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SECTION 1: 
PROJECT OVERVIEW 

1.1  INTRODUCTION 

This Stormwater Pollution Prevention Plan (SWPPP) for the Wild Horse Wind Power Expansion Project 
(the “Expansion”) supplements the existing National Pollutant Discharge Elimination System (NPDES) 
Construction Stormwater General Permit for the Wild Horse Wind Power Project (Wild Horse). Permit 
number EFSEC-WH-SW-1 for the original Wild Horse construction was issued effective December 16, 
2005 and expires December 10, 2010. This permit was previously supplemented in 2007 to construct a 
solar project at Wild Horse.  

Wild Horse is regulated by the Washington State Energy Facility Site Evaluation Council (EFSEC) 
through a Site Certificate Agreement (SCA) between the state and Puget Sound Energy (PSE), the owner 
and operator of Wild Horse. Washington Department of Ecology (WDOE) administers NPDES in the 
state, and provides support on water quality matters to EFSEC, which has one-stop permitting authority 
for projects it regulates. 

On January 22, 2008, EFSEC approved Resolution No. 326, which amends the Wild Horse SCA to allow 
PSE to proceed with the Expansion (EFSEC website). The Draft Supplemental Environmental Impact 
Statement (Draft SEIS, DEA 2008) is used for general project area descriptions, general project activities, 
and mitigation items in this narrative. 

The Expansion project adds 960 acres to the Wild Horse site and 22 wind turbine generators with an 
installed nameplate capacity of generating up to 44 megawatts (MW) of electricity. Wild Horse currently 
has 127 operating wind turbine generators with a nameplate capacity of 229 MW on an 8600-acre site. 

1.2 PROJECT LOCATION 

The Expansion area is located within Sections 8 and 17 of T18N, R21E, W.M., north of the operating 
Wild Horse facility (Figure 1). The site is located approximately 11 miles east of Ellensburg and 5 miles 
north of Vantage Highway, near the headwaters of Skookumchuck Creek (Figure 2). Expansion lands are 
entirely privately owned by PSE. Land surrounding the Expansion property are owned and managed by 
PSE, the Washington State Department of Fish and Wildlife (WDFW) and the Department of Natural 
Resources (DNR). The project area has a rural land use designation and is zoned for forest and range. The 
Expansion is also located within a wind farm resource overlay zone identified by Kittitas County.   

Kittitas County is located at the geographic center of Washington State, midway between the urbanized 
Puget Sound region and the eastern farming areas centered near Moses Lake. More than half of the county 
is covered by coniferous forests, while approximately thirty percent (30%) is pasture or unimproved 
grazing land. Less than two percent (2%) of the county is considered urban development. 

The project area is within the Columbia Basin physiographic province, which lies in the rain shadow of 
the Cascade Range. This province is characterized by semi-arid conditions, with low precipitation, warm-
to-hot dry summers, and relatively cold winters. Average annual precipitation in Ellensburg is less than 9 
inches, half of which occurs from November through February, primarily as snow. Average maximum 
temperatures are greater than 80 degrees Fahrenheit in July and August. Average minimum temperatures 
are below freezing from November through March (Western Region Climate Center website).  
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Figure 1. Vicinity Map 

Like the rest of Wild Horse, the Expansion generally drains to the east. Most flow in the headwater 
streams of the area occurs when the accumulated winter snowpack melts in spring, usually in February or 
March. Several springs in the area are a valuable water resource for wildlife throughout most of the year. 

1.3 PROJECT DESCRIPTION 

The facilities, equipment, and features to be constructed as part of the project include (Figure 3):  

• Approximately 3.7 miles of new roads for construction and maintenance of the wind turbines.  
• Improvements to approximately 2.3 miles of existing dirt roads.  
• Construction of 22 wind turbine foundations. 
• Erection of 22 Vestas V80 2.0-MW wind turbine generators. 
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• An underground electrical collection system consisting of approximately 25,200 linear feet of 
buried 34.5-kV electrical power lines. 

• Underground fiber optic communication lines connecting the turbines to the central Supervisory 
Control and Data Acquisition (SCADA) system. 

• Expansion of the existing Wild Horse step-up substation. 
• Temporary construction-related facilities (portable concrete batch plant, laydown areas, quarry, 

and portable rock crusher).  

Estimated Construction Area and Grading Quantities 

The total site disturbance during construction for both temporary and permanent disturbance will be 
approximately 70 acres with a temporarily disturbed area of 45 acres and a permanently disturbed area of 
25 acres.  

The total volume of proposed excavation is approximately 50,000 cubic yards, and the total volume of fill 
is approximately 86,000 cubic yards. The difference in quantities will come from the quarry / borrow site. 

The project will be constructed across a land area of approximately 1100 acres in Kittitas County, 
although the actual permanent facility footprint will be approximately 25 acres.  

1.4  CONSTRUCTION SCHEDULE 

Construction activities are anticipated to commence in April 2009, and be completed by November of 
2009.  

Construction Phasing 

Typical construction techniques are described in the Wild Horse Draft Environmental Impact Statement 
(DEIS, EFSEC 2004). The Expansion generally will be constructed in the following sequence:  

1. Preliminary erosion control Best Management Practices (BMPs) 
2. Topsoil stripping, clearing, and stockpiling 
3. Rough grading of roads and turbine sites 
4. Construction of foundations 
5. Construction of substation expansion 
6. Construction of electrical collection system and underground fiber optic communication system 
7. Turbine erection 
8. Turbine commissioning 
9. Finish grading, topsoiling, and revegetation 

With some exceptions, construction of roads will begin in April 2009. Foundation construction will begin 
in May 2009 and will be completed by August 2009. Construction of the underground collection system 
will begin in June 2009 and will be completed by September 2009. Construction of the substation 
expansion will begin in May 2009 and will be completed by November 2009. Turbine delivery and 
erection will begin in July 2009 and will be completed by October 2009. Commissioning of turbines will 
begin in September 2009 and will be completed by November 2009. Finish grading and revegetation will 
begin in August 2009 and will be completed in November 2009. Additional revegetation may be required 
in the spring of 2010. 



 

P:\p\PSEN00000134\0600INFO\TT\SWPPPs\Expansion Project SWPPP\WildHorseExpansionSWPPPNarrative-2009-0210.doc 

Wild Horse Expansion Wind Project  Page 6 February 2009 
Stormwater Pollution Prevention Plan  

1.5 EXISTING SITE CONDITIONS 

Topsoils 

Surface geology at Wild Horse is dominated by a combination of rocky lithosols on shallow ridge tops 
and deeper stony loams on the slopes. Upland soils underlying potential impact areas include the 
following series: 

Shinn-Nint-Shushuskin complex, 0 to 25 percent slopes – This complex consists of shallow and very 
shallow soils formed in colluvium and some residuum from basalt with an influence of loess and volcanic 
ash in the upper part. Depth to bedrock is 10 to 40 inches. Drainage class is well drained, not flooded, and 
not ponded. Organic content is low (about 2 percent). This is not a hydric soil.  

Shinn very cobbly ashy loam, 0 to 30 percent slopes – This series consists of very shallow soils on hill 
slopes, plateaus, and hills; and is formed in colluvium and some residuum from basalt with an influence 
of loess and volcanic ash in the surface. Depth to bedrock is 4 to 10 inches. Drainage class is well 
drained, not flooded, and not ponded. Organic content is low (about 2 percent). This is not a hydric soil.  

Bedron-Nint complex, 15 to 45 percent slopes – This complex consists of shallow and moderately 
shallow soils formed from parent material consisting of interbedded sediments, slope alluvium, and loess 
mixed with volcanic ash as well as colluvium and some residuum from basalt with an influence of loess 
and volcanic ash in the upper part. Depth to bedrock or restrictive layer is 20 to 60 inches. Drainage class 
is well drained, not flooded, and not ponded. Organic content is low (two to three percent). This is not a 
hydric soil.  

Slopes in the area range from less than 5 percent on flat plateaus and ridge lines up to 40 percent in 
incised side drainages. Figure 3 shows general topography using 10-foot contours from the U.S. 
Geological Survey (USGS).  

The erosion potential of soils that will be disturbed during construction is mostly low with some areas of 
moderate potential (Figure 4, which shows site-specific 2-foot topographic contours). These ratings are 
based solely on general soil characteristics, and actual site conditions reduce the likelihood of soil erosion 
during construction. For example, several areas rated with moderate erosion potential have little (lithosol) 
or no (bare rock) topsoil (Figure 5).  

The project grading has been designed to minimize the erosion potential by the use of BMPs to control 
the discharge of stormwater. The stormwater design maintains existing natural conveyance channels and 
conveyance associated with existing roads. Stormwater runoff from roads and graded areas will be 
dispersed and infiltrated wherever possible.  

Vegetation 

Specific vegetation types occurring on the Expansion area are very similar to those occurring on the 
existing facility. The dominant vegetation community on the Expansion area is shrub-steppe, with lesser 
amounts of herbaceous, rock outcrop, pine forest, mixed scrub, and talus. Similar to the rest of Wild 
Horse, vegetation within the proposed Expansion area has been modified as a result of disturbance, 
primarily livestock grazing, but also introduction of non-native and invasive plant species and recreational 
activities. Despite these disturbances, the Expansion area is overwhelmingly dominated by native species. 
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Approximately 25 acres of the project area will be permanently impacted by the proposed project, with 45 
acres temporarily disturbed. Most of these impacts will occur to sparsely vegetated shrub-steppe areas, 
with lesser amounts of lithosol, mixed scrub, and medium cover shrub-steppe areas affected (Figure 5). 

The only special status plant species identified during rare plant surveys of the Expansion area was the 
hedgehog cactus, a Washington State “Review” plant species. This plant species has been found widely 
distributed in and around the existing facility.   

Following construction, all temporarily disturbed areas will be restored using native seed mixes from 
local sources, and all reseeded areas will be monitored for three years to ensure success.  

Wildlife and Habitat 

The primary effect to wildlife from project construction will be the fragmentation, alteration, and removal 
of wildlife habitat. Overall, with implementation of proposed mitigation measures, impacts associated 
with project construction are not expected to result in a significant impact on native wildlife. 

Fisheries 

Based on available information, no fish occur in the project area. Assuming BMPs are employed on site 
and compliance with applicable permits regarding runoff and sediment control is maintained, no 
downstream impacts should be experienced.  

Existing Natural Receiving Waters 

There are no perennial receiving water bodies adjacent to the project that will receive direct stormwater 
discharge from the project. All drainage courses within the project are seasonal and convey runoff 
intermittently following storm runoff events or during the spring snow melt. Regional surface water 
bodies and climate conditions as discussed in the Wild Horse DEIS apply equally to this Expansion 
project.  

The Expansion area sits on a ridge line that separates the Skookumchuck Creek Basin and the Parke 
Creek Basin (Figure 3). Roughly three quarters of the Expansion property drains southeast to 
Skookumchuck Creek. The remaining quarter drains northwest to Parke Creek. The Expansion overlaps 
three headwater basins to Skookumchuck Creek. Each of these three basins contains a natural spring. 
Spike Spring, Basalt Spring, and Seabrock Spring do not produce enough water to generate continuous 
surface stream flow, so the associated headwater basins are dry for most of the year.  

Both Skookumchuck and Parke Creeks are classified either as Type N ephemeral streams or as Unknown 
by the Washington State Department of Natural Resources (WDNR). There are no water bodies on the 
site that are considered Shorelines of the State. The project area is not within any designated Federal 
Emergency Management Agency (FEMA) floodplains.  

Impacts to water resources from the Expansion will be the same as those described in the FEIS. 
Construction of the Expansion will not cross any surface water bodies, nor will it discharge any waste 
materials. During construction, BMPs will be in place to collect, infiltrate, and disperse stormwater. The 
project footprint has been located at least 150 meters from all springs (Figure 5).  

No groundwater will be withdrawn for purposes of construction, operation, or maintenance of the 
proposed Expansion. All construction-related water will be brought in from outside sources. Surface 
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water that collects within the perimeter of the batch plant or quarry will not be allowed to drain to 
adjacent surface waters, but will instead infiltrate or evaporate. All project facilities are well above the 
local groundwater table, so infiltration will not significantly affect groundwater quality, quantity, or flow. 

1.6  CRITICAL AREAS 

Wetlands and Streams 

The Expansion project will have no impact to wetlands or streams. No road crossings of streams are 
proposed. Construction activities are located at least 150 meters away from local springs (Figure 5). The 
water quality monitoring plan (Appendix C) samples stormwater where it is most likely to reach natural 
drainages. 

Cultural Resource Sites 

Sensitive areas have been identified and a qualified archaeologist will monitor ground-disturbing 
activities that occur within 200 feet. At no time will equipment be located outside of the disturbance 
limits. Disturbance limits will not be adjusted without previous approval by the Environmental Monitor 
and associated reporting to EFSEC. 

1.7  MEASURES TO MINIMIZE IMPACTS 

This SWPPP takes advantage of several lessons learned during Wild Horse construction to minimize 
impacts of the Expansion. That experience provides insights allowing a balanced approach to both short-
term and long-term erosion control.  

For example, restoring native vegetation on temporarily disturbed areas is important in the long term, but 
is a slow and challenging endeavor in the semi-arid, shrub-steppe conditions at Wild Horse. A topsoil 
management strategy developed during Wild Horse construction takes advantage of existing seed beds 
and natural plant components (root stock) in the locally thin soils to facilitate regrowth of native 
vegetation. Thus, the Temporary Erosion and Sediment Control (TESC) (Appendix D) plan includes 
areas where topsoils can be stockpiled near where they are removed. Prolonging the viability the 
associated plant materials is promoted by limiting traditional BMPs for stockpiles (like polyacrylamide 
[PAM]) to areas of high erosion potential or those areas adjacent to ephemeral drainages. 

Another stormwater observation from the original Wild Horse construction involves the trenching for the 
underground electrical collection system. There were concerns that trenching generated considerable 
source material that could be carried off-site in stormwater. Instead, during the infrequent precipitation 
events, the trenches functioned as very efficient French drains, which is a WDOE erosion control BMP. 
Thus, there are opportunities on the Expansion to use the trenches as a site-specific stormwater BMP. 

Other measures to minimize impacts include: 

• Using the stabilized Wild Horse entrance and roads for construction access to the Expansion. 
• Reusing the previously disturbed Wild Horse laydown area for the Expansion. 
• Expanding the Wild Horse substation in a permanently disturbed area. 
• Improving existing dirt roads on the Expansion wherever possible. 
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Construction Techniques and BMPs to Minimize Impacts 

• Flagging sensitive habitat areas (e.g., cultural sites) near proposed areas of construction activity and 
designation of such areas as “off limits” to all construction personnel. 

