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January I 9, 2016 
Kennewick Irrigation District 
Kennewick, Washington 
Benton County 
Project Title: KID WaterSMART FY 2016 Canal Lining Project 

TECHNICAL PROPOSAL 

Executive Summary 
The Kennewick Irrigation District (KID or District) submits this application for Funding 
Opportunity Announcement No. Rl6-FOA-F0-004 under Task A-Water Conservation for 
Group II Funding through the 2016 WaterSMART: Water and Energy Efficiency Grant 
Program from the Bureau of Reclamation (USBR). 

The KID has a project which would use this grant funding to install 7.20 miles ofHDPE 
(high density polyethylene) geomembrane canal liner in the following areas: 


, 32,074 lineal feet of the KID Badger East Lateral Canal 

, 5,951 lineal feet of the KID Main Canal- Division III 


This project will result in quantifiable and sustained water savings of 1,067 acre feet 
annually. Total project costs are $3,880,579.25 with KID contributing $2,880,579.25 or 
74.2%. The schedule for this project would begin in the summer of2016 and would be 
completed the summer of 2019. 

Background Data 
The Kennewick Division is part of the Bureau of Reclamation's Yakima Project in 
Washington and diverts water from the Yakima River at Prosser Dam, river mile 47.1. Lands 
within the KID are located south of the Yakima River and Columbia River and extend to the 
foot of the Horse Heaven Hills. The KID's canal system ends and spills water back to the 
Columbia River near river mile 317.5. The map on the following page shows the geographic 
location of the project. 

Water rights for the KID can be traced to an August 6, 1891 water right claim filed by the 
Yakima Irrigation and Improvement Company and a conditional final order issued through 
the State of Washington Department of Ecology v. Acquavella adjudication which confinn a 
pro-ratable May 10, 1905 water right held by USBR for the benefit of the KID water users. 
KID's water rights provide a maximum annual diversion of 102,674 acre feet and a 
maximum instantaneous Yakima River diversion of345 cubic feet per second (cfs). The 
diversion at Prosser Dam is the last USBR diversion on the Yakima River. From this 
diversion, water travels in the Chandler diversion canal to the Chandler Power and Pumping 
Plant. 
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The drive water that powers the two hydraulic pumps at Chandler pump water into the KID 
Main Canal at a rate of 5 units drive water to 4 units pumped water. So, for every I 00 acre 
feet of water conserved by KID and not pumped, an additional 125 acre-feet of water is 
conserved by not utilizing the drive water for pumping. The unused capacity in the Chandler 
Diversion Canal may then be used by Reclamation to divert additional water to produce 
additional electricity at Chandler according to the Reclamation staff at the Columbia Cascade 
area office. 

KID delivers irrigation water to its customers via 74 miles of canal and over 400 miles of 
distribution water mains. The Main Canal was constructed in four divisions. The first three 
divisions are approximately 24 miles in length in total. At the Main Canal mile 14.5 the 
Badger Siphon diverts water to the Badger East and Badger West Lateral Canals which are 
17 miles and 3 miles in length respectively. Division III of the Main Canal ends at the Amon 
Siphon and the Main Canal spillway. The Amon Siphon supplies water to Division IV of the 
Main Canal, the Highland Feeder Canal and the Amon Pump Laterals in Kennewick. 
Division N of the Main Canal is approximately 18 miles in length. 
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KID has approximately 38.82 miles of earthen canal; 12.56 miles of concrete lined canal; 
5.45 miles ofEPDM lined canal; 11.78 miles ofHDPE lined canal; 5.54 miles of PVC lined 
canal and 4.82 miles of siphon. 

KID is a heavily urbanized district with 23,431 customers. Of these customers, 356 own 
parcels eight acres and larger, representing agricultural customers who grow alfalfa and grass 
hay, com, wheat, pumpkins, asparagus, apples, cherries, peaches, pears, grapes and plums. In 
the urbanized areas of the District, inigation water is used predominately for lawn watering, 
landscape and garden areas. 

The District has a rolling 5 year capital plan that includes; lining and piping canals, 
conducting water management planning, installing water measurement devices, automation 
and telemetry and initiating programs and policies that improve water quality and more 
efficient water use. 

This project is an integral part ofKID's capital plan. In 2010, the District identified 
approximately 54.5 miles of canal to be lined. By the start of the 2016 water season, the 
District will have completed lining approximately 19 .5 miles of canal. KID is committed to 
lining an additional 4.0 miles of canal under the 2013 WaterSMART Grant. The proposed 
project will line an additional 7.2 miles over three years for a total of30.7 miles lined. 

KID has a long and positive relationship with Reclamation that includes previous grant 
awards for the following projects: 

, 2013 WaterSMART: Water and Energy Efficiency Grant; 
, 2011 WaterSMART: Water and Energy Efficiency Grant; 
, 2011 Field Services Grant for poly-urea membrane lining of concrete panels; 
, 2009 Seepage Reduction project; 
, 2007 Technology Grant for the installation of a SCAD A system on critical portions of 

the KID canal system. 

Additionally, KID meets regularly with the USBR's Yakima Field Office staff regarding 
regional water supply and quality as well as actively participating in regional water supply 
planning efforts under the authority of the Yakima River Basin Water Enhancement Project 
(YRBWEP). 

Technical Project Description 
The project areas selected were based on water conservation, and public safety due to the 
substantial elevation changes from the canal embankment to downhill properties immediately 
adjacent to the canal. 

The vicinity maps and canal cross section figures shown on pages 21-25 show the geographic 
location and the installation details of the proposed HDPE lining project. Pages 26-27 are 
pictures of previous canal lining projects. The project is located in southeastern Washington 
State, including portions of Richland, West Richland and unincorporated Benton County. 

KID has divided the HDPE canal project lining areas into 3 phases as shown below to match the 
duration of the WaterSMART grant. 
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Phase I (2016-2017) 

}> Badger East Lateral Canal: Station 1 +00 to Station 97+00. 


The Badger East Lateral lining project proposes to line approximately 9,600 lineal feet of 
existing earth lined canal. From Station 1 +00 to Station 97+00 the cross sectional width of 
the Badger East Lateral is about 32 feet for this section. The HDPE liner is placed in strips 
across the canal and welded. Strips are approximately 23 feet in width. 

