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PERMITTEE AUTHORIZED AGENT OR CONTRACTOR

Lewis County Public Works

ATTENTION: Ann Weckback  

2025 NE Kresky Ave

Chehalis, WA 98532-2308  

Project Name: North Fork Road Realignment - CRP 2158

Project Description: Lewis County Public Works proposes to realign a portion of North Fork Road from Milepost 
(MP) 2.70 to 4.05. The proposed project will include improvements to the horizontal/vertical 
alignment, widening and reconstruction of the roadway base, overlay of the roadway with hot 
mix asphalt, replacement and/or extension of roadway cross culverts, the installation of a bio-
detention swale, and the installation/upgrade of traffic control devices such as flexible 
guideposts, recessed pavement markers, and signage.

PROVISIONS

TIMING - PLANS - INVASIVE SPECIES CONTROL

1. TIMING LIMITATION: You may begin the project on July 1, 2019 and you must complete the project by September 
30, 2021.  Work below the Ordinary High Water mark shall only occur from July 1 to September 30.

2. APPROVED PLANS: You must accomplish the work per plans and specifications submitted with the application and 
approved by the Washington Department of Fish and Wildlife, except as modified by this Hydraulic Project Approval. 
You must have a copy of these plans available on site during all phases of the project construction.

NOTIFICATION REQUIREMENTS

3. FISH KILL/ WATER QUALITY PROBLEM NOTIFICATION: If a fish kill occurs or fish are observed in distress at the 
job site, immediately stop all activities causing harm. Immediately notify the Washington Department of Fish and 
Wildlife of the problem. If the likely cause of the fish kill or fish distress is related to water quality, also notify the 
Washington Military Department Emergency Management Division at 1-800-258-5990. Activities related to the fish kill 
or fish distress must not resume until the Washington Department of Fish and Wildlife gives approval. The Washington 
Department of Fish and Wildlife may require additional measures to mitigate impacts.

4. PRE-, DURING, AND POST-CONSTRUCTION NOTIFICATION: You, your agent, or contractor must contact the 
Washington Department of Fish and Wildlife by e-mail at HPAapplications@dfw.wa.gov; mail to Post Office Box 43234, 
Olympia, Washington 98504-3234; or fax to (360) 902-2946 at least three business days before starting work, one day 
before removing the temporary bypass and again within seven days after completing the work. The notification must 
include the permittee's name, project location, starting date for work or date the work was completed, and the permit 
number. The Washington Department of Fish and Wildlife may conduct inspections during and after construction; 
however, the Washington Department of Fish and Wildlife will notify you or your agent before conducting the 
inspection.

STAGING, JOB SITE ACCESS, AND EQUIPMENT

5. Establish staging areas (used for equipment storage, vehicle storage, fueling, servicing, and hazardous material 
storage) in a location and manner that will prevent contaminants such as petroleum products, hydraulic fluid, fresh 
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concrete, sediments, sediment-laden water, chemicals, or any other toxic or harmful materials from entering waters of 
the state.

6. Clearly mark boundaries to establish the limit of work associated with site access and construction.

7. Confine the use of equipment to the specific access and work corridor shown in the approved plans.

8. Equipment used for this project may operate waterward of the ordinary high water line, provided the drive 
mechanisms (wheels, tracks, tires, etc.) do not enter or operate waterward of the ordinary high water line.

9. Check equipment daily for leaks and complete any required repairs in an upland location before using the equipment 
in or near the water.

10. Use environmentally acceptable lubricants composed of biodegradable base oils such as vegetable oils, synthetic 
esters, and polyalkylene glycols in equipment operated in or near the water.

CONSTRUCTION-RELATED SEDIMENT, EROSION AND POLLUTION CONTAINMENT

11. Work in the dry watercourse (when no natural flow is occurring in the channel, or when flow is diverted around the 
job site).

12. Protect all disturbed areas from erosion. Maintain erosion and sediment control until all work and cleanup of the job 
site is complete.

13. All erosion control materials that will remain onsite must be composed of 100% biodegradable materials.

14. Straw used for erosion and sediment control, must be certified free of noxious weeds and their seeds.

15. Stop all hydraulic project activities except those needed to control erosion and siltation, if flow conditions arise that 
will result in erosion or siltation of waters of the state.

16. Prevent project contaminants, such as petroleum products, hydraulic fluid, fresh concrete, sediments, sediment-
laden water, chemicals, or any other toxic or harmful materials, from entering or leaching into waters of the state.

17. Route construction water (wastewater) from the project to an upland area above the limits of anticipated floodwater. 
Remove fine sediment and other contaminants before discharging the construction water to waters of the state.

18. Deposit waste material from the project, such as construction debris, silt, excess dirt, or overburden, in an upland 
area above the limits of anticipated floodwater unless the material is approved by the Washington Department of Fish 
and Wildlife for reuse in the project.

CONSTRUCTION MATERIALS

19. Store all construction and deconstruction material in a location and manner that will prevent contaminants such as 
petroleum products, hydraulic fluid, fresh cement, sediments, sediment-laden water, chemicals, or any other toxic or 
harmful materials from entering waters of the state.

20. Use only clean, suitable material as fill material (no trash, debris, car bodies, tires, asphalt, concrete, etc.).

IN-WATER WORK AREA ISOLATION USING A TEMPORARY BYPASS

21. Use the least-impacting feasible method to temporarily bypass water from the work area. Consider the physical 
characteristics of the site and the anticipated volume of water flowing through the work area.

22. Design the temporary bypass to minimize the length of the dewatered stream channel.

23. During all phases of bypass installation and decommissioning, maintain flows downstream of the project site to 
ensure survival of all downstream fish.

24. Return diverted water to the channel immediately downstream of the work area. Dissipate flow energy from the 
diversion to prevent scour or erosion of the channel and bank.

25. If the bypass is a pumped diversion, once started it must run continuously until it is no longer necessary to bypass 
flows. This requires back-up pumps on-site and twenty-four-hour monitoring for overnight operation.
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LOCATION #1: Site Name: North Fork Rd MP 2.70 to 4.05
North Fork Rd MP 2.70 to 4.05, Chehalis, WA 98532

WORK START: May 1, 2019 WORK END: October 30, 2019

WRIA Waterbody: Tributary to:

26. If the diversion inlet is a pump diversion in a fish-bearing stream, the pump intake structure must have a fish screen 
installed, operated, and maintained in accordance with RCW 77.57.010 and 77.57.070. Screen the pump intake with 
one of the following: 
 a) Perforated plate: 0.094 inch (maximum opening diameter); 
 b) Profile bar: 0.069 inch (maximum width opening); or 
 c) Woven wire: 0.087 inch (maximum opening in the narrow direction). 
The minimum open area for all types of fish screens is twenty-seven percent. The screened intake facility must have 
enough surface area to ensure that the velocity through the screen is less than 0.4 feet per second. Maintain fish 
screens to prevent injury or entrapment of fish.

27. Remove fish screens on dewatering pumps in the isolated work area only after all fish are safe and excluded from 
the work area.

CULVERT

28. Install and maintain the culvert to ensure unimpeded fish passage.

29. Establish the culvert invert elevation with reference point(s) or benchmark(s) created before to starting work on this 
project. Clearly mark and preserve the reference point(s) for post-project compliance. Before backfilling, confirm the 
invert elevation, as stated on the plans, relative to the reference points with at least a construction-grade leveling 
device (such as an optical auto-level or laser level).

30. Protect structural fill associated with the culvert installation from erosion to the 100 year peak flow.

31. The owner(s) must maintain the culvert to ensure it provides continued, unimpeded fish passage. If the culvert 
becomes a hindrance to fish passage, the owner must obtain an Hydraulic Project Approval and provide prompt repair.

DEMOBILIZATION AND CLEANUP

32. Upon completion of the project, restore the disturbed bed, banks, and riparian zone to preproject condition to the 
extent possible.

33. Completely remove any temporary fill before the end of the in-water timing window if the fill material could erode 
and deliver sediment-laden water into waters of the state.

34. To prevent fish from stranding, backfill trenches, depressions, and holes in the bed that may entrain fish during high 
water or wave action.

35. To minimize sediment delivery to the stream or stream channel, do not return in-stream flows to the work area until 
all in-channel work is completed and the bed and banks are stabilized.

36. Seed areas disturbed by construction activities with a native seed mix suitable for the site that has at least one 
quick-establishing plant species.

37. Return water flow slowly to the in-water work area to prevent the downstream release of sediment laden water. If 
necessary, install silt fencing above the bypass outlet to capture sediment during re-watering of the channel.

38. Remove temporary erosion and sediment control methods after job site is stabilized or within three months of 
project completion, whichever is sooner.
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APPLY TO ALL HYDRAULIC PROJECT APPROVALS

This Hydraulic Project Approval pertains only to those requirements of the Washington State Hydraulic Code, 
specifically Chapter 77.55 RCW.  Additional authorization from other public agencies may be necessary for this project.  
The person(s) to whom this Hydraulic Project Approval is issued is responsible for applying for and obtaining any 
additional authorization from other public agencies (local, state and/or federal) that may be necessary for this project.

This Hydraulic Project Approval shall be available on the job site at all times and all its provisions followed by the person
(s) to whom this Hydraulic Project Approval is issued and operator(s) performing the work.

This Hydraulic Project Approval does not authorize trespass.

The person(s) to whom this Hydraulic Project Approval is issued and operator(s) performing the work may be held liable 
for any loss or damage to fish life or fish habitat that results from failure to comply with the provisions of this Hydraulic 
Project Approval.

Failure to comply with the provisions of this Hydraulic Project Approval could result in a civil penalty of up to one 
hundred dollars per day and/or a gross misdemeanor charge, possibly punishable by fine and/or imprisonment.

All Hydraulic Project Approvals issued under RCW 77.55.021 are subject to additional restrictions, conditions, or 
revocation if the Department of Fish and Wildlife determines that changed conditions require such action. The person(s) 
to whom this Hydraulic Project Approval is issued has the right to appeal those decisions. Procedures for filing appeals 
are listed below.

23 - Upper Chehalis - 
Upstream of Porter

Newaukum North Fork Chehalis River

1/4 SEC: Section: Township: Range: Latitude: Longitude: County:

SE 1/4 09 13 N 01 W 46.620758 -122.803244 Lewis

Location #1 Driving Directions

From I-5 take exit 74 for Labree Rd. Turn east on Labree Rd follow for 0.2 miles. Turn right onto Bishop Rd and follow for 
2.2 miles. Turn right onto Jackson Hwy and follow for 1.9 miles. Turn left onto North Fork Rd and follow for 2.7 miles until 
you’ve reached your destination.
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MINOR MODIFICATIONS TO THIS HPA: You may request approval of minor modifications to the required work timing 
or to the plans and specifications approved in this HPA unless this is a General HPA. If this is a General HPA you must 
use the Major Modification process described below. Any approved minor modification will require issuance of a letter 
documenting the approval. A minor modification to the required work timing means any change to the work start or end 
dates of the current work season to enable project or work phase completion. Minor modifications will be approved only 
if spawning or incubating fish are not present within the vicinity of the project. You may request subsequent minor 
modifications to the required work timing. A minor modification of the plans and specifications means any changes in the 
materials, characteristics or construction of your project that does not alter the project's impact to fish life or habitat and 
does not require a change in the provisions of the HPA to mitigate the impacts of the modification. If you originally 
applied for your HPA through the online Aquatic Protection Permitting System (APPS), you may request a minor 
modification through APPS. A link to APPS is at http://wdfw.wa.gov/licensing/hpa/. If you did not use APPS you must 
submit a written request that clearly indicates you are seeking a minor modification to an existing HPA. Written requests 
must include the name of the applicant, the name of the authorized agent if one is acting for the applicant, the APP ID 
number of the HPA, the date issued, the permitting biologist, the requested changes to the HPA, the reason for the 
requested change, the date of the request, and the requestor's signature. Send by mail to: Washington Department of 
Fish and Wildlife, PO Box 43234, Olympia, Washington 98504-3234, or by email to HPAapplications@dfw.wa.gov. You 
should allow up to 45 days for the department to process your request.

MAJOR MODIFICATIONS TO THIS HPA: You may request approval of major modifications to any aspect of your HPA. 
Any approved change other than a minor modification to your HPA will require issuance of a new HPA. If you originally 
applied for your HPA through the online Aquatic Protection Permitting System (APPS), you may request a major 
modification through APPS. A link to APPS is at http://wdfw.wa.gov/licensing/hpa/. If you did not use APPS you must 
submit a written request that clearly indicates you are requesting a major modification to an existing HPA. Written 
requests must include the name of the applicant, the name of the authorized agent if one is acting for the applicant, the 
APP ID number of the HPA, the date issued, the permitting biologist, the requested changes to the HPA, the reason for 
the requested change, the date of the request, and the requestor's signature. Send your written request by mail to: 
Washington Department of Fish and Wildlife, PO Box 43234, Olympia, Washington 98504-3234. You may email your 
request for a major modification to HPAapplications@dfw.wa.gov. You should allow up to 45 days for the department to 
process your request.

