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10.1  MISCELLANEOUS DOCUMENTS INDEX 
 
State Environmental Policy Act (SEPA) Checklist 

SEPA Determination of Non-Significance (DNS) 

2013 Water Facility Inventory 

Local Government Consistency Review Checklist(s) 

Water Use Efficiency (WUE) Program 

WUE Program Goal Adoption 

Water System Plan Consumer Input Process 

City of Zillah Municipal Code 

 Chapter 13.08 - Water Systems 
 Chapter 13.18 - Utility Standards for Urban Growth Areas 
 Chapter 13.28 - Reduction in Water Billings Due to Leaks 
 Chapter 13.30 - Utility Reimbursement Agreements 
 Chapter 13.34 - Utility Tax Discount 
 Chapter 13.38 - Infrastructure Improvement Program 
Extension by Developers Policy 

Water Rights 
 Rainier Well 
 Rainier Well Application 
 3rd Avenue Well 
 WIPPCO Well 
 3rd Avenue Well and WIPPCO Well 
 Superseding Permit G4-29702P 
 Permit G4-29702P Aquifer Designation Memorandum 
Well Logs 
 Rainier Well 
 3rd Avenue Well 
Protective Covenants 

 WIPPCO Well 

Susceptibility Assessment Survey Forms 

 Rainier Well 
 3rd Avenue Well 
 WIPPCO Well 
USGS Groundwater Status and Trends for the Columbia Plateau Regional Aquifer System, Washington, 

Oregon, and Idaho 
Zillah Wellhead Protection Plan 

Cross-Connection Control Manual 

2013 Consumer Confidence Report 

Current Water Quality Monitoring Report 

Coliform Monitoring Plan 

Inorganic Chemical Analysis 

 Rainier Well 2010, 2007, 2000 
 3rd Avenue Well 2010, 2007, 2000 
 WIPPCO Well 2010, 2007, 2000 

Nitrate & Nitrite Chemical Analysis 

 Rainier Well 2013 - 1999 
 3rd Avenue Well 2013 - 2002 
 WIPPCO Well 2013 - 2002 

Volatile Organic Chemical Analysis 

 Rainier Well 2011, 2006, 2003, 2002, 2001, 2000 
 3rd Avenue Well 2010, 2006, 2003, 2002, 2000 
 WIPPCO Well 2010, 2006, 2003, 2002, 2001, 2000 

Synthetic Organic Chemical Analysis 

 Rainier Well 2009, 2001, 1998 
 3rd Avenue Well 2009, 2001, 1998 



 

G:\PROJECTS\2013\13033\ZILLAH WSP 2014.docx 10-2 

 WIPPCO Well 2009, 2001, 1998 

Radionuclide Analysis 

 Rainier Well 2012, 2010, 2007 
 3rd Avenue Well 2010, 2007 
 WIPPCO Well 2012, 2007 

Lead & Copper Chemical Analysis    2008, 2011 

Lead & Copper Certification Form & Consumer Notice Example 

Bacteriological Analysis    2013 

Computer Printout of Hydraulic Analysis Results 

City of Zillah Design and Construction Standards 

City of Zillah Utility Connect Order Form 

City of Zillah Work Order Form 

Zillah Fire Department Hydrant Flow Test 2013 

Map A – Existing Water System 

Map B – Hydraulic Analysis Nodes and Pipes 
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STATE ENVIRONMENTAL POLICY ACT 

 
ENVIRONMENTAL CHECKLIST 

 
 
A.  BACKGROUND 
 
 1. Name of Proposal, if Applicable:  Water System Plan 
 
 
 2. Name of Proponent:  City of Zillah 
 Phone Number:  (509) 829-5151 
 Address of Proponent:   503 First Ave. 
   Zillah, WA 98953 
 
 
 3. Person Completing Form:   Dustin Posten, PE 
 Phone Number:   (509) 966-7000 
 Address:   Huibregtse, Louman Associates, Inc. 
   2803 River Road 
   Yakima, WA 98902 
 
 
 4. Date Checklist Prepared:   July 2014 
 
 
 5. Agency Requesting Checklist:   City of Zillah 
 
 
 6. Proposed timing or schedule (including phasing, if applicable): 
  Water System Plan adoption estimated by January 2015. 
 
 
 7. Do you have any plans for future additions, expansions, or further activity related to or 

connected with this proposal?  If yes, explain.  
 The plan identifies the on-going maintenance activities as well as replacement and 
growth-related improvements of the City’s municipal water system. 

 
 
 8. List any environmental information you know about that has been prepared, or will be 

prepared, directly related to this proposal.  
None. 

 
 
 9. Do you know whether applications are pending for governmental approvals of other 

proposals directly affecting the property covered by your proposal?  If yes, explain.  
No. 

 
 
10. List any governmental approvals or permits that will be needed for your proposal, if 

known. 
 Zillah City Council - approval and adoption of the Plan. 
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quired by the agency, you are not required to duplicate maps or detailed plans submitted 
with any permit application related to this checklist. 

The proposed water system improvements are located throughout the incorporated 
and unincorporated areas within the City of Zillah Urban Growth Area boundary, and 
are shown on Map B of the Water System Plan. 

 
 
B. ENVIRONMENTAL ELEMENTS  
 
1. EARTH 
 
a. General description of the site (underline one):  Flat, rolling, hilly, steep slopes, mountain-

ous, other.   
 
The area can be generally described as slightly rolling from the north-northeast to the 
south-southwest. 
 

b. What is the steepest slope on the site (approximate percent slope)? 
 The majority of the City sits on slopes from 0% to 10%, but slopes along the Zillah 
Bluffs can be nearly vertical. 

 
 
c. What general types of soils are found on the site (for example, clay, sand, gravel, peat, 

muck)?  If you know the classification of agricultural soils, specify them and note any agri-
cultural land of long-term commercial significance and whether the proposal results in re-
moving any of these soils.   
 

Eleven soil types are found within the general boundary of the Urban Growth Area, 
and these soil types are discussed below: 
 

1. Cleman very fine sandy loam.  This very deep, well drained soil is typical-
ly found on flood plains.  Permeability of this soil is moderate.    The effec-
tive rooting depth is 60 inches or more.  Runoff from this soil is slow, and 
the water erosion hazard is moderate.  This soil is typically used for irri-
gated field and orchard crops, non-irrigated crops, rangeland, wildlife hab-
itat, and homesites.  The main irrigated crops are grain, grapes, hops, 
peas, and fruit trees. 

 
2. Esquatzel silt  loam.  This very deep, well drained soil is typically found on 

flood plains.  Permeability of this soil is moderate.  The effective rooting 
depth is 60 inches or more.  Runoff from this soil is very slow.  This soil is 
typically used for irrigated field and orchard crops, for wildlife habitat, and 
for homesites.  The main irrigated crops are asparagus, corn, grain, 
grapes, hops, mint, peas, and fruit trees. 

 
3. Logy silt loam.  This very deep, well and somewhat excessively drained 

soils formed in alluvium on flood plans and alluvial fans.  Runoff from this 
soil is slow.  This soil is typically used for irrigated field and orchard crops, 
for wildlife habitat, and for homesites.  The main irrigated crops are as-
paragus, corn, grain, grapes, hops, mint, peas, and fruit trees. 

 
4. Outlook silt loam.  This very deep, artificially drained soil is typically found 

on flood plains.  Permeability of this soil is moderate.    The effective root-
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ing depth is limited by a seasonal high water table that is at a depth of 24 
to 48 inches.  Runoff from this soil is ponded, and the water erosion haz-
ard is slight.  This soil is typically used for irrigated crops for wildlife habi-
tat, and for homesites.  Where the soil is drained, leached, and irrigated, 
the main irrigated crops are asparagus, corn, grain, hops, and mint. 

 
5. Sinloc silt loam. This deep, somewhat poorly drained soil is typically 

found on terraces.  Permeability of this soil is moderate.    Runoff from 
this soil is slow to medium, and the water erosion hazard is moderate to 
high.  This soil is typically used for irrigated field and orchard crops for 
wildlife habitat, and for homesites.  The main irrigated crops are corn, 
grain, grapes, hops, mint, peas, and tree fruit. 

 
6. Warden silt loam.  This very deep, well drained soil is typically found on 

terraces.  Permeability of this soil is moderate.    The effective rooting 
depth is 60 inches or more.  Runoff from this soil is slow, and the water 
erosion hazard is slight.  This soil is typically used for irrigated field and 
orchard crops for wildlife habitat, and for homesites.  The main irrigated 
crops are corn, grain, grapes, hops, mint, peas, and tree fruit. 

 
7. Weirman sandy loam, channeled.  This very deep, somewhat excessively 

drained soil is typically found on low terraces and flood plains.  Permea-
bility of this soil is rapid.    The effective rooting depth is limited by a sea-
sonal high water table that is at a depth of 36 to 60 inches.  Runoff from 
this soil is slow, and the water erosion hazard is slight.  This soil is typical-
ly used as rangeland and for wildlife habitat. 

 
8. Weirman fine sandy loam.  This very deep, somewhat excessively 

drained soil is typically found on low terraces and flood plains.  Permea-
bility of this soil is rapid.    The effective rooting depth is 60 inches or 
more.  Runoff from this soil is slow, and the water erosion hazard is slight.  
This soil is typically used for irrigated crops for wildlife habitat, and for 
homesites.  The main irrigated crops are corn, grain, grapes, and peas. 

 
9. Yakima silt loam.  This very deep, well drained soil is typically found on 

bottomlands.  Permeability of this soil is moderate to very rapid.  Runoff is 
very slow to slow.  This soil is typically used for irrigated field and crops 
for wildlife habitat.  The main irrigated crops are alfalfa, grass, and vege-
tables. 

 
10. Zillah silt loam.  This very deep, poorly drained soil is typically found on 

flood plains.  Permeability of this soil is moderate.  Runoff is very slow to 
ponded.  This soil is typically used for irrigated field and crops for wildlife 
habitat.  The main irrigated crops are pasture and hay. 

 
11. Pits consists primarily of gravel pits, areas used for sanitary landfills, are-

as used as a source of clay, used as a source of material for roadfill and 
for surfacing roads, and as a source of sand and gravel for use in con-
crete. 

 
Esquatzel silt  loam, Cleman very fine sandy loam, Logy silt loam and Warden silt 
loam are classified by the U.S. Department of Agriculture Natural Resource Conser-
vation Service (USDA-NRCS) as Prime Farmland if irrigated. 
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d. Are there surface indications or history of unstable soils in the immediate vicinity?  If so, 

describe.   
There has been no recent indications of unstable soils or earth movement in the Zil-
lah area.  The City of Zillah does recognize (Ordinance 760) the Zillah Bluff area 
along the south section of the City as an “unstable soil area” due to its slope and soil 
makeup. 

 
 
e. Describe the purpose, type, total area, and approximate quantities and total affected area 

of any filling, excavation, and grading proposed.  Indicate source of fill.   
None proposed. 

 
 
f. Could erosion occur as a result of clearing, construction, or use?  If so, generally describe.  

 No. 
 
 
g. About what percent of the site will be covered with impervious surfaces after project 

construction (for example, asphalt or building)?   
 No additional impervious surfaces. 

 
 
h. Proposed measures to reduce or control erosion, or other impacts to the earth, if any: 

None. 
 
 
2. AIR 
 
a. What types of emissions to the air would result from the proposal (i.e., dust, automobile, 

odors, industrial wood smoke) during construction, operation, and maintenance when the 
project is completed?  If any, generally describe and give approximate quantities if known.   

None. 
 
 
b. Are there any off-site sources of emissions or odor that may affect your proposal?  If so, 

generally describe.  
 No. 

 
 
 
c. Proposed measures to reduce or control emissions or other impacts to air, if any:  

None. 
 
 
3. WATER 
 
a. Surface Water: 
 
 1. Is there any surface water body on or in the immediate vicinity of the site (including 

year-round and seasonal streams, saltwater, lakes, ponds, wetlands)?  If yes, de-
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scribe type and provide names.  If appropriate, state what stream or river it flows in-
to.  

The Yakima River, and irrigation canals and drains lie within or immediately adja-
cent to the current and future water service areas. 

 
 2. Will the project require any work over, in, or adjacent to (within 200 feet) the 

described waters?  If yes, please describe and attach available plans.   
   No. 
 
 
 3. Estimate the amount of fill and dredge material that would be placed in or removed 

from surface water or wetlands and indicate the area of the site that would be affect-
ed.  Indicate the source of fill material.  