Phase II (2017-2018) 

>' Main Canal - Division III: Station 677+49 to Station 737+00. 


The Main Canal - Division Ill lining project proposes to line approximately 5,951 lineal feet 
of existing earth lined canal. From Station 677+49 to Station 737+00 the cross sectional 
width of the Main Canal is about 58 feet for this section. The HDPE liner is placed in strips 
across the canal and welded. Strips are approximately 23 feet in width. 

Phase III (2018-2019) 

}> Badger East Lateral Canal- Station 605+00 to Station 829+74. 


The Badger East Lateral lining project proposes to line approximately 22,474 lineal feet of 
existing earth lined canal. From Station 605+00 to Station 829+74 the cross sectional width 
of the Badger East Lateral is about 19 feet for this section. The HDPE liner is placed in 
strips across the canal and welded. Strips are approximately 23 feet in width. 

Evaluation Criteria 

A. Water Conservation (28 points) 

Subcriterion No. A.1 - Quantifiable Water Savings (24 points) 
KID's annual average water supply from the past 6 years is 92,350 acre feet which 
includes deliveries to customers, operational spills, seepage and evaporation. The 
annual average water supply is excluding the 2015 pro-rationed water year due to 
drought. The total estimated amount of water conserved for all three phases is 1,067 
acre-feet annually, through reduced canal seepage. 

s 
SR 
WP 
L 
D 

To calculate seeoa11e losses the following formula is used: 
S = (SR) * (WP) * (L) * (D) 

Acre 
Seepage in Acre-Feet/ Water Season, in ft./dav 
Seepage rate (from USGS Studv* see below) 
Wetted Perimeter of Canal Reach to be lined, in su.ft. 
Length of Canal Reach, in ft. 
Davs in Water Season 

The Seepage rate was determined by a study shown in the attached excerpt, which 
was completed by the United States Geological Survey* (USGS) published in 1997 
entitled "Changes in Ground-Water Levels and Ground-Water Budgets, from 
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Predevelopment to 1986, in Parts of the Pasco Basin, WA.". (See Attachment A, 
pages 29-30) In this study most of the reaches of the Badger East Canal which are 
proposed to be lined had a seepage rate established. There is one reach of canal that 
had a much higher seepage rate than any of the other reaches, so that seepage rate was 
replaced by evaluating the soil types in that reach. In addition, in the canal reaches 
not covered by the USGS study, the seepage rates were determined by comparing the 
soil types in the canal reaches included in the study with the soil types in the canal 
reaches not included in the study. The soil types for this analysis are shown in the 
attached excerpt from the "Soil Survey Benton County Area, Washington," issued by 
the United States Department of Agriculture, Soil Conservation Service in 1971. (See 
Attachment B, pages 31-35) Note: KID's water right is April ! to October 31. 
Applying this formula results in the seepage amounts shown in the table below: 

WaterSMART Seepage Analysis 

Phase Location Canal 
Section 

Seef!.ag_e 
Rates {ff/d) * 

SR 

Wetted 
Perimeter (ft) 

WP 

LengJ_h 
(f]). 

L 

Days 
Seef!.ag_e 

D 
/Acft/Yearl 

s 
1 BE 0.0 to 

4.7 
Section 

1 0.4 16 9600 210 296 

2 MC 9.6 to 
14.0 

Main 
Canal 

Division 
2 

0.3 42.8 5951 210 368 

1703 
BE 11.5 to 

12.9 
Section 

3 
0.4 11.6 7580 210 

3 
BE 12.9 to 

15.7 
Section 

4 0.4 8.1 14894 210 233 

Total 1,067 

Upon completion of the project, the 60-Mil HDPE lining that is proposed effectively 
eliminates seepage loss. A detailed description of the 60-Mil HDPE lining is 
included. (See attachment C, page 36) 

Verifying the actual canal seepage reduction will be completed by inflow/outflow 
tests within the canal reaches to be lined. KID began inflow/outflow baseline testing 
at the end of the water season 2012, and will be continue with inflow/outflow testing 
every year in the future. The baseline inflow/outflow testing is completed at the 
beginning and end of the water season, when no water deliveries are occurring, 
allowing for a more accurate calculation of the water loss in the canal reach. In 
addition to the beginning and end of season testing, KID has a SCAD A system that 
provides data to calculate losses in the canal reaches. 
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Water that seeps from KID canals returns to the lower Yakima and Columbia Rivers. 
Conserved water is governed by the 200 I State v. Acquavella settlement agreement, 
and its 2011 amendment, both entered into by KID, USBR, the Washington State 
Department of Ecology and the Yakama Indian Nation. 

That portion of the water conserved by the project, which is required to stay in the 
Yakima River (356 acre feet), will stay in stream. The 711 acre feet of conserved 
water which is not required to stay in the river, can be better managed by KID and 
beneficially used in drought years in a manner consistent with the State v. Acquavella 
settlement agreement. KID is allowed, but is not obligated to leave all conserved 
water in the Yakima River per the State v. Acquavella settlement agreement. The 
following table details where the conserved water will go. 

I Table9fWaterConserved Rest1ltln FromlT1>'ect' Drive Water at Chandler 
Conserved Water Pumps Not Diverted at TOTAL 

Prosser for Conserved Water 

356AF 445AF 801 AF 
MINIMUM addition 

to in stream flow 

67% of Conserved 

711 AF 889AF l,600AF Water together with 
Associated Drive 

1,067 AF 1,334 AF 2,401 AF 

In addition to the water conserved as shown in the table above, canal flows will be 
improved and transit times reduced allowing for more efficient water delivery. Water 
management will also be improved due to the safety and security of KID' s canal 
facilities as a result of this project, especially for areas adjacent to or below canal 
embankments. 

Subcriterion No. A.2-Percentage of Total Supply (4 points) 
1.2% of the total average water supply will be conserved as a direct result of this 

1,067 (Estimated Amount of Water Conserved)------------------- = 1.2%
92,350 (Average Annual Water Supply) 

B. Energy-Water Nexus (16 points) 

Subcriterion No. B.1 - Implementing Renewable Energy Projects Related to 
Water Management and Delivery (16 points) 

Reduced diversions could allow for a co=ensurate increase in hydropower 
production through the Chandler generation station by USBR, according to USBR's 
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Columbia Cascades Area staff. The increase in hydropower is calculated through the 
following equations: 

hp=ha * 0 * SG 
3956 

Where: 

hp = Horsepower 

ha= elevation difference = 618.48 ft. - 507.00 ft. (Centerline of Chandler Hydraulic 
Turbine) = 111.48 ft. 

