No ug/L 2/21/12-5/12/15 24 96% 0.1 25 0.02 0.01 0.01 0.002 0.01

Total Mercury Yes ug/L 2/21/12-5/12/15 24 96% 0.1 25 0.02 0.01 0.01 0.002

Total Suspended Solids No mg/L 3/28/10-5/12/15 0 0% 1 57 509 5.5 50.23 81.34 27.3

Total Suspended Solids Yes mg/L 3/28/10-5/12/15 0 0% 1 57 691 5.7 50.23 98.86

Turbidity No NTU 3/28/10-5/12/15 0 0% 0.2 57 114 4.7 15 15.4 11.1

Turbidity Yes NTU 3/28/10-5/12/15 0 0% 0.2 57 126.5 4.7 15 16.8

Dissolved Zinc No ug/L 3/28/10-5/12/15 0 0% 1 57 1260 36.9 226 228 158

Dissolved Zinc Yes ug/L 3/28/10-5/12/15 0 0% 1 57 1276 37.4 226 225.7

Total Zinc No ug/L 3/28/10-5/12/15 0 0% 5 57 1570 46.8 331.2 279.5 242

Total Zinc Yes ug/L 3/28/10-5/12/15 0 0% 5 57 1503 45.1 331.2 292.3

Statistics

Descriptive

Monitored Parameters Background

High Density Residential Site WY2010-15 Stormwater Characterization Descriptive Statistics
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Table 9  Commercial site trend analysis:  trend assumption evaluation 

Serial Correlation Test Seasonality Test

Skewness Kurtosis Rank Von Neumann Annual Seasonal Kruskal-Wallis Test (α of .05)

Parameter

Flow 

Adjusted Units Francia Wilk (+=right, -=left)

(-=flatter peak & short tails, <abs. 

1=normal, +=more peaked & heavy 

tails) (Smallest α if found significant) IQR's Rel. Size, Similarity, Overlap IQR Overlap

(Ho:same seasonal medians          May-

Sep vs. Oct-Apr)

Average Sampled Flow No gal/sec False (ln) na 2.2 0.47 Yes (0.025) 2013 IQR widest & highest  but all yrs still overlap Yes No Seasonality

Fecal Coliform No MPN na False (none) 1.39 2.07 No (even at α of 0.05) 2015 IQR widest & highest  but all yrs still overlap Yes No Seasonality

Dissolved Cadmium No ug/L False (none) na 3.53 17.84 No (even at α of 0.05) Most Yrs Similar / Overlap Yes No Seasonality

Dissolved Cadmium Yes ug/L False (none) na 3.43 17.3 No (even at α of 0.05) Most Yrs Similar / Overlap Yes No Seasonality

Total Cadmium No ug/L False (none) na 2.01 4.27 No (even at α of 0.05) Most Yrs Similar / Overlap Yes No Seasonality

Total Cadmium Yes ug/L False (none) na 2.03 4.37 No (even at α of 0.05) Most Yrs Similar / Overlap Yes No Seasonality

Dissolved Copper No ug/L False (none) na 3.2 15.6 Yes (0.005) Most Yrs Similar / Overlap No Yes - Significant Seasonality

Dissolved Copper Yes ug/L False (none) na 3.04 12.3 Yes (0.005) Most Yrs Similar / Overlap No Yes - Significant Seasonality

Total Copper No ug/L False (none) na 1.99 4.78 No (even at α of 0.05) Most Yrs Similar / Overlap Yes No Seasonality

Total Copper Yes ug/L False (none) na 2 4.3 No (even at α of 0.05) Most Yrs Similar / Overlap Yes No Seasonality

Dissolved Lead No ug/L False (none) na 2.59 7.94 Yes (0.005) Early IQR's width larger & higher than latter IQR's Yes No Seasonality

Dissolved Lead Yes ug/L False (none) na 2.45 7.2 Yes (0.005) Early IQR's width larger & higher than latter IQR's Yes Yes - Significant Seasonality

Total Lead No ug/L False (ln) na 2.54 8.46 No (even at α of 0.05) Most Yrs Similar / Overlap Yes No Seasonality

Total Lead Yes ug/L False (ln) na 2.55 8.5 No (even at α of 0.05) Most Yrs Similar / Overlap Yes No Seasonality

Dissolved Mercury No ug/L na False (none) 3.3 12.25 Yes (0.005) Very limited range in IQRs due to most ND values No No Seasonality

Dissolved Mercury Yes ug/L na False (none) 3.2 11.47 No (even at α of 0.05) Most Yrs Similar / Overlap Yes No Seasonality

Total Mercury No ug/L na False (none) 2.41 6.46 Yes (0.005) Early IQR's width larger & higher than latter IQR's Yes No Seasonality

Total Mercury Yes ug/L na False (none) 2.88 10.31 Yes (0.025) Early IQR's width larger & higher than latter IQR's Yes No Seasonality

Total Suspended Solids No mg/L False (ln) na 1.93 3.74 No (even at α of 0.05) Most Yrs Similar / Overlap Yes No Seasonality

Total Suspended Solids Yes mg/L False (ln) na 1.83 3.41 No (even at α of 0.05) Most Yrs Similar / Overlap Yes No Seasonality

Turbidity No NTU False (ln) na 1.7 3.04 No (even at α of 0.05) Most Yrs Similar / Overlap Yes No Seasonality

Turbidity Yes NTU False (ln) na 1.76 3.45 No (even at α of 0.05) Most Yrs Similar / Overlap Yes No Seasonality

Dissolved Zinc No ug/L False (none) na 3.72 19.9 Yes (0.025) Most Yrs Similar / Overlap Yes Yes - Significant Seasonality

Dissolved Zinc Yes ug/L False (none) na 3.57 17.54 Yes (0.025) Most Yrs Similar / Overlap Yes Yes - Significant Seasonality

Total Zinc No ug/L False (ln) na 1.85 3.69 No (even at α of 0.05) Most Yrs Similar / Overlap Yes No Seasonality

Total Zinc Yes ug/L False (ln) na 1.88 3.9 No (even at α of 0.05) Most Yrs Similar / Overlap Yes No Seasonality

Commercial Site WY2010-15 Stormwater Characterization Trend Assumptions Evaluation

Histogram of Frequency Distribution Box & Whisker PlotsShapiro Tests for Normality

(possible transformation for normality)
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Table 10  High density residential site trend analysis:  trend assumption evaluation 

Serial Correlation Test Seasonality Test

Skewness Kurtosis Rank Von Neumann Annual Seasonal Kruskal-Wallis Test (α of .05)

Parameter

Flow 

Adjusted Units Francia Wilk (+=right, -=left)

(-=flatter peak & short tails, <abs. 

1=normal, +=more peaked & heavy 

tails) (Smallest α if found significant) IQR's Rel. Size, Similarity, Overlap IQR Overlap

(Ho:same seasonal medians          May-

Sep vs. Oct-Apr)

Average Sampled Flow No gal/sec False (ln) na 1.59 2.44 Yes (0.005) 2013-15 IQRs wider & higher but most yrs overlap Yes No Seasonality

Fecal Coliform No MPN False (ln) na 3.39 14.05 Yes (0.005) 2014-15 IQRs wider & higher but most yrs overlap Little No Seasonality

Dissolved Cadmium No ug/L False (none) na 3 14.17 Yes (0.005) Most Yrs Similar / Overlap Yes No Seasonality

Dissolved Cadmium Yes ug/L False (cube root) na 1.17 1.34 No (even at α of 0.05) 2010 IQR wider but most years IQR's overlap Yes No Seasonality

Total Cadmium No ug/L False (none) na 4.61 28.03 Yes (0.01) Most Yrs Similar / Overlap No Yes - Significant Seasonality

Total Cadmium Yes ug/L False (none) na 4.47 26.59 Yes (0.01) Most Yrs Similar / Overlap No Yes - Significant Seasonality

Dissolved Copper No ug/L False (ln) na 1.87 6.08 Yes (0.005) Most Yrs Similar / Overlap Yes Yes - Significant Seasonality

Dissolved Copper Yes ug/L False (ln) na 1.4 3.16 Yes (0.005) Most Yrs Similar / Overlap Yes Yes - Significant Seasonality

Total Copper No ug/L False (none) na 4.24 23.29 Yes (0.005) Most Yrs Similar / Overlap No Yes - Significant Seasonality

Total Copper Yes ug/L False (none) na 4.48 25.77 Yes (0.005) Most Yrs Similar / Overlap No Yes - Significant Seasonality

Dissolved Lead No ug/L False (none) na 4.77 24.4 Yes (0.05) Most Yrs Similar / Overlap Yes No Seasonality

Dissolved Lead Yes ug/L False (none) na 4.97 28.87 No (even at α of 0.05) Most Yrs Similar / Overlap Yes No Seasonality

Total Lead No ug/L False (none) na 4.77 28.4 Yes (0.05) Most Yrs Similar / Overlap Little Yes - Significant Seasonality

Total Lead Yes ug/L False (none) na 5.3 34.24 Yes (0.025) Most Yrs Similar / Overlap Little Yes - Significant Seasonality

Dissolved Mercury No ug/L na na -1 na Yes (0.005) na na na

Dissolved Mercury Yes ug/L na False (none) -0.1 0.26 No (even at α of 0.05) Most Yrs Similar / Overlap Yes No Seasonality

Total Mercury No ug/L na False (none) 4.69 25 Yes (0.005) 2013 IQR wider & higher but most yrs overlap No Yes - Significant Seasonality

Total Mercury Yes ug/L na False (none) 4.68 24.96 No (even at α of 0.05) 2013 IQR wider & higher but most yrs overlap No No Seasonality

Total Suspended Solids No mg/L False (none) na 3.93 19.11 No (even at α of 0.05) 2013 IQR wider & higher but most yrs overlap Yes Yes - Significant Seasonality

Total Suspended Solids Yes mg/L False (none) na 5.15 32.47 No (even at α of 0.05) 2013 IQR wider & higher but most yrs overlap No Yes - Significant Seasonality

Turbidity No NTU False (none) na 4.89 31.06 No (even at α of 0.05) Most Yrs Similar / Overlap Little Yes - Significant Seasonality

Turbidity Yes NTU False (none) na 5.33 35.33 No (even at α of 0.05) Most Yrs Similar / Overlap No Yes - Significant Seasonality

Dissolved Zinc No ug/L False (none) na 2.91 10.03 No (even at α of 0.05) 2013 IQR wider & higher but most yrs overlap Yes No Seasonality

Dissolved Zinc Yes ug/L False (none) na 2.87 9.89 No (even at α of 0.05) 2013 IQR wider & higher but most yrs overlap Yes No Seasonality

Total Zinc No ug/L False (ln) na 2.24 6.76 No (even at α of 0.05) 2013 IQR wider & mostly higher but other yrs overlap Yes Yes - Significant Seasonality

Total Zinc Yes ug/L False (ln) na 2.46 7.37 No (even at α of 0.05) 2013 IQR wider & mostly higher but other yrs overlap Yes Yes - Significant Seasonality

High Density Residential Site WY2010-15 Stormwater Characterization Trend Assumptions Evaluation

Shapiro Tests for Normality Histogram of Frequency Distribution

(possible transformation for normality)

Box & Whisker Plots
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Table 11 and Table 12 summarize the results of nonparametric trend tests on the flow adjusted 

and non-flow adjusted stormwater characterization data for the COM and HDR sites. The Mann-

Kendall trend test and Sen’s slope estimators were utilized for those parameters that showed no 

significant seasonality (blue shaded cells in the slope column of these tables). The majority of the 

COM site’s non-seasonality parameters tested as having statistically significant Mann-Kendall 

trends at a minimum significance level (α) of 0.2 (light gray to dark gray shaded cells in the trend 

significance column). About half of the HDR site’s non-seasonality parameters also tested as 

having statistically significant Mann-Kendall trends at a minimum significance level (α) of 0.05 

(medium gray to dark gray shaded cells in the trend significance column). The Seasonal Kendall 

trend test and slope estimators were utilized for those parameters that showed significant 

seasonality (light green shaded cells in the slope column of these tables). The only COM site 

parameter that exhibited seasonality that also had a statistically significant Seasonal Kendall 

trend was that of flow adjusted dissolved lead (significant at the 95% confidence level). Of the 

HDR site parameters exhibiting seasonality, both the non-flow adjusted and flow adjusted values 

for total cadmium and total copper had statistically significant Seasonal Kendall trends at a 

minimum of 80% confidence level. 

Table 13 and Table 14 summarize evaluations of the status of the COM and HDR sites’ typically 

important stormwater quality constituents’ five-year median values (non-flow adjusted) and their 

nonparametric trend tests. The water quality results are presented in the context of both regional 

and national stormwater median values (where applicable) for comparable land uses and relative 

trend changes over time. None of the median comparisons were tested for statistical significance 

nor did they include flow adjusted results’ medians. Of the twelve COM site’s parameter 

medians compared to regional Western Washington medians (not applicable for dissolved 

mercury and flow adjusted results), seven medians were less, one was about equal, and three 

were higher. Of the eleven COM site’s parameter medians compared to NSQD medians (not 

applicable for mercury or turbidity), nine were less and two were greater. COM’s five-year 

median for total suspended solids was the highest (approximately 2.5 times higher) parameter 

median compared to the regional and national medians. Of the eleven HDR’s site’s parameter 

medians compared to regional Western Washington medians (not applicable for dissolved or 

total mercury and flow adjusted results), six medians were less and five were higher. Of the ten 

HDR site’s parameter medians compared to NSQD medians (not applicable for dissolved 

cadmium, dissolved mercury, or turbidity), eight were less and two were greater. 
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Table 11  Commercial site trend analysis:  statistical tests of trends 

Parameter

Flow 

Adjusted Units Trend Significance at α

Slope 

(units/yr)

Estimated 5-

yr Change

% Change of 5-yr Mean for 

M.K. Trends (bold: Sign. & 

>25%)

Est. Latest 

M.K. Trend 

Value Trend eval.: Highest Sign. Confid. Level

Slope 

(units/yr)

Estimated 5-

yr Change

% Change of 5-yr Mean for 

S.K. Trends (bold: Sign. &  

>25%)

Est. Latest 

S.K. Trend 

Value

Average Sampled Flow No gal/sec Not significant at α of 0.2 -0.04 -0.2 -9% 2.25 Significant trend at 80% CL -0.15 -0.75 -34% 2

Fecal Coliform No MPN Not significant at α of  0.2 17 85 12% 750 No significant trend even at 80% CL -5.3 -26.5 -4% 700

Dissolved Cadmium No ug/L Significant at α of 0.01 -0.003 -0.015 -50% 0.025 Significant trend at 95% CL -0.002 -0.01 -33% 0.025

Dissolved Cadmium Yes ug/L Significant at α of 0.01 -0.003 -0.015 -50% 0.025 Significant trend at 95% CL -0.003 -0.015 -50% 0.025

Total Cadmium No ug/L Significant at α of 0.01 -0.03 -0.15 -60% 0.18 Significant trend at 95% CL -0.02 -0.1 -40% 0.19

Total Cadmium Yes ug/L Significant at α of 0.01 -0.03 -0.15 -60% 0.18 Significant trend at 95% CL -0.02 -0.1 -40% 0.19

Dissolved Copper No ug/L Not significant at α of  0.2 0.091 0.455 9% 5 No significant trend even at 80% CL 0.17 0.85 17% 5.5

Dissolved Copper Yes ug/L Not significant at α of  0.2 0.01 0.05 1% 5 No significant trend even at 80% CL 0.07 0.35 7% 5

Total Copper No ug/L Significant at α of 0.2 -0.93 -4.65 -21% 20 No significant trend even at 80% CL -0.37 -1.85 -8% 22

Total Copper Yes ug/L Significant at α of 0.2 -0.9 -4.5 -20% 20 No significant trend even at 80% CL -0.39 -1.95 -9% 22

Dissolved Lead No ug/L Significant at α of 0.01 -0.02 -0.1 -77% 0.1 Significant trend at 95% CL -0.02 -0.1 -77% 0.1

Dissolved Lead Yes ug/L Significant at α of 0.01 -0.02 -0.1 -77% 0.09 Significant trend at 95% CL -0.02 -0.1 -77% 0.09

Total Lead No ug/L Significant at α of 0.01 -2.72 -13.6 -69% 12 Significant trend at 95% CL -2.18 -10.9 -55% 12

Total Lead Yes ug/L Significant at α of 0.01 -2.72 -13.6 -69% 12 Significant trend at 95% CL -2.17 -10.85 -55% 13

Dissolved Mercury No ug/L Not significant at α of  0.2 0 0 0% 0.012 No significant trend even at 80% CL 0 0 0% 0.012

Dissolved Mercury Yes ug/L Not significant at α of  0.2 0 0 0% 0.012 No significant trend even at 80% CL 0 0 0% 0.012

Total Mercury No ug/L Significant at α of 0.05 0 0 0% 0.019 Significant trend at 90% CL 0 0 0% 0.019

Total Mercury Yes ug/L Significant at α of 0.01 -0.002 -0.01 -53% 0.016 Significant trend at 95% CL -0.001 -0.005 -26% 0.018

Total Suspended Solids No mg/L Significant at α of 0.05 -15 -75 -49% 120 Significant trend at 95% CL -13.4 -67 -44% 125

Total Suspended Solids Yes mg/L Significant at α of 0.05 -14 -70 -45% 120 Significant trend at 90% CL -11.1 -55.5 -36% 125

Turbidity No NTU Not significant at α of  0.2 -1.8 -9 -17% 49 No significant trend even at 80% CL 0.2 1 2% 53

Turbidity Yes NTU Not significant at α of  0.2 -2 -10 -19% 48 No significant trend even at 80% CL -0.3 -1.5 -3% 52

Dissolved Zinc No ug/L Significant at α of 0.2 -0.76 -3.8 -14% 25 No significant trend even at 80% CL -0.11 -0.55 -2% 26

Dissolved Zinc Yes ug/L Significant at α of 0.1 -0.92 -4.6 -17% 25 No significant trend even at 80% CL -0.42 -2.1 -8% 26

Total Zinc No ug/L Significant at α of 0.05 -8.14 -40.7 -32% 105 Significant trend at 80% CL -5.1 -25.5 -20% 120

Total Zinc Yes ug/L Significant at α of 0.05 -8.54 -42.7 -33% 105 Significant trend at 80% CL -5.9 -29.5 -23% 118

Commercial Site WY2010-15 Stormwater Characterization Trend Tests

Nonparametric Trend Tests (over time)

Mann-Kendall Trend Tests & Sen's Slope Estimators Seasonal Kendall Trend Tests and Slope Estimators
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Table 12  High density residential site trend analysis:  statistical tests of trends 

Parameter

Flow 

Adjusted Units Trend Significance at α

Slope 

(units/yr)

Estimated 5-

yr Change

% Change of 5-yr Mean for 

M.K. Trends (bold: Sign. & 

>25%)

Est. Latest 

M.K. Trend 

Value Trend eval.: Highest Signif. Confid. Level

Slope 

(units/yr)

Estimated 5-

yr Change

% Change of 5-yr Mean for 

S.K. Trends (bold: Sign. &  

>25%)

Est. Latest 

S.K. Trend 

Value

Average Sampled Flow No gal/sec Significant at α of 0.01 0.89 4.45 72% 8.5 Significant trend at 95% CL 0.81 4.05 65% 8

Fecal Coliform No MPN Significant at α of 0.01 421 2105 66% 4500 Significant trend at 95% CL 278 1390 43% 4000

Dissolved Cadmium No ug/L Significant at α of 0.01 -0.004 -0.02 -87% 0.015 Significant trend at 95% CL -0.004 -0.02 -87% 0.015

Dissolved Cadmium Yes ug/L Significant at α of 0.01 -0.003 -0.015 -65% 0.016 Significant trend at 95% CL -0.003 -0.015 -65% 0.015

Total Cadmium No ug/L Significant at α of 0.2 -0.004 -0.02 -28% 0.06 Significant trend at 80% CL -0.003 -0.015 -21% 0.06

Total Cadmium Yes ug/L Significant at α of 0.2 -0.003 -0.015 -21% 0.07 Significant trend at 80% CL -0.003 -0.015 -21% 0.07

Dissolved Copper No ug/L Not significant at α of 0.2 -0.02 -0.1 -2% 4.8 No significant trend even at 80% CL 0.01 0.05 1% 4.9

Dissolved Copper Yes ug/L Not significant at α of 0.2 0.01 0.05 1% 4.8 No significant trend even at 80% CL 0.05 0.25 5% 4.9

Total Copper No ug/L Significant at α of 0.1 0.59 2.95 25% 14 Significant trend at 95% CL 0.59 2.95 25% 14

Total Copper Yes ug/L Significant at α of 0.1 0.48 2.4 20% 14 Significant trend at 95% CL 0.52 2.6 22% 14

Dissolved Lead No ug/L Significant at α of 0.05 -0.007 -0.035 -25% 0.12 Significant trend at 95% CL -0.009 -0.045 -32% 0.12

Dissolved Lead Yes ug/L Not significant at α of 0.2 -0.003 -0.015 -11% 0.12 Significant trend at 90% CL -0.005 -0.025 -18% 0.12

Total Lead No ug/L Not significant at α of 0.2 0.015 0.075 3% 3 No significant trend even at 80% CL 0.062 0.31 11% 3

Total Lead Yes ug/L Not significant at α of 0.2 -0.039 -0.195 -7% 3 No significant trend even at 80% CL 0.01 0.05 2% 3

Dissolved Mercury No ug/L Not significant at α of 0.2 0 0 0% 0.01 No significant trend even at 80% CL 0 0 0% 0.01

Dissolved Mercury Yes ug/L Not significant at α of 0.2 0 0 0% 0.01 No significant trend even at 80% CL 0 0 0% 0.01

Total Mercury No ug/L Not significant at α of 0.2 0 0 0% 0.011 No significant trend even at 80% CL 0 0 0% 0.011

Total Mercury Yes ug/L Not significant at α of 0.2 0 0 0% 0.011 No significant trend even at 80% CL 0 0 0% 0.011

Total Suspended Solids No mg/L Not significant at α of 0.2 0.773 3.865 8% 52 No significant trend even at 80% CL 0.951 4.755 9% 52

Total Suspended Solids Yes mg/L Not significant at α of 0.2 -0.674 -3.37 -7% 45 No significant trend even at 80% CL -0.258 -1.29 -3% 50

Turbidity No NTU Not significant at α of 0.2 -0.028 -0.14 -1% 16 No significant trend even at 80% CL 0.3 1.5 10% 17

Turbidity Yes NTU Not significant at α of 0.2 -0.157 -0.785 -5% 15 No significant trend even at 80% CL 0.116 0.58 4% 15

Dissolved Zinc No ug/L Not significant at α of 0.2 -7.424 -37.12 -16% 225 No significant trend even at 80% CL -6.982 -34.91 -15% 200

Dissolved Zinc Yes ug/L Not significant at α of 0.2 -6.65 -33.25 -15% 200 No significant trend even at 80% CL -5.895 -29.475 -13% 225

Total Zinc No ug/L Not significant at α of 0.2 -1.085 -5.425 -2% 350 No significant trend even at 80% CL 0.391 1.955 1% 350

Total Zinc Yes ug/L Not significant at α of 0.2 -4.081 -20.405 -6% 325 No significant trend even at 80% CL -3.486 -17.43 -5% 325

High Density Residential Site WY2010-15 Stormwater Characterization Trend Tests

Nonparametric Trend Tests (over time)

Mann-Kendall Trend Tests & Sen's Slope Estimators Seasonal Kendall Trend Tests and Slope Estimators
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Table 13  Commercial site trend analysis:  trend evaluations 

Parameter

Flow 

Adjusted Units

Average Sampled Flow No gal/sec 2.25 -0.04 2.22 1.68 na na No Western WA or NSQD comparisons / Non-significant (80% CL) downward trend NA

Fecal Coliform No MPN 750 17 696.2 300 515 58% 4600 7% 3850 226 375.0 58% of Western WA & 7% of NSQD / Non-significant (80% CL) upward trend No

Dissolved Cadmium No ug/L 0.025 -0.003 0.03 0.024 0.05 48% 0.3 8% 0.275 -92 0.3 48% of W WA & 8% of NSQD / Significant (99% CL) downward trend of only -0.003 units/yr No

Dissolved Cadmium Yes ug/L 0.025 -0.003 0.03 0.3

Total Cadmium No ug/L 0.18 -0.03 0.25 0.208 0.17 122% 0.96 22% 0.78 -26 0.9 122% of W WA & 22% of NSQD / Significant (99% CL) downward trend of only -0.03 units/yr No

Total Cadmium Yes ug/L 0.18 -0.03 0.25 0.9

Dissolved Copper No ug/L 5.5 0.17 4.9 4.19 6.25 67% 7.57 55% 2.07 12 55.0 67% of Western WA & 55% of NSQD / Non-significant (80% CL) upward trend No

Dissolved Copper Yes ug/L 5 0.07 4.9 50.0

Total Copper No ug/L 20 -0.93 22.4 19.4 19.6 99% 17 114% -3 3 40.0 99% of W WA & 114% of NSQD / Significant (80% CL) downward trend of -0.93 units/yr Yes - improving

Total Copper Yes ug/L 20 -0.9 22.4 40.0

Dissolved Lead No ug/L 0.1 -0.02 0.13 0.075 0.32 23% 5 2% 4.9 -245 1.0 23% of W WA & 2% of NSQD / Significant (99% CL) downward trend of only -0.02 units/yr No

Dissolved Lead Yes ug/L 0.09 -0.02 0.13 0.9

Total Lead No ug/L 12 -2.72 19.8 13.8 14.4 96% 18 77% 6 -2 120.0 96% of W WA & 77% of NSQD / Significant (99% CL) downward trend of -2.72 units/yr Yes - improving

Total Lead Yes ug/L 12 -2.72 19.8 120.0

Dissolved Mercury No ug/L 0.012 0 0.012 0.01 na na 0.1 Comparisons nonapplicalbe / Non-significant (80% CL) up or down trend (zero slope) No

Dissolved Mercury Yes ug/L 0.012 0 0.012 0.1

Total Mercury No ug/L 0.019 0 0.019 0.01 0.012 83% 0.2 5% 0.181 na 0.2 83% of W WA & 5% of NSQD / Significant (95% CL) trend but slope of zero units/yr No

Total Mercury Yes ug/L 0.016 -0.002 0.019 0.2

Total Suspended Solids No mg/L 120 -15 154 111 41 271% 43 258% -77 5 120.0 271% of W WA & 258% of NSQD / Significant (95% CL) downward trend of -15 units/yr Yes - improving

Total Suspended Solids Yes mg/L 120 -14 154 120.0

Turbidity No NTU 49 -1.8 53 37.5 19 197% na 245.0 197% of Western WA & no NSQD comparison / Non-significant (80% CL) downward trend No

Turbidity Yes NTU 48 -2 53 240.0

Dissolved Zinc No ug/L 26 -0.11 26.3 23 37.4 61% 59 39% 33 -300 26.0 61% of Western WA & 39% of NSQD / Non-significant (80% CL) downward trend No

Dissolved Zinc Yes ug/L 26 -0.42 26.3 26.0

Total Zinc No ug/L 105 -8.14 127.8 103 102 101% 150 69% 45 -6 21.0 101% of W WA & 69% of NSQD / Significant (95% CL) downward trend of -8.14 units/yr Yes - improving

Total Zinc Yes ug/L 105 -8.54 127.8 21.0

Applicable

Estimated

Annual

Change

(Slope =

units/yr)

Difference
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Median

and

Lateset
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Value
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Applicable
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Trend

Value

Practically

Significant

Trend -
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Degrading

(Over + or -

10 yrs)

Years

Est.

County

Concs.
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Median
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Table 14  High density residential site trend analysis:  trend evaluations 

Parameter

Flow 

Adjusted Units

Average Sampled Flow No gal/sec 8.5 0.89 6.19 4.28 na na No Western WA or NSQD comparisons / Significant (99% CL) upward trend of 0.89 units/yr Yes -unknown

Fecal Coliform No MPN 4500 421 3199 1260 350 360% 7000 18% 2500 6 2250.0 360% of Western WA & 18% of NSQD / Significant (99% CL) upward trend of 421 units/yr Yes - degrading

Dissolved Cadmium No ug/L 0.015 -0.004 0.023 0.02 0.033 61% na 0.2 61% of Western WA & na NSQD / Significant (99% CL) downward trend of only -0.004 units/yr No

Dissolved Cadmium Yes ug/L 0.016 -0.003 0.023 0.2

Total Cadmium No ug/L 0.06 -0.003 0.071 0.05 0.09 56% 0.5 10% 0.44 -147 0.3 56% of Western WA & 10% of NSQD / Significant (80% CL) downward trend of only -0.003 units/yr No

Total Cadmium Yes ug/L 0.07 -0.003 0.071 0.4

Dissolved Copper No ug/L 4.9 0.01 4.84 4.37 3.05 143% 7 62% 2.1 210 49.0 143% of Western WA & 62% of NSQD / Non-significant (80% CL) upward trend No

Dissolved Copper Yes ug/L 4.9 0.05 4.84 49.0

Total Copper No ug/L 14 0.59 11.9 8.63 7.73 112% 12 72% -2 -3 28.0 112% of Western WA & 72% of NSQD / Significant (95% CL) upward trend of 0.59 units/yr Yes - degrading

Total Copper Yes ug/L 14 0.52 11.9 28.0

Dissolved Lead No ug/L 0.12 -0.007 0.14 0.06 0.17 35% 3 2% 2.88 -411 1.2 35% of Western WA & 2% of NSQD / Significant (95% CL) downward trend of only -0.007 units/yr No

Dissolved Lead Yes ug/L 0.12 -0.003 0.14 1.2

Total Lead No ug/L 3 0.062 2.85 1.62 4.05 40% 12 14% 9 145 30.0 40% of Western WA & 14% of NSQD / Non-significant (80% CL) upward trend No

Total Lead Yes ug/L 3 0.01 2.85 30.0

Dissolved Mercury No ug/L 0.01 0 0.01 0.01 na na 0.1 Comparisons nonapplicalbe / Non-significant (80% CL) up or down trend (zero slope) No

Dissolved Mercury Yes ug/L 0.01 0 0.01 0.1

Total Mercury No ug/L 0.011 0 0.01 0.01 na 0.2 5% 0.189 na 0.1 na for Western WA & 5% of NSQD / Non-significant (80% CL) up or down trend with zero slope No

Total Mercury Yes ug/L 0.011 0 0.01 0.1

Total Suspended Solids No mg/L 52 0.951 50.23 27.3 28 98% 49 56% -3 -3 52.0 98% of Western WA & 56% of NSQD / Non-significant (80% CL) upward trend No

Total Suspended Solids Yes mg/L 50 -0.258 50.23 50.0

Turbidity No NTU 17 0.3 15 11.1 15 74% na na na 85.0 74% of Western WA & na for NSQD / Non-significant (80% CL) upward trend No

Turbidity Yes NTU 15 0.116 15 75.0

Dissolved Zinc No ug/L 225 -7.424 226 158 15.1 1046% 31.5 502% -193.5 26 225.0 1046% of Western WA & 502% of NSQD / Non-significant (80% CL) downward trend No

Dissolved Zinc Yes ug/L 200 -6.65 226 200.0

Total Zinc No ug/L 350 0.391 331.2 242 41.2 587% 73 332% -277 -708 70.0 587% of Western WA & 332% of NSQD / Non-significant (80% CL) upward trend No

Total Zinc Yes ug/L 325 -3.486 331.2 65.0
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HDR’s five-year medians for both dissolved and total zinc were by far the highest parameter 

medians (respectively, at least five and three times as much) compared to the regional and 

national medians. These relatively high HDR zinc levels may be due to the drainage area having 

extensive galvanized metal surfaces, roofing material exposure, and the possible use of 

herbicides containing zinc to control moss. However, in the comparisons with the NSQD 

medians, most of the five-year medians for both the COM and HDR sites were lower than their 

respective NSQD medians with several substantially lower. In fact, five parameter medians for 

both the COM (fecal coliform, dissolved cadmium, total cadmium, dissolved lead, and total 

mercury) and HDR (fecal coliform, total cadmium, dissolved lead, total lead, and total mercury) 

were less than 20% of their respective NSQD medians. 

Since the vast majority of non-flow adjusted and flow adjusted trends had the same or similar 

values for both the significance of their trends as well as the direction and magnitudes of their 

trend slopes (Table 11 and Table 12), further analyses and evaluations only addressed non-flow 

adjusted trends. Additionally, only non-flow adjusted regional and national data medians are 

available for comparisons and context of the latest projected trend values. The only exceptions to 

this very close similarity pattern were relatively minor differences for COM’s dissolved zinc and 

dissolved copper as well as HDR’s dissolved and total lead, total suspended solids, turbidity, and 

dissolved and total zinc. However, almost all of these non-flow and flow adjusted trends had 

matching levels of non-significant trends (except HDR’s slightly differing levels of significant 

dissolved lead trends). This may be an area for future exploratory data analyses using LOWESS 

to model flow adjusted concentrations (rather than regression) prior to trend analyses. 

Table 13 and Table 14 also summarize the statistical significance and direction of possible trends 

for the typically important stormwater parameters monitored over five water years for the COM 

and HDR monitoring sites. For the majority of COM and HDR important parameters found to 

have statistically significant trends, those significant trends had negative slopes indicating 

potential improvement in water quality. Of the eight COM water quality parameters with 

statistically significant trends, seven had downward trends (all except total mercury whose 

significant trend is questionable given a slope close to zero and 96% level of non-detects). Of the 

five HDR water quality parameters with statistically significant trends, three were downward and 

two were upward (fecal coliform and total copper). Interestingly, the HDR site also had a 

significant upward trend in its average sampled flow which could potentially impact other trends. 