• Establishing and enforcing reasonable driving speed limits of 25 mph during construction to minimize 
potential for dust. 

• Requiring construction personnel to avoid driving over or otherwise disturbing areas outside the 
designated clearing limits. 

• Using stormwater BMPs to minimize construction-related surface water runoff and soil erosion. 
• Implementing a trenching protocol during the installation of underground electrical facilities to allow 

for conservation of surface soils. 
• Implementing a comprehensive dust control program to minimize fugitive dust emissions during 

construction, incorporating the mitigation measures described in Section 3.11 of the Final 
Supplemental Environmental Impact Statement (Final SEIS, DEA 2009), Air Quality. 

• Developing and implementing a fire control plan, in coordination with local fire districts, to minimize 
risk of accidental fire during construction and to respond effectively if a fire should occur. 

• Using certified “weed free” straw wattles and hay bales during construction to avoid introduction of 
noxious or invasive weeds. 

• Washing construction earth-moving equipment prior to bringing it to the project area from outside 
areas to prevent the transport of noxious weeds. Vehicle washing will not be required for turbine 
transport vehicles. 

• Properly storing and managing all wastes generated during construction. 
• Designating an Environmental Monitor independent of the construction contractor(s) to monitor 

construction activities and ensure compliance with mitigation measures. 

Post-Construction Restoration of Temporarily Disturbed Areas 

• All temporarily disturbed areas will be reseeded with an appropriate mix of native plant species 
during the preferred autumn and spring periods for seeding that takes advantage of seasonal 
precipitation patterns to accelerate successful revegetation of these areas and to prevent the spread of 
noxious weeds. 

• WDFW and the Wild Horse Technical Advisory Committee (TAC) will recommend appropriate seed 
mixes for the project area. 

• Temporary erosion control measures will be maintained after construction until temporarily disturbed 
area has stabilized, as PSE did after Wild Horse construction was substantially completed. 

• The Expansion area will be incorporated into the noxious weed control plan for Wild Horse, and the 
plan will be implemented over the life of the project as mitigation. 

• Noxious weeds that have established themselves as a result of the Expansion will be actively 
controlled in consultation with the Kittitas County Weed Control Board, as PSE currently does for 
Wild Horse. 

1.8 SPECIAL REPORTS AND STUDIES 

The Wild Horse Expansion Draft SEIS was issued on November 12, 2008 for public comment. The Final 
SEIS was prepared from information received from agencies, organizations, and individuals who 
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submitted written and oral comments on the Draft SEIS and was published on January 14, 2009.  
Both SEIS documents are available from the EFSEC and are located on the web at 
http://www.efsec.wa.gov/wildhorse.shtml.  

1.9 OTHER ENVIRONMENTAL APPROVALS, PERMITS, AND PLANS 

A Site Certification Agreement between the State of Washington and PSE was executed on July 26, 2005. 
An Amendment to the original SCA, approving the Expansion, was approved on January 22, 2009. In 
addition to the NPDES stormwater permit, the following environmental approvals, permits, and plans for 
Wild Horse construction will be amended or reissued for the Expansion:  

• NPDES Sand and Gravel General Permit 
• Construction Spill Prevention, Control and Countermeasures Plan (SPCC)  
• Temporary air quality permits for rock crushing and concrete batch plants 
• Post-construction Site Restoration Plan 
• Construction Traffic Management Plan 
• Cultural Resources Construction Monitoring & Discovery Plan 
• Emergency Response Plan 
• Fire Prevention & Mitigation Plan 
• Construction Management Plan & Schedule 
• Environmental Management Plan 
• Health & Safety Plan 
• Site Security Plan 
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SECTION 2: 
CORE ELEMENTS 

This section describes the eight core elements of stormwater management, as identified in the Stormwater 
Management Manual for Eastern Washington (WDOE 2004), for the Wild Horse facility. Because the 
primary focus of this document is construction of the Expansion, most of this section is devoted to the 12 
elements of a construction SWPPP (Section 2.2). 

2.1  PREPARATION OF A STORMWATER SITE PLAN 

The Expansion adds another component to the Stormwater Site Plan that PSE has already established for 
Wild Horse. Experience with stormwater management during the original construction of Wild Horse and 
subsequent construction of the solar facility provide a sound foundation to successfully plan, design, and 
manage construction stormwater at the Expansion. After construction and site stabilization, the Expansion 
facilities will be integrated into Operations and Maintenance SWPPP and SPCC for Wild Horse.  

2.2 CONSTRUCTION STORMWATER POLLUTION PREVENTION 

During the Expansion construction, the potential for surface water runoff, and associated discharges of 
turbid stormwater, is greatest during rain events in late spring and early autumn when most soils disturbed 
for construction of roads, tower foundations, and other infrastructure remain stockpiled. The potential is 
reduced during summer because it seldom rains more than a trace amount of precipitation.  

The overall risk of pollution stormwater from the construction site reaching water of the state are 
considered relatively low because BMPs will be implemented and maintained, construction activities will 
peak during the dry summer period, and construction will occur considerable distances from all streams, 
springs, seeps, wetlands, and riparian areas. 

Many of the measures to minimize impacts in Section 1.7 control soil erosion and limit sediment 
transport. Following are the 12 elements of a construction SWPPP and appropriate BMPs for the 
Expansion. Appendix A provides details on specific BMPs from the Stormwater Management Manual 
for Eastern Washington (WDOE 2004).  

1. Mark Clearing Limits 

Preserve Natural Vegetation Purpose (BMP C101) 

Clearing limits shown on the TESC and other construction plans (roadway, turbine pads, grading, and 
drainage) represent the maximum area of ground disturbance. They are designed to extend beyond the 
cut/fill lines for roads and turbine pads to accommodate trenching for the underground electrical system 
and the stockpiling of stripped topsoils. Clearing limits are also established around the batch plant, 
quarry/borrow site, and laydown area. All clearing limits will be marked in the field with stakes. 
Construction contractors will be directed to stay on the roadways and crane pads during construction, 
except when constructing the underground electrical system, in which case they shall be directed to stay 
within marked clearing limits. 

2. Establish Construction Access 

Access for constructing the Expansion is the existing Wild Horse entrance and road system. The entrance 
is paved, as is the first 2 miles up Beacon Ridge Road to PSE’s Renewable Energy Center. The next 2 
miles to the laydown area is gravel road. Thus, the construction entrance and construction access road are 
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already stabilized (BMPs 105 and 107, respectively). Because it is unlikely that construction vehicles will 
carry any mud or dirt from the Expansion to Vantage Highway, no extra BMPs or treatments are 
recommended. 

3. Control Flow Rates 

Flow will be dispersed and infiltrated during construction. Streams in the project area are intermittent and 
normally dry during the construction season. Temporary detention during construction is not required. 
Flow rates will be controlled before entering water courses through the combination of BMPs (e.g., check 
dams, TSDs, and level spreaders) described to protect culvert inlets and stabilize channels and outlets. 

Trapezoidal Silt Dike (TSD, BMP C208) 

During Wild Horse operation, TSDs have proven very effective as a BMP to supplement rock check dams 
and straw wattles in controlling flow during spring snowmelt and other periods of increased runoff. Thus 
the construction contractor should have several TSDs available onsite to deploy if their use is requested 
by the SWPPP Engineer or Environmental Monitor / CESCL. 

4. Install Sediment Controls 

Silt Fence (BMP C233) 

Much of the ground on the Expansion area is resistant to staking of any kind because basalt bedrock is at 
or near the surface. As a result, silt fence is an option only in limited areas of deeper soils. In such areas, 
silt fence may be warranted if other BMPs are unsuccessful in keeping construction stormwater away 
from natural drainages or the 150-meter buffer around springs. 

Straw Wattles (BMP C235) 

Straw wattles will be used as required for erosion and sediment control. Applications for straw wattles 
include use for control of localized erosion of graded areas. They can also be used as temporary check 
dams in ditches for low volume flows. The Certified Erosion and Sediment Control Lead (CESCL) will 
be responsible for determining the need for and implementation of straw wattles on the construction site.  

When multiple wattles are installed, they will be tightly staked end-to-end in shallow trenches 
perpendicular to anticipated water flow. Wooden stakes or steel rebar are used to drive through each end 
of the wattle and through the middle of the wattle. Stakes will be approximately 24 inches long, with 
approximately 2 to 3 inches of the stake protruding above the wattle. Wattles may also be made with coir 
or wood shavings (e.g., biobags). See the TESC Plan drawings and Appendix A for details. 

During Wild Horse construction, straw wattles were installed along the base of most turbine pads which 
typically have steep side slopes. However, stormwater seldom reached the wattles because it readily 
infiltrated the fractured-rock, talus-like material that composed the side slopes. No accumulated sediment 
was found behind these wattles, and it seems unlikely that they will be needed as a stormwater BMP 
around many of the Expansion turbine pads. 

5. Stabilize Soil 

Temporary and Permanent Seeding (BMP C120) 

Temporary seeding is not recommended for the Expansion because it proved ineffective during Wild 
Horse construction. Permanent seeding will be in accordance with the Post-construction Site Restoration 
Plan (WildLands, Inc. 2009). Stockpiled topsoil from stripping (BMP C125) shall be spread over 
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temporary disturbance areas prior to hydroseeding with seed mixes of native species recommended in the 
revegetation plan. A range drill will be used to seed selected areas of the Expansion with deep enough 
soil. 

Topsoiling (BMP C125) 

As discussed in Section 1.7, a topsoil management strategy was developed during Wild Horse 
construction. The purpose of the strategy is to use native seedbeds and root stocks to facilitate 
revegetation of temporarily disturbed areas. Thus, the stockpiled topsoil at the Expansion should not be 
covered with plastic or treated with chemicals that might reduce viability of the associated plant materials. 

Dust Control (BMP C140) 

Dust control during construction will mainly be provided by water trucks. The site will be sprinkled until 
the ground surface is wet, and repeated as necessary to minimize airborne dust particles. Water used for 
dust control is expected to evaporate without running off the site. Roads may also be treated with 
magnesium chloride, an effective dust suppressant that remains effective for several months. 

6. Protect Slopes 

Slopes will be primarily constructed of native material that consists of fractured basalt rock, which results 
in slopes highly resistant to erosion. Project slopes shall be constructed no steeper than 2:1 (horizontal : 
vertical). Mulching (BMP C121) and polyarylamide (BMP C126) are appropriate methods to protect 
Expansion slopes. Permanent Seeding (BMP C120) will be performed as soon as practical in the preferred 
autumn or spring reseeding seasons.  

Mulching (BMP C121) 

Slopes that are to remain unseeded should be mulched (BMP C121) with tackifier to prevent wind 
erosion. Tackifiers are normally applied with hydroseeding equipment. Tackifier applications seemed to 
reduce revegetation success in areas subsequently hydroseeded during Wild Horse construction. Thus, 
tackifiers are not recommended for areas where hydroseeding is the planned application technique for 
permanent seeding. 

PAM – Polyacrylamide (BMP C126) 

Applying PAM to bare soil in advance of a rain event significantly reduces erosion and controls sediment 
by increasing infiltration of stormwater and increasing flocculation of suspended particles. PAM is 
preferred instead of mulching for slopes that will be hydroseeded in autumn. Appendix A provides 
guidance on PAM application rates and techniques. Experience during Wild Horse construction indicates 
that a single application is usually adequate from June through September. However, reapplication or 
alternative BMPs are needed if substantial rills and gullies become evident. Dates of PAM applications 
will be indicated on stakes in the field and recorded as manual notes on the SWPPP/TESC.  

7. Protect Drain Inlets 

There are no street drains at Wild Horse or the Expansion, so road culvert inlets are the only features 
needing inlet protection to prevent the culvert from getting clogged with sediment. Rock check dams 
(BMP C207) will be installed and maintained in the ditches draining to culverts to provide this protection. 
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Check Dams (BMP C207) 

Check dams for this project will be constructed of rock. Ditches will be constructed along one or both 
sides of the construction access roadways as required for the roadway and upland slopes to drain. Check 
dams will be constructed in these ditches perpendicular to the flow of water, with spacing dependent on 
roadway profile grade. Check dams vary in dimension dependent on the width and depth of the ditches, 
some of which will be constructed in exposed bedrock. Side slopes of the check dams will be 2:1. Check 
dams will be left in place after construction. See Appendix A and the TESC Plan drawings for details. 
During Wild Horse construction, placing geotextile fabric on the upslope side of the rock check dams 
increased the trapping of suspended sediments and greatly facilitated maintenance removal of the 
accumulated sediments. 

8. Stabilize Channels and Culvert Outlets 

Outlet protection and ditch dispersion/level spreaders will be used to protect natural drainage channels 
and stabilize culvert outlets. Rock check dams will stabilize constructed ditches and prevent down-cutting 
by stormwater flows.  

Level Spreader (Ditch Dispersion) (BMP C206) 

A ditch dispersion method will fan out concentrated runoff to disperse gradually. This BMP was modified 
to make use of on-site materials (rock) and to account for the near surface basalt rock conditions. It will 
be used at both the termination point of road ditches and at the end of culverts, where project flows are to 
be dispersed. See Appendix A and the TESC Plan drawings for details. 

Outlet Protection (BMP C209) 

Riprap will be used to prevent scour at conveyance outlets and to minimize the potential for downstream 
erosion. Straw wattles, biobags, check dams, and ditch dispersion limit the amount and velocity of water 
flowing from the culvert outlets.  

9. Control Pollutants – Spill Prevention Control and Countermeasures (SPCC) Plan 

Chemical pollutants will be controlled during Expansion construction in accordance with the construction 
phase SPCC Plan. This plan, like the SWPPP, is included in EFSEC’s compilation of Environmental 
Approvals, Permits, and Plans that will be distributed to construction contractors. PSE has a separate 
Operations SPCC for Wild Horse that will apply to the Expansion after construction is completed. 

10. Control Dewatering 

Ground water is not anticipated to be encountered during construction; therefore, no construction 
dewatering is required. 

11. Maintain BMPs 

Stormwater BMPs will be maintained through collaboration and communication between the 
Environmental Monitor and the General Contractor for constructing the Expansion. The Environmental 
Monitor will inspect installed BMPs independently from the construction contractor. The contractor will 
be responsible for repairing or replacing in a timely manner those BMPs that are not functioning properly. 
Changes to the designed drainage will be made by the Stormwater Engineer for the Expansion. Weekly 
environmental reports to EFSEC, WDOE, PSE, the General Contractor, and others will summarize BMP 
inspections and status of maintenance activities. 



 

P:\p\PSEN00000134\0600INFO\TT\SWPPPs\Expansion Project SWPPP\WildHorseExpansionSWPPPNarrative-2009-0210.doc 

Wild Horse Expansion Wind Project  Page 17 February 2009 
Stormwater Pollution Prevention Plan  

Stormwater BMP Inspections 

BMPs will be inspected weekly during construction, as well as after substantial runoff events. After initial 
site stabilization (at substantial completion of construction), inspections will be monthly or within 24hrs 
after a substantial runoff event, whichever comes first. 