   None. 
 
 
 4. Will the proposal require surface water withdrawals or diversions?  Give general 

description, purpose, and approximate quantities if known.   
   No. 
 
 
 5. Does the proposal lie within a 100-year floodplain?  If so, note location on the site 

plan.   
The City of Zillah Urban Growth Area boundary contains lands located within 
the 100-year floodplain of the Yakima River. 

 
 
 6. Does the proposal involve any discharges of waste materials to surface waters?  If 

so, describe the type of waste and anticipated volume of discharge. 
 No. 

 
 
b. Ground Water: 
 
 1. Will groundwater be withdrawn from a well for drinking water or other purposes? If 

so, give a general description of the well, proposed uses and approximate quantities 
withdrawn from the well.  Will water be discharged to groundwater? Give general de-
scription, purpose, and approximate quantities if known.   

   Approximately 564.6 acre-feet of ground water is presently being withdrawn for 
water supply of the Zillah water system.  The City has rights for 1,458.1 acre-
feet per year.  It is forecast that Zillah’s groundwater withdrawals will increase 
to 747.1 acre-feet annually in the year 2033. 

 
 
 2. Describe waste material that will be discharged into the ground from septic tanks or 

other sources, if any (for example: domestic sewage, industrial, containing the fol-
lowing chemicals...; agricultural, etc.).  Describe the general size of the system, the 
number of such systems, the number of houses to be served (if applicable), or the 
number of animals or humans the system(s) are expected to serve.   

   None. 
 



-7- 

 
c. Water Runoff (including storm water): 
 
 1. Describe the source of runoff (including storm water) and method of collection and 

disposal, if any (include quantities, if known).  Where will the water flow?  Will this 
water flow into other waters?  If so, describe.   

   Not applicable. 
 
 
 2. Could waste materials enter ground or surface waters?  If so, generally describe.   
   No. 
 
 3. Does the proposal alter or otherwise affect drainage patterns in the vicinity of the 

site? If so, describe. 
   No. 
 
 4. Proposed measures to reduce or control surface, ground, and runoff water, and 

drainage pattern impacts, if any:   
 Not applicable. 

 
 
4. PLANTS 
 
a. Check or underline type of vegetation found on the site: 
 
    X   deciduous tree: alder, maple, aspen, other 
    X  evergreen tree: fir, cedar, pine, other 
    X  shrubs 
    X  grass 
    X  pasture 
    X  crop or grain 
    X  Orchards, vineyards or other permanent crops 

   X  wet soil plants; cattail, buttercup, bullrush, skunk cabbage, other 
  water plants: water lily, eelgrass, milfoil, other 

    X  other types of vegetation 
 
b. What kind and amount of vegetation will be removed or altered?   

None. 
 
 
c. List threatened or endangered species known to be on or near the site. 

The U.S. Fish & Wildlife Service lists two endangered plants that may occur within 
Yakima County, these being: 

   Ute ladies’-tresses (Spiranthes diluvialis); and 
   Basalt Daisy (Erigeron basalticus). 
  Neither of these two plants are known to exist within the City of Zillah or it’s Urban 

Growth Area. 
 
 
d. Proposed landscaping, use of native plants, or other measures to preserve or enhance 

vegetation on the site, if any:  
  None. 
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e. List all noxious weeds and invasive species known to be on or near the site. 
  None. 
 
 
5. ANIMALS 
 
a. List any birds and other animals which have been observed on or near the site or are 

known to be on or near the site. Examples include: 
  Bird:  hawk, heron, eagle, songbird, other 
  Mammals:  deer, bear, elk, beaver, other 
  Fish:  bass, salmon, trout, herring, shellfish, other 
 
 
b. List any threatened or endangered species known to be on or near the site. 

Bald eagles (Haliaeetus leucocephalus) listed by the U.S. Fish & Wildlife Service as 
“Species of Concern,” are present along the Yakima River in the Zillah vicinity.  
Steelhead (Oncorhynchus mykiss), currently listed by National Marine Fisheries Ser-
vice as “Threatened,” and the Bull Trout (Salvelinus confluentus), currently listed by 
the U.S. Fish & Wildlife Service as “Threatened,” are present in the Yakima River.   
Sandhill Cranes (Grus Canadensis) are listed by the State of Washington as “En-
dangered” 

 
 
 
c. Is this site part of a migration route?  If so, explain.  

The City of Zillah Urban Growth Area boundary may be within a migratory route for 
some bird species.  The Yakima River is a migratory route for Mid-Columbia River 
Steelhead (Oncorhynchus mykiss). 

 
 
d. Proposed measures to preserve or enhance wildlife, if any:   

None. 
 
 
e. List any invasive animal species known to be on or near the site. 
  None. 
 
 
6. ENERGY AND NATURAL RESOURCES 
 
a. What kinds of energy (electric, natural gas, oil, wood stove, solar) will be used to meet the 

completed project's energy needs?  Describe whether it will be used for heating, manufac-
turing, etc. 

None. 
 
 
b. Would your project affect the potential use of solar energy by adjacent properties?  If so, 

generally describe.  
No. 
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c. What kinds of energy conservation features are included in the plans of this proposal?  
List other proposed measures to reduce or control energy impacts, if any:   

  None. 
 
 
 
7. ENVIRONMENTAL HEALTH 
 
a. Are there any environmental health hazards, including exposure to toxic chemicals, risk of 

fire and explosion, spill, or hazardous waste, that could occur as a result of this proposal?  
If so, describe. 

No. 
 
 
 1. Describe any known or possible contamination at the site from present or past uses.   
   None. 
 
 
 2. Describe existing hazardous chemicals/conditions that might affect project develop-

ment and design.  This includes underground hazardous liquid and gas transmis-
sions pipelines located within the project area and in the vicinity.   

   None. 
 
 
 3. Describe any toxic or hazardous chemicals that might be stored, used, or produced 

during the project’s development or construction, or at any time during the operating 
life of the project.   

   None. 
 
 
 4. Describe special emergency services that might be required.   

   None. 
 
 
 5. Proposed measures to reduce or control environmental health hazards, if any: 
   None. 
 
 
b. Noise 
 
 1. What types of noise exist in the area which may affect your project (for example:  

traffic, equipment, operation, other)?   
   None. 
 
 
 2. What types and levels of noise would be created by or associated with the project on 

a short-term or a long-term basis (for example: traffic, construction, operation, oth-
er)?  Indicate what hours noise would come from the site.   

   None. 
 
 
 3. Proposed measures to reduce or control noise impacts, if any:   
   None. 
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8.  LAND AND SHORELINE USE 
 
a. What is the current use of the site and adjacent properties?  Will the proposal affect 

current land uses on nearby or adjacent properties? If so, describe. 
The City of Zillah Urban Growth Area is a combination of agricultural, residential, 
commercial, industrial, public, and quasi-public land uses. 

 
 
b. Has the project site been used as working farmlands or working forest land?  If so, 

describe.  How much agricultural or forest land of long-term commercial significance will 
be converted to other uses as a result of the proposal, if any?  If resource lands have not 
been designated, how many acres in farmland or forest land tax status will be converted 
to nonfarm or non-forest use? 

 Historically, land within the City of Zillah Urban Growth Area has been used for agri-
culture.  However some of the land area has been converted to non-agricultural ur-
ban uses. 

 
 
1. Will the proposal affect or be affected by surrounding working farm or forest land 

normal business operations, such as oversize equipment access, the application of 
pesticides, tilling, and harvesting?  If so, how: 

   No. 
 
 
c. Describe any structures on the site.   

 Not applicable. 
 
 
d. Will any structures be demolished?  If so, what? 

 No. 
 
 
e. What is the current zoning classification of the site?   

 The incorporated and unincorporated City of Zillah Urban Growth Area consists of a 
range of zoning classifications including residential, commercial, light manufacturing, 
commercial tourism, public lands/church, and suburban. 

 
 
f. What is the current comprehensive plan designation of the site?   
  Not applicable. 
 
 
g. If applicable, what is the current shoreline master program designation of the site?  

 Not applicable. 
 
 
h. Has any part of the site been classified as a critical area by the city or county?  If so, 

specify.   
 Yes.  There are areas classified as “unstable slopes” along the southern section of 
the City (the Zillah Bluffs area), and there are also wetland areas present within the 
City and its urban growth area. 
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i. Approximately how many people would reside or work in the completed project? 

 Not applicable. 
 
 
j. Approximately how many people would the completed project displace?   

 None. 
 
 
k. Proposed measures to avoid or reduce displacement impacts, if any:   

 Not applicable. 
 
 
l. Proposed measures to ensure the proposal is compatible with existing and projected land 

uses and plans, if any:   
 None. 

 
 
m. Proposed measures to ensure the proposal is compatible with nearby agricultural and 

forest lands of long-term commercial significance, if any: 
  Not applicable. 
 
 
9. HOUSING 
 
a. Approximately how many units would be provided, if any?  Indicate whether high, middle, 

or low-income housing.   
 None. 

 
 
b. Approximately how many units, if any, would be eliminated?  Indicate whether high, 
middle, or low-income housing.   

 None. 
 
 
c. Proposed measures to reduce or control housing impacts, if any:   

 Not applicable. 
 
 

10. AESTHETICS 
 
a. What is the tallest height of any proposed structure(s), not including antennas; what is the 

principal exterior building material(s) proposed?  
 Not applicable. 

 
 
b. What views in the immediate vicinity would be altered or obstructed?   

 None. 
 
 
c. Proposed measures to reduce or control aesthetic impacts, if any:   

 None. 
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11. LIGHT AND GLARE 
 
a. What type of light or glare will the proposal produce?  What time of day would it mainly 

occur?   
None. 

  
 
b. Could light or glare from the finished project be a safety hazard or interfere with views?    

 No. 
 
 
c. What existing off-site sources of light or glare may affect your proposal?  
  None. 
 
 
d. Proposed measures to reduce or control light and glare impacts, if any:   
  None. 
 
 
12. RECREATION 
 
a. What designated and informal recreational opportunities are in the immediate vicinity?   

 The City of Zillah Urban Growth Area contains numerous municipal parks and school 
playgrounds.  Numerous informal recreational opportunities such as fishing, bird 
watching, walking, jogging, bicycling, etc., exist within the Urban Growth Area. 

 
 
b. Would the proposed project displace any existing recreational uses?  If so, describe.   

 No. 
 
 
c. Proposed measures to reduce or control impacts on recreation, including recreation 

opportunities to be provided by the project or applicant, if any: 
 None. 

 
 
13. HISTORIC AND CULTURAL PRESERVATION 
 
a. Area there any buildings, structures, or sites, located on or near the site that are over 45 

years old listed in or eligible for listing in national, state, or local preservation registers lo-
cated on or near the site?  If so, specifically describe.  

No. 
 
 
b. Are there any landmarks, features, or other evidence of Indian or historic use or occupa-

tion?  This may include human burials or old cemeteries.  Is there any material evidence, 
artifacts, or areas of cultural importance on or near the site?  Please list any professional 
studies conducted at the site to identify such resources.   

  None. 
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c. Describe the methods used to assess the potential impacts to cultural an historic 
resources on or near the project site.  Examples include consultation with tribes and the 
department of archeology and historic preservation, archaeological surveys, historic 
maps, GIS data, etc.   

  None.   
 
d. Proposed measures to avoid, minimize, or compensate for loss, changes to, and 

disturbance to resources.  Please include plans for the above and any permits that may 
be required. 

  None. 
 

 
14. TRANSPORTATION 
 
a. Identify public streets and highways serving the site or affected geographic area and 

describe proposed access to the existing street system.  Show on site plans, if any.   
 The City of Zillah Urban Growth Area contains numerous City of Zillah, Yakima 
County, and Washington Department of Transportation streets and highways.  Public 
streets are shown on Map B of this Water System Plans 

 
 
b. Is the site or affected geographic area currently served by public transit?  If so, general 

describe.  If not, what is the approximate distance to the nearest transit stop?   
 No public transit service is provided within the City of Zillah Urban Growth Area. 

 
 
c. How many additional parking spaces would the completed project or non-project proposal 

have?  How many would the project or proposal eliminate?   
 Not applicable. 

 
 
d. Will the proposal require any new or improvements to existing roads, streets, pedestrian, 

bicycle or state transportation facilities, not including driveways?  If so, generally describe 
(indicate whether public or private).   
 No. 
 
 

e. Will the project or proposal use (or occur in the immediate vicinity of) water, rail, or air 
transportation?  If so, generally describe.   
 No. 