Given the limited sample size to date, this is another area for potential future exploratory 

analyses where the original event mean concentration values may need to be both flow adjusted 

and flow detrended prior to trend analyses. 

To help interpret the magnitude of slope trends, in the third from far right column of Table 13 

and Table 14 is the number of projected years (assuming constant slope) either into the future or 

back in time from the latest estimated trend value (based on a visual interpretation of trend 

graphs) until the trend approaches the NSQD median. There are four possible combinations of 

trend time projections depending on where the latest estimated trend value is relative to the 

respective parameter’s NSQD median value and the direction of the significant or nonsignificant 

trend slope. In those cases where the latest estimated parameter trend value is above the NSQD 

median and there is a negative trend slope (improving water quality, e.g. COM’s total copper 

and total suspended solids), the number of years is projected forward in time and is shown as a 

black positive number). Where the latest estimated trend value is already below the NSQD 

median and there is also a negative trend slope (improving water quality, e.g., COM’s total 

zinc) the number of years is shown as a black negative number (projected back in time toward 
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the NSQD median just for relative comparison purposes).  However, in those cases where the 

latest estimated parameter trend value is above the NSQD median and there is a positive trend 

slope (degrading water quality, e.g. HDR’s total zinc), the number of years is shown as a red 

negative number (projected back in time toward the NSQD median just for relative comparison 

purposes). Where the latest estimated trend value is already below the NSQD median and there 

is a positive trend slope (degrading water quality, e.g., HDR’s fecal coliform) the number of 

years is shown as red positive number (projected forward toward the NSQD median just for 

relative comparison purposes). 

Often, trends can be statistically significant (especially for large data sets) but not practically 

significant because the changes over time are not large enough to make much difference given 

realistic time scales and inherent measurement errors. For this Clark County data evaluation of 

trends, practically significant trends are interpreted as those trends having both statistical 

significance and meaningful slope magnitudes over ten years of projected values. Those 

evaluated parameters with statistically significant trends are noted in the second from far right 

columns of Table 13 and Table 14. Those parameters with meaningful slope magnitudes are 

interpreted as those whose projected trend values approach the NSQD medians (either forward or 

backward in time) within ten years (as shown by parameters with absolute values of less than ten 

in the fourth from right column of Table 13 and Table 14). 

Therefore, only four of COM’s eight and two of HDR’s five water quality parameters with 

statistically significant trends were also recognized as being practically significant. Practically 

significant trends are highlighted in dark green in the last column of Table 13 and Table 14. The 

practically significant COM trends and their projected time periods for approaching NSQD 

medians include: improving forward projected trends for total copper (3 years) and total 

suspended solids (5 years) and improving but backward projected trends for total copper (-2 

years) and total zinc (-6 years). The two practically significant HDR trends and their projected 

time periods for approaching NSQD medians include: a degrading forward projected trend for 

fecal coliform (6 years) and a degrading but backward projected trend for total copper (-3 years). 

The practically significant trends are depicted as trend graphs with applicable trend tests in 

Figure 8 through Figure 14 at the end of this trend analyses report section. 
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Trend Conclusions 

Several statistically significant but fewer practically significant water quality parameter trends 

were found in water years 2010 through 2015 stormwater monitoring results from Clark 

County’s commercial and high density residential stormwater characterization sites. Of the 

thirteen typically important stormwater parameters evaluated for trends, all four of the 

commercial site’s practically significant trend parameters were improving while both of the high 

density residential site’s practically significant trend parameters were degrading. Three of the 

commercial site’s improving parameters’ five-year medians (i.e., total fractions of copper, lead, 

and zinc) were already less than or similar to those of national medians for commercial land uses 

while its higher total suspended solids median is projected to approach national medians within 

five years. The high density residential sites’ fecal coliform and total copper parameters, both 

with practically significant degrading trends, have five-year medians at 18% and 72%, 

respectively, of their national residential medians and are projected to be several years away 

from reaching national medians. 

However, none of the water quality parameters with significant practical trends represent 

dramatic changes in water quality over the five-year monitoring period. Therefore, it appears that 

no stormwater management activities need to be substantially adjusted during the current 

implementation of the County’s stormwater management plan (SWMP) in response to these 

initial limited trend analyses results. This is especially true given the relatively small study area, 

study period, and sample sizes. 

Importantly, the implementation of the SWMP over time is anticipated to help mitigate any 

degrading trends as well as support improving trends in stormwater quality. Finally, continued 

monitoring will help improve the ability to detect true practical trends. 
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Figure 8 Commercial site WY2010-15 non-flow adjusted total copper data Mann-Kendall trend test 
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Figure 9 Commercial site WY2010-15 non-flow adjusted total lead data Mann-Kendall trend test 
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Figure 10 Commercial site WY2010-15 non-flow adjusted total suspended solids data Mann-Kendall trend test 
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Figure 11 Commercial site WY2010-15 non-flow adjusted total zinc data Mann-Kendall trend test 
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Figure 12 High Density Residential site WY2010-15 non-flow adjusted sampling flow data Mann-Kendall trend test 
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Figure 13 High Density Residential site WY2010-15 non-flow adjusted fecal coliform data Mann-Kendall trend test 
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Figure 14 High Density Residential site WY2010-15 non-flow adjusted total copper data Seasonal Kendall trend test 
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Appendix 1  S8B Sites Rainfall Versus Runoff Volumes 
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Seasonal Rainfall versus Runoff Volume Data, Pacing Estimates: 

 

Commercial Site through WY 2015 

 

Event Date 

Precip. 

(in) 

Storm 

Volume 

(cf) Season 

Est. Storm Aliquot # 

= Storm volume / 

Pacing Volume 

Pacing Flow Volume (cf) per 

Aliquot based on Range in 

Rainfall / Runoff Relationship 

10/21/2014 0.15 2039 Wet 11 Wet Season 

10/21/2014 0.15 2039 Wet 11 180 

2/21/2012 0.19 3344 Wet 19 300 

11/5/2011 0.19 1392 Wet 8 400 

3/24/2011 0.19 1658 Wet 9 600 

12/1/2010 0.19 4104 Wet 23 800 

2/20/2014 0.19 1910 Wet 11 900 

12/27/2014 0.20 4861 Wet 27 1200 

3/29/2011 0.20 2524 Wet 14 2100 

4/4/2010 0.20 4978 Wet 28 Dry Season 

12/18/2010 0.20 5355 Wet 30 130 

4/27/2014 0.21 1988 Wet 11 200 

2/9/2012 0.21 2701 Wet 15 400 

3/24/2015 0.21 2850 Wet 16 1000 

4/15/2010 0.21 3614 Wet 20 2000 

12/12/2012 0.21 5601 Wet 31 

12/12/2010 0.21 5866 Wet 33 

2/27/2014 0.21 2252 Wet 13 

3/20/2015 0.22 2910 Wet 16 

3/23/2015 0.22 3937 Wet 22 

3/25/2014 0.22 4556 Wet 25 

3/21/2015 0.22 5641 Wet 31 

3/17/2012 0.22 2116 Wet 12 

2/10/2010 0.22 5259 Wet 29 

10/24/2012 0.22 1609 Wet 9 

12/10/2010 0.22 5140 Wet 29 

4/1/2015 0.22 3408 Wet 19 

1/23/2013 0.23 4538 Wet 25 

4/12/2012 0.23 4232 Wet 24 

11/20/2010 0.23 5291 Wet 29 

11/15/2015 0.23 5704 Wet 32 

10/10/2015 0.23 3834 Wet 21 

12/29/2015 0.23 3158 Wet 18 

3/14/2014 0.23 2605 Wet 14 

11/22/2010 0.23 4186 Wet 23 
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10/3/2011 0.24 768 Wet 4 

3/26/2010 0.24 3549 Wet 20 

3/22/2014 0.24 3710 Wet 21 

3/22/2015 0.24 3701 Wet 21 

3/5/2012 0.25 3534 Wet 20 

12/3/2012 0.25 2189 Wet 12 

4/4/2013 0.25 2968 Wet 16 

12/20/2015 0.25 5007 Wet 28 

4/5/2013 0.25 3621 Wet 20 

4/6/2013 0.25 3902 Wet 22 

2/15/2010 0.25 6709 Wet 37 

3/9/2010 0.25 4838 Wet 27 

2/11/2010 0.26 7435 Wet 41 

3/30/2010 0.26 7021 Wet 39 

4/10/2015 0.26 4074 Wet 23 

2/1/2015 0.26 4302 Wet 24 

10/14/2014 0.26 4086 Wet 23 

10/31/2011 0.27 1984 Wet 11 

11/21/2010 0.27 5679 Wet 32 

2/20/2012 0.27 2878 Wet 16 

1/30/2012 0.28 4357 Wet 24 

11/12/2011 0.28 4599 Wet 26 

11/26/2010 0.28 4405 Wet 24 

1/29/2012 0.28 3381 Wet 19 

4/22/2014 0.28 2391 Wet 13 

12/27/2015 0.28 3861 Wet 21 

10/28/2015 0.29 3697 Wet 21 

1/10/2012 0.29 4406 Wet 24 

10/10/2011 0.29 4745 Wet 26 

11/2/2012 0.29 2881 Wet 16 

1/30/2013 0.29 3511 Wet 20 

3/26/2011 0.29 8594 Wet 48 

3/25/2011 0.29 5449 Wet 30 

10/23/2014 0.29 6347 Wet 35 

2/24/2014 0.29 3419 Wet 19 

1/7/2013 0.30 7429 Wet 41 

4/6/2012 0.30 4662 Wet 26 

4/3/2012 0.30 4874 Wet 27 

4/1/2011 0.30 7812 Wet 43 

4/12/2010 0.30 5180 Wet 29 

11/21/2012 0.31 5688 Wet 32 
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10/5/2011 0.31 5065 Wet 28 

1/8/2014 0.31 3525 Wet 20 

4/8/2014 0.31 10029 Wet 56 

3/11/2012 0.32 2808 Wet 16 

12/28/2014 0.32 7727 Wet 43 

3/7/2013 0.32 3178 Wet 18 

11/3/2012 0.32 3458 Wet 19 

10/21/2012 0.33 5461 Wet 18 

4/5/2010 0.33 6802 Wet 23 

11/20/2012 0.33 7541 Wet 25 

2/29/2012 0.34 5003 Wet 17 

2/28/2013 0.34 3616 Wet 12 

3/5/2011 0.34 9192 Wet 31 

11/29/2012 0.34 4539 Wet 15 

1/4/2015 0.35 5486 Wet 18 

1/5/2012 0.36 6077 Wet 20 

10/22/2012 0.36 4043 Wet 13 

10/16/2012 0.36 5295 Wet 18 

10/18/2014 0.36 3699 Wet 12 

3/14/2014 0.36 3540 Wet 12 

3/23/2012 0.38 5759 Wet 19 

2/14/2010 0.38 11751 Wet 39 

11/4/2013 0.38 5357 Wet 18 

12/15/2012 0.38 11630 Wet 39 

11/23/2014 0.38 11631 Wet 39 

4/27/2012 0.39 6452 Wet 22 

4/11/2012 0.39 6327 Wet 21 

12/18/2014 0.39 9495 Wet 32 

3/24/2010 0.40 4051 Wet 14 

2/26/2012 0.41 6251 Wet 21 

1/25/2013 0.41 3706 Wet 12 

11/30/2012 0.41 5242 Wet 17 

12/25/2010 0.42 8140 Wet 20 

4/21/2014 0.42 5831 Wet 15 

10/13/2014 0.42 5642 Wet 14 

11/8/2015 0.43 17243 Wet 43 

2/12/2011 0.44 11009 Wet 28 

2/13/2011 0.44 8824 Wet 22 

11/2/2015 0.44 10817 Wet 27 

2/2/2015 0.44 12646 Wet 32 

2/23/2010 0.44 8665 Wet 22 
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10/30/2010 0.44 10833 Wet 27 

1/5/2011 0.44 7751 Wet 19 

4/28/2010 0.46 7659 Wet 19 

10/30/2012 0.46 7077 Wet 18 

11/7/2015 0.46 9852 Wet 25 

12/11/2015 0.46 12727 Wet 32 

12/9/2014 0.49 12034 Wet 30 

11/27/2011 0.50 12360 Wet 31 

11/18/2013 0.50 6242 Wet 16 

1/7/2014 0.50 7665 Wet 19 

4/16/2014 0.50 6400 Wet 16 

10/28/2010 0.52 11829 Wet 30 

12/12/2015 0.52 13878 Wet 35 

1/18/2012 0.53 7925 Wet 20 

10/28/2012 0.53 9500 Wet 24 

4/13/2015 0.53 6948 Wet 17 

3/29/2014 0.53 23068 Wet 58 

12/13/2015 0.54 14954 Wet 37 

12/23/2014 0.55 16714 Wet 42 

11/22/2011 0.55 10586 Wet 26 

2/18/2014 0.55 18313 Wet 46 

10/28/2012 0.56 7557 Wet 19 

2/18/2014 0.55 18313 Wet 46 

12/19/2010 0.56 13059 Wet 33 

4/6/2013 0.56 12109 Wet 30 

12/23/2012 0.57 20231 Wet 34 

10/28/2014 0.57 9858 Wet 16 

11/28/2014 0.57 14346 Wet 24 

4/2/2010 0.58 13558 Wet 23 

11/2/2013 0.58 6983 Wet 12 

2/22/2013 0.59 12444 Wet 21 

10/25/2015 0.29 12049 Wet 20 

11/17/2012 0.59 10586 Wet 18 

1/28/2014 0.59 8840 Wet 15 

11/13/2010 0.60 10274 Wet 17 

4/18/2013 0.60 5787 Wet 10 

4/1/2014 0.60 20010 Wet 33 

11/3/2011 0.63 15565 Wet 26 

12/10/2015 0.64 19092 Wet 32 

4/5/2011 0.65 11272 Wet 19 

12/1/2012 0.65 16116 Wet 27 
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12/5/2015 0.65 12399 Wet 21 

2/17/2014 0.65 20366 Wet 34 

11/30/2012 0.67 17504 Wet 29 

1/15/2015 0.67 16115 Wet 27 

12/1/2015 0.69 15222 Wet 19 

3/26/2014 0.69 21898 Wet 27 

10/8/2010 0.70 19375 Wet 24 

11/23/2015 0.70 12417 Wet 16 

11/16/2011 0.71 16653 Wet 21 

3/8/2014 0.71 13499 Wet 17 

3/17/2014 0.72 16341 Wet 20 

11/18/2015 0.72 15061 Wet 19 

3/2/2014 0.75 11049 Wet 14 

3/27/2014 0.76 28833 Wet 36 

11/21/2014 0.76 20468 Wet 26 

3/23/2015 0.76 20273 Wet 25 

2/6/2015 0.77 16133 Wet 20 

12/20/2015 0.77 22293 Wet 28 

4/23/2014 0.78 11905 Wet 15 

1/24/2012 0.78 17633 Wet 22 

1/12/2014 0.78 12763 Wet 16 

2/15/2014 0.78 26332 Wet 33 

12/22/2015 0.79 16836 Wet 21 

11/6/2010 0.80 19714 Wet 25 

10/10/2010 0.82 25823 Wet 32 

3/19/2013 0.82 13882 Wet 17 

11/9/2010 0.84 17824 Wet 22 

4/26/2010 0.87 15152 Wet 19 

12/25/2012 0.88 26603 Wet 33 

12/19/2014 0.88 26760 Wet 33 

11/11/2012 0.89 12152 Wet 15 

2/25/2010 0.90 25194 Wet 28 

12/4/2014 0.90 22470 Wet 25 

11/29/2010 0.92 21822 Wet 24 

4/17/2011 0.94 30210 Wet 34 

12/19/2012 0.95 32216 Wet 36 

12/13/2010 0.96 24915 Wet 28 

12/3/2012 0.96 22844 Wet 25 

3/11/2011 0.97 24956 Wet 28 

11/1/2010 0.98 28857 Wet 32 

12/16/2012 0.98 30668 Wet 34 
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12/1/2013 1.02 13421 Wet 11 

2/16/2011 1.02 27742 Wet 23 

11/23/2012 1.03 21323 Wet 18 

4/25/2011 1.04 24392 Wet 20 

12/2/2015 1.08 24461 Wet 20 

2/17/2014 1.14 45436 Wet 38 

3/11/2010 1.20 34587 Wet 29 

3/28/2010 1.20 31744 Wet 26 

12/11/2010 1.20 36879 Wet 31 

1/28/2013 1.25 23343 Wet 19 

1/11/2011 1.30 33010 Wet 28 

2/4/2015 1.30 25165 Wet 21 

10/21/2014 1.32 34188 Wet 28 

11/16/2015 1.34 56791 Wet 47 

3/5/2014 1.43 35259 Wet 29 

4/13/2011 1.45 35959 Wet 30 

10/30/2014 1.67 39987 Wet 33 

1/17/2015 1.70 53492 Wet 25 

11/17/2010 1.90 52976 Wet 25 

12/16/2015 1.90 59698 Wet 28 

12/27/2010 2.00 52674 Wet 25 

10/23/2010 2.10 59878 Wet 29 

3/14/2015 2.12 48333 Wet 23 

11/2/2015 2.16 74879 Wet 36 

12/8/2015 2.18 83226 Wet 40 

12/7/2010 2.20 60769 Wet 29 

3/2/2011 2.21 65868 Wet 31 

11/18/2012 2.21 58065 Wet 28 

2/28/2011 2.32 66728 Wet 32 

12/6/2015 2.42 92385 Wet 44 

6/18/2012 0.12 3030 Dry 23 

6/20/2010 0.14 2508 Dry 19 

7/22/2014 0.15 826 Dry 6 

8/30/2013 0.16 3898 Dry 30 

8/29/2013 0.18 1379 Dry 11 

9/7/2010 0.20 4104 Dry 32 

9/21/2013 0.20 5263 Dry 40 

9/22/2013 0.20 1642 Dry 13 

6/22/2012 0.20 2504 Dry 19 

5/28/2014 0.21 2695 Dry 21 

9/6/2015 0.21 3359 Dry 26 
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5/4/2010 0.22 2951 Dry 23 

9/26/2010 0.23 5800 Dry 45 

5/25/2012 0.24 4720 Dry 36 

7/12/2011 0.24 3063 Dry 24 

6/18/2011 0.24 2331 Dry 18 

5/3/2010 0.24 3740 Dry 29 

5/9/2010 0.24 2801 Dry 22 

9/7/2010 0.24 3577 Dry 28 

5/24/2012 0.24 4139 Dry 32 

9/25/2015 0.24 4538 Dry 35 

6/12/2012 0.25 5835 Dry 29 

6/13/2013 0.25 3533 Dry 18 

5/1/2012 0.25 3960 Dry 20 

5/23/2012 0.26 4736 Dry 24 

9/15/2010 0.26 4797 Dry 24 

5/22/2010 0.27 4605 Dry 23 

5/30/2010 0.28 7161 Dry 36 

6/13/2013 0.28 5091 Dry 25 

5/19/2010 0.29 7090 Dry 35 

9/24/2013 0.29 10982 Dry 55 

10/10/2011 0.29 5030 Dry 25 

5/28/2013 0.29 3134 Dry 16 

5/17/2010 0.30 4268 Dry 21 

5/22/2013 0.31 4829 Dry 24 

5/7/2011 0.31 5942 Dry 30 

5/20/2010 0.31 4767 Dry 24 

6/15/2010 0.31 3052 Dry 15 

7/1/2010 0.32 3937 Dry 20 

9/17/2010 0.32 7846 Dry 39 

11/3/2014 0.32 6702 Dry 34 

5/29/2013 0.33 3785 Dry 19 

6/8/2010 0.33 8012 Dry 40 

6/10/2010 0.36 8441 Dry 21 

6/13/2013 0.37 5496 Dry 14 

8/26/2013 0.40 9061 Dry 23 

5/12/2011 0.41 6511 Dry 16 

5/25/2012 0.41 9636 Dry 24 

6/1/2015 0.41 4422 Dry 11 

8/31/2010 0.42 8803 Dry 22 

6/12/2014 0.42 3589 Dry 9 

5/21/2010 0.43 9283 Dry 23 
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7/23/2014 0.44 6890 Dry 17 

5/8/2014 0.45 6139 Dry 15 

6/25/2013 0.47 5011 Dry 13 

11/2/2014 0.50 7128 Dry 18 

5/21/2012 0.52 10710 Dry 27 

5/27/2013 0.53 6781 Dry 17 

5/11/2015 0.54 4781 Dry 12 

6/23/2013 0.55 8801 Dry 22 

6/7/2012 0.55 15157 Dry 38 

7/25/20105 0.55 11794 Dry 29 

6/2/2015 0.58 11843 Dry 30 

6/25/2014 0.61 14529 Dry 15 

6/23/2012 0.63 14445 Dry 14 

5/23/2013 0.66 12160 Dry 12 

5/19/2014 0.68 10771 Dry 11 

5/15/2011 0.72 12226 Dry 12 

6/3/2010 0.72 19165 Dry 19 

5/28/2010 0.74 18688 Dry 19 

6/4/2012 0.76 23162 Dry 23 

6/16/2014 0.76 12649 Dry 13 

6/1/2010 0.77 19425 Dry 19 

5/2/2012 0.91 24247 Dry 24 

5/25/2010 0.97 24648 Dry 25 

9/18/2010 0.99 21322 Dry 21 

9/5/2013 1.35 50078 Dry 50 

8/29/2015 1.42 36771 Dry 37 

5/22/2013 1.46 31555 Dry 32 

6/6/2010 1.60 46222 Dry 23 

9/30/2013 2.62 55922 Dry 28 
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Seasonal Rainfall versus Runoff Volume Data, Pacing Estimates: 

 

High Density Residential Site through WY 2015 

 

Event Date 

Precip. 

(in) 

Storm 

Volume 

(cf) Season 

Est. Storm Aliquot # 

= Storm volume / 

Pacing Volume 

Pacing Flow Volume (cf) per 

Aliquot based on Range in 

Rainfall / Runoff 

Relationship 

     Wet Season 

3/29/2011 0.19 5230 Wet 17 300 

1/7/2012 0.19 3856 Wet 13 800 

11/11/2015 0.19 4611 Wet 15 1600 

4/30/2012 0.19 3612 Wet 12 2500 

10/31/2011 0.2 3307 Wet 11 4000 

12/12/2012 0.21 3889 Wet 13 6500 

4/15/2010 0.21 8807 Wet 29 Dry Season 

10/29/2011 0.21 1663 Wet 6 350 

11/5/2011 0.21 2586 Wet 9 900 

3/20/2015 0.21 5604 Wet 19 1200 

11/15/2015 0.21 4169 Wet 14 4000 

1/5/2012 0.22 7072 Wet 24 8000 

2/9/2012 0.22 7602 Wet 25 

11/12/2013 0.23 2855 Wet 10 

12/15/2015 0.23 8240 Wet 27 

3/14/2014 0.24 6986 Wet 23 

3/5/2012 0.24 11974 Wet 40 

3/21/2015 0.24 32868 Wet 110 

2/21/2012 0.25 7912 Wet 26 

2/1/2015 0.26 5851 Wet 20 

11/12/2011 0.26 6267 Wet 21 

3/24/2015 0.26 13365 Wet 45 

3/14/2014 0.26 7596 Wet 25 

3/23/2015 0.26 21283 Wet 27 

3/30/2011 0.27 19131 Wet 24 

4/8/2014 0.27 16964 Wet 21 

10/21/20014 0.27 29822 Wet 37 

3/30/2010 0.28 29404 Wet 37 

10/25/2014 0.28 12567 Wet 16 

4/8/2011 0.29 35188 Wet 44 

4/11/2010 0.3 14343 Wet 18 

4/28/2010 0.31 30414 Wet 38 
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12/29/2015 0.31 13996 Wet 17 

11/21/2010 0.31 16995 Wet 21 

11/3/2014 0.31 18097 Wet 23 

11/26/2010 0.32 7888 Wet 10 

3/25/2011 0.33 30741 Wet 38 

3/28/2010 0.33 22931 Wet 29 

2/24/2014 0.34 18102 Wet 23 

11/8/2015 0.34 32903 Wet 41 

1/29/2012 0.35 12177 Wet 15 

10/10/2015 0.35 18175 Wet 23 

3/5/2011 0.36 30965 Wet 39 

10/17/2014 0.36 16174 Wet 20 

12/18/2015 0.37 31017 Wet 39 

3/4/2011 0.38 31312 Wet 39 

10/30/2010 0.38 19706 Wet 25 

12/27/20015 0.39 12604 Wet 16 

10/28/2010 0.41 16749 Wet 21 

4/1/2015 0.41 40188 Wet 50 

2/13/2011 0.43 25820 Wet 32 

4/21/2014 0.43 26490 Wet 33 

11/2/2014 0.44 16273 Wet 20 

12/18/2014 0.44 32517 Wet 41 

1/5/2011 0.47 16954 Wet 21 

10/13/2014 0.47 28946 Wet 36 

12/27/2014 0.47 32943 Wet 41 

11/4/2013 0.48 21223 Wet 27 

4/24/2014 0.51 39468 Wet 25 

10/14/2014 0.51 35816 Wet 22 

11/27/2011 0.53 45706 Wet 29 

2/3/2015 0.53 68346 Wet 43 

12/13/2015 0.55 54186 Wet 34 

4/2/2010 0.56 53567 Wet 33 

10/10/2010 0.56 42165 Wet 26 

11/13/2010 0.56 33676 Wet 21 

12/19/2010 0.57 45784 Wet 29 

4/13/2015 0.58 28487 Wet 18 

11/7/2015 0.58 36297 Wet 23 

3/28/2011 0.59 74559 Wet 47 

4/17/2014 0.59 31486 Wet 20 

11/18/2013 0.6 30236 Wet 19 

12/11/2015 0.6 50219 Wet 31 
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2/28/2012 0.62 25500 Wet 16 

4/5/2011 0.63 33162 Wet 21 

2/14/2014 0.64 72767 Wet 45 

10/25/2015 0.65 42600 Wet 27 

11/1/2013 0.66 40008 Wet 25 

4/26/2011 0.67 61161 Wet 38 

11/21/2011 0.67 30937 Wet 19 

10/28/2014 0.67 47450 Wet 30 

12/23/2014 0.69 82946 Wet 33 

1/15/2015 0.71 61058 Wet 24 

11/3/2011 0.73 58836 Wet 24 

11/23/2015 0.73 32597 Wet 13 

3/2/2014 0.77 49401 Wet 20 

4/1/2014 0.78 51457 Wet 21 

12/1/2015 0.79 48239 Wet 19 

3/16/2014 0.79 78638 Wet 31 

3/23/20105 0.8 106755 Wet 43 

3/28/2010 0.81 53268 Wet 21 

10/8/2010 0.82 33765 Wet 14 

11/6/2010 0.82 80757 Wet 32 

11/18/2015 0.82 61105 Wet 24 

2/18/2014 0.85 108786 Wet 44 

11/28/2014 0.85 96370 Wet 39 

3/9/2014 0.86 76433 Wet 31 

11/6/2013 0.87 70772 Wet 28 

12/4/2014 0.88 65911 Wet 26 

11/16/2011 0.88 62013 Wet 25 

12/6/2015 0.89 54259 Wet 22 

11/9/2010 0.91 78299 Wet 20 

4/24/2011 0.92 60476 Wet 15 

4/22/2014 0.96 76265 Wet 19 

2/16/2011 0.97 129643 Wet 32 

12/22/2015 0.97 67737 Wet 17 

4/26/2010 0.97 59855 Wet 15 

1/11/2014 1.01 63140 Wet 16 

11/21/2014 1.02 69183 Wet 17 

12/1/2013 1.03 75953 Wet 19 

11/29/2010 1 90386 Wet 23 

12/10/2015 1.01 97375 Wet 24 

11/1/2010 1.1 142209 Wet 36 

1/11/2011 1.1 69913 Wet 17 
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12/2/2015 1.13 91600 Wet 23 

12/13/2010 1.2 163998 Wet 25 

12/19/2014 1.26 135362 Wet 21 

2/15/2014 1.27 146306 Wet 23 

4/18/2011 1.28 106815 Wet 16 

12/11/2010 1.3 184032 Wet 28 

4/14/2011 1.37 96787 Wet 15 

12/20/2015 1.48 139509 Wet 21 

2/17/2014 1.51 267604 Wet 41 

11/16/2015 1.63 162484 Wet 25 

1/14/2011 1.66 185930 Wet 29 

10/29/2014 1.66 181625 Wet 28 

10/21/2014 1.74 188633 Wet 29 

3/5/2014 1.8 259995 Wet 40 

11/17/2010 1.9 219210 Wet 34 

12/27/2010 1.9 212247 Wet 33 

1/17/2015 1.95 301745 Wet 46 

10/23/2010 2.1 158640 Wet 24 

12/7/2010 2.2 237844 Wet 37 

12/16/2015 2.37 346569 Wet 53 

3/14/2015 2.44 261766 Wet 40 

3/2/2011 2.46 255779 Wet 39 

12/8/2015 2.48 384242 Wet 59 

2/4/2015 2.55 314617 Wet 48 

12/6/2015 3 457159 Wet 70 

5/5/2010 0.11 4803 Dry 14 

5/20/2010 0.11 3751 Dry 11 

9/9/2010 0.12 6507 Dry 19 

5/3/2010 0.14 6608 Dry 19 

6/20/2010 0.14 1247 Dry 4 

6/28/2011 0.14 2088 Dry 6 

9/1/2015 0.15 1594 Dry 5 

5/28/2014 0.16 4593 Dry 13 

9/25/2015 0.18 4815 Dry 14 

6/26/2014 0.19 8784 Dry 25 

9/26/2010 0.2 7566 Dry 22 

6/18/2012 0.2 6429 Dry 18 

8/29/2013 0.21 2157 Dry 6 

8/30/2013 0.21 14857 Dry 42 

7/12/2011 0.23 5334 Dry 15 

9/6/2015 0.24 5962 Dry 17 



 

 

69 

9/15/2010 0.25 2636 Dry 8 

9/17/2010 0.25 19026 Dry 54 

5/2/2011 0.26 31374 Dry 90 

10/3/2011 0.26 1738 Dry 5 

6/30/2012 0.26 12327 Dry 35 

5/23/2010 0.27 18840 Dry 54 

9/25/2011 0.27 14586 Dry 42 

8/31/2010 0.29 1313 Dry 4 

5/21/2013 0.29 7412 Dry 21 

6/2/2015 0.3 19078 Dry 21 

5/30/2010 0.31 15004 Dry 17 

5/28/2013 0.31 14790 Dry 16 

6/12/2014 0.31 8759 Dry 10 

5/9/2010 0.33 10519 Dry 12 

8/27/2013 0.34 8116 Dry 9 

5/7/2011 0.35 27319 Dry 30 

6/1/2015 0.36 11041 Dry 12 

8/30/2015 0.36 19061 Dry 21 

6/12/2013 0.37 18015 Dry 20 

6/15/2010 0.37 10023 Dry 11 

9/17/2015 0.37 11296 Dry 13 

6/13/2013 0.38 17536 Dry 19 

5/17/2010 0.39 22975 Dry 26 

5/11/2011 0.4 16062 Dry 18 

5/4/2010 0.42 24648 Dry 27 

5/19/2010 0.43 32233 Dry 36 

5/8/2014 0.43 22559 Dry 25 

5/25/2010 0.44 39746 Dry 33 

7/25/2015 0.47 13456 Dry 11 

6/1/2014 0.5 44147 Dry 37 

7/23/2014 0.51 24870 Dry 21 

5/26/2010 0.51 48199 Dry 40 

5/19/2014 0.54 28212 Dry 24 

5/11/2015 0.54 16124 Dry 13 

5/27/2013 0.56 35040 Dry 29 

6/1/2010 0.59 43835 Dry 37 

12/9/2014 0.6 34200 Dry 29 

5/15/2011 0.67 29295 Dry 24 

6/8/2010 0.72 46147 Dry 38 

6/25/2014 0.73 64014 Dry 53 

6/3/2010 0.75 59811 Dry 50 
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5/21/2010 0.79 40251 Dry 34 

9/23/2014 0.83 35485 Dry 30 

9/7/2010 0.87 92637 Dry 23 

9/18/2010 1.1 119930 Dry 30 

5/28/2010 1.3 117625 Dry 29 

9/5/2013 1.52 143852 Dry 36 

6/6/2010 1.6 193812 Dry 24 

10/21/2014 1.74 186991 Dry 23 

5/22/2013 2.07 176508 Dry 22 

9/29/2013 3.05 396223 Dry 50 
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Appendix 2  S8B Water Year 2015 Individual Storm Reports 
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Appendix 2A  Water Year 2015 Commercial Site Individual Storm Reports 
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ld

Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

≥ 24 46.4 NA

≥ 0.2 0.42 NA

NA ############ NA

NA ############ ≥ 7

NA ############ ≥ 75

NA 10/14/14 9:15 Yes
NA 44996.5

Units Result QA MRL notes Result QA

General

mg/L 48 1 8176

NTU 19.1 0.2 NA

NA 7.07 NA NA

umhos/cm 31 2.0 NA

mg/L 3.9 2.0 664.3

mg/L 0.085 0.025 14.48

mg/L 1.92 0.2 327

mg/L 9.2 J 1 1567 J

Nutrients

mg/L 0.156 0.01 26.6

mg/L 0.031 0.01 5.3

mg/L 1.34 J 0.5 228.2 J

mg/L 0.161 0.01 27.4

Metals

ug/L 12.7 0.1 2.16

ug/L 5.58 J 0.1 0.95 J

ug/L 56.5 5 9.62

ug/L 18.8 J 1.0 3.20 J

ug/L 0.078 0.2 0.013

ug/L 0.016 J 0.1 0.003 J

ug/L 4.86 0.1 0.828

ug/L 0.038 0.1 0.006

ug/L NA Dropped 0.1 NA
ug/L NA Dropped 0.1 NA

Units Result QA MRL Result QA

Herbicides

ug/L 0.22 J 1 0.037 J

ug/L NA Dropped 1 NA

Insecticides

ug/L 0.004 UJ 1 0.000 UJ

ug/L NA Dropped 1 NA

PAHs

ug/L 0.094 0.1 0.016

ug/L 0.007 J 0.1 0.001 J

ug/L 0.039 0.1 0.007

ug/L 0.004 UJ 0.1 0.000 UJ

ug/L 0.004 UJ 0.1 0.000 UJ

ug/L 0.014 J 0.1 0.002 J

ug/L 0.036 0.1 0.006

ug/L 0.004 UJ 0.1 0.000 UJ

ug/L 0.046 0.1 0.008

ug/L 0.087 0.1 0.015

ug/L 0.03 0.1 0.005

ug/L 0.022 0.1 0.004

ug/L 0.025 0.1 0.004

ug/L 0.008 J 0.1 0.001 J

ug/L 0.069 0.1 0.012

Phthalates

ug/L 3.2 1 0.545

Microbial

MPN 2.0 NA

Petroleum Hydrocarbons

ug/L 500.00 NA

ug/L 1100.00 NA

TPH - Gasoline ug/L NA Dropped 250.00 NA

ug/L 0.50 NA

ug/L 0.50 NA

ug/L 0.50 NA

ug/L 0.50 NA

ug/L 0.50 NA

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable; 

Dropped = Analyte dropped from list of anaalyses due to two (+) years of non-detect data

Dichlobenil

Dissolved Mercury
Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dissolved Lead

Total Lead

Diss. Cadmium

Total Cadmium

Dissolved Zinc

Total Zn

Dissolved Cu

Total Cu

Nitrate+Nitrite

Total Kjeldahl Nitrogen

notes

Turbidity

TSS

Notes

Lab Service Request Number: 1411347.01

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

Sampling Information

10/14/14 0:05

10/14/14 5:15

Precipitation and Flow Information 

Notes

Orthophosphate

Benzo(a)anthracene

Benzo(k)fluoranthene

Grab Sample Taken

Storm Volume (gal):
No

QA Narrative  associated with storm event criterion: 

Load (grams or millions of MPN)

Residual Range Organics

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Sample Event Volume (gal) 42826.5

95.2

Hardness

Chloride

Indeno(1,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

Dibenzo(a,h)anthracene

Fluoranthene

Fluorene

18

Conductivity

Total Phosphorus

Dropped paramenter due to 2(+) years of "Non-Detects"

Acenaphthene

Acenaphthylene

Anthracene

Surfactants (MBAS)

BOD

26.77

-122° 39' 41.14'
45° 40' 51.54"

COM

Site Information

COM WY2015 Storm #1: 10/13/2014

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes

EMC Concentration

pH

Dropped paramenter due to 2(+) years of "Non-Detects"

Dropped paramenter due to 2(+) years of "Non-Detects"

Carbaryl

Dropped paramenter due to 2(+) years of "Non-Detects"Chlorpyrifos

Bis(2-ethylhexyl) phthalate

Fecal Coliform

Diesel Range Oeganics

Benzo(ghi)perylene

Benzo(b)fluoranthene

Chrysene
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Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

≥ 24 65.88 NA

≥ 0.2 0.15 j NA

NA ############ NA

NA ############ ≥ 7

NA ############ ≥ 75

NA 10/21/14 2:30 Yes
NA 14441.4

Units Result QA MRL notes Result QA

General

mg/L 1 NA

NTU 0.2 NA

NA NA NA

umhos/cm 2.0 NA

mg/L 2.0 NA

mg/L 0.025 NA

mg/L 0.2 NA

mg/L 1 NA

Nutrients

mg/L 0.01 NA

mg/L 0.01 NA

mg/L 0.5 NA

mg/L 0.01 NA

Metals

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 5 NA

ug/L 1.0 NA

ug/L 0.2 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L NA Dropped 0.1 NA
ug/L NA Dropped 0.1 NA

Units Result QA MRL Result QA

Herbicides

ug/L 1 NA

ug/L NA Dropped 1 NA

Insecticides

ug/L 1 NA

ug/L NA Dropped 1 NA

PAHs

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

Phthalates

ug/L 1 NA

Microbial

MPN 1700 2.0 NA

Petroleum Hydrocarbons

ug/L 4200 500.00 229.600

ug/L 12000 1100.00 656.001

TPH - Gasoline ug/L NA Dropped 250.00 NA

ug/L 0.062 UJ 0.50 0.002

ug/L 0.36 J 0.50 0.020

ug/L 0.05 UJ 0.50 0.001

ug/L 0.11 UJ 0.50 0.003

ug/L 0.074 UJ 0.50 0.002

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable; 

Dropped = Analyte dropped from list of anaalyses due to two (+) years of non-detect data

Dichlobenil

Dissolved Mercury
Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dissolved Lead

Total Lead

Diss. Cadmium

Total Cadmium

Dissolved Zinc

Total Zn

Dissolved Cu

Total Cu

Nitrate+Nitrite

Total Kjeldahl Nitrogen

notes

Turbidity

TSS

Notes

Lab Service Request Number: 14116887

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

Sampling InformationPrecipitation and Flow Information 

Notes

Valid grab sample

Orthophosphate

Benzo(a)anthracene

Benzo(k)fluoranthene

Grab Sample Taken

Storm Volume (gal):
Yes

QA Narrative  associated with storm event criterion: 

Load (grams or millions of MPN)

Residual Range Organics

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Sample Event Volume (gal)

Hardness

Chloride

Indeno(1,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

Dibenzo(a,h)anthracene

Fluoranthene

Fluorene

Conductivity

Total Phosphorus

Dropped paramenter due to 2(+) years of "Non-Detects"

Acenaphthene

Acenaphthylene

Anthracene

Surfactants (MBAS)

BOD

26.77

-122° 39' 41.14'
45° 40' 51.54"

COM

Site Information

COM WY2015 Storm #2: 10/20/2014

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes

EMC Concentration

pH

Dropped paramenter due to 2(+) years of "Non-Detects"

Dropped paramenter due to 2(+) years of "Non-Detects"

Carbaryl

Dropped paramenter due to 2(+) years of "Non-Detects"Chlorpyrifos

Bis(2-ethylhexyl) phthalate

Fecal Coliform

Diesel Range Oeganics

Benzo(ghi)perylene

Benzo(b)fluoranthene

Chrysene
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Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

≥ 24 31.28 NA

≥ 0.2 1.61 NA

NA ############ NA

NA ############ ≥ 7

NA 10/22/14 0:30 ≥ 75

NA ############ Yes
NA 295853.1

Units Result QA MRL notes Result QA

General

mg/L 55.5 1 62156

NTU 16.2 0.2 NA

NA 6.84 NA NA

umhos/cm 14.8 2.0 NA

mg/L 3.1 J 2.0 3471.8 J

mg/L 0.05 UJ 0.025 28.00 UJ

mg/L 0.23 J 0.2 258 J

mg/L 7.2 J 1 8063 J

Nutrients

mg/L 0.146 J 0.01 163.5 J

mg/L 0.015 0.01 16.8

mg/L 1.01 J 0.5 1131.1 J

mg/L 0.06 0.01 67.2

Metals

ug/L 11.5 0.1 12.88

ug/L 2.85 J 0.1 3.19 J

ug/L 55.5 5 62.16

ug/L 18.5 J 1.0 20.72 J

ug/L 0.086 J 0.2 0.096 J

ug/L 0.015 0.1 0.017

ug/L 5.39 0.1 6.036

ug/L 0.025 0.1 0.028

ug/L NA Dropped 0.1 NA
ug/L NA Dropped 0.1 NA

Units Result QA MRL Result QA

Herbicides

ug/L 0.076 UJ 1 0.043 UJ

ug/L NA Dropped 1 NA

Insecticides

ug/L 0.004 UJ 1 0.002 UJ

ug/L NA Dropped 1 NA

PAHs

ug/L 0.051 J 0.1 0.057 J

ug/L 0.009 J 0.1 0.010 J

ug/L 0.074 0.1 0.083

ug/L 0.004 UJ 0.1 0.002 UJ

ug/L 0.006 J 0.1 0.007 J

ug/L 0.021 J 0.1 0.024 J

ug/L 0.05 0.1 0.056

ug/L 0.009 J 0.1 0.010 J

ug/L 0.09 0.1 0.101

ug/L 0.11 J 0.1 0.123 J

ug/L 0.053 0.1 0.059

ug/L 0.03 J 0.1 0.034 J

ug/L 0.046 0.1 0.052

ug/L 0.015 J 0.1 0.017 J

ug/L 0.083 0.1 0.093

Phthalates

ug/L 3.4 J 1 3.808 J

Microbial

MPN 1300 2.0 NA

Petroleum Hydrocarbons

ug/L 550 500.00 615.959

ug/L 2300 1100.00 2575.830

TPH - Gasoline ug/L NA Dropped 250.00 NA

ug/L 0.062 UJ 0.50 0.035

ug/L 0.61 J 0.50 0.683

ug/L 0.05 UJ 0.50 0.028

ug/L 0.11 UJ 0.50 0.062

ug/L 0.074 UJ 0.50 0.041

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable; 

Dropped = Analyte dropped from list of anaalyses due to two (+) years of non-detect data

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes

EMC Concentration

pH

Dropped paramenter due to 2(+) years of "Non-Detects"

Dropped paramenter due to 2(+) years of "Non-Detects"

Carbaryl

Dropped paramenter due to 2(+) years of "Non-Detects"Chlorpyrifos

Bis(2-ethylhexyl) phthalate

Fecal Coliform

Diesel Range Oeganics

Benzo(ghi)perylene

Benzo(b)fluoranthene

Chrysene

Dibenzo(a,h)anthracene

Fluoranthene

Fluorene

Residual Range Organics

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Sample Event Volume (gal) 244283.3

82.6

Hardness

Chloride

Naphthalene

Phenanthrene

Pyrene

Conductivity

Total Phosphorus

Dropped paramenter due to 2(+) years of "Non-Detects"

Acenaphthene

Acenaphthylene

Anthracene

Surfactants (MBAS)

BOD

Orthophosphate

Benzo(a)anthracene

Benzo(k)fluoranthene

Grab Sample Taken

Storm Volume (gal):
Yes

QA Narrative  associated with storm event criterion: 

Precipitation and Flow Information 

Notes Notes

Indeno(1,2,3-cd)pyrene

Lab Service Request Number: K1411903.01, K1411781

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

Sampling Information

10/22/14 9:05

10/22/14 18:45

37

Load (grams or millions of MPN)
notes

Turbidity

TSS

Nitrate+Nitrite

Total Kjeldahl Nitrogen

Dissolved Cu

Total Cu

Dissolved Zinc

Total Zn

Diss. Cadmium

Total Cadmium

Dissolved Lead

Total Lead

Dissolved Mercury
Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dichlobenil

Site Information

COM

45° 40' 51.54"
-122° 39' 41.14'

26.77

COM WY2015 Storm #3: 10/22/2014

Sampled 97.7% of first 24 

hours of storm.
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Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

≥ 24 43.2 NA

≥ 0.2 0.57 NA

NA 10/28/14 3:30 NA

NA ############ ≥ 7

NA 10/28/14 4:45 ≥ 75

NA 10/29/14 8:05 Yes
NA 70343.6

Units Result QA MRL notes Result QA

General

mg/L 111 1 29557

NTU 29.9 0.2 NA

NA 6.87 NA NA

umhos/cm 25.7 2.0 NA

mg/L 8.1 2.0 2156.9

mg/L 0.1 0.025 26.63

mg/L 0.98 0.2 261

mg/L 9.2 J 1 2450 J

Nutrients

mg/L 0.283 J 0.01 75.4 J

mg/L 0.01 0.01 2.7

mg/L 1.73 J 0.5 460.7 J

mg/L 0.109 0.01 29.0

Metals

ug/L 22.4 0.1 5.96

ug/L 4.99 J 0.1 1.33 J

ug/L 111 5 29.56

ug/L 31.4 1.0 8.36

ug/L 0.4 0.2 0.107

ug/L 0.069 0.1 0.018

ug/L 40.1 0.1 10.678

ug/L 0.428 0.1 0.114

ug/L NA Dropped 0.1 NA
ug/L NA Dropped 0.1 NA

Units Result QA MRL Result QA

Herbicides

ug/L 0.12 UJ 1 0.016 UJ

ug/L NA Dropped 1 NA

Insecticides

ug/L 0.004 UJ 1 0.001 UJ

ug/L NA Dropped 1 NA

PAHs

ug/L 0.072 J 0.1 0.019 J

ug/L 0.011 J 0.1 0.003 J

ug/L 0.086 0.1 0.023

ug/L 0.0063 J 0.1 0.002 J

ug/L 0.0094 J 0.1 0.003 J

ug/L 0.032 J 0.1 0.009 J

ug/L 0.056 0.1 0.015

ug/L 0.012 J 0.1 0.003 J

ug/L 0.071 0.1 0.019

ug/L 0.14 J 0.1 0.037 J

ug/L 0.09 0.1 0.024

ug/L 0.036 0.1 0.010

ug/L 0.051 0.1 0.014

ug/L 0.03 0.1 0.008

ug/L 0.15 0.1 0.040

Phthalates

ug/L 7 J 1 1.864 J

Microbial

MPN 310 2.0 NA

Petroleum Hydrocarbons

ug/L 430.00 J 500.00 114.500

ug/L 1900 1100.00 505.931

TPH - Gasoline ug/L NA Dropped 250.00 NA

ug/L 0.062 UJ 0.50 0.008

ug/L 0.07 J 0.50 0.019

ug/L 0.05 UJ 0.50 0.007

ug/L 0.11 UJ 0.50 0.015

ug/L 0.074 UJ 0.50 0.010

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable; 

Dropped = Analyte dropped from list of anaalyses due to two (+) years of non-detect data

Dichlobenil

Dissolved Mercury
Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dissolved Lead

Total Lead

Diss. Cadmium

Total Cadmium

Dissolved Zinc

Total Zn

Dissolved Cu

Total Cu

Nitrate+Nitrite

Total Kjeldahl Nitrogen

notes

Turbidity

TSS

Notes

Lab Service Request Number: K1412168.01, K1412045

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

Sampling Information

10/28/14 4:45

10/29/14 6:25

Precipitation and Flow Information 

Notes

Orthophosphate

Benzo(a)anthracene

Benzo(k)fluoranthene

Grab Sample Taken

Storm Volume (gal):
Yes

QA Narrative  associated with storm event criterion: 

Load (grams or millions of MPN)

Residual Range Organics

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Sample Event Volume (gal) 68728.53

97.7

Hardness

Chloride

Indeno(1,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

Dibenzo(a,h)anthracene

Fluoranthene

Fluorene

16

Conductivity

Total Phosphorus

Dropped paramenter due to 2(+) years of "Non-Detects"

Acenaphthene

Acenaphthylene

Anthracene

Surfactants (MBAS)

BOD

26.77

-122° 39' 41.14'
45° 40' 51.54"

COM WY2015 Storm #4: 10/28/2014

COM

Site Information

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes

EMC Concentration

pH

Dropped paramenter due to 2(+) years of "Non-Detects"

Dropped paramenter due to 2(+) years of "Non-Detects"

Carbaryl

Dropped paramenter due to 2(+) years of "Non-Detects"Chlorpyrifos

Bis(2-ethylhexyl) phthalate

Fecal Coliform

Diesel Range Oeganics

Benzo(ghi)perylene

Benzo(b)fluoranthene

Chrysene
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Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

≥ 24 24.2 NA

≥ 0.2 1.66 NA

NA 10/30/14 7:30 NA

NA ############ ≥ 7

NA 10/30/14 8:15 ≥ 75

NA ############ Yes
NA 290059.1

Units Result QA MRL notes Result QA

General

mg/L 1 NA

NTU 0.2 NA

NA NA NA

umhos/cm 2.0 NA

mg/L 2.0 NA

mg/L 0.025 NA

mg/L 0.2 NA

mg/L 1 NA

Nutrients

mg/L 0.01 NA

mg/L 0.01 NA

mg/L 0.5 NA

mg/L 0.01 NA

Metals

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 5 NA

ug/L 1.0 NA

ug/L 0.2 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L NA Dropped 0.1 NA
ug/L NA Dropped 0.1 NA

Units Result QA MRL Result QA

Herbicides

ug/L 1 NA

ug/L NA Dropped 1 NA

Insecticides

ug/L 1 NA

ug/L NA Dropped 1 NA

PAHs

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

Phthalates

ug/L 1 NA

Microbial

MPN 1300 2.0 NA

Petroleum Hydrocarbons

ug/L 790 500.00 867.414

ug/L 2800 1100.00 3074.380

TPH - Gasoline ug/L NA Dropped 250.00 NA

ug/L 0.062 UJ 0.50 0.034

ug/L 0.12 J 0.50 0.132

ug/L 0.05 UJ 0.50 0.027

ug/L 0.11 UJ 0.50 0.060

ug/L 0.074 UJ 0.50 0.041

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable; 

Dropped = Analyte dropped from list of anaalyses due to two (+) years of non-detect data

COM WY2015 Storm #5: 10/30/2014

45° 40' 51.54"
-122° 39' 41.14'

26.77

Site Information

COM

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes

EMC Concentration

pH

Dropped paramenter due to 2(+) years of "Non-Detects"

Dropped paramenter due to 2(+) years of "Non-Detects"

Carbaryl

Dropped paramenter due to 2(+) years of "Non-Detects"Chlorpyrifos

Bis(2-ethylhexyl) phthalate

Fecal Coliform

Diesel Range Oeganics

Benzo(ghi)perylene

Benzo(b)fluoranthene

Chrysene

Dibenzo(a,h)anthracene

Fluoranthene

Fluorene

Conductivity

Total Phosphorus

Dropped paramenter due to 2(+) years of "Non-Detects"

Acenaphthene

Acenaphthylene

Anthracene

Surfactants (MBAS)

BOD

Residual Range Organics

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Sample Event Volume (gal)

Hardness

Chloride

Indeno(1,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

Benzo(a)anthracene

Benzo(k)fluoranthene

Grab Sample Taken

Storm Volume (gal):
Yes

QA Narrative  associated with storm event criterion: 

Load (grams or millions of MPN)

Orthophosphate

Notes

Lab Service Request Number: K1412206

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

Sampling InformationPrecipitation and Flow Information 

Notes

notes

Turbidity

TSS

Nitrate+Nitrite

Total Kjeldahl Nitrogen

Dissolved Cu

Total Cu

Dissolved Zinc

Total Zn

Diss. Cadmium

Total Cadmium

Dissolved Lead

Total Lead

Dissolved Mercury
Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dichlobenil
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ld

Site Name

COM

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

≥ 24 181.2 NA

≥ 0.2 0.76 NA

NA 11/21/14 9:40 NA

NA 11/22/14 7:50 ≥ 7

NA ############ ≥ 75

NA ############ Yes
NA 153405.5

Units Result QA MRL notes Result QA

General

mg/L 1 NA

NTU 0.2 NA

NA NA NA

umhos/cm 2.0 NA

mg/L 2.0 NA

mg/L 0.025 NA

mg/L 0.2 NA

mg/L 1 NA

Nutrients

mg/L 0.01 NA

mg/L 0.01 NA

mg/L 0.5 NA

mg/L 0.01 NA

Metals

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 5 NA

ug/L 1.0 NA

ug/L 0.2 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L NA Dropped 0.1 NA
ug/L NA Dropped 0.1 NA

Units Result QA MRL Result QA

Herbicides

ug/L 1 NA

ug/L NA Dropped 1 NA

Insecticides

ug/L 1 NA

ug/L NA Dropped 1 NA

PAHs

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

Phthalates

ug/L 1 NA

Microbial

MPN 1900 2.0 NA

Petroleum Hydrocarbons

ug/L 960 J 500.00 557.475

ug/L 5300 1100.00 3077.726

TPH - Gasoline ug/L NA Dropped 250.00 NA

ug/L 0.062 UJ 0.50 0.018

ug/L 0.15 J 0.50 0.087

ug/L 0.05 UJ 0.50 0.015

ug/L 0.11 UJ 0.50 0.032

ug/L 0.074 UJ 0.50 0.021

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable; 

Dropped = Analyte dropped from list of anaalyses due to two (+) years of non-detect data

Dichlobenil

Dissolved Mercury
Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dissolved Lead

Total Lead

Diss. Cadmium

Total Cadmium

Dissolved Zinc

Total Zn

Dissolved Cu

Total Cu

Nitrate+Nitrite

Total Kjeldahl Nitrogen

Turbidity

TSS

Notes

Site Information

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

Sampling InformationPrecipitation and Flow Information 

Notes

Orthophosphate

Benzo(a)anthracene

Benzo(k)fluoranthene

Grab Sample Taken

Storm Volume (gal):
Yes

QA Narrative  associated with storm event criterion: 

Load (grams or millions of MPN)
notes

Residual Range Organics

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Sample Event Volume (gal)

Hardness

Chloride

Indeno(1,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

Fluoranthene

Fluorene

Conductivity

Total Phosphorus

Dropped paramenter due to 2(+) years of "Non-Detects"

Acenaphthene

Acenaphthylene

Anthracene

Surfactants (MBAS)

BOD

COM WY2015 Storm #6: 11/21/2014

Lab Service Request Number: K1413231

45° 40' 51.54"
-122° 39' 41.14'

26.77

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes

EMC Concentration

pH

Dropped paramenter due to 2(+) years of "Non-Detects"

Dropped paramenter due to 2(+) years of "Non-Detects"

Carbaryl

Dropped paramenter due to 2(+) years of "Non-Detects"Chlorpyrifos

Bis(2-ethylhexyl) phthalate

Fecal Coliform

Diesel Range Oeganics

Benzo(ghi)perylene

Benzo(b)fluoranthene

Chrysene

Dibenzo(a,h)anthracene
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Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

≥ 24 111.4 NA

≥ 0.2 0.92 NA

NA 12/3/14 23:20 NA

NA 12/5/14 14:50 ≥ 7 Carboy broke, No comp. analysis.

NA 12/4/14 4:50 ≥ 75

NA 12/5/14 16:05 Yes
NA 163796.8

Units Result QA MRL notes Result QA

General

mg/L 1 NA

NTU 0.2 NA

NA NA NA

umhos/cm 2.0 NA

mg/L 2.0 NA

mg/L 0.025 NA

mg/L 0.2 NA

mg/L 1 NA

Nutrients

mg/L 0.01 NA

mg/L 0.01 NA

mg/L 0.5 NA

mg/L 0.01 NA

Metals

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 5 NA

ug/L 1.0 NA

ug/L 0.2 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L NA Dropped 0.1 NA
ug/L NA Dropped 0.1 NA

Units Result QA MRL Result QA

Herbicides

ug/L 1 NA

ug/L NA Dropped 1 NA

Insecticides

ug/L 1 NA

ug/L NA Dropped 1 NA

PAHs

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

Phthalates

ug/L 1 NA

Microbial

MPN 2300 2.0 NA

Petroleum Hydrocarbons

ug/L 290 J 500.00 179.811

ug/L 1300 1100.00 806.050

TPH - Gasoline ug/L NA Dropped 250.00 NA

ug/L 0.062 UJ 0.50 0.019

ug/L 0.12 J 0.50 0.074

ug/L 0.05 UJ 0.50 0.016

ug/L 0.11 UJ 0.50 0.034

ug/L 0.074 UJ 0.50 0.023

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable; 

Dropped = Analyte dropped from list of anaalyses due to two (+) years of non-detect data

COM WY2015 Storm #7: 12/04/2014

Lab Service Request Number: K1413602

26.77

Dichlobenil

Dissolved Mercury
Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dissolved Lead

Total Lead

Diss. Cadmium

Total Cadmium

Dissolved Zinc

Total Zn

Dissolved Cu

Total Cu

Nitrate+Nitrite

Total Kjeldahl Nitrogen

Load (grams or millions of MPN)
notes

Turbidity

TSS

Site Information

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

Sampling Information

12/4/14 4:50

12/5/14 16:05

54

45° 40' 51.54"
-122° 39' 41.14'

COM

Benzo(a)anthracene

Benzo(k)fluoranthene

Grab Sample Taken

Storm Volume (gal):
Yes

QA Narrative  associated with storm event criterion: Carboy 1 of 3 broke during sample collection. Did not send in composite sample.

Precipitation and Flow Information 

Notes Notes

Naphthalene

Phenanthrene

Pyrene

Conductivity

Total Phosphorus

Dropped paramenter due to 2(+) years of "Non-Detects"

Acenaphthene

Acenaphthylene

Anthracene

Surfactants (MBAS)

BOD

Orthophosphate

Residual Range Organics

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Sample Event Volume (gal) 156,933.4

95.8

Hardness

Chloride

Indeno(1,2,3-cd)pyrene

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes

EMC Concentration

pH

Dropped paramenter due to 2(+) years of "Non-Detects"

Dropped paramenter due to 2(+) years of "Non-Detects"

Carbaryl

Dropped paramenter due to 2(+) years of "Non-Detects"Chlorpyrifos

Bis(2-ethylhexyl) phthalate

Fecal Coliform

Diesel Range Oeganics

Benzo(ghi)perylene

Benzo(b)fluoranthene

Chrysene

Dibenzo(a,h)anthracene

Fluoranthene

Fluorene
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Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

≥ 24 24.1 NA

≥ 0.2 0.39 NA

NA 12/18/14 9:25 NA

NA ############ ≥ 7

NA ############ ≥ 75

NA ############ Yes
NA 42622.0

Units Result QA MRL notes Result QA

General

mg/L 1 NA

NTU 0.2 NA

NA NA NA

umhos/cm 2.0 NA

mg/L 2.0 NA

mg/L 0.025 NA

mg/L 0.2 NA

mg/L 1 NA

Nutrients

mg/L 0.01 NA

mg/L 0.01 NA

mg/L 0.5 NA

mg/L 0.01 NA

Metals

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 5 NA

ug/L 1.0 NA

ug/L 0.2 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L NA Dropped 0.1 NA
ug/L NA Dropped 0.1 NA

Units Result QA MRL Result QA

Herbicides

ug/L 1 NA

ug/L NA Dropped 1 NA

Insecticides

ug/L 1 NA

ug/L NA Dropped 1 NA

PAHs

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

Phthalates

ug/L 1 NA

Microbial

MPN 1300 2.0 NA

Petroleum Hydrocarbons

ug/L 1000 J 500.00 161.342

ug/L 1100.00 NA

TPH - Gasoline ug/L NA Dropped 250.00 NA

ug/L 0.062 UJ 0.50 0.005

ug/L 0.21 J 0.50 0.034

ug/L 0.05 UJ 0.50 0.004

ug/L 0.11 UJ 0.50 0.009

ug/L 0.074 UJ 0.50 0.006

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable; 

Dropped = Analyte dropped from list of anaalyses due to two (+) years of non-detect data

45° 40' 51.54"
-122° 39' 41.14'

26.77

COM

Site Information

COM WY2015 Storm #8: 12/18/2014

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes

EMC Concentration

pH

Dropped paramenter due to 2(+) years of "Non-Detects"

Dropped paramenter due to 2(+) years of "Non-Detects"

Carbaryl

Dropped paramenter due to 2(+) years of "Non-Detects"Chlorpyrifos

Bis(2-ethylhexyl) phthalate

Fecal Coliform

Diesel Range Oeganics

Benzo(ghi)perylene

Benzo(b)fluoranthene

Chrysene

Dibenzo(a,h)anthracene

Fluoranthene

Fluorene

Conductivity

Total Phosphorus

Dropped paramenter due to 2(+) years of "Non-Detects"

Acenaphthene

Acenaphthylene

Anthracene

Surfactants (MBAS)

BOD

Residual Range Organics

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Sample Event Volume (gal)

Hardness

Chloride

Indeno(1,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

Benzo(a)anthracene

Benzo(k)fluoranthene

Grab Sample Taken

Storm Volume (gal):
Yes

QA Narrative  associated with storm event criterion: 

Load (grams or millions of MPN)

Orthophosphate

Notes

Lab Service Request Number: K1414192

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

Sampling InformationPrecipitation and Flow Information 

Notes

notes

Turbidity

TSS

Nitrate+Nitrite

Total Kjeldahl Nitrogen

Dissolved Cu

Total Cu

Dissolved Zinc

Total Zn

Diss. Cadmium

Total Cadmium

Dissolved Lead

Total Lead

Dissolved Mercury
Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dichlobenil
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Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

≥ 24 91.3 NA

≥ 0.2 0.66 NA

NA 1/15/15 11:50 NA

NA 1/16/15 9:00 ≥ 7

NA 1/15/15 13:25 ≥ 75

NA 1/16/15 15:20 Yes
NA 85512.1

Units Result QA MRL notes Result QA

General

mg/L 89 1 28809

NTU 53.8 0.2 NA

NA 7.12 NA NA

umhos/cm 30.1 2.0 NA

mg/L 5.4 2.0 1748.0

mg/L 0.05 UJ 0.025 8.09 UJ

mg/L 0.67 0.2 217

mg/L 16 J 1 5179 J

Nutrients

mg/L 0.223 J 0.01 72.2 J

mg/L 0.012 0.01 3.9

mg/L 0.96 J 0.5 310.8 J

mg/L 0.185 0.01 59.9

Metals

ug/L 15.8 0.1 5.11

ug/L 3.11 J 0.1 1.01 J

ug/L 82.2 5 26.61

ug/L 18 J 1.0 5.83 J

ug/L 0.126 0.2 0.041

ug/L 0.016 J 0.1 0.005 J

ug/L 8.95 0.1 2.897

ug/L 0.036 0.1 0.012

ug/L NA Dropped 0.1 NA
ug/L NA Dropped 0.1 NA

Units Result QA MRL Result QA

Herbicides

ug/L 0.056 UJ 1 0.009 UJ

ug/L NA Dropped 1 NA

Insecticides

ug/L 0.004 UJ 1 0.001 UJ

ug/L NA Dropped 1 NA

PAHs

ug/L 0.05 J 0.1 0.016 J

ug/L 0.025 0.1 0.008

ug/L 0.14 0.1 0.045

ug/L 0.012 J 0.1 0.004 J

ug/L 0.019 J 0.1 0.006 J

ug/L 0.043 J 0.1 0.014 J

ug/L 0.15 0.1 0.049

ug/L 0.026 0.1 0.008

ug/L 0.23 0.1 0.074

ug/L 0.28 J 0.1 0.091 J

ug/L 0.087 0.1 0.028

ug/L 0.072 J 0.1 0.023 J

ug/L 0.11 0.1 0.036

ug/L 0.02 0.1 0.006

ug/L 0.17 0.1 0.055

Phthalates

ug/L 23 J 1 7.445 J

Microbial

MPN 110 2.0 NA

Petroleum Hydrocarbons

ug/L 840 J 500.00 271.907

ug/L 3400 1100.00 1100.575

TPH - Gasoline ug/L NA Dropped 250.00 NA

ug/L 0.062 UJ 0.50 0.010

ug/L 0.38 J 0.50 0.123

ug/L 0.05 UJ 0.50 0.008

ug/L 0.15 J 0.50 0.049

ug/L 0.074 UJ 0.50 0.012

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable; 

Dropped = Analyte dropped from list of anaalyses due to two (+) years of non-detect data

COM WY2015 Storm #9: 01/15/2015

Site Information

COM

45° 40' 51.54"
-122° 39' 41.14'

26.77

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes

EMC Concentration

pH

Dropped paramenter due to 2(+) years of "Non-Detects"

Dropped paramenter due to 2(+) years of "Non-Detects"

Carbaryl

Dropped paramenter due to 2(+) years of "Non-Detects"Chlorpyrifos

Bis(2-ethylhexyl) phthalate

Fecal Coliform

Diesel Range Oeganics

Benzo(ghi)perylene

Benzo(b)fluoranthene

Chrysene

Dibenzo(a,h)anthracene

Fluoranthene

Fluorene

31

Conductivity

Total Phosphorus

Dropped paramenter due to 2(+) years of "Non-Detects"

Acenaphthene

Acenaphthylene

Anthracene

Surfactants (MBAS)

BOD

Residual Range Organics

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Sample Event Volume (gal) 84976.2

99.4

Hardness

Chloride

Indeno(1,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

Benzo(a)anthracene

Benzo(k)fluoranthene

Grab Sample Taken

Storm Volume (gal):
Yes

QA Narrative  associated with storm event criterion: 

Load (grams or millions of MPN)

Orthophosphate

Notes

Lab Service Request Number: K1500439, K1500479

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

Sampling Information

1/15/15 13:25

1/16/15 3:30

Precipitation and Flow Information 

Notes

notes

Turbidity

TSS

Nitrate+Nitrite

Total Kjeldahl Nitrogen

Dissolved Cu

Total Cu

Dissolved Zinc

Total Zn

Diss. Cadmium

Total Cadmium

Dissolved Lead

Total Lead

Dissolved Mercury
Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dichlobenil
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Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