Most runoff events will be limited to the road system and only require inspection of BMPs related to the 
roads, ditches, and associated drainage features. Observations of stormwater overtopping check dams 
during a runoff event, or conspicuous accumulations of sediment behind check dams afterward, serves as 
the trigger for inspecting all road-related BMPs. 

In addition to the TESC drawings (Appendix D), BMPs are identified on the final design plans for 
roadways, turbine pads, grading, and drainage. The Environmental Monitor will maintain and update the 
SWPPP and TESC as appropriate when situations arise during Expansion construction, and will 
communicate these changes to General Contractor. The Stormwater Engineer for the Expansion will 
review all changes to the SWPPP and TESC, and will be responsible for any changes to site grading and 
drainage plans. The Environmental Monitor will keep an updated copy of the construction SWPPP on site 
throughout the duration of construction.  

Substantial runoff events, including rain-on-snow events or spring snowmelt conditions, may produce 
runoff from the entire site, in which case all BMPs must be inspected. Observations of runoff leaving the 
site serve as the trigger for inspection of all stormwater BMPs on site. Water quality sampling will be 
required for substantial runoff events where runoff is observed leaving the site. 

The post-storm response plan developed for Wild Horse construction (Appendix B) is implemented after 
a substantial runoff event if inspections indicate that stormwater BMPs need maintenance, repair, or 
augmentation. The primary purpose of the response plan is to ensure that installed BMPs will be 
maintained within 10 days of the respective runoff-producing event. 

Water Quality Monitoring 

Surface water quality at the Expansion will be monitored weekly by the Environmental Monitor. Samples 
will also be collected from stormwater runoff events. Turbidity and pH will be measured and recorded 
consistent with guidance in How to do Stormwater Monitoring: A Guide for Construction Sites (WDOE 
2007 revision). 

Like Wild Horse, the Expansion area seldom allows traditional water sampling at receiving waters above 
(upstream) and below the construction site. The Expansion roads and turbine strings are on ridges that 
divide adjacent drainages or watersheds. Thus, the Water Quality Monitoring Plan in Appendix C 
focuses on sampling discharges, either natural or from construction, which might reach natural channels 
in nearby drainages or sensitive areas like the springs. Also included in the plan are two sampling 
locations (WQ1 and WQ2 on Figure 6) monitored in the transition of Wild Horse from the Construction 
SWPPP to the Operations SWPPP. 

During Wild Horse construction there was no flow at sampling locations from June through October, 
except for a major thunderstorm in mid-September. Thus, it is unlikely that there will be water to sample 
during much of the Expansion construction. 
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12. Manage the Project 

As part of the Environmental Management Plan during construction of the Expansion, David Evans and 
Associates, Inc. (DEA) will be the Environmental Monitor responsible for managing compliance on 
behalf of PSE and EFSEC. DEA will provide an environmental compliance manager with experience 
form the original Wild Horse construction. DEA will also provide a CESCL to make weekly stormwater 
BMP inspections and be on site during construction. In addition to EFSEC, DEA staff will coordinate 
environmental monitoring of the Expansion with PSE’s environmental manager for Wild Horse. Key 
contact information is as follows: 

 
Role: 

Environmental Monitor 
Compliance Manager 

Environmental Monitor 
On-site Inspector, CESCL 

Wild Horse 
Environmental Manager 

Name: Ron Bockelman To Be Determined Jennifer Diaz 
Company: DEA DEA  PSE 
Office Phone: 425-519-6531  509-964-7813 
Mobile Phone: 425-501-9569  509-899-1107 
Email: rjb@deainc.com   jennifer.deaz@pse.com  
 
All BMPs will continue to be inspected, maintained, and repaired as needed to ensure continued 
performance of their intended function. Whenever inspection and/or monitoring reveals that the BMPs 
identified in this Construction SWPPP are inadequate, the SWPPP drawings will be modified as 
appropriate in a timely manner. The SWPPP remains a working document and BMPs are expected to be 
modified by qualified individuals to reflect current conditions on the ground. A copy of this SWPPP shall 
be retained on site. 

TESC BMPs, such as wattles and silt fences, will be evaluated for potential removal within 30 days after 
permanent vegetation produces final site stabilization or after the temporary BMPs are no longer needed. 
These could remain if removal would cause additional disturbance, but all steel rebar used to stake wattles 
or biobags will be removed for safety reasons. Trapped sediment will be removed or stabilized on site. 
Permanent BMPs such as ditch dispersion and outlet protection will not be removed. 

2.3 SOURCE CONTROL OF POLLUTION 

Operational BMPs will be adopted, as part of the Operational SWPPP, no later than at final stabilization 
of the construction site. The Operational SWPPP includes good housekeeping, preventive and corrective 
maintenance procedures, steps for spill prevention and emergency cleanup, employee training programs, 
and inspection and recordkeeping practices, as necessary, to prevent stormwater and groundwater 
pollution. Examples of good operational housekeeping practices, which will be employed by the project, 
include the following: 

• Prompt cleanup and removal of spillage 
• Regular pickup and disposal of garbage 
• Sweeping of Vantage Highway near the project entrance, on an as-needed basis 
• HAZMAT data sheet cataloging and recording 
• Proper storage of containers 

No project facility is located closer than approximately 200 feet from a riparian area, the maximum 
setback that would be required by WDOE guidelines. The County does not require a setback. 
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2.4  PRESERVATION OF NATURAL DRAINAGE SYSTEMS 

Dispersed sheet flow will be maintained to match natural conditions. 

2.5  RUNOFF TREATMENT 

The roadways are maintenance roadways, have a gravel surface, and will be lightly used after substantial 
completion. There are no pollutant-generating impervious surfaces, and runoff treatment is not required. 
However, all flow from the roadways will meet the requirements for dispersal. Arizona crossings, a 
specialized form of water bar (BMP 203), proved to be an effective road treatment for runoff after 
turbines had been erected at Wild Horse. 

Arizona Crossings – Water Bars (BMP C203) 

Water bars, drainage swales, and Arizona crossings will be installed on maintenance roads after 
construction of turbines is complete. Maintenance roads will have a surface material gravel depth of up to 
12 inches. The water bars or drainage swales are small gulleys constructed diagonally across the roadway 
to divert stormwater runoff to the existing roadside ditch and rock check dams. The Arizona crossings 
functions much like culverts by allowing stormwater to pass across the roadway while keeping roads 
passable for maintenance vehicle traffic, but will have an added filtration function like a French drain. See 
the TESC drawings for details. 

2.6  FLOW CONTROL 

Flow control is not required for all discharges to surface waters in eastern Washington because flow 
control is not always needed to protect stream morphology. This project is exempt from flow control in 
accordance with Exemption #1, which states “any project able to disperse, without discharge to surface 
waters, the total 25-year runoff volume for the proposed development condition on property that is under 
functional control of the project proponent.” All project flows are dispersed without discharge to surface 
water.  

2.7  OPERATION AND MAINTENANCE 

The storm drainage improvements installed by this project will be owned and maintained by PSE, and 
integrated into the Operations SWPPP and Operations SPCC for Wild Horse. 

2.8 LOCAL REQUIREMENTS 

Kittitas County Code Title 17A. 
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APPENDIX A  
STANDARDS AND SPECIFICATIONS FOR BMPS 

Excerpts for the following BMPS from the Stormwater Management Manual for Eastern Washington 
(WDOE 2004, Publication No. 01-10-076). 

BMP C101:  Preserving Natural Vegetation Purpose 

BMP C120:  Temporary and Permanent Seeding 

BMP C121:  Mulching 

BMP C122:  Nets and Blankets 

BMP C125: Topsoiling 

BMP C126:  Polyacrylamide (PAM) for Soil Erosion Protection 

BMP C140:  Dust Control 

BMP C203:  Water Bars 

BMP C206:  Level Spreader 

BMP C207:  Check Dams 

BMP C208:  Trapezoidal Silt Dike (TSD) 

BMP C209:  Outlet Protection 

BMP C233:  Silt Fence 

BMP C235:  Straw Wattles 
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7.3.1 Source Control BMPs

BMP C101:
Preserving
Natural
Vegetation
Purpose

Purpose: The purpose of preserving natural vegetation is to reduce erosion 
wherever practicable.  Limiting site disturbance is the single most effective 
method for reducing erosion.  For example, conifers can hold up to about 50 
percent of all rain that falls during a storm.  Up to 20-30 percent of this rain may
never reach the ground but is taken up by the tree or evaporates.  Another benefit 
is that the rain held in the tree can be released slowly to the ground after the 
storm.

Conditions of Use: 

Natural vegetation should be preserved on steep slopes, near perennial and 
intermittent watercourses or swales, and on building sites in wooded areas. 

As required by jurisdiction. 

Design and Installation Specifications: Natural vegetation can be preserved in 
natural clumps or as individual trees, shrubs and vines. 

The preservation of individual plants is more difficult because heavy equipment
is generally used to remove unwanted vegetation.  The points to remember when 
attempting to save individual plants are: 

Is the plant worth saving?  Consider the location, species, size, age, vigor, 
and the work involved.  Local governments may also have ordinances to save 
natural vegetation and trees.

Fence or clearly mark areas around trees that are to be saved.  It is preferable 
to keep ground disturbance away from the trees at least as far out as the
dripline.

Plants need protection from three kinds of injuries:

Construction Equipment - This injury can be above or below the ground 
level.  Damage results from scarring, cutting of roots, and compaction of the 
soil.  Placing a fenced buffer zone around plants to be saved prior to 
construction can prevent construction equipment injuries. 

Grade Changes - Changing the natural ground level will alter grades, which 
affects the plant’s ability to obtain the necessary air, water, and minerals.
Minor fills usually do not cause problems although sensitivity between 
species does vary and should be checked.  Trees can tolerate fill of 6 inches
or less.  For shrubs and other plants, the fill should be less. 

When there are major changes in grade, it may become necessary to supply
air to the roots of plants.  This can be done by placing a layer of gravel and a 
tile system over the roots before the fill is made.  A tile system protects a tree 
from a raised grade.  The tile system should be laid out on the original grade 
leading from a dry well around the tree trunk.  The system should then be 
covered with small stones to allow air to circulate over the root area.

Lowering the natural ground level can seriously damage trees and shrubs. 
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The highest percentage of the plant roots are in the upper 12 inches of the 
soil and cuts of only 2-3 inches can cause serious injury.  To protect the roots 
it may be necessary to terrace the immediate area around the plants to be 
saved.  If roots are exposed, construction of retaining walls may be needed to 
keep the soil in place.  Plants can also be preserved by leaving them on an 
undisturbed, gently sloping mound.  To increase the chances for survival, it 
is best to limit grade changes and other soil disturbances to areas outside the 
dripline of the plant.

Excavations - Protect trees and other plants when excavating for drainfields
and power, water, and sewer lines.  Where possible, the trenches should be 
routed around trees and large shrubs.  When this is not possible, it is best to 
tunnel under them.  This can be done with hand tools or with power augers.
If it is not possible to route the trench around plants to be saved, then the 
following should be observed: 

o Cut as few roots as possible.  When you have to cut, cut clean.  Paint cut 
root ends with a wood dressing like asphalt base paint.

o Backfill the trench as soon as possible.

o Tunnel beneath root systems as close to the center of the main trunk to 
preserve most of the important feeder roots. 

Some problems that can be encountered are: 

In general, most trees native to Eastern Washington do not readily adjust to 
major changes in environment and special care should be taken to protect 
these trees. 

The danger of windthrow increases where dense stands of coniferous trees 
have been thinned. 

Cottonwoods, maples, and willows have water-seeking roots.  These can 
cause trouble in sewer lines and infiltration fields.  On the other hand, they 
thrive in high moisture conditions that other trees would not. 

Thinning operations in pure or mixed stands of Grand fir, Pacific silver fir, 
Noble fir, Sitka spruce, Western red cedar, Western hemlock, Pacific 
dogwood, and Red alder can cause serious disease problems.  Disease can 
become established through damaged limbs, trunks, roots, and freshly cut 
stumps.  Diseased and weakened trees are also susceptible to insect attack.

Maintenance Standards: 

Inspect flagged and/or fenced areas regularly to make sure flagging or 
fencing has not been removed or damaged.  If the flagging or fencing has 
been damaged or visibility reduced, it shall be repaired or replaced
immediately and visibility restored. 

If tree roots have been exposed or injured, “prune” cleanly with an 
appropriate pruning saw or loppers directly above the damaged roots and 
recover with native soils.
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BMP C120: 
Temporary and 
Permanent
Seeding

Purpose: Seeding is intended to reduce erosion by stabilizing exposed soils.  A 
well-established vegetative cover is one of the most effective methods of 
reducing erosion.

Conditions of Use: 

Seeding may be used throughout the project on disturbed areas that have 
reached final grade of that will remain unworked for more than 30 days. 

Channels that will be vegetated should be installed before major earthwork 
and hydroseeded with a Bonded Fiber Matrix.  The vegetation should be well 
established (i.e., 75 percent cover) before water is allowed to flow in the 
ditch.  With channels that will have high flows, erosion control blankets
should be installed over the hydroseed.  If vegetation cannot be established 
from seed before water is allowed in the ditch, sod should be installed in the 
bottom of the ditch over hydromulch and blankets. 

Retention/detention ponds should be seeded as required. 

Mulch is required at all times because it protects seeds from heat, moisture
loss, and transport due to runoff. 

All disturbed areas should be reviewed prior to the beginning of the optimum
seeding windows.  Seeding shall be completed during the earliest optimal
seeding window following disturbance. Otherwise, vegetation will not 
become established well enough to provide more than average soil 
protection.

At final site stabilization, all disturbed areas not otherwise vegetated or 
stabilized shall be seeded and mulched.  Final stabilization means the 
completion of all soil disturbing activities at the site and the establishment of
a permanent vegetative cover, or equivalent permanent stabilization
measures (such as pavement, riprap, gabions or geotextiles) which will 
prevent erosion. 

Design and Installation Specifications: 

Seeding should be done during those seasons most conducive to growth and 
will vary with the climate conditions of the region.  Local experience should
be used to determine the appropriate seeding periods. 

The optimum permanent seeding window for Eastern Washington is October 
1 through November 15; and the acceptable permanent seeding window is 
September 1 through April 30th.  Seeding permanent species is not 
recommended from May 1 through August 31, unless irrigation is conducted.

To prevent seed from being washed away, confirm that all required surface 
water control measures have been installed. 