 
 
f. How many vehicular trips per day would be generated by the completed project or 

proposal?  If known, indicate when peak volumes would occur and what percentage of the 
volume would be trucks (such as commercial and non-passenger vehicles).  What data or 
transportation models were used to make these estimates?   
 None.   

 
 
g. Will the proposal interfere with, affect or be affected by the movement of agricultural and 

forest products on roads or streets in the area? If so, generally describe. 
  No. 
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D. SUPPLEMENTAL SHEET FOR NONPROJECT ACTION 
 
1. How would the proposal be likely to increase discharge to water; emissions to air; 

production, storage or release of toxic or hazardous substances; or production of noise? 
 

This Water System Plan addresses and identifies improvements to and expansion of the 
City of Zillah's water system necessary to accommodate projected growth within the City 
and its Urban Growth Area over the next 20-year period.  No increases in the discharge of 
treated wastewater, emissions to air, production, storage, or release of toxic or hazardous 
substances, or production of noise are likely as a result of this proposal. 

 
Proposed measures to avoid or reduce such increases are: 

 
Not applicable. 

 
 
2. How would the proposal be likely to affect plants, animals, fish, or marine life? 
 

No effects are likely as a result of this proposal. 
 
 Proposed measures to protect or conserve plants, animals, fish or marine life are: 
 

Not applicable. 
 
 
3. How would the proposal be likely to deplete energy of natural resources? 
 

Because some water system components operate electrically, this proposal may result in 
a minor increase in energy requirements to operate electrical equipment over current 
amounts. 

 
Proposed measures to protect or conserve energy and natural resources are: 

 
The increase of electrical energy requirements will be reduced to the extent possible 
through the use of high-efficiency electrical motors and equipment. 

 
 
4. How would the proposal be likely to use or affect environmentally sensitive areas or areas 

designated (or eligible or under study) for governmental protection; such as parks, wilder-
ness, wild and scenic rivers, threatened or endangered species habitat, historic or cultural 
sites, wetlands, floodplains, or prime farmlands? 

 
The proposal in not likely to use or affect environmentally sensitive areas.  As stated 
above, future identified maintenance or improvement projects should be evaluated at the 
time of project initiation and design to minimize use or effect on environmentally sensitive 
areas. 
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 Proposed measures to protect such resources or to avoid or reduce impacts are: 
 

Environmentally sensitive areas were identified during the development of Zillah's GMA 
Comprehensive Plan.  These areas will be avoided when detailed plans are prepared and 
pipeline alignments selected. 

 
5. How would the proposal be likely to affect land and shoreline use, including whether it 

would allow or encourage land or shoreline uses incompatible with existing plans? 
 

The proposal will not affect land or shoreline use in ways incompatible with existing plans. 
 

Proposed measures to avoid or reduce shoreline and land use impacts are: 
 
 None. 
 
 
6. How would the proposal be likely to increase demands on transportation or public services 

and utilities? 
 

This proposal identifies the future demand upon the Zillah water system, and identifies the 
measures the City will take to accommodate that future demand. 

 
 Proposed measures to reduce or respond to such demand(s) are: 
 

Proposed measures include expansion of the water system to serve lands within the City's 
Urban Growth Area. 

 
 
7. Identify, if possible whether the proposal may conflict with local, state, or federal laws or 

requirements for the protection of the environment. 
 

This proposal does not conflict with laws or requirements for the protection of the envi-
ronment.  Improvements identified within this proposal will allow the City to comply with 
public health requirements. 
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Dustin Posten

From: Phil Hoge <phil.hoge@co.yakima.wa.us>
Sent: Thursday, April 09, 2015 1:48 PM
To: Dustin Posten
Cc: Thomas Carroll
Subject: RE: Zillah Water System Plan - County's Consistency Checklist
Attachments: population errors in Zillah's WSP footnoted.docx

Hi, Dustin-- 

Tommy and I have reviewed your email, Zillah’s draft WSP, and the County’s population projections. The WSP’s 

“Section 2.3.2 Future Population,” we believe, includes several misstatements and misunderstandings, which we address 

in the attached document’s footnotes. 

Our conclusions, as explained in the footnotes, are: 

1. The County’s projections (made in 2007) are not erroneous; (indeed, in 2009 the Growth Management Hearings 

Board found Zillah’s higher population projections inconsistent with the Growth Management Act and let the 

County’s projections stand).  

2. The WSP’s population projections are higher than the County’s projections, and are therefore inconsistent with 

the County’s projections. 

3. It would be incorrect for the County to find that the WSP’s population projections are consistent with the 

County’s projections. 

 

That said, the County observes that the Consistency Checklist only recognizes the responsibility and obligation 

of the County to determine consistency between the items listed on the Checklist, including population 

projections. However, it is not the prerogative of the County to determine the consistency between the 

population projections used in the WSP and the WSP’s plan, program, budget, etc. Your contention that the 

difference between the County’s and WSP’s population projections would result in no difference or impacts in 

the WSP’s plan, program, budget, etc. is entirely plausible. But it is Zillah’s prerogative and responsibility, not 

the County’s, to demonstrate and justify that conclusion. 

Furthermore, DOH’s statement that RCW 43.20.260 forbids DOH from approving a WSP without local 

government consistency appears contrary to a reading of that RCW and DOH’s past practice. The RCW says, in 

pertinent part: “…[DOH] shall ensure that water service to be provided…is consistent with…requirements of 

any comprehensive plan or development regulations…” The County sees no inconsistency between its comp 

plan or development regulations and Zillah’s water service. In our experience, when the County has found an 

inconsistency between its population projections and those in a city’s WSP, DOH would at least consider and 

evaluate the city’s justification for the difference, despite the County’s finding. 

If you have further questions, please feel free to contact me. 

Phil Hoge 
Project Planner - Long Range 

Planning Division | Yakima County Public Services 

Fourth Floor County Courthouse | 128 N. 2nd Street | Yakima, WA 98901 

509-574-2300 voice | 509-574-2301 fax 

phil.hoge@co.yakima.wa.us 

www.yakimacounty.us/planning 



2.3.2 Future Population 

 

The Yakima County Planning Division has provided the County-Wide Planning Policy 

Committee population projections for each community within Yakima County for the year 

20251. A population estimate for the year 2025 of 4,019 has been made for Zillah, based on the 

County’s 2.5% per year estimate2. However, the City believes that the population increase will 

be even larger with the continued build-out of the Zillah Lakes planned development3. 

 

The County projected the City population to be 2,858 in 2010, but the City’s population was 

actually 2,964, according to the 2010 Census results provided by the US Census Bureau. For 

2011, the County projected a population of 2,929, which is below the 2010 Census value and the 

OFM projection of 3,0004. In response to these shortfalls, Yakima County adjusted the growth 

rate for Zillah to 2.7% in the Growth Management Hearings Board in 20095. This adjustment 

will help the projections remain consistent with the growth of previous years. For the purpose of 

water system planning, the City’s projected future population is as shown in Table 2-66. 

  

                                                 
1 Yakima County distributed the County-Wide Planning Policy Committee’s population projections for each 

community for the year 2025 on May 20, 2002. The CWPPC’s year 2025 high projection for Zillah was 3,222. 
2 In 2006, while conducting the land capacity analysis for the Growth Management Act’s required 10-year Urban 

Growth Area review, Yakima County realized the Committee’s projection for Zillah was erroneously low and 

revised it up to 4,019. This revision was based on a straight line extrapolation of Zillah’s population increase from 

2000 to 2006 (i.e., adding 72.8333 people per year), rather than “on the County’s 2.5% per year estimate.” 
3 Yakima County knows of no evidence that the development of Zillah Lakes will disproportionately increase 

Zillah’s population. In 2006 Zillah expressed its belief that the Zillah Lakes planned development will be a market 

unto itself and result in a population growth that will be on top of the “background” growth for the rest of Zillah. 

During the 2006 discussions, Zillah expressed its belief that Zillah Lakes would build out within seven years, which 

clearly has not happened. The County disagreed with Zillah’s beliefs in 2006 and has no evidence to change its 

assessment in 2015. A comparison of the County’s projections with the 2010 Census and subsequent OFM estimate 

in footnote 4 (below) supports the County’s position. 
4 The County’s straight line projection, which was adopted in 2006 and revised the CWPPC’s projection, did not 

state a population for 2010, but its methodology (i.e., adding 72.8333 per year after year 2006) would calculate a 

2010 population of 2,926, which is 38 less than 2,964 (2010 Census). The County’s straight line projection 

methodology would also calculate a 2011 population of 2,999, which is 1 less than OFM’s estimate of 3,000. These 

data indicate that the County’s straight line projection is reasonably accurate to date. 
5 Yakima County did not adjust the growth rate for Zillah to 2.7% in the Growth Management Hearings Board in 

2009. The County adopted -- in 2006 -- the straight line projection, which adjusted the CWPPC’s projection as 

described in footnote 2 (above), and used that projection during the 2007 land capacity analysis and at the Growth 

Management Hearings Board. Indeed, the straight line projection is the County’s most recently adopted projection 

for Zillah. 
6 Table 2-6 is based on the erroneous 2.7% annual increase (as described in footnote 5 above). Using the erroneous 

2.7% factor results in the population projections in Table 2-6, which are inconsistent with Yakima County’s current 

population projection for Zillah.  
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From: Dustin Posten [mailto:dposten@hlacivil.com]  

Sent: Monday, March 30, 2015 3:38 PM 

To: Thomas Carroll 
Cc: Phil Hoge 

Subject: RE: Zillah Water System Plan - County's Consistency Checklist 

 

Hello Tommy, 

 

Thank you for discussing Dept. of Health's comments on Zillah's Water System Plan Update in Phil's absence.  Attached 

and below are Phil's comments on the Zillah WSP in December, along with DOH's comments and our responses.  We 

would like to request an updated local government consistency checklist from Yakima County which notes the 2020 

growth projection as consistent, based on the fact that we have evaluated the County's lower population projections, 

and found them to have no impact on the recommended improvements (as noted in our response below). 

 
[DOH Comment 3/10/2015] 

Please address the concern expressed in the Local Government Consistency Review Checklist from Yakima County. Consider how the 

plan changes using lower population projections, i.e. lower operational revenue but, perhaps, lower capital facilities requirements as 

well. Then, attempt to obtain a revised Local Government Consistency Review checklist from Yakima County. 

 

[HLA/CITY Response 3/27/2015] 

The six-year growth projection inconsistency with Yakima County is noted.  Although the projections diverge, the limited population 

difference of 91 additional people in 2020 (or 28 additional SFR services) has no impact on the recommended 

improvements.  Additionally, the potential ‘lost’ revenue using the County’s lower population projections would result in an 

estimated 1% revenue reduction, or approximately $9,000 less in 2020 which will not have a significant impact on financing 

proposed future improvements.  For these reasons, the Plan population projections will remain based on the City established 

population projections and a revised local government consistency review checklist will not be requested from the County. 

 

[DOH Comment 3/30/2015] 

As a part of attaining a “not inconsistent” statement from Yakima County, the evaluation of the impact on a lower population 

growth rate is an important part of the plan. Additionally, local government consistency is required by RCW 43.20.260, which forbids 

the Department of Health from approving a water system plan without local government consistency. Please include the evaluation 

of the impact of a lower population growth rate at an appropriate location within the plan and include a completed local 

government consistency statement from Yakima County. 

 

Please call with questions, or to discuss further.  We appreciate your assistance in addressing these comments. 

Thank you. 

Dustin Posten, PE 

Huibregtse, Louman Associates, Inc. 
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Phone: (509) 966-7000 | Fax:  (509) 965-3800 

 

From: Phil Hoge [mailto:phil.hoge@co.yakima.wa.us]  

Sent: Thursday, December 18, 2014 8:32 AM 

To: Dustin Posten 

Cc: Thomas Carroll 

Subject: Zillah Water System Plan - County's Consistency Checklist 

 

December 18, 2014 

 

Dustin Posten, PE 

HLA, Inc. 

2803 River Road 

Yakima, WA 98902 

 

Dear Dustin: 

 

Attached is Yakima County's Consistency Review Checklist for Zillah's 2014 Water System Plan.  