≥ 24 25.2 NA

≥ 0.2 1.7 NA

NA 1/17/15 3:40 NA

NA 1/19/15 4:35 ≥ 7

NA 1/17/15 4:15 ≥ 75

NA 1/19/15 10:35 Yes
NA 314549.3

Units Result QA MRL notes Result QA

General

mg/L 136 1 161935

NTU 52.6 0.2 NA

NA 7.11 NA NA

umhos/cm 18.9 2.0 NA

mg/L 2 UJ 2.0 1190.7 UJ

mg/L 0.21 0.025 250.05

mg/L 0.6 0.2 714

mg/L 22.4 J 1 26672 J

Nutrients

mg/L 0.247 J 0.01 294.1 J

mg/L 0.011 0.01 13.1

mg/L 1.08 J 0.5 1286.0 J

mg/L 0.064 0.01 76.2

Metals

ug/L 20.4 0.1 24.29

ug/L 2.58 J 0.1 3.07 J

ug/L 87.6 5 104.31

ug/L 13.8 J 1.0 16.43 J

ug/L 0.164 0.2 0.195

ug/L 0.016 J 0.1 0.019 J

ug/L 13.6 0.1 16.194

ug/L 0.028 0.1 0.033

ug/L NA Dropped 0.1 NA
ug/L NA Dropped 0.1 NA

Units Result QA MRL Result QA

Herbicides

ug/L 0.065 UJ 1 0.039 UJ

ug/L NA Dropped 1 NA

Insecticides

ug/L 0.004 UJ 1 0.002 UJ

ug/L NA Dropped 1 NA

PAHs

ug/L 0.083 J 0.1 0.099 J

ug/L 0.018 J 0.1 0.021 J

ug/L 0.14 0.1 0.167

ug/L 0.009 J 0.1 0.011 J

ug/L 0.015 J 0.1 0.018 J

ug/L 0.04 J 0.1 0.048 J

ug/L 0.12 0.1 0.143

ug/L 0.017 J 0.1 0.020 J

ug/L 0.19 0.1 0.226

ug/L 0.23 J 0.1 0.274 J

ug/L 0.085 0.1 0.101

ug/L 0.066 J 0.1 0.079 J

ug/L 0.1 0.1 0.119

ug/L 0.02 J 0.1 0.024 J

ug/L 0.15 0.1 0.179

Phthalates

ug/L 6 J 1 7.144 J

Microbial

MPN 2.0 NA

Petroleum Hydrocarbons

ug/L 500.00 NA

ug/L 1100.00 NA

TPH - Gasoline ug/L NA Dropped 250.00 NA

ug/L 0.50 NA

ug/L 0.50 NA

ug/L 0.50 NA

ug/L 0.50 NA

ug/L 0.50 NA

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable; 

Dropped = Analyte dropped from list of anaalyses due to two (+) years of non-detect data

Dichlobenil

Dissolved Mercury
Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dissolved Lead

Total Lead

Diss. Cadmium

Total Cadmium

Dissolved Zinc

Total Zn

Dissolved Cu

Total Cu

Nitrate+Nitrite

Total Kjeldahl Nitrogen

notes

Turbidity

TSS

Notes

Lab Service Request Number: K1500514

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

Sampling Information

1/17/15 4:15

1/18/15 10:40

Precipitation and Flow Information 

Notes

Orthophosphate

Benzo(a)anthracene

Benzo(k)fluoranthene

Grab Sample Taken

Storm Volume (gal):
No

QA Narrative  associated with storm event criterion: 

Load (grams or millions of MPN)

Residual Range Organics

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Sample Event Volume (gal) 311912.2

99.2

Hardness

Chloride

Indeno(1,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

Dibenzo(a,h)anthracene

Fluoranthene

Fluorene

15

Conductivity

Total Phosphorus

Dropped paramenter due to 2(+) years of "Non-Detects"

Acenaphthene

Acenaphthylene

Anthracene

Surfactants (MBAS)

BOD

Site Information

COM

45° 40' 51.54"
-122° 39' 41.14'

26.77

COM WY2015 Storm #10: 01/17/2015

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes

EMC Concentration

pH

Dropped paramenter due to 2(+) years of "Non-Detects"

Dropped paramenter due to 2(+) years of "Non-Detects"

Carbaryl

Dropped paramenter due to 2(+) years of "Non-Detects"Chlorpyrifos

Bis(2-ethylhexyl) phthalate

Fecal Coliform

Diesel Range Oeganics

Benzo(ghi)perylene

Benzo(b)fluoranthene

Chrysene
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Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

≥ 24 121.4 NA

≥ 0.2 0.26 NA

NA 2/1/15 4:15 NA

NA 2/1/15 18:00 ≥ 7

NA 2/1/15 5:30 ≥ 75

NA 2/1/15 20:20 Yes
NA 16889.2

Units Result QA MRL notes Result QA

General

mg/L 44 1 2813

NTU 26.1 0.2 NA

NA 7.35 NA NA

umhos/cm 40.6 2.0 NA

mg/L 2.5 J 2.0 159.8 J

mg/L 0.05 UJ 0.025 1.60 UJ

mg/L 0.87 0.2 56

mg/L 22.4 J 1 1432 J

Nutrients

mg/L 0.142 J 0.01 9.1 J

mg/L 0.004 UJ 0.01 0.3 UJ

mg/L 1.51 J 0.5 96.5 J

mg/L 0.328 0.01 21.0

Metals

ug/L 13.1 0.1 0.84

ug/L 5.68 J 0.1 0.36 J

ug/L 62.9 5 4.02

ug/L 24.3 J 1.0 1.55 J

ug/L 0.096 0.2 0.006

ug/L 0.015 J 0.1 0.001 J

ug/L 5.4 0.1 0.345

ug/L 0.04 0.1 0.003

ug/L NA Dropped 0.1 NA
ug/L NA Dropped 0.1 NA

Units Result QA MRL Result QA

Herbicides

ug/L 0.056 UJ 1 0.002 UJ

ug/L NA Dropped 1 NA

Insecticides

ug/L 0.004 UJ 1 0.000 UJ

ug/L NA Dropped 1 NA

PAHs

ug/L 0.045 J 0.1 0.003 J

ug/L 0.018 J 0.1 0.001 J

ug/L 0.055 0.1 0.004

ug/L 0.007 J 0.1 0.000 J

ug/L 0.009 J 0.1 0.001 J

ug/L 0.016 J 0.1 0.001 J

ug/L 0.064 0.1 0.004

ug/L 0.013 J 0.1 0.001 J

ug/L 0.09 0.1 0.006

ug/L 0.13 J 0.1 0.008 J

ug/L 0.041 0.1 0.003

ug/L 0.025 J 0.1 0.002 J

ug/L 0.076 0.1 0.005

ug/L 0.006 J 0.1 0.000 J

ug/L 0.083 0.1 0.005

Phthalates

ug/L 5.8 J 1 0.371 J

Microbial

MPN 2.0 NA

Petroleum Hydrocarbons

ug/L 500.00 NA

ug/L 1100.00 NA

TPH - Gasoline ug/L NA Dropped 250.00 NA

ug/L 0.50 NA

ug/L 0.50 NA

ug/L 0.50 NA

ug/L 0.50 NA

ug/L 0.50 NA

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable; 

Dropped = Analyte dropped from list of anaalyses due to two (+) years of non-detect data

Dichlobenil

Dissolved Mercury
Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dissolved Lead

Total Lead

Diss. Cadmium

Total Cadmium

Dissolved Zinc

Total Zn

Dissolved Cu

Total Cu

Nitrate+Nitrite

Total Kjeldahl Nitrogen

notes

Turbidity

TSS

Notes

Lab Service Request Number: K1500980

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

Sampling Information

2/1/15 5:30

2/1/15 20:15

Precipitation and Flow Information 

Notes

Orthophosphate

Benzo(a)anthracene

Benzo(k)fluoranthene

Grab Sample Taken

Storm Volume (gal):
No

QA Narrative  associated with storm event criterion: 

Load (grams or millions of MPN)

Residual Range Organics

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Sample Event Volume (gal) 16889.21978

100.0

Hardness

Chloride

Indeno(1,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

Dibenzo(a,h)anthracene

Fluoranthene

Fluorene

10

Conductivity

Total Phosphorus

Dropped paramenter due to 2(+) years of "Non-Detects"

Acenaphthene

Acenaphthylene

Anthracene

Surfactants (MBAS)

BOD

26.77

-122° 39' 41.14'
45° 40' 51.54"

COM

Site Information

COM WY2015 Storm #11: 02/01/2015

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes

EMC Concentration

pH

Dropped paramenter due to 2(+) years of "Non-Detects"

Dropped paramenter due to 2(+) years of "Non-Detects"

Carbaryl

Dropped paramenter due to 2(+) years of "Non-Detects"Chlorpyrifos

Bis(2-ethylhexyl) phthalate

Fecal Coliform

Diesel Range Oeganics

Benzo(ghi)perylene

Benzo(b)fluoranthene

Chrysene
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Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

≥ 24 388.34 NA

≥ 0.2 0.48 NA

NA 2/26/15 1:55 NA

NA 2/27/15 21:35 ≥ 7

NA 2/26/15 7:40 ≥ 75

NA 2/27/15 13:05 Yes
NA 34373.2

Units Result QA MRL notes Result QA

General

mg/L 192 1 24982

NTU 152 0.2 NA

NA 7.4 NA NA

umhos/cm 22.5 2.0 NA

mg/L 12.5 2.0 1626.5

mg/L 0.07 0.025 9.11

mg/L 0.53 0.2 69

mg/L 24 J 1 3123 J

Nutrients

mg/L 0.493 J 0.01 64.1 J

mg/L 0.034 0.01 4.4

mg/L 1.76 J 0.5 229.0 J

mg/L 0.217 0.01 28.2

Metals

ug/L 34.5 0.1 4.49

ug/L 4.33 J 0.1 0.56 J

ug/L 230 5 29.93

ug/L 26.2 J 1.0 3.41 J

ug/L 0.422 0.2 0.055

ug/L 0.031 0.1 0.004

ug/L 24.5 0.1 3.188

ug/L 0.062 0.1 0.008

ug/L NA Dropped 0.1 NA
ug/L NA Dropped 0.1 NA

Units Result QA MRL Result QA

Herbicides

ug/L 0.27 UJ 1 0.018 UJ

ug/L NA Dropped 1 NA

Insecticides

ug/L 0.005 J 1 0.001 J

ug/L NA Dropped 1 NA

PAHs

ug/L 0.068 J 0.1 0.009 J

ug/L 0.012 J 0.1 0.002 J

ug/L 0.12 0.1 0.016

ug/L 0.009 J 0.1 0.001 J

ug/L 0.013 J 0.1 0.002 J

ug/L 0.04 J 0.1 0.005 J

ug/L 0.16 0.1 0.021

ug/L 0.021 0.1 0.003

ug/L 0.24 0.1 0.031

ug/L 0.25 J 0.1 0.033 J

ug/L 0.088 0.1 0.011

ug/L 0.059 J 0.1 0.008 J

ug/L 0.2 0.1 0.026

ug/L 0.015 J 0.1 0.002 J

ug/L 0.18 0.1 0.023

Phthalates

ug/L 6.9 J 1 0.898 J

Microbial

MPN 350 2.0 NA

Petroleum Hydrocarbons

ug/L 1400 500.00 182.163

ug/L 3600 1100.00 468.420

TPH - Gasoline ug/L NA Dropped 250.00 NA

ug/L 0.062 UJ 0.50 0.004

ug/L 0.65 J 0.50 0.085

ug/L 0.05 UJ 0.50 0.003

ug/L 0.11 UJ 0.50 0.007

ug/L 0.074 UJ 0.50 0.005

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable; 

Dropped = Analyte dropped from list of anaalyses due to two (+) years of non-detect data

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes

EMC Concentration

pH

Dropped paramenter due to 2(+) years of "Non-Detects"

Dropped paramenter due to 2(+) years of "Non-Detects"

Carbaryl

Dropped paramenter due to 2(+) years of "Non-Detects"Chlorpyrifos

Bis(2-ethylhexyl) phthalate

Fecal Coliform

Diesel Range Oeganics

Benzo(ghi)perylene

Benzo(b)fluoranthene

Chrysene

Dibenzo(a,h)anthracene

Fluoranthene

Fluorene

Residual Range Organics

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Sample Event Volume (gal) 26704.3

77.7

Hardness

Chloride

Naphthalene

Phenanthrene

Pyrene

Conductivity

Total Phosphorus

Dropped paramenter due to 2(+) years of "Non-Detects"

Acenaphthene

Acenaphthylene

Anthracene

Surfactants (MBAS)

BOD

Orthophosphate

Benzo(a)anthracene

Benzo(k)fluoranthene

Grab Sample Taken

Storm Volume (gal):
Yes

QA Narrative  associated with storm event criterion: 

Precipitation and Flow Information 

Notes Notes

Indeno(1,2,3-cd)pyrene

Lab Service Request Number: K1501955, K1502025

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

Sampling Information

2/26/15 7:40

2/27/15 3:35

14

Load (grams or millions of MPN)
notes

Turbidity

TSS

Nitrate+Nitrite

Total Kjeldahl Nitrogen

Dissolved Cu

Total Cu

Dissolved Zinc

Total Zn

Diss. Cadmium

Total Cadmium

Dissolved Lead

Total Lead

Dissolved Mercury
Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dichlobenil

COM WY2015 Storm #12: 02/26/2015

Site Information

COM

45° 40' 51.54"
-122° 39' 41.14'

26.77

Captured 100 percent of first 

24 hours of storm flow.
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Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

≥ 24 164.83 NA

≥ 0.2 0.08 j NA

NA 3/11/15 8:50 NA

NA 3/11/15 15:00 ≥ 7

NA 3/11/15 9:40 ≥ 75

NA 3/11/15 18:25 Yes
NA 444.4

Units Result QA MRL notes Result QA

General

mg/L 1 NA

NTU 0.2 NA

NA NA NA

umhos/cm 2.0 NA

mg/L 2.0 NA

mg/L 0.025 NA

mg/L 0.2 NA

mg/L 1 NA

Nutrients

mg/L 0.01 NA

mg/L 0.01 NA

mg/L 0.5 NA

mg/L 0.01 NA

Metals

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 5 NA

ug/L 1.0 NA

ug/L 0.2 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L NA Dropped 0.1 NA
ug/L NA Dropped 0.1 NA

Units Result QA MRL Result QA

Herbicides

ug/L 1 NA

ug/L NA Dropped 1 NA

Insecticides

ug/L 1 NA

ug/L NA Dropped 1 NA

PAHs

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 4.374

Phthalates

ug/L 1 NA

Microbial

MPN 240 2.0 NA

Petroleum Hydrocarbons

ug/L 2600 500.00 NA

ug/L 3400 1100.00 5.720

TPH - Gasoline ug/L NA Dropped 250.00 NA

ug/L 0.062 UJ 0.50 0.000

ug/L 0.74 J 0.50 0.001

ug/L 0.05 UJ 0.50 0.000

ug/L 0.11 UJ 0.50 0.000

ug/L 0.074 UJ 0.50 0.000

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable; 

Dropped = Analyte dropped from list of anaalyses due to two (+) years of non-detect data

Dichlobenil

Dissolved Mercury
Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dissolved Lead

Total Lead

Diss. Cadmium

Total Cadmium

Dissolved Zinc

Total Zn

Dissolved Cu

Total Cu

Total Kjeldahl Nitrogen

Notes

Lab Service Request Number: K1502466

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

Sampling InformationPrecipitation and Flow Information 

Notes

Valid grab sample storm event.

Orthophosphate

notes

Turbidity

TSS

Benzo(a)anthracene

Benzo(k)fluoranthene

Grab Sample Taken

Storm Volume (gal):

QA Narrative  associated with storm event criterion: 

Load (grams or millions of MPN)

Nitrate+Nitrite

Residual Range Organics

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Sample Event Volume (gal)

Hardness

Chloride

Indeno(1,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

Dibenzo(a,h)anthracene

Fluoranthene

Fluorene

Conductivity

Total Phosphorus

Dropped paramenter due to 2(+) years of "Non-Detects"

Acenaphthene

Acenaphthylene

Anthracene

Surfactants (MBAS)

BOD

COM WY2015 Storm #13: 03/11/2015

Site Information

COM

45° 40' 51.54"
-122° 39' 41.14'

26.77

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes

EMC Concentration

pH

Dropped paramenter due to 2(+) years of "Non-Detects"

Dropped paramenter due to 2(+) years of "Non-Detects"

Carbaryl

Dropped paramenter due to 2(+) years of "Non-Detects"Chlorpyrifos

Bis(2-ethylhexyl) phthalate

Fecal Coliform

Diesel Range Oeganics

Benzo(ghi)perylene

Benzo(b)fluoranthene

Chrysene
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Site Information

Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

≥ 24 87.49 NA

≥ 0.2 2.12 NA

NA 3/14/15 0:20 NA

NA 3/15/15 16:15 ≥ 7

NA 3/14/15 1:25 ≥ 75 j

NA 3/16/15 1:55 Yes
NA 361335.7

Units Result QA MRL notes Result QA

General

mg/L 80 1 109424

NTU 25.1 0.2 NA

NA 6.51 NA NA

umhos/cm 21.7 2.0 NA

mg/L 1 UJ 2.0 683.9 UJ

mg/L 0.065 0.025 88.91

mg/L 0.14 J 0.2 191 J

mg/L 20 J 1 27356 J

Nutrients

mg/L 0.148 J 0.01 202.4 J

mg/L 0.01 J 0.01 13.7 J

mg/L 1.03 J 0.5 1408.8 J

mg/L 0.099 0.01 135.4

Metals

ug/L 13.8 0.1 18.88

ug/L 3.39 J 0.1 4.64 J

ug/L 68.4 5 93.56

ug/L 15.9 J 1.0 21.75 J

ug/L 0.113 0.2 0.155

ug/L 0.016 J 0.1 0.022 J

ug/L 6.81 0.1 9.315

ug/L 0.027 0.1 0.037

ug/L NA Dropped 0.1 NA
ug/L NA Dropped 0.1 NA

Units Result QA MRL Result QA

Herbicides

ug/L 0.12 J 1 0.164 J

ug/L NA Dropped 1 NA

Insecticides

ug/L 0.004 UJ 1 0.003 UJ

ug/L NA Dropped 1 NA

PAHs

ug/L 0.017 J 0.1 0.023 J

ug/L 0.008 J 0.1 0.010 J

ug/L 0.07 0.1 0.096

ug/L 0.005 J 0.1 0.007 J

ug/L 0.01 J 0.1 0.013 J

ug/L 0.03 J 0.1 0.041 J

ug/L 0.057 0.1 0.078

ug/L 0.012 J 0.1 0.016 J

ug/L 0.11 0.1 0.150

ug/L 0.13 J 0.1 0.178 J

ug/L 0.053 0.1 0.072

ug/L 0.028 J 0.1 0.038 J

ug/L 0.1 0.1 0.137

ug/L 0.01 J 0.1 0.014 J

ug/L 0.11 0.1 0.150

Phthalates

ug/L 5.9 J 1 8.070 J

Microbial

MPN 2.0 NA

Petroleum Hydrocarbons

ug/L 500.00 NA

ug/L 1100.00 NA

TPH - Gasoline ug/L NA Dropped 250.00 NA

ug/L 0.50 NA

ug/L 0.50 NA

ug/L 0.50 NA

ug/L 0.50 NA

ug/L 0.50 NA

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable; 

Dropped = Analyte dropped from list of anaalyses due to two (+) years of non-detect data

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes

EMC Concentration

pH

Dropped paramenter due to 2(+) years of "Non-Detects"

Dropped paramenter due to 2(+) years of "Non-Detects"

Carbaryl

Dropped paramenter due to 2(+) years of "Non-Detects"Chlorpyrifos

Bis(2-ethylhexyl) phthalate

Fecal Coliform

Diesel Range Oeganics

Benzo(ghi)perylene

Benzo(b)fluoranthene

Chrysene

Dibenzo(a,h)anthracene

Fluoranthene

Fluorene

Residual Range Organics

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Sample Event Volume (gal) 217337.1

60.1

Hardness

Chloride

Naphthalene

Phenanthrene

Pyrene

Conductivity

Total Phosphorus

Dropped paramenter due to 2(+) years of "Non-Detects"

Acenaphthene

Acenaphthylene

Anthracene

Surfactants (MBAS)

BOD

Orthophosphate

Benzo(a)anthracene

Benzo(k)fluoranthene

Grab Sample Taken

Storm Volume (gal):
No

QA Narrative  associated with storm event criterion: 

Precipitation and Flow Information 

Notes Notes

Indeno(1,2,3-cd)pyrene

Lab Service Request Number: K1502675

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

Sampling Information

3/14/15 1:25

3/15/15 2:15

10

Load (grams or millions of MPN)
notes

Turbidity

TSS

Nitrate+Nitrite

Total Kjeldahl Nitrogen

Dissolved Cu

Total Cu

Dissolved Zinc

Total Zn

Diss. Cadmium

Total Cadmium

Dissolved Lead

Total Lead

Dissolved Mercury
Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dichlobenil

COM WY2015 Storm #14: 03/14/2015

COM

45° 40' 51.54"
-122° 39' 41.14'

26.77

Captured 100 percent of the 

first 24 hour storm flow.
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Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

≥ 24 24.7 NA

≥ 0.2 0.24 NA

NA 3/22/15 12:10 NA

NA 3/23/15 1:00 ≥ 7

NA 3/22/15 12:45 ≥ 75

NA 3/23/15 0:15 Yes
NA 27432.4

Units Result QA MRL notes Result QA

General

mg/L 360 1 37383

NTU 115 0.2 NA

NA 7.34 NA NA

umhos/cm 31 2.0 NA

mg/L 4.2 2.0 436.1

mg/L 0.085 0.025 8.83

mg/L 0.73 0.2 76

mg/L 22 J 1 2285 J

Nutrients

mg/L 0.432 J 0.01 44.9 J

mg/L 0.011 0.01 1.1

mg/L 0.32 J 0.5 33.2 J

mg/L 0.203 0.01 21.1

Metals

ug/L 35.4 0.1 3.68

ug/L 4.54 J 0.1 0.47 J

ug/L 187 5 19.42

ug/L 21.6 J 1.0 2.24 J

ug/L 0.347 0.2 0.036

ug/L 0.024 0.1 0.002

ug/L 28.2 0.1 2.928

ug/L 0.05 0.1 0.005

ug/L NA Dropped 0.1 NA
ug/L NA Dropped 0.1 NA

Units Result QA MRL Result QA

Herbicides

ug/L 0.14 J 1 0.015 J

ug/L NA Dropped 1 NA

Insecticides

ug/L 0.008 J 1 0.001 J

ug/L NA Dropped 1 NA

PAHs

ug/L 0.07 J 0.1 0.007 J

ug/L 0.019 0.1 0.002

ug/L 0.25 0.1 0.026

ug/L 0.009 J 0.1 0.001 J

ug/L 0.02 0.1 0.002

ug/L 0.003 UJ 0.1 0.000 UJ

ug/L 0.2 0.1 0.021

ug/L 0.033 0.1 0.003

ug/L 0.27 0.1 0.028

ug/L 0.44 J 0.1 0.046 J

ug/L 0.14 0.1 0.015

ug/L 0.14 J 0.1 0.015 J

ug/L 0.26 0.1 0.027

ug/L 0.049 0.1 0.005

ug/L 0.29 0.1 0.030

Phthalates

ug/L 4.7 J 1 0.488 J

Microbial

MPN 2.0 NA

Petroleum Hydrocarbons

ug/L 500.00 NA

ug/L 1100.00 NA

TPH - Gasoline ug/L NA Dropped 250.00 NA

ug/L 0.50 NA

ug/L 0.50 NA

ug/L 0.50 NA

ug/L 0.50 NA

ug/L 0.50 NA

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable; 

Dropped = Analyte dropped from list of anaalyses due to two (+) years of non-detect data

Dichlobenil

Dissolved Mercury
Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dissolved Lead

Total Lead

Diss. Cadmium

Total Cadmium

Dissolved Zinc

Total Zn

Dissolved Cu

Total Cu

Nitrate+Nitrite

Total Kjeldahl Nitrogen

notes

Turbidity

TSS

Notes

Lab Service Request Number: K1502944

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

Sampling Information

3/22/15 12:45

3/22/15 19:25

Precipitation and Flow Information 

Notes

Orthophosphate

Benzo(a)anthracene

Benzo(k)fluoranthene

Grab Sample Taken

Storm Volume (gal):
No

QA Narrative  associated with storm event criterion: 

Load (grams or millions of MPN)

Residual Range Organics

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Sample Event Volume (gal) 26787.6

97.6

Hardness

Chloride

Indeno(1,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

Dibenzo(a,h)anthracene

Fluoranthene

Fluorene

16

Conductivity

Total Phosphorus

Dropped paramenter due to 2(+) years of "Non-Detects"

Acenaphthene

Acenaphthylene

Anthracene

Surfactants (MBAS)

BOD

COM WY2015 Storm #15: 03/22/2015

Site Information

COM

45° 40' 51.54"
-122° 39' 41.14'

26.77

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes

EMC Concentration

pH

Dropped paramenter due to 2(+) years of "Non-Detects"

Dropped paramenter due to 2(+) years of "Non-Detects"

Carbaryl

Dropped paramenter due to 2(+) years of "Non-Detects"Chlorpyrifos

Bis(2-ethylhexyl) phthalate

Fecal Coliform

Diesel Range Oeganics

Benzo(ghi)perylene

Benzo(b)fluoranthene

Chrysene
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Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

≥ 24 49.3 NA

≥ 0.2 0.53 NA

NA 4/13/15 14:20 NA

NA 4/14/15 23:50 ≥ 7

NA 4/13/15 14:50 ≥ 75

NA 4/14/15 23:40 Yes
NA 51371.0

Units Result QA MRL notes Result QA

General

mg/L 174 1 33836

NTU 83 0.2 NA

NA 7.18 NA NA

umhos/cm 33 2.0 NA

mg/L 2.3 2.0 447.3

mg/L 0.085 0.025 16.53

mg/L 1.31 0.2 255

mg/L 18 J 1 3500 J

Nutrients

mg/L 0.309 0.01 60.1

mg/L 0.009 J 0.01 1.8 J

mg/L 1.7 J 0.5 330.6 J

mg/L 0.179 0.01 34.8

Metals

ug/L 24.1 0.1 4.69

ug/L 5.58 J 0.1 1.09 J

ug/L 153 5 29.75

ug/L 23.5 J 1.0 4.57 J

ug/L 0.222 0.2 0.043

ug/L 0.018 J 0.1 0.004 J

ug/L 16.2 0.1 3.150

ug/L 0.117 0.1 0.023

ug/L NA Dropped 0.1 NA
ug/L NA Dropped 0.1 NA

Units Result QA MRL Result QA

Herbicides

ug/L 0.068 J 1 0.013 J

ug/L NA Dropped 1 NA

Insecticides

ug/L 0.04 UJ 1 0.004 UJ

ug/L NA Dropped 1 NA

PAHs

ug/L 0.057 0.1 0.011

ug/L 0.013 J 0.1 0.003 J

ug/L 0.14 0.1 0.027

ug/L 0.004 UJ 0.1 0.000 UJ

ug/L 0.013 J 0.1 0.003 J

ug/L 0.003 UJ 0.1 0.000 UJ

ug/L 0.1 0.1 0.019

ug/L 0.014 J 0.1 0.003 J

ug/L 0.15 0.1 0.029

ug/L 0.24 0.1 0.047

ug/L 0.075 J 0.1 0.015 J

ug/L 0.18 J 0.1 0.035 J

ug/L 0.003 UJ 0.1 0.000 UJ

ug/L 0.017 J 0.1 0.003 J

ug/L 0.15 J 0.1 0.029 J

Phthalates

ug/L 5.2 1 1.011

Microbial

MPN 2.0 NA

Petroleum Hydrocarbons

ug/L 500.00 NA

ug/L 1100.00 NA

TPH - Gasoline ug/L NA Dropped 250.00 NA

ug/L 0.50 NA

ug/L 0.50 NA

ug/L 0.50 NA

ug/L 0.50 NA

ug/L 0.50 NA

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable; 

Dropped = Analyte dropped from list of anaalyses due to two (+) years of non-detect data

COM WY2015 Storm #16: 04/13/2015

Site Information

COM

45° 40' 51.54"
-122° 39' 41.14'

26.77

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes

EMC Concentration

pH

Dropped paramenter due to 2(+) years of "Non-Detects"

Dropped paramenter due to 2(+) years of "Non-Detects"

Carbaryl

Dropped paramenter due to 2(+) years of "Non-Detects"Chlorpyrifos

Bis(2-ethylhexyl) phthalate

Fecal Coliform

Diesel Range Oeganics

Benzo(ghi)perylene

Benzo(b)fluoranthene

Chrysene

Dibenzo(a,h)anthracene

Fluoranthene

Fluorene

14

Conductivity

Total Phosphorus

Dropped paramenter due to 2(+) years of "Non-Detects"

Acenaphthene

Acenaphthylene

Anthracene

Surfactants (MBAS)

BOD

Residual Range Organics

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Sample Event Volume (gal) 49625.4

96.6

Hardness

Chloride

Indeno(1,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

Benzo(a)anthracene

Benzo(k)fluoranthene

Grab Sample Taken

Storm Volume (gal):
No

QA Narrative  associated with storm event criterion: 

Load (grams or millions of MPN)

Orthophosphate

Notes

Lab Service Request Number: K1503841

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

Sampling Information

4/13/15 14:50

4/14/15 14:50

Precipitation and Flow Information 

Notes

notes

Turbidity

TSS

Nitrate+Nitrite

Total Kjeldahl Nitrogen

Dissolved Cu

Total Cu

Dissolved Zinc

Total Zn

Diss. Cadmium

Total Cadmium

Dissolved Lead

Total Lead

Dissolved Mercury
Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dichlobenil
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Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

≥ 24 134.8 NA

≥ 0.2 0.54 NA

NA 5/11/15 17:50 NA

NA 5/12/15 12:00 ≥ 7

NA 5/11/15 18:50 ≥ 75

NA 5/12/15 4:15 Yes
NA 35721.1

Units Result QA MRL notes Result QA

General

mg/L 66.7 1 9019

NTU 24.6 0.2 NA

NA 7.4 NA NA

umhos/cm 33.5 2.0 NA

mg/L 4.6 2.0 622.0

mg/L 0.16 0.025 21.64

mg/L 0.66 0.2 89

mg/L 14 J 1 1893 J

Nutrients NA

mg/L 0.161 0.01 21.8

mg/L 0.017 0.01 2.3

mg/L 1.38 J 0.5 186.6 J

mg/L 0.197 0.01 26.6

Metals

ug/L 15.7 0.1 2.12

ug/L 6.64 J 0.1 0.90 J

ug/L 78.4 5 10.60

ug/L 19.5 J 1.0 2.64 J

ug/L 0.114 0.2 0.015

ug/L 0.019 J 0.1 0.003 J

ug/L 6.54 0.1 0.884

ug/L 0.1 0.1 0.014

ug/L NA Dropped 0.1 NA
ug/L NA Dropped 0.1 NA

Units Result QA MRL Result QA

Herbicides

ug/L 0.17 J 1 0.023 J

ug/L NA Dropped 1 NA

Insecticides

ug/L 0.04 UJ 1 0.003 UJ

ug/L NA Dropped 1 NA

PAHs

ug/L 0.036 0.1 0.005

ug/L 0.008 J 0.1 0.001 J

ug/L 0.067 J 0.1 0.009 J

ug/L 0.004 UJ 0.1 0.000 UJ

ug/L 0.008 J 0.1 0.001 J

ug/L 0.031 J 0.1 0.004 J

ug/L 0.047 0.1 0.006

ug/L 0.01 J 0.1 0.001 J

ug/L 0.01 UJ 0.1 0.001 UJ

ug/L 0.11 0.1 0.015

ug/L 0.067 J 0.1 0.009 J

ug/L 0.099 J 0.1 0.013 J

ug/L 0.003 UJ 0.1 0.000 UJ

ug/L 0.018 J 0.1 0.002 J

ug/L 0.093 J 0.1 0.013 J

Phthalates

ug/L 6.2 1 0.838

Microbial

MPN 2.0 NA

Petroleum Hydrocarbons

ug/L 500.00 NA

ug/L 1100.00 NA

TPH - Gasoline ug/L NA Dropped 250.00 NA

ug/L 0.50 NA

ug/L 0.50 NA

ug/L 0.50 NA

ug/L 0.50 NA

ug/L 0.50 NA

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable; 

Dropped = Analyte dropped from list of anaalyses due to two (+) years of non-detect data

COM WY2015 Storm #17: 05/12/2015

Lab Service Request Number: K1505081

COM

45° 40' 51.54"
-122° 39' 41.14'

26.77

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes

EMC Concentration

pH

Dropped paramenter due to 2(+) years of "Non-Detects"

Dropped paramenter due to 2(+) years of "Non-Detects"

Carbaryl

Dropped paramenter due to 2(+) years of "Non-Detects"Chlorpyrifos

Bis(2-ethylhexyl) phthalate

Fecal Coliform

Diesel Range Oeganics

Benzo(ghi)perylene

Benzo(b)fluoranthene

Chrysene

Dibenzo(a,h)anthracene

Fluoranthene

Fluorene

11

Conductivity

Total Phosphorus

Dropped paramenter due to 2(+) years of "Non-Detects"

Acenaphthene

Acenaphthylene

Anthracene

Surfactants (MBAS)

BOD

Residual Range Organics

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Sample Event Volume (gal) 35420.14924