Q =Flow= 1,067 x (5/4 drive water ratio at Chandler) Acre-ft per 210 day water 
season= 1,437 gallons per min. 

SG = Specific Gravity ofWater= 1 

hp= (111.48 ft.)* (1,437 gpm) * (1) = 40.49 hp 
3956 

And using: 

Total KWH= .7457 *hp* 24 hrs* 210 days 

Where: 

I hp= .7457 KW 

Total KWH= (.7457) * (40.49 hp)* (24 hrs.)* (210 days)= 152,175 KWH 

Assuming a pump efficiency of 70%, the estimated commensurate increase in 
hydropower is 106,522 KWH per year of water conserved. 

Subcriterion No. B.2 - Increasing Energy Efficiency in Water Management 
(4 points) 

The proposed canal lining project increases hydraulic energy efficiency and water 
management by reducing the amount of energy necessary to deliver water in the KID 
system 

The Bureau of Reclamation operates the Chandler Power and Pumping Plant which 
produ<.:es de<.:tri<.:ity for Reclamation and pumps water to the KID Main Canal 
utilizing two 167 cfs hydraulically powered pumps. These pumps lift the water 
delivered to KID from an elevation of 618.48 ft at the Chandler Canal to an elevation 
of719.99 ft at the KID Main Canal, this lift that is provided equates to approximately 
13,000 KWH per 100 Acre-Feet of water conserved. The total equivalent electrical 
energy reduced by not diverting the water conserved by the proposed lining project is 
calculated through the following equations: 
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hp=ha * 0 * SG 

3956 


Where: 


hp = Horsepower 

ha = elevation difference = 719. 99 ft. - 618.48 ft. = IO 1.51 ft. 

Q = Flow = I 067 Acre-ft per 21 0 day water season = 1150 gallons per min. 

SG = Specific Gravity of Water = I 

hp= (101.51 ft.)* (1150 gpm) * (I) 29.51 hp 

3956 


And using: 

Total KWH= .7457 *hp* 24 hrs* 210 days 

Where: 

I hp= .7457 KW 

Total KWH= (.7457) * (29.51 hp)* (24 hrs.)* (210 days)= 110,908 KWH 

Assuming an electrical pump efficiency of 80%, the estimated equivalent energy 
savings for the conserved water is 138,635 KWH per year. 

This equivalent energy savings is for the conserved canal seepage only, and does not 
include the drive water that is saved by not pumping water into the KID canal. 
This benefit to the project can be verified by measuring the amount of water diverted 
to the KID Main Canal. Reclamation currently measures the KID diversion on the 
Hydromet system. KID's water right is from April I to October 31. 

C. Benefits to Endangered Species ( 12 points) 

The species listed under the Endangered Species Act (ESA) in the Yakima River in Benton 
County include bull trout and mid-Columbia ESU steelhead. The water conservation savings 
resulting from the seepage reduction of this canal lining project will directly benefit the listed 
and other species of fish in the Yakima River. 

The Prosser to Chandler reach of the Yakima River is identified a~ priority habitat for both 
ESA listed steelhead and bull trout. The Prosser to Chandler reach of the Yakima River is 
subject to reduced flows; particularly during peak water use summer months during drought 
years, due in part to Reclamation withdrawals for irrigation water. Both fish species are 
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dependent on water for habitat. Approval of the project would incrementally improve their 
habitat and be a step toward eventual de-listing under ESA. A steelhead recovery plan is in 
place for the Yakima River basin, and goal number one of the Recovery Plan in the Lower 
Yakima River is increasing flows in the Prosser to Chandler Reach. 

D. Water Marketing (12 points) 

The lining project allows KID to market 67% of the conserved water, or 711 acre feet, 
pursuant to the 2001 State v. Acquavella Settlement agreement for in stream flows in critical 
reaches of the Yakima River. The amount of water marketed will not exceed the amount of 
water conserved, and that portion which is available for marketing, would occur in a manner 
consistent with the formulas outlined in Sections 5 and 6 of the 200 l State v. Acquavella 
settlement agreement. 

E. Other Contributions to Water Supply Sustainability (14 points) 

The water conserved by this project will be particularly beneficial to fish in drought and 
shortage years by increasing in-stream flows in a critical reach during critical low flow 
periods. Downstream benefits of additional flows continue through to the Pacific Ocean. 

The Yakima Basin is a water short basin and the climate in the Basin is changing. 
Significant droughts occurred in 1977, 2001, 2005 and 2015. Intensive planning efforts have 
been ongoing since the 1970's to cure the long-term water supply shortages. KID had 
participated in the formulation of the Yakima Basin Integrated Plan and has endorsed its 
implementation. There has been significant tension and litigation over water supply for 
several decades. The State v. Acquavella adjudication has been ongoing since 1977. 

In drought years, KID's water supply is pro-rationed based on the projected total water 
supply available in the basin. KID is dependent on return flows from other upstream USBR 
Yakima Project diversions including but not limited to, the Sunnyside Valley, Roza, Wapato 
and Kittitas Irrigation Districts. During drought years, the reduced water supply diminishes 
crop production, increased KID operation costs and increases competition for a scare 
resource. The lining project will incrementally reduce the negative effects of drought. 

Upstream return flows are diminished when conservation projects are implemented upstream. 
Reducing KID's canal seepage improves long-term water supply sustainability in the Yakima 
Basin by reducing the District's water needs. Reduced water needs will reduce competition 
for scarce water from upstream sources in drought years and will incrementally reduce water 
related conflict. 

This project implements prior collaboration with the Yakama Nation, Ecology, KID and 
USBR through the settlement agreement. The project will make additional water available to 
Indian Tribes through increased in stream flows provided to benefit ESA listed steelhead and 
fisheries important to the Yakama Nation. 
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Urbanization has stressed the KID system, which adds to the need to line canals to improve 
safety of downhill property owners and to improve the operational efficiency of the canal 
system. The project will also provide an increase in public safety levels by helping to 
prevent canal embankment failures which may result in property damage and/or loss of life. 