 

The population projections in the WSP are somewhat higher than Yakima County's most recent population projection for 

Zillah, which was issued in 2007 during the County's review of its Urban Growth Areas. The County projected Zillah's 

population to be 4,019 in year 2025. Using a straight line interpolation from Zillah's year 2005 population of 2,595 (the 

official estimate by Office of Financial Management) results in a "six-year growth projection" of 3,663 people (in year 

2020) and 3,734 people (in year 2021). The WSP projects that Zillah’s population will be 3,754 in year 2020 and 3,855 in 

year 2021. Thus, the WSP’s projections are higher than those made by Yakima County.  

 

Furthermore, Yakima County is currently in the process of projecting populations through year 2040 for each city in the 

County as part of our next review of Urban Growth Areas, which is due to be completed in year 2017. These projections 

are not yet finalized; however, we have noted that Zillah's population grew at an annual rate of 1.45% from 2010 to 

2014. This is lower than the annual rate of 2.7% used by the WSP for the period 2014 to 2035.  

 

Please feel free to contact me if you have questions or need additional information. 

 

Sincerely, 

 

Phil Hoge 
Project Planner - Long Range 

Planning Division | Yakima County Public Services 

Fourth Floor County Courthouse | 128 N. 2nd Street | Yakima, WA 98901 

509-574-2300 voice | 509-574-2301 fax 

phil.hoge@co.yakima.wa.us 

www.yakimacounty.us/planning 

 
This email and replies to it are subject to public disclosure under Washington state statute (RCW 42.56 - Public Records Act). 
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Water Use Efficiency (WUE) Program 

 

Introduction 

The City of Zillah (City) recognizes that water is a valuable and essential natural resource that needs to 

be used wisely. This Water Use Efficiency (WUE) program provides an approach to increase water use 

efficiency within the City’s water service area.  

 

Objectives 

The objectives of this document are to: 

• Describe how the City of Zillah Water District (City) will meet the state requirements of the 

Water Use Efficiency Rule (WUE Rule) 

• Outline the water use efficiency goals the City has established 

• Describe the water use efficiency measures that the City has chosen to implement to meet its 

Goals 

• Describe how the City’s water use efficiency program will be re-evaluated annually. 

  

Water Use Efficiency Plan 

Under the WUE Rule, City of Zillah must have set water use efficiency goals by July 1, 2010 and measure 

progress each year toward meeting those goals. As part of the Planning Requirements of the WUE, 

municipal water suppliers are required to collect data, forecast demand, evaluate WUE measures, 

calculate distribution leakage and implement a WUE program to meet their goals. Goals must include a 

measurable outcome, address water supply characteristics, and include an implementation schedule. As 

part of this data collection, demand forecasting is also an essential component for determining future 

use and potential savings through a water use efficiency program. The City must also evaluate or 

implement efficiency measures to help meet the goals. A description of the water supplier’s water 

source and supply characteristics must also be provided. 

 

Distribution Leakage Standard  

Prior to adoption of the Municipal Water Law, the Department of Health did not have a set distribution 

leakage standard, but encouraged a figure of 20% or less. Municipal water suppliers must now meet a 

10% or less distribution system leakage rate to comply with the new state standard. Leakage must be 

presented both as a percentage and as leakage volume, and based on a rolling three-year average.  

 

Compliance with the distribution leakage standard must have been met by July 1, 2010; if unable to 

meet this standard, the supplier must have developed and implemented a Water Loss Control Action 

Plan that outlines the steps and timelines to achieve the desired leakage rate. Additionally, a meter 

installation schedule is also required for all service connections currently not metered.  

 

Goal Setting and Performance Reporting  

The WUE requires municipal water suppliers to establish water use efficiency goals. Establishing goals 

demonstrates commitment and support from the utility and its’ water customers to use water 



 

 

efficiently. Goals must be established through a public process and reported on annually, to customers 

and DOH by July 1 of each year. The WUE goals established through a public process are for a six-year 

period, and should be re-evaluated each cycle. Goals must be measurable, address water supply and 

demand forecasting, and include an implementation schedule for each goal. Performance reports are 

required to be made available to the public: this requirement may be fulfilled by including the 

performance report information in the annual Consumer Confidence Report.  

 

Annual water system production total, distribution system leakage information, and a description of the 

WUE goals and progress of achieving them must also be included in this publication. 

 

WATER SUPPLY CHARACTERISTICS  

The City of Zillah has three sources for water supply with a total reservoir capacity of 1.46 MG. All three 

City-owned source wells are located on City-owned properties at various locations within the water 

system. For a total breakdown of the city’s water system, see the most recently adopted City of Zillah 

Water system Plan for further details. 

 

WATER CONSERVATION GOALS 

The City of Zillah is implementing water conservation measures as mandated under WAC 246-290-466. 

Water meters are in place at all sources and service connections. Meter data is collected and evaluated 

to determine trends in the consumption of water, and to generally account for the water in the system. 

The following is an outline of the measures that will be taken in an effort to achieve our water use 

efficiency goals.  

 

Goals and Measures 

City of Zillah's Demand - Conservation goal will be to reduce the average equivalent residential unit 

annual water consumption by a minimum of 1% across all user classes within six years.  

 

WATER CONSERVATION MEASURES 

 

Water Use Efficiency Measures 

The WUE Rule requires that water efficiency measures must be implemented or evaluated. WAC 246-

290-810 identifies the minimum number of water use efficiency measures that must be evaluated based 

on system size. City of Zillah has more than 1,000 connections and therefore must evaluate or 

implement five supplementary water use efficiency measures in addition to the mandatory measures. 

The following sections describe the mandatory measures and the supplemental measures City of Zillah 

will implement. 

 

Mandatory Measures: 

1. Source and Service Metering  

Source Metering – City of Zillah currently meters all customers and sources. The City has production 

meters on all water sources as well as a state of the art telemetry system to monitor these sites. The 

telemetry system monitors the operation of our water production system for possible pressure loss, 

pump function, and water reservoir levels. Each component of the water supply system including the 



 

 

city’s meters, water mains, supply wells, reservoirs, booster stations, pressure reducing valves, and 

other facilities is inspected regularly and repairs are made when necessary.  City of Zillah is already in 

compliance with this requirement. 

 

Service Metering –Industry standards for residential water meters state that these meters are expected 

to have a reasonable level of accuracy within their average service life of 10 to 12 years. The City’s Public 

Works staff has implemented a proactive meter replacement program with the goal to reduce system 

leakage and achieve a standard meter age of ten years or less.  

 

2. Meter Calibration 

The City must calibrate and maintain meters based on generally accepted industry standards and 

manufacturer information. Compliance will be maintained by the City by performing maintenance on 

the source and service meters every five to ten years at a minimum. Meter calibration is performed on 

an as-needed basis, typically when meter readings are inconsistent with customer consumption history. 

 

3. Leak Detection and Water Accounting 

Leak Detection – As leaks are discovered, they are repaired or mains are reconstructed as needed. One 

way we watch for system leaks is through our meter reading program. The City’s Finance Department 

uses software that tracks the consumption history of each meter. If a meter shows a higher than 

average consumption level during any given billing cycle a maintenance worker is sent to the site to 

verify the reading. If the reading is accurate, the location is then investigated for potential leaks to 

prevent further water loss.  

 

Future work to decrease distribution system leaks will focus on service meter replacement and close 

monitoring of non-revenue water usage. Non-revenue water uses include, but are not limited to, water 

used in street sweeping, vacuum truck sewer cleaning, and water line flushing.  

 

4. Customer Education 

Public Education – The City provides informational materials aimed at water use efficiency for 

customers on the City’s website, www.cityofzillah.us, and at City Hall. Documents such as our annual 

water quality reports provide customers with information specific to the City’s water systems as well as 

tips that they can use to practice efficient water use in their daily lives.  

 

City of Zillah sends out seasonal water conservation tips to their customers in each Consumer 

Confidence Report to help prepare customers for the changing season. 

 

5. Water Loss Control Action Plan  

To control leakage, systems that do not meet the DSL standard must implement a Water Loss  

Control Action Plan (WLCAP). The City’s rolling 3-year average DSL was 21 percent in 2009 and 13 

percent in 2013 The City has increased recordkeeping and estimating of authorized water consumption 

uses such as construction, flushing and firefighting activities to reduce the amount of DSL in the system. 

The City will also conduct a leak detection survey of 25% of the total system in 2015, 2016 and 2017 to 

identify leaking water mains.  

 

It is anticipated that the 2013 DSL of 14.49 percent will be reduced because of new record keeping 

practices and the completion of the leak detection surveys. 



 

 

 

Current Measures  

A minimum of five WUE measures must be evaluated or implemented for a system the size of the City of 

Zillah.  To satisfy this requirement, the City has implemented, intends to implement or evaluate the 

WUE measures described below. 

 

WUE Measures Implemented or to be Evaluated: 

1. Ordinance Adoption/Modifications -Annual review of existing municipal code and ordinances related 

to water use and conservation is ongoing and aims to support long-range water resource planning 

efforts and goals of the City’s water conservation program.  

 

2. Customer Consumption History - The monthly utility statements that the City sends out to its 

customers indicate monthly water consumption. Customers may request a more detailed breakdown of 

water consumption history by allowing customers to track and compare their usage. Citizens can be 

informed of their own water use trends. The city normally contacts a customer that has had a couple of 

months of higher than normal bills. The awareness can allow them to evaluate their individual water 

conservation needs and alert them of potential leaks.  

 

The WUE rule allows measures to be counted as multiple measures if they are applied to different 

customer classes.  Consequently, because the City implemented Customer Consumption History for 

single-family, multi-family, commercial, education and government customer classes, it counts as five 

conservation measures.  

 

The City of Zillah is investigating the ability to implement the Customer Consumption History on a yearly 

basis so that the customer may see what their consumption was a year ago.    

 

3. Building Code and Land Use Program – The City has recently adopted the 2012 revision of the 

International Building Code as well as several others such as International Residential Code (IRC), 

Uniform Plumbing Code, International Property Maintenance Code (IPMC), and The International Fire 

Code (IFC), which will provide for the most up to date requirements for domestic water systems and low 

flow water fixtures. 

 

Additionally, the city is looking into Low Impact Development (LID) measurers that will assist in further 

water conservation within the city. 

 

4. Conservation Education Information 

City of Zillah will consider offering more frequent educational information outlining more efficient 

indoor and outdoor water use during each billing cycle. Quarterly educational tips would target the high 

users of water in the area. City of Zillah may educate the public about why water conservation is 

important and why there is a particular need to lower water usage during the peak months of June, July, 

and August. Conservation tips would address seasonal topics such as outdoor water reduction in the 



 

 

yard, and during the winter months will focus on indoor leak prevention tips. The city will also send the 

Stop Water Waste brochure provided by Washington State Department of Health, once a year. 

 

Cost & Water Savings Estimate of Measures 

 

1. Ordinance Adoption/Modifications- Annual review of existing municipal code and ordinances related 

to water use and conservation 

 

WUE Measure Cost Estimate: $500 for preparation of materials  

 

Estimated Water Savings: Unknown; however, it is anticipated that educating customers on the 

need to identify and repair potential leaks will contribute significantly to the goal of reducing 

single-family residential consumption.  

 

WUE Measure Action Status: Scheduled for implementation in 2015.  

 

 

2. Customer Consumption History – Currently, monthly water bills show the previous and present 

meter readings to provide user consumption total for the month. This measure will further educate 

the public on the purpose of water conservation and the benefits of reducing excessive and/or 

unnecessary water use. Minimal costs associated with this measure include preparing the 

notification language to print the selected message. The low cost of implementing this measure 

makes it an effective way to accomplish the specified efficiency goal.  

 

WUE Measure Cost Estimate: $200 for preparation of materials  

 

Estimated Water Savings: Unknown; however, it is anticipated that educating customers on the 

need to identify and repair potential leaks will contribute significantly to the goal of reducing 

single-family residential consumption.  

 

WUE Measure Action Status: Scheduled for implementation in 2015.  

 

 

3. Building Codes and Land Use Program- Adoption of updated biding, fire, plumbing, and property 

maintenance codes. 

 

WUE Measure Cost Estimate: $500 for updated materials (i.e. 2012 IBC, IFC, UPC, IPMC, etc.) 

 

Estimated Water Savings: Unknown; however, it is anticipated that water saving fixtures and 

facilities will contribute significantly to the goal of reducing single-family residential 

consumption.  

 

WUE Measure Action Status: Scheduled for implementation in 2014.  

 

4. Conservation Education- Conservation Education is currently done during the annual Consumer 

Confidents Report however the city will start to add additional information to the city website and 

send out a brochure on water waste as well. 