APPEALS INFORMATION

If you wish to appeal the issuance, denial, conditioning, or modification of a Hydraulic Project Approval (HPA), 
Washington Department of Fish and Wildlife (WDFW) recommends that you first contact the department employee who 
issued or denied the HPA to discuss your concerns. Such a discussion may resolve your concerns without the need for 
further appeal action. If you proceed with an appeal, you may request an informal or formal appeal. WDFW encourages 
you to take advantage of the informal appeal process before initiating a formal appeal. The informal appeal process 
includes a review by department management of the HPA or denial and often resolves issues faster and with less legal 
complexity than the formal appeal process. If the informal appeal process does not resolve your concerns, you may 
advance your appeal to the formal process. You may contact the HPA Appeals Coordinator at (360) 902-2534 for more 
information.

A. INFORMAL APPEALS: WAC 220-660-460 is the rule describing how to request an informal appeal of WDFW actions 
taken under Chapter 77.55 RCW. Please refer to that rule for complete informal appeal procedures. The following 
information summarizes that rule.
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A person who is aggrieved by the issuance, denial, conditioning, or modification of an HPA may request an informal 
appeal of that action. You must send your request to WDFW by mail to the HPA Appeals Coordinator, Department of 
Fish and Wildlife, Habitat Program, PO Box 43234, Olympia, Washington 98504-3234; e-mail to 
HPAapplications@dfw.wa.gov; fax to (360) 902-2946; or hand-delivery to the Natural Resources Building, 1111 
Washington St SE, Habitat Program, Fifth floor. WDFW must receive your request within 30 days from the date you 
receive notice of the decision. If you agree, and you applied for the HPA, resolution of the appeal may be facilitated 
through an informal conference with the WDFW employee responsible for the decision and a supervisor. If a resolution 
is not reached through the informal conference, or you are not the person who applied for the HPA, the HPA Appeals 
Coordinator or designee may conduct an informal hearing or review and recommend a decision to the Director or 
designee. If you are not satisfied with the results of the informal appeal, you may file a request for a formal appeal.

B. FORMAL APPEALS: WAC 220-660-470 is the rule describing how to request a formal appeal of WDFW actions 
taken under Chapter 77.55 RCW. Please refer to that rule for complete formal appeal procedures. The following 
information summarizes that rule.

A person who is aggrieved by the issuance, denial, conditioning, or modification of an HPA may request a formal appeal 
of that action. You must send your request for a formal appeal to the clerk of the Pollution Control Hearings Boards and 
serve a copy on WDFW within 30 days from the date you receive notice of the decision. You may serve WDFW by mail 
to the HPA Appeals Coordinator, Department of Fish and Wildlife, Habitat Program, PO Box 43234, Olympia, 
Washington 98504-3234; e-mail to HPAapplications@dfw.wa.gov; fax to (360) 902-2946; or hand-delivery to the Natural 
Resources Building, 1111 Washington St SE, Habitat Program, Fifth floor. The time period for requesting a formal 
appeal is suspended during consideration of a timely informal appeal. If there has been an informal appeal, you may 
request a formal appeal within 30 days from the date you receive the Director's or designee's written decision in 
response to the informal appeal.

C. FAILURE TO APPEAL WITHIN THE REQUIRED TIME PERIODS: If there is no timely request for an appeal, the 
WDFW action shall be final and unappealable.

Habitat Biologist Scott.Brummer@dfw.wa.gov  for Director 

WDFWScott Brummer 360-785-0472
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Construction Stormwater General Permit (CSWGP) 

Stormwater Pollution Prevention Plan 

(SWPPP) 

for 

North Fork Road Realignment – CRP 2158 

 

Prepared for: 

Department of Ecology 

  Southwest Regional Office 

 

Permittee / Owner Developer Operator / Contractor 

Josh Metcalf N/A TBD 

 

Project Site Location 

North Fork Rd Milepost (MP) 2.70 to 4.05, Chehalis, Lewis County, WA 

 

Certified Erosion and Sediment Control Lead (CESCL) 

Name Organization Contact Phone Number 

Joe Byers Lewis County Public Works 360-520-4144 

 

 

SWPPP Prepared By 

Name Organization Contact Phone Number 

Ann Weckback Lewis County Public Works 360-740-1440 

 

SWPPP Preparation Date 

09/27/2018 

 

Project Construction Dates 

Activity / Phase Start Date End Date 

Construction 05/01/2019 10/30/2019 
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1.0 Project Information  
Project/Site Name: North Fork Road Realignment – CRP 2158 

Street/Location: North Fork Road MP 2.70-4.05 

City: Chehalis          State: WA Zip code: 98532 

Subdivision: N/A 

Receiving waterbody: North Fork Newaukum River via two unnamed non-fishbearing tributaries 

and an upland drainage ditch 

1.1 Existing Conditions  
Total acreage (including support activities such as off-site equipment staging yards, material 

storage areas, borrow areas).   

Total acreage:   30.12 acres 

Disturbed acreage:  6.73 acres 

Existing structures: N/A 

Landscape topography:  Topography is level to somewhat rolling with a gentle southwesterly 

slope. Depressional landscape positions and streamside areas are generally concave with very 

little slope. 

Drainage patterns: Currently, the majority of runoff in the project area sheetflows into 

adjacent properties though some enters roadway drainage ditches and swales which 

convey water to unnamed tributaries to the North Fork Newaukum River.  

Existing Vegetation: Vegetation within the project area consists primarily of ryegrass, 

foxtail, orchard grass, and reed canarygrass, with scattered patches of Queen Anne’s 

Lace, Himalayan blackberry, and lamp rush. There is a stand of fir trees from MP 3.30 to 

3.45. 

Critical Areas (wetlands, streams, high erosion risk, steep or difficult to stabilize slopes):  

A total of three wetlands were identified and delineated in or adjacent to the project area. 

Wetland B is adjacent to MP 3.69, Wetland C is adjacent to MP 3.76, and Wetland A is 

adjacent to MP 3.94. There are two unnamed non-fishbearing streams within the project 

area. Stream B crosses under the road at MP 3.76 and Stream A crosses under the road 

at MP 3.94. Both streams are tributaries to the North Fork Newaukum River. 

List of known impairments for 303(d) listed or Total Maximum Daily Load (TMDL) for the 

receiving waterbody:  N/A  

Table 1 includes a list of suspected and/or known contaminants associated with the construction 

activity. 
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Table 1 – Summary of Site Pollutant Constituents 

Constituent 
(Pollutant) 

Location Depth Concentration 

N/A N/A N/A N/A 

There are no known contaminants within the project area. 

1.2 Proposed Construction Activities  
Description of site development (example: subdivision): 

The project will include improvements to the horizontal/vertical alignment, widening and 

reconstruction of the roadway base, overlay of the roadway with hot mix asphalt, replacement 

and/or extension of roadway cross culverts, the installation of a bio-detention swale, and the 

installation/upgrade of traffic control devices such as flexible guideposts, recessed pavement 

markers and signage. 

 

Description of construction activities (example: site preparation, demolition, excavation): 

Prior to construction staging areas will be identified by Lewis County for storage or equipment 

and materials. The staging area will be established at least 50 feet from the ordinary high water 

(OHW) line of any wetland or waterbody. Staging areas will be established in previously cleared 

areas. Refueling and storage of hazardous material will be limited to areas at least 150-ft away 

from any waterbody. 

Lewis County is proposing to build the road grades at slightly higher elevations that the existing 

North Fork Road. Consequently, project excavation outside of the roadway prism will not be 

necessary along the majority of the route. The existing roadway surface, however, will be 

partially planed down 6 to 12 inches and replace with new engineered material. Road shoulders 

will be widened and fill slopes flattened. Adjacent properties will be slope-filled with new fill 

material. Some clearing and grubbing may occur to a depth of 6 inches. There are three culverts 

within the project area that will be replaced. 

Construction equipment proposed to be used in the completion of the project includes the 

following: excavators, backhoes, bulldozers, dump trucks, grinder, grader, roller, compactor, 

water truck, generators, pumps, and small tools.   

As described above currently, the majority of runoff in the project area sheetflows into adjacent 

properties though some enters roadway drainage ditches and swales which convey water to 

unnamed tributaries to the North Fork Newaukum River. The proposed project will retrofit the 

existing stormwater conveyance channels to meet stormwater design guidelines. All stormwater 

from new and existing impervious surfaces associated with roadway reconstruction will be 

collected via compost amended filter strips (CAFS) or catchbasins. It is anticipated was will be 

filtered onsite and then either infiltrate into the ground or be conveyed to the North Fork 

Newaukum River through unnamed tributaries or agricultural ditches during higher than normal 

flows. 
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Description of final stabilization (example: extent of revegetation, paving, landscaping): 

Upon project completion, disturbed soils will be stabilized through hydroseeding. 

Contaminated Site Information: 

Proposed activities regarding contaminated soils or groundwater (example: on-site treatment 

system, authorized sanitary sewer discharge): 

N/A, There are no known contaminants within the project area.  

2.0 Construction Stormwater Best Management Practices (BMPs)  

2.1 The 12 Elements  

2.1.1 Element 1: Preserve Vegetation / Mark Clearing Limits  

List and describe BMPs:  

Preserving Natural Vegetation (BMP C101) – clear and grub limits, clearing only limits (mowing 

and trimming only), sensitive area and their buffers, and any trees to be preserved shall be 

clearly delineated on construction plans and marked in the field, with appropriate materials, 

before ground-disturbing activities begin.  In general, natural vegetation shall be retained in an 

undisturbed state to the maximum extent possible.    

Construction Staking, in lieu of High Visibility Plastic or Metal Fence (BMP C103) – due to 

ground disturbance restrictions in portions of the project, trenches cannot be dug in order to 

install fencing. Instead construction staking or wooden lathe shall be installed in place of 

fencing. Construction staking or wooden lathe shall be placed at the outermost limits of 

clearing/mowing/trimming activities as well as along any sensitive areas and their buffers, and 

any trees to be preserved.  

Compost Sock, in lieu of Silt Fence (BMP 233) – due to ground disturbance restrictions in 

portions of the project, trenches cannot be dug in order to toe in silt fencing. Instead, compost 

socks shall be installed in place of fencing. Compost socks will be placed outside the boundary 

of the outermost limits of any proposed clearing or grubbing or fill limits in areas where 

stormwater has the potential to run offsite.   

Installation Schedules:   

Preserving Natural Vegetation (BMP C101) – this BMPs will be implemented prior to staging or 

start of construction within an area and will continue to be implemented until final stabilization 

occurs.  

Construction Staking, in lieu of High Visibility Plastic or Metal Fence (BMP C103) –This BMP will 

be installed prior to staging or start of construction within an area and will continue to be 

implemented until final stabilization occurs within the entire drainage area affecting the installed 

BMP. 

Compost Sock, in lieu if Silt Fence (BMP C233) –this BMP will be installed prior to staging or 

start of construction within an area and will continue to be implemented until final stabilization 

occurs.  
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Inspection and Maintenance Plan: 

Preserving Natural Vegetation (BMP C101) and Construction Staking, in lieu of High Visibility 

Plastic or Metal Fence (BMP C103) – inspect site boundaries to ensure construction staking 

and/or other BMPs identifying and delineated these areas remain in place throughout 

construction. If the delineators have been damaged or removed in areas where active 

construction is not complete they shall be replaced. 

Construction Staking, in lieu of High Visibility Plastic or Metal Fence (BMP C103) 

Compost Sock, in lieu of Silt Fence (BMP C233) – this BMP shall be regularly inspected for 

damage and sediment deposits after any and all runoff events. Damage to or undercutting of the 

BMP shall be repaired immediately. When the depth of sediment accumulation reaches 1/3rd the 

height of the BMP those deposits shall be removed. 

Responsible Staff: In field installation and inspection of these BMPs will be the responsibility of 

the Contractor’s CESCL with oversite from Ann Weckback, Environmental Planner at Lewis 

County Public Works  

2.1.2 Element 2: Establish Construction Access  

List and describe BMPs: Construction Road/Parking Stabilization Area (BMP C107) – roads 

shall be stabilized whenever they are constructed, whether permanent or temporary, for use by 

construction traffic. Rock will be applied immediately after grading in order to reduce erosion 

caused by construction traffic or runoff.   

No additional BMPs are anticipated to be necessary for Element 2 as the majority of vegetation 

will be mowed and fill laid down from the road outward in order to avoid ground disturbance in 

areas adjacent to the road. Additionally, staging will occur on existing graveled surfaces. 

Installation Schedules: 

Construction Road Parking Stabilization Area (BMP C107) – This BMP will be implemented 

beginning with roadway grinding and continue to be implemented until final stabilization. 

Inspection and Maintenance Plan: 

Construction Road/Parking Stabilization Area (BMP C107) – Stabilized areas shall be inspected 

regularly, especially after large storm events. Crushed rock, gravel base, etc., shall be added as 

required to maintain a stable driving surface and to stabilize any areas that have been eroded. 

Following construction, these areas shall be restored to pre-construction condition or better to 

prevent future erosion.  Street cleaning shall be performed if track out occurs. 