F. Implementation and Results (10 points) 

Subcriterion No.F.1 - Project Planning 
The KID has a Water Conservation Plan adopted in April of 2009 and a December 
2010 Feasibility Study in place supporting this project. This project implements the 
District's Water Conservation Plan, YRBWEP Integrated Plan, and Feasibility Study 
goals and objectives. 

Additionally, this project implements the District's 5 year capital plan. The liner has 
been engineered specifically for the affected canal segments being lined. The project 
improves implementation of the USBR's Yakima Project operations plan. 

The KID will be competing a HOPE canal lining project of the same type in March of 
20 I 7 on the KID Main Canal Division IV and Badger East Lateral. The design and 
specifications for the prior HOPE liner project are very similar and will be utilized 
again for the new project. 

Subcriterion No.F.2 - Readiness to Proceed 
KID is prepared to begin immediately on project construction upon entering into a 
financial assistance agreement with the Bureau of Reclamation. KID's in-kind 
contributions are within KID's capital budget capacity. A Categorical Exclusion for 
all of the phases of the project was obtained October 26, 2012. The Project Schedule 
is shown on the following page and the Categorical Exclusion Checklist is attached. 
(See Attachment D, pages 3 7-40) 

No permitting delays are expected as the entire project occurs within the KID/USBR 
irrigation O&M easement and right-of-way. No delays are expected in documenting 
compliance with applicable state and federal environmental laws. 

Subcriterion No.F.3 - Performance Measures 
The performance measure that will verify the actual canal seepage reduction of 1,067 
AF will be performed by completing inflow/outflow tests within the canal reaches to 
be lined. KID began inflow/outflow baseline testing at the end of the 2012 water 
season, and will be continue with inflow/outflow testing every year in the future. The 
baseline inflow/outflow testing is completed at the beginning and end of the water 
season, when no water deliveries are occurring, allowing for a more accurate 
calculation of the water loss in the canal reach. In addition to the beginning of 
season, end of season testing, KID has a SCAD A system that provides data to 
calculate losses in the canal reaches. 
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The performance measure that will verify increased electricity production will be 
verified through the number of KWH produced by USBR at the Chandler Power and 
Pumping Plant, through the existing metering system at the site. 

The performance measure that will verify the equivalent energy of 138,635 KWH per 
year is the reduced actual total diversion to KID from Reclamation as measured at the 
KID Main Canal. In this manner, the total number of acre feet reduced from the 
diversion will be able to be calculated to equivalent energy savings. 

Subcriterion No. F.4-Reasonableness of Costs (4 points) 
For a total project cost of $3,880,579.25, and an annual water savings of 1,067 acre
feet the cost for each acre-foot of water conserved is $3,637 which is comparatively 
inexpensive when amortized over the life of the project. The HOPE liner being 
installed for this project is assumed for a minimum lifespan of 50 years. Over the 
projected 50 year life of this project, the total water conserved is 53,350 acre feet, 
$72. 74 per acre foot over the 50 year life cycle per the manufacturer's product 
specification. 

$3,880,579.25 (Total Project Cost) ~ $72.74 per Acre 
53,350 (Acre Feet Water Conserved, or over 50 years 
Better Managed x Improvement Life) 

Reclamation's share of the funding is $937.21 per acre-foot and $18.74 per acre-foot 
over the life of the project. In addition to this low cost per acre-foot, the HOPE 
Lining material is backed by a 20 year pro-rated warranty. 

Canal Lining Project Schedule: April 2016 through March 2019 

ACTIVITIES PHASE FROM TO 

Detailed Engineering Report 
with Construction Sequence 

I 
2 

Mav-2016 
Mav-2017 

Seo-2017 

Seo-2018 
3 Mav-2018 Sen-2019 
I Aug-2016 Seo-2017 

Construction Bid Process 2 Am,-2017 Seo-2018 
3 Au!!-2018 Sen-2019 

Material Ordering and 
Purchase 

1 
2 

Seo-2016 
Sen-2017 

Oct-2017 
Oct-2018 

3 Sen-2018 Oct-2019 
I Oct-2016 Mar-2017 

Canal Shaping/Excavation 2 Oct-2017 Mar-2018 
3 l'\,.,i- "I(\ 1 Q

'IJ\,.,t-..:;.v 1 u 
l\ir.-.- "lf\10
.1v1-,u-..:;.v.17 

I Oct-2016 Mar-2017 
Canal Liner Installation 2 Oct-2017 Mar-2018 

3 Oct-2018 Mar-2019 
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Inspections and Certificate 
of Substantial Completion 

I Durin2: Construction 

Durin2: Construction 

Mar-2017 

Mar-20182 

3 During Construction Mar-2019 

G. Additional Non-Federal Funding (4 points) 

$2,880,579.25 (Non-Federal Funding; KID's Share)= 74.2% 
$3,880,579.25_(Total project Cost) 

H. Connection to Reclamation Project Activities (4 points) 

This project is connected to Reclamation project activities by meeting the goals of the 
District's Water Conservation Plan, and implementing Reclamation's Yakima Basin 
Integrated Water Management Plan (Integrated Plan). 

The Kennewick Irrigation District is a federal Bureau of Reclamation supplied irrigation 
district and is a current recipient of Reclamation project water. 

The proposed canal lining project involves Reclamation owned canals, which by contract are 
transferred works. 

The project is located within the Kennewick Division of Reclamation's Yakima Project, 
which is within the Yakima River Basin. The proposed work will contribute water to a basin 
where a Reclamation project is located. 

ENVIRONMENT AL COMPLIANCE 
Environmental compliance will be achieved by securing the applicable permits, if any, prior 
to any ground-disturbing activity in preparation of the canal lining installation. KID prepared 
and submitted a programmatic cultural and environmental review, which included the project 
sites, to the USBR in 2012. A categorical exclusion checklist No. 2012-CCA-103C was 
issued on October 26, 2012. A copy of this checklist is included. (See attachment D, pages 
37-40) 

This project will not create a measurable negative impact to surrounding soil and animal 
habitat areas, endangered or threatened species, critical habitat areas, wetlands or other 
surface waters inside the project boundaries. Dust impacts will be minimal during 
construction and improved after completion of the liner installation. Noise impacts during 
constmction will not adversely impad ESA listed species. 