 

 

 

WUE Measure Cost Estimate: $500 for materials  

 

Estimated Water Savings: Unknown; however, it is anticipated that educating customers on the 

need to identify and repair potential leaks will contribute significantly to the goal of reducing 

consumption.  

 

WUE Measure Action Status: Ongoing (CCR) and new material addition by 2015.  

 

A summary of the estimated costs to implement the selected measures, their estimated water savings, 

and overall cost-effectiveness are provided in Table 4. The City of Zillah will re-evaluate the effectiveness 

of the measure during each program update to determine its potential for future implementation.  

 

TABLE 4- SUMMARY OF DEMAND SIDE WUE MEASURES 

 

Measure Description Implementation 

Cost 

Year of 

Implementation 

Projected 

Water Savings 

Ordinance 

Adoption/Modifications 

$500/yr Ongoing Unknown 

Customer Consumption 

History 

$200 2015 Unknown 

 

Building Code and Land 

Use Program 

$500 2014 Unknown 

Conservation Education  $500/yr +  Annual CCR 

costs 

Ongoing (CCR) and 

new material addition 

by 2015 

Unknown 

 

A. Source and Service Meter Calibration- Zillah will begin calibrating all source meters every two years. 

The meters were calibrated at the time of installation or rehabilitation and have not been 

recalibrated since. Therefore, the City of Zillah plans to budget to have its flow meters calibrated in 

2015 and recalibrated roughly every two years after that. Actual water savings from meter calibration 

is unknown, but if the accuracy of all source meters is improved by 0.5%, the resulting water savings 

could be as much as 879,000 gallons, considering that approximately 175 million gallons were 

pumped into the system in 2013. It should be noted that the opposite of water savings could result; 

therefore, it is unknown if distribution system leakage (DSL) will be reduced or how much water 

could be saved through meter calibration. 

 

WUE Measure Cost Estimate: $2,000 for a spare source meter and $1,000 annually for 

calibration of one source meter and half of the larger service meters.  

 

Estimated Water Savings: Unknown; could potentially reduce DSL by 0.5%.  

 

WUE Measure Action Status: To be completed in 2015. 

 

B. Service Meter Replacement – In 2004, Zillah began upgrading all existing service meters to radio-read 

meters. Installation of the service meter upgrades will be completed in 2018. Radio-read meters have 

already reduced the time Zillah spends reading meters, and has reduced inaccuracies from older 



 

 

worn or malfunctioning meters. Replacing the meters has also allowed the City to identify sources of 

excessive usage and possible leakage on the customer side of the meter. With use of radio-read 

meters, customers can easily be alerted of their excessive use and work with the City to eliminate the 

leakage. Installation of the new radio-read meters has reduced the difference between production 

and consumption volumes as well as overall water consumption within the City. 

 

WUE Measure Cost Estimate: Approximately $10,000 per year.  

 

Estimated Water Savings: Unknown.  

 

WUE Measure Action Status: Implementation began in 2004, and should be completed 

by 2018.  

 

C. Water Valve and Service Replacement –The City has replaced main line water valves and water 

services along various streets. The projects directly contributed to distribution system losses (DSL) by 

eliminating the aging and leaking, valves and services at these locations. The condition of all system 

valves and water services is unknown, but leaking is suspected, especially at main line valve locations. 

The City will identified inoperable valves, putting large areas of water system users at risk for 

contamination and water loss during a water main break. Replacement of these aging, inoperable 

valves will likely reduce the current DSL percentage. A water valve replacement project may be 

scheduled as a recommended future improvement. If so, the City will replace  valves known to be 

inoperable and leaking, and will replace those in the poorest condition first.  

 

WUE Measure Cost Estimate: $10,000 per year.  

 

Estimated Water Savings: Unknown, but potentially significant reduction in DSL.  

 

WUE Measure Action Status: Project may be scheduled for 2016. 

 

The above costs and estimated water savings of the identified supply side measures have been 

summarized in Table 5. 

 

TABLE 5-SUMMARY OF SUPPLY SIDE WUE MEASURES 

Measure 

Description 

 

Implementation 

Cost 

Year of 

Implementation 

Projected 

Water Savings 

 

Source and Service 

Meter Calibration 

$1,000 2015 Unknown 

Service Meter 

Replacement 

$10,000 per year Complete by 2018 Unknown 

Water Valve and 

Service Replacement 

$10,000 per year 2016 Unknown 

 

 

The City plans to budget funds each year for the next six-year period to fund the WUE measures listed 

above in Table 4 & 5. These budget amounts are reflected in the proposed City of Zillah financial plan in 

Chapter 9 of Comprehensive Water System Plan. 



 

 

 

 

Reclaimed Water Opportunities 

The WUE rule requires the City to collect information on reclaimed water opportunities and include that 

information in the water plan.  At a minimum, the information should include: 

• Where reclaimed water could potentially be used, such as parks, golf courses, groundwater 

recharge facilities, and car washing facilities. 

• Where reclaimed water production facilities exist and the locations of reclaimed water 

distribution lines. 

• Any barriers to the use of reclaimed water, such as cost, permitting issues, water rights 

mitigation, and local regulations that govern the use of reclaimed water. 

• Contractual obligations and agreements that limit the use of reclaimed water. 

• Where reclaimed water is used or proposed to be used.  

• The City’s efforts to develop the use of reclaimed water. 

There are currently no water reuse facilities, either sources or users, within the city service area and the 

number of potential sources is very limited. There are only a couple of commercial/ industrial process 

facilities in the area which use municipal water for their processes.  There are no fish hatcheries or 

storm water impoundments in the service area. The city sewage treatment facility is a likely source for 

reclaimed water. The combination of the costs of adding secondary level treatment requirements to the 

waste water treatment plant when used for irrigation, and of pumping and piping of reclaimed water to 

existing potential customers make reuse of treated  wastewater economically unfeasible.  

 

The cost of the additional treatment would be greater than current costs. Even greater would be the 

cost of constructing miles of transmission and distribution pipes to convey the treated wastewater to 

the points of application. The total amount of water that would be off-set from the City’s supply would 

be relatively small considering the large cost of additional treatment and conveyance. As a result, reuse 

of treated wastewater does not make sense for the City of Zillah at this time and is not something the 

City will pursue during the life of this Plan.  

 

The City does, however, understand the importance of reuse of treated wastewater in potentially 

reducing demand for potable water. Zillah will continue to evaluate the use of reclaimed water and will 

pursue any viable opportunities that are identified. 

 

All Water Use Efficiency measures currently implemented and those that may be implemented by the 

City of Zillah in the future; will be funded from the most current Water Operations and Maintenance 

portion of the city budget.  

 

Evaluation of Rate structures 



 

 

The City of Zillah currently uses a declining block rate (charge per unit of water decreases with higher 

use). The City of Zillah is reviewing historic pricing and doing a cost benefit analyses to determine a 

competitive rate structure. The City is reviewing rate structure strategies that will provide financial 

sustainability as well as encourage high water users to reduce usage during the summer months of June, 

July, and August. Several under consideration are listed below. 

 

• Uniform rate plus seasonal surcharge for high usage  

This option focuses on conservation in peaking and average use system-wide. All residential customers 

pay a base charge, plus a uniform rate for each 1000 gallons of water used. Over a certain level of use, 

the surcharge is applied and the user pays a higher rate per 1000 gallons over the set level of use. 

Typically this surcharge takes effect in warm-weather months (May, June, July and August). It is the 

easiest method to implement, and can encourage businesses and industry to reduce their use during 

seasonal peaks and thus extend the capacity of existing assets. A potential drawback is that there is little 

latitude in setting the surcharge rate without reducing the uniform rate.  

 

• Inclining Block Rate Structure  

This option targets conservation at peaking and average use within customer classes. All customers in 

the same class (residential, commercial, industrial etc.) pay a base rate per unit of water used, under a 

certain threshold of water use. For any use above the set threshold, a higher rate per unit of water used 

is charged. Additional volume blocks can be defined where higher rates are charged. The inclining block 

rate structure and rates for residential customers may be different from that of commercial and 

industrial customers. This option can target high volume users better than using individualized rates; it is 

effective throughout year; and it works best when customer classes are fairly homogenous. Three or 

more pricing tiers are recommended.  

 

• Individualized rates  

This is a version of inclining block rates in which the blocks or tiers are determined for each customer by 

the customer’s usage history. It targets individual customers peaking and average use. The first 

block/tier is generally set based on the customer’s usage during the winter months and is typically re-

evaluated annually. Individualized rates can encourage conservation even at the lower volume range. 

Potential drawbacks are that software modifications may be more extensive than for other methods, 

and individuals can artificially raise their winter average to gain a higher block/tier structure. Also, this 

option may not successfully capture high-end water users.  

 

• Lifeline Rates 

This option applies to a provider using the inclining rate structure, but adds a volume block lower than 

the base volume block (for example, 0 – 3 ccf or 0 – 2000 gallons). It thus provides relief for low-income 

customers. Low-income households are charged lower rates on that portion of water consumption that 

provides basic needs for cooking and cleaning but then higher charges are levied on water consumption 

beyond that amount. The difference in revenues must be made up in the remaining blocks. Lifeline rates 

could apply to all customers regardless of income levels unless a process is developed to identify and 

maintain a database on low-income users. 

 

• Hybrid Rates.  

A conservation rate structure may use a combination of the above listed rate structures. An example 

would include having an inclining block rate structure with a summer surcharge. Additionally, an analysis 

of the customer class consumption may show a need for different conservation rate structures for 

different customer classes. 



 

 

 

There are pros and cons to each method mentioned for both our water system and our customers. The 

city will evaluate the feasibility of adopting and implementing one of these conservation rate structures. 

 

 

DISTRIBUTION SYSTEM LEAKAGE EVALUATION  

Distribution system leakage (DSL) is defined as the difference between total water produced and all 

water consumed or purchased. We account for water within our system by examining supply and service 

meter data, and tracking water used for non-revenue producing purposes (maintenance and 

firefighting). Our records show that unaccounted for water losses in Zillah currently accounts for an 

average of 12.6% per year over the last three years.  

 

Early Conservation Planning Requirements set the maximum allowable rate of lost and unaccounted for 

water, at 20% of total source production. We estimate our DSL rate was significantly higher in the 1990’s 

and early 2000’s, before Zillah experienced significant growth.  

 

Our current DSL average represents the significant improvement in our distribution system leak 

evaluation program. Estimated amount of water the city has saved by implementing our current 

methods over the past 10 years is approximately 10%. This is a direct result of continuous work to 

eliminate steel water mains, and directly respond to water system leaks as they are discovered.  

 

Inaccurate supply meters are not considered a likely source of the high distribution system leakage.  All 

of the meters are relatively new and the readings are in line with the expected pumping capacity.  

 

Service meter accuracy is considered a possible source of the high distribution system leakage.  Some of 

the meters have been checked and were found to be within acceptable ranges.  However, some of the 

meters are well over 15-years old and are likely inaccurate and in need of replacement. 

 

Water usage from fire hydrants is considered another source of the high DSL.  In more recent years, 

Zillah has placed greater emphasis on metering consumption from fire hydrants and now owns 3 

hydrant meters to rent out to contractors.  Zillah will continue to emphasize the importance of metering 

hydrant usage. 

 

The current WUE Rule mandates that we achieve an average DSL of 10 % or less  based on a three year 

rolling average. Historic Distribution System Leakage (Table 2), below, summarizes the current three 

year rolling average. 



 

 

 

 

Target Water Savings Projections 

It is anticipated that Zillah will realize a 1% reduction in the average equivalent residential unit annual 

water consumption through the implementation of water conservation measures. Table 3 provides the 

demand forecast for the year 2019 based on a 1% reduction in water consumption expected from the 

planned conservation measures. 

Table 2-Historic Distribution System Leakage 

ZILLAH WATER PRODUCTION AND CONSUMPTION 2007-2013 

(values are in million gallons) 

Year Production Consumption 
Un-Metered / 

Non-Revenue 
DSL DSL % 

2007 135.70 120.28 0.03 15.40 11.35% 

2008 144.92 120.24 0.29 24.38 16.83% 

2009 162.98 127.29 0.72 34.97 21.46% 

2010 159.83 134.21 0.23 25.39 15.89% 

2011 183.99 154.93 0.29 28.77 15.64% 

2012 152.52 140.91 1.26 10.35 6.79% 

2013 175.70 149.06 1.18 25.46 14.49% 

Total 1,115.64 946.92 3.99 164.72 - 

Average 159.38 135.27 0.57 23.53 14.77% 

3-Yr. 