99.2

Hardness

Chloride

Indeno(1,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

Benzo(a)anthracene

Benzo(k)fluoranthene

Grab Sample Taken

Storm Volume (gal):
No

QA Narrative  associated with storm event criterion: 

Load (grams or millions of MPN)

Orthophosphate

Notes

Site Information

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

Sampling Information

5/11/15 18:50

5/12/15 3:25

Precipitation and Flow Information 

Notes

notes

Turbidity

TSS

Nitrate+Nitrite

Total Kjeldahl Nitrogen

Dissolved Cu

Total Cu

Dissolved Zinc

Total Zn

Diss. Cadmium

Total Cadmium

Dissolved Lead

Total Lead

Dissolved Mercury
Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dichlobenil
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Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

≥ 24 427.4 NA

≥ 0.2 0.41 NA

NA 6/1/15 5:00 NA

NA 6/2/15 2:40 ≥ 7

NA 6/1/15 8:05 ≥ 75

NA 6/2/15 0:15 Yes
NA 32952.8

Units Result QA MRL notes Result QA

General

mg/L 1 NA

NTU 0.2 NA

NA NA NA

umhos/cm 2.0 NA

mg/L 2.0 NA

mg/L 0.025 NA

mg/L 0.2 NA

mg/L 1 NA

Nutrients

mg/L 0.01 NA

mg/L 0.01 NA

mg/L 0.5 NA

mg/L 0.01 NA

Metals

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 5 NA

ug/L 1.0 NA

ug/L 0.2 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L NA Dropped 0.1 NA
ug/L NA Dropped 0.1 NA

Units Result QA MRL Result QA

Herbicides

ug/L 1 NA

ug/L NA Dropped 1 NA

Insecticides

ug/L 1 NA

ug/L NA Dropped 1 NA

PAHs

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

Phthalates

ug/L 1 NA

Microbial

MPN 3500 2.0 NA

Petroleum Hydrocarbons

ug/L 3900 500.00 486.486

ug/L 5700 1100.00 711.018

TPH - Gasoline ug/L NA Dropped 250.00 NA

ug/L 0.062 UJ 0.50 0.004

ug/L 3.3 J 0.50 0.412

ug/L 0.05 UJ 0.50 0.003

ug/L 0.11 UJ 0.50 0.007

ug/L 0.074 UJ 0.50 0.005

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable; 

Dropped = Analyte dropped from list of anaalyses due to two (+) years of non-detect data

Dichlobenil

Dissolved Mercury
Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dissolved Lead

Total Lead

Diss. Cadmium

Total Cadmium

Dissolved Zinc

Total Zn

Dissolved Cu

Total Cu

Nitrate+Nitrite

Total Kjeldahl Nitrogen

notes

Turbidity

TSS

Notes

Site Information

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

Sampling InformationPrecipitation and Flow Information 

Notes

Orthophosphate

Benzo(a)anthracene

Benzo(k)fluoranthene

Grab Sample Taken

Storm Volume (gal):
Yes

QA Narrative  associated with storm event criterion: 

Load (grams or millions of MPN)

Residual Range Organics

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Sample Event Volume (gal)

Hardness

Chloride

Indeno(1,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

Dibenzo(a,h)anthracene

Fluoranthene

Fluorene

Conductivity

Total Phosphorus

Dropped paramenter due to 2(+) years of "Non-Detects"

Acenaphthene

Acenaphthylene

Anthracene

Surfactants (MBAS)

BOD

COM

45° 40' 51.54"
-122° 39' 41.14'

26.77

COM WY2015 Storm #18: 06/01/2015

Lab Service Request Number: K1505805

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes

EMC Concentration

pH

Dropped paramenter due to 2(+) years of "Non-Detects"

Dropped paramenter due to 2(+) years of "Non-Detects"

Carbaryl

Dropped paramenter due to 2(+) years of "Non-Detects"Chlorpyrifos

Bis(2-ethylhexyl) phthalate

Fecal Coliform

Diesel Range Oeganics

Benzo(ghi)perylene

Benzo(b)fluoranthene

Chrysene
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Appendix 2B  Water Year 2015 High Density Residential Site Individual Storm 

Reports 
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Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

24 48.3 NA

0.2 0.47 NA

NA ############ NA

NA ############ 7

NA ############ 75
NA ############ Yes No
NA 216201.1

EMC Concentration
Units Result QA MRL notes Result QA

General

mg/L 18 J 1 14731 J

NTU 4.67 0.2 NA

NA 6.8 NA

umhos/cm 28.8 NA

mg/L 3.2 J 2.0 2618.9 J

mg/L 0.05 0.025 40.92

mg/L 1.41  0.2 1154  

mg/L 9.6 J 1 7857 J

Nutrients

Total Phosphorus mg/L 0.132 0.01 108.0

mg/L 0.049 0.01 40.1

mg/L 1.24 J 0.5 1014.8 J

mg/L 0.216 0.01 176.8

Metals

ug/L 12.1 0.1 9.90

ug/L 7.94 J 0.1 6.50 J

ug/L 339 5 277.44

ug/L 291 1.0 238.16

ug/L 0.039 0.2 0.032

ug/L 0.021 0.1 0.017

ug/L 1.08 0.1 0.884

ug/L 0.094 0.1 0.077

ug/L 0.02 UJ 0.1 0.016 UJ
ug/L 0.02 UJ 0.1 0.016 UJ

Units Result QA MRL Result QA

Herbicides

ug/L 0.51 1 0.417

ug/L 0.03 J 1 0.025 J

Insecticides

ug/L 0.012 J 1 0.010 J

Chlorpyrifos ug/L Dropped 1 NA

PAHs

ug/L 0.031 0.1 0.025

ug/L 0.0045 J 0.1 0.004 J

ug/L 0.0067 J 0.1 0.005 J

ug/L 0.0044 UJ 0.1 0.004 UJ

ug/L 0.0044 J 0.1 0.004 J

ug/L 0.003 UJ 0.1 0.002 UJ

ug/L 0.0095 J 0.1 0.008 J

ug/L 0.0043 UJ 0.1 0.004 UJ

ug/L 0.004 J 0.1 0.003 J

ug/L 0.01 UJ 0.1 0.008 UJ

ug/L 0.0071 J 0.1 0.006 J

ug/L 0.012 J 0.1 0.010 J

ug/L 0.0046 J 0.1 0.004 J

ug/L 0.0067 J 0.1 0.005 J

ug/L 0.0047 J 0.1 0.004 J

ug/L 0.022 0.1 0.018

Phthalates

Bis(2-ethylhexyl) phthalate ug/L 2.7 1 2.210

Microbial

Fecal Coliform MPN 2.0 NA

Petroleum Hydrocarbons

TPH - Diesel ug/L 500.00 NA

TPH - Oil ug/L 500.00 NA

TPH - Gasoline ug/L Dropped 250.00 NA

ug/L 0.50 0.003

ug/L 0.50 0.006

ug/L 0.50 0.003

ug/L 0.50 0.006

ug/L 0.50 0.004

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Indeno(1,2,3-cd)pyrene

Benzo(a)anthracene

Chrysene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Benzo(a)pyrene

Naphthalene

Acenaphthylene

Benzo(b)fluoranthene

Acenaphthene

Fluorene

Benzo(k)fluoranthene

Surfactants (MBAS)

Hardness

Orthophosphate

Nitrate+Nitrite

Dissolved Cu

Dissolved Zinc

Diss. Cadmium

Dissolved Lead

Dissolved Mercury

209425.17

Notes

pH

Conductivity

Carbaryl

Load (grams or millions of MPN)
notes

Turbidity

TSS

Precipitation and Flow Information 

Notes

Sample Event Volume (gal):

Lab Service Request Number: K1411439.03

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

10/13/14 22:20

10/14/14 15:45

35

96.9

Sampling Information

Grab Sample Taken

Storm Volume (gal):

QA Narrative for logistical problems associated with storm event criterion: 

BOD

Chloride

Total Kjeldahl Nitrogen

Total Cu

Total Zn

Total Cadmium

Total Lead

Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dichlobenil

Dropped paramenter due to 2(+) years of "Non-Detects"

HDR WY2015 Storm #1: 10/13/2014

Site Information

HDR

45° 42' 5.96"
-122° 42' 30.70"

238.65

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes
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Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

24 31.9 NA

0.2 0.27 NA

NA ############ NA

NA ############ 7

NA ############ 75
NA 10/21/14 4:30 Yes
NA 183602.9

EMC Concentration
Units Result QA MRL notes Result QA

General

mg/L 188 1 130662

NTU 26.1 0.2 NA

NA 6.88 NA

umhos/cm 19.9 NA

mg/L 5.2 2.0 3614.1

mg/L 0.05 UJ 0.025 34.75 UJ

mg/L 0.99  0.2 688  

mg/L 8 J 1 5560 J

Nutrients

Total Phosphorus mg/L 0.364 J 0.01 253.0 J

mg/L 0.03 0.01 20.9

mg/L 1.86 J 0.5 1292.7 J

mg/L 0.103 0.01 71.6

Metals

ug/L 26.6 0.1 18.49

ug/L 3.32 J 0.1 2.31 J

ug/L 345 5 239.78

ug/L 125 1.0 86.88

ug/L 0.146 0.2 0.101

ug/L 0.02 0.1 0.014

ug/L 8.05 0.1 5.595

ug/L 0.044 0.1 0.031

ug/L 0.02 UJ 0.1 0.014 UJ
ug/L 0.02 UJ 0.1 0.014 UJ

Units Result QA MRL Result QA

Herbicides

ug/L 1.1 1 0.765

ug/L 0.073 J 1 0.051 J

Insecticides

ug/L 0.004 UJ 1 0.003 UJ

Chlorpyrifos ug/L Dropped 1 NA

PAHs

ug/L 0.014 J 0.1 0.010 J

ug/L 0.0048 J 0.1 0.003 J

ug/L 0.031 0.1 0.022

ug/L 0.0044 UJ 0.1 0.003 UJ

ug/L 0.0038 UJ 0.1 0.003 UJ

ug/L 0.0075 J 0.1 0.005 J

ug/L 0.029 0.1 0.020

ug/L 0.014 J 0.1 0.010 J

ug/L 0.0062 J 0.1 0.004 J

ug/L 0.038 0.1 0.026

ug/L 0.047 J 0.1 0.033 J

ug/L 0.02 0.1 0.014

ug/L 0.012 J 0.1 0.008 J

ug/L 0.02 J 0.1 0.014 J

ug/L 0.0076 J 0.1 0.005 J

ug/L 0.039 0.1 0.027

Phthalates

Bis(2-ethylhexyl) phthalate ug/L 3.4 J 1 2.363 J

Microbial

Fecal Coliform MPN 2.0 NA

Petroleum Hydrocarbons

TPH - Diesel ug/L 500.00 NA

TPH - Oil ug/L 500.00 NA

TPH - Gasoline ug/L Dropped 250.00 NA

ug/L 0.50 0.003

ug/L 0.50 0.006

ug/L 0.50 0.003

ug/L 0.50 0.006

ug/L 0.50 0.004

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Indeno(1,2,3-cd)pyrene

Benzo(a)anthracene

Chrysene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Benzo(a)pyrene

pH

Conductivity

Carbaryl

Naphthalene

Acenaphthylene

Benzo(b)fluoranthene

Acenaphthene

Fluorene

Benzo(k)fluoranthene

Surfactants (MBAS)

Hardness

Orthophosphate

Nitrate+Nitrite

Dissolved Cu

Dissolved Zinc

Diss. Cadmium

Dissolved Lead

Dissolved Mercury

QA Narrative for logistical problems associated with storm event criterion: 

Precipitation and Flow Information 

Notes

Sample Event Volume (gal): 176002.21

Notes

Lab Service Request Number: K1411737.01

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

10/20/14 15:30

10/21/14 0:35

24

95.9

Sampling Information

Grab Sample Taken

Storm Volume (gal):
No

Load (grams or millions of MPN)
notes

Turbidity

TSS

BOD

Chloride

Total Kjeldahl Nitrogen

Total Cu

Total Zn

Total Cadmium

Total Lead

Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dichlobenil

Dropped paramenter due to 2(+) years of "Non-Detects"

Site Information

HDR

45° 42' 5.96"
-122° 42' 30.70"

238.65

HDR WY2015 Storm #2: 10/20/2014

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes
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ld HDR WY2015 Storm #3: 10/22/2014

Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

24 31.7 NA

0.2 1.74 NA

NA ############ NA

NA ############ 7

NA ############ 75
NA ############ Yes
NA 1290360.7

EMC Concentration
Units Result QA MRL notes Result QA

General

mg/L 53.5 1 261323

NTU 14 0.2 NA

NA 6.74 NA

umhos/cm 16.3 NA

mg/L 3.2 J 2.0 15630.5 J

mg/L 0.05 UJ 0.025 244.23 UJ

mg/L 0.24 J 0.2 1172 J

mg/L 8 J 1 39076 J

Nutrients

Total Phosphorus mg/L 0.221 J 0.01 1079.5 J

mg/L 0.035 0.01 171.0

mg/L 1.27 J 0.5 6203.4 J

mg/L 0.077 0.01 376.1

Metals

ug/L 12.5 0.1 61.06

ug/L 2 J 0.1 9.77 J

ug/L 584 5 2852.58

ug/L 195 1.0 952.49

ug/L 0.075 0.2 0.366

ug/L 0.005 UJ 0.1 0.024 UJ

ug/L 2.35 0.1 11.479

ug/L 0.027 0.1 0.132

ug/L 0.02 UJ 0.1 0.098 UJ
ug/L 0.02 UJ 0.1 0.098 UJ

Units Result QA MRL Result QA

Herbicides

ug/L 0.42 J 1 2.052 J

ug/L 0.096 J 1 0.469 J

Insecticides

ug/L 0.0066 J 1 0.032 J

Chlorpyrifos ug/L Dropped 1 NA

PAHs

ug/L 0.017 J 0.1 0.083 J

ug/L 0.0034 UJ 0.1 0.017 UJ

ug/L 0.032 0.1 0.156

ug/L 0.0044 UJ 0.1 0.021 UJ

ug/L 0.004 J 0.1 0.020 J

ug/L 0.0079 J 0.1 0.039 J

ug/L 0.019 J 0.1 0.093 J

ug/L 0.016 J 0.1 0.078 J

ug/L 0.0049 J 0.1 0.024 J

ug/L 0.027 0.1 0.132

ug/L 0.033 J 0.1 0.161 J

ug/L 0.022 0.1 0.107

ug/L 0.012 J 0.1 0.059 J

ug/L 0.02 0.1 0.098

ug/L 0.0058 J 0.1 0.028 J

ug/L 0.03 0.1 0.147

Phthalates

Bis(2-ethylhexyl) phthalate ug/L 3.1 J 1 15.142 J

Microbial

Fecal Coliform MPN 5400 2.0 NA

Petroleum Hydrocarbons

TPH - Diesel ug/L 300 500.00 NA

TPH - Oil ug/L 1000 500.00 NA

TPH - Gasoline ug/L Dropped 250.00 NA

ug/L 0.062 UJ 0.50 0.003

ug/L 0.08 J 0.50 0.006

ug/L 0.05 UJ 0.50 0.003

ug/L 0.11 UJ 0.50 0.006

ug/L 0.074 UJ 0.50 0.004

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable

HDR

-122° 42' 30.70"
45° 42' 5.96"

238.65

Lab Service Request Number: K1411902.02 & k1411780

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes

Dichlobenil

Dropped paramenter due to 2(+) years of "Non-Detects"

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Total Mercury

Total Lead

Total Cadmium

Total Zn

Total Cu

Total Kjeldahl Nitrogen

Chloride

BOD

Load (grams or millions of MPN)
notes

Turbidity

TSS

Site Information

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

10/21/14 23:40

10/22/14 22:55

32

83.4

Sampling Information

Grab Sample Taken

Storm Volume (gal):
Yes

QA Narrative for logistical problems associated with storm event criterion: 

Precipitation and Flow Information 

Notes

Sample Event Volume (gal): 1076564.42

Notes

pH

Conductivity

Carbaryl

Naphthalene

Acenaphthylene

Benzo(b)fluoranthene

Acenaphthene

Fluorene

Benzo(k)fluoranthene

Surfactants (MBAS)

Hardness

Orthophosphate

Nitrate+Nitrite

Dissolved Cu

Dissolved Zinc

Diss. Cadmium

Dissolved Lead

Dissolved Mercury

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Indeno(1,2,3-cd)pyrene

Benzo(a)anthracene

Chrysene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Benzo(a)pyrene
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Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

24 48.8 NA

0.2 0.67 NA

NA 10/28/14 3:15 NA

NA ############ 7

NA 10/28/14 4:45 75
NA ############ Yes
NA 355276.9

EMC Concentration
Units Result QA MRL notes Result QA

General

mg/L 23.5 J 1 31604 J

NTU 5.28 0.2 NA

NA 6.93 NA

umhos/cm 20.4 NA

mg/L 5.3 2.0 7127.8

mg/L 0.05 UJ 0.025 67.24 UJ

mg/L 0.63  0.2 847  

mg/L 6.8 J 1 9145 J

Nutrients

Total Phosphorus mg/L 0.13 J 0.01 174.8 J

mg/L 0.04 0.01 53.8

mg/L 0.67 J 0.5 901.1 J

mg/L 0.04 J 0.01 53.8 J

Metals

ug/L 7.88 J 0.1 10.60 J

ug/L 4.15 J 0.1 5.58 J

ug/L 159 5 213.83

ug/L 120 1.0 161.38

ug/L 0.036 0.2 0.048

ug/L 0.013 J 0.1 0.017 J

ug/L 1.26 0.1 1.695

ug/L 0.06 0.1 0.081

ug/L 0.02 UJ 0.1 0.027 UJ
ug/L 0.02 UJ 0.1 0.027 UJ

Units Result QA MRL Result QA

Herbicides

ug/L 0.41 1 0.551

ug/L 0.36 1 0.484

Insecticides

ug/L 0.004 UJ 1 0.005 UJ

Chlorpyrifos ug/L Dropped 1 NA

PAHs

ug/L 0.01 J 0.1 0.013 J

ug/L 0.0034 UJ 0.1 0.005 UJ

ug/L 0.0073 J 0.1 0.010 J

ug/L 0.0044 UJ 0.1 0.006 UJ

ug/L 0.0038 UJ 0.1 0.005 UJ

ug/L 0.003 UJ 0.1 0.004 UJ

ug/L 0.01 J 0.1 0.013 J

ug/L 0.0043 UJ 0.1 0.006 UJ

ug/L 0.0036 UJ 0.1 0.005 UJ

ug/L 0.01 UJ 0.1 0.013 UJ

ug/L 0.011 J 0.1 0.015 J

ug/L 0.0049 J 0.1 0.007 J

ug/L 0.0077 J 0.1 0.010 J

ug/L 0.0046 J 0.1 0.006 J

ug/L 0.0025 UJ 0.1 0.003 UJ

ug/L 0.0091 J 0.1 0.012 J

Phthalates

Bis(2-ethylhexyl) phthalate ug/L 2.3 J 1 3.093 J

Microbial

Fecal Coliform MPN 3500 2.0 NA

Petroleum Hydrocarbons

TPH - Diesel ug/L 190 J 500.00 NA

TPH - Oil ug/L 440 J 500.00 NA

TPH - Gasoline ug/L Dropped 250.00 NA

ug/L 0.062 UJ 0.50 0.003

ug/L 0.1 J 0.50 0.006

ug/L 0.05 UJ 0.50 0.003

ug/L 0.11 UJ 0.50 0.006

ug/L 0.074 UJ 0.50 0.004

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Indeno(1,2,3-cd)pyrene

Benzo(a)anthracene

Chrysene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Benzo(a)pyrene

pH

Conductivity

Carbaryl

Naphthalene

Acenaphthylene

Benzo(b)fluoranthene

Acenaphthene

Fluorene

Benzo(k)fluoranthene

Surfactants (MBAS)

Hardness

Orthophosphate

Nitrate+Nitrite

Dissolved Cu

Dissolved Zinc

Diss. Cadmium

Dissolved Lead

Dissolved Mercury

QA Narrative for logistical problems associated with storm event criterion: 

Precipitation and Flow Information 

Notes

Sample Event Volume (gal): 323663.37

Notes

Site Information

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

10/28/14 4:45

10/29/14 0:00

27

91.1

Sampling Information

Grab Sample Taken

Storm Volume (gal):
Yes

Load (grams or millions of MPN)
notes

Turbidity

TSS

BOD

Chloride

Total Kjeldahl Nitrogen

Total Cu

Total Zn

Total Cadmium

Total Lead

Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dichlobenil

Dropped paramenter due to 2(+) years of "Non-Detects"

HDR

45° 42' 5.96"
-122° 42' 30.70"

238.65

Lab Service Request Number: K1412169.01 & K1412048

HDR WY2015 Storm #4: 10/28/2014

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes
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Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

24 25.8 NA

0.2 1.62 NA

NA 10/30/14 7:00 NA

NA ############ 7

NA 10/30/14 7:55 75
NA 11/1/14 8:00 Yes
NA 1288825.9

EMC Concentration
Units Result QA MRL notes Result QA

General

mg/L 1 NA

NTU 0.2 NA

NA

umhos/cm

mg/L 2.0 NA

mg/L 0.025 NA

mg/L  0.2 NA

mg/L 1 NA

Nutrients

Total Phosphorus mg/L 0.01 NA

mg/L 0.01 NA

mg/L 0.5 NA

mg/L 0.01 NA

Metals

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 5 NA

ug/L 1.0 NA

ug/L 0.2 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA
ug/L 0.1 NA

Units Result QA MRL Result QA

Herbicides

ug/L 1 NA

ug/L 1 NA

Insecticides

ug/L 1 NA

Chlorpyrifos ug/L Dropped 1 NA

PAHs

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

Phthalates

Bis(2-ethylhexyl) phthalate ug/L 1 NA

Microbial

Fecal Coliform MPN 9200 2.0 NA

Petroleum Hydrocarbons

TPH - Diesel ug/L 300 J 500.00 NA

TPH - Oil ug/L 1100 500.00 NA

TPH - Gasoline ug/L Dropped 250.00 NA

ug/L 0.062 UJ 0.50 0.003

ug/L 0.14 J 0.50 0.006

ug/L 0.05 UJ 0.50 0.003

ug/L 0.11 UJ 0.50 0.006

ug/L 0.074 UJ 0.50 0.004

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Indeno(1,2,3-cd)pyrene

Benzo(a)anthracene

Chrysene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Benzo(a)pyrene

pH

Conductivity

Carbaryl

Naphthalene

Acenaphthylene

Benzo(b)fluoranthene

Acenaphthene

Fluorene

Benzo(k)fluoranthene

Surfactants (MBAS)

Hardness

Orthophosphate

Nitrate+Nitrite

Dissolved Cu

Dissolved Zinc

Diss. Cadmium

Dissolved Lead

Dissolved Mercury

QA Narrative for logistical problems associated with storm event criterion: 

Precipitation and Flow Information 

Notes

Sample Event Volume (gal):

Notes

Site Information

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

Sampling Information

Grab Sample Taken

Storm Volume (gal):
Yes

Load (grams or millions of MPN)
notes

Turbidity

TSS

BOD

Chloride

Total Kjeldahl Nitrogen

Total Cu

Total Zn

Total Cadmium

Total Lead

Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dichlobenil

Dropped paramenter due to 2(+) years of "Non-Detects"

HDR WY2015 Storm #5: 10/30/2014

Lab Service Request Number: K1412207

HDR

238.65

-122° 42' 30.70"
45° 42' 5.96"

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes
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Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

24 173.7 NA

0.2 1.01 NA

NA 11/21/14 9:35 NA

NA ############ 7

NA ############ 75
NA ############ Yes
NA 505550.3

EMC Concentration
Units Result QA MRL notes Result QA

General

mg/L 1 NA

NTU 0.2 NA

NA

umhos/cm

mg/L 2.0 NA

mg/L 0.025 NA

mg/L  0.2 NA

mg/L 1 NA

Nutrients

Total Phosphorus mg/L 0.01 NA

mg/L 0.01 NA

mg/L 0.5 NA

mg/L 0.01 NA

Metals

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 5 NA

ug/L 1.0 NA

ug/L 0.2 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA
ug/L 0.1 NA

Units Result QA MRL Result QA

Herbicides

ug/L 1 NA

ug/L 1 NA

Insecticides

ug/L 1 NA

Chlorpyrifos ug/L Dropped 1 NA

PAHs

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

Phthalates

Bis(2-ethylhexyl) phthalate ug/L 1 NA

Microbial

Fecal Coliform MPN 35000 2.0 NA

Petroleum Hydrocarbons

TPH - Diesel ug/L 310 500.00 NA

TPH - Oil ug/L 1000 500.00 NA

TPH - Gasoline ug/L Dropped 250.00 NA

ug/L 0.062 UJ 0.50 0.003

ug/L 0.91 J 0.50 0.006

ug/L 0.05 UJ 0.50 0.003

ug/L 0.11 UJ 0.50 0.006

ug/L 0.074 UJ 0.50 0.004

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable

45° 42' 5.96"
-122° 42' 30.70"

238.65

HDR

HDR WY2015 Storm #6: 11/21/2014

Lab Service Request Number: K1413230

Phenanthrene

Anthracene

Fluoranthene

Dissolved Mercury

Sampling Information

Grab Sample Taken

Storm Volume (gal):
Yes

QA Narrative for logistical problems associated with storm event criterion: 

Precipitation and Flow Information 

Notes

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Benzo(a)pyrene

pH

Conductivity

Carbaryl

Naphthalene

Acenaphthylene

Benzo(b)fluoranthene

Acenaphthene

Fluorene

Benzo(k)fluoranthene

Surfactants (MBAS)

Hardness

Orthophosphate

Nitrate+Nitrite

Dissolved Cu

Dissolved Zinc

Diss. Cadmium

Dissolved Lead

Notes

Pyrene

Indeno(1,2,3-cd)pyrene

Benzo(a)anthracene

Chrysene

Load (grams or millions of MPN)
notes

Turbidity

TSS

Site Information

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

Sample Event Volume (gal):

BOD

Chloride

Total Kjeldahl Nitrogen

Total Cu

Total Zn

Total Cadmium

Total Lead

Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dichlobenil

Dropped paramenter due to 2(+) years of "Non-Detects"

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes
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Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

24 115.5 NA

0.2 0.88 NA

NA 12/4/14 1:40 NA

NA 12/5/14 14:45 7

NA 12/4/14 5:10 75
NA 12/5/14 14:55 Yes
NA 494705.7

EMC Concentration
Units Result QA MRL notes Result QA

General

mg/L 23.5 J 1 44008 J

NTU 11 0.2 NA

NA 6.98 NA

umhos/cm 20.2 NA

mg/L 8.4 2.0 15730.4

mg/L 0.2 0.025 374.53

mg/L 0.55  0.2 1030  

mg/L 10 J 1 18727 J

Nutrients

Total Phosphorus mg/L 0.148 J 0.01 277.2 J

mg/L 0.067 0.01 125.5

mg/L 0.74 J 0.5 1385.8 J

mg/L 0.068 0.01 127.3

Metals

ug/L 6.66 J 0.1 12.47 J

ug/L 2.99 J 0.1 5.60 J

ug/L 151 5 282.77

ug/L 97.6 1.0 182.77

ug/L 0.041 0.2 0.077

ug/L 0.011 J 0.1 0.021 J

ug/L 1.17 0.1 2.191

ug/L 0.046 0.1 0.086

ug/L 0.02 UJ 0.1 0.037 UJ
ug/L 0.02 UJ 0.1 0.037 UJ

Units Result QA MRL Result QA

Herbicides

ug/L 0.28 J 1 0.524 J

ug/L 0.55 1 1.030

Insecticides

ug/L 0.004 UJ 1 0.007 UJ

Chlorpyrifos ug/L Dropped 1 NA

PAHs

ug/L 0.029 J 0.1 0.054 J

ug/L 0.0043 J 0.1 0.008 J

ug/L 0.0095 J 0.1 0.018 J

ug/L 0.0044 UJ 0.1 0.008 UJ

ug/L 0.0048 J 0.1 0.009 J

ug/L 0.003 UJ 0.1 0.006 UJ

ug/L 0.019 J 0.1 0.036 J

ug/L 0.013 UJ 0.1 0.024 UJ

ug/L 0.0036 UJ 0.1 0.007 UJ

ug/L 0.015 J 0.1 0.028 J

ug/L 0.019 J 0.1 0.036 J

ug/L 0.0062 J 0.1 0.012 J

ug/L 0.0048 J 0.1 0.009 J

ug/L 0.0076 J 0.1 0.014 J

ug/L 0.0025 UJ 0.1 0.005 UJ

ug/L 0.013 J 0.1 0.024 J

Phthalates

Bis(2-ethylhexyl) phthalate ug/L 1.5 J 1 2.809 J

Microbial

Fecal Coliform MPN 2400 2.0 NA

Petroleum Hydrocarbons

TPH - Diesel ug/L 260 500.00 NA

TPH - Oil ug/L 880 500.00 NA

TPH - Gasoline ug/L Dropped 250.00 NA

ug/L 0.062 UJ 0.50 0.003

ug/L 0.2 J 0.50 0.006

ug/L 0.05 UJ 0.50 0.003

ug/L 0.11 UJ 0.50 0.006

ug/L 0.074 UJ 0.50 0.004

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Indeno(1,2,3-cd)pyrene

Benzo(a)anthracene

Chrysene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Benzo(a)pyrene

pH

Conductivity

Carbaryl

Naphthalene

Acenaphthylene

Benzo(b)fluoranthene

Acenaphthene

Fluorene

Benzo(k)fluoranthene

Surfactants (MBAS)

Hardness

Orthophosphate

Nitrate+Nitrite

Dissolved Cu

Dissolved Zinc

Diss. Cadmium

Dissolved Lead

Dissolved Mercury

QA Narrative for logistical problems associated with storm event criterion: 

Precipitation and Flow Information 

Notes

Sample Event Volume (gal): 476749.67

Notes

Site Information

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

12/4/14 5:10

12/5/14 3:10

40

96.4

Sampling Information

Grab Sample Taken

Storm Volume (gal):
Yes

Load (grams or millions of MPN)
notes

Turbidity

TSS

BOD

Chloride

Total Kjeldahl Nitrogen

Total Cu

Total Zn

Total Cadmium

Total Lead

Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dichlobenil

Dropped paramenter due to 2(+) years of "Non-Detects"

HDR WY2015 Storm #7: 12/04/2014

Lab Service Request Number: K1413690 & K1413605

HDR

45° 42' 5.96"
-122° 42' 30.70"

238.65

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes
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Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

24 65.0 NA

0.2 0.60 NA

NA 12/8/14 23:35 NA

NA 12/10/14 6:05 7

NA 12/9/14 1:20 75
NA 12/10/14 8:40 Yes
NA 255321.1

EMC Concentration
Units Result QA MRL notes Result QA

General

mg/L 36 1 34794

NTU 10.4 0.2 NA

NA 7.44 NA

umhos/cm 34.6 NA

mg/L 17 2.0 16430.4

mg/L 0.05 UJ 0.025 48.32 UJ

mg/L 0.6  0.2 580  

mg/L 12.8 J 1 12371 J

Nutrients

Total Phosphorus mg/L 0.08 J 0.01 77.3 J

mg/L 0.037 0.01 35.8

mg/L 0.63 J 0.5 608.9 J

mg/L 0.051 0.01 49.3

Metals

ug/L 5.1 J 0.1 4.93 J

ug/L 2.48 J 0.1 2.40 J

ug/L 242 5 233.89

ug/L 178 1.0 172.04

ug/L 0.034 0.2 0.033

ug/L 0.01 J 0.1 0.010 J

ug/L 1.37 0.1 1.324

ug/L 0.075 0.1 0.072

ug/L 0.02 UJ 0.1 0.019 UJ
ug/L 0.02 UJ 0.1 0.019 UJ

Units Result QA MRL Result QA

Herbicides

ug/L 0.082 UJ 1 0.079 UJ

ug/L 0.17 1 0.164

Insecticides

ug/L 0.004 UJ 1 0.004 UJ

Chlorpyrifos ug/L Dropped 1 NA

PAHs

ug/L 0.026 J 0.1 0.025 J

ug/L 0.0048 J 0.1 0.005 J

ug/L 0.011 J 0.1 0.011 J

ug/L 0.0045 J 0.1 0.004 J

ug/L 0.0046 J 0.1 0.004 J

ug/L 0.003 UJ 0.1 0.003 UJ

ug/L 0.02 0.1 0.019

ug/L 0.016 UJ 0.1 0.015 UJ

ug/L 0.0036 UJ 0.1 0.003 UJ

ug/L 0.017 J 0.1 0.016 J

ug/L 0.025 J 0.1 0.024 J

ug/L 0.0059 J 0.1 0.006 J

ug/L 0.0055 J 0.1 0.005 J

ug/L 0.0075 J 0.1 0.007 J

ug/L 0.0025 UJ 0.1 0.002 UJ

ug/L 0.015 J 0.1 0.014 J

Phthalates

Bis(2-ethylhexyl) phthalate ug/L 2.6 J 1 2.513 J

Microbial

Fecal Coliform MPN 3500 2.0 NA

Petroleum Hydrocarbons

TPH - Diesel ug/L 240 J 500.00 NA

TPH - Oil ug/L 1100 500.00 NA

TPH - Gasoline ug/L Dropped 250.00 NA

ug/L 0.062 UJ 0.50 0.003

ug/L 0.1 J 0.50 0.006

ug/L 0.05 UJ 0.50 0.003

ug/L 0.11 UJ 0.50 0.006

ug/L 0.074 UJ 0.50 0.004

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes

Dichlobenil

Dropped paramenter due to 2(+) years of "Non-Detects"