Due to the District's ongoing vegetation management program, this project will not 
contribute to the introduction, continued existence, or spread of noxious weeds or non-native 
invasive species ofplants in our area. 

The construction of the KID delivery system in its current form was completed in 1957. 
None of the features of the irrigation system are listed on the National Register of Historic 
Places, and while constructed in 1957, they have no known historical significance. This 
project will not result in any modifications to the features of the KID irrigation system. 
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There are no known archeological sites in the proposed project area nor will this project 
impact or cause adverse effects to tribal lands, low income or minority populations. 

REQUIRED PERMITS OR APPROVALS 
Compliance with the National Environmental Policy Act (NEPA) has been completed. 
Compliance with the state environmental policy act (SEPA) is required for this project, and 
will be completed prior to each phase. The KID Board of Directors is required by District 
policy and state bidding laws to award the project materials contract( s) to the lowest 
responsible bidder during a public meeting. A KID/USBR grant contract is required. 
Applicable state and local permits, if any, win be obtained prior to construction. 

OFFICIAL RESOLUTION 

Resolution 2016-09 meeting the requirements of this application is shown on the following 
page. The KID Board of Directors met on Tuesday, January 19, 2016 at which time the 
resolution was adopted. 
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Please return to: 

Executive Assista11t 
Kennewick Irrigation District 
12 West Kennewick Avenue 
Kennewick, WA 99336 

KENNEWICI( IRRIGATION DISTRICT 

RESOLUTION 2016-09 


Official Resolution for FY 2016 WaterSMART 

Grant Application Group II 


A RESOLUTION of the Board ofDirectors of Kennewick Irrigation District (KID), Benton 
County, Washington, for the purpose of authorizing the District Secretary/Manager as official 
representative and signature authority for KID in matters relating to the financial and legal 
obligations associated with the receipt of FY 2016 WaterSMART Grant, Group II financial 
assistance if awarded. 

WHEREAS, the Board of Directors of KID (the Board) met in regular session on 
January 19, 2016 with a quorum present; and 

WHEREAS, KID is submitting an application for FY 2016 WaterSMAR T Grant funding 
Group II, in the amount of$! Million dollars to complete a canal lining project with matching funds. 
The application is due January 20, 2016; and 

WHEREAS, the Board is required to appoint an official signature authority representing 
KID in matters relating to the financial and legal obligations associated with the receipt of FY 2016 
WaterSMART Grant, Group II financial assistance and names Charles Freeman, District Secretary 
Manager as that representative; and 

WHEREAS, KID has budgeted appropriately to complete the project and to meet the 
requirements of the matching funds criteria and is prepared to work with Reclamation to meet 
established deadlines associated with the cooperative agreement of this grant award. 

NOW, THEREFORE, BE IT RESOLVED BY THE BOARD OF DIRECTORS OF THE 
KENNEWICK IRRIGATION DISTRICT, BENTON COUNTY, WASHINGTON, that Charles 
Freeman, District Secretary Manager is authorized as the official representative and signature 
authority for KID in matters relating to the financial and legal obligations and requirements 
associated with the receipt of FY 2016 WaterSMART Grant, Group II financial assistance. 

RESOLUTION 2016-09 Official Resolution for FY 2016 WaterS:\1ART Grant Application Group II Page 1 of2 
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RESOLUTION 2016-09 IS HEREUY ADOPTED by the Board of Directors of Kennewick 
Irrigation District, Benton County. Washington, at a regular open public meeting thereof this 19th day 
of January 2016. This resolution supersedes all previous resolutions relating to the FY 2016 
WaterSMART Grant Application. 

RESOLUTION 2016-09 Official Resolution for FY 2016 WaterSMART Grant Application Group II Page 2of2 
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CHANGES IN GROUND-WATER LEVELS AND GROUND-WATER 

BUDGETS, FROM PREDEVELOPMENT TO 1986, IN PARTS OF 

THE PASCO BASIN, WASHINGTON 

By B.W. Drost, S.E. Cox, and K.M. Schurr 

U.S. GEOLOGICAL SURVEY 

Water-Resources Investigations Report 96-4086 

Prepared in cooperation with the 

WASHINGTON STATE DEPARTMENT OF ECOLOGY 

Tacoma, Washington 
1997 

Attachment A 
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Table 8.--Summary of U.S. Geological Survey canal-seepage tests by inflow-outflow method. October, 1987 

[ft3/s; cubic foot per second; ft/d, cubic foot per day; E, compacted earth lining: C, concrete lining; P, PVC lining; U, unlined; DUNE, dune sand; TCHT, Touchet 
Beds; PSCO, Pasco gravels; UPRG, upper Ringold Formation; SDLM, Saddle Mountains Basalt] 

,..~··'-"·-··-•'"" 

Ave
rage Under-

Discharge (ft3/s)1 Change wetted Length lying 
in dis peri of Canal hydro- Seepage 

Up- Adjust- Down charge3 meter reach lining logic rate 

Canal reach stream ment2 stream (ft3/s) (feet) (feet) type unit (ft/d) 

Columbia Irrigation District 

u4Canal No. I #I 6.36 -0.07 5.21 -1.08 11.0 12,950 PSCO 0.7 
5

Canal No. 2 #1 23.2 -.08 22.1 -1.02 15.8 23,925 u+c PSCO .2 

Kennewick Irrigation District 

7
Division 4 #1 6 7.23 -.07 S.80 -1.36 18.7 26,300 u+c TCHT .2 

Division 4 # 18 7.14 -.07 5.95 -1.12 18.7 26,300 U+C7 TCHT .2 

Division 4 #26 5.80 -.14 4.31 -1.35 18.8 25,650 u9 TCHT .2 

Division 4 #23 5.95 -.14 4.29 -1.52 18.8 25,650 u9 TCHT .3 

Division 4 #36 4.31 -.07 2.79 -1.45 13.4 24,050 ulO TCHT .4 

Division 4 #38 4.29 -.07 2.78 -1.44 13.4 24,050 u10 TCHT .4 

East Badger #I 8.12 -.04 6.84 -1.24 11.0 24,800 u TCHT .4 
uHEast Badger #2 6.84 -.07 5.99 -.78 10.2 20,600 TCHT .3 
u12 .8East Badger #3 5.99 -.07 3.76 -2.16 8.8 25,600 TCHT 