Ave. 170.74 148.30 0.91 21.53 12.61% 



 

 

 

Table 3-WATER DEMAND FORECAST FOR YEAR 2019 WITH CONSERVATION MEASURES 

WATER DEMAND FORECAST FOR YEAR 2019 WITH WATER USE EFFICIENCY GOAL 

  
Services 

Annual 

Demand (MG) 
Average Day Demand (Gallons) 

Projected Demand 1,243 168.47 461,553 

1% Consumption Reduction 

Goal 
- - 1.68 4,616 

Total 1,243 166.78 456,937 

 

Annual Performance Reporting 

City of Zillah must submit a performance report to the Department of Health by July 1st, and each year 

thereafter. The annual report must include: 

• Total source production and system wide consumption 

• Distribution system leakage in percentage and volume 

• Goal description, schedule, and progress toward meeting goals 

 

The Washington Department of Health, Office of Drinking Water (DOH) has developed a report form 

that must be used. DOH has also developed a spreadsheet to track monthly production and 

consumption volumes and calculated DSL volume and percentage. These reports will be made available 

to the public upon request. 

 

WUE Program Effectiveness Evaluation 

The City of Zillah will evaluate the effectiveness of the WUE program each year by calculating 

distribution system leakage and demands per single-family residence and comparing to prior years.  The 

program will be amended as needed if reductions in distribution system leakage or demands are not 

seen. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Water Loss Control Action Plan 

Summary  

The Public Works Department is effectively working to reduce our Distribution System Leakage (DSL). 

We established a supply side goal to reduce DSL from 14.49 % to 8.0% by 2019. We expect to achieve 

10% or less DSL by 2016.  

  

Finding Apparent Losses  

The first step is to find out more about our apparent losses by obtaining more accurate data. To do this, 

we aim to resolve our method of reading meters this year. We installed radio-read meters over the last 

couple of years to obtain more accurate consumption data year-round. We also plan to implement a 

system to account for the un-metered authorized water consumption, like hydrant flushing. We are 

continuing to identify any unauthorized connections without a meter tapped into the system.  

  

Finding Real Losses  

Another priority of ours is to identify sources of water loss within our system. We are looking into 

performing a leak detection survey. Initially in 2007, our calculated leakage was over 11%. We have 

experienced issues with the conversion to a new system of accounting for water.  We are looking to 

reduce the DSL to an average of 10% within 3 years.  

 

At this time, all city-owned buildings/facilities have meters installed. There are additional areas that 

need new meters that are broken. Work crews are in the process of replacing meters as funds become 

available. 

 

We are exploring the idea of a new metered filling station for water trucks and the Fire Department. 

This will help us track previously unmetered authorized uses for trucks for cleaning streets, firefighting, 

or construction.  

  

In addition, we have taken the following measures to reduce the annual volume of water loss:  

 

1. Ordinance #400 enforces a $100.00 or imprisonment in the city jail for not more than 30 days 

or both such fine and imprisonment for unauthorized fire hydrant use.  

 

2. Upgraded meter telemetry capabilities and reliability for increased monitoring of water 

production.  

 

3. Quick and efficient response by staff to all known distribution leaks.  

 

4. The replacement of aging and unreliable water mains.  

5. An annual leak detection program that will survey a minimum of 25% of our total water mains 

every year until compliance is achieved.  

 

 



 

 

 

Funding Our Water Loss Program  

The Public Works department staff and city council have made both a financial and philosophical 

commitment to using our water effectively and wisely, now and into the future. Through review of our 

rate structure and by actively seeking out funds for needed system improvements/repairs, we expect to 

meet our DSL reduction goal. We will achieve this by:  

 

• Seeking Funding Opportunities: We will actively seek funding to repair our aging infrastructure, which 

is over 50 years old in some areas. 
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Chapter 13.08
WATER SYSTEMS

Sections:

Article I. Domestic Water and Sewer Facilities

13.08.010    Intent.
13.08.020    Minimum standards.
13.08.030    Adoption of standard specifications.
13.08.040    Violation – Penalty.

Article II. Water Rates

13.08.045    Connection to domestic water system.
13.08.050    Minimum rates within city limits.
13.08.055    Rates in excess of minimum charge.
13.08.060    Rates within city limits when no meter exists.
13.08.065    Surcharge for users outside city limits.
13.08.070    Penalty provision.
13.08.075    Governmental entity – Payment.
13.08.080    Lien provision.
13.08.090    Irrigation water.
13.08.092    Municipal irrigation water.
13.08.095    Capital recovery reimbursement costs.
13.08.100    Capital cost recovery areas.
13.08.115    Disconnections and reconnections.
13.08.116    Disconnections at rentals.
13.08.117    Definition of timely basis.
13.08.118    Additional charge for city water.

Article III. Prohibited Acts

13.08.120    Drawing water from another’s pipes without city permission.
13.08.130    Superseded.
13.08.135    Superseded.

Article IV. Cross-Connections

13.08.140    Purpose of article.
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13.08.150    Definition of cross-connection.
13.08.160    Cross-connections prohibited.
13.08.170    Existing cross-connections.
13.08.180    Duties of public works administrator.
13.08.190    Discovery of hazard – Abatement.
13.08.200    Violation – Penalty.

Article I. Domestic Water and Sewer Facilities

13.08.010 Intent.

This article is intended to provide minimum standards for the construction of domestic water
and sewer facilities within the city. The city intends to use the Standard Specifications for
Municipal Public Works Construction as the minimum required standards for future
construction within the city. All future public works construction after the effective date of the
ordinance codified in this article shall be in compliance with said standards. (Ord. 618 § 1,
1987; Ord. 557 § 1, 1985)

13.08.020 Minimum standards.

No person shall construct any domestic water or sewer facility within the city unless said
construction has specifications which are at a minimum the Standard Specifications for
Municipal Public Works Construction. (Ord. 618 § 2, 1987; Ord. 557 § 2, 1985)

13.08.030 Adoption of standard specifications.

The city adopts the Standard Specifications for Municipal Public Works Construction as
prepared by the Washington State Chapter of American Public Works Association. This
adoption by reference includes all future amendments and changes to said Standard
Specifications for Municipal Public Works Construction which are prepared by and adopted in
the future by the Washington State Chapter of American Public Works Association. A copy of
said Standard Specifications for Municipal Public Works Construction can be obtained from
the city public works superintendent at a cost to be determined. (Ord. 618 § 3, 1987; Ord. 557
§ 3, 1985)

13.08.040 Violation – Penalty.

Any person who shall violate any provision of this article shall be guilty of a misdemeanor and
on conviction thereof shall be fined in an amount of not more than $500.00 for each violation,
or jailed for a period not to exceed 30 days, or both such fine and incarceration. In addition,
any violation of this article shall be deemed to be a public nuisance, subject to prevention or
abatement by injunction or other appropriate legal remedies in a court of competent
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jurisdiction. (Ord. 618 § 5, 1987; Ord. 557 § 5, 1985)

Article II. Water Rates

13.08.045 Connection to domestic water system.

A connection charge is imposed on the owner of any lot of facility to be connected to the
domestic water system, when the owner of the lot or facility to be so connected has not paid a
domestic water connection charge for connecting such lot or facility to the domestic water
system. The cost for making a new service connection shall be the responsibility of the
property owner/applicant. No water service will be provided until the connection fee general
facility charge has been paid in full, and no second or subsequent service connection will be
allowed unless all previous connection fees have been paid in full.

A. New Connections. City shall review and approve all new connections to the public domestic
water system. Such connections shall be subject to the charges and requirements of this
chapter.

1. Meter Size and Charge. The public works director shall determine appropriate meter
size for proposed service, uses and facilities. A domestic charge shall be determined by
the size of the water meter to be installed based upon the following chart:

3/4 inch $600.00

1 inch $780.00

1-1/2
inches

$1,080

2 inches $1,440

3 inches $1,800

4 inches $2,160

City shall provide and install any required meters of one inch or less. The provisions shall
include the cost of the meter, vault, backflow device and cost of installation.

2. Meters Greater Than One Inch. For connections requiring meters that are greater than
one inch in size, the cost of the meter, vault, backflow device and installation shall be the
responsibility of the property owner/applicant. For any facility to be served by a water
meter that is larger than four inches in diameter, public works director shall calculate a
recommended domestic charge pursuant to this subsection. The recommended
domestic charge shall be calculated in a manner consistent with the methodology utilized
for calculation of rates set forth herein.
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B. Replacement of Existing Meters. City shall provide meters for replacement of obsolete,
defective and/or worn out meters caused by reasonable wear and tear and as determined
reasonable and appropriate by public works director. Replacement shall apply only to meters
of one inch or less in size. City shall not provide replacement meters in any other
circumstance. Replacement of larger meters shall be the responsibility of the property owner.
All costs for meter (i.e., larger than one inch), installation, supplies and labor shall be the sole
responsibility of the property owner.

C. Standards for Installation. All new and/or replacement meters shall be installed by the city or
under the supervision of the public works director or his/her designee. Plans and
specifications may be further required by public works director as may be reasonable or
appropriate for the installation.

D. General Facility Charge. A general facility charge (GFC) is based on equivalent residential
units (ERU). An ERU is a baseline number representing average residential household water
consumption as defined in the most recent city of Zillah Comprehensive Water System Plan.
An ERU for standard residential connections shall be equal to $2,000. For nonresidential and
nonstandard residential connections requiring more than one ERU, the following shall apply:

1. Estimate of Water Usage. An applicant/property owner for a nonresidential and/or
nonstandard residential connection shall prepare an estimate of the required water
service ERU for the proposed use and/or facility. Such estimate shall be reviewed by
public works director (or his designee) and a final use estimate determined for the use
and/or facility. The estimate may be based upon the Department of Health and
Department of Ecology estimates (as defined in their most recent respective design
guidelines), this comprehensive water plan, and/or assessment of similar connections
and uses.

2. Payment of GFC. The property owner/applicant for the water service shall pay a GFC
based upon the use evaluation (e.g., if a nonresidential or nonstandard residential
customer uses 20 times the flow of the average household, this use would be expressed
as 20 ERUs). This number shall be rounded to the nearest one-tenth ERU and the GFC
based on a rate of $2,000/ERU.

3. Monitoring – Additional Charge. City shall have the right to evaluate and monitor
metered water use for a period of 24 months to determine the actual number of water
ERUs utilized by the use and/or facility. If it is determined that the actual ERUs are greater
than the estimated ERUs, the city shall establish the amount of such excess use and
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charge property owner for the increased general facility charger (GFC).

4. Use Greater Than 20 ERUs. City reserves the right to negotiate GFCs for activities or
uses that are determined to use greater than 20 ERUs that can clearly show a substantial
increase in property value to the city’s service area. The following criteria shall be used in
determining a GVC reduction:

a. An applicant that proposes a use and estimates that more than 20 ERUs may be
required shall submit, in writing, a request to the city to negotiate the GFC.

b. If the applicant chooses to negotiate the GFC, they shall submit relative and
factual information in writing regarding the proposed property value increase. City
shall verify the applicant’s information and may also provide additional information on
the proposed property value increase and set a date for city council review and
consideration of the GFC.

c. City may at the same time use Yakima County tax assessor and building permit
information to verify the subject property’s value with those stated in the negotiated
GFC. Assessor and building permit data may be determinative in the assessment of
value for purposes of calculating and reduction in the negotiated GFC. If fair market
property values or actual ERU data is different than the initial evaluation, city may
make an appropriate adjustment in the GFC charge.

d. For every $1,000,000 of proposed property value increase, city may reduce the
GFC by one ERU that is above the initial 20 ERUs. At no time shall an activity
generating more 20 ERUs be charged less than 20 ERUs.

5. Use Greater Than 50 ERUs. For activities that generate greater than 50 ERUs, city
may also negotiate a reduction in GFC based on employment opportunities that the site
would generate. In this case, in addition to other required information in this section, the
applicant shall also submit any available information on number of potential employees
and wages related to the site and its impact to the city. If a reduction in the GFC is
granted through this subsection, it shall also be verified at 12 and 24 months. If true
employment projections, or actual ERU data is different than the initial evaluation, city may
make an appropriate adjustment in the GFC charge.

Any such granting of reducing a determined GFC shall include a finding of fact that clearly
indicates the reasons for such a reduction and is approved by the city council.