The seedbed should be firm and rough.  All soil should be roughened no 
matter what the slope.  If compaction is required for engineering purposes, 
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slopes must be track walked before seeding.  Backblading or smoothing of 
slopes greater than 4:1 is not allowed if they are to be seeded.

New and more effective restoration-based landscape practices rely on deeper 
incorporation than that provided by a simple single-pass rototilling treatment.
Wherever practical the subgrade should be initially ripped to improve long-
term permeability, infiltration, and water inflow qualities.  At a minimum,
permanent areas shall use soil amendments to achieve organic matter and 
permeability performance defined in engineered soil/landscape systems.  For 
systems that are deeper than 8 inches, the rototilling process should be done 
in multiple lifts, or the prepared soil system shall be prepared properly and
then placed to achieve the specified depth.

Because it is hard to generalize soil and climate conditions in eastern 
Washington, the project proponent is directed to check with the local 
Conservation District for appropriate seed and fertilizer types and application 
rates for their site. 

Organic matter is the most appropriate form of “fertilizer” because it 
provides nutrients (including nitrogen, phosphorus, and potassium) in the 
least water-soluble form.  A natural system typically releases 20 to 10 
percent of its nutrients annually.  Chemical fertilizers have since been 
formulated to simulate what organic matter does naturally. 

It is recommended that areas being seeded for final landscaping conduct soil 
tests to determine the exact type and quantity of fertilizer needed.  This will 
prevent the over-application of fertilizer.  Fertilizer should not be added to 
the hydromulch machine and agitated more than 20 minutes before it is to be 
used.  If agitated too much, the slow release coating is destroyed. 

There are numerous products available on the market which take the place of 
chemical fertilizers.  A good, long-acting, slow release organic fertilizer is 
Biosol mix 7-2-3.  It can be applied dry or with a hydroseeder.  It should not 
be applied over snow.  . 

Hydroseed applications shall include a minimum of 1,500 lbs. per acre of 
mulch with 3 percent tackifier.  Mulch may be made up of 100 percent fibers 
made of wood, recycled cellulose, compost or blends of these.  Tackifier 
shall be plant-based (such as guar or alpha plantago) or chemical-based (such 
as polyacrylamide or polymers).  Any mulch or tackifier product used shall 
be installed per manufacturer’s instructions.  Generally, mulches come in 40 
to 50 lb. bags.  Seed and fertilizer are added at time of application. 

Mulch is always required for seeding.  Mulch can be applied on top of the 
seed or simultaneously by hydroseeding.

On steep slopes, Bonded Fiber Matrix (BFM) or Mechanically Bonded Fiber 
Matrix (MBFM) products should be used.  BFM/MBFM products are applied 
at a minimum rate of 3,000 lbs. per acre of mulch with approximately 10 
percent tackifier.  Application is made so that a minimum of 95 percent soil 
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coverage is achieved.  Numerous products are available commercially and
should be installed per manufacturer’s instructions.  Most products required 
24 to 36 hours to cure before a rainfall and cannot be installed on wet or 
saturated soils.  Generally, these products come in 40 to 50 lb. bags and 
include all necessary ingredients except for seed and fertilizer. 

BFMs and MBFMs have some advantages over blankets: 

o No surface preparation required;

o Can be installed via helicopter in remote areas; 

o On slopes steeper than 2:5:1, blanket installers may need to be roped and 
harnessed for safety; 

o They are at least $1,000 per acre cheaper installed. 

When installing seed via hydroseeding operations, only about 1/3 of the seed 
actually ends up in contact with the soil surface.  This reduces the ability to 
establish a good stand of grass quickly.  One way to overcome this is to 
increase seed quantities by up to 50 percent. 

Vegetation establishment can also be enhanced by dividing the hydromulch
operation into two phases: 

o Phase 1 – Install all seed and fertilizer with 25 to 30 percent mulch and 
tackifier onto the soil in the first lift;

o Phase 2 – Install the remaining mulch and tackifier over the first lift.

An alternative is to install the mulch, seed, fertilizer, and tackifier in one lift.
Then, spread or blow straw over the top of the hydromulch at a rate of about 
800 to 1000 lbs. per acre.  Hold straw in place with a standard tackifier.
Both of these approaches will increase cost moderately but will greatly
improve and enhance vegetative establishment.  The increased cost may be 
offset by the reduced need for: 

o Irrigation

o Reapplication of mulch

o Repair of failed slope surfaces 

This technique works with standard hydromulch (1,500 lbs. per acre 
minimum) and BFM/MBFMs (3,000 lbs. per acre minimum).

In most cases, the shear strength of blankets is not a factor when used on 
slopes, only when used in channels.  BFMs and MBFMs are good 
alternatives to blankets in most situations where vegetation establishment is 
the goal. 

o Areas to be permanently landscaped shall provide a healthy topsoil or 
amend the existing soil to reduce the need for fertilizers, improve overall 
topsoil quality, provide for better plant health and vitality, improve 
hydrologic characteristics, and reduce the need for irrigation.
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Areas that already have good topsoil, such as undisturbed areas, do not 
require soil amendments.

Areas that will be seeded only and not landscaped may need compost or 
meal-based mulch included in the hydroseed in order to establish vegetation.
Native topsoil should be re-installed on the disturbed soil surface before 
application.

Seed that is installed as a temporary measure may be installed by hand if it 
will be covered by straw, mulch, or topsoil.  Seed that is installed as a 
permanent measure may be installed by hand on small areas (usually less 
than one acre) that will be covered with mulch, topsoil, or erosion blankets.
The seed mixes listed below include recommended mixes for both temporary
and permanent seeding.  Alternative seed mixes approved by the local 
authority may be used. 

Local suppliers or the local conservation district should be consulted for their 
recommendations because the appropriate mix and application rate depend
on a variety of factors, including location, exposure, soil type, slope, and 
expected foot traffic.

Table 7.3.1 shows seeding rates for the temporary stabilization of 
disturbed areas until permanent vegetation or other long-term erosion 
control measures can be established.  These annual plants will generally 
not survive more than one growing season.

Table 7.3.1 

Temporary Seeding 

Common Name Seeding rate (lbs/ac) 

A B C D

winter or spring wheat (I) 80

spring barley (I) 80

Regreen(I)* or triticale (I) 50

annual ryegrass (I) 15

*sterile wheat x wheatgrass hybrid

(N) = native plant species 

(I) = introduced, non-native plant species
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BMP C121:
Mulching

Purpose: The purpose of mulching soils is to provide immediate temporary
protection from erosion.  Mulch also enhances plant establishment by conserving 
moisture, holding fertilizer, seed, and topsoil in place, and moderating soil 
temperatures.  There is an enormous variety of mulches that can be used.  Only 
the most common types are discussed in this section.

Conditions of Use: As a temporary cover measure, mulch should be used: 

On disturbed areas that require cover measures for less than 30 days. 

As a cover for seed during the wet season and during the hot summer 
months.

During the wet season on slopes steeper than 3H:1V with more than 10 feet 
of vertical relief. 

Mulch may be applied at any time of the year and must be refreshed 
periodically.

Design and Installation Specifications:

For mulch materials, application rates, and specifications see Table 4.7.

Note: Thicknesses may be increased for disturbed areas in or near sensitive 
areas or other areas highly susceptible to erosion. 

Mulch seed within the ordinary high-water mark of surface waters should be 
selected to minimize potential flotation of organic matter.  Composted
organic materials have higher specific gravities (densities) than straw, wood, 
or chipped material.

Maintenance Standards:

The thickness of the cover must be maintained.

Any areas that experience erosion shall be remulched and/or protected with a 
net or blanket.  If the erosion problem is drainage related, then the problem
shall be fixed and the eroded area remulched.

Chapter 7 - Construction Stormwater Pollution Prevention September 20047-56





BMP C122:  Nets 
and Blankets

Purpose: Erosion control nets and blankets are intended to prevent erosion and 
hold seed and mulch in place on steep slopes and in channels so that vegetation
can become well established.  In addition, some nets and blankets can be used to 
permanently reinforce turf to protect drainage ways during high flows.  Nets 
(commonly called matting) are strands of material woven into an open, but high-
tensile strength net (for example, coconut fiber matting).  Blankets are strands of 
material that are not tightly woven, but instead form a layer of interlocking 
fibers, typically held together by a biodegradable or photodegradable netting (for 
example, excelsior or straw blankets). They generally have lower tensile strength 
than nets, but cover the ground more completely.  Coir (coconut fiber) fabric 
comes as both nets and blankets.

Conditions of Use: Erosion control nets and blankets should be used: 

To aid permanent vegetated stabilization of slopes 2H:1V or greater and with
more than 10 feet of vertical relief. 

For drainage ditches and swales (highly recommended).  The application of 
appropriate netting or blanket to drainage ditches and swales can protect bare 
soil from channelized runoff while vegetation is established.  Nets and 
blankets also can capture a great deal of sediment due to their open, porous 
structure.  Synthetic nets and blankets can be used to permanently stabilize 
channels and may provide a cost-effective, environmentally preferable 
alternative to riprap. 100 percent synthetic blankets manufactured for use in 
ditches may be easily reused as temporary ditch liners. 

Disadvantages of blankets include: 

Surface preparation required;

On slopes steeper than 2.5:1, blanket installers may need to be roped and 
harnessed for safety; 

They cost at least $4,000-6,000 per acre installed. 

Advantages of blankets include: 

Can be installed without mobilizing special equipment;

Can be installed by anyone with minimal training; 

Can be installed in stages or phases as the project progresses; 

Seed and fertilizer can be hand-placed by the installers as they progress down
the slope;

Can be installed in any weather; 

There are numerous types of blankets that can be designed with various 
parameters in mind.  Those parameters include: fiber blend, mesh strength, 
longevity, biodegradability, cost, and availability. 
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Design and Installation Specifications: 

See Figure 7.3.4 and Figure 7.3.5 for typical orientation and installation of 
blankets used in channels and as slope protection. Note: these are typical 
only; all blankets must be installed per manufacturer’s installation 
instructions.

Installation is critical to the effectiveness of these products.  If good ground 
contact is not achieved, runoff can concentrate under the product, resulting in 
significant erosion.

Installation of Blankets on Slopes: 

1. Complete final grade and track walk up and down the slope. 

2. Install hydromulch with seed and fertilizer. 

3. Dig a small trench, approximately 12 inches wide by 6 inches deep along 
the top of the slope. 

4. Install the leading edge of the blanket into the small trench and staple 
approximately every 18 inches.  NOTE: Staples are metal, ”U”-shaped, 
and a minimum of 6 inches long.  Longer staples are used in sandy soils.
Biodegradable stakes are also available. 

5. Roll the blanket slowly down the slope as installer walks backwards.  
NOTE: The blanket rests against the installer’s legs.  Staples are installed 
as the blanket is unrolled.  It is critical that the proper staple pattern is 
used for the blanket being installed. The blanket is not to be allowed to 
roll down the slope on its own as this stretches the blanket making it 
impossible to maintain soil contact.  In addition, no one is allowed to 
walk on the blanket after it is in place. 

6. If the blanket is not long enough to cover the entire slope length, the 
trailing edge of the upper blanket should overlap the leading edge of the 
lower blanket and be stapled.  On steeper slopes, this overlap should be 
installed in a small trench, stapled, and covered with soil. 

With the variety of products available, it is impossible to cover all the details 
of appropriate use and installation.  Therefore, it is critical that the design 
engineer consults the manufacturer’s information and that a site visit takes 
place in order to insure that the product specified is appropriate. Information 
is also available at the following web sites: 

WSDOT:  http://www.wsdot.wa.gov/environment/wqec/erosion.htm

Texas Transportation Institute: 
http://www.dot.state.tx.us/insdtdot/orgchart/cmd/erosion/contents.htm

Jute matting must be used in conjunction with mulch (BMP C121).  
Excelsior, woven straw blankets and coir (coconut fiber) blankets may be 
installed without mulch.  There are many other types of erosion control nets 
and blankets on the market that may be appropriate in certain circumstances.  

http://www.wsdot.wa.gov/environment/wqec/erosion.htm
http://www.dot.state.tx.us/insdtdot/orgchart/cmd/erosion/contents.htm


In general, most nets (e.g., jute matting) require mulch in order to prevent 
erosion because they have a fairly open structure.  Blankets typically do not 
require mulch because they usually provide complete protection of the 
surface.

Extremely steep, unstable, wet, or rocky slopes are often appropriate 
candidates for use of synthetic blankets, as are riverbanks, beaches and other
high-energy environments.  If synthetic blankets are used, the soil should be 
hydromulched first. 

100 percent biodegradable blankets are available for use in sensitive areas.
These organic blankets are usually held together with a paper or fiber mesh
and stitching which may last up to a year. 

Most netting used with blankets is photodegradable, meaning they break 
down under sunlight (not UV stabilized).  However, this process can take 
months or years even under bright sun.  Once vegetation is established, 
sunlight does not reach the mesh.  It is not uncommon to find non-degraded 
netting still in place several years after installation.  This can be a problem if 
maintenance requires the use of mowers or ditch cleaning equipment.  In 
addition, birds and small animals can become trapped in the netting. 

Maintenance Standards: 

Good contact with the ground must be maintained, and erosion must not 
occur beneath the net or blanket.

Any areas of the net or blanket that are damaged or not in close contact with 
the ground shall be repaired and stapled.

If erosion occurs due to poorly controlled drainage, the problem shall be 
fixed and the eroded area protected.
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Figure 7.3.4 - Channel

Figure 7.3.5 - Slope Installation

Min. 2“
Overlap

Slope surface shall be smooth before
placement for proper soil contact.

Stapling pattern as per
manufacturer’s recommendations.

Do not stretch blankets/mattings tight -
allow the rolls to mold to any irregularities.

For slopes less than 3H:1V, rolls
may be placed in horizontal strips.

If there is a berm at the
top of slope, anchor
upslope of the berm.

Anchor in 6"x6" min. Trench
and staple at 12" intervals.

Min. 6" overlap.

Staple overlaps
max. 5" spacing.

Bring material down to a level area, turn
the end under 4" and staple at 12" intervals.

Lime, fertilize, and seed before installation.
Planting of shrubs, trees, etc. Should occur
after installation.
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BMP C125:  
Topsoiling 

Purpose: To provide a suitable growth medium for final site stabilization with 
vegetation.  While not a permanent cover practice in itself, topsoiling is an 
integral component of providing permanent cover in those areas where there is 
an unsuitable soil surface for plant growth.  Native soils and disturbed soils that 
have been organically amended not only retain much more stormwater, but they 
also serve as effective biofilters for urban pollutants and, by supporting more 
vigorous plant growth, reduce the water, fertilizer and pesticides needed to 
support installed landscapes.  Topsoil does not include any subsoils but only the 
material from the top several inches including organic debris. 