Responsible Staff:  In field installation and inspection of this BMPs will be the responsibility of 

the Contractor’s CESCL with oversite from Joe Byers, Project Inspector at Lewis County Public 

Works  
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2.1.3 Element 3: Control Flow Rates  

Will you construct stormwater retention and/or detention facilities? 

Yes  No 

Will you use permanent infiltration ponds or other low impact development (example: rain 

gardens, bio-retention, porous pavement) to control flow during construction? 

Yes  No 

List and describe BMPs: 

Check Dams (BMP C207) – quarry spalls shall be used to install rock check dams perpendicular 

to the flow of water, within proposed roadside drainage swales. This BMPs will reduce the 

velocity of concentrated flows and dissipate energy as well as allow sediment to settle out rather 

than being carrier offsite.  

Triangular Silt Dike (BMP C208) –shall be installed as perpendicular to the flow of water in the 

unnamed streams and upland drainage ditch. This BMP will reduce flows and allow sediment to 

settle out rather than being carrier offsite. 

Outlet Protection (BMP C209) – quarry spalls shall be installed immediately downstream of a 

culvert outlet to the area 6 feet downstream and extend up the channel sides a minimum of 1-

foot above the maximum tailwater elevation or 1-foot above the crown, whichever is higher. 

Outlet protection will prevent scour at conveyance outlets and minimize the potential for 

downstream erosion by reducing the velocity of concentrated stormwater flows. 

Compost Amended Vegetated Filter Strip (CAVFS) (BMP T7.40) – CAVFSs will be installed 

along the roadway embankment at various locations throughout the project area.  This BMP will 

improve infiltration and increase surface roughness.  .  

Installation Schedules:  

Check Dams (BMP C207) – CAVFS and berms are constructed 

Triangular Silt Dike (BMP C208) – this BMP will be installed prior to construction within the 

unnamed streams and upland drainage ditch. This BMP will be implemented until final 

stabilization of the area occurs. 

Outlet Protection (BMP C209) – this BMP will be installed once existing culverts are replaced 

and will remain in place in perpetuity.  

CAVFS (BMP T7.40) – this BMP will be installed as final grades are being reached.and will 

remain in place in perpetuity. 

Inspection and Maintenance Plan: 

Check Dams (BMP C207) – This BMP shall be monitored for performance and sediment 

accumulation during and after each runoff producing rainfall. Sediment shall be removed when it 

reaches reaches 1/2 the height of the BMP. 
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Triangular Silt Dike (BMP C208) – Triangular silt dikes shall be inspected for performance and 

sediment accumulation during and after every runoff event. Sediment shall be removed when it 

reaches one half the height of the BMP. Immediately repair any damage or undercutting of the 

BMP. 

Outlet Protection (BMP C235) – This BMP shall be inspected and repaired as needed. Rock 

shall be added if the BMP is not serving its intended function. The BMP shall be monitored for 

sediment buildup and sediment shall be removed as needed. 

CAVFS (BMP T7.40) – The BMP shall be regularly inspected for sediment accumulation and 

effectiveness after runoff events.  Any CAVFS that appears to be plugged and are no longer 

functioning properly shall be replaced. 

Responsible Staff:  In field installation and inspection of BMPs will be the responsibility of the 

Contractor’s CESCL with oversite from Ann Weckback, Environmental Planner at Lewis County 

Public Works.  

2.1.4 Element 4: Install Sediment Controls  

List and describe BMPs: 

Check Dams (BMP C207) – quarry spalls shall be used to install rock check dams perpendicular 

to the flow of water, within proposed roadside drainage swales. This BMPs will reduce the 

velocity of concentrated flows and dissipate energy as well as allow sediment to settle out rather 

than being carrier offsite.  

Triangular Silt Dike (BMP C208) –shall be installed as perpendicular to the flow of water in the 

unnamed streams and upland drainage ditch.  This BMP will reduce flows and allow sediment to 

settle out rather than being carrier offsite. 

Compost Sock, in lieu of Silt Fence (BMP 233) – due to ground disturbance restrictions in 

portions of the project, trenches cannot be dug in order to toe in silt fencing. Instead, compost 

socks shall be installed in place of fencing. Compost socks will be placed outside the boundary 

of the outermost limits of any proposed clearing or grubbing or fill limits to provide a temporary 

physical barrier to sediment and reduce runoff velocities.   

Installation Schedules: 

Check Dams (BMP C207) – this BMP will be installed as CAVFS and berms are constructed 

and will remain in place in perpetuity. 

Triangular Silt Dike (BMP C208) – this BMP will be installed prior to construction within the 

unnamed streams and upland drainage ditch. This BMP will be implemented until final 

stabilization of the area occurs. 

Compost Sock, in lieu if Silt Fence (BMP C233) –this BMP will be installed prior to staging or 

start of construction within an area and will continue to be implemented until final stabilization 

occurs.  
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Inspection and Maintenance Plan: 

Check Dams (BMP C207) – This BMP shall be monitored for performance and sediment 

accumulation during and after each runoff producing rainfall. Sediment shall be removed when it 

reaches 1/2 the height of the BMP. 

Triangular Silt Dike (BMP C208) – Triangular silt dikes shall be inspected for performance and 

sediment accumulation during and after every runoff event. Sediment shall be removed when it 

reaches one half the height of the BMP. Immediately repair any damage or undercutting of the 

BMP. 

Compost Sock, in lieu of Silt Fence (BMP C233) – this BMP shall be regularly inspected for 

damage and sediment deposits after any and all runoff events. Damage to or undercutting of the 

BMP shall be repaired immediately. When the depth of sediment accumulation reaches 1/3rd the 

height of the BMP those deposits shall be removed. 

Responsible Staff: In field installation and inspection of BMPs will be the responsibility of the 

Contractor’s CESCL with oversite from Ann Weckback, Environmental Planner at Lewis County 

Public Works.  

2.1.5 Element 5: Stabilize Soils  

West of the Cascade Mountains Crest 

Season Dates 
Number of Days Soils Can 

be Left Exposed 

During the Dry Season May 1 – September 30 7 days 

During the Wet Season October 1 – April 30 2 days 

Soils shall be stabilized at the end of the shift before a holiday or weekend, as needed, based on weather forcasts. 

Anticipated project dates:       Start date:  05/01/2019            End date:  10/30/2019 

Will you construct during the wet season? 

Yes  No 

List and describe BMPs: 

Temporary and Permanent Seeding (BMP C120) – seeding shall occur throughout the project 

area on any exposed soils that have been unworked for more than 7 days between May 1 and 

September 30 or more than 2 days between October 1 and April 30 whether or not final grades 

have been reached. A native seed mix, provided in the special provisions, appropriate to the site 

shall be as hydroseed. Hydroseed applications shall include a minimum of 1,500 pounds per 

acre of mulch with 3 percent tackifier. Seeding reduces erosion by stabilizing exposed soils. 

Plastic Covering (BMP C123) – plastic covering may be installed on disturbed areas, slopes, or 

stockpiles that require temporary cover measures for less than 30 days. If this BMP is used on 

slopes or areas of higher elevation than surrounding lands compost socks shall be installed at 

the base of the slope, or at lower grades from the disturbed area. Run plastic up and 

downslope, not across slope with a minimum 8 –inch overlap at seams. Sandbags shall be 

placed every 3 to 6 feet along seams and tied together with twine to hold them in place. Plastic 
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covering provides immediate, short-term erosion protection from stormwater runoff and reduces 

soil compaction. 

Polyacrylamide (PAM) for Soil Erosion Protection (BMP C126) – PAM may be preemptively 

applied to bare soil in the instance of a suspected rain event. PAM is to be applied at a 

maximum rate of 2/3 pound PAM per 1,000 gallons of water per 1 acres of bare soil. PAM 

increases the soil’s available pore volume, increasing infiltration and reducing the quantity of 

stormwater runoff. 

Surface Roughening (BMP C130) – this BMP shall be implemented in areas that will not be 

stabilized immediately as well as on slopes steeper than 3H:1V. A trackhoe, or other similar 

piece of construction equipment, will be used to track consecutive grooves into a slope parallel 

to the contours of the slope. The roughened condition of the soil will aid in the establishment of 

vegetative cover (once hydroseeded) and will reduce runoff velocity and increase infiltration.   

Dust Control (BMP C140) – this BMP shall be implemented on and along roadways and within 

staging areas to prevent wind from transporting dust onto roadways, and/or into drainage ways, 

and surface waters.  The site shall be sprinkled with water until the surface is wet. 

Installation Schedules: 

Temporary and Permanent Seeding (BMP C120) – this BMP will need to be implemented 

throughout the project area on any exposed soils that have been unworked for more than 7 

days between May 1 and September 30 or more than 2 days between October 1 and April 30 

whether or not final grades have been reached. The optimum seeding window is April 1 through 

June 30 and September 1 through October 1. Areas where see is applied outside of these times 

may need a second application during these windows.  

Plastic Covering (BMP C123) – this BMP may be installed on disturbed slopes that require 

cover for more than 30 days and will remain until the area is ready for further work or final 

stabilization. 

Polyacrylamide (PAM) for Soil Erosion and Protection (BMP C126) – this BMP may be installed 

prior to a suspected rainfall event in areas of bare soil. 

Surface Roughening (BMP C130) – this BMP shall be implemented in areas that will not be 

stabilized immediately as well as on slopes steeper than 3H:1V. 

Dust Control (BMP C140) – Implement this BMP over the full length of the construction period, 

in all areas throughout the project area as needed.. 

Inspection and Maintenance Plan: 

Temporary and Permanent Seeding (BMP C120) – this BMPs shall be regularly inspected for 

effectiveness. Any areas that fail to establish at least 80 percent cover (100 percent cover if 

receiving sheet or concentrated flows) shall be reseeded.  If reseeding is ineffective, an 

alternative BMP must be applied. If seeding is ineffective alternative methods shall be used, 

including but not limited to sodding, mulching, or installing nets/blankets.  Any eroded areas or 
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areas that experience erosion after achieving adequate cover shall be re-seeded and protected 

by mulch.  

Plastic Covering (BMP C123) – this BMPs shall be inspected regularly. In the instance of a tear, 

plastic covering shall be replaced and open seams repaired. Plastic covering that is weakened 

and/or deteriorating due to prolonged periods of sun exposure shall be removed and replaced. 

This BMP shall be removed and disposed of properly once it is no longer required.  

Polyacrylamide (PAM) for Soil Erosion Protection (BMP C126) – this BMP shall be inspected 

regularly for effectiveness.  PAM may be reapplied on actively worked areas in 48-hour intervals 

as needed. If the PAM-treated area is left undisturbed, another application may not be need for 

up to two months. If the PAM-treated area is left undisturbed and covered with straw, re-

application may not be necessary for several months.  

Surface Roughening (BMP C130) – this BMP shall be inspected regularly for effectiveness. If 

rills appear the area should be regraded and reseeded as quickly as possible.   

Dust Control (C140) – monitor surfaces and respray as necessary to keep dust to a minimum. 

Responsible Staff: In field installation and inspection of BMPs will be the responsibility of the 

Contractor’s CESCL with oversite from Ann Weckback, Environmental Planner at Lewis County 

Public Works. 

2.1.6 Element 6: Protect Slopes   

Will steep slopes be present at the site during construction? 

Yes  No 

List and describe BMPs: 

Temporary and Permanent Seeding (BMP C120) – seeding shall occur throughout the project 

area on any exposed soils that have been unworked for more than 7 days between May 1 and 

September 30 or more than 2 days between October 1 and April 30 whether or not final grades 

have been reached. A native seed mix, provided in the special provisions, appropriate to the site 

shall be as hydroseed. Hydroseed applications shall include a minimum of 1,500 pounds per 

acre of mulch with 3 percent tackifier. Seeding reduces erosion by stabilizing exposed soils. 

Plastic Covering (BMP C123) – plastic covering may be installed on disturbed areas, slopes, or 

stockpiles that require temporary cover measures for less than 30 days. If this BMP is used on 

slopes or areas of higher elevation than surrounding lands compost socks shall be installed at 

the base of the slope, or at lower grades from the disturbed area. Run plastic up and 

downslope, not across slope with a minimum 8 –inch overlap at seams. Sandbags shall be 

placed every 3 to 6 feet along seams and tied together with twine to hold them in place. Plastic 

covering provides immediate, short-term erosion protection from stormwater runoff and reduces 

soil compaction. 

Surface Roughening (BMP C130) – this BMP shall be implemented in areas that will not be 

stabilized immediately as well as on slopes steeper than 3H:1V. A trackhoe, or other similar 
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piece of construction equipment, will be used to track consecutive grooves into a slope parallel 

to the contours of the slope. The roughened condition of the soil will aid in the establishment of 

vegetative cover (once hydroseeded) and will reduce runoff velocity and increase infiltration.   

Check Dams (BMP C207) – quarry spalls shall be used to install rock check dams perpendicular 

to the flow of water, within proposed roadside drainage swales. This BMPs will reduce the 

velocity of concentrated flows and dissipate energy as well as allow sediment to settle out rather 

than being carrier offsite.  

Installation Schedules: 

Temporary and Permanent Seeding (BMP C120) – this BMP will need to be implemented 

throughout the project area on any exposed soils that have been unworked for more than 7 

days between May 1 and September 30 or more than 2 days between October 1 and April 30 

whether or not final grades have been reached. The optimum seeding window is April 1 through 

June 30 and September 1 through October 1. Areas where see is applied outside of these times 

may need a second application during these windows.  