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Total Mercury

Total Lead

Total Cadmium

Total Zn

Total Cu

Total Kjeldahl Nitrogen

Chloride

BOD

Site Information

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

12/9/14 1:20

12/10/14 1:15

9

94.8

Sample Event Volume (gal): 241970.51

Notes

Pyrene

Indeno(1,2,3-cd)pyrene

Benzo(a)anthracene

Chrysene

Load (grams or millions of MPN)
notes

Turbidity

TSS

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Benzo(a)pyrene

pH

Conductivity

Carbaryl

Naphthalene

Acenaphthylene

Benzo(b)fluoranthene

Acenaphthene

Fluorene

Benzo(k)fluoranthene

Surfactants (MBAS)

Hardness

Orthophosphate

Nitrate+Nitrite

Dissolved Cu

Dissolved Zinc

Diss. Cadmium

Dissolved Lead

238.65

-122° 42' 30.70"
45° 42' 5.96"

HDR

Lab Service Request Number: K1413844.01 & K1413774

HDR WY2015 Storm #8: 12/09/2014

Phenanthrene

Anthracene

Fluoranthene

Dissolved Mercury

Sampling Information

Grab Sample Taken

Storm Volume (gal):
Yes

QA Narrative for logistical problems associated with storm event criterion: 

Precipitation and Flow Information 

Notes
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Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

24 90.1 NA

0.2 0.72 NA

NA 1/15/15 9:10 NA

NA 1/16/15 13:50 7

NA 1/15/15 17:35 75
NA 1/16/15 20:20 Yes
NA 457430.9

EMC Concentration
Units Result QA MRL notes Result QA

General

mg/L 16.5 J 1 28571 J

NTU 10.7 0.2 NA

NA 6.99 NA

umhos/cm 20.4 NA

mg/L 2 UJ 2.0 3463.1 UJ

mg/L 0.05 UJ 0.025 86.58 UJ

mg/L 0.41  0.2 710  

mg/L 8 J 1 13853 J

Nutrients

Total Phosphorus mg/L 0.098 J 0.01 169.7 J

mg/L 0.025 0.01 43.3

mg/L 0.72 J 0.5 1246.7 J

mg/L 0.125 0.01 216.4

Metals

ug/L 6.09 J 0.1 10.55 J

ug/L 2.28 J 0.1 3.95 J

ug/L 298 5 516.01

ug/L 245 1.0 424.23

ug/L 0.025 0.2 0.043

ug/L 0.01 J 0.1 0.017 J

ug/L 0.948 0.1 1.642

ug/L 0.018 J 0.1 0.031 J

ug/L 0.02 UJ 0.1 0.035 UJ
ug/L 0.02 UJ 0.1 0.035 UJ

Units Result QA MRL Result QA

Herbicides

ug/L 0.24 J 1 0.416 J

ug/L 0.078 J 1 0.135 J

Insecticides

ug/L 0.004 UJ 1 0.007 UJ

Chlorpyrifos ug/L Dropped 1 NA

PAHs

ug/L 0.025 J 0.1 0.043 J

ug/L 0.0087 J 0.1 0.015 J

ug/L 0.0081 J 0.1 0.014 J

ug/L 0.0044 UJ 0.1 0.008 UJ

ug/L 0.0057 J 0.1 0.010 J

ug/L 0.003 UJ 0.1 0.005 UJ

ug/L 0.022 0.1 0.038

ug/L 0.0043 UJ 0.1 0.007 UJ

ug/L 0.0036 UJ 0.1 0.006 UJ

ug/L 0.012 J 0.1 0.021 J

ug/L 0.017 UJ 0.1 0.029 UJ

ug/L 0.0042 J 0.1 0.007 J

ug/L 0.0047 J 0.1 0.008 J

ug/L 0.0052 J 0.1 0.009 J

ug/L 0.0025 UJ 0.1 0.004 UJ

ug/L 0.0096 J 0.1 0.017 J

Phthalates

Bis(2-ethylhexyl) phthalate ug/L 2.4 J 1 4.156 J

Microbial

Fecal Coliform MPN 2.0 NA

Petroleum Hydrocarbons

TPH - Diesel ug/L 500.00 NA

TPH - Oil ug/L 500.00 NA

TPH - Gasoline ug/L Dropped 250.00 NA

ug/L 0.50 0.003

ug/L 0.50 0.006

ug/L 0.50 0.003

ug/L 0.50 0.006

ug/L 0.50 0.004

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable

HDR WY2015 Storm #9: 01/15/2015

Lab Service Request Number: K1500480

45° 42' 5.96"
-122° 42' 30.70"

238.65

HDR

Phenanthrene

Anthracene

Fluoranthene

Dissolved Mercury

Sampling Information

Grab Sample Taken

Storm Volume (gal):
No

QA Narrative for logistical problems associated with storm event criterion: 

Precipitation and Flow Information 

Notes

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Benzo(a)pyrene

pH

Conductivity

Carbaryl

Naphthalene

Acenaphthylene

Benzo(b)fluoranthene

Acenaphthene

Fluorene

Benzo(k)fluoranthene

Surfactants (MBAS)

Hardness

Orthophosphate

Nitrate+Nitrite

Dissolved Cu

Dissolved Zinc

Diss. Cadmium

Dissolved Lead

Notes

Pyrene

Indeno(1,2,3-cd)pyrene

Benzo(a)anthracene

Chrysene

Load (grams or millions of MPN)
notes

Turbidity

TSS

Site Information

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

1/15/15 17:35

1/16/15 4:15

67

98.6

Sample Event Volume (gal): 451110.87

BOD

Chloride

Total Kjeldahl Nitrogen

Total Cu

Total Zn

Total Cadmium

Total Lead

Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dichlobenil

Dropped paramenter due to 2(+) years of "Non-Detects"

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes
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Site Name

HDR

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

24 27.6 NA

0.2 2.02 NA

NA 1/17/15 3:40 NA

NA 1/19/15 2:40 7

NA 1/17/15 4:50 75
NA 1/19/15 5:10 Yes
NA 1858429.2

EMC Concentration
Units Result QA MRL notes Result QA

General

mg/L 68 1 478375

NTU 27.8 0.2 NA

NA 7.04 NA

umhos/cm 15.8 NA

mg/L 35 2.0 246222.2

mg/L 0.05 UJ 0.025 351.75 UJ

mg/L 0.18 J 0.2 1266 J

mg/L 14 J 1 98489 J

Nutrients

Total Phosphorus mg/L 0.221 J 0.01 1554.7 J

mg/L 0.055 0.01 386.9

mg/L 0.82 J 0.5 5768.6 J

mg/L 0.109 0.01 766.8

Metals

ug/L 11.2 0.1 78.79

ug/L 4.76 J 0.1 33.49 J

ug/L 271 5 1906.46

ug/L 64.5 1.0 453.75

ug/L 0.052 0.2 0.366

ug/L 0.005 UJ 0.1 0.035 UJ

ug/L 2.76 0.1 19.416

ug/L 0.058 0.1 0.408

ug/L 0.02 UJ 0.1 0.141 UJ
ug/L 0.02 UJ 0.1 0.141 UJ

Units Result QA MRL Result QA

Herbicides

ug/L 0.23 J 1 1.618 J

ug/L 0.14 1 0.985

Insecticides

ug/L 0.004 UJ 1 0.028 UJ

Chlorpyrifos ug/L Dropped 1 NA

PAHs

ug/L 0.018 J 0.1 0.127 J

ug/L 0.0048 J 0.1 0.034 J

ug/L 0.019 0.1 0.134

ug/L 0.0044 UJ 0.1 0.031 UJ

ug/L 0.0054 J 0.1 0.038 J

ug/L 0.0063 J 0.1 0.044 J

ug/L 0.028 0.1 0.197

ug/L 0.012 UJ 0.1 0.084 UJ

ug/L 0.0036 UJ 0.1 0.025 UJ

ug/L 0.028 0.1 0.197

ug/L 0.033 UJ 0.1 0.232 UJ

ug/L 0.011 J 0.1 0.077 J

ug/L 0.0097 J 0.1 0.068 J

ug/L 0.014 J 0.1 0.098 J

ug/L 0.0027 J 0.1 0.019 J

ug/L 0.02 0.1 0.141

Phthalates

Bis(2-ethylhexyl) phthalate ug/L 3.3 J 1 23.215 J

Microbial

Fecal Coliform MPN 2.0 NA

Petroleum Hydrocarbons

TPH - Diesel ug/L 500.00 NA

TPH - Oil ug/L 500.00 NA

TPH - Gasoline ug/L Dropped 250.00 NA

ug/L 0.50 0.003

ug/L 0.50 0.006

ug/L 0.50 0.003

ug/L 0.50 0.006

ug/L 0.50 0.004

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable

HDR WY2015 Storm #10: 01/17/2015

Lab Service Request Number: K1500513

45° 42' 5.96"
-122° 42' 30.70"

238.65

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Sampling Information

Grab Sample Taken

Storm Volume (gal):
No

QA Narrative for logistical problems associated with storm event criterion: 

Precipitation and Flow Information 

Notes Notes

Indeno(1,2,3-cd)pyrene

Benzo(a)anthracene

Chrysene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Benzo(a)pyrene

pH

Conductivity

Carbaryl

Naphthalene

Acenaphthylene

Benzo(b)fluoranthene

Acenaphthene

Fluorene

Benzo(k)fluoranthene

Surfactants (MBAS)

Hardness

Orthophosphate

Nitrate+Nitrite

Dissolved Cu

Site Information

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

1/17/15 4:50

1/18/15 1:25

29

94.0

Sample Event Volume (gal): 1746868.36

Load (grams or millions of MPN)
notes

Turbidity

TSS

BOD

Chloride

Total Kjeldahl Nitrogen

Total Cu

Total Zn

Dissolved Zinc

Total Cadmium

Diss. Cadmium

Total Lead

Dissolved Lead

Total Mercury
Dissolved Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dichlobenil

Dropped paramenter due to 2(+) years of "Non-Detects"

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes
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Site Name

HDR

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

24 63.3 NA

0.2 2.44 NA

NA 3/14/15 0:15 NA

NA 3/15/15 22:55 7

NA 3/14/15 1:45 75 j

NA 3/15/15 22:15 Yes
NA 1957852.5

EMC Concentration
Units Result QA MRL notes Result QA

General

mg/L 13.5 J 1 100052 J

NTU 7.89 0.2 NA

NA 6.69

umhos/cm 21.7

mg/L 1 UJ 2.0 7411.3 UJ

mg/L 0.05 UJ 0.025 370.56 UJ

mg/L 0.16 J 0.2 1186 J

mg/L 10 J 1 74113 J

Nutrients

Total Phosphorus mg/L 0.086 J 0.01 637.4 J

mg/L 0.039 0.01 289.0

mg/L 0.64 J 0.5 4743.2 J

mg/L 0.105 0.01 778.2

Metals

ug/L 5.42 J 0.1 40.17 J

ug/L 5 J 0.1 37.06 J

ug/L 96.3 5 713.71

ug/L 70.9 1.0 525.46

ug/L 0.022 0.2 0.16

ug/L 0.011 J 0.1 0.08 J

ug/L 0.708 0.1 5.25

ug/L 0.028 0.1 0.21

ug/L 0.02 UJ 0.1 0.15 UJ
ug/L 0.02 UJ 0.1 0.15 UJ

Units Result QA MRL Result QA

Herbicides

ug/L 0.34 J 1 2.520 J

ug/L 0.13 1 0.963

Insecticides

ug/L 0.0045 J 1 0.033 J

Chlorpyrifos ug/L Dropped 1 NA

PAHs

ug/L 0.0088 J 0.1 0.065 J

ug/L 0.0034 UJ 0.1 0.025 UJ

ug/L 0.0041 UJ 0.1 0.030 UJ

ug/L 0.0044 UJ 0.1 0.033 UJ

ug/L 0.0038 UJ 0.1 0.028 UJ

ug/L 0.003 UJ 0.1 0.022 UJ

ug/L 0.0072 J 0.1 0.053 J

ug/L 0.011 UJ 0.1 0.082 UJ

ug/L 0.0036 UJ 0.1 0.027 UJ

ug/L 0.01 UJ 0.1 0.074 UJ

ug/L 0.0064 J 0.1 0.047 J

ug/L 0.0038 J 0.1 0.028 J

ug/L 0.0044 J 0.1 0.033 J

ug/L 0.0034 UJ 0.1 0.025 UJ

ug/L 0.0025 UJ 0.1 0.019 UJ

ug/L 0.0059 J 0.1 0.044 J

Phthalates

Bis(2-ethylhexyl) phthalate ug/L 2.8 J 1 20.752 J

Microbial

Fecal Coliform MPN 2.0 NA

Petroleum Hydrocarbons

TPH - Diesel ug/L 500.00 NA

TPH - Oil ug/L 500.00 NA

TPH - Gasoline ug/L Dropped 250.00 NA

ug/L 0.50 0.003

ug/L 0.50 0.006

ug/L 0.50 0.003

ug/L 0.50 0.006

ug/L 0.50 0.004

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable

Sampled 100% of first 24 

hours of runoff

238.65

-122° 42' 30.70"
45° 42' 5.96"

Lab Service Request Number: K1502674

HDR WY2015 Storm #11: 03/14/2015

Phenanthrene

Anthracene

Fluoranthene

Dissolved Mercury

Sampling Information

Grab Sample Taken

Storm Volume (gal):
No

QA Narrative for logistical problems associated with storm event criterion: 

Precipitation and Flow Information 

Notes

Pyrene

Indeno(1,2,3-cd)pyrene

Benzo(a)anthracene

Chrysene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Benzo(a)pyrene

pH

Conductivity

Carbaryl

Naphthalene

Acenaphthylene

Benzo(b)fluoranthene

Acenaphthene

Fluorene

Benzo(k)fluoranthene

Surfactants (MBAS)

Hardness

Orthophosphate

Nitrate+Nitrite

Dissolved Cu

Site Information

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

3/14/15 1:45

3/15/15 3:05

10

57.8

Sample Event Volume (gal): 1132244.94

Notes

Load (grams or millions of MPN)
notes

Turbidity

TSS

BOD

Chloride

Total Kjeldahl Nitrogen

Total Cu

Total Zn

Dissolved Zinc

Total Cadmium

Diss. Cadmium

Total Lead

Dissolved Lead

Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dichlobenil

Dropped paramenter due to 2(+) years of "Non-Detects"

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes
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Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

24 119.8 NA

0.2 0.10 NA

NA 3/31/15 11:35 NA

NA 3/31/15 21:25 7

NA 3/31/15 14:15 75
NA 3/31/15 17:20 Yes
NA 9617.5

EMC Concentration
Units Result QA MRL notes Result QA

General

mg/L 1 NA

NTU 0.2 NA

NA NA

umhos/cm NA

mg/L 2.0 NA

mg/L 0.025 NA

mg/L  0.2 NA

mg/L 1 NA

Nutrients

Total Phosphorus mg/L 0.01 NA

mg/L 0.01 NA

mg/L 0.5 NA

mg/L 0.01 NA

Metals

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 5 NA

ug/L 1.0 NA

ug/L 0.2 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA
ug/L 0.1 NA

Units Result QA MRL Result QA

Herbicides

ug/L 1 NA

ug/L 1 NA

Insecticides

ug/L 1 NA

Chlorpyrifos ug/L Dropped 1 NA

PAHs

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

Phthalates

Bis(2-ethylhexyl) phthalate ug/L 1 NA

Microbial

Fecal Coliform MPN 30 2.0 NA

Petroleum Hydrocarbons

TPH - Diesel ug/L 890 500.00 NA

TPH - Oil ug/L 1100 500.00 NA

TPH - Gasoline ug/L Dropped 250.00 NA

ug/L 0.062 UJ 0.50 0.003

ug/L 2 J 0.50 0.006

ug/L 0.05 UJ 0.50 0.003

ug/L 0.11 UJ 0.50 0.006

ug/L 0.074 UJ 0.50 0.004

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Indeno(1,2,3-cd)pyrene

Benzo(a)anthracene

Chrysene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Benzo(a)pyrene

pH

Conductivity

Carbaryl

Naphthalene

Acenaphthylene

Benzo(b)fluoranthene

Acenaphthene

Fluorene

Benzo(k)fluoranthene

Surfactants (MBAS)

Hardness

Orthophosphate

Nitrate+Nitrite

Dissolved Cu

Dissolved Zinc

Diss. Cadmium

Dissolved Lead

Dissolved Mercury

QA Narrative for logistical problems associated with storm event criterion: 

Precipitation and Flow Information 

Notes

Sample Event Volume (gal):

Notes

Site Information

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

Sampling Information

Grab Sample Taken

Storm Volume (gal):
Yes

Load (grams or millions of MPN)
notes

Turbidity

TSS

BOD

Chloride

Total Kjeldahl Nitrogen

Total Cu

Total Zn

Total Cadmium

Total Lead

Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dichlobenil

Dropped paramenter due to 2(+) years of "Non-Detects"

HDR WY2015 Storm #12: 03/31/2015

Lab Service Request Number: K1503281

238.65

-122° 42' 30.70"
45° 42' 5.96"

HDR

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes
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Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

24 24.4 NA

0.2 0.41 NA

NA 4/1/15 14:35 NA

NA 4/2/15 3:40 7

NA 4/1/15 14:45 75
NA 4/2/15 2:25 Yes
NA 257288.5

EMC Concentration
Units Result QA MRL notes Result QA

General

mg/L 1 NA

NTU 0.2 NA

NA NA

umhos/cm NA

mg/L 2.0 NA

mg/L 0.025 NA

mg/L  0.2 NA

mg/L 1 NA

Nutrients

Total Phosphorus mg/L 0.01 NA

mg/L 0.01 NA

mg/L 0.5 NA

mg/L 0.01 NA

Metals

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 5 NA

ug/L 1.0 NA

ug/L 0.2 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA
ug/L 0.1 NA

Units Result QA MRL Result QA

Herbicides

ug/L 1 NA

ug/L 1 NA

Insecticides

ug/L 1 NA

Chlorpyrifos ug/L Dropped 1 NA

PAHs

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

Phthalates

Bis(2-ethylhexyl) phthalate ug/L 1 NA

Microbial

Fecal Coliform MPN 540 2.0 NA

Petroleum Hydrocarbons

TPH - Diesel ug/L 910 500.00 NA

TPH - Oil ug/L 2200 500.00 NA

TPH - Gasoline ug/L Dropped 250.00 NA

ug/L 0.062 UJ 0.50 0.003

ug/L 8.9 J 0.50 0.006

ug/L 0.05 UJ 0.50 0.003

ug/L 0.11 UJ 0.50 0.006

ug/L 0.074 UJ 0.50 0.004

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Indeno(1,2,3-cd)pyrene

Benzo(a)anthracene

Chrysene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Benzo(a)pyrene

pH

Conductivity

Carbaryl

Naphthalene

Acenaphthylene

Benzo(b)fluoranthene

Acenaphthene

Fluorene

Benzo(k)fluoranthene

Surfactants (MBAS)

Hardness

Orthophosphate

Nitrate+Nitrite

Dissolved Cu

Dissolved Zinc

Diss. Cadmium

Dissolved Lead

Dissolved Mercury

QA Narrative for logistical problems associated with storm event criterion: 

Precipitation and Flow Information 

Notes

Sample Event Volume (gal):

Notes

Site Information

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

Sampling Information

Grab Sample Taken

Storm Volume (gal):
Yes

Load (grams or millions of MPN)
notes

Turbidity

TSS

BOD

Chloride

Total Kjeldahl Nitrogen

Total Cu

Total Zn

Total Cadmium

Total Lead

Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dichlobenil

Dropped paramenter due to 2(+) years of "Non-Detects"

HDR WY2015 Storm #13: 04/01/2015

Lab Service Request Number: K1503362

238.65

-122° 42' 30.70"
45° 42' 5.96"

HDR

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes
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ld HDR WY2015 Storm #14: 04/13/2015

Lab Service Request Number: K1503840 & K1503798.01

Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

24 41.7 NA

0.2 0.58 NA

NA 4/13/15 13:45 NA

NA 4/14/15 22:50 7

NA 4/13/15 16:30 75
NA 4/15/15 5:45 Yes
NA 212502.1

EMC Concentration
Units Result QA MRL notes Result QA

General

mg/L 28 1 22523

NTU 13.1 0.2 NA

NA 7.11 NA

umhos/cm 33 NA

mg/L 1 UJ 2.0 804.4 UJ

mg/L 0.055 0.025 44.24

mg/L 1.3  0.2 1046  

mg/L 14 J 1 11262 J

Nutrients

Total Phosphorus mg/L 0.122 0.01 98.1

mg/L 0.029 0.01 23.3

mg/L 0.78 J 0.5 627.4 J

mg/L 0.144 0.01 115.8

Metals

ug/L 10.5 0.1 8.45

ug/L 6.63 J 0.1 5.33 J

ug/L 148 5 119.05

ug/L 101 1.0 81.25

ug/L 0.046 0.2 0.037

ug/L 0.022 0.1 0.018

ug/L 1.65 0.1 1.327

ug/L 0.1 0.1 0.080

ug/L 0.02 UJ 0.1 0.016 UJ
ug/L 0.02 UJ 0.1 0.016 UJ

Units Result QA MRL Result QA

Herbicides

ug/L 1 1 0.804

ug/L 0.079 J 1 0.064 J

Insecticides

ug/L 0.014 J 1 0.011 J

Chlorpyrifos ug/L Dropped 1 NA

PAHs

ug/L 0.043 0.1 0.035

ug/L 0.0043 UJ 0.1 0.003 UJ

ug/L 0.0064 J 0.1 0.005 J

ug/L 0.0055 UJ 0.1 0.004 UJ

ug/L 0.0048 UJ 0.1 0.004 UJ

ug/L 0.0038 UJ 0.1 0.003 UJ

ug/L 0.0063 UJ 0.1 0.005 UJ

ug/L 0.0054 UJ 0.1 0.004 UJ

ug/L 0.0045 UJ 0.1 0.004 UJ

ug/L 0.013 UJ 0.1 0.010 UJ

ug/L 0.015 J 0.1 0.012 J

ug/L 0.0089 J 0.1 0.007 J

ug/L 0.0083 J 0.1 0.007 J

ug/L 0.0084 J 0.1 0.007 J

ug/L 0.0081 J 0.1 0.007 J

ug/L 0.016 J 0.1 0.013 J

Phthalates

Bis(2-ethylhexyl) phthalate ug/L 3.4 1 2.735

Microbial

Fecal Coliform MPN 920 2.0 NA

Petroleum Hydrocarbons

TPH - Diesel ug/L 630 500.00 NA

TPH - Oil ug/L 1600 500.00 NA

TPH - Gasoline ug/L Dropped 250.00 NA

ug/L 0.062 UJ 0.50 0.003

ug/L 3 J 0.50 0.006

ug/L 0.05 UJ 0.50 0.003

ug/L 0.11 UJ 0.50 0.006

ug/L 0.074 UJ 0.50 0.004

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Indeno(1,2,3-cd)pyrene

Benzo(a)anthracene

Chrysene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Benzo(a)pyrene

pH

Conductivity

Carbaryl

Naphthalene

Acenaphthylene

Benzo(b)fluoranthene

Acenaphthene

Fluorene

Benzo(k)fluoranthene

Surfactants (MBAS)

Hardness

Orthophosphate

Nitrate+Nitrite

Dissolved Cu

Dissolved Zinc

Diss. Cadmium

Dissolved Lead

Dissolved Mercury

QA Narrative for logistical problems associated with storm event criterion: 

Precipitation and Flow Information 

Notes

Sample Event Volume (gal): 201719.57

Notes

Site Information

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

4/13/15 16:30

4/14/15 15:35

18

94.9

Sampling Information

Grab Sample Taken

Storm Volume (gal):
Yes

Load (grams or millions of MPN)
notes

Turbidity

TSS

BOD

Chloride

Total Kjeldahl Nitrogen

Total Cu

Total Zn

Total Cadmium

Total Lead

Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dichlobenil

Dropped paramenter due to 2(+) years of "Non-Detects"

-122° 42' 30.70"
45° 42' 5.96"

238.65

HDR

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes
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Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

24 135.0 NA

0.2 0.54 NA

NA 5/11/15 17:50 NA

NA 5/12/15 10:00 7

NA 5/11/15 19:25 75
NA 5/12/15 6:15 Yes
NA 120548.2

EMC Concentration
Units Result QA MRL notes Result QA

General

mg/L 16 J 1 7301 J

NTU 7.11 0.2 NA

NA 7.24 NA

umhos/cm 34.7 NA

mg/L 4.5 2.0 2053.5

mg/L 0.095 0.025 43.35

mg/L 0.7  0.2 319  

mg/L 16.4 J 1 7484 J

Nutrients

Total Phosphorus mg/L 0.348 0.01 158.8

mg/L 0.054 0.01 24.6

mg/L 1.27 J 0.5 579.5 J

mg/L 0.221 0.01 100.8

Metals

ug/L 12 0.1 5.48

ug/L 8.95 0.1 4.08

ug/L 195 5 88.98

ug/L 141 1.0 64.34

ug/L 0.034 0.2 0.016

ug/L 0.014 J 0.1 0.006 J

ug/L 0.668 0.1 0.305

ug/L 0.066 0.1 0.030

ug/L 0.02 UJ 0.1 0.009 UJ
ug/L 0.02 UJ 0.1 0.009 UJ

Units Result QA MRL Result QA

Herbicides

ug/L 3.7 1 1.688

ug/L 0.19 1 0.087

Insecticides

ug/L 0.016 J 1 0.007 J

Chlorpyrifos ug/L Dropped 1 NA

PAHs

ug/L 0.012 J 0.1 0.005 J

ug/L 0.0038 UJ 0.1 0.002 UJ

ug/L 0.0046 UJ 0.1 0.002 UJ

ug/L 0.0049 UJ 0.1 0.002 UJ

ug/L 0.0043 UJ 0.1 0.002 UJ

ug/L 0.0034 UJ 0.1 0.002 UJ

ug/L 0.0056 UJ 0.1 0.003 UJ

ug/L 0.0048 UJ 0.1 0.002 UJ

ug/L 0.004 UJ 0.1 0.002 UJ

ug/L 0.012 UJ 0.1 0.005 UJ

ug/L 0.0059 UJ 0.1 0.003 UJ

ug/L 0.0029 UJ 0.1 0.001 UJ

ug/L 0.0029 UJ 0.1 0.001 UJ

ug/L 0.0038 UJ 0.1 0.002 UJ

ug/L 0.0028 UJ 0.1 0.001 UJ

ug/L 0.0043 J 0.1 0.002 J

Phthalates

Bis(2-ethylhexyl) phthalate ug/L 15 1 6.845

Microbial

Fecal Coliform MPN 2.0 NA

Petroleum Hydrocarbons

TPH - Diesel ug/L 500.00 NA

TPH - Oil ug/L 500.00 NA

TPH - Gasoline ug/L Dropped 250.00 NA

ug/L 0.50 0.003

ug/L 0.50 0.006

ug/L 0.50 0.003

ug/L 0.50 0.006

ug/L 0.50 0.004

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Indeno(1,2,3-cd)pyrene

Benzo(a)anthracene

Chrysene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Benzo(a)pyrene

pH

Conductivity

Carbaryl

Naphthalene

Acenaphthylene

Benzo(b)fluoranthene

Acenaphthene

Fluorene

Benzo(k)fluoranthene

Surfactants (MBAS)

Hardness

Orthophosphate

Nitrate+Nitrite

Dissolved Cu

Dissolved Zinc

Diss. Cadmium

Dissolved Lead

Dissolved Mercury

QA Narrative for logistical problems associated with storm event criterion: 

Precipitation and Flow Information 

Notes

Sample Event Volume (gal): 117194.34

Notes

Site Information

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

5/11/15 19:25

5/12/15 4:40

12

97.2

Sampling Information

Grab Sample Taken

Storm Volume (gal):
No

Load (grams or millions of MPN)
notes

Turbidity

TSS

BOD

Chloride

Total Kjeldahl Nitrogen

Total Cu

Total Zn

Total Cadmium

Total Lead

Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dichlobenil

Dropped paramenter due to 2(+) years of "Non-Detects"

HDR WY2015 Storm #15: 05/12/2015

Lab Service Request Number: K1505082

45° 42' 5.96"
-122° 42' 30.70"

HDR

238.65

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes
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ld HDR WY2015 Storm #16: 06/01/2015

Lab Service Request Number: K1505804

Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

24 453.2 NA

0.2 0.36 NA

NA 6/1/15 3:45 NA

NA 6/2/15 3:15 7

NA 6/1/15 9:25 75
NA 6/2/15 8:25 Yes
NA 86024.5

EMC Concentration
Units Result QA MRL notes Result QA

General

mg/L 1 NA

NTU 0.2 NA

NA NA

umhos/cm NA

mg/L 2.0 NA

mg/L 0.025 NA

mg/L  0.2 NA

mg/L 1 NA

Nutrients

Total Phosphorus mg/L 0.01 NA

mg/L 0.01 NA

mg/L 0.5 NA

mg/L 0.01 NA

Metals

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 5 NA

ug/L 1.0 NA

ug/L 0.2 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA
ug/L 0.1 NA

Units Result QA MRL Result QA

Herbicides

ug/L 1 NA

ug/L 1 NA

Insecticides

ug/L 1 NA

Chlorpyrifos ug/L Dropped 1 NA

PAHs

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

Phthalates

Bis(2-ethylhexyl) phthalate ug/L 1 NA

Microbial

Fecal Coliform MPN 16000 2.0 NA

Petroleum Hydrocarbons

TPH - Diesel ug/L 3000 500.00 NA

TPH - Oil ug/L 3500 500.00 NA

TPH - Gasoline ug/L Dropped 250.00 NA

ug/L 0.062 UJ 0.50 0.003

ug/L 2.3 J 0.50 0.006

ug/L 0.05 UJ 0.50 0.003

ug/L 0.11 UJ 0.50 0.006

ug/L 0.074 UJ 0.50 0.004

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Indeno(1,2,3-cd)pyrene

Benzo(a)anthracene

Chrysene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Benzo(a)pyrene

pH

Conductivity

Carbaryl

Naphthalene

Acenaphthylene

Benzo(b)fluoranthene

Acenaphthene

Fluorene

Benzo(k)fluoranthene

Surfactants (MBAS)

Hardness

Orthophosphate

Nitrate+Nitrite

Dissolved Cu

Dissolved Zinc

Diss. Cadmium

Dissolved Lead

Dissolved Mercury

QA Narrative for logistical problems associated with storm event criterion: 

Precipitation and Flow Information 

Notes

Sample Event Volume (gal):

Notes

Site Information

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

Sampling Information

Grab Sample Taken

Storm Volume (gal):
Yes

Load (grams or millions of MPN)
notes

Turbidity

TSS

BOD

Chloride

Total Kjeldahl Nitrogen

Total Cu

Total Zn

Total Cadmium

Total Lead

Total Mercury

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Dichlobenil

Dropped paramenter due to 2(+) years of "Non-Detects"

238.65

-122° 42' 30.70"
45° 42' 5.96"

HDR

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes
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Site Name

Site Location

Latitude (DMS):

Longitude (DMS):

Drainage Area

Total (ac):

Goal Result QA Goal QA

24 252.8 NA

0.2 0.37 NA

NA 9/17/15 4:30 NA

NA 9/17/15 23:20 7

NA 9/17/15 6:30 75
NA 9/18/15 6:10 Yes
NA 84094.7

EMC Concentration
Units Result QA MRL notes Result QA

General

mg/L 1 NA

NTU 0.2 NA

NA NA

umhos/cm NA

mg/L 2.0 NA

mg/L 0.025 NA

mg/L  0.2 NA

mg/L 1 NA

Nutrients

Total Phosphorus mg/L 0.01 NA

mg/L 0.01 NA

mg/L 0.5 NA

mg/L 0.01 NA

Metals

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 5 NA

ug/L 1.0 NA

ug/L 0.2 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA
ug/L 0.1 NA

Units Result QA MRL Result QA

Herbicides

ug/L 1 NA

ug/L 1 NA

Insecticides

ug/L 1 NA

Chlorpyrifos ug/L Dropped 1 NA

PAHs

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

ug/L 0.1 NA

Phthalates

Bis(2-ethylhexyl) phthalate ug/L 1 NA

Microbial

Fecal Coliform MPN 16000 2.0 NA

Petroleum Hydrocarbons

TPH - Diesel ug/L 560 500.00 NA

TPH - Oil ug/L 1100 500.00 NA

TPH - Gasoline ug/L Dropped 250.00 NA

ug/L 0.062 UJ 0.50 0.003

ug/L 0.73 0.50 0.006

ug/L 0.05 UJ 0.50 0.003

ug/L 0.11 UJ 0.50 0.006

ug/L 0.074 UJ 0.50 0.004

notes: j = conditional use (storm/sampling criteria); J = conditional use (chemical analysis criteria); r = rejected (storm/sampling criteria) 
R = rejected (chemical analysis criteria); UJ = at or below detection limit; G = value greater than max. detection limit; NA = not applicable

238.65

-122° 42' 30.70"
45° 42' 5.96"

HDR

Lab Service Request Number: K1510326

HDR WY2015 Storm #17: 09/17/2015

Dropped paramenter due to 2(+) years of "Non-Detects"

Benzene

Toluene

Ethylbenzene

o-Xylene

m,p-Xylenes

Dichlobenil

Dropped paramenter due to 2(+) years of "Non-Detects"