 Conditions of Use: 

• Native soils should be left undisturbed to the maximum extent practicable.  
Native soils disturbed during clearing and grading should be restored, to the 
maximum extent practicable, to a condition where moisture-holding capacity 
is equal to or better than the original site conditions.  This criterion can be 
met by using on-site native topsoil, incorporating amendments into on-site 
soil, or importing blended topsoil. 

• Topsoiling is a required procedure when establishing vegetation on shallow 
soils, and soils of critically low pH (high acid) levels. 

• Stripping of existing, properly functioning soil system and vegetation for the 
purpose of topsoiling during construction is not acceptable.  If an existing 
soil system is functioning properly it shall be preserved in its undisturbed and 
uncompacted condition. 

• Depending on where the topsoil comes from, or what vegetation was on site 
before disturbance, invasive plant seeds may be included and could cause 
problems for establishing native plants, landscaped areas, or grasses. 

• Topsoil from the site will contain mycorrhizal bacteria that are necessary for 
healthy root growth and nutrient transfer.  These native mycorrhiza are 
acclimated to the site and will provide optimum conditions for establishing 
grasses.  Commercially available mycorrhiza products should be used when 
topsoil is brought in from off-site. 

 Design and Installation Specifications: If topsoiling is to be done, the 
following items should be considered:   

• Maximize the depth of the topsoil wherever possible to provide the 
maximum possible infiltration capacity and beneficial growth medium.  
Topsoil depth shall be at least 8 inches with a minimum organic content of 
10 percent dry weight and pH between 6.0 and 8.0 or matching the pH of the 
undisturbed soil.  This can be accomplished either by returning native topsoil 
to the site and/or incorporating organic amendments.  Organic amendments 
should be incorporated to a minimum 8-inch depth except where tree roots or 
other natural features limit the depth of incorporation.  Subsoils below the 
12-inch depth should be scarified at least 2 inches to avoid stratified layers, 
where feasible.  The decision to either layer topsoil over a subgrade or 
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incorporate topsoil into the underlying layer may vary depending on the 
planting specified.  

• If blended topsoil is imported, then fines should be limited to 25 percent 
passing through a 200 sieve. 

• The final composition and construction of the soil system will result in a 
natural selection or favoring of certain plant species over time.  For example, 
recent practices have shown that incorporation of topsoil may favor grasses, 
while layering with mildly acidic, high-carbon amendments may favor more 
woody vegetation. 

• Locate the topsoil stockpile so that it meets specifications and does not 
interfere with work on the site.  It may be possible to locate more than one 
pile in proximity to areas where topsoil will be used.  

• Allow sufficient time in scheduling for topsoil to be spread prior to seeding, 
sodding, or planting.   

• Care must be taken not to apply to subsoil if the two soils have contrasting 
textures.  Sandy topsoil over clayey subsoil is a particularly poor 
combination, as water creeps along the junction between the soil layers and 
causes the topsoil to slough.   

• If topsoil and subsoil are not properly bonded, water will not infiltrate the 
soil profile evenly and it will be difficult to establish vegetation.  The best 
method to prevent a lack of bonding is to actually work the topsoil into the 
layer below for a depth of at least 6 inches. 

• Ripping or re-structuring the subgrade may also provide additional benefits 
regarding the overall infiltration and interflow dynamics of the soil system. 

• Field exploration of the site shall be made to determine if there is surface soil 
of sufficient quantity and quality to justify stripping.  Topsoil shall be friable 
and loamy (loam, sandy loam, silt loam, sandy clay loam, clay loam). Areas 
of natural ground water recharge should be avoided.   

• Stripping shall be confined to the immediate construction area.  A 4- to 6- 
inch stripping depth is common, but depth may vary depending on the 
particular soil. All surface runoff control structures shall be in place prior to 
stripping. 

One way of stockpiling topsoil is as follows: 

• Side slopes of the stockpile shall not exceed 2:1.   

• An interceptor dike with gravel outlet and silt fence should surround all 
topsoil stockpiles between October 1 and April 30.  Between May 1 and 
September 30, an interceptor dike with gravel outlet and silt fence shall be 
installed if the stockpile will remain in place for a longer period of time than 
active construction grading. 
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• Erosion control seeding or covering with clear plastic or other mulching 
materials of stockpiles should be completed within 7 days (October 1 
through April 30) or 30 days (May 1 through September 30) of the formation 
of the stockpile.  Native topsoil stockpiles shall not be covered with plastic. 

• Topsoil shall not be placed while in a frozen or muddy condition, when the 
subgrade is excessively wet, or when conditions exist that may otherwise be 
detrimental to proper grading or proposed sodding or seeding.   

• Previously established grades on the areas to be topsoiled shall be maintained 
according to the approved plan.  

• When native topsoil is to be stockpiled and reused the following should 
apply to ensure that the mycorrhizal bacterial, earthworms, and other 
beneficial organisms will not be destroyed: 

1. Topsoil is to be re-installed within 4 to 6 weeks; 

2. Topsoil is not to become saturated with water; 

3. Plastic cover is not allowed. 

 Maintenance Standards:  
• Inspect stockpiles regularly, especially after large storm events.  Stabilize 

any areas that have eroded.  
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BMP C126:
Polyacrylamide
for Soil Erosion
Protection

Purpose: Polyacrylamide (PAM) is used on construction sites to prevent soil 
erosion.

Applying PAM to bare soil in advance of a rain event significantly reduces 
erosion and controls sediment in two ways.  First, PAM increases the soil’s
available pore volume, thus increasing infiltration through flocculation and 
reducing the quantity of stormwater runoff.  Second, it increases flocculation of 
suspended particles and aids in their deposition, thus reducing stormwater runoff 
turbidity and improving water quality. 

Conditions of Use Conditions of Use: PAM shall not be directly applied to water or allowed to 
enter a water body.  In areas that drain to a sediment pond, PAM can be applied 
to bare soil under the following conditions:

During rough grading operations. 

Staging areas. 

Balanced cut and fill earthwork.

Haul roads prior to placement of crushed rock surfacing. 

Compacted soil roadbase.

Stockpiles.

After final grade and before paving or final seeding and planting. 

Pit sites. 

Sites having a winter shut down.  In the case of winter shut down, or where soil 
will remain unworked for several months, PAM should be used together with 
mulch.

Design and Installation Specifications: PAM may be applied in dissolved form
with water, or it may be applied in dry, granular or powdered form.  The 
preferred application method is the dissolved form. 

PAM is to be applied at a maximum rate of ½ pound PAM per 1000 gallons 
water per 1 acre of bare soil.  Table 7.3.8 and Figure 7.3.6 can be used to 
determine the PAM and water application rate for a disturbed soil area.  Higher
concentrations of PAM do not provide any additional effectiveness.
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Table 7.3.8 
PAM and Water Application Rates 

Disturbed Area (ac) PAM (lbs) Water (gal)

0.50 0.25 500
1.00 0.50 1,000
1.50 0.75 1,500
2.00 1.00 2,000
2.50 1.25 2,500
3.00 1.50 3,000
3.50 1.75 3,500
4.00 2.00 4,000
4.50 2.25 4,500
5.00 2.50 5,000
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Figure 7.3.6 - PAM and Water Application
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The Preferred Method:

Pre-measure the area where PAM is to be applied and calculate the amount
of product and water necessary to provide coverage at the specified 
application rate (1/2 pound PAM/1000 gallons/acre). 

PAM has infinite solubility in water, but dissolves very slowly.  Dissolve 
pre-measured dry granular PAM with a known quantity of clean water in a 
bucket several hours or overnight.  Mechanical mixing will help dissolve the
PAM.  Always add PAM to water - not water to PAM.

Pre-fill the water truck about 1/8 full with water.  The water does not have to 
be potable, but it must have relatively low turbidity – in the range of 20 NTU 
or less. 

Add PAM /Water mixture to the truck 

Completely fill the water truck to specified volume.

Spray PAM/Water mixture onto dry soil until the soil surface is uniformly
and completely wetted. 

An Alternate Method:

PAM may also be applied as a powder at the rate of 5 lbs. per acre.  This must be 
applied on a day that is dry.  For areas less than 5-10 acres, a hand-held “organ 
grinder” fertilizer spreader set to the smallest setting will work.  Tractor-
mounted spreaders will work for larger areas. 

The following shall be used for application of PAM: 

PAM shall be used in conjunction with other BMPs and not in place of other 
BMPs.

Do not use PAM on a slope that flows directly into a stream or wetland.  The 
stormwater runoff shall pass through a sediment control BMP prior to 
discharging to surface waters.

Do not add PAM to water discharging from site. 

When the total drainage area is greater than or equal to 5 acres, PAM treated 
areas shall drain to a sediment pond. 

Areas less than 5 acres shall drain to sediment control BMPs, such as a 
minimum of 3 check dams per acre.  The total number of check dams used
shall be maximized to achieve the greatest amount of settlement of sediment 
prior to discharging from the site.  Each check dam shall be spaced evenly in 
the drainage channel through which stormwater flows are discharged off-site. 

On all sites, the use of silt fence shall be maximized to limit the discharges of 
sediment from the site. 
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All areas not being actively worked shall be covered and protected from
rainfall.  PAM shall not be the only cover BMP used. 

PAM can be applied to wet soil, but dry soil is preferred due to less sediment
loss.

PAM will work when applied to saturated soil but is not as effective as 
applications to dry or damp soil. 

Keep the granular PAM supply out of the sun.  Granular PAM loses its 
effectiveness in three months after exposure to sunlight and air. 

Proper application and re-application plans are necessary to ensure total
effectiveness of PAM usage. 

PAM, combined with water, is very slippery and can be a safety hazard.
Care must be taken to prevent spills of PAM powder onto paved surfaces.
During an application of PAM, prevent over-spray from reaching pavement 
as pavement will become slippery.  If PAM powder gets on skin or clothing, 
wipe it off with a rough towel rather than washing with water-this only 
makes cleanup messier and take longer. 

Some PAMs are more toxic and carcinogenic than others.  Only the most
environmentally safe PAM products should be used. 

The specific PAM copolymer formulation must be anionic.  Cationic PAM shall 
not be used in any application because of known aquatic toxicity problems.
Only the highest drinking water grade PAM, certified for compliance with 
ANSI/NSF Standard 60 for drinking water treatment, will be used for soil 
applications.  Recent media attention and high interest in PAM has resulted in 
some entrepreneurial exploitation of the term “polymer.”  All PAM are 
polymers, but not all polymers are PAM, and not all PAM products comply with 
ANSI/NSF Standard 60.  PAM use shall be reviewed and approved by the 
jurisdiction.  The Washington State Department of Transportation (WSDOT) has 
listed approved PAM products on their web page. 

PAM designated for these uses should be “water soluble” or “linear” or 
“non-crosslinked”.  Cross-linked or water absorbent PAM, polymerized in 
highly acidic (pH<2) conditions, are used to maintain soil moisture content.

The PAM anionic charge density may vary from 2-30 percent; a value of 18 
percent is typical.  Studies conducted by the United States Department of 
Agriculture (USDA)/ARS demonstrated that soil stabilization was optimized
by using very high molecular weight (12-15 mg/mole), highly anionic (>20% 
hydrolysis) PAM. 

PAM tackifiers are available and being used in place of guar and alpha 
plantago.  Typically, PAM tackifiers should be used at a rate of no more than 
0.5-1 lb. per 1000 gallons of water in a hydromulch machine.  Some tackifier 
product instructions say to use at a rate of 3 –5 lbs. per acre, which can be 
too much.  In addition, pump problems can occur at higher rates due to 
increased viscosity. 
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Maintenance Standards: PAM may be reapplied on actively worked areas after 
a 48-hour period.

Reapplication is not required unless PAM treated soil is disturbed or unless 
turbidity levels show the need for an additional application.  If PAM treated 
soil is left undisturbed a reapplication may be necessary after two months.
More PAM applications may be required for steep slopes, silty and clayey 
soils (USDA Classification Type “C” and “D” soils), long grades, and high 
precipitation areas.  When PAM is applied first to bare soil and then covered 
with straw, a reapplication may not be necessary for several months. 

Loss of sediment and PAM may be a basis for penalties per RCW 90.48.080.
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BMP C140:  Dust 
Control

Purpose: Dust control prevents wind transport of dust from disturbed soil 
surfaces onto roadways, drainage ways, and surface waters.  Wind erosion is a 
significant cause of soil movement from construction sites in Eastern 
Washington.  Although wind erosion can contribute to water quality impacts,
dust control is regulated in some areas of Eastern Washington primarily through 
local air quality authorities.  Where such an entity exists, contact the local air 
quality authority for appropriate and required BMPs for dust control to 
implement at your project site.

Conditions for Use: In areas (including roadways) subject to surface and air 
movement of dust where on-site and off-site impacts to roadways, drainage 
ways, or surface waters are likely.

Design and Installation Specifications: 

Contact your local Air Pollution Control Authority for guidance and training 
on other dust control measures.  Compliance with the local Air Pollution
Control Authority constitutes compliance with this BMP. 

Water applied to construction sites for dust control must not leave the site as 
surface runoff.

See also “Techniques for Dust Prevention and Suppression,” Ecology 
Publication Number 96-433, revised April 2002. 

Techniques that can be used for construction projects include: 

Vegetate or mulch areas that will not receive vehicle traffic.  In areas where 
planting, mulching, or paving is impractical, apply gravel or landscaping 
rock.

Limit dust generation by clearing only those areas where immediate activity 
will take place, leaving the remaining area(s) in the original condition, if 
stable.  Maintain the original ground cover as long as practical. 

Construct natural or artificial windbreaks or windscreens.  These may be 
designed as enclosures for small dust sources. 

Sprinkle the site with water until surface is wet.  Repeat as needed.  To 
prevent carryout of mud onto street, refer to Stabilized Construction Entrance 
(BMP C105).

Irrigation water can be used for dust control.  Irrigation systems should be 
installed as a first step on sites where dust control is a concern.

Spray exposed soil areas with a dust palliative, following the manufacturer’s
instructions and cautions regarding handling and application.  Used oil is 
prohibited from use as a dust suppressant.  Local governments may approve 
other dust palliatives such as calcium chloride or PAM. 

PAM (BMP C126) added to water at a rate of 0.5 lbs. per 1,000 gallons of 
water per acre and applied from a water truck is more effective than water
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alone.  This is due to the increased infiltration of water into the soil and 
reduced evaporation.  In addition, small soil particles are bonded together 
and are not as easily transported by wind.  Adding PAM may actually reduce 
the quantity of water needed for dust control, especially in eastern
Washington.  Since the wholesale cost of PAM is about $ 4.00 per pound, 
this is an extremely cost-effective dust control method.