Plastic Covering (BMP C123) – this BMP may be installed on disturbed slopes that require 

cover for more than 30 days and will remain until the area is ready for further work or final 

stabilization. 

Surface Roughening (BMP C130) – this BMP shall be implemented in areas that will not be 

stabilized immediately as well as on slopes steeper than 3H:1V. 

Check Dams (BMP C207) – this BMP will be installed as CAVFS and berms are constructed 

and will remain in place in perpetuity. 

Inspection and Maintenance Plan: 

Temporary and Permanent Seeding (BMP C120) – this BMPs shall be regularly inspected for 

effectiveness. Any areas that fail to establish at least 80 percent cover (100 percent cover if 

receiving sheet or concentrated flows) shall be reseeded.  If reseeding is ineffective, an 

alternative BMP must be applied. If seeding is ineffective alternative methods shall be used, 

including but not limited to sodding, mulching, or installing nets/blankets.  Any eroded areas or 

areas that experience erosion after achieving adequate cover shall be re-seeded and protected 

by mulch.  

Plastic Covering (BMP C123) – this BMPs shall be inspected regularly. In the instance of a tear, 

plastic covering shall be replaced and open seams repaired. Plastic covering that is weakened 

and/or deteriorating due to prolonged periods of sun exposure shall be removed and replaced. 

This BMP shall be removed and disposed of properly once it is no longer required.  

Surface Roughening (BMP C130) – this BMP shall be inspected regularly for effectiveness. If 

rills appear the area should be regraded and reseeded as quickly as possible.   

Check Dams (BMP C207) – This BMP shall be monitored for performance and sediment 

accumulation during and after each runoff producing rainfall. Sediment shall be removed when it 

reaches 1/2 the height of the BMP. 
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Responsible Staff: In field installation and inspection of BMPs will be the responsibility of the 

Contractor’s CESCL with oversite from Ann Weckback, Environmental Planner at Lewis County 

Public Works.  

2.1.7 Element 7: Protect Drain Inlets  

The proposed project is within a rural area where no storm drain inlets are present so no BMPs 

will be utilized for this element.  

2.1.8 Element 8: Stabilize Channels and Outlets  

List and describe BMPs: 

Check Dams (BMP C207) – quarry spalls shall be used to install rock check dams perpendicular 

to the flow of water, within proposed roadside drainage swales. This BMPs will reduce the 

velocity of concentrated flows and dissipate energy as well as allow sediment to settle out rather 

than being carrier offsite.  

Outlet Protection (BMP C209) – quarry spalls shall be installed immediately downstream of a 

culvert outlet to the area 6 feet downstream and extend up the channel sides a minimum of 1-

foot above the maximum tailwater elevation or 1-foot above the crown, whichever is higher. 

Outlet protection will prevent scour at conveyance outlets and minimize the potential for 

downstream erosion by reducing the velocity of concentrated stormwater flows. 

Installation Schedules: 

Check Dams (BMP C207) – this BMP will be installed as CAVFS and berms are constructed 

and will remain in place in perpetuity. 

Outlet Protection (BMP C209) – this BMP will be installed once existing culverts are replaced 

and will remain in place in perpetuity.  

Inspection and Maintenance Plan:  

Check Dams (BMP C207) – This BMP shall be monitored for performance and sediment 

accumulation during and after each runoff producing rainfall. Sediment shall be removed when it 

reaches 1/2 the height of the BMP. 

Outlet Protection (BMP C235) – This BMP shall be inspected and repaired as needed. Rock 

shall be added if the BMP is not serving its intended function. The BMP shall be monitored for 

sediment buildup and sediment shall be removed as needed. 

Responsible Staff: In field installation and inspection of BMPs will be the responsibility of the 

Contractor’s CESCL with oversite from Ann Weckback, Environmental Planner at Lewis County 

Public Works. 
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2.1.9 Element 9: Control Pollutants  
The following pollutants are anticipated to be present on-site: 

Table 2 – Pollutants 

Pollutant (and source, if applicable) 

Petroleum-based products (fuel, oil, grease) 

Any chemicals stored onsite will conform to the appropriate source control BMPs listed in 

Volume IV of the Stormwater Management Manual for Western Washington (SMMWW).  In 

western Washington, all chemicals shall have cover, containment, and protection provided 

onsite, per BMP C153 for Material Delivery, Storage and Containment.  Other BMPS such as 

the use of pools during fueling operations, secondary containment for stationary equipment and 

locks on the fuel tanks of heavy equipment will be administered as necessary to address any 

additional pollutant sources onsite. 

Refueling should not take place within 150ft of a waterbody, including wetlands.  If it is not 

feasible to move the equipment extreme care will be taken when fueling in these areas.  Plastic 

pools, drip pans, or bermed containment may be placed under/around the area where fueling 

will occur to ensure no petroleum comes in contact with the ground. 

Any contaminated soil will be deposited into 55 gallon drums and labeled “CONTAMINTED 

MATERIAL”.  If the contaminated area is too large it will be bermed, covered with plastic, and 

hauled off site.  Contaminated material will be disposed of at an approved disposal site. 

List and describe BMPs: 

Material Delivery, Storage, and Containment (BMP C153) – The temporary storage area shall 

be located away from vehicular traffic, near the staging area, and 150 feet from waterways.  

Material Safety Data Sheets (MSDS) shall be supplied for all materials stored and chemicals 

kept in their original labeled containers.  No hazardous materials will be stored onsite.  

Petroleum products shall be stored in their approved containers which will be stored in 

temporary secondary containment facilities (e.g. earthen dike). 

Installation Schedules: 

Material Delivery, Storage, and Containment (BMP C153) – Materials will be delivered 

throughout the length of the project and stored onsite. 

Inspection and Maintenance Plan:  

Material Delivery, Storage, and Containment (BMP C153) – All vehicles, equipment, and 

petroleum products storage/dispensing areas will be inspected regularly to detect any leaks or 

spills, and to identify maintenance needs to prevent leaks or spills. 

Responsible Staff: In field installation and inspection of BMPs will be the responsibility of the 

Contractor’s CESCL with oversite from Ann Weckback, Environmental Planner at Lewis County 

Public Works. 
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Will maintenance, fueling, and/or repair of heavy equipment and vehicles occur on-site? 

Yes  No 

No maintenance or repair of heavy equipment is anticipated to occur onsite and refueling should 

occur 150 ft from any waterbodies, including wetlands. 

Responsible Staff:  In field installation and inspection of BMPs will be the responsibility of the 

Contractor’s CESCL with oversite from Ann Weckback, Environmental Planner at Lewis County 

Public Works. 

Will wheel wash or tire bath system BMPs be used during construction?  

Yes  No 

Will pH-modifying sources be present onsite? 

Yes  No  If yes, check the source(s). 

Table 3 – pH-Modifying Sources 

X None 

 Bulk cement 

 Cement kiln dust 

 Fly ash 

 Other cementitious materials 

 New concrete washing or curing waters 

 Waste streams generated from concrete grinding and sawing 

 Exposed aggregate processes 

 Dewatering concrete vaults 

 Concrete pumping and mixer washout waters 

 Recycled concrete 

 Other (i.e. calcium lignosulfate) [please describe] 

No pH modifying source will be present onsite so no BMPs will be needed to control such 

pollutants. 

2.1.10 Element 10: Control Dewatering  

Culvert replacements will occur within two unnamed non-fishbearing streams as well as within 

an upland ditch. Should flow be present during construction, dewatering be required. Either 

sandbag cofferdams lined in plastic or triangular silt dikes will be placed upstream and 

downstream of the in-water work. If flowing water is present a bypass pump will be installed and 

water will be pumped around the area of proposed streamwork. A dewatering pump would then 

be installed and water within the zone of isolation would be pumped into a hose and discharged 

in an area where it can be filtered through a grass lined channel (BMP C201) or minimum 200 ft 

of vegetation (BMP C236) before entering a surface water.  .  

If groundwater is encountered it will be controlled, treated, and discharged it as described in 

Standard Specification 8-01.3(1)C. Uncontaminated dewatering water is an authorized non-
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stormwater discharge. If dewatering water comes into contact with pH-modifying substances, it 

will be monitored and sampled before being discharged to surface waters of the state in order to 

ensure high-pH groundwater is not discharged into surface waters of the state. Vegetative 

filtration (BMP C236) will be utilized in designated areas or pH will be neutralized before 

discharge to surface waters occurs.   

Table 4 – Dewatering BMPs 

X Infiltration 

 Transport off-site in a vehicle (vacuum truck for legal disposal) 

 Ecology-approved on-site chemical treatment or other suitable treatment technologies 

 Sanitary or combined sewer discharge with local sewer district approval (last resort) 

 Use of sedimentation bag with discharge to ditch or swale (small volumes of localized 
dewatering) 

 

List and describe BMPs: 

Grass Lined Channel (BMP C201) – if dewatering is required, dewatering water may be pumped 

to a grass-lined channel such as a roadside ditch that will allow the water to be filtered through a 

minimum 200 ft of vegetation before entering a surface water.  

Vegetative Filtration (BMP C236) – if dewatering is required, dewatering water may be pumped 

to a grass field or wooded area adjacent to where dewatering activities take place that will allow 

the water to be filtered through a minimum 200 ft of vegetation before entering a surface water.  

Installation Schedules:  

Grass Lined Channel (BMP C201) – this BMP may implemented if/as long as dewatering is 

required. 

Vegetative Filtration (BMP C236) – this BMP may implemented if/as long as dewatering is 

required.  

Inspection and Maintenance Plan:  

Grass Lined Channel (BMP C201) – check channel after heavy rain events for stability and 

evidence of piping or scour holes.  Make any necessary repairs immediately.  Remove all 

significant sediment accumulations to maintain the required carrying capacity.  Keep grass in a 

healthy, vigorous condition at all times, since it is the primary erosion protection for the channel. 

Vegetative Filtration (BMP C236) – at a minimum, spray nozzles shall be inspected daily for 

leaks and plugging from sediment particles. Implementation of this BMPs shall cease if standing 

water or erosion results in the vegetated area. 

Responsible Staff: In field installation and inspection of BMPs will be the responsibility of the 

Contractor’s CESCL with oversite from Ann Weckback, Environmental Planner at Lewis County 

Public Works. 
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2.1.11 Element 11: Maintain BMPs  

All temporary and permanent Erosion and Sediment Control (ESC) BMPs shall be maintained 

and repaired as needed to ensure continued performance of their intended function.  

Maintenance and repair shall be conducted in accordance with each particular BMP 

specification (see Volume II of the SWMMWW or Chapter 7 of the SWMMEW). 

Visual monitoring of all BMPs installed at the site will be conducted at least once every calendar 

week and within 24 hours of any stormwater or non-stormwater discharge from the site. If the 

site becomes inactive and is temporarily stabilized, the inspection frequency may be reduced to 

once every calendar month.  

All temporary ESC BMPs shall be removed within 30 days after final site stabilization is 

achieved or after the temporary BMPs are no longer needed.  

Trapped sediment shall be stabilized on-site or removed. Disturbed soil resulting from removal 

of either BMPs or vegetation shall be permanently stabilized.  

Additionally, protection must be provided for all BMPs installed for the permanent control of 

stormwater from sediment and compaction. BMPs that are to remain in place following 

completion of construction shall be examined and restored to full operating condition. If 

sediment enters these BMPs during construction, the sediment shall be removed and the facility 

shall be returned to conditions specified in the construction documents.  

2.1.12 Element 12: Manage the Project  

The project will be managed based on the following principles: 

• Projects will be phased to the maximum extent practicable and seasonal work limitations 

will be taken into account. 

• Inspection and monitoring: 

o Inspection, maintenance and repair of all BMPs will occur as needed to ensure 

performance of their intended function. 

o Site inspections and monitoring will be conducted in accordance with Special 

Condition S4 of the CSWGP. Sampling locations are indicated on the Site Map. 

Sampling station(s) are located in accordance with applicable requirements of 

the CSWGP.  

• Maintain an updated SWPPP. 

o The SWPPP will be updated, maintained, and implemented in accordance with 

Special Conditions S3, S4, and S9 of the CSWGP.  

As site work progresses the SWPPP will be modified routinely to reflect changing site 

conditions. The SWPPP will be reviewed monthly to ensure the content is current.  
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Table 5 – Management 

X Design the project to fit the existing topography, soils, and drainage patterns 

X Emphasize erosion control rather than sediment control 

X Minimize the extent and duration of the area exposed 

X Keep runoff velocities low 

X Retain sediment on-site 

X Thoroughly monitor site and maintain all ESC measures 

X Schedule major earthwork during the dry season 

 Other (please describe) 

 

2.1.13 Element 13: Protect Low Impact Development (LID) BMPs  

There are no bioretention facilities or rain gardens proposed as part of this project. No low 

impact development is proposed as part of this project as it is a linear transportation project 

rather than a development project. 