6. Material Change in Usage. In the event that a material change in usage occurs which
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increases the number of ERUs for a water service, the city may determine and issue an
additional GFC based upon such increased usage. The determination may be based
upon a monthly monitoring of water usage by the use and/or facility.

E. Change in Fees/Charges. The fees and charges established herein may be amended from
time to time by ordinance of the city council. Any such amendments shall be based on
changes in the city’s cost of withdrawing, storing, distributing, planning, designing and/or
maintaining domestic water service to the city’s service area.

F. Schedule of Rates. The city shall maintain a schedule of current rates, fees and charges
and make them available to all interested persons. (Ord. 1084 § 2, 2006; Ord. 946 § 2, 2001)

13.08.050 Minimum rates within city limits.

The minimum monthly charges for water supplied by city of Zillah shall be as follows:

 2011 2012 2013 2014 2015
WATER  2% incr. 2% incr. 2% incr. 2% incr.

Base rate per
metered hook-up

$9.50 $9.69 $9.88 $10.08 $10.28

Such charge shall be for all water supplied up to a maximum of 300 cubic feet per month.
(Ord. 1284 § 3, 2011)

13.08.055 Rates in excess of minimum charge.

Water users shall be charged the following rates per cubic foot (cu. ft.) of water used in
excess of 300-cubic-foot minimum in any one calendar month:

 2011 2012 2013 2014 2015
WATER  2% incr. 2% incr. 2% incr. 2% incr.

300 – 1,000 cu. ft. 0.024 0.0244 0.0249 0.0254 0.0259

1,001 – 2,000 cu. ft. 0.022 0.0224 0.0228 0.0233 0.0238

2,001 – 3,000 cu. ft. 0.012 0.0122 0.0124 0.0127 0.0129

More than 3,000 cu.
ft.

0.007 0.0071 0.0072 0.0074 0.0075

(Ord. 1284 § 4, 2011)

13.08.060 Rates within city limits when no meter exists.

The Zillah Municipal Code is current through Ordinance 1346, passed December 16, 2013.

Zillah Municipal Code Chapter 13.08 WATER SYSTEMS Page 6 of 34



In the event no water meter is available to the user of city water so that the water so used by
the resident may be measured, said water shall be charged at a minimum price of $26.83 per
entity for each calendar month that water is supplied to said water user. (Ord. 1284 § 5, 2011)

13.08.065 Surcharge for users outside city limits.

The charges for all entities outside the corporate limits of the city of Zillah, with or without a
meter, shall be charged an additional fee in excess of all corresponding rate charges inside
the corporate limits of said city as follows:

 

 2011 2012 2013 2014 2015

  
50% x
base
rate

50% x
base
rate

50% x
base
rate

50% x
base
rate

Surcharge for users
outside city in addition
to base rate

$3.25 $4.85 $4.94 $5.04 $5.14

(Ord. 1284 § 6, 2011)

13.08.070 Penalty provision.

A penalty of $15.00 shall be levied in the event that the said charges are not paid by the
fifteenth of the month the bill is mailed. Nothing shall be credited or taken away from bills paid
before the fifteenth of said month. (Ord. 1284 § 7, 2011)

13.08.075 Governmental entity – Payment.

In order to recognize billing cycles and timetables for governmental entities, any and all
payments from governmental entities with respect to water charges shall be payable by the
twentieth day of the month the bill is mailed. The penalty provisions shall not apply except in
such instance as payment is not received by the identified due date. (Ord. 1284 § 8, 2011;
Ord. 1075 § 7, 2005)

13.08.080 Lien provision.

In the event said bill is delinquent for more than three months, a lien shall be placed upon the
property owner for said amount of delinquent charges and said service shall be disconnected
until paid in full. (Ord. 1284 § 9, 2011)

13.08.090 Irrigation water.
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All separate meters for irrigation water from domestic water shall be charged at the rate of
$10.00 per 1,000 cubic feet or any portion thereof. (Ord. 1284 § 10, 2011)

13.08.092 Municipal irrigation water.

All separate meters for irrigation water from domestic water for municipal use shall be charged
at the rate of $3.00 per 1,000 cubic feet or any portion thereof. (Ord. 1284 § 11, 2011)

13.08.095 Capital recovery reimbursement costs.

Anytime the city or an individual makes application for and complies with the provisions of
Chapter 13.30 ZMC, Utility Reimbursement Agreements, and the city council so authorizes,
any person or agency connecting to the sewer system in a reimbursement area shall be
responsible to pay for reimbursement costs associated with sewer system improvements to a
particular geographic area. (Ord. 946 § 3, 2001)

13.08.100 Capital cost recovery areas.

A. Establishment of Capital Cost Recovery Areas. Capital cost recovery areas (as shown in
Attachment A) are hereby established for the purpose of assessing fees to specially benefited
properties for the purpose of recovering capital costs for provision of improved water storage,
fire flow capacity, water service pressure and associated water service capabilities.

B. Establishment of New Water Connection Fees for Specific Benefit Districts. Fees shall be
assessed for new water connections within the capital cost recovery areas established herein.
Such fees have been calculated based on water system funds expended to construct the
identified capital improvements. Benefit area assessment fees per equivalent residential
service (ERU) for new connections to the city water system will be assessed as follows:

West Zillah ERUs $825

Zone 2 ERUs $1,250

All Other $400

Such fees shall be in addition to any costs or fees already in existence. New non-single-family
residential water service connections will be assessed fractional or multiple ERU benefit area
assessment fees as per this chapter.

D. Expenditures of Funds. Monies collected from connection fees for new water connection
for specific benefit districts shall be expended exclusively for costs associated with future
water capital improvements. The city clerk/treasurer shall maintain an accurate accounting of
said collections and expenditures.
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(Ord. 1162 §§ 1 – 4, 2008)

13.08.115 Disconnections and reconnections.

A. In addition to other lawful remedies to the city, with regard to the collection of delinquent
water charges, the public works director of the city is authorized to discontinue delivery of
water to any residence when the occupant thereof has failed to pay the delinquent water
charges within 10 days after the water charges become delinquent. Water charges are
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deemed to be delinquent if not paid by 5:00 p.m. on the fifteenth day of the month following
the month of billing. In the event the public works director discontinues water service and
delivery to a residence, then delivery of water shall not be commenced until full payment of all
delinquent amounts, including reconnection charges and penalties thereof, is made. Charges
for connection shall be $25.00 if reconnection is requested between the hours of 9:00 a.m.
and 4:30 p.m. on week days which are not holidays, or $50.00 if reconnection is requested at
any other time.

B. Deposit Requirement. Prior to commencing utility service connection to any person not
presently paying utility charges to the city of Zillah, Washington, said person requesting such
delivery and service shall be required to deposit to the city the sum of $100.00. Said deposit
shall be refunded to the person making the same after a one year period of time and on the
condition that all utility charges billed by the city of Zillah to said person have been paid on a
timely basis, as defined in ZMC 13.08.117. Said deposit, less any outstanding charges, may
also be refunded and returned to said person upon a request that utility service be
discontinued to said person.

Any person changing residences within the area served by Zillah utilities who request said
services from the city will not be required to make a deposit if a deposit previously made is in
the city’s possession. Such deposits shall be returned 12 months after being made even
though there has been a change in residence if all billings are paid timely.

Any person changing residences within the area served by Zillah utilities and who request said
services from the city will not be required to make a deposit if said person has previously
received utility service from the city and person has timely paid all billings for a period of one
year. (Ord. 1050 § 1, 2005; Ord. 806 § 1, 1995; Ord. 742 § 1, 1993; Ord. 583 § 1, 1985; Ord.

502 § 1, 1983; Ord. 2561 § 605, 1955)

13.08.116 Disconnections at rentals.

At any such time that a charge for domestic water imposed by the authority of this chapter has
been delinquent for 10 days, the city public works director is authorized to discontinue delivery
of domestic water to said residence. Said public works director shall discontinue water to said
residence irrespective of whether persons other than those whose incurred the water charges
now occupy the rental premises. The procedures for disconnections and reconnections set
forth in ZMC 13.08.115 shall apply to a disconnection under the authority of this section. (Ord.
923 § 3, 2000)

13.08.117 Definition of timely basis.
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“Timely basis” means prior to the assessment of penalty. (Ord. 706 § 2, 1991)

13.08.118 Additional charge for city water.

In addition to the rates per calendar month otherwise established by ordinance for city water
supplied per entity to any person, firm, or corporation within the limits of the city, there shall be
a rate increase of $1.25 to equal the sum of $9.00, effective January 1, 2005. (Ord. 1020 § 2,
2004)

Article III. Prohibited Acts

13.08.120 Drawing water from another’s pipes without city permission.

A. A domestic water user shall not permit other user or users of water, whether the same is for
domestic or other purposes, to draw or use water through his pipes without having obtained
permission from the water superintendent. Any water user who violates the provisions of this
subsection shall be guilty of a misdemeanor and the water to his property shall be turned off.

B. Any person who violates any provision of this section shall be guilty of a misdemeanor and
upon conviction thereof shall be fined in an amount not to exceed $500.00, or shall be
incarcerated for a period of time not to exceed six months, or both such fine and incarceration.
(Ord. 571, 1985)

13.08.130 Groundwater well drilling – Prohibited – Statement of policy.2

Superseded by Ord. 1139. (Ord. 642 § 1, 1988)

13.08.135 Groundwater well drilling – Prohibited – Penalty.*

Superseded by Ord. 1139. (Ord. 642 §§ 2, 3, 1988)

Article IV. Cross-Connections

13.08.140 Purpose of article.

The control, including elimination, of cross-connections for all new and existing water service
customers shall be in accordance with the city of Zillah’s cross-connection control manual,
attached to the ordinance codified in this article and incorporated in reference herein. In
addition, applicable regulations of the Department of Health stated in the State of Washington
Administrative Code (WAC 246-290-490) or subsequent revisions shall be complied with.
Where, in a specific case, different materials, methods or other requirements apply, the more
restrictive shall govern. Where there is a conflict between a general requirement and a specific
requirement the specific requirement shall govern. (Ord. 916 § 1, 2000; Ord. 635 § 1, 1988)
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13.08.150 Definition of cross-connection.

Any actual or potential physical connection between a public water system and any source of
nonpotable liquid, solid or gas that could contaminate the public water supply by backflow.
(Ord. 916 § 1, 2000; Ord. 635 § 2, 1988)

13.08.160 Cross-connections prohibited.

It is unlawful for any person to allow any contaminants or pollutants to back feed from their
facility and/or property into the city’s municipal water distribution system, and shall ensure that
there does not exist a cross-connection located within the facility and/or property to which said
domestic water service is to be delivered. In making application to receive domestic water
service from the city the applicant shall certify that no cross-connection exists or will exist
within the facility and/or property to which water service delivery is sought. (Ord. 916 § 1, 2000;
Ord. 635 § 3, 1988)

13.08.170 Existing cross-connections.

Should any person have within their facility and/or property an existing cross-connection with
the city’s domestic water system that cannot reasonably be eliminated a certified and
approved backflow prevention device shall be installed at the property owner’s expense. (Ord.
916 § 1, 2000; Ord. 635 § 4, 1988)

13.08.180 Duties of public works administrator.

It shall be the duty and responsibility of the public works director for the city to inspect for and
regulate the provisions of this article. The public works director shall be responsible to
determine circumstances under which existing cross-connections cannot be eliminated, and
shall be responsible to ensure that backflow prevention devices are installed to protect the
public domestic water system. (Ord. 635 § 5, 1988)

13.08.190 Discovery of hazard – Abatement.

If an immediate hazard to health is suspected by a located cross-connection, the public works
supervisor shall take immediate steps to disconnect the public domestic water supply to the
premises containing the cross-connection. (Ord. 635 § 6, 1988)

13.08.200 Violation – Penalty.

Violations of or failure to comply with the provisions of this article are declared to be unlawful
and are declared to be a misdemeanor. Upon conviction for a violation of this article, a fine in
the sum of $500.00, or incarceration of a period of not to exceed 30 days, or both said fine or
imprisonment may be imposed. (Ord. 635 § 7, 1988)
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2

    Editor’s Note: Ord. 256 sets out water system provisions not set out in this code. Rates
have been codified as they have been amended regularly. Other water system ordinances
not codified are as follows: Ords. 77, 95, 103, 133, 149, 151, 156, 166, 173, 224, 225, 245,
253, 278 and 422.