2,4-D

EMC Concentration Load (grams or millions of MPN)

notesnotes

Total Mercury

Total Lead

Total Cadmium

Total Zn

Total Cu

Total Kjeldahl Nitrogen

Chloride

BOD

Load (grams or millions of MPN)
notes

Turbidity

TSS

Site Information

Analytical Information

Antecedent Dry Period (hr):

Precipitation Total (in):

Precipitation Start Date/Time:

Precipitation End Date/Time:

Stormwater Flow Start Date/Time:

Stormwater Flow End Date/Time:

Sample Flow Start Date/Time:

Sample Flow End Date/Time:

Number of Aliquots:

% Storm Sampled:

Result

Sampling Information

Grab Sample Taken

Storm Volume (gal):
Yes

QA Narrative for logistical problems associated with storm event criterion: 

Precipitation and Flow Information 

Notes

Sample Event Volume (gal):

Notes

pH

Conductivity

Carbaryl

Naphthalene

Acenaphthylene

Benzo(b)fluoranthene

Acenaphthene

Fluorene

Benzo(k)fluoranthene

Surfactants (MBAS)

Hardness

Orthophosphate

Nitrate+Nitrite

Dissolved Cu

Dissolved Zinc

Diss. Cadmium

Dissolved Lead

Dissolved Mercury

Phenanthrene

Anthracene

Fluoranthene

Pyrene

Indeno(1,2,3-cd)pyrene

Benzo(a)anthracene

Chrysene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Benzo(a)pyrene
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Appendix 3  S8 Water Year 2015 Sediment Analyses Results 
 

S8 Water Year 2015 Sediment Chemical Analysis Results for COM (GM34921) and HDR (MH5171) 

SITE 
SAMPLE 

RETRIEVAL ANALYTE RESULT UNITS ANOTE. 
DETECTION 

LIMIT 
REPORTING 

LIMIT 

GM34921 5/21/2015 11:15 2,6-Dimethylnaphthalene 30 ug/KG  1.8 21 

MH5171 5/21/2015 13:00 2,6-Dimethylnaphthalene 13 ug/KG  0.38 5.2 

GM34921 5/21/2015 11:15 2-Methylnaphthalene 50 ug/KG  2 21 

MH5171 5/21/2015 13:00 2-Methylnaphthalene 5 ug/KG J 0.41 5.2 

GM34921 5/21/2015 11:15 Benzo(a)anthracene 270 ug/KG  3.6 21 

MH5171 5/21/2015 13:00 Benzo(a)anthracene 69 ug/KG  0.75 5.2 

GM34921 5/21/2015 11:15 Benzo(a)pyrene 230 ug/KG  3.8 21 

MH5171 5/21/2015 13:00 Benzo(a)pyrene ND ug/KG U 200 200 

GM34921 5/21/2015 11:15 Benzo(b)fluoranthene 350 ug/KG  4.6 21 

MH5171 5/21/2015 13:00 Benzo(b)fluoranthene 33 ug/KG  0.95 5.2 

GM34921 5/21/2015 11:15 Benzo(ghi)perylene 510 ug/KG  4.3 21 

MH5171 5/21/2015 13:00 Benzo(ghi)perylene 47 ug/KG  0.88 5.2 

GM34921 5/21/2015 11:15 Bifenthrin ND ug/kg U 0.56 1.0 

MH5171 5/21/2015 13:00 Bifenthrin 29 ug/kg  0.56 1.0 

GM34921 5/21/2015 11:15 Cadmium 0.647 mg/kg  0.008 0.023 

MH5171 5/21/2015 13:00 Cadmium 0.301 mg/kg  0.009 0.026 

GM34921 5/21/2015 11:15 Chrysene 320 ug/KG  4 21 

MH5171 5/21/2015 13:00 Chrysene ND ug/KG U 0.83 5.2 

GM34921 5/21/2015 11:15 Copper 75.3 mg/kg  0.05 0.11 

MH5171 5/21/2015 13:00 Copper 46.3 mg/kg  0.05 0.13 

GM34921 5/21/2015 11:15 Diesel Range Organics (DRO) 1000 mg/kg  40 820 

MH5171 5/21/2015 13:00 Diesel Range Organics (DRO) 490 mg/kg J 50 710 

GM34921 5/21/2015 11:15 Fluoranthene 530 ug/KG  4.9 21 

MH5171 5/21/2015 13:00 Fluoranthene 55 ug/KG  1.1 5.2 

GM34921 5/21/2015 11:15 Lead 57.5 mg/kg  0.02 0.06 

MH5171 5/21/2015 13:00 Lead 11.4 mg/kg  0.03 0.06 

GM34921 5/21/2015 11:15 Mercury 0.029 mg/kg  0.002 0.021 

MH5171 5/21/2015 13:00 Mercury 0.022 mg/kg J 0.003 0.027 

GM34921 5/21/2015 11:15 Naphthalene 32 ug/KG  3 21 

MH5171 5/21/2015 13:00 Naphthalene 3.9 ug/KG J 0.62 5.2 

GM34921 5/21/2015 11:15 PCB-aroclor 1016 ND ug/KG U 7.3 21 

MH5171 5/21/2015 13:00 PCB-aroclor 1016 ND ug/KG U 4.2 11 

GM34921 5/21/2015 11:15 PCB-aroclor 1221 ND ug/KG U 32 42 

MH5171 5/21/2015 13:00 PCB-aroclor 1221 ND ug/KG U 2.2 21 

GM34921 5/21/2015 11:15 PCB-aroclor 1232 ND ug/KG U 23 23 

MH5171 5/21/2015 13:00 PCB-aroclor 1232 ND ug/KG U 7.6 11 

GM34921 5/21/2015 11:15 PCB-aroclor 1242 ND ug/KG U 8.1 21 

MH5171 5/21/2015 13:00 PCB-aroclor 1242 ND ug/KG U 6.7 11 

GM34921 5/21/2015 11:15 PCB-aroclor 1248 ND ug/KG U 7 21 

MH5171 5/21/2015 13:00 PCB-aroclor 1248 ND ug/KG U 5.2 11 

GM34921 5/21/2015 11:15 PCB-aroclor 1254 ND ug/KG U 6 21 

MH5171 5/21/2015 13:00 PCB-aroclor 1254 ND ug/KG U 3.5 11 

GM34921 5/21/2015 11:15 PCB-aroclor 1260 ND ug/KG U 9.4 21 

MH5171 5/21/2015 13:00 PCB-aroclor 1260 ND ug/KG U 2.2 11 

GM34921 5/21/2015 11:15 Phenanthrene 290 ug/KG  7 21 

MH5171 5/21/2015 13:00 Phenanthrene 38 ug/KG  1.5 5.2 

GM34921 5/21/2015 11:15 Pyrene 640 ug/KG  3.8 21 

MH5171 5/21/2015 13:00 Pyrene 70 ug/KG  0.79 5.2 

GM34921 5/21/2015 11:15 Residual Range Organics (RRO) 8300 mg/kg  96 3300 

MH5171 5/21/2015 13:00 Residual Range Organics (RRO) 3400 mg/kg  130 710 

GM34921 5/21/2015 11:15 Total Organic Carbon 7.72 (%)  0.02 0.05 

MH5171 5/21/2015 13:00 Total Organic Carbon 10.2 (%)  0.02 0.05 

GM34921 5/21/2015 11:15 Total phosphorus 990 mg/kg  40 160 

MH5171 5/21/2015 13:00 Total phosphorus 1130 mg/kg  40 180 

GM34921 5/21/2015 11:15 Total Solids 60.4 (%)    

MH5171 5/21/2015 13:00 Total Solids 47.8 (%)    

GM34921 5/21/2015 11:15 Total Volatile Solids 12.5 (%)  0.01 0.01 

MH5171 5/21/2015 13:00 Total Volatile Solids 18.2 (%)  0.01 0.01 

GM34921 5/21/2015 11:15 Zinc 401 mg/kg  0.2 0.6 

MH5171 5/21/2015 13:00 Zinc 935 mg/kg  0.3 0.6 
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S8D WY2015 Sediment Grain Size Analysis – % of Total Weight Recovered by Particle Size 

SITE 

SAMPLE 

RETRIEVAL ANALYTE 

RESULT 

(PERCENT 
 OF TOTAL 

WEIGHT 

RECOVERED) 

SIZE 

GROUP 
SUBTOTAL 

PERCENT 

(TOTAL %)* 

COM 5/21/2015 11:15 Particle/Grain Size, Gravel or Larger (Phi Scale < -1) 1.7 1.7% 

Particle/Grain Size, Very Coarse Sand (Phi Scale -1 to 0) 5.45 

64.6% 

Particle/Grain Size, Coarse Sand (Phi Scale 0 to 1) 15.1 

Particle/Grain size, Medium Sand (Phi Scale 1 to 2) 19.62 

Particle/Grain Size, Fine Sand (Phi Scale 2 to 3) 14.84 

Particle/Grain Size, Very Fine Sand (Phi Scale 3 to 4) 9.59 

Particle/Grain Size, Coarse Silt 31.3 to 62.5 µm (Phi Scale 4 to 5) 6.26 

24.67% 

Particle/Grain Size, Medium Silt 16 to 31.3 µm (Phi Scale 5 to 6) 8.14 

Particle/Grain size, Fine Silt 7.8 to 15.6 µm (Phi Scale 6 to 7) 5.87 

Particle/Grain Size, Very Fine Silt 3.9 to 7.8 µm (Phi Scale 7 to 8) 4.4 

Particle/Grain Size, Clay 1.95 to 3.9 µm (Phi Scale 8 to 9) 2.49 

4.68% 

Particle/Grain Size, Clay 0.98 to 1.95 µm (Phi Scale 9 to 10) 1.23 

Particle/Grain Size, Colloid up to 0.98 µm (Phi Scale > 10) 0.96 

Particle/Grain Size, Gravels thru Colloid up to 0.98 µm 

(Phi Scale <-1 thru > 10)  (95.65%) 

HDR 5/21/2015 13:00 Particle/Grain Size, Gravel or Larger (Phi Scale < -1) 33.2 33.2% 

Particle/Grain Size, Very Coarse Sand (Phi Scale -1 to 0) 18.68 

55.91% 

Particle/Grain Size, Coarse Sand (Phi Scale 0 to 1) 15.73 

Particle/Grain size, Medium Sand (Phi Scale 1 to 2) 10.89 

Particle/Grain Size, Fine Sand (Phi Scale 2 to 3) 6.29 

Particle/Grain Size, Very Fine Sand (Phi Scale 3 to 4) 4.32 

Particle/Grain Size, Coarse Silt 31.3 to 62.5 µm (Phi Scale 4 to 5) 2.79 

9.57% 

Particle/Grain Size, Medium Silt 16 to 31.3 µm (Phi Scale 5 to 6) 2.79 

Particle/Grain size, Fine Silt 7.8 to 15.6 µm (Phi Scale 6 to 7) 2.24 

Particle/Grain Size, Very Fine Silt 3.9 to 7.8 µm (Phi Scale 7 to 8) 1.75 

Particle/Grain Size, Clay 1.95 to 3.9 µm (Phi Scale 8 to 9) 1.07 

1.93% 

Particle/Grain Size, Clay 0.98 to 1.95 µm (Phi Scale 9 to 10) 0.29 

Particle/Grain Size, Colloid up to 0.98 µm (Phi Scale > 10) 0.57 

Particle/Grain Size, Gravels thru Colloid up to 0.98 µm 

(Phi Scale <-1 thru > 10)  (100.61%) 

 

*  The totals of the individual particle size category percentages may differ from 100% 

due to overall laboratory expected recoveries being between 90 and 110%. 
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Appendix 4  S8B Water Year 2015 Seasonal and Annual Loads 
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Water Year 2015 Commercial Site Seasonal and Annual Loading Summary 

COM WY2015 

Parameters 

Dry Season Wet Season Total Annual Load 

Load  

(g) 

Load  

(lbs) 

Areal 

Load 

(lbs/acre) 

Load  

(g) 

Load  

(lbs) 

Areal 

Load 

(lbs/acre) 

Load  

(g) 

Load  

(lbs) 

Areal 

Load 

(lbs/acre) 

2,4-D * More than 50% of this analytes’ results were non-detects so loading not calculated for this analyte 

Acenaphthene 9.68E-03 2.13E-05 7.96E-07 9.99E-02 2.20E-04 8.21E-06 1.10E-01 2.41E-04 9.00E-06 

Acenaphthylene 1.84E-02 4.04E-05 1.51E-06 2.01E-01 4.43E-04 1.65E-05 2.20E-01 4.83E-04 1.81E-05 

Anthracene 2.24E-02 4.94E-05 1.84E-06 2.30E-01 5.07E-04 1.89E-05 2.53E-01 5.56E-04 2.08E-05 

Benzo(a)anthracene 2.24E-01 4.94E-04 1.84E-05 9.08E-01 2.00E-03 7.46E-05 1.13E+00 2.49E-03 9.31E-05 

Benzo(b)fluoranthene 1.52E-01 3.34E-04 1.25E-05 1.61E+00 3.55E-03 1.33E-04 1.77E+00 3.88E-03 1.45E-04 

Benzo(ghi)perylene 2.11E-01 4.64E-04 1.73E-05 2.06E+00 4.53E-03 1.69E-04 2.27E+00 5.00E-03 1.87E-04 

Benzo(k)fluoranthene 7.03E-02 1.55E-04 5.78E-06 3.87E-01 8.52E-04 3.18E-05 4.58E-01 1.01E-03 3.76E-05 

Bis(2-ethylhexyl) 

phthalate 1.41E+01 3.09E-02 1.16E-03 1.03E+02 2.27E-01 8.48E-03 1.17E+02 2.58E-01 9.64E-03 

BOD 1.04E+04 2.29E+01 8.57E-01 5.79E+04 1.27E+02 4.76E+00 6.83E+04 1.50E+02 5.61E+00 

Carbaryl * More than 50% of this analytes’ results were non-detects so loading not calculated for this analyte 

Chloride 1.50E+03 3.29E+00 1.23E-01 1.05E+04 2.30E+01 8.59E-01 1.20E+04 2.63E+01 9.82E-01 

Chlorpyrifos Discontinued this analyte monitoring due to more than 2 years of results below Ecology method reporting limit 

Chrysene 7.48E-03 1.65E-05 6.15E-07 1.40E+00 3.07E-03 1.15E-04 1.40E+00 3.09E-03 1.15E-04 

Dibenzo(a,h)anthracene 4.08E-02 8.98E-05 3.35E-06 2.73E-01 6.00E-04 2.24E-05 3.13E-01 6.90E-04 2.58E-05 

Dichlobenil Discontinued this analyte monitoring due to more than 2 years of results below Ecology method reporting limit 

Dissolved Cadmium 4.31E-02 9.48E-05 3.54E-06 3.33E-01 7.32E-04 2.73E-05 3.76E-01 8.26E-04 3.09E-05 

Dissolved Copper 1.51E+01 3.31E-02 1.24E-03 5.96E+01 1.31E-01 4.90E-03 7.46E+01 1.64E-01 6.13E-03 

Dissolved Lead 2.27E-01 4.99E-04 1.86E-05 1.13E+00 2.48E-03 9.25E-05 1.35E+00 2.98E-03 1.11E-04 

Dissolved Mercury Discontinued this analyte monitoring due to more than 2 years of results below Ecology method reporting limit 

Dissolved Zinc 4.42E+01 9.73E-02 3.63E-03 3.01E+02 6.63E-01 2.48E-02 3.46E+02 7.60E-01 2.84E-02 

Fluoranthene 2.20E-02 4.84E-05 1.81E-06 2.17E+00 4.77E-03 1.78E-04 2.19E+00 4.82E-03 1.80E-04 

Fluorene 1.70E-02 3.74E-05 1.40E-06 1.73E-01 3.80E-04 1.42E-05 1.90E-01 4.17E-04 1.56E-05 

Hardness 3.17E+04 6.98E+01 2.61E+00 2.53E+05 5.57E+02 2.08E+01 2.85E+05 6.27E+02 2.34E+01 

Indeno(1,2,3-cd)pyrene 1.52E-01 3.34E-04 1.25E-05 1.08E+00 2.38E-03 8.88E-05 1.23E+00 2.71E-03 1.01E-04 

Naphthalene 8.16E-02 1.80E-04 6.71E-06 8.72E-01 1.92E-03 7.16E-05 9.53E-01 2.10E-03 7.83E-05 

Nitrate+Nitrite 4.47E+02 9.83E-01 3.67E-02 2.12E+03 4.65E+00 1.74E-01 2.56E+03 5.64E+00 2.11E-01 

Orthophosphate 3.85E+01 8.48E-02 3.17E-03 2.11E+02 4.64E-01 1.73E-02 2.49E+02 5.49E-01 2.05E-02 

Phenanthrene 1.07E-01 2.34E-04 8.76E-06 1.41E+00 3.10E-03 1.16E-04 1.52E+00 3.34E-03 1.25E-04 

Pyrene 2.49E-01 5.49E-04 2.05E-05 2.90E+00 6.38E-03 2.38E-04 3.15E+00 6.93E-03 2.59E-04 

Surfactants (MBAS) 3.63E+02 7.98E-01 2.98E-02 1.31E+03 2.88E+00 1.07E-01 1.67E+03 3.68E+00 1.37E-01 

Total Cadmium 2.59E-01 5.69E-04 2.12E-05 2.81E+00 6.19E-03 2.31E-04 3.07E+00 6.76E-03 2.53E-04 

Total Copper 3.56E+01 7.83E-02 2.93E-03 2.88E+02 6.34E-01 2.37E-02 3.24E+02 7.12E-01 2.66E-02 

Total Kjeldahl Nitrogen 3.13E+03 6.88E+00 2.57E-01 1.80E+04 3.97E+01 1.48E+00 2.12E+04 4.66E+01 1.74E+00 

Total Lead 1.48E+01 3.26E-02 1.22E-03 2.11E+02 4.63E-01 1.73E-02 2.25E+02 4.96E-01 1.85E-02 

Total Mercury Discontinued this analyte monitoring due to more than 2 years of results below Ecology method reporting limit 

Total Phosphorus 3.65E+02 8.03E-01 3.00E-02 3.61E+03 7.94E+00 2.97E-01 3.97E+03 8.74E+00 3.27E-01 

Total Zinc 1.78E+02 3.91E-01 1.46E-02 1.51E+03 3.32E+00 1.24E-01 1.69E+03 3.71E+00 1.39E-01 

Total Suspended Solids 1.51E+05 3.33E+02 1.24E+01 1.80E+06 3.95E+03 1.48E+02 1.95E+06 4.29E+03 1.60E+02 

*Parameters with more than half of their analytical results reported as non-detects are not included in the loading calculations. 
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WY 2015 High Density Residential Site Seasonal and Annual Loading Summary 

Parameter * 

Dry Season Wet Season Total Annual Load 

Load  

(g) 

Load 

(lbs) 

Areal 

Load 

(lbs/acre) 

Load 

(g) 

Load 

(lbs) 

Areal 

Load 

(lbs/acre) 

Load 

(g) Load (lbs) 

Areal 

Load 

(lbs/acre) 

2,4-D 1.47E+01 3.23E-02 1.35E-04 3.11E+01 6.83E-02 2.86E-04 4.57E+01 1.01E-01 4.21E-04 

Acenaphthene * More than 50%of this analyte's results were non-detects so loading not calculated for this analyte 

Acenaphthylene 1.51E-02 3.31E-05 1.39E-07 3.33E-01 7.32E-04 3.07E-06 3.48E-01 7.65E-04 3.21E-06 

Anthracene * More than 50%of this analyte's results were non-detects so loading not calculated for this analyte 

Benzo(a)anthracene 1.15E-02 2.53E-05 1.06E-07 5.52E-01 1.21E-03 5.08E-06 5.63E-01 1.24E-03 5.19E-06 

Benzo(a)pyrene * More than 50%of this analyte's results were non-detects so loading not calculated for this analyte 

Benzo(b)fluoranthene 1.82E-02 4.01E-05 1.68E-07 1.03E+00 2.26E-03 9.49E-06 1.05E+00 2.30E-03 9.65E-06 

Benzo(ghi)perylene 1.70E-02 3.75E-05 1.57E-07 1.29E+00 2.83E-03 1.19E-05 1.30E+00 2.87E-03 1.20E-05 

Benzo(k)fluoranthene * More than 50%of this analyte's results were non-detects so loading not calculated for this analyte 

Bis(2-ethylhexyl) 

phthalate 5.94E+01 1.31E-01 5.48E-04 2.06E+02 4.53E-01 1.90E-03 2.65E+02 5.84E-01 2.45E-03 

BOD 1.78E+04 3.92E+01 1.64E-01 6.95E+05 1.53E+03 6.40E+00 7.13E+05 1.57E+03 6.57E+00 

Carbaryl 6.34E-02 1.39E-04 5.85E-07 4.24E-01 9.32E-04 3.90E-06 4.87E-01 1.07E-03 4.49E-06 

Chloride 2.77E+03 6.10E+00 2.56E-02 3.96E+04 8.71E+01 3.65E-01 4.23E+04 9.32E+01 3.90E-01 

Chlorpyrifos Discontinued this analyte monitoring due to more than 2 years of results below Ecology method reprting limit 

Chrysene 1.51E-02 3.31E-05 1.39E-07 7.34E-01 1.62E-03 6.77E-06 7.49E-01 1.65E-03 6.91E-06 

Dibenzo(a,h)anthracene * More than 50%of this analyte's results were non-detects so loading not calculated for this analyte 

Dichlobenil 7.53E-01 1.66E-03 6.94E-06 1.23E+01 2.70E-02 1.13E-04 1.30E+01 2.86E-02 1.20E-04 

Dissolved Cadmium 5.55E-02 1.22E-04 5.11E-07 8.46E-01 1.86E-03 7.80E-06 9.02E-01 1.98E-03 8.31E-06 

Dissolved Copper 3.55E+01 7.80E-02 3.27E-04 3.04E+02 6.69E-01 2.80E-03 3.39E+02 7.47E-01 3.13E-03 

Dissolved Lead 2.62E-01 5.75E-04 2.41E-06 3.75E+00 8.24E-03 3.45E-05 4.01E+00 8.82E-03 3.70E-05 

Dissolved Mercury * More than 50%of this analyte's results were non-detects so loading not calculated for this analyte 

Dissolved Zinc 5.59E+02 1.23E+00 5.15E-03 1.02E+04 2.23E+01 9.36E-02 1.07E+04 2.36E+01 9.88E-02 

Fluoranthene 4.76E-02 1.05E-04 4.38E-07 1.36E+00 2.99E-03 1.25E-05 1.41E+00 3.09E-03 1.30E-05 

Fluorene 1.70E-02 3.75E-05 1.57E-07 3.33E-01 7.32E-04 3.07E-06 3.50E-01 7.69E-04 3.22E-06 

Hardness 6.50E+04 1.43E+02 5.99E-01 7.58E+05 1.67E+03 6.99E+00 8.23E+05 1.81E+03 7.59E+00 

Indeno(1,2,3-cd)pyrene 1.15E-02 2.53E-05 1.06E-07 7.32E-01 1.61E-03 6.75E-06 7.44E-01 1.64E-03 6.85E-06 

Naphthalene 4.76E-02 1.05E-04 4.38E-07 1.51E+00 3.31E-03 1.39E-05 1.55E+00 3.42E-03 1.43E-05 

Nitrate+Nitrite 8.76E+02 1.93E+00 8.07E-03 7.53E+03 1.66E+01 6.94E-02 8.40E+03 1.85E+01 7.75E-02 

Orthophosphate 2.14E+02 4.71E-01 1.97E-03 3.07E+03 6.74E+00 2.83E-02 3.28E+03 7.21E+00 3.02E-02 

Phenanthrene 2.22E-02 4.88E-05 2.05E-07 1.27E+00 2.79E-03 1.17E-05 1.29E+00 2.84E-03 1.19E-05 

Pyrene 2.34E-02 5.14E-05 2.16E-07 1.58E+00 3.48E-03 1.46E-05 1.61E+00 3.53E-03 1.48E-05 

Surfactants (MBAS) 3.76E+02 8.28E-01 3.47E-03 4.69E+03 1.03E+01 4.32E-02 5.07E+03 1.11E+01 4.67E-02 

Total Cadmium 1.35E-01 2.96E-04 1.24E-06 3.65E+00 8.03E-03 3.37E-05 3.79E+00 8.33E-03 3.49E-05 

Total Copper 4.76E+01 1.05E-01 4.38E-04 7.36E+02 1.62E+00 6.79E-03 7.84E+02 1.72E+00 7.22E-03 

Total Kjeldahl Nitrogen 5.03E+03 1.11E+01 4.64E-02 6.71E+04 1.48E+02 6.18E-01 7.21E+04 1.59E+02 6.65E-01 

Total Lead 2.65E+00 5.82E-03 2.44E-05 1.49E+02 3.29E-01 1.38E-03 1.52E+02 3.35E-01 1.40E-03 

Total Mercury * More than 50%of this analyte's results were non-detects so loading not calculated for this analyte 

Total Phosphorus 1.38E+03 3.03E+00 1.27E-02 1.18E+04 2.60E+01 1.09E-01 1.32E+04 2.91E+01 1.22E-01 

Total Zinc 7.73E+02 1.70E+00 7.12E-03 1.95E+04 4.29E+01 1.80E-01 2.03E+04 4.47E+01 1.87E-01 

Total Suspended Solids 6.34E+04 1.39E+02 5.85E-01 3.31E+06 7.28E+03 3.05E+01 3.37E+06 7.42E+03 3.11E+01 

*Parameters with more than half of their analytical results reported as non-detects are not included in the 

loading calculations. 
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Appendix 5  Calendar Year 2015 Stormwater Facility Inspections and Maintenance Upstream from two S8.B Monitoring Sites 

Facility

ID Facility Type 

Private or 

Public 

Owner Facility Name 

Street 

Address 

Installation 

Date 

Recent 

Inspection 

Date(s) 

Maintenance 

Action In Compliance vs. Defects 

Commercial 

FA417 

Biofiltration 

Swale Private Avalon Condos NE 88th St 7/9/1992 1/20/2015 NA Yes. 

FA1479 Wet Pond Private 

Big 5 

Hazel Dell NE 13th Ave 3/3/2006 1/14/2015 NA Yes 

FA1578 

Inline Storage & 

Biofilt. Swale Private 

Hazel Dell Brew 

Pub NE Highway 99 11/23/1999 1/15/2015 

Owner 

Notified 

No. Trash and debris material 

exceeded 25% of sump depth. 

FA3255 

FA3256 

Grass 

Biofiltration 

Strips Private 

Hazel Dell Brew 

Pub S. & N. of 

Driveway NE Highway 99 10/1/1992 

NA – Recent 

Data Update NA NA 

FA2411 

Cartridge Filter 

Catch Basin & 

Undrgrd. Detent. Private 

88th Street 

Development NE 88th St 5/29/2008 1/15/2015 NA Yes 

FA2768 

Bioswale & 

Undrgrd. Detent. Private 

Childrens Village 

Day School A 

NE Highway 99 

and NE 86th St 3/17/2010 1/15/2015 NA 

Yes. Just 100 yr. overflow flows 

E. into COM drainage 

High Density Residential 

FA8 

Biofil. Swale and 

Detention Pond 

Clark County 

Public Works Felida Village NW 33rd Ave 2/1/1999 10/29/2015 NA Yes 

FA73 

Biofiltration 

Swale 

Clark County 

Public Works Mar-Clare Estates NW 26th Ave 10/21/1992 11/5/2015 NA Yes 

FA98 

Biofilt. Swale and 

Detention Pond 

Clark County 

Public Works Felida View NW 27th Ct 12/1/2000 11/6/2015 

Owner 

Notified 

No. Excess trash and debris was 

in sediment trap. 

FA796 

Biofilt. Swale and 

Detention Pond 

Clark County 

Public Works 

Lake River 

Terrace NW 35th Ave 2/1/1999 10/29/2015 

Owner 

Notified 

No. Vegetation - excessively tall 

grass was in bioswale. 

FA1222 Wet Pond 

Clark County 

Public Works Felida Green NW 29th Ct 3/23/2005 11/6/2015 NA Yes 

FA1223 

Biofiltration 

Swale 

Clark County 

Public Works Tiare Hills IV NW 27th Ct 12/29/1994 11/6/2015 NA Yes 

FA3383 Bioretention 

Clark County 

Public Works 

Felida View 

Townhomes 

3001 NW 117th 

Circle 9/10/2015 

NA – New 

Facility NA NA 

FA3382 Bioretention Private 

Felida View 

Townhomes NW 29th Ct 9/10/2015 

NA – New 

Facility NA NA 

FA20 

Biofiltration 

Swale 

Clark County 

Public Works Millers Edge 

11014 NW 36th 

Ave 12/21/1999 11/9/2015 NA Yes 



2,4-D 1.47E+01 3.23E-02 1.35E-04 3.11E+01 6.83E-02 2.86E-04 4.57E+01 1.01E-01 4.21E-04
Acenaphthene
Acenaphthylene 1.51E-02 3.31E-05 1.39E-07 3.33E-01 7.32E-04 3.07E-06 3.48E-01 7.65E-04 3.21E-06
Anthracene
Benzo(a)anthracene 1.15E-02 2.53E-05 1.06E-07 5.52E-01 1.21E-03 5.08E-06 5.63E-01 1.24E-03 5.19E-06
Benzo(a)pyrene
Benzo(b)fluoranthene 1.82E-02 4.01E-05 1.68E-07 1.03E+00 2.26E-03 9.49E-06 1.05E+00 2.30E-03 9.65E-06
Benzo(ghi)perylene 1.70E-02 3.75E-05 1.57E-07 1.29E+00 2.83E-03 1.19E-05 1.30E+00 2.87E-03 1.20E-05
Benzo(k)fluoranthene
Bis(2-ethylhexyl) phthalate 5.94E+01 1.31E-01 5.48E-04 2.06E+02 4.53E-01 1.90E-03 2.65E+02 5.84E-01 2.45E-03
BOD 1.78E+04 3.92E+01 1.64E-01 6.95E+05 1.53E+03 6.40E+00 7.13E+05 1.57E+03 6.57E+00
Carbaryl 6.34E-02 1.39E-04 5.85E-07 4.24E-01 9.32E-04 3.90E-06 4.87E-01 1.07E-03 4.49E-06
Chloride 2.77E+03 6.10E+00 2.56E-02 3.96E+04 8.71E+01 3.65E-01 4.23E+04 9.32E+01 3.90E-01
Chlorpyrifos
Chrysene 1.51E-02 3.31E-05 1.39E-07 7.34E-01 1.62E-03 6.77E-06 7.49E-01 1.65E-03 6.91E-06
Dibenzo(a,h)anthracene
Dichlobenil 7.53E-01 1.66E-03 6.94E-06 1.23E+01 2.70E-02 1.13E-04 1.30E+01 2.86E-02 1.20E-04
Diss. Cadmium 5.55E-02 1.22E-04 5.11E-07 8.46E-01 1.86E-03 7.80E-06 9.02E-01 1.98E-03 8.31E-06
Dissolved Cu 3.55E+01 7.80E-02 3.27E-04 3.04E+02 6.69E-01 2.80E-03 3.39E+02 7.47E-01 3.13E-03
Dissolved Lead 2.62E-01 5.75E-04 2.41E-06 3.75E+00 8.24E-03 3.45E-05 4.01E+00 8.82E-03 3.70E-05
Dissolved Mercury
Dissolved Zinc 5.59E+02 1.23E+00 5.15E-03 1.02E+04 2.23E+01 9.36E-02 1.07E+04 2.36E+01 9.88E-02
Fluoranthene 4.76E-02 1.05E-04 4.38E-07 1.36E+00 2.99E-03 1.25E-05 1.41E+00 3.09E-03 1.30E-05
Fluorene 1.70E-02 3.75E-05 1.57E-07 3.33E-01 7.32E-04 3.07E-06 3.50E-01 7.69E-04 3.22E-06
Hardness 6.50E+04 1.43E+02 5.99E-01 7.58E+05 1.67E+03 6.99E+00 8.23E+05 1.81E+03 7.59E+00
Indeno(1,2,3-cd)pyrene 1.15E-02 2.53E-05 1.06E-07 7.32E-01 1.61E-03 6.75E-06 7.44E-01 1.64E-03 6.85E-06
Naphthalene 4.76E-02 1.05E-04 4.38E-07 1.51E+00 3.31E-03 1.39E-05 1.55E+00 3.42E-03 1.43E-05
Nitrate+Nitrite 8.76E+02 1.93E+00 8.07E-03 7.53E+03 1.66E+01 6.94E-02 8.40E+03 1.85E+01 7.75E-02
Orthophosphate 2.14E+02 4.71E-01 1.97E-03 3.07E+03 6.74E+00 2.83E-02 3.28E+03 7.21E+00 3.02E-02
Phenanthrene 2.22E-02 4.88E-05 2.05E-07 1.27E+00 2.79E-03 1.17E-05 1.29E+00 2.84E-03 1.19E-05
Pyrene 2.34E-02 5.14E-05 2.16E-07 1.58E+00 3.48E-03 1.46E-05 1.61E+00 3.53E-03 1.48E-05
Surfactants (MBAS) 3.76E+02 8.28E-01 3.47E-03 4.69E+03 1.03E+01 4.32E-02 5.07E+03 1.11E+01 4.67E-02
Total Cadmium 1.35E-01 2.96E-04 1.24E-06 3.65E+00 8.03E-03 3.37E-05 3.79E+00 8.33E-03 3.49E-05
Total Cu 4.76E+01 1.05E-01 4.38E-04 7.36E+02 1.62E+00 6.79E-03 7.84E+02 1.72E+00 7.22E-03
Total Kjeldahl Nitrogen 5.03E+03 1.11E+01 4.64E-02 6.71E+04 1.48E+02 6.18E-01 7.21E+04 1.59E+02 6.65E-01
Total Lead 2.65E+00 5.82E-03 2.44E-05 1.49E+02 3.29E-01 1.38E-03 1.52E+02 3.35E-01 1.40E-03
Total Mercury
Total Phosphorus 1.38E+03 3.03E+00 1.27E-02 1.18E+04 2.60E+01 1.09E-01 1.32E+04 2.91E+01 1.22E-01
Total Zn 7.73E+02 1.70E+00 7.12E-03 1.95E+04 4.29E+01 1.80E-01 2.03E+04 4.47E+01 1.87E-01
TSS 6.34E+04 1.39E+02 5.85E-01 3.31E+06 7.28E+03 3.05E+01 3.37E+06 7.42E+03 3.11E+01