3.0 Pollution Prevention Team  

Table 6 – Team Information 

Title Name(s) Phone Number 

Certified Erosion and 

Sediment Control Lead 

(CESCL) 

Joe Byers 360-520-4144 

Resident Engineer Don Carney 360-740-2695 

Emergency Ecology 

Contact 

Honor Carpenter, Construction 
Stormwater Inspector 

360-407-7320 

Emergency Permittee/ 

Owner Contact 

TBD TBD 

Non-Emergency Owner 

Contact 

TBD TBD 

Monitoring Personnel TBD TBD 

Ecology Regional Office Southwest Regional Office 360-407-6300 

4.0 Monitoring and Sampling Requirements  

Monitoring includes visual inspection, sampling for water quality parameters of concern, and 

documentation of the inspection and sampling findings in a site log book. A site log book will be 

maintained for all on-site construction activities and will include: 

• A record of the implementation of the SWPPP and other permit requirements 

• Site inspections 

• Stormwater sampling data 

The Construction Stormwater Site Inspection Form may be found in Appendix D.  
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The site log book must be maintained on-site within reasonable access to the site and be made 

available upon request to Ecology or the local jurisdiction.  

4.1 Site Inspection  

Site inspections will be conducted at least once every calendar week and within 24 hours 

following any discharge from the site. For sites that are temporarily stabilized and inactive, the 

required frequency is reduced to once per calendar month.  

The discharge point(s) are indicated on the Site Map (see Appendix A) and in accordance with 

the applicable requirements of the CSWGP. 

4.2 Stormwater Quality Sampling  

4.2.1 Turbidity Sampling  

Requirements include calibrated turbidity meter or transparency tube to sample site discharges 

for compliance with the CSWGP. Sampling will be conducted at all discharge points at least 

once per calendar week.  

Method for sampling turbidity:  

Table 7 – Turbidity Sampling Method 

X Turbidity Meter/Turbidimeter (required for disturbances 5 acres or greater in size) 

 Transparency Tube (option for disturbances less than 1 acre and up to 5 acres in size) 

The benchmark for turbidity value is 25 nephelometric turbidity units (NTU) and a transparency 

less than 33 centimeters. 

If the discharge’s turbidity is 26 to 249 NTU or the transparency is less than 33 cm but equal to 

or greater than 6 cm, the following steps will be conducted: 

1. Review the SWPPP for compliance with Special Condition S9. Make appropriate 

revisions within 7 days of the date the discharge exceeded the benchmark. 

2. Immediately begin the process to fully implement and maintain appropriate source 

control and/or treatment BMPs as soon as possible. Address the problems within 10 

days of the date the discharge exceeded the benchmark. If installation of necessary 

treatment BMPs is not feasible within 10 days, Ecology may approve additional time 

when the Permittee requests an extension within the initial 10-day response period. 

3. Document BMP implementation and maintenance in the site log book. 

If the turbidity exceeds 250 NTU or the transparency is 6 cm or less at any time, the following 

steps will be conducted: 
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1. Telephone or submit an electronic report to the applicable Ecology Region’s 

Environmental Report Tracking System (ERTS) within 24 hours. 

https://www.ecology.wa.gov/About-us/Get-involved/Report-an-environmental-issue 

• Central Region (Benton, Chelan, Douglas, Kittitas, Klickitat, Okanogan, Yakima): 

(509) 575-2490 

• Eastern Region (Adams, Asotin, Columbia, Ferry, Franklin, Garfield, Grant, 

Lincoln, Pend Oreille, Spokane, Stevens, Walla Walla, Whitman): (509) 329-3400 

• Northwest Region (King, Kitsap, Island, San Juan, Skagit, Snohomish, 

Whatcom): (425) 649-7000 

• Southwest Region (Clallam, Clark, Cowlitz, Grays Harbor, Jefferson, Lewis, 

Mason, Pacific, Pierce, Skamania, Thurston, Wahkiakum,): (360) 407-6300 

2. Immediately begin the process to fully implement and maintain appropriate source 

control and/or treatment BMPs as soon as possible. Address the problems within 10 

days of the date the discharge exceeded the benchmark. If installation of necessary 

treatment BMPs is not feasible within 10 days, Ecology may approve additional time 

when the Permittee requests an extension within the initial 10-day response period 

3. Document BMP implementation and maintenance in the site log book. 

4. Continue to sample discharges daily until one of the following is true: 

• Turbidity is 25 NTU (or lower). 

• Transparency is 33 cm (or greater).  

• Compliance with the water quality limit for turbidity is achieved. 

o 1 - 5 NTU over background turbidity, if background is less than 50 NTU 

o 1% - 10% over background turbidity, if background is 50 NTU or greater 

o The discharge stops or is eliminated. 

4.2.2 pH Sampling 

pH monitoring is required for “Significant concrete work” (i.e., greater than 1000 cubic yards 

poured concrete over the life of the project). The use of recycled concrete or engineered soils 

(soil amendments including but not limited to Portland cement-treated base [CTB], cement kiln 

dust [CKD] or fly ash) also requires pH monitoring. 

For significant concrete work, pH sampling will start the first day concrete is poured and 

continue until it is cured, typically three (3) weeks after the last pour. 

For engineered soils and recycled concrete, pH sampling begins when engineered soils or 

recycled concrete are first exposed to precipitation and continues until the area is fully 

stabilized.  

If the measured pH is 8.5 or greater, the following measures will be taken: 

1. Prevent high pH water from entering storm sewer systems or surface water. 

2. Adjust or neutralize the high pH water to the range of 6.5 to 8.5 su using appropriate 
technology such as carbon dioxide (CO2) sparging (liquid or dry ice). 
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3. Written approval will be obtained from Ecology prior to the use of chemical treatment 
other than CO2 sparging or dry ice. 

Method for sampling pH: 

Table 8 – pH Sampling Method 

 pH meter 
 pH test kit 
 Wide range pH indicator paper 

5.0 Discharges to 303(d) or Total Maximum Daily Load (TMDL) 

Waterbodies  

5.1 303(d) Listed Waterbodies  

Is the receiving water 303(d) (Category 5) listed for turbidity, fine sediment, phosphorus, or pH? 

Yes  No 

List the impairment(s): 

N/A 

5.2 TMDL Waterbodies  

Waste Load Allocation for CWSGP discharges: 

The proposed project is within the Chehalis/Grays Harbor Watershed Dissolved Oxygen, 

Temperature, and Fecal Coliform Bacteria TMDL. According to the Detailed Implementation 

(Cleanup) Plan dated November 2004, wasteload allocations (WLAs) for point source 

dischargers will be implemented by the Department of Ecology through its NPDES permitting 

authority. No LAs above background are proposed for nonpoint sources upstream of Galvin 

Road Bridge and for future growth since the entire TMDL load for biochemical oxygen (BOD), 

ammonia, and temperature has been allotted to natural sources (i.e., not caused by activities of 

people). The load allocations, for the Newaukum River is, therefore, 0.00 for ammonia and 0.00 

carbonaceous biochemical oxygen (CBOD). The LA for vegetated cover is 78 percent with 

estimated existing shade at 43 percent. Additional shade to meet the target shading is, 

therefore, 35 percent.  

The proposed project is not anticipated to result in any increased to ammonia or CBOD as 

stormwater will not be exposed to either of these pollutants, the proposed project will not utilize 

fertilizer or pesticides, and right-of-way purchases will convert some agricultural lands to 

transportation corridors which should reduce the overall potential for ammonia and fecal 

material. Additionally, the construction of CAVFS along portions of the roadway will provide 

treatment to stormwater over the long term.  

Regarding shading within the project area while the proposed project will remove 18-inch apple 

tree from within the buffer of the unnamed tributary to the North Fork Newaukum 2. In order to 

ensure no loss of shading three trees will be planted within the buffer. 
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List and describe BMPs: 

Preserving Natural Vegetation (BMP C101) – clear and grub limits, clearing only limits (mowing 

and trimming only), sensitive area and their buffers, and any trees to be preserved shall be 

clearly delineated on construction plans and marked in the field, with appropriate materials, 

before ground-disturbing activities begin.  In general, natural vegetation shall be retained in an 

undisturbed state to the maximum extent possible.    

Grass Lined Channel (BMP C201) – if dewatering is required, dewatering water may be pumped 

to a grass-lined channel such as a roadside ditch that will allow the water to be filtered through a 

minimum 200 ft of vegetation before entering a surface water.  

Vegetative Filtration (BMP C236) – if dewatering is required, dewatering water may be pumped 

to a grass field or wooded area adjacent to where dewatering activities take place that will allow 

the water to be filtered through a minimum 200 ft of vegetation before entering a surface water.  

Compost Amended Vegetated Filter Strip (CAVFS) (BMP T7.40) – CAVFSs will be installed 

along the roadway embankment at various locations throughout the project area. This BMP will 

improve infiltration and increase surface roughness.   

6.0 Reporting and Record Keeping  

6.1 Record Keeping  

6.1.1 Site Log Book  

A site log book will be maintained for all on-site construction activities and will include: 

• A record of the implementation of the SWPPP and other permit requirements 

• Site inspections 

• Sample logs 

6.1.2 Records Retention 

Records will be retained during the life of the project and for a minimum of three (3) years 

following the termination of permit coverage in accordance with Special Condition S5.C of the 

CSWGP. 

Permit documentation to be retained on-site: 

• CSWGP 

• Permit Coverage Letter 

• SWPPP 

• Site Log Book 
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Permit documentation will be provided within 14 days of receipt of a written request from 

Ecology. A copy of the SWPPP or access to the SWPPP will be provided to the public when 

requested in writing in accordance with Special Condition S5.G.2.b of the CSWGP. 

6.1.3 Updating the SWPPP  

The SWPPP will be modified if: 

• Found ineffective in eliminating or significantly minimizing pollutants in stormwater 

discharges from the site. 

• There is a change in design, construction, operation, or maintenance at the construction 

site that has, or could have, a significant effect on the discharge of pollutants to waters 

of the State.  

The SWPPP will be modified within seven (7) days if inspection(s) or investigation(s) determine 

additional or modified BMPs are necessary for compliance. An updated timeline for BMP 

implementation will be prepared.  

6.2 Reporting  

6.2.1 Discharge Monitoring Reports  

Cumulative soil disturbance is one (1) acre or larger; therefore, Discharge Monitoring 

Reports (DMRs) will be submitted to Ecology monthly. If there was no discharge during a given 

monitoring period the DMR will be submitted as required, reporting “No Discharge”. The DMR 

due date is fifteen (15) days following the end of each calendar month.  

DMRs will be reported online through Ecology’s WQWebDMR System.  

6.2.2 Notification of Noncompliance  

If any of the terms and conditions of the permit is not met, and the resulting noncompliance may 

cause a threat to human health or the environment, the following actions will be taken: 

1. Ecology will be notified within 24-hours of the failure to comply by calling the applicable 

Regional office ERTS phone number (Regional office numbers listed below).  

2. Immediate action will be taken to prevent the discharge/pollution or otherwise stop or 

correct the noncompliance. If applicable, sampling and analysis of any noncompliance 

will be repeated immediately and the results submitted to Ecology within five (5) days of 

becoming aware of the violation.  

3. A detailed written report describing the noncompliance will be submitted to Ecology 

within five (5) days, unless requested earlier by Ecology.  

Anytime turbidity sampling indicates turbidity is 250 NTUs or greater, or water transparency is 6 

cm or less, the Ecology Regional office will be notified by phone within 24 hours of analysis as 

required by Special Condition S5.A of the CSWGP.  
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• Central Region at (509) 575-2490 for Benton, Chelan, Douglas, Kittitas, Klickitat, 

Okanogan, or Yakima County 

• Eastern Region at (509) 329-3400 for Adams, Asotin, Columbia, Ferry, Franklin, 

Garfield, Grant, Lincoln, Pend Oreille, Spokane, Stevens, Walla Walla, or Whitman 

County 

• Northwest Region at (425) 649-7000 for Island, King, Kitsap, San Juan, Skagit, 

Snohomish, or Whatcom County 

• Southwest Region at (360) 407-6300 for Clallam, Clark, Cowlitz, Grays Harbor, 

Jefferson, Lewis, Mason, Pacific, Pierce, Skamania, Thurston, or Wahkiakum 

Include the following information: 

1. Your name and  / Phone number 

2. Permit number 

3. City / County of project 

4. Sample results 

5. Date / Time of call 

6. Date / Time of sample 

7. Project name 

In accordance with Special Condition S4.D.5.b of the CSWGP, the Ecology Regional office will 

be notified if chemical treatment other than CO2 sparging is planned for adjustment of high pH 

water.  
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Glossary 

Berm - A constructed barrier of compacted earth, rock, or gravel. In a stormwater facility, a 

berm may serve as a vertical divider typically built up from the bottom.  

Best management practice (BMP) - The schedules of activities, prohibitions of practices, 

maintenance procedures, and structural and/or managerial practices, that when used singly or 

in combination, prevent or reduce the release of pollutants and other adverse impacts to waters 

of Washington State. 

Bioretention - BMP Engineered facilities that store and treat stormwater by passing it through a 

specified soil profile, and either retain or detain the treated stormwater for flow attenuation.  