Techniques that can be used for unpaved roads and lots include: 

Lower speed limits.  High vehicle speed increases the amount of dust stirred 
up from unpaved roads and lots.

Upgrade the road surface strength by improving particle size, shape, and 
mineral types that make up the surface and base materials.

Add surface gravel to reduce the source of dust emission.  Limit the amount
of fine particles (those smaller than .075 mm) to 10 to 20 percent. 

Use geotextile fabrics to increase the strength of new roads or roads 
undergoing reconstruction. 

Encourage the use of alternate, paved routes, if available. 

Restrict use by tracked vehicles and heavy trucks to prevent damage to road 
surface and base. 

Apply chemical dust suppressants using the admix method, blending the 
product with the top few inches of surface material.  Suppressants may also 
be applied as surface treatments.

Pave unpaved permanent roads and other trafficked areas. 

Use vacuum street sweepers. 

Remove mud and other dirt promptly so it does not dry and then turn into 
dust.

Limit dust-causing work on windy days. 

Maintenance Standards: 

Respray area as necessary to keep dust to a minimum.  Water applied to 
construction sites for dust control must not leave the site as surface runoff. 
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BMP C203:
Water Bars 

Purpose: A small ditch or ridge of material is constructed diagonally across a 
road or right-of-way to divert stormwater runoff from the road surface, wheel 
tracks, or a shallow road ditch.

Conditions of Use: 

Clearing right-of-way and construction of access for power lines, pipelines,
and other similar installations often require long narrow right-of-ways over 
sloping terrain.  Disturbance and compaction promotes gully formation in 
these cleared strips by increasing the volume and velocity of runoff.  Gully
formation may be especially severe in tire tracks and ruts.  To prevent 
gullying, runoff can often be diverted across the width of the right-of-way to 
undisturbed areas by using small predesigned diversions.

Give special consideration to each individual outlet area, as well as to the
cumulative effect of added diversions. Use gravel to stabilize the diversion 
where significant vehicular traffic is anticipated.

Design and Installation Specifications: Height: 8-inch minimum measured
from the channel bottom to the ridge top.

Side slope of channel:  2:1 maximum; 3:1 or flatter when vehicles will cross.

Base width of ridge: 6-inch minimum.

Locate them to use natural drainage systems and to discharge into well 
vegetated stable areas. 

Guideline for Spacing:

Slope % Spacing (ft)

< 5 125
5 - 10 100

10 - 20 75
20 - 35 50

> 35 Use rock lined ditch 

Grade of water bar and angle: Select angle that results in ditch slope less than 
2 percent. 

Install as soon as the clearing and grading is complete.  Reconstruct when 
construction is complete on a section when utilities are being installed. 

Compact the ridge when installed. 

Stabilize, seed and mulch the portions that are not subject to traffic.  Gravel 
the areas crossed by vehicles. 

Maintenance Standards:

Periodically inspect right-of-way diversions for wear and after every heavy 
rainfall for erosion damage.

Immediately remove sediment from the flow area and repair the dike.
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Check outlet areas and make timely repairs as needed.

When permanent road drainage is established and the area above the 
temporary right-of-way diversion is permanently stabilized, remove the dike 
and fill the channel to blend with the natural ground, and appropriately 
stabilize the disturbed area.
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BMP C206:
Level Spreader

Purpose: To provide a temporary outlet for dikes and diversions consisting of an 
excavated depression constructed at zero grade across a slope.  To convert 
concentrated runoff to sheet flow and release it onto areas stabilized by existing 
vegetation or an engineered filter strip.

Conditions of Use: Used when a concentrated flow of water needs to be 
dispersed over a large area with existing stable vegetation.

Items to consider are:

What is the risk of erosion or damage if the flow may become concentrated?

Is an easement required if discharged to adjoining property? 

Most of the flow should be as ground water and not as surface flow. 

Is there an unstable area downstream that cannot accept additional ground 
water?

Use only where the slopes are gentle, the water volume is relatively low, and 
the soil will adsorb most of the low flow events.

Design and Installation Specifications: Use above undisturbed areas that are 
stabilized by existing vegetation. 

If the level spreader has any low points, flow will concentrate, create channels
and may cause erosion.

Discharge area below the outlet must be uniform with a slope of less than 
5H:1V.

Outlet to be constructed level in a stable, undisturbed soil profile (not on fill). 

The runoff shall not re-concentrate after release unless intercepted by another
downstream measure.

The grade of the channel for the last 20 feet of the dike or interceptor entering
the level spreader shall be less than or equal to 1 percent.  The grade of the
level spreader shall be 0 percent to ensure uniform spreading of storm runoff.

A 6-inch high gravel berm placed across the level lip shall consist of washed
crushed rock, 2- to 4-inch or ¾-inch to 1½-inch size.

The spreader length shall be determined by estimating the peak flow expected 
from the 10-year, 24-hour design storm. The length of the spreader shall be a 
minimum of 15 feet for 0.1 cfs and shall be 10 feet for each 0.1 cfs there after 
to a maximum of 0.5 cfs per spreader.  Use multiple spreaders for higher 
flows.

The width of the spreader should be at least 6 feet.

The depth of the spreader as measured from the lip should be at least 6 inches 
and it should be uniform across the entire length.

Level spreaders shall be setback from the property line unless there is an 
easement for flow. 
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Level spreaders, when installed every so often in grassy swales, keep the 
flows from concentrating.  Materials that can be used include sand bags, 
lumber, logs, concrete, and pipe.  To function properly, the material needs to 
be installed level and on contour. Figures 7.3.12 and 7.3.13 provide a cross-
section and a detail of a level spreader.

Maintenance Standards: The spreader should be inspected after every runoff 
event to ensure that it is functioning correctly.

The contractor should avoid the placement of any material on the structure 
and should prevent construction traffic from crossing over the structure.

If the spreader is damaged by construction traffic, it shall be immediately 
repaired.

Densely vegetated for a
Min. of 100' and slope
less than 5:1

Pressure-Treated 2"x10"

1' Min.

2:
1

M
ax

.

3' Min.

Figure 7.3.12 - Level-spreader Profile 

Figure 7.3.13 - Level Spreader Elevation
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BMP C207:
Check Dams

Purpose: Construction of small dams across a swale or ditch reduces the velocity
of concentrated flow and dissipates energy at the check dam.

Conditions of Use: Where temporary channels or permanent channels are not yet 
vegetated, channel lining is infeasible, and velocity checks are required. 

Check dams may not be placed in streams unless approved by the State 
Department of Fish and Wildlife.  Check dams may not be placed in wetlands 
without approval from a permitting agency. 

Check dams shall not be placed below the expected backwater from any 
salmonid bearing water between October 1 and May 31 to ensure that there is 
no loss of high flow refuge habitat for overwintering juvenile salmonids and 
emergent salmonid fry. 

Design and Installation Specifications: Whatever material is used, the dam
should form a triangle when viewed from the side.  This prevents undercutting as 
water flows over the face of the dam rather than falling directly onto the ditch 
bottom.

Check dams in association with sumps work more effectively at slowing flow
and retaining sediment than just a check dam alone.  A deep sump should be 
provided immediately upstream of the check dam. 

In some cases, if carefully located and designed, check dams can remain as 
permanent installations with very minor regrading.  They may be left as either 
spillways, in which case accumulated sediment would be graded and seeded,
or as check dams to prevent further sediment from leaving the site.

Check dams can be constructed of either rock or pea-gravel filled bags.
Numerous new products are also available for this purpose.  They tend to be 
re-usable, quick and easy to install, effective, and cost efficient. 

Check dams should be placed perpendicular to the flow of water.

The maximum spacing between the dams shall be such that the toe of the 
upstream dam is at the same elevation as the top of the downstream dam.

Keep the maximum height at 2 feet at the center of the dam.

Keep the center of the check dam at least 12 inches lower than the outer edges 
at natural ground elevation. 

Keep the side slopes of the check dam at 2:1 or flatter. 

Key the stone into the ditch banks and extend it beyond the abutments a 
minimum of 18 inches to avoid washouts from overflow around the dam.

Use filter fabric foundation under a rock or sand bag check dam.  If a blanket 
ditch liner is used, this is not necessary.  A piece of organic or synthetic 
blanket cut to fit will also work for this purpose.
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Rock check dams shall be constructed of appropriately sized rock.  The rock 
must be placed by hand or by mechanical means (no dumping of rock to form
dam) to achieve complete coverage of the ditch or swale and to ensure that the 
center of the dam is lower than the edges.  The rock used must be large 
enough to stay in place given the expected design flow through the channel. 

In the case of grass-lined ditches and swales, all check dams and accumulated
sediment shall be removed when the grass has matured sufficiently to protect 
the ditch or swale - unless the slope of the swale is greater than 4 percent.
The area beneath the check dams shall be seeded and mulched immediately
after dam removal. 

Ensure that channel appurtenances, such as culvert entrances below check 
dams, are not subject to damage or blockage from displaced stones.  Figure
7.3.14 depicts a typical rock check dam.

Maintenance Standards: Check dams shall be monitored for performance and 
sediment accumulation during and after each runoff producing rainfall.  Sediment
shall be removed when it reaches one half the sump depth.

Anticipate submergence and deposition above the check dam and erosion 
from high flows around the edges of the dam.

If significant erosion occurs between dams, install a protective riprap liner in 
that portion of the channel.
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Figure 7.3.14 - Check Dams
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BMP C208:  
Triangular Silt 
Dike (Geotextile-
Encased Check 
Dam) 

Purpose: Triangular silt dikes may be used as check dams, for perimeter 
protection, for temporary soil stockpile protection, for drop inlet protection, or as 
a temporary interceptor dike. 

 Conditions of Use:  

• May be used in place of straw bales for temporary check dams in ditches of 
any dimension. 

• May be used on soil or pavement with adhesive or staples. 

• TSDs have been used to build temporary: 

o sediment ponds; 

o diversion ditches; 

o concrete wash out facilities; 

o curbing; 

o water bars; 

o level spreaders; and, 

o berms. 

 Design and Installation Specifications: Made of urethane foam sewn into a 
woven geosynthetic fabric. 

It is triangular, 10 inches to 14 inches high in the center, with a 20-inch to 28-inch 
base.  A 2–foot apron extends beyond both sides of the triangle along its standard 
section of 7 feet.  A sleeve at one end allows attachment of additional sections as 
needed. 

• Install with ends curved up to prevent water from flowing around the ends. 

• The fabric flaps and check dam units are attached to the ground with wire 
staples.  Wire staples should be No. 11 gauge wire and should be 200 mm to 
300 mm in length. 

• When multiple units are installed, the sleeve of fabric at the end of the unit 
shall overlap the abutting unit and be stapled. 

• Check dams should be located and installed as soon as construction will 
allow.   

• Check dams should be placed perpendicular to the flow of water.  

• When used as check dams, the leading edge must be secured with rocks, 
sandbags, or a small key slot and staples.  

• In the case of grass-lined ditches and swales, check dams and accumulated 
sediment shall be removed when the grass has matured sufficiently to protect 
the ditch or swale unless the slope of the swale is greater than 4 percent.  The 
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area beneath the check dams shall be seeded and mulched immediately after 
dam removal. 

 Maintenance Standards: Triangular silt dams shall be monitored for 
performance and sediment accumulation during and after each runoff producing 
rainfall.  Sediment shall be removed when it reaches one half the height of the 
dam.  

• Anticipate submergence and deposition above the triangular silt dam and 
erosion from high flows around the edges of the dam.  Immediately repair any 
damage or any undercutting of the dam. 
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BMP C209:
Outlet Protection

Purpose: Outlet protection prevents scour at conveyance outlets and minimizes
the potential for downstream erosion by reducing the velocity of concentrated 
stormwater flows.

Conditions of Use: Outlet protection is required at the outlets of all ponds, pipes, 
ditches, or other conveyances, and where runoff is conveyed to a natural or 
manmade drainage feature such as a stream, wetland, lake, or ditch.

Design and Installation Specifications: The receiving channel at the outlet of a 
culvert shall be protected from erosion by rock lining a minimum of 6 feet
downstream and extending up the channel sides a minimum of 1–foot above the 
maximum tailwater elevation or 1-foot above the crown, whichever is higher.  For 
large pipes (more than 18 inches in diameter), the outlet protection lining of the 
channel is lengthened to four times the diameter of the culvert.

Standard wingwalls, and tapered outlets and paved channels should also be 
considered when appropriate for permanent culvert outlet protection.  (See 
WSDOT Hydraulic Manual, available through WSDOT Engineering
Publications).

Organic or synthetic erosion blankets, with or without vegetation, are usually 
more effective than rock, cheaper, and easier to install.  Materials can be 
chosen using manufacturer product specifications.  ASTM test results are 
available for most products and the designer can choose the correct material
for the expected flow. 

With low flows, vegetation (including sod) can be effective. 

The following guidelines shall be used for riprap outlet protection: 

If the discharge velocity at the outlet is less than 5 fps (pipe slope less than 1 
percent), use 2-inch to 8-inch riprap.  Minimum thickness is 1-foot. 

For 5 to 10 fps discharge velocity at the outlet (pipe slope less than 3 percent), 
use 24-inch to 4-foot riprap.  Minimum thickness is 2 feet. 

For outlets at the base of steep slope pipes (pipe slope greater than 10 
percent), an engineered energy dissipator shall be used. 

Filter fabric or erosion control blankets should always be used under riprap to 
prevent scour and channel erosion. 

New pipe outfalls can provide an opportunity for low-cost fish habitat
improvements.  For example, an alcove of low-velocity water can be created 
by constructing the pipe outfall and associated energy dissipator back from 
the stream edge and digging a channel, over-widened to the upstream side, 
from the outfall.  Overwintering juvenile and migrating adult salmonids may 
use the alcove as shelter during high flows.  Bank stabilization, 
bioengineering, and habitat features may be required for disturbed areas.  See 
Chapter 6 for more information on outfall system design. 
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Maintenance Standards:

Inspect and repair as needed. 

Add rock as needed to maintain the intended function. 

Clean energy dissipator if sediment builds up. 
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BMP C233:  Silt 
Fence

Purpose: Use of a silt fence reduces the transport of coarse sediment from a 
construction site by providing a temporary physical barrier to sediment and 
reducing the runoff velocities of overland flow.  See Figure 7.3.20 for details on 
silt fence construction.

Conditions of Use:

Silt fence may be used downslope of all disturbed areas. Silt fence is not 
intended to treat concentrated flows, nor is it intended to treat substantial 
amounts of overland flow.  Any concentrated flows must be conveyed 
through the drainage system to a sediment pond.  The only circumstance in 
which overland flow can be treated solely by a silt fence, rather than by a 
sediment pond, is when the area draining to the fence is one acre or less and 
flow rates are less than 0.5 cfs. 