* More than 50%of this analyte's results were non-detects so loading not calculated for this analyte

* More than 50%of this analyte's results were non-detects so loading not calculated for this analyte

* More than 50%of this analyte's results were non-detects so loading not calculated for this analyte

Discontinued this analyte monitoring due to more than 2 years of results below Ecology method reprting limit

* More than 50%of this analyte's results were non-detects so loading not calculated for this analyte

* More than 50%of this analyte's results were non-detects so loading not calculated for this analyte

* More than 50%of this analyte's results were non-detects so loading not calculated for this analyte

* More than 50%of this analyte's results were non-detects so loading not calculated for this analyte

Load (lbs)
Areal Load (lbs 

per acre)Parameter

Dry Season Wet Season Total Annual Load

Load  (g) Load (lbs)
Areal Load (lbs 

per acre) Load  (g) Load (lbs)
Areal Load (lbs 

per acre) Load  (g)
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COM WY2015
WET WET WET WET WET WET WET WET WET WET WET WET WET WET

Parameter Units Storm 1 13-Oct-14 Storm 2 21-Oct-14 Storm 3 22-Oct-14 Storm 4 28-Oct-14 Storm 5 30-Oct-14 Storm 6 21-Nov-14 Storm 7 4-Dec-14 Storm 8 18-Dec-14 Storm 9 15-Jan-15 Storm 10 17-Jan-15 Storm 11 1-Feb-15 Storm 12 26-Feb-15 Storm 13 11-Mar-15 Storm 14 14-Mar-15
EMC LOAD QA EMC LOAD QA EMC LOAD QA EMC LOAD QA EMC LOAD QA EMC LOAD QA EMC LOAD QA EMC LOAD QA EMC LOAD QA EMC LOAD QA EMC LOAD QA EMC LOAD QA EMC LOAD QA EMC LOAD QA

General
TSS mg/L 48 8175.852 55.5 62155.89 111 29557.01 89 28809.17 136 161935 44 2813.037 192 24982.399 80 109424.36
Turbidity NTU 19.1 NA 16.2 NA 29.9 NA 53.8 NA 52.6 NA 26.1 NA 152 NA 25.1 NA
pH NA 7.07 NA 6.84 NA 6.87 NA 7.12 NA 7.11 NA 7.35 NA 7.4 NA 6.51 NA
Conductivity umhos/cm 31 NA 14.8 NA 25.7 NA 30.1 NA 18.9 NA 40.6 NA 22.5 NA 21.7 NA
BOD mg/L 3.9 664.2879 3.1 3471.771 J 8.1 2156.863 5.4 1747.972 2 1190.699 UJ 2.5 159.8316 J 12.5 1626.4582 1 683.90226 UJ
Surfactants (MBAS) mg/L 0.085 14.47807 0.05 27.99815 UJ 0.1 26.62793 0.05 8.092462 UJ 0.21 250.0467 0.05 1.598316 UJ 0.07 9.1081661 0.065 88.907294
Chloride mg/L 1.92 327.0341 0.23 257.583 J 0.98 260.9538 0.67 216.878 0.6 714.4192 0.87 55.62141 0.53 68.961829 0.14 191.49263 J
Hardness mg/L 9.2 1567.038 J 7.2 8063.467 J 9.2 2449.77 J 16 5179.176 J 22.4 26671.65 J 22.4 1432.091 J 24 3122.7998 J 20 27356.09 J
Nutrients
Total Phosphorus mg/L 0.156 26.57152 0.146 163.5092 J 0.283 75.35706 J 0.223 72.18476 J 0.247 294.1026 J 0.142 9.078437 J 0.493 64.147513 J 0.148 202.43507 J
Orthophosphate mg/L 0.031 5.280237 0.015 16.79889 0.01 2.662793 0.012 3.884382 0.011 13.09768 0.004 0.255731 UJ 0.034 4.4239664 0.01 13.678045 J
Total Kjeldahl Nitrogen mg/L 1.34 228.2425 J 1.01 1131.125 J 1.73 460.6633 J 0.96 310.7505 J 1.08 1285.954 J 1.51 96.5383 J 1.76 229.00532 J 1.03 1408.8387 J
Nitrate+Nitrite mg/L 0.161 27.42317 0.06 67.19556 0.109 29.02445 0.185 59.88422 0.064 76.20471 0.328 20.96991 0.217 28.235315 0.099 135.41265
Metals
Total Cu ug/L 12.7 2.163194 11.5 12.87915 22.4 5.964657 15.8 5.114436 20.4 24.29025 13.1 0.837518 34.5 4.4890247 13.8 18.875702
Dissolved Cu ug/L 5.58 0.950443 J 2.85 3.191789 J 4.99 1.328734 J 3.11 1.006702 J 2.58 3.072002 J 5.68 0.363137 J 4.33 0.5634051 J 3.39 4.6368573 J
Total Zn ug/L 56.5 9.623659 55.5 62.15589 111 29.55701 82.2 26.60802 87.6 104.3052 62.9 4.021364 230 29.926832 68.4 93.557829
Dissolved Zinc ug/L 18.8 3.202209 J 18.5 20.71863 J 31.4 8.361172 18 5.826573 J 13.8 16.43164 J 24.3 1.553563 J 26.2 3.4090565 J 15.9 21.748092 J
Total Cadmium ug/L 0.078 0.013286 0.086 0.096314 J 0.4 0.106512 0.126 0.040786 0.164 0.195275 0.096 0.006138 0.422 0.0549092 0.113 0.1545619
Diss. Cadmium ug/L 0.016 0.002725 J 0.015 0.016799 0.069 0.018373 0.016 0.005179 J 0.016 0.019051 J 0.015 0.000959 J 0.031 0.0040336 0.016 0.0218849 J
Total Lead ug/L 4.86 0.827805 5.39 6.036401 40.1 10.6778 8.95 2.897101 13.6 16.1935 5.4 0.345236 24.5 3.1878581 6.81 9.3147488
Dissolved Lead ug/L 0.038 0.006473 0.025 0.027998 0.428 0.113968 0.036 0.011653 0.028 0.03334 0.04 0.002557 0.062 0.0080672 0.027 0.0369307
Total Mercury ug/L NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped
Dissolved Mercury ug/L NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped

Herbicides
2,4-D ug/L 0.22 0.0374727 J 0.076 0.042557 UJ 0.12 0.015977 UJ 0.056 0.009064 UJ 0.065 0.038698 UJ 0.056 0.00179 UJ 0.27 0.0175657 UJ 0.12 0.1641365 J
Dichlobenil ug/L NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped
Insecticides
Carbaryl ug/L 0.004 0.0003407 UJ 0.004 0.00224 UJ 0.004 0.000533 UJ 0.004 0.000647 UJ 0.004 0.002381 UJ 0.004 0.000128 UJ 0.0049 0.0006376 J 0.004 0.0027356 UJ
Chlorpyrifos ug/L NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped
PAHs
Naphthalene ug/L 0.094 0.016011 0.051 0.057116 J 0.072 0.019172 J 0.05 0.016185 J 0.083 0.098828 J 0.045 0.002877 J 0.068 0.0088479 J 0.017 0.0232527 J
Acenaphthylene ug/L 0.0066 0.0011242 J 0.0091 0.010191 J 0.011 0.002929 J 0.025 0.008092 0.018 0.021433 J 0.018 0.001151 J 0.012 0.0015614 J 0.0075 0.0102585 J
Benzo(b)fluoranthene ug/L 0.039 0.0066429 0.074 0.082875 0.086 0.0229 0.14 0.045318 0.14 0.166698 0.055 0.003516 0.12 0.015614 0.07 0.0957463
Acenaphthene ug/L 0.0044 0.0003747 UJ 0.0044 0.002464 UJ 0.0063 0.001678 J 0.012 0.003884 J 0.0089 0.010597 J 0.0072 0.00046 J 0.009 0.001171 J 0.0048 0.0065655 J
Fluorene ug/L 0.0038 0.0003236 UJ 0.0064 0.007168 J 0.0094 0.002503 J 0.019 0.00615 J 0.015 0.01786 J 0.009 0.000575 J 0.013 0.0016915 J 0.0095 0.0129941 J
Benzo(k)fluoranthene ug/L 0.014 0.0023846 J 0.021 0.023518 J 0.032 0.008521 J 0.043 0.013919 J 0.04 0.047628 J 0.016 0.001023 J 0.04 0.0052047 J 0.03 0.0410341 J
Phenanthrene ug/L 0.036 0.0061319 0.05 0.055996 0.056 0.014912 0.15 0.048555 0.12 0.142884 0.064 0.004092 0.16 0.0208187 0.057 0.0779649
Anthracene ug/L 0.0036 0.0003066 UJ 0.0092 0.010303 J 0.012 0.003195 J 0.026 0.008416 0.017 0.020242 J 0.013 0.000831 J 0.021 0.0027324 0.012 0.0164137 J
Fluoranthene ug/L 0.046 0.0078352 0.09 0.100793 0.071 0.018906 0.23 0.074451 0.19 0.226233 0.09 0.005754 0.24 0.031228 0.11 0.1504585
Pyrene ug/L 0.087 0.0148187 0.11 0.123192 J 0.14 0.037279 J 0.28 0.090636 J 0.23 0.273861 J 0.13 0.008311 J 0.25 0.0325292 J 0.13 0.1778146 J
Indeno(1,2,3-cd)pyrene ug/L 0.03 0.0051099 0.053 0.059356 0.09 0.023965 0.087 0.028162 0.085 0.101209 0.041 0.002621 0.088 0.0114503 0.053 0.0724936
Benzo(a)anthracene ug/L 0.022 0.0037473 0.03 0.033598 J 0.036 0.009586 0.072 0.023306 J 0.066 0.078586 J 0.025 0.001598 J 0.059 0.0076769 J 0.028 0.0382985 J
Chrysene ug/L 0.025 0.0042583 0.046 0.051517 0.051 0.01358 0.11 0.035607 0.1 0.11907 0.076 0.004859 0.2 0.0260233 0.1 0.1367805
Dibenzo(a,h)anthracene ug/L 0.0081 0.0013797 J 0.015 0.016799 J 0.03 0.007988 0.02 0.006474 0.02 0.023814 J 0.0064 0.000409 J 0.015 0.0019517 J 0.01 0.013678 J
Benzo(ghi)perylene ug/L 0.069 0.0117528 0.083 0.092954 0.15 0.039942 0.17 0.055029 0.15 0.178605 0.083 0.005306 0.18 0.023421 0.11 0.1504585
Phthalates
Bis(2-ethylhexyl) phthalate ug/L 3.2 0.5450568 3.4 3.807748 J 7 1.863955 J 23 7.445065 J 6 7.144192 J 5.8 0.370809 J 6.9 0.8978049 J 5.9 8.0700467 J
Microbial
Fecal Coliform MPN NA 1700 NA 1300 NA 310 NA 1300 NA 1900 NA 2300 NA 1300 NA 110 NA NA NA 350 NA 240 NA NA
Petroleum Hydrocarbons
Diesel Range Oeganics ug/L NA 4200 229.6004 550 615.9593 430 114.5001 J 790 867.4145 960 557.47491 J 290 179.8111 J 1000 161.34173 J 840 271.9067 J NA NA 1400 182.16332 2600 NA NA
Residual Range Organics ug/L NA 12000 656.001 2300 2575.83 1900 505.9308 2800 3074.38 5300 3077.7261 1300 806.0497 NA 3400 1100.575 NA NA 3600 468.41997 3400 5.7201735 NA
TPH - Gasoline ug/L NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped
Benzene ug/L NA 0.062 0.001695 UJ 0.062 0.034718 UJ 0.062 0.008255 UJ 0.062 0.034038 UJ 0.062 0.0180018 UJ 0.062 0.019221 UJ 0.062 0.0050016 UJ 0.062 0.010035 UJ NA NA 0.062 0.0040336 UJ 0.062 5.215E-05 UJ NA
Toluene ug/L NA 0.36 0.01968 J 0.61 0.683155 J 0.07 0.01864 J 0.12 0.131759 J 0.15 0.0871055 J 0.12 0.074405 J 0.21 0.0338818 J 0.38 0.123005 J NA NA 0.65 0.0845758 J 0.74 0.001245 J NA
Ethylbenzene ug/L NA 0.05 0.001367 UJ 0.05 0.027998 UJ 0.05 0.006657 UJ 0.05 0.02745 UJ 0.05 0.0145176 UJ 0.05 0.015501 UJ 0.05 0.0040335 UJ 0.05 0.008092 UJ NA NA 0.05 0.0032529 UJ 0.05 4.206E-05 UJ NA
m,p-Xylenes ug/L NA 0.11 0.003007 UJ 0.11 0.061596 UJ 0.11 0.014645 UJ 0.11 0.06039 UJ 0.11 0.0319387 UJ 0.11 0.034102 UJ 0.11 0.0088738 UJ 0.15 0.048555 J NA NA 0.11 0.0071564 UJ 0.11 9.253E-05 UJ NA
o-Xylene ug/L NA 0.074 0.002023 UJ 0.074 0.041437 UJ 0.074 0.009852 UJ 0.074 0.040626 UJ 0.074 0.021486 UJ 0.074 0.022941 UJ 0.074 0.0059696 UJ 0.074 0.011977 UJ NA NA 0.074 0.0048143 UJ 0.074 6.225E-05 UJ NA

kleinerj
Typewritten Text
Appendix 9 - Commercial Site Monitoring



The 3.785411784 is the gallon to liter conversion
WET WET DRY DRY WET DRY

Storm 15 22-Mar-15 Storm 16 13-Apr-15 Storm 17 12-May-15 Storm 18 1-Jun-15
EMC LOAD QA EMC LOAD QA EMC LOAD QA EMC LOAD QA AVE EMC AVE LOAD AVE EMC AVE LOAD

360 37383.449 174 33836.13 66.7 9019.1211 128.95 49907.23 130265.6141 1302656.141 2659127.64 3961783.78 1297996.92 499072.298 1797069.21 66.7 9019.121116 35721.1 35721.1 563312.0771 599033.2 142228.9573 9019.121116 151248.078 151248.1 332.7458 12.4298 1797069 3953.552 147.6859 1948317 4286.298 1.60E+02
115 NA 83 NA 24.6 NA 57.28 NA 130265.6141 1302656.141 2659127.64 3961783.78 NA NA NA 24.6 NA 35721.1 35721.1 563312.0771 599033.2 NA NA NA NA NA NA NA NA NA NA NA NA

7.34 NA 7.18 NA 7.4 NA 7.079 NA 130265.6141 1302656.141 2659127.64 3961783.78 NA NA NA 7.4 NA 35721.1 35721.1 563312.0771 599033.2 NA NA NA NA NA NA NA NA NA NA NA NA
31 NA 33 NA 33.5 NA 26.93 NA 130265.6141 1302656.141 2659127.64 3961783.78 NA NA NA 33.5 NA 35721.1 35721.1 563312.0771 599033.2 NA NA NA NA NA NA NA NA NA NA NA NA

4.2 436.14023 2.3 447.2591 4.6 622.00835 4.5 1258.5183 130265.6141 1302656.141 2659127.64 3961783.78 45296.519 12585.1832 57881.7022 4.6 622.0083528 35721.1 35721.1 563312.0771 599033.2 9808.893604 622.0083528 10430.902 10430.9 22.94798 0.857228 57881.7 127.3397 4.756808 68312.6 150.2877 5.61E+00
0.085 8.8266476 0.085 16.52914 0.16 21.635073 0.085 45.221289 130265.6141 1302656.141 2659127.64 3961783.78 855.600914 452.212888 1307.8138 0.16 21.63507314 35721.1 35721.1 563312.0771 599033.2 341.178908 21.63507314 362.813981 362.814 0.798191 0.029817 1307.814 2.87719 0.107478 1670.628 3.675381 1.37E-01

0.73 75.805327 1.31 254.7433 0.66 89.244677 0.798 242.34924 130265.6141 1302656.141 2659127.64 3961783.78 8032.5827 2423.49239 10456.0751 0.66 89.24467671 35721.1 35721.1 563312.0771 599033.2 1407.362995 89.24467671 1496.60767 1496.608 3.292537 0.122994 10456.08 23.00337 0.859296 11952.68 26.2959 9.82E-01
22 2284.5441 J 18 3500.289 J 14 1893.0689 J 17.04 8162.6914 130265.6141 1302656.141 2659127.64 3961783.78 171522.819 81626.9143 253149.733 14 1893.0689 35721.1 35721.1 563312.0771 599033.2 29853.15445 1893.0689 31746.2233 31746.22 69.84169 2.608954 253149.7 556.9294 20.80424 284896 626.7711 2.34E+01

NA NA
0.432 44.860138 J 0.309 60.08829 0.161 21.770292 0.2579 101.23345 130265.6141 1302656.141 2659127.64 3961783.78 2595.99383 1012.33453 3608.32837 0.161 21.77029235 35721.1 35721.1 563312.0771 599033.213 343.3112761 21.77029235 365.081568 365.0816 0.803179 0.030003 3608.328 7.938322 0.296538 3973.41 8.741502 3.27E-01
0.011 1.142272 0.009 1.750144 J 0.017 2.2987265 0.0147 6.2974146 130265.6141 1302656.141 2659127.64 3961783.78 147.968629 62.974146 210.942775 0.017 2.298726521 35721.1 35721.1 563312.0771 599033.213 36.25025897 2.298726521 38.5489855 38.54899 0.084808 0.003168 210.9428 0.464074 0.017336 249.4918 0.548882 2.05E-02

0.32 33.229732 J 1.7 330.5828 J 1.38 186.60251 J 1.244 551.49309 130265.6141 1302656.141 2659127.64 3961783.78 12521.971 5514.93094 18036.902 1.38 186.6025058 35721.1 35721.1 563312.0771 599033.213 2942.668081 186.6025058 3129.27059 3129.271 6.884395 0.257168 18036.9 39.68118 1.4823 21166.17 46.56558 1.74E+00
0.203 21.080111 0.179 34.80843 0.197 26.638184 0.1605 50.023852 130265.6141 1302656.141 2659127.64 3961783.78 1615.57584 500.23852 2115.81436 0.197 26.6381838 35721.1 35721.1 563312.0771 599033.213 420.0765304 26.6381838 446.714714 446.7147 0.982772 0.036712 2115.814 4.654792 0.173881 2562.529 5.637564 2.11E-01

35.4 3.6760391 24.1 4.686498 15.7 2.1229416 20.37 8.297647 130265.6141 1302656.141 2659127.64 3961783.78 205.042243 82.9764698 288.018712 15.7 2.122941552 35721.1 35721.1 563312.0771 599033.213 33.47818034 2.122941552 35.6011219 35.60112 0.078322 0.002926 288.0187 0.633641 0.02367 323.6198 0.711964 2.66E-02
4.54 0.4714468 J 5.58 1.08509 J 6.64 0.8978555 J 4.263 1.6669607 130265.6141 1302656.141 2659127.64 3961783.78 42.9109023 16.6696068 59.5805091 6.64 0.897855535 35721.1 35721.1 563312.0771 599033.213 14.15892468 0.897855535 15.0567802 15.05678 0.033125 0.001237 59.58051 0.131077 0.004896 74.63729 0.164202 6.13E-03
187 19.418625 153 29.75246 78.4 10.601186 109.41 40.892688 130265.6141 1302656.141 2659127.64 3961783.78 1101.30937 408.926877 1510.23624 78.4 10.60118584 35721.1 35721.1 563312.0771 599033.213 167.1776649 10.60118584 177.778851 177.7789 0.391113 0.01461 1510.236 3.32252 0.124114 1688.015 3.713633 1.39E-01

21.6 2.2430069 J 23.5 4.569822 J 19.5 2.6367745 J 21.2 8.8063765 130265.6141 1302656.141 2659127.64 3961783.78 213.396934 88.0637647 301.460699 19.5 2.636774539 35721.1 35721.1 563312.0771 599033.213 41.58117941 2.636774539 44.2179539 44.21795 0.097279 0.003634 301.4607 0.663214 0.024775 345.6787 0.760493 2.84E-02
0.347 0.0360335 0.222 0.04317 0.114 0.015415 0.2054 0.0746984 130265.6141 1302656.141 2659127.64 3961783.78 2.06753444 0.74698411 2.81451855 0.114 0.01541499 35721.1 35721.1 563312.0771 599033.213 0.243089972 0.01541499 0.25850496 0.258505 0.000569 2.12E-05 2.814519 0.006192 0.000231 3.073024 0.006761 2.53E-04
0.024 0.0024922 0.018 0.0035 J 0.019 0.0025692 J 0.0236 0.0094998 130265.6141 1302656.141 2659127.64 3961783.78 0.23755508 0.0949978 0.33255288 0.019 0.002569165 35721.1 35721.1 563312.0771 599033.213 0.040514995 0.002569165 0.04308416 0.043084 9.48E-05 3.54E-06 0.332553 0.000732 2.73E-05 0.375637 0.000826 3.09E-05

28.2 2.9283701 16.2 3.15026 6.54 0.8843336 15.401 5.5559084 130265.6141 1302656.141 2659127.64 3961783.78 155.02482 55.5590837 210.583903 6.54 0.884333615 35721.1 35721.1 563312.0771 599033.213 13.94568786 0.884333615 14.8300215 14.83002 0.032626 0.001219 210.5839 0.463285 0.017306 225.4139 0.495911 1.85E-02
0.05 0.0051921 0.117 0.022752 0.1 0.0135219 0.0851 0.026893 130265.6141 1302656.141 2659127.64 3961783.78 0.8566075 0.26893025 1.12553775 0.1 0.013521921 35721.1 35721.1 563312.0771 599033.213 0.213236817 0.013521921 0.22675874 0.226759 0.000499 1.86E-05 1.125538 0.002476 9.25E-05 1.352296 0.002975 1.11E-04

NA NA Dropped NA NA Dropped NA NA Dropped NA NA NA NA NA NA NA NA
NA NA Dropped NA NA Dropped NA NA Dropped NA NA NA NA NA NA NA NA

0.14 0.014538 J 0.068 0.013223 J 0.17 0.0229873 J 0.1191 0.0355022 130265.6141 1302656.141 2659127.64 3961783.78 1.19884787 0.35502159 1.55386946 0.17 0.022987265 35721.1 35721.1 563312.0771 599033.2 0.36250259 0.022987265 0.38548985 0.38549 0.000848 3.17E-05 1.553869 0.003419 0.000128 1.939359 0.004267 1.59E-04
NA NA Dropped NA NA Dropped NA NA Dropped NA NA NA

0.0077 0.0007996 J 0.04 0.003889 UJ 0.04 0.0027044 UJ 0.00806 0.0014332 130265.6141 1302656.141 2659127.64 3961783.78 0.0811311 0.01433171 0.09546281 0.04 0.002704384 35721.1 35721.1 563312.0771 599033.2 0.085294727 0.002704384 0.08799911 0.087999 0.000194 7.23E-06 0.095463 0.00021 7.85E-06 0.183462 0.000404 1.51E-05
NA NA Dropped NA NA Dropped NA NA Dropped NA NA NA

0.07 0.007269 J 0.057 0.011084 0.036 0.0048679 0.0607 0.0260643 130265.6141 1302656.141 2659127.64 3961783.78 0.61099971 0.26064312 0.87164283 0.036 0.004867891 35721.1 35721.1 563312.0771 599033.2 0.076765254 0.004867891 0.08163315 0.081633 0.00018 6.71E-06 0.871643 0.001918 7.16E-05 0.953276 0.002097 7.83E-05
0.019 0.001973 0.013 0.002528 J 0.0081 0.0010953 J 0.01392 0.0061241 130265.6141 1302656.141 2659127.64 3961783.78 0.14011723 0.06124134 0.20135857 0.0081 0.001095276 35721.1 35721.1 563312.0771 599033.2 0.017272182 0.001095276 0.01836746 0.018367 4.04E-05 1.51E-06 0.201359 0.000443 1.65E-05 0.219726 0.000483 1.81E-05

0.25 0.0259607 0.14 0.027224 0.067 0.0090597 J 0.1114 0.0492495 130265.6141 1302656.141 2659127.64 3961783.78 1.12134049 0.49249483 1.61383532 0.067 0.009059687 35721.1 35721.1 563312.0771 599033.2 0.142868668 0.009059687 0.15192835 0.151928 0.000334 1.25E-05 1.613835 0.00355 0.000133 1.765764 0.003885 1.45E-04
0.0094 0.0009761 J 0.0044 0.000428 UJ 0.0044 0.0002975 UJ 0.00708 0.0028598 130265.6141 1302656.141 2659127.64 3961783.78 0.07126652 0.02859849 0.09986501 0.0044 0.000297482 35721.1 35721.1 563312.0771 599033.2 0.00938242 0.000297482 0.0096799 0.00968 2.13E-05 7.96E-07 0.099865 0.00022 8.21E-06 0.109545 0.000241 9.00E-06

0.02 0.0020769 0.013 0.002528 J 0.0075 0.0010141 J 0.01181 0.0053871 130265.6141 1302656.141 2659127.64 3961783.78 0.1188782 0.05387083 0.17274903 0.0075 0.001014144 35721.1 35721.1 563312.0771 599033.2 0.015992761 0.001014144 0.01700691 0.017007 3.74E-05 1.4E-06 0.172749 0.00038 1.42E-05 0.189756 0.000417 1.56E-05
0.003 0.0001558 UJ 0.003 0.000292 UJ 0.031 0.0041918 J 0.0242 0.014368 130265.6141 1302656.141 2659127.64 3961783.78 0.24359461 0.14368017 0.38727478 0.031 0.004191795 35721.1 35721.1 563312.0771 599033.2 0.066103413 0.004191795 0.07029521 0.070295 0.000155 5.78E-06 0.387275 0.000852 3.18E-05 0.45757 0.001007 3.76E-05

0.2 0.0207686 0.1 0.019446 0.047 0.0063553 0.0993 0.0411568 130265.6141 1302656.141 2659127.64 3961783.78 0.99954319 0.41156828 1.41111147 0.047 0.006355303 35721.1 35721.1 563312.0771 599033.2 0.100221304 0.006355303 0.10657661 0.106577 0.000234 8.76E-06 1.411111 0.003104 0.000116 1.517688 0.003339 1.25E-04
0.033 0.0034268 0.014 0.002722 J 0.0099 0.0013387 J 0.01608 0.006859 130265.6141 1302656.141 2659127.64 3961783.78 0.16185956 0.06858979 0.23044936 0.0099 0.00133867 35721.1 35721.1 563312.0771 599033.2 0.021110445 0.00133867 0.02244912 0.022449 4.94E-05 1.84E-06 0.230449 0.000507 1.89E-05 0.252898 0.000556 2.08E-05

0.27 0.0280376 0.15 0.029169 0.01 0.0006761 UJ 0.1487 0.0672865 130265.6141 1302656.141 2659127.64 3961783.78 1.49679831 0.67286484 2.16966315 0.01 0.000676096 35721.1 35721.1 563312.0771 599033.2 0.021323682 0.000676096 0.02199978 0.022 4.84E-05 1.81E-06 2.169663 0.004773 0.000178 2.191663 0.004822 1.80E-04
0.44 0.0456909 J 0.24 0.046671 0.11 0.0148741 0.2037 0.0850802 130265.6141 1302656.141 2659127.64 3961783.78 2.05042243 0.85080235 2.90122478 0.11 0.014874113 35721.1 35721.1 563312.0771 599033.2 0.234560499 0.014874113 0.24943461 0.249435 0.000549 2.05E-05 2.901225 0.006383 0.000238 3.150659 0.006931 2.59E-04
0.14 0.014538 0.075 0.014585 J 0.067 0.0090597 J 0.0742 0.033349 130265.6141 1302656.141 2659127.64 3961783.78 0.74688927 0.33348996 1.08037923 0.067 0.009059687 35721.1 35721.1 563312.0771 599033.2 0.142868668 0.009059687 0.15192835 0.151928 0.000334 1.25E-05 1.080379 0.002377 8.88E-05 1.232308 0.002711 1.01E-04
0.14 0.014538 J 0.18 0.035003 J 0.099 0.0133867 J 0.0658 0.0245938 130265.6141 1302656.141 2659127.64 3961783.78 0.66233577 0.24593812 0.90827389 0.099 0.013386702 35721.1 35721.1 563312.0771 599033.2 0.211104449 0.013386702 0.22449115 0.224491 0.000494 1.84E-05 0.908274 0.001998 7.46E-05 1.132765 0.002492 9.31E-05
0.26 0.0269992 0.0034 0.000331 UJ 0.0034 0.0002299 UJ 0.09714 0.0419024 130265.6141 1302656.141 2659127.64 3961783.78 0.97780086 0.4190242 1.39682505 0.0034 0.000229873 35721.1 35721.1 563312.0771 599033.2 0.007250052 0.000229873 0.00747992 0.00748 1.65E-05 6.15E-07 1.396825 0.003073 0.000115 1.404305 0.003089 1.15E-04

0.049 0.0050883 0.017 0.003306 J 0.018 0.0024339 J 0.01905 0.0080888 130265.6141 1302656.141 2659127.64 3961783.78 0.19175526 0.08088798 0.27264325 0.018 0.002433946 35721.1 35721.1 563312.0771 599033.2 0.038382627 0.002433946 0.04081657 0.040817 8.98E-05 3.35E-06 0.272643 0.0006 2.24E-05 0.31346 0.00069 2.58E-05
0.29 0.0301144 0.15 0.029169 J 0.093 0.0125754 J 0.1435 0.0616752 130265.6141 1302656.141 2659127.64 3961783.78 1.44445566 0.6167515 2.06120716 0.093 0.012575386 35721.1 35721.1 563312.0771 599033.2 0.19831024 0.012575386 0.21088563 0.210886 0.000464 1.73E-05 2.061207 0.004535 0.000169 2.272093 0.004999 1.87E-04

4.7 0.4880617 J 5.2 1.011195 6.2 0.8383591 7.11 3.1643935 130265.6141 1302656.141 2659127.64 3961783.78 71.5685 31.6439346 103.212435 6.2 0.838359084 35721.1 35721.1 563312.0771 599033.2 13.22068268 0.838359084 14.0590418 14.05904 0.03093 0.001155 103.2124 0.227067 0.008482 117.2715 0.257997 9.64E-03

NA NA NA 3500 NA 517.5 NA NA

NA NA NA 3900 486.4858 805 296.13237 NA NA
NA NA NA 5700 711.0177 2800 1162.6888 NA NA

NA NA Dropped NA NA Dropped NA NA Dropped NA NA Dropped NA NA NA
NA NA NA 0.062 0.003867 UJ 0.062 0.0142602 NA NA
NA NA NA 3.3 0.411642 J 0.4275 0.2273439 NA NA
NA NA NA 0.05 0.003118 UJ 0.05 0.0115001 NA NA
NA NA NA 0.11 0.006861 UJ 0.12 0.0329881 NA NA
NA NA NA 0.074 0.004615 UJ 0.074 0.0170202 NA NA
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	“Landscaping” means not only trees, grass, bushes, shrubs, flowers and garden areas, but also the arrangement of fountains, patios, decks, street furniture, and ornamental concrete or stonework areas and artificial turf or carpeting, if those areas are permeable and allow stormwater infiltration in accordance with 40.386.010. but excluding a  Artificial plants, shrubs, bushes, flowers, and materials in movable containers are not considered landscaping.
	***
	“MS4” means Municipal Separated Stormwater Sewer System
	***
	“Pavement or paved surface” means an uncovered, hard-surfaced area or an area covered with a perforated hard surface (such as “Grasscrete”) that is able to withstand vehicular traffic or other heavy impact uses. Paved areas include both permeable and impermeable hard surfaces. Graveled areas are not paved areas.
	***
	“Permeable pavement” means pervious concrete, porous asphalt, permeable pavers or other forms of pervious or porous paving material intended to allow passage of water through the pavement section. It often includes an aggregate base that provides structural support and acts as a stormwater reservoir.
	***
	“Stormwater facility” means the natural or constructed components of a stormwater drainage system, designed and constructed to perform a particular function, or multiple functions. Stormwater facilities include, but are not limited to, pipes, swales, ditches, open channels, culverts, street gutters, storage basins, detention ponds, retention ponds, constructed wetlands, infiltration devices, catch-basins, manholes, dry wells, oil/water separators, and sediment basins biofiltration swales.
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	The goal for this program is to inform, educate and create ownership of the issues that then lead to action and stewardship. DES has an extensive portfolio of educational tools at our disposal to educate the general public about stormwater issues in o...
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