Buffer - The zone contiguous with a sensitive area that is required for the continued 

maintenance, function, and structural stability of the sensitive area. The critical functions of a 

riparian buffer (those associated with an aquatic system) include shading, input of organic 

debris and coarse sediments, uptake of nutrients, stabilization of banks, interception of fine 

sediments, overflow during high water events, protection from disturbance by humans and 

domestic animals, maintenance of wildlife habitat, and room for variation of aquatic system 

boundaries over time due to hydrologic or climatic effects. The critical functions of terrestrial 

buffers include protection of slope stability, attenuation of surface water flows from stormwater 

runoff and precipitation, and erosion control. 

Certified Erosion and Sediment Control Lead (CESCL) - An individual who has current 

certification through an approved erosion and sediment control training program that meets the 

minimum training standards established by Ecology. A CESCL is knowledgeable in the 

principles and practices of erosion and sediment control. The CESCL must have the skills to 

assess site conditions and construction activities that could impact the quality of stormwater 

and, the effectiveness of erosion and sediment control measures used to control the quality of 

stormwater discharges. Certification is obtained through an Ecology approved erosion and 

sediment control course. Check dam - Small dam constructed in a gully or other small 

watercourse to decrease the streamflow velocity, minimize channel scour, and promote 

deposition of sediment. 

Clearing - The destruction and removal of vegetation by manual, mechanical, or chemical 

methods. 

Conveyance - A mechanism for transporting water from one point to another, including pipes, 

ditches, and channels. 

Culvert Pipe or concrete box structure that drains open channels, swales or ditches under a 

roadway or embankment. Typically with no catch-basins or manholes along its length.  

Critical Areas - At a minimum, areas which include wetlands, areas with a critical recharging 

effect on aquifers used for potable water, fish and wildlife habitat conservation areas, frequently 

flooded areas, geologically hazardous areas, including unstable slopes, and associated areas 

and ecosystems.  
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Detention - The release of stormwater runoff from the site at a slower rate than it is collected by 

the stormwater facility system, the difference being held in temporary storage. 

Discharge - Runoff leaving a new development or redevelopment via overland flow, built 

conveyance systems, or infiltration facilities. A hydraulic rate of flow, specifically fluid flow; a 

volume of fluid passing a point per unit of time, commonly expressed as cubic feet per second, 

cubic meters per second, gallons per minute, gallons per day, or millions of gallons per day.  

Discharge Point - The location where a discharge leaves the Permittee’s MS4 through the 

Permittee’s MS4 facilities/BMPs designed to infiltrate. 

Ditch - A long narrow excavation dug in the earth for drainage with its top width less than 10 

feet at design flow. 

Drainage - Refers to the collection, conveyance, containment, and/or discharge of surface and 

stormwater runoff. 

Embankment - A structure of earth, gravel, or similar material raised to form a pond bank or 

foundation for a road. 

Engineered soil/ landscape system - This is a self-sustaining soil and plant system that 

simultaneously supports plant growth, soil microbes, water infiltration, nutrient and pollutant 

adsorption, sediment and pollutant biofiltration, water interflow, and pollution decomposition. 

The system shall be protected from compaction and erosion. The system shall be planted 

and/or mulched as part of the installation. The engineered soil/plant system shall have the 

following characteristics: a. Be protected from compaction and erosion. b. Have a plant system 

to support a sustained soil quality. c. Possess permeability characteristics of not less than 6.0, 

2.0, and 0.6 inches/hour for hydrologic soil groups A, B, and C, respectively (per ASTM D3385). 

D is less than 0.6 inches/hour. d. Possess minimum percent organic matter of 12, 14, 16, and 

18 percent (dryweight basis) for hydrologic soil groups A, B, C, and D, respectively (per ASTM 

D2974). 

Erosion - The wearing away of the land surface by running water, wind, ice, or other geological 

agents, including such processes as gravitational creep. Also, detachment and movement of 

soil or rock fragments by water, wind, ice, or gravity. The following terms are used to describe 

different types of water erosion:  

• Accelerated erosion - Erosion much more rapid than normal or geologic erosion, 

primarily as a result of the influence of the activities of man or, in some cases, of the 

animals or natural catastrophes that expose bare surfaces (e.g., fires).  

• Geological erosion - The normal or natural erosion caused by geological processes 

acting over long geologic periods and resulting in the wearing-away of mountains, the 

building up of floodplains, coastal plains, etc. Synonymous with natural erosion.  

• Gully erosion - The erosion process whereby water accumulates in narrow channels 

and, over short periods, removes the soil from this narrow area to considerable depths, 

ranging from 1 to 2 feet to as much as 75 to 100 feet.  
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• Natural erosion - Wearing away of the earth's surface by water, ice, or other natural 

agents under natural environmental conditions of climate, vegetation, etc., undisturbed 

by man. Synonymous with geological erosion.  

• Normal erosion - The gradual erosion of land used by man which does not greatly 

exceed natural erosion.  

• Rill erosion - An erosion process in which numerous small channels only several inches 

deep are formed; occurs mainly on recently disturbed and exposed soils. See Rill.  

• Sheet erosion - The removal of a fairly uniform layer of soil from the land surface by 

runoff.  

• Splash erosion - The spattering of small soil particles caused by the impact of raindrops 

on wet soils. The loosened and spattered particles may or may not be subsequently 

removed by surface runoff. 

Erosion and sedimentation control - Any temporary or permanent measures taken to reduce 

erosion; control siltation and sedimentation; and ensure that sediment-laden water does not 

leave the site. 

Excavation - The mechanical removal of earth material. 

Fill - A deposit of earth material placed by artificial means. 

Filter strip - A grassy area with gentle slopes that treats stormwater runoff from adjacent paved 

areas before it concentrates into a discrete channel. 

Floodplain - The total area subject to inundation by a flood including the flood fringe and 

floodway.flow  

Flow control BMP (or facility) - A drainage facility designed to mitigate the impacts of 

increased surface and stormwater runoff flow rates generated by development. Flow control 

facilities are designed either to hold water for a considerable length of time and then release it 

by evaporation, plant transpiration, and/or infiltration into the ground, or to hold runoff 2014 

Stormwater Management Manual for Western Washington Volume I - Appendix G - Page 163 

for a short period of time, releasing it to the conveyance system at a controlled rate. 

Grade The slope of a road, channel, or natural ground. The finished surface of a canal bed, 

roadbed, top of embankment, or bottom of excavation; any surface prepared for the support of 

construction such as paving or the laying of a conduit.  

(To) Grade To finish the surface of a canal bed, roadbed, top of embankment or bottom of 

excavation. 

Hydrologic Soil Groups - A soil characteristic classification system defined by the U.S. Soil 

Conservation Service in which a soil may be categorized into one of four soil groups (A, B, C, or 

D) based upon infiltration rate and other properties.  
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• Type A: Low runoff potential. Soils having high infiltration rates, even when thoroughly 

wetted, and consisting chiefly of deep, well drained to excessively drained sands or 

gravels. These soils have a high rate of water transmission.  

• Type B: Moderately low runoff potential. Soils having moderate infiltration rates when 

thoroughly wetted, and consisting chiefly of moderately fine to moderately coarse 

textures. These soils have a moderate rate of water transmission.  

• Type C: Moderately high runoff potential. Soils having slow infiltration rates when 

thoroughly wetted, and consisting chiefly of soils with a layer that impedes downward 

movement of water, or soils with moderately fine to fine textures. These soils have a 

slow rate of water transmission.  

• Type D: High runoff potential. Soils having very slow infiltration rates when thoroughly 

wetted, and consisting chiefly of clay soils with a high swelling potential, soils with a 

permanent high water table, soils with a hardpan, till, or clay layer at or near the surface, 

soils with a compacted subgrade at or near the surface, and shallow soils or nearly 

impervious material. These soils have a very slow rate of water transmission1. 

Impervious - A surface which cannot be easily penetrated. For instance, rain does not readily 

penetrate paved surfaces.  

Impervious surface - A non-vegetated surface area which either prevents or retards the entry 

of water into the soil mantle as under natural conditions prior to development. A non-vegetated 

surface area which causes water to run off the surface in greater quantities or at an increased 

rate of flow from the flow present under natural conditions prior to development. Common 

impervious surfaces include, but are not limited to, roof tops, walkways, patios, driveways, 

parking lots or storage areas, concrete or asphalt paving, 2014 Stormwater Management 

Manual for Western Washington Volume I - Appendix G - Page 170 gravel roads, packed 

earthen materials, and oiled, macadam or other surfaces which similarly impede the natural 

infiltration of stormwater. Open, uncovered retention/detention facilities shall not be considered 

as impervious surfaces for the purposes of determining whether the thresholds for application of 

minimum requirements are exceeded. Open, uncovered retention/detention facilities shall be 

considered impervious surfaces for purposes of runoff modeling. 

Improvement - Streets (with or without curbs or gutters), sidewalks, crosswalks, parking lots, 

water mains, sanitary and storm sewers, drainage facilities, street trees and other appropriate 

items. 

Infiltration - Means the downward movement of water from the surface to the subsoil.  

Infiltration facility (or system) - A drainage facility designed to use the hydrologic process of 

surface and stormwater runoff soaking into the ground, commonly referred to as a percolation, 

to dispose of surface and stormwater runoff.  

                                                           
1 Vladimir Novotny and Harvey Olem. Water Quality Prevention, Identification, and Management of Diffuse Pollution, 

Van Nostrand Reinhold: New York, 1994, p. 109. 
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Infiltration rate - The rate, usually expressed in inches/hour, at which water moves downward 

(percolates) through the soil profile. Short-term infiltration rates may be inferred from soil 

analysis or derived from field measurements. Long-term infiltration rates are affected by 

variability in soils and subsurface conditions at the site, the effectiveness of pretreatment or 

influent control, and the degree of long-term maintenance of the infiltration facility.  

Low Impact Development (LID) - 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. 

Maintenance - Repair and maintenance includes activities conducted on currently serviceable 

structures, facilities, and equipment that involves no expansion or use beyond that previously 

existing and results in no significant adverse hydrologic impact. It includes those usual activities 

taken to prevent a decline, lapse, or cessation in the use of structures and systems. Those 

usual activities may include replacement of dysfunctioning facilities, including cases where 

environmental permits require replacing an existing structure with a different type structure, as 

long as the functioning characteristics of the original structure are not changed. One example is 

the replacement of a collapsed, fish blocking, round culvert with a new box culvert under the 

same span, or width, of roadway. In regard to stormwater facilities, maintenance includes 

assessment to ensure ongoing proper operation, removal of built-up pollutants (i.e., sediments), 

replacement of failed or failing treatment media, and other actions taken to correct defects.  

Mulch - A layer of organic material or aggregate applied to the surface of soil. Its purpose is any 

or all of the following: l To conserve soil moisture or temperature l To improve the fertility and 

health of the soil l To reduce weed growth l To hold fertilizer, seed, and soil in place l To 

enhance the visual appeal of the area. Types of mulches used in this manual include: Chipped 

site vegetation, compost, hydromulch, wood-based or wood straw, wood strand, straw, and 

aggregate. 

National Pollutant Discharge Elimination System (NPDES) - The part of the federal Clean 

Water Act, which requires point source dischargers to obtain permits. These permits are 

referred to as NPDES permits and, in Washington State, are administered by the Washington 

State Department of Ecology. 

Off-site - Any area lying upstream of the site that drains onto the site and any area lying 

downstream of the site to which the site drains. 

On-site - The entire property that includes the proposed development. 

Operational BMPs - Operational BMPs are a type of Source Control BMP. They are schedules 

of activities, prohibition of practices, and other managerial practices to prevent or reduce 

pollutants from entering stormwater. Operational BMPs include formation of a pollution 

prevention team, good housekeeping, preventive maintenance procedures, spill prevention and 

clean-up, employee training, inspections of pollutant sources and BMPs, and record keeping. 

They can also include process changes, raw material/product changes, and recycling wastes. 
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Outfall - A point source as defined by 40 CFR 122.2 at the point where a discharge leaves the 

Permittee’s MS4 and enters a surface receiving waterbody or surface receiving waters. Outfall 

does not include pipes, tunnels, or other conveyances which connect segments of the same 

stream or other surface waters and are used to convey primarily surface waters (i.e., culverts).  

Outlet - Point of water disposal from a stream, river, lake, tidewater, or artificial drain. 

Permanent Stormwater Control (PSC) Plan A plan which includes permanent BMPs for the 

control of pollution from stormwater runoff after construction and/or land disturbing activity has 

been completed. 

pH - A measure of the alkalinity or acidity of a substance which is conducted by measuring the 

concentration of hydrogen ions in the substance. A pH of 7.0 indicates neutral water. A 6.5 

reading is slightly acid. 

Pollution - Contamination or other alteration of the physical, chemical, or biological properties, 

of waters of the state, including change in temperature, taste, color, turbidity, or odor of the 

waters, or such discharge of any liquid, gaseous, solid, radioactive or other substance into any 

waters of the state as will or is likely to create a nuisance or render such waters harmful, 

detrimental or injurious to the public health, safety or welfare, or to domestic, commercial, 

industrial, agricultural, recreational, or other legitimate beneficial uses, or to livestock, wild 

animals, birds, fish or other aquatic life. 