Main Canal #1+26 113 -8.37 89.5 -15.13 33. 102,325 U+C 13 TCHT+SDLM .4 

Main Canal #1 3 112 -8.34 95.4 -8.26 33. 63,925 U+C TCHT+SDLM .3 

Main Canal #28 95.4 -.03 89.6 -5.77 32. 38.400 U+C TCHT+SDLM .4 

South Columbia Basin Irrigation District-Block I 

PPL 7.79 -.18 7.57 -.04 7.8 13.102 C PSCO .3 

South Columbia Basin Irrigation District-Block 12 

PE35.8 7.70 -1.09 5.84 -.77 11.1 18,697 uM SDLM .3 



SOIL SURVEY 
Benton County Area, Washington 


UNITB> STATES DEPARTMENT OF AGRICULTURE 
Soll Co.Nmlllon Semce 

In cooperallo11 with 
WASHINGTON AGRICULTURAL EXPERIMENT STATION 

Attachment B 
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Product Data 

Property Test Method Frequency Minimum Average Values 
Thickness (nominal ), mil (mm) ASTM D5994 30 (0.75) 40 (1.0) 60 (1.5) 80 (2.0) 100 (25) 

Thickness (min avg), mi! (mm) Per Roll 
29 (0.71) 38 (0.95) 57 (1.43) 76(1.9) 95 (2.38) 

Thickness (mm 8 of 10), mil (mm) 27 (0.68) 36 (0.90) 54 (1.35) 72 (1.8) 90 (225) 
Thickness (lowest individual), mil (mm) 26 {0.64) 34 (0.85) 51 {1.28) 68 (1.7) 85 (2.13) 
Asperily He~ht mils, (mm) ASTM D7466 2nd Rcll 20 (0,51) 20 (0.51) 20 (0.51) 18 (0.46) 18 (0.46) 

Density, glee, minimum ASTM D792, Method B 200,000 lb 0.94 0.94 0.94 0.94 0.94 

Tensile Properties (both directions) ASTM 06693, Type IV 

Strength @Yield, lb/in width (N/mm) 2 in/minute 20,000 lb 66(11.6) 88(15.4) 132(23.1) 176 (30.8) 220 (38.5) 

Elongation @Yield, % (GL=1.3in) 13 13 13 13 13 

Strength @Break, lbAn width (N/mm) 66 (11.6) 88 (15.4) 132(23.1.) 176 (30.8) 220(38.5) 

Elongation @Break, %(GL=2.0in) 350 350 350 35-0 35-0 

Tear Resistance, lbs. {N) ASTM D1004 45,000 lb 23 (102) 30 (133) 45 (200) 60 (267) 72 (320) 

Puncture Resistance, lbs. (N) ASTM D4833 45,000 lb 60 (267) 90 (400) 120 (534\ 150 (667) 180 (801) 

Carbon Black Content,'% {range) ASTM D4218 20,000 lb 2-3 2-3 2-3 2-3 2-3 

Carbon Black Dispersion {Category) ASTM 05596 
45,000 lb Only near spherical agglomerates: 10 views in Cat. 1or 2 

Stress Crack Resistance (SP-NCTL), hrs. ASTM D5397 Appendix 200,000 lb 500 500 1500 1500 500 

Oxidative Induction Time, minutes ASTM D3895, 200"C, 1 atrn 02 200,000 lb >140 >140 I ,140 I ,140 >140 

Agru America's gcomcmbranes arc certified to pass Low Temp. Brittleness via ASTM D746 (-80"C), Dimen.~ional Stability via ASTM D1204 (=2%@ l00°C). 

Oven Aging and UV Resistance are tested per GRI GM 13. There product specifications meet or exceed GRI's GM13. 

Supply Information (Standard Roll Dimensions) 

Thickness Width Length Area (approx,) 

m2mil mm ftm ftm ft2 

30 .75 23 7 Double-Sided 930 283 21,390 1,987 
Single.Sided 980 298 22,540 2,094 

40 1.0 23 7 
Double-Sided 
Single-Sided 

710 
760 

216 
231 

16,330 
17,478 

1,517 
1,623 

60 1.5 23 7 Double-Sided 505 154 11,615 1,079 
Single-Sided 530 161 12,190 1,132 

80 2.0 23 7 Double-Sided 385 117 8,855 822 
Single-Sided 400 121 9,200 854 

100 2.5 23 7 Double-Sided 310 94 7,130 662 
Single-Sided 325 99 7,475 694 

Note: 
Average roll weight is 3,900 lbs (1,770 kg). All rolls are supplied with two slings. Rolls are wound on a 6" core. Special length available upon request. Roll 
length and width have a tolerance of ±1%. The weight values may change due to project specifications (i.e. absolute minimum thickness or special length) or 
shipping req11irments (i.e. international contanerized shipments). 

All infunnation, recommendations and suggestions appearing in this literature concerning the use of our products are based upon tests and data believed 
to be reliable; however, it is the users responsibility to determine the suitability for their own use of the products described herein. Since the actual 
use by others is beyond our control, no guarantee or warranty of any kind, expressed or implied, is made by Agru America as to the effects of such use 
or the result'> to be obtained, nor does Agru America assume any liability in connection herewith. Any statement made herein may not be absolutely 
complete since additional information may be necessary or desirable when particular or exceptional conditions or circumstances exist or because of 
applicable laws or government regulations. Nothing herein is to be construed as permission or as a recommendation to infringe any patent. 

500 Garrison Road, Georgetown, South Carolina 29440 84M46-0600 800-373-2478 

email: salesmkg@agruamerica.com wvtw .AgruAmerica.com 

© Agru America, Inc. 11.14Attachment C 
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CATEGORICAL EXCLUSION CHECKLIST r1()l -1.GOf 

PROJECT: Kennewick Irrigation District: Installation ofEPDM Geomembrane Canal Liner in Main Canal ~~If,: '![~~o 
Divisions I, Il, Ill, and IV; Badger East Lateral: and, Highland Feeder Canal, Yakima Field Office '' "" 7 

DATE: October 24, 2012 

EXCLUSION CATEGORY: 516 DM Chapter 14.5 D.1. Maintenance, rehabilitation, and replacement of existing 
facilities which may involve a minor change in size, location, and/or operation; AND Appendix 9.4.C.3 • Minor 
construction activities associated with authorized projects which correct unsatisfactory environmental conditions or 
which merely augment or supplement or are enclosed within existing facilities. 