Silt fences should not be constructed in streams or used in V-shaped ditches.
They are not an adequate method of silt control for anything deeper than sheet
or overland flow. 

Design and Installation Specifications: Drainage area of 1 acre or less or in 
combination with sediment basin in a larger site.

Maximum slope steepness (normal (perpendicular) to fence line) 1:1.

Maximum sheet or overland flow path length to the fence of 100 feet.

No flows greater than 0.5 cfs.

The geotextile used shall meet the following standards.  All geotextile 
properties listed below are minimum average roll values (i.e., the test result 
for any sampled roll in a lot shall meet or exceed the values shown in Table 
7.3.10).

Table 7.3.10 Geotextile Standards

Polymeric Mesh AOS 
(ASTM D4751)

0.60 mm maximum for slit film wovens (#30 sieve).  0.30 mm 
maximum for all other geotextile types (#50 sieve).  0.15 mm 
minimum for all fabric types (#100 sieve).

Water Permittivity 
(ASTM D4491)

0.02 sec
-1

 minimum

Grab Tensile Strength
(ASTM D4632)

180 lbs. Minimum for extra strength fabric.

100 lbs minimum for standard strength fabric. 

Grab Tensile Strength
(ASTM D4632)

30% maximum 

Ultraviolet Resistance 
(ASTM D4355)

70% minimum 
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Figure 7.3.20 – Silt Fence

Design and Installation Specifications: 

Standard strength fabrics shall be supported with wire mesh, chicken wire, 2-
inch x 2-inch wire, safety fence, or jute mesh to increase the strength of the 
fabric.  Silt fence materials are available that have synthetic mesh backing 
attached.

Filter fabric material shall contain ultraviolet ray inhibitors and stabilizers to 
provide a minimum of six months of expected usable construction life at a 
temperature range of 0°F. to 120°F. 

100 percent biodegradable silt fence is available that is strong, long lasting, 
and can be left in place after the project is completed, if permitted by local
regulations.

The contractor shall install and maintain temporary silt fences at the locations
shown in the Plans.  The silt fences shall be constructed in the areas of
clearing, grading, or drainage prior to starting those activities.  A silt fence 
shall not be considered temporary if the silt fence must function beyond the 
life of the contract.  The silt fence shall prevent soil carried by runoff water
from going beneath, through, or over the top of the silt fence, but shall allow 
the water to pass through the fence.

The minimum height of the top of silt fence shall be 2 feet and the maximum
height shall be 2½ feet above the original ground surface. 

The geotextile shall be sewn together at the point of manufacture, or at an 
approved location as determined by the Engineer, to form geotextile lengths 
as required.  All sewn seams shall be located at a support post.  Alternatively, 
two sections of silt fence can be overlapped, provided the Contractor can

Chapter 7 - Construction Stormwater Pollution Prevention September 20047-126



demonstrate, to the satisfaction of the Engineer, that the overlap is long 
enough and that the adjacent fence sections are close enough together to 
prevent silt laden water from escaping through the fence at the overlap. 

The geotextile shall be attached on the up-slope side of the posts and support 
system with staples, wire, or in accordance with the manufacturer’s
recommendations.  The geotextile shall be attached to the posts in a manner
that reduces the potential for geotextile tearing at the staples, wire, or other 
connection device.  Silt fence back-up support for the geotextile in the form of 
a wire or plastic mesh is dependent on the properties of the geotextile selected 
for use.  If wire or plastic back-up mesh is used, the mesh shall be fastened 
securely to the up-slope of the posts with the geotextile being up-slope of the 
mesh back-up support. 

The geotextile at the bottom of the fence shall be buried in a trench to a 
minimum depth of 4 inches below the ground surface.  The trench shall be 
backfilled and the soil tamped in place over the buried portion of the 
geotextile, such that no flow can pass beneath the fence and scouring can not 
occur.  When wire or polymeric back-up support mesh is used, the wire or 
polymeric mesh shall extend into the trench a minimum of 3 inches.

The fence posts shall be placed or driven a minimum of 18 inches.  A 
minimum depth of 12 inches is allowed if topsoil or other soft subgrade soil is 
not present and a minimum depth of 18 inches cannot be reached.  Fence post 
depths shall be increased by 6 inches if the fence is located on slopes of 3:1 or 
steeper and the slope is perpendicular to the fence.  If required post depths 
cannot be obtained, the posts shall be adequately secured by bracing or guying 
to prevent overturning of the fence due to sediment loading. 

Silt fences shall be located on contour as much as possible, except at the ends 
of the fence, where the fence shall be turned uphill such that the silt fence
captures the runoff water and prevents water from flowing around the end of 
the fence.

If the fence must cross contours, with the exception of the ends of the fence, 
gravel check dams placed perpendicular to the back of the fence shall be used 
to minimize concentrated flow and erosion along the back of the fence.  The 
gravel check dams shall be approximately 1-foot deep at the back of the 
fence.  It shall be continued perpendicular to the fence at the same elevation
until the top of the check dam intercepts the ground surface behind the fence.
The gravel check dams shall consist of crushed surfacing base course, gravel 
backfill for walls, or shoulder ballast.  The gravel check dams shall be located
every 10 feet along the fence where the fence must cross contours.  The slope 
of the fence line where contours must be crossed shall not be steeper than 3:1.

Wood, steel or equivalent posts shall be used.  Wood posts shall have 
minimum dimensions of 2 inches by 2 inches by 3 feet minimum length, and 
shall be free of defects such as knots, splits, or gouges.  Steel posts shall 
consist of either size No. 6 rebar or larger, ASTM A 120 steel pipe with a 
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minimum diameter of 1-inch, U, T, L, or C shape steel posts with a minimum
weight of 1.35 lbs./ft. or other steel posts having equivalent strength and 
bending resistance to the post sizes listed.  The spacing of the support posts 
shall be a maximum of 6 feet. 

Fence back-up support, if used, shall consist of steel wire with a maximum
mesh spacing of 2 inches, or a prefabricated polymeric mesh.  The strength of 
the wire or polymeric mesh shall be equivalent to or greater than 180 lbs. grab 
tensile strength.  The polymeric mesh must be as resistant to ultraviolet
radiation as the geotextile it supports.

Silt fence installation using the slicing method specification details follow.
Refer to Figure 7.3.21 for slicing method details. 

The base of both end posts must be at least 2 to 4 inches above the top of the 
silt fence fabric on the middle posts for ditch checks to drain properly.  Use a 
hand level or string level, if necessary, to mark base points before installation. 

Install posts 3 to 4 feet apart in critical retention areas and 6 to 7 feet apart in 
standard applications. 

Install posts 24 inches deep on the downstream side of the silt fence, and as 
close as possible to the fabric, enabling posts to support the fabric from
upstream water pressure. 

Install posts with the nipples facing away from the silt fence fabric.

Attach the fabric to each post with three ties, all spaced within the top 8 
inches of the fabric.  Attach each tie diagonally 45 degrees through the fabric, 
with each puncture at least 1 inch vertically apart.  In addition, each tie should
be positioned to hang on a post nipple when tightening to prevent sagging. 

Wrap approximately 6 inches of fabric around the end posts and secure with 3 
ties.

No more than 24 inches of a 36-inch fabric is allowed above ground level. 

The rope lock system must be used in all ditch check applications. 

The installation should be checked and corrected for any deviation before 
compaction.  Use a flat-bladed shovel to tuck fabric deeper into the ground if 
necessary.

Compaction is vitally important for effective results.  Compact the soil
immediately next to the silt fence fabric with the front wheel of the tractor,
skid steer, or roller exerting at least 60 pounds per square inch.  Compact the 
upstream side first and then each side twice for a total of four trips. 

Maintenance Standards: 

Any damage shall be repaired immediately.

If concentrated flows are evident uphill of the fence, they must be intercepted
and conveyed to a sediment pond.
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It is important to check the uphill side of the fence for signs of the fence 
clogging and acting as a barrier to flow and then causing channelization of 
flows parallel to the fence.  If this occurs, replace the fence or remove the 
trapped sediment.

Sediment deposits shall either be removed when the deposit reaches 
approximately one-third the height of the silt fence, or a second silt fence
shall be installed.

If the filter fabric (geotextile) has deteriorated due to ultraviolet breakdown, it 
shall be replaced.

September 2004 Chapter 7 - Construction Stormwater Pollution Prevention 7-129



Figure 7.3.21 – Silt Fence Installation by Slicing Method 

Chapter 7 - Construction Stormwater Pollution Prevention September 20047-130



BMP C235:
Straw Wattles 

Purpose: Straw wattles are temporary erosion and sediment control barriers 
consisting of straw that is wrapped in biodegradable tubular plastic or similar
encasing material.  They reduce the velocity and can spread the flow of rill and 
sheet runoff, and can capture and retain sediment.  Straw wattles are typically 8 to 
10 inches in diameter and 25 to 30 feet in length.  The wattles are placed in 
shallow trenches and staked along the contour of disturbed or newly constructed 
slopes.  See Figure 7.3.22 for typical construction details.

Conditions of Use:

Disturbed areas that require immediate erosion protection.

Exposed soils during the period of short construction delays, or over winter 
months.

On slopes requiring stabilization until permanent vegetation can be 
established.

Straw wattles are effective for one to two seasons.

If conditions are appropriate, wattles can be staked to the ground using willow 
cuttings for added revegetation.

Rilling can occur beneath wattles if not properly entrenched and water can
pass between wattles if not tightly abutted together. 

Design Criteria: 

It is critical that wattles are installed perpendicular to the flow direction and 
parallel to the slope contour. 

Narrow trenches should be dug across the slope on contour to a depth of 3 to 5 
inches on clay soils and soils with gradual slopes.  On loose soils, steep 
slopes, and areas with high rainfall, the trenches should be dug to a depth of 5 
to 7 inches, or ½ to 2/3 of the thickness of the wattle. 

Start building trenches and installing wattles from the base of the slope and
work up.  Excavated material should be spread evenly along the uphill slope 
and compacted using hand tamping or other methods.

Construct trenches at contour intervals of 3 to 30 feet apart depending on the 
steepness of the slope, soil type, and rainfall.  The steeper the slope the closer
together the trenches.

Install the wattles snugly into the trenches and abut tightly end to end.  Do not 
overlap the ends.

Install stakes at each end of the wattle, and at 4-foot centers along entire 
length of wattle. 

If required, install pilot holes for the stakes using a straight bar to drive holes
through the wattle and into the soil.

At a minimum, wooden stakes should be approximately ¾ x ¾ x 24 inches. 
Willow cuttings or 3/8-inch rebar can also be used for stakes.

Chapter 7 - Construction Stormwater Pollution Prevention September 20047-132



Stakes should be driven through the middle of the wattle, leaving 2 to 3 inches 
of the stake protruding above the wattle.

Maintenance Standards:

Wattles may require maintenance to ensure they are in contact with soil and
thoroughly entrenched, especially after significant rainfall on steep sandy 
soils.

Inspect the slope after significant storms and repair any areas where wattles 
are not tightly abutted or water has scoured beneath the wattles.

September 2004 Chapter 7 - Construction Stormwater Pollution Prevention 7-133



NOTE:

Straw roll installation requires the placement and secure staking of the roll in a trench, 3”x5” (75-125mm)
deep, dug on contour.  Runoff must not be allowed to run under or around roll.

Figure 7.3.22 - Straw Wattles

Chapter 7 - Construction Stormwater Pollution Prevention September 20047-134
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POST-STORM EROSION AND SEDIMENT CONTROL RESPONSE PLAN 

Purpose:  To maintain installed stormwater BMPs, and plan additional BMP needs, within 10 days of 
runoff producing events. 

Overview:  The NPDES Construction Stormwater General Permit includes requirements to: 
1. Prepare and implement a SWPPP, 
2. Inspect stormwater BMPs within 24 hours of a runoff producing event, and 
3. Maintain or repair stormwater BMPs within 10 days of a runoff producing event. 

Erosion and sediment control is the primary focus of the SWPPP. The primary sources of sediments are 
the constructed graded areas for access roads, crane pads, and facilities. The access roads are 34 feet wide 
and have relatively long grades to accommodate the transportation and construction of the wind turbine 
generators. Related BMPs are described in Appendix A and identified on TESC drawings (Appendix D). 

The purpose of this response plan is to identify procedures for inspecting, maintaining, and repairing 
BMPs following significant runoff events. A significant runoff event can either be a rainfall event that 
produces stormwater runoff or runoff that is produced as a result of snow melt. 

The NPDES stormwater site inspection should be conducted with weekly (active construction areas only), 
monthly (inactive area), or after runoff producing storm events. The attached site inspection checklist is 
modified from the one used at Wild Horse to reflect construction for the Expansion. The following post 
storm response plan schedule is based on days after a runoff producing event: 

Day 1:  The CESCL records on-site rainfall measurements and completes an inspection of stormwater 
BMPs and site conditions. The CESCL notes the need for maintenance of installed BMPs and 
recommended additions or changes to BMPs and engineered drainage features like culverts and ditches on 
the 2009 Site Inspection Checklist. 

Note: If turbid stormwater running off constructed areas is deemed an Emergency, the CESCL 
immediately contacts the SWPPP engineer about changes recommended to drainage features. 

Day 2:  The SWPPP engineer completes a field design of Emergency changes to the drainage features, if 
required. 

The CESCL notifies the construction contractor(s) of the need to maintain BMPs, add BMPs, or change 
the engineered drainage features. 

Days 3, 4, 5:  The CESCL monitors Emergency responses and site conditions daily until changes to 
BMPs or drainage features are implemented. Completion dates are noted on the checklist. 

Day 10:  The CESCL observes the status of all post-storm maintenance and changes. Completion dates 
are noted on the checklist. 

Notification of EFSEC and WDOE 

If the turbidity of stormwater discharges from the construction site exceeds 250 NTU, the Environmental 
Monitor will notify PSE (Jennifer Diaz, cell 509-899-1107) and the EFSEC designee, which is the 
Washington State Department of Ecology (WDOE) (phone 1-800-258-5990). Any post-storm actions that 
are expected to take more than 10 days to complete after the runoff-producing event are described in the 
weekly environmental report prepared and distributed by the Environmental Monitor. 



Project: Wild Horse Expansion          Permit No. EFSEC-WH-SW-1            Date (mm/dd/yy):                           

Inspection Type (check one):          weekly                 monthly               post-storm

Describe current weather conditions.  Note major precipitation since last inspection.

General comments and observations on site condtions and stormwater.

Yes / No Summary of Inspection Results
Do installed BMPs need maintenance?
  If Yes, list the required maintenance on the attached Action List.
Are changes needed to BMPs or the engineered drainage system?
  If Yes, list the recommended changes on the attached Action List.
  If changes are recommended to the drainage system, forward list to SWPPP engineer for review.
Was discharging stormwater present during this inspection?
  If Yes, note the presence of suspended sediment, cloudiness, discoloration, or oil sheen.