Project - Any proposed action to alter or develop a site. The proposed action of a permit 

application or an approval, which requires drainage review.  

Project site - That portion of a property, properties, or right of way subject to land disturbing 

activities, new hard surfaces, or replaced hard surfaces. 

Receiving Waterbody or Receiving Waters - Naturally and/or reconstructed naturally 

occurring surface water bodies, such as creeks, streams, rivers, lakes, wetlands, estuaries, and 

marine waters, or groundwater, to which a MS4 discharges.  

Retention The process of collecting and holding surface and stormwater runoff with no surface 

outflow.  

Retention/detention facility (R/D) A type of drainage facility designed either to hold water for a 

considerable length of time and then release it by evaporation, plant transpiration, and/or 

infiltration into the ground; or to hold surface and stormwater runoff for a short period of time 

and then release it to the surface and stormwater management system. 

Rill - A small intermittent watercourse with steep sides, usually only a few inches deep. Often 

rills are caused by an increase in surface water flow when soil is cleared of vegetation.  

Runoff - Water originating from rainfall and other precipitation that is found in drainage facilities, 

rivers, streams, springs, seeps, ponds, lakes and wetlands as well as shallow ground water. As 

applied in this manual, it also means the portion of rainfall or other precipitation that becomes 

surface flow and interflow.  
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Scour - Erosion of channel banks due to excessive velocity of the flow of surface and 

stormwater runoff. Sediment Fragmented material that originates from weathering and erosion 

of rocks or unconsolidated deposits, and is transported by, suspended in, or deposited by water.  

Sedimentation - The depositing or formation of sediment. 

Sheet flow - Runoff that flows over the ground surface as a thin, even layer, not concentrated in 

a channel. 

Slope - Degree of deviation of a surface from the horizontal; measured as a numerical ratio, 

2014 Stormwater Management Manual for Western Washington Volume I - Appendix G - Page 

191 percent, or in degrees. Expressed as a ratio, the first number is the horizontal distance (run) 

and the second is the vertical distance (rise), as 2:1. A 2:1 slope is a 50 percent slope. 

Expressed in degrees, the slope is the angle from the horizontal plane, with a 90° slope being 

vertical (maximum) and 45° being a 1:1 or 100 percent slope. 

Soil - The unconsolidated mineral and organic material on the immediate surface of the earth 

that serves as a natural medium for the growth of land plants. See also topsoil, engineered 

soil/landscape system, and properly functioning soil system.  

Source control BMP - A structure or operation that is intended to prevent pollutants from 

coming into contact with stormwater through physical separation of areas or careful 

management of activities that are sources of pollutants. This manual separates source control 

BMPs into two types. Structural Source Control BMPs are physical, structural, or mechanical 

devices or facilities that are intended to prevent pollutants from entering stormwater. 

Operational BMPs are non-structural practices that prevent or reduce pollutants from entering 

stormwater.  

Steep slope - Slopes of 40 percent gradient or steeper within a vertical elevation change of at 

least ten feet. A slope is delineated by establishing its toe and top, and is measured by 

averaging the inclination over at least ten feet of vertical relief. For the purpose of this definition: 

The toe of a slope is a distinct topographic break in slope that separates slopes inclined at less 

than 40% from slopes 40% or steeper. Where no distinct break exists, the toe of a steep slope 

is the lower-most limit of the area where the ground surface drops ten feet or more vertically 

within a horizontal distance of 25 feet; AND The top of a slope is a distinct topographic break in 

slope that separates slopes inclined at less than 40% from slopes 40% or steeper. Where no 

distinct break exists, the top of a steep slope is the upper-most limit of the area where the 

ground surface drops ten feet or more vertically within a horizontal distance of 25 feet. 

Stormwater - That portion of precipitation that does not naturally percolate into the ground or 

evaporate, but flows via overland flow, interflow, pipes and other features of a stormwater 

drainage system into a defined surface waterbody, or a constructed infiltration facility. 

Subgrade - A layer soil used as the underlying base for a BMP. 
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Surface and stormwater - Water originating from rainfall and other precipitation that is found in 

drainage facilities, rivers, streams, springs, seeps, ponds, lakes, and wetlands as well as 

shallow ground water. 

Swale - A shallow drainage conveyance with relatively gentle side slopes, generally with flow 

depths less than one foot. 

Topography - General term to include characteristics of the ground surface such as plains, 

hills, mountains, degree of relief, steepness of slopes, and other physiographic features. 

Turbidity - Dispersion or scattering of light in a liquid, caused by suspended solids and other 

factors; commonly used as a measure of suspended solids in a liquid. 

Unstable slopes - Those sloping areas of land which have in the past exhibited, are currently 

exhibiting, or will likely in the future exhibit, mass movement of earth. 

Waterbody - Surface waters including rivers, streams, lakes, marine waters, estuaries, and 

wetlands. 

Water quality - A term used to describe the chemical, physical, and biological characteristics off 

water, usually in respect to its suitability for a particular purpose. 

Water quality standards - Minimum requirements of purity of water for various uses; for 

example, water for agricultural use in irrigation systems should not exceed specific levels of 

sodium bicarbonate, pH, total dissolved salts, etc. In Washington, the Department of Ecology 

sets water quality standards. 

Wetlands - Those areas that are inundated or saturated by surface or ground water at a 

frequency and duration sufficient to support, and that under normal circumstances do support, a 

prevalence of vegetation typically adapted for life in saturated soil conditions. Wetlands 

generally include swamps, marshes, bogs, and similar areas. Wetlands do not include those 

artificial wetlands intentionally created from non-wetland sites, including, but not limited to, 

irrigation and drainage ditches, grass-lined swales, canals, detention facilities, wastewater 

treatment facilities, farm ponds, and landscape amenities, or those wetlands created after July 

1, 1990, that were unintentionally created as a result of the construction of a road, street, or 

highway. Wetlands may include those artificial wetlands intentionally created from non-wetland 

areas to mitigate the conversion of wetlands. 
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A. Site Map 
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B. BMP Details 
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�������2���PQRSTUVWXYZU[W\Z]Ẑ[X[]U\Z]_Z̀aVWb[cU[W]bZcde]̂UV]fV̀_X[gghidZjU[WShkẐ[Plm
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���������	
���
�����
���������������	��		�������	�����	������		��������
������	�����
�������
������������������
���		�	���������������� ��	��	
���
�����
�������������������	������		����!����
������	��"���
���"����
������������������
���		�	������!����������	�����#�	���	����	��������	�����	����
����������� ����
���������
�����������
���		������	����#��	���$ ��������#��
�����	���
������#������		�������%��	#��	�����������������������	
������
���������	����$ &�%�����������	
���������������������������%�
�	���	���#����������������	�����'����������
�������%�����
���%����
��#�
������#�
���	���
���
������������������		�
���������
���		������#�
��������	�������
������

��
�
������������%�������������	�����	�������������������(���%�������
)������������
�����
�����	�������	����	������
����		������������
��
����%	�*���	��#���+������#����
�������
������#�����������	���#���,����������	���#������	�-��	%��������,�����./0�1��2�����2���34�����������������������������	�	�����	�
��56789:868;:<968=6>=?$ ��	��
�����������	�������$ 0����
��	������������������������������
�����$ @��������
���		��������	�������#����	���ABCDEEFGHIJKL MKNOPQPRSICKJISTIOJPUV>WX?:1�������������������
�����������	
���	�	������������������
������
�	�	���	����������������	��#���+������������	���#�������YX8=797X8?XZ[?:\	�	�������������������
�����������	������������������#��������������	���#���+������������	���#��������
������/�����������
����������	��������������	��%�	�������%������  ���������	���#����
��	���
�������������		
�������
��������������

��
�#�	��	���	������������������0�	�
��	��������������
���������%�������������	����%����
��	���
�����-��	�	��������������	�����	
������%�����
���
�����	����%����
��	���
����
�����	�
����
���������	��	�����������������������	�	��������		�#���������	������
��%�������������	�����)�	�#���������	
����
��
�����	������	������]̂_̀ abcdefgbhdigjgkhehjbigjlgmncdohpbhdjogpqrjkbcjscmlehttuvqgwbhd̀ uxgkhyz{



������������	�

�	����
�������	����� ������������������������ �����!�"� �"#"�!�$%&!���!��'������ ����� &�� #�#�������!�� ����������� '����������()����&�������*�� ����������������� �����+ �����,#���-���#��������#"��!����"� �����'���"���������(.�����+*���������������������� �����!# ����#�-�� ��������'��'����'���&���������������������'�!��� !�������� �!�# �!!(� ��������'���� ������������� ���/����01234(� ���#�����-�# ���+�!����������������������-����� �����'��������� ���"���(5���	�������	����6��� 7 +�������"����-+������ ���� ���#���� �������+�����-��������""�&������+� ����������-+"#���(� .!"������ %!����!�������� ����������������'������������������� ��"��������-�� �������*���"#��-�� �������(� .!��������� ������� ������� �� ������!��'����������� ����������-#!!��*�#�&!���'������ �����"#��-�� ������������#�����!��'�� ���� ����-#!!��*������&��� ������"������������� "#��-�� �������(89:;<=>?@ABBCDEFG6
���H�����������"�����+������ � �����"� ��� ����-��������� ����� ��!����'*��"&����*�������"�������������'������� -���������-���#-#��������������"����� ���&� �"�������(���+���#������������+� ��� ���������!��'�!����� �������# �!!*� ��� ����#��� ������ ����"� �(H����������+������+I��3J� ����� ���"����� �$%��KJ!���� �� ���(H���������������� ������'��� ����� ����L����� ������ ��#��!����#�-���� �'�+�� ���#����������(M��N��#��..&0($(30H������O�(KPIQ!���+������� ���#���� �������(HMRS�M�� ����T�� .&KJ(KJ&JJ������������� !��"���� � H������O����2UU'''('����('�(���UR���� UM�� �����UT�� �(��"VM����� .QW����	������X��� Y��'������2� . ����#�-�������������,#����""������������ ��������� (� S �/�����������#�� �����������!������� ���#���� ����+�*������'� ���"� ���(� S ��������,#��� ����-���Z���� # ������"� � ���������� �� -�����-&������([\]̂ _̀abcdèfbgeheifcfh̀gehjeklabmfǹfbhmenophìahqakjcfrrstoeùfb̂ sveifwxy
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C. Site Inspection Form 
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Construction Stormwater Site Inspection Form 

 

 Page 1 

 

Project Name  Permit #   Inspection Date  Time  

 

Name of Certified Erosion Sediment Control Lead (CESCL) or qualified inspector if less than one acre  

Print Name:    

 

Approximate rainfall amount since the last inspection (in inches):  

 

Approximate rainfall amount in the last 24 hours (in inches):  

  

Current Weather Clear  Cloudy  Mist    Rain  Wind  Fog  

 

A. Type of inspection:  Weekly   Post Storm Event  Other  

 

B. Phase of Active Construction (check all that apply): 

 

Pre Construction/installation of erosion/sediment 

controls           

 Clearing/Demo/Grading              Infrastructure/storm/roads           

Concrete pours  Vertical 

Construction/buildings             

  Utilities     

Offsite improvements           Site temporary stabilized               Final stabilization  

 

C. Questions: 

 

1.   Were all areas of construction and discharge points inspected?                 Yes  No    

2.   Did you observe the presence of suspended sediment, turbidity, discoloration, or oil sheen             Yes  No  

3.   Was a water quality sample taken during inspection?  (refer to permit conditions S4 & S5)                                                   Yes  No  

4.   Was there a turbid discharge 250 NTU or greater, or Transparency 6 cm or less?*                    Yes  No  

5.   If yes to #4 was it reported to Ecology?     Yes  No  

6.   Is pH sampling required? pH range required is 6.5 to 8.5. Yes  No  

 

If answering yes to a discharge, describe the event. Include when, where, and why it happened; what action was taken, 

and when. 

 

 

 

 

*If answering yes to # 4 record NTU/Transparency with continual sampling daily until turbidity is 25 NTU or less/ transparency is 33 

cm or greater.   

 

Sampling Results:  Date:  

                                                              

Parameter Method (circle one) Result Other/Note 

NTU cm pH 

Turbidity tube, meter, laboratory     

pH Paper, kit, meter     

 

  



Construction Stormwater Site Inspection Form 

 

 Page 2 

 

D.  Check the observed status of all items. Provide “Action Required “details and dates. 

 

Element  # Inspection BMPs 

Inspected 

BMP needs 

maintenance 

BMP 

failed 

Action 

required 

(describe in 

section F) 

yes no n/a 

1 

Clearing 

Limits 

 

Before beginning land disturbing 

activities are all clearing limits, 

natural resource areas (streams, 

wetlands, buffers, trees) protected 

with barriers or similar BMPs? (high 

visibility recommended) 

 

     

2 

Construction 

Access 

Construction access is stabilized 

with quarry spalls or equivalent 

BMP to prevent sediment from 

being tracked onto roads? 

      

Sediment tracked onto the road 

way was cleaned thoroughly at the 

end of the day or more frequent as 

necessary. 