NATURE OF ACTION: The Bureau of Reclamation (Reclamation) proposes to allow Kennewick Irrigation 
District (KID) to install ethylene propylene diene monomer (EPDM) geomembrane canal liner in earthen canal 
sections of the Main Canal Division I, II, III, and IV; Badger East Lateral: and, Highland Feeder Canal. 

EVALUATION OF EXTRAORDINARY CIRCUMSTANCES FOR CATEGORICAL EXCLUSION (516 
DM2Annend.lX 2 43CFR46215) 
Extraordinarv Circumstances Exist For This Action Which Mav: No Uncertain 
I. Have si2nificant imoacts on public health or safety. X 
2. Have significant impacts on such natural resources and unique geographic 

characteristics as historic or cultural resources; park, recreation or refuge lands; 
wilderness areas; wild or scenic rivers; national natural landmarks; sole or principal 
drinking water aquifers; prime farmlands; wetlands (Executive Order I I 990); X 

floodplains (Executive Order 11988); national monuments; migratory birds; and other 
ecolo!!icallv si2nificant or critical areas. 

3. Have highly controversial environmental effects or involve unresolved conflicts 
Xconcerning alternative uses ofavailable resources [NEPA Section 102(2\/E)l. 

4. Have highly uncertain and potentially significant environmental effects or involve 
Xunioue or unknown environmental risks. 

5. Establish a precedent for future action or represent a decision in principle about future 
actions with potentially si~nificant environmental effects. X 

6. Have a direct relationship to other,actions with individually insignificant but 
Xcumulativelv si2nificant environmental effects. 

7. Have significant impacts on properties listed, or eligible for listing, on the National 
XRegister of Historic Places as determined bv either the bureau or office. 

8. Have significant impacts on species listed. or proposed to be listed, on the List of 
Endangered or Threatened Species, or have significant impacts on designated Critical X 
Habitat for these snecies. ·--

9. Violate a Federal law, or a State, local, or tribal law or requirement imposed for the 
Xnrotection of the environment. 

JO. Have a disproportionately high and adverse effect on low income or minority 
Xoooulations (Executive Order 12898). 

l l. Limit access to and ceremonial use of Indian sacred sites on Federal lands by Indian 
religious practitioners or significantly adversely affect the physical integrity of such X 
sacred sites (Executive Order 13007). 

12. Contribute to the introduction~ continued existencet or spread of noxious weeds or 
non-native invasive species known to occur in the area or actions that may promote 

Xthe introduction, growth, or expansion of the range of such species (Federal Noxious 
Weed Control Act and Executive Order 13112). 

Yes I 

' 

- 

Yes Uncertain liQ 

This action will affect Indian Trust Assets (IT As). 

This action will adversely affect Essential Fish Habitat. 

NEPA ACTION RECOMMENDED: 
181 Categorical Exclusion 

0 Environmental Assessment 

0 Environmental Impact Statement 


[ 
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ENVJRONMENTAL AND TRUST ASSET COMMITMENTS, EXPLANATION AND/OR COMMENTS: 

KID is an irrigation district operating within Reclamation's Yakima Project boundary, diverting water from the 
Yakima River at river mile 47. l. KID proposes to use EPDM geomembrane canal liner to line approximately 42 
miles of earthen canal sections within KJD's Main Canal Divisions I, II, Ill, and IV; Badger East Lateral: and, 
Highland Feeder Canal. The projects are intended to reduce seepage through earthen-lined canals and increase 
irrigation system efficiency. 

The general amounts oflining and legal locations of the EPDM lining projects are as follows: 

Main Canal Division I: Approximately 6.2 miles of lining within portions of Township 9 North, Range 26 
East, Sections 13, 14, 15, and 24; and, portions ofTownship 9 North, Range 27 East, 
Sections 19, 19, and 30 

Main Canal Division II: 5.0 miles of lining within portions ofTownship 8 North, Range 27 East, Section i; 
and, portions of Township 9 North, Range 27 East, Sections 33, 34, 35, and 36 

Main Canal Division Ill: l.7 miles oflining within portions ofTownship 8 North, Range 28 East, Sections 7 and 
12 

Main Canal Division IV: 13.8 miles of lining within portions ofTownship 8 North, Range 29 East, Sections 7, 
9, 14, 15, 16, 23, 24 and 25; portions of Township 8 North, Range 30 East, Sections 
29, 30, 32, 33, and 34; portions of Township 7 North, Range 20 East, Sections I, 2, 3, 
and 12; and, portions ofTownship 7 North, Range 31 East, Section 7 

Highland Feeder: 2.9 miles of lining within portions ofTownship 8 North, Range 28 East, Section 12; 
and portions of Township 8 North, Range 29 East, Sections 7, 9, and 10 

Badger East Lateral: 12.3 miles oflining within portions of Township 9 North, Range 27 East, Section 13; 
portions of Township 9 North, Range 28 East, Sections 18, 19, 20, 21, 27, 28 and 35; 
and, portions of Township 8 North, Range 28 East, Sections 6, 7, 8, 16, and 17 

KID's proposed EPDM lining project would be completed and installed within the existing canal prism and KID's 
ROW in the fall/winter season when the canal is dry, typically October to March. KID proposes to install I 3.38 
miles oflining during the 2012-2014 construction seasons. The construction schedule for the remaining 28.53 miles 
of lining has not been determined. KID can average 3.5 miles ofcanal lining installation in one fall/winter season; 
at this rate, the canal lining installation for the 41.9 miles could extend into 2023. 

KID proposes to shape and clean the canal; over excavate the bottom of canal 18 inches by I 8 inches wide every 
300 feet; place 45 mil EPDM liners; and, utilize concrete as ballast in the over-excavated, trenched areas. 
Optionally, KID would shape and clean the canal; over excavate the bottom of canal I foot; place the 45 mil EPDM 
liners; and, utilize the over-excavated material to form grovel ballast on top of the EPDM liner. The lining will be 
keyed into a trench at the top of the canal embankment with the 4-foot of overlap on each roll. The trench will be 
one foot away from the sloped side of the canal and wi!I be dug 1-2 foot wide and 2 foot deep with the excavated 
material placed on top of the membrane to anchor the lining. 