Was water quality sampling part of this inspection?
  If Yes, attach results.  If No, explain why not.
Is the site in compliance with the SWPPP and permit requirements?
  If No, list Actions to be Completed to bring the site into compliance on the table above.
  If No, has a non-compliance been reported to Dept of Ecology?
  If No, explain why not.
Should the SWPPP be modified?
  If Yes, describe changes.

Sign the following certification:
"I certify that this report is true, accurate, and complete, to the best of my knowledge and belief."

Certified Erosion and Sediment Control Lead

NPDES Construction Stormwater
2009 SITE INSPECTION CHECKLIST

Date Inspection Completed

Filename: WHE-2009-SWPPP-BMP-Inspections.xls - tab (worksheet): blank Page 1 of 2



Area
Observations / BMP Maintenance Needs / 
Changes Recommended to BMPs and/or Drainage

Target
Date

Date
Completed

Observations - 

Maintenance - 

Changes - 

Observations - 

Maintenance - 

Changes - 

Observations - 

Maintenance - 

Changes - 

Observations - 

Maintenance - 

Changes - 

Observations - 

Maintenance - 

Changes - 

Observations - 

Maintenance - 

Changes - 

Observations - 

Maintenance - 

Changes - 

Notes:

                      (mm/dd/yy) - BMP Inspection Details and Action List - Wild Horse Expansion

Beacon
Ridge Rd

Sheets
BR 01-04

R-String

Sheets
R 01-04

S-String

Sheets
S 01-02

T-String

Sheets
T 01-02

U-String

Sheets
U 01-02

Support
Facitlties

Sheets
LY01,
BP01,
Quarry

Jeep-line

Sheets
JP 03-06

Filename: WHE-2009-SWPPP-BMP-Inspections.xls - tab (worksheet): blank Page 2 of 2
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WATER QUALITY MONITORING PLAN 
WILD HORSE EXPANSION WIND POWER PROJECT 

Kittitas County, Washington 
 
1.0 INTRODUCTION 

This construction site Water Quality Monitoring Plan (WQ Plan) provides monitoring guidelines as part 
of implementing the Stormwater Pollution Prevention Plan (SWPPP) for construction of the Wild Horse 
Expansion Wind Power Project (Expansion). The construction and operation of the Expansion is 
regulated by a Site Certificate Agreement between the Washington State Energy Facility Site Evaluation 
Council (EFSEC) and Puget Sound Energy (PSE). 

How to Do Stormwater Monitoring: a Guide for Construction Sites (WDOE 2007) provided guidance for 
the WQ Plan. It is also based on experience from construction of the adjacent operating Wild Horse Wind 
Power Project (Wild Horse). Opportunities to sample water quality during Expansion construction are 
expected to be limited because  

• The climate is semi-arid and most precipitation falls as snow in winter; 
• It seldom rains from June through September, when most construction will take place;  
• There are no perennial receiving waters on or near the Expansion area. 

Water quality locations will be visited in conjunction with stormwater BMP inspections by the designated 
Environmental Monitor and/or Certified Erosion and Sediment Control Lead (CESCL) on behalf of PSE 
and EFSEC. These inspections will be conducted weekly during construction, or within 24 hours of 
runoff-producing storm events. If sufficient water is flowing at the water quality locations, water samples 
will be collected for subsequent analysis. 

As part of the Environmental Management Plan during construction of the Expansion, David Evans and 
Associates, Inc. (DEA) will be the Environmental Monitor responsible for managing compliance on 
behalf of PSE and EFSEC. DEA will provide an environmental compliance manager with experience 
from the original Wild Horse construction. DEA will also provide a CESCL to make weekly stormwater 
BMP inspections and collect water quality samples during construction. DEA staff will coordinate 
environmental monitoring of the Expansion with PSE’s environmental manager for Wild Horse. Key 
contact information is as follows: 

 
Role: 

Environmental Monitor 
Compliance Manager 

Environmental Monitor 
On-site Inspector, CESCL 

Wild Horse 
Environmental Manager 

Name: Ron Bockelman To Be Determined Jennifer Diaz 
Company: DEA DEA PSE 
Office Phone: 425-519-6531  509-964-7813 
Mobile Phone: 425-501-9569  509-899-1107 
Email: rjb@deainc.com   jennifer.deaz@pse.com  
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This plan does not apply to processed water. No processed water can be discharged to surface waters of 
the state or the Expansion drainage system. Examples of processed water include wash water from 
cleaning equipment at the portable batch plant and from cleaning chutes on concrete trucks after they 
deliver loads to the turbine foundations. 

2.0 SAMPLING EQUIPMENT 

Water samples usually will be collected directly into previously cleaned and labeled plastic bottles. 
During very low flow situations, water may be collected with clean plastic scoops for transfer to the water 
bottle. 

Turbidity measurements at the Expansion must be done with a turbidity meter because this project will 
have more than 5 acres of soil disturbance. The make and model used will be noted on water quality data 
sheets. 

Measurements for pH can be done with strips, test kits, or a meter. The method used will be noted on the 
data sheet.  

All meters will be calibrated at least once per month following manufacturers’ guidelines using approved 
calibration standards. Additional calibrations will be performed immediately if data appears suspect.  

3.0 SAMPLING STATION SETUP 

General locations for water quality sampling are shown on Attachment 1 (Figure 6 from the construction 
SWPPP). The exact sampling locations will be determined by the Environmental Monitor, with 
consideration given toward construction staging and accessibility. Geographic coordinates of these 
locations will be determined with GPS. A photograph will be taken at each station to ensure future 
sampling consistency and accurate referencing in the monitoring reports. 

Locations WQ1 and WQ2 have been monitored for water quality since Wild Horse was constructed, 
although there have been no discharges, based on the monthly Discharge Monitoring Reports (DMRs). 
Expansion construction will occur in areas that drain to these locations. The other four sampling points 
are near planned culverts that could potentially convey stormwater from areas disturbed by construction 
toward natural drainages or important water resource features like springs. The location of these four 
sampling points may be adjusted based on conditions in the field during construction. Any changes in 
sampling points will be recorded in the Site Log Book. 

All locations currently identified are down-gradient from planned construction, based on site conditions 
and experience with previous Wild Horse construction. At each location attempts will be made to find a 
respective sampling site up-gradient from construction actively. If such sites are found, they will be 
designated with an “a” suffix in the location designation. For example, if a water quality sampling site is 
found up-gradient from WQ2 near the Pines, it will be designated location WQ2a. 

4.0 SAMPLING INFORMATION 

For each sampling event, the following information will be recorded on the Water Quality Monitoring 
Data Form (Attachment 2): 

• Date, time, and location of the sample 
• Name(s) of personnel who collected the sample 
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• Method of sample collection 
• Amount of rainfall in last 24 hours 
• Field conditions (weather, temperature, pertinent construction activities, any prior disturbance of 

the water body, etc.) 
• Analytical techniques and testing results for measured parameters 
• Date and time of the last calibration of sampling equipment 
• Notes summarizing critical activities, unusual conditions, corrective actions, whether or not 

photographs were taken as supporting documentation, etc. 

5.0 SAMPLING REQUIREMENTS AND PROCEDURES 

All water quality forms, maps and pictures will be kept in the Site Log Book on site along with copies of 
the Site Inspection Reports (see SWPPP Appendix B). The Site Log Book will be kept on site at all times 
to provide easy access for the construction contractor(s), EFSEC staff, and Washington State Department 
of Ecology (WDOE) during site inspections.  

The following guidelines will help ensure compliance with the NPDES Construction Stormwater General 
Permit: 

1. Review Important Project Information and Assess Risk 

A review of project maps, project definitions, and schedules will be performed to better understand when 
and where construction activities have the greatest potential to impact specific water quality parameters. 

2. Turbidity Sampling Schedule 

Inspections of the BMPs on site will be performed weekly and during rain events that discharge 
stormwater from the site. When surface water is being discharged from the site, water quality samples 
will be taken. If the sample or visual observations indicate the potential for a water quality violation, 
contingency sampling will be performed (described below). Samples will be representative of the flow 
and characteristics of the discharge.  

As required, samples will be collected within 24 hours of a discharge or rain event. When there is no 
discharge during a calendar week, samples will not be collected. Samples will not be collected outside of 
normal working hours or during unsafe conditions. If a sample is not collected according to the 
requirements outlined in the water quality permits and this document, or if no sample is collected, a note 
shall be made with a brief description of why a sample was not collected properly or not at all. However, 
this shall only occur in extreme situations, as every attempt shall be made to collect a sample properly 
when the conditions do not pose a significant hazard to human health. During temporary suspension of 
construction, monitoring will also be suspended if samples from three consecutive storm events meet 
water quality standards. 

Turbidity Benchmark Values 

Discharges from construction sites of less than 25 nepholometric turbidity units (NTU) are considered 
not likely to cause an exceedance of water quality standards under most conditions, and BMPs are 
thought to be functioning well. Construction site discharges between 26 and 249 NTU may cause an 
exceedance of water quality standards, and either the Temporary Erosion and Sediment Control Plan 
(TESC, SWPPP Appendix D) has not been well implemented or BMPs are not functioning properly. A 
discharge greater than 250 NTU is likely to cause an exceedance of water quality standards under most 
conditions, suggesting that the TESC has not been well implemented and BMPs are not functioning 
properly. Therefore: 
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a. If a sample down-gradient from active construction has a value greater than 25 NTU, but less than 
250 NTU: 

i.  a review of the TESC will be performed and appropriate revisions made within 7 days of the 
discharge that exceeded the benchmark; and 

ii.  BMPs will be fully implemented, maintained, and documented in the Site Log Book as soon 
as possible, but within 10 days of the discharge that exceeded the benchmark. 

b. If a sample down-gradient from construction has a value of 250 NTU or greater: 

i. the CESCL will immediately notify the Environmental Compliance Manager; 

ii. Ecology will be notified by phone within 24 hours by the Environmental Compliance 
Manager; 

iii. the TESC will be reviewed and appropriate revisions made within 7 days of the discharge that 
exceeded the benchmark values; 

iv. BMPs will be fully implemented and maintained as soon as possible, but within 10 days of the 
discharge that exceeded the benchmark, and documented in the Site Log Book; and 

v. discharges will then be sampled daily until one or more of the following criteria are met: 

1. Turbidity is 25 NTU or lower; or 
2. Compliance with water quality standards is achieved; or 
3. The discharge stops or is eliminated. 
 

3. pH Sampling Schedule 

Because the Expansion construction disturbs more than one acre of land and involves more than 
1,000 cubic yards of poured concrete curing simultaneously during a 30-day period, pH should be 
measured as part of water quality monitoring. However, pH does not need to be measured if 
stormwater runoff can be effectively infiltrated on site. During previous construction of the adjacent 
Wild Horse, stormwater was not observed running off the turbine pads, which are the only areas of 
concrete construction at the Expansion. 

All concrete work will be conducted in accordance with the Spill Prevention, Control, and 
Countermeasures Plan (SPCC). The SPCC Plan provides general procedures and BMPs for concrete 
work.  

Once concrete work commences at the Expansion, pH measurements will begin when the concrete is 
first exposed to precipitation and will continue in conjunction with turbidity sampling (weekly and 
after storm events). Because pouring concrete for foundations at some turbines is not expected until 
June, pH monitoring at some sampling points may not be required until fall. 

pH Benchmark Values 

a. The benchmark value for pH is 8.5 standard units. Any time sampling indicates that pH is 8.5 or 
greater, 

i. the high pH water (8.5 or above) cannot enter a storm sewer system or waters of the state; and 

ii. if necessary, the high pH will be adjusted or neutralized. 
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4. Contingency Sampling 

Contingency sampling is required if visual observations suggest that turbidity or pH benchmark 
values may be exceeded. If monitoring confirms that water quality is out of compliance with 
benchmark values, the activity causing the problem will immediately be modified or stopped. Hourly 
monitoring will then be conducted until turbidity and pH water quality standards are met for two (2) 
consecutive sample periods. High pH water (over 8.5) will not be allowed to discharge from the site. 
Once compliance with benchmark values is achieved (turbidity less than 25 NTU, pH between 6.5 
and 8.5), the project will return to its standard sampling schedule. The Environmental Compliance 
Manager will be notified if two or more contingency samples are over 25 NTUs or outside the 
acceptable pH range (6.5-8.5).  

5. Sampling Procedures 

The following sampling procedures are required under the 402 NPDES Permit: 

• All samples that are collected will be representative of the flow and characteristic of the 
discharge. A sampling rod will be used if necessary.  

• The sampling bottle will be filled at least once prior to collecting samples at each sampling 
location, to rinse out and remove possible contaminants. The sample bottle will be inverted to re-
suspend particulates prior to turbidity testing.  

• Samples will be visually observed for the presence of suspended sediment, turbidity, 
discoloration, and oil sheen. 

• pH sampling will occur prior to turbidity testing, as temperature affects pH. 
• Manufacturers’ recommendations for equipment operations will be followed. 

6.0 OFFICE DATA RECORDING AND ANALYSIS 

Water quality monitoring will be noted in the Site Log Book on the same day that sampling occurs. 
Monitoring data forms will remain with the Site Log Book so that they are readily available for review 
and inspection. Each month the Environmental Monitor will submit a Discharge Monitoring Report 
(DMR) (Attachment 3) to WDOE even if there was no discharge that month. 
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ATTACHMENT 1: 

WATER QUALITY MONITORING MAP 
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ATTACHMENT 2: 

WATER QUALITY MONITORING FORM 
 



Project:     Wild Horse Expansion                    Permit No.    EFSEC-WH-SW-1  Date :(mm/dd/yy)                                                        

Collected by:                                                                        Analyzed by: 

Rainfall in last 24 hrs                (inches) Weather and Field Conditions:

Sampling
Point

Time
Collected

Collection
Method

Time
Analyzed

Methods
Turbidity/pH

Turbidity
(NTUs)

pH
Std Units Comments

Turbidity Meter:     Make / Model Date Last Calibrated 

pH Meter (if used):  Make / Model Date Last Calibrated 

QC Review by: Name Date

NPDES Construction Stormwater
2009 WATER QUALITY MONIOTORING FORM

Filename: WHE-2009-SWPPP-BMP-Inspections.xls Tab (worksheet): WQ-blank Page 1 
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ATTACHMENT 3: 
DISCHARGE MONITORING REPORT 

(Example Wild Horse DMR) 
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APPENDIX D 
TEMPARARY EROSION AND SEDIMENT CONTROL PLAN (TESC) 

 

 

NOTE: FULL-SIZE DRAWINGS ARE PROVIDED SEPARATELY 
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