      

3 

Control Flow 

Rates 

 

Are flow control measures installed 

to control stormwater volumes and 

velocity during construction and do 

they protect downstream 

properties and waterways from 

erosion? 

      

 If permanent infiltration ponds are 

used for flow control during 

construction, are they protected 

from siltation? 

      

4 

Sediment 

Controls 

 

All perimeter sediment controls 

(e.g. silt fence, wattles, compost 

socks, berms, etc.) installed, and 

maintained in accordance with the 

Stormwater Pollution Prevention 

Plan (SWPPP). 

      

Sediment control BMPs (sediment 

ponds, traps, filters etc.) have been 

constructed and functional as the 

first step of grading.   

      

Stormwater runoff from disturbed 

areas is directed to sediment 

removal BMP. 

      

5 

Stabilize 

Soils 

Have exposed un-worked soils 

been stabilized with effective BMP 

to prevent erosion and sediment 

deposition? 

      

  



Construction Stormwater Site Inspection Form 

 

 Page 3 

 

Element  # Inspection BMPs 

Inspected 

BMP needs 

maintenance 

BMP 

failed 

Action 

required 

(describe in 

section F) 

yes no n/a 

5 

Stabilize Soils 

Cont. 

Are stockpiles stabilized from erosion, 

protected with sediment trapping 

measures and located away from drain 

inlet, waterways, and drainage 

channels? 

      

Have soils been stabilized at the end of 

the shift, before a holiday or weekend 

if needed based on the weather 

forecast? 

      

 

6 

Protect 

Slopes 

Has stormwater and ground water 

been diverted away from slopes and 

disturbed areas with interceptor dikes, 

pipes and or swales? 

      

Is off-site storm water managed 

separately from stormwater generated 

on the site? 

      

Is excavated material placed on uphill 

side of trenches consistent with safety 

and space considerations? 

      

Have check dams been placed at 

regular intervals within constructed 

channels that are cut down a slope? 

      

7 

Drain Inlets 

Storm drain inlets made operable 

during construction are protected. 

      

Are existing storm drains within the 

influence of the project protected? 

      

8 

Stabilize 

Channel and 

Outlets 

Have all on-site conveyance channels 

been designed, constructed and 

stabilized to prevent erosion from 

expected peak flows? 

      

Is stabilization, including armoring 

material, adequate to prevent erosion 

of outlets, adjacent stream banks, 

slopes and downstream conveyance 

systems? 

      

9 

Control 

Pollutants 

Are waste materials and demolition 

debris handled and disposed of to 

prevent contamination of stormwater? 

      

Has cover been provided for all 

chemicals, liquid products, petroleum 

products, and other material? 

      

Has secondary containment been 

provided capable of containing 110% 

of the volume? 

      

Were contaminated surfaces cleaned 

immediately after a spill incident? 

      

Were BMPs used to prevent 

contamination of stormwater by a pH 

modifying sources? 

      



Construction Stormwater Site Inspection Form 
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Element  # Inspection BMPs 

Inspected 

BMP needs 

maintenance 

BMP 

failed 

Action 

required 

(describe in 

section F) 

yes no n/a 

9  

Cont. 

Wheel wash wastewater is handled 

and disposed of properly. 

      

10 

Control 

Dewatering 

 

Concrete washout in designated areas. 

No washout or excess concrete on the 

ground. 

      

Dewatering has been done to an 

approved source and in compliance 

with the SWPPP. 

      

Were there any clean non turbid 

dewatering discharges? 

      

11 

Maintain 

BMP 

Are all temporary and permanent 

erosion and sediment control BMPs 

maintained to perform as intended? 

      

12 

Manage the 

Project 

 

 

 

 

 

Has the project been phased to the 

maximum degree practicable? 

      

Has regular inspection, monitoring and 

maintenance been performed as 

required by the permit? 

      

Has the SWPPP been updated, 

implemented and records maintained? 

      

13 

Protect LID 

 

 

 

 

 

 

 

Is all Bioretention and Rain Garden 

Facilities protected from 

sedimentation with appropriate BMPs? 

      

Is the Bioretention and Rain Garden 

protected against over compaction of 

construction equipment and foot 

traffic to retain its infiltration 

capabilities? 

 

      

Permeable pavements are clean and 

free of sediment and sediment laden-

water runoff.  Muddy construction 

equipment has not been on the base 

material or pavement. 

 

      

Have soiled permeable pavements 

been cleaned of sediments and pass 

infiltration test as required by 

stormwater manual methodology? 

 

      

Heavy equipment has been kept off 

existing soils under LID facilities to 

retain infiltration rate. 

      

 

E.  Check all areas that have been inspected.  

All in place BMPs                                                            All disturbed soils                                                           All concrete wash out area                  All material storage areas                   

All discharge locations                                    All equipment storage areas                                    All construction entrances/exits                   



Construction Stormwater Site Inspection Form 

 

 Page 5 

 

 

F.  Elements checked “Action Required” (section D) describe corrective action to be taken.  List the element number; 

be specific on location and work needed.  Document, initial, and date when the corrective action has been completed 

and inspected. 

Element 

# 

Description and Location Action Required Completion 

Date 

Initials 

     

     

     

     

     

     

     

 Attach additional page if needed 

 

Sign the following certification: 

 “I certify that this report is true, accurate, and complete, to the best of my knowledge and belief” 

 

Inspected by: (print)  (Signature)  Date:  

Title/Qualification of Inspector:    
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D. Construction Stormwater General Permit (CSWGP) 
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� ���������	��
�����
����
�������
����	�
����������������������������� ��!"�#��$���$���%����&��"�������"�'������'����������'�����&���($)����*�#���������&��+��&�##��'���"'�"*�����"���,-.�/.�0�����1�'���))#'"�(#� �- 23$)�����&������������'��"���'�������'�+��+��4��'���"�'���'����4�)�����&�����))��5�4������������)��"�'"��'���+���))#'"�(#���������������������������*�# ���/ 23$)����&���������'�#���'������"���'�+�*���+��)�����'�#����"�*���5'�#��'����&�)���'��#'�'������"��4'�'��� �3$)����'���*�+��'6�4�'&�'��'��&���������'�#���'������"����4�4��������+�5���+��)�����'�#����"�*���5'�#��'�����&�#'�'���'���������+���"��4'�'�����&��+'��)���'�.�����45����#$�'�)�"��)*(#'"�+��#�+ �0 23$)�����&������������'��*��5�'4�(#�.�*����'"')���4.���4����*#���'�����"��)#'��"���&��+'��)���'� �7+'��($)����'��)���'���4���#$�'&8�� 23$)����'��*��5�'4�(#�����)��5����#�����&�#'&�.�)������#�'�9*�$.������5����)��)���$�4����� �:;<=<><?@>A@<>BC?DEFEG<H?F<EIJ?JKLJBEIBMEN?@OCJMPEN?DEFEG<?BA?)��)���$.�4����������+������������&�"'#'�'����+'"+���*#4�"�*����+������(�"����'��)���(#�.�����*(�����'�#���4�)���������#�����&����*��#�����*�"����+'"+�"����������(#$�(���Q)�"��4�����""*��'���+���(���"���&���($)��� �( 27+�����������&���'(#���#������'5�������+��($)���.��*"+�����+��*����&��*Q'#'��$�����������&�"'#'�'��.�������'����&�*�������4�������.���'������"��4*�'��������#�)��'�4���&��R*')�����4����'���,(*������'&��4�R*����(�"%*)��R*')������+�*#4�+�5��(����'����##�4�'���+���Q��"'����&��������(#�����'����'���9*4���������)��5������($)�����+'"+��""*���4�4*�'��������#�)��'�4���&��R*')�����4����'������)��5�����'5����'������"�1.���������)�����&�*�������4���������������+�������������&�"'#'�$ ���" 2!"�#��$�'��)��)��#$����'&'�4��&��+��($)���������R*'��4�'��S)�"'�#�T��4'�'���S� U��&��+'��)���'� �� 2V�)#����4��"�'����+�����*#4�"�*���($)�����&��������������4�+����+��)�����'�#�������*#��'�����"��)#'��"���&��+'��)���'��4*�'������������5��� ���7+������'������*������'&$�!"�#��$����#������+'��$�,0W1�4�$��(�&�����+��)#����4�4�����&�($)��� �7+�����'"���*���"����'�8�� 2V�4��"�')�'����&��+��($)������4�'���"�*�� ��( 2V�����#$�'���&��##�%������#������'5����+'"+���*#4��#'�'����.���4*"�.�����'�'������+�����4�&���($)���'�� ���" 2V�"���X�&&�"�'5���������#$�'���&��#������'5���'�"#*4'���"��)����'5������*�"��4���������������� ���4 27+���'�'�*����4���Q'�*��4*���'����&�($)����*�4�����"+��#������'5� ���� 2V���"�����4��'����������+��)��&����4��#������'5��&���"��4*"�'����+��($)��� ���



� ���������	��
�����
����
�������
����	�
����������������� !�"#�$�$�#�� ��%&��''�()(#(�#( )�������*�'#�#�+�)#� ��" +�,(�)"��-(#��./�*�������*���01�'#�� ��+ $(�("�#( )� ��-�#���01�,(#&�'#�)$��$'��'��� 2($�$�� ��()�3*4�56789:5*855:;�(���)��<"��$�)"�� ���)&�-�#���01�,(#&�'#�)$��$�('��)#("(��#�$����(��.#��'�#�=�)� ���,�))�$�# ���$1"�;��,(+()�#�;��)$����2�)#��� ""1���)"�� ��#���%&��''��>��? ���� %�%,��" )'#�1"#( )�%&��''�';�#���)��$�# �%&��''�('�# �%��($�)#(�(�$��'����,&�()�#����,�))()���� "�''��'�� ''(%,��������)�,&'('���01(��$��% 2��+1'#�%��" )'($���$�$1�()���������#( )� ��#���.# �+-�#���� ,,1#( )����2�)#( )��,�)�@.3���A��)$�+1'#�%��()",1$�$�# �#����<#�)#����"#("�,��B)�"�'�'�-�����#����� %�%,��)��$�# �%&��''�('�$�#��+()�$����,&;�" )#()1�$��)�,&'('�('�)�"�''��&�1��# ��)$�()",1$()��#���" )'#�1"#( )����( $�()��)���� �#�# �+()(+(C�� ���,(+()�#��#���%&��''��/" , �&�-(,,�" )'($���#���� ,, -()��%�� ���(''1()���)��$+()('#��#(2�� �$���� ��#�('�#&���%&��''D����B��#���%&��''�('�)�"�''��&�# ����� �+�" )'#�1"#( )� ��+�()#�)�)"�8��,�#�$��"#(2(#(�'��''�)#(�,�# �+��#�#�����01(��+�)#'� ��#�('����+(#��%��B��#������������'(%,���,#��)�#(2�'�# �%&��'';�'1"���'�#���1'�� ���1<(,(��&�#���#+�)#���"(,(#(�';���#�)#( )� ��1)#���#�$�-�'#�';�'# ��()���� $1"#( );�+�()#�)�)"��$1�()��) �+�,����( $'� ���01(�+�)#�$ -)�#(+�;� ��#��)'� �#� ��1)#���#�$�-�'#�'�# ��) #����#���#+�)#���"(,(#&��"��B��#���%&��''�('��,�))�$��)$�'"��$1,�$�# �+()(+(C���$2��'������"#'� )�#����1%,("��)$�#����)2(� )+�)#��*�#���" )'($���#( )� ��#����% 2���)$�#����$2��'������"#'� ��#����� � '�$�%&��''��)$��)&� #������,�2�)#���"# �';�/" , �&�-(,,����� 2�;�" )$(#( )�,,&����� 2�;� ��$�)&�#�����01�'#�������1%,("�+1'#�%��) #(�(�$��)$��(2�)��)� �� �#1)(#&�# �" ++�)#� )�%&��''�()"($�)#'� ��'(�)(�("�)#�$1��#( );�# �#����<#�)#����'(%,���*��� 2�,� ������01�'#�# �%&��''�-(,,�%��%&��$+()('#��#(2�� �$���(''1�$�%&�/" , �&�1)$���E43�F:��G�59:����H��I1#&�# �J(#(��#���������+(##���('���01(��$�# �#�=���,,����' )�%,��'#��'�# �+()(+(C�� �����2�)#��)&�$('"������ ��',1$���1'�� ��$('� '�,�()�2( ,�#( )� ��#�('����+(#�#��#���'������' )�%,��,(=�,(�  $� ���$2��'�,&�����"#()���1+�)����,#�� ��#����)2(� )+�)#��



� ���������	��
�����
����
�������
����	�
���������������� � ! ��"���#�$�% �&�'#�()��*��+,-*./�0-,�1�22�3*-4*5��6�(2�72�5��*8�,��)-*�72��/�9:-8)�-0�;,�6�*9(-*5�+-*9,-25��*8�9,��9/�*9<=�>?>@A�,�;,�)�*9)�9:��/-)9�+B,,�*9�/�9:-8-2-�.�9:�9�+�*�7��,��)-*�72.�,�CB(,�8�0-,�;,�6�*9(*�5�+-*9,-22(*�5�-,��7�9(*��9:��D���������
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E. Engineering Calculations 
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