Most excavation will occur within the prism of the canal and in the previously disturbed areas along the top ofthe 
canal; however, additional excavation and clearing in undisturbed agricultural areas along the canal may occur, anrl 
be kept to a minimum, to accomplish liner installation. In some of the project areas, vegetation adjacent to the 
opposite bank may be cleared and/or temporarily impacted in order to key-in the liner. The Kennewick Irrigation 
District Programmatic Review Repor~ 2012-2014 CIP Programmatic Project Level Review, Final Report, August 
2012 by RH2 Engineering, Inc. and Cascadia Archaeology, LLC., indicates that approximately 75,000 sf(l.7 acres) 
of sagebrush habitat and 11,8000 sf (0.27 acres) ofother tree and shrub vegetation will be removed. Removal of 
sagebrush along the canal to facilitate the lining project has the potential to at least temporarily impact the 
ecosystem and wildlife species that rely on it. Some big sagebrush (Artemisia 1ridentata) were observed in areas 
adjacent to the canal, primarily on the undeveloped side of the canal (opposite of the O&M road). Sagebrush habitat 
is an important resource in the area for wildlife, with several species of wildlife depending on this habitat. Areas of 
sagebrush habitat will still exist beyond KID's ROW, and its removal is solely intended to facilitate lining 
installation and will be kept to a minimum. The trees and shrubs requiring removal are located in the KID ROW, an 
area which is supposed to be kept free ofvegetation to facilitate KID's operation. 

2 
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The Department of Archaeology & Historic Preservation (DAHP) Jetter, received by Reclamation on October 24, 
2012, agreed with the Area of Potential Effect (APE) for the approximately 42 miles of lining and concurred that 
the current project as proposed will have No Adverse Effect on National Register eligible or listed historic and 
cultural resources. The Yakama Nation may request monitoring ofthe construction of the proposed project. 

Reclamation concludes that a Biological Evaluation, under Section 7 ofthe Endangered Species Act (ESA), is not 
required for this proposed action. Reclamation determines that this Federal Action will have no affect on 
Threatened or Endangered species. 

Any identified cultural resources and Indian trust assets would not be impacted by this project. Should cultural 
resources be discovered during construction, all ground disturbing activities in the area ofthe archeological resource 
will stop and the Area Office Archeologist will be contacted at (509) 575-5848. Construction will not resume until 
all mitigative measures developed in consultation with the State Historic Preservation Officer have been completed. 

In evaluating environmental justice, there would be no adverse or significant impacts to minority or Iow~income 
populations or communities. 

This Federal action will not adversely impact access to or ceremonial use ofany identified Indian sacred sites, and 
will not adversely affect the physical integrity ofany such sacred sites. 

Reclamation has notified KID that the Yakama Nation may request monitoring of construction. KID will be 
responsible for expenses associated with the monitoring. If additional staging areas are identified that were not 
included in Cascadia's Cultural Resource Report, those areas will need to be surveyed prior to being utilized for 
staging. Reclamation requests that minimal earth work (grading, excavation, road development) and vegetation 
removal take place on the opposite side ofthe canal from the O&M road in order to reduce impacts to sagebrush 
habitat. Through this Federal action, Reclamation approves ofKJD's installation ofEPDM geomembrane liner in 
Main Canal Divisions I, II, Ill, and IV; Badger East Lateral: and, Highland Feeder Canal. 

Concurren 

0t1'i)O 

Determination: 

Concurrence: 

Concurrence: 

Approved: 

Dat()~ 2612.LJf;z_. 

le,/1! 'r/< 2....Date: 

Date: 
( I 

Date: 10 Jis lrv 

Date: 

Date: 

Categorical Exclusion No. Date: 
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Rctcnlinn Code : ENt/-~oo 
Fn!c1cr # : // i ',-"}') (4 

cnn1ro1· #: /;J()(0 C:,s')S
STATE OF WASHINGTON 

DEPARTMENT OF ARCHAEOLOGY & HISTORIC PRESERVA;i!;IQN,d in Mc,ilr,:,r,.,, 
1063 S, Capitol Way, Suite 106 • Olympia, Washington 98601 C 

Mai/Ing address: PO Box 48343 • Olympia, Washington 98504-8343 C OCT o 4 20 2 
(360) 586-3065 • Fax Number (360) 586-3057 • Website: www.dahp.wa.gov A " 

'· 0 Yakima, W;,:hin,,· .,.October 22, 2012 

Ms. Candace McKinley 
Environmental Program Manager omc•• FUCO~ 

s::m COPYBureau of Recreation ~~ ""' ,..... '"'1917 Marsh Rd 1000 
~,1002Yakima, WA98901-2058 ,1100 

1600
In future correspondence please refer to: 17~ X" 
Log: 102212-20-BOR = 

'At.~Property: Kennewick Irrigation District (Highland, Badger East laterals) 
Re: NO Adverse Effect " 

~CllO!IDear Ms. McKinley: 

Thank you for contacting the Washington Stata Department of Archaeology and Historic Preservation 
(DAHP). The above referenced project has been reviewed on behalf of the Stale Historic Preservation 
Officer under provisions of Section 106 of the National Historic Preservation Act of 1966 (as amended) 
and 36 CFR Part 800. My review is based upon documentation contained in your communication. 

First, I agree with the-Area of Potential Effect (APE) as mapped in the consultant's report. I also concur 
that tha current project as proposed will have "NO ADVERSE EFFECT" on National Register eligible or 
listed historic and cultural resources. If additional information on the project becomes available, or if any 
archaeological resources are uncovered during construction, please halt work in the area of discovery 
and contact the appropriate Native American Tribes and DA.HP for further consultation. 

Thank you for the opportunity to review and comment. If you have any questions, please contact me. 

Sincerely, 
.. 'j .. 

'j:.:t~ l.,Le,/.,L, ,-;.,k lc:::
Russe11 Holler 
Project Compliance Reviewer 
(360) 586-3533 
russell.holter@dahp.wa.gov 

~Lf:CTRONICALLY 
""DANSMITTED 

'iJfl~~~PARTMENT OF ARCHAEOLOGY & HISTORIC PRESERVATION ·· ·.1 ·· PrDlecl the Post. It;n.oe rtie- F1.1llia 
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