    Editor’s note: Ord. 1139 consolidates and amends the provisions of Ords. 642 and 1045.
Provisions covering the subject matter previously contained in these sections are now found
at ZMC 13.18.065 and 13.18.095.
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Chapter 13.18
UTILITY STANDARDS FOR URBAN GROWTH AREAS1

Sections:

Article I. Water Service

13.18.010    Statement of purpose.
13.18.020    Water connection application/requirement.
13.18.030    New development and substantial improvements.
13.18.040    Availability of service/deferral of connection.
13.18.050    Service outside city limits.
13.18.060    Surcharge for users outside city limits.
13.18.065    Drilling prohibited – Exceptions.
13.18.070    Irrigation water.
13.18.080    Municipal irrigation water.
13.18.090    Penalty provision.
13.18.095    Unlawful well drilling.
13.18.100    Lien provision.

Article II. Sewer and Garbage

13.18.110    Statement of purpose.
13.18.120    On-site sewage disposal systems.
13.18.130    Connection to public sewer system.
13.18.140    New development and substantial improvements.
13.18.150    Deferral of connection obligation.
13.18.160    Service outside city limits.
13.18.170    Solid waste service.

Article I. Water Service

13.18.010 Statement of purpose.

The city council for the city of Zillah, Washington has determined that it is in the best interest of
the citizens and the municipality to establish and develop a uniform source of domestic water
supply for its citizens and residents. A public water system has been developed and will
continue to be extended to serve the residential needs of its citizens for potable water. It is
important to establish the requirements for connection to the public water supply within the
designated urban growth area and/or newly annexed properties. It is of further importance that
no additional wells be drilled or put to use within the corporate limits. The ordinance codified in
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this article amends prior legislative actions with regard to the subject matter as set forth in
Ordinances 642 and 1045. (Ord. 1139 § 1, 2007)

13.18.020 Water connection application/requirement.

All structures, facilities and properties utilizing or requiring domestic and/or irrigation waters
and located within the municipal boundaries of the city of Zillah shall connect to the public
water system upon the failure or replacement of any on-site well; provided, that public water
service is available to the property. (Ord. 1139 § 2, 2007)

13.18.030 New development and substantial improvements.

A property, structure or facility shall be required to connect to the public water system as a
condition to any proposed development or material change in usage or occupancy of the
subject property. Any development, project proposal or material alteration of use is expressly
conditioned upon property owner extending at its sole cost and expense public water service
to the subject development and/or property. The city may, however, waive the connection
requirement in the event that the cost of line extension is more than twice the cost of an
approved on-site system. (Ord. 1139 § 3, 2007)

13.18.040 Availability of service/deferral of connection.

Public water service shall be deemed available to a structure, facility or property when such
service is located at any point within 300 feet of the property perimeter boundary. The city of
Zillah may defer connections to the public water system in the event that (A) the existing well or
water supply is adequate for intended purposes and does not present an issue with regard to
public health, safety or welfare, or (B) the structure, facility or property being served is not
within 300 feet of the public water service line and connection would be uneconomic (as
based on consideration of well installation and associated cost) or otherwise infeasible or
unduly burdensome under circumstances applicable to proposed use, location or other factor
determined reasonable under circumstances. Any person requesting deferral shall make such
request in writing with cost information and/or estimates, description and documentation to
establish infeasibility or undue burden, and such other material as may be reasonably required
with regard to evaluation of the deferral request. Any request for deferral shall be submitted to
city council for final determination; provided, however, that a deferral request may be
combined with any contemporaneous or related land use application. (Ord. 1139 § 4, 2007)

13.18.050 Service outside city limits.

The city of Zillah may further provide public water service to structures, facilities and properties
outside the municipal boundaries but within the designated urban growth area (UGA). Any area
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served must be within the established boundaries established for such service and the
designated urban growth area (UGA). An extension of public water lines to unincorporated
areas shall be at the sole cost and expense of the property owner with system improvements
reviewed and approved by the director of public works and city engineer. City may require
execution of an outside utility agreement (OUA) as a condition to line extension. (Ord. 1139
§ 5, 2007)

13.18.060 Surcharge for users outside city limits.

The charges for all entities outside the corporate limits of the city of Zillah, shall be charged
the sum of $3.25 in excess of all corresponding rate charges inside the corporate limits of
said city. (Ord. 1139 § 6, 2007)

13.18.065 Drilling prohibited – Exceptions.

It is unlawful for any person, firm or entity to drill a domestic, irrigation or other ground water
well within the limits of the city of Zillah, Washington, except where public water service is not
available to the property (as set forth in ZMC 13.18.040) or the city has authorized a deferral in
connection with the public water service. Well drilling shall be authorized only for the purpose
of replacing a failed on-site well where public water service is not available or for deferral
authorized by municipality. (Ord. 1139 § 7, 2007)

13.18.070 Irrigation water.

All separate meters for irrigation water from domestic water shall be charged at the rate of
$10.00 per 1,000 cubic feet or any portion thereof. (Ord. 1139 § 8, 2007)

13.18.080 Municipal irrigation water.

All separate meters for irrigation water from domestic water for municipal use shall be charged
at the rate of $5.00 per 1,000 cubic feet or any portion thereof. (Ord. 1139 § 9, 2007)

13.18.090 Penalty provision.

A penalty of $10.00 shall be levied in the event that the said charges are not paid by the
fifteenth of the month the bill is mailed. Nothing shall be credited or taken away from bills paid
before the fifteenth of said month. (Ord. 1139 § 10, 2007)

13.18.095 Unlawful well drilling.

Any person, firm, or entity which shall violate the provisions prohibiting unauthorized well
drilling shall be guilty of a misdemeanor, and upon conviction of, may be fined an amount up to
$1,000. In addition to criminal penalties, the city attorney, on behalf of the city, is authorized to
seek to enjoin or restrain violations of this chapter, in addition to statutory costs of suit, should
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the city obtain an injunction or restraining order against a person or entity violating the terms of
this chapter. Said person or entity shall be further liable for reasonable attorney’s fees and
costs incurred in said civil action. (Ord. 1139 § 11, 2007)

13.18.100 Lien provision.

In the event said bill is delinquent for over three months, a lien shall be placed upon the
property owner for said amount of delinquent charges and said service shall be disconnected
until paid in full. (Ord. 1139 § 12, 2007)

Article II. Sewer and Garbage

13.18.110 Statement of purpose.

City council for the city of Zillah, Washington, has determined that it is important to establish
requirements for residents requesting or obtaining public sewer and garbage services for
properties located within the designated urban growth area and/or newly annexed properties. It
is further recognized that on-site sewage disposal should be limited and discouraged and,
except where specifically authorized by permit, prohibited in all urban areas and that all
sewage should be discharged to the public wastewater system. (Ord. 1046 § 1, 2005)

13.18.120 On-site sewage disposal systems.

No on-site sewage disposal system may be constructed, used, or maintained in the city of
Zillah without a written permit from the health officer certifying that it meets the requirements of
the Health District. On-site sewage disposal systems must also meet the requirements of the
public works director and city engineer. It is recognized, however, that existing permitted
systems will be allowed to continue upon annexation in accordance with the provisions of this
code. (Ord. 1046 § 2, 2005)

13.18.130 Connection to public sewer system.

All structures and land uses which contain facilities for the disposal of sewage shall connect to
the public sewer system at such time as there is a failure of the on-site system; provided, that
public sewer service is available to the property. The wastewater system is available to serve a
property when such service is located in a street, highway, alley or easement located within
300 feet from the perimeter boundaries of the subject property. The property must also be
included in the design area for the public sewer. (Ord. 1046 § 3, 2005)

13.18.140 New development and substantial improvements.

A property and structure shall be required to connect to the public sewer system as a condition
to any proposed development or material change in usage or occupancy of the subject
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property. Any development, project proposal or material alteration of use is expressly
conditioned upon property owner extending at its sole cost and expense public sewer service
to the subject development and/or property. City may, however, waive or defer the connection
requirement as provided herein. (Ord. 1046 § 4, 2005)

13.18.150 Deferral of connection obligation.

City may defer connection to the public sewer system for any property or new development.

Deferral of connection is authorized in the following instances: (A) an existing on-site sewage
disposal system is adequate for intended purposes and does not present an issue with regard
to public health, safety or welfare; or (B) the structure, use or facility to be served is not within
300 feet of the public sewer line and connection would be economically infeasible or
practically uneconomical under circumstances applicable to proposed use, location or other
factor determined reasonable under circumstances. Any person requesting deferral shall
make such request in writing with reasonable and appropriate supporting documentation. Any
request for deferral shall be submitted to city council for final determination. (Ord. 1046 § 5,
2005)

13.18.160 Service outside city limits.

City of Zillah may further provide public sewer service to structures, facilities and properties
outside the municipal boundaries but within the designated urban growth area (UGA). Any area
served must be within the established boundaries established for such service and the
designated urban growth area (UGA). An extension of public sewer lines to unincorporated
areas shall be at the sole cost and expense of the property owner with system improvements
reviewed and approved by the director of public works and city engineer. City may require
execution of an outside utility agreement (OUA) as a condition to line extension. (Ord. 1046 §
6, 2005)

13.18.170 Solid waste service.

All structures, facilities and properties located within the municipal boundaries of the city of
Zillah shall be served by public garbage service. (Ord. 1046 § 7, 2005)

Prior legislation: Ords. 642 and 1045.
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Chapter 13.28
REDUCTION IN WATER BILLINGS DUE TO LEAKS

Sections:
13.28.010    Purpose.
13.28.020    Procedure to reduce water billings.
13.28.030    City responsibility.
13.28.040    Appeals to city council.

13.28.010 Purpose.

The purpose of this chapter is to provide a policy and procedure for the reduction and
abatement of water billings to persons or businesses receiving city water services within the
city of Zillah. The city council is of the view that under certain circumstances, the charges
reflected by meter readings should be reduced for a break or leak in water lines which existed,
and was repaired. This chapter shall set forth the city’s policy and procedure for determining
the reduction in the water billings. (Ord. 708 § 1, 1991)

13.28.020 Procedure to reduce water billings.

In order for a city water user to make application for a reduction or abatement of a city water
bill, the applicant must establish the following factors:

A. That during any given billing period, the amount of water for which user was billed was
double the average use during a comparable billing period.

B. That the increased water usage was due to a break or leak in the water lines which break or
leak has been fixed or remedied.

When any user of city water establishes said factors, the city clerk/treasurer shall be
authorized to reduce and abate the water bill in question to an amount equivalent to 50 percent
of the charges for water usage which exceed an amount considered to be normal water
usage. (Ord. 708 § 2, 1991)

13.28.030 City responsibility.

Should a water user establish by competent proof that any increased water usage was due to
the fault of the city or due to the failure of pipes or other water facilities for which the city is
responsible, the entire amount of charges exceeding charges for the average or normal
amount of water consumption as established by consumption during comparable periods of
time shall be abated. (Ord. 708 § 3, 1991)

13.28.040 Appeals to city council.

The Zillah Municipal Code is current through Ordinance 1346, passed December 16, 2013.

Zillah Municipal Code Chapter 13.28 REDUCTION IN WATER BILLINGS DUE TO LEAKS Page 19 of 34



Should any water user make a presentation to the city clerk/treasurer pursuant to the
provisions of this chapter seeking a reduction or abatement of water charges, and should any
such user be dissatisfied with the decision of the city clerk/treasurer, the matter may be
appealed to the city council for consideration at the next regularly scheduled meeting of the
city council. The city council shall hear from the water user and the clerk/treasurer and shall
render a decision after consideration. The decision of the city council shall be final subject
only to review under the provisions of the Washington Administrative Act, RCW Title 34. (Ord.
708 § 4, 1991)
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Chapter 13.30
UTILITY REIMBURSEMENT AGREEMENTS

Sections:
13.30.010    Purpose.
13.30.020    Definitions.
13.30.030    Minimum project size.
13.30.040    Length of reimbursement provision.
13.30.050    Application.
13.30.060    Determination of reimbursement area boundary and reimbursement fee.
13.30.070    Written agreement – Payment of city costs in excess of application fee city

council approval.
13.30.080    Reimbursement agreement must be recorded.
13.30.090    Construction and acceptance of improvements – Recording of final fees.
13.30.100    Collection of reimbursement fees – No liability for failure to collect.
13.30.110    Segregation of reimbursement fees.
13.30.120    Disposition of undeliverable reimbursement fees.
13.30.130    Failure to comply with this chapter.
13.30.140    Existing facilities with reimbursement agreement pending.

13.30.010 Purpose.

The purpose of this chapter is to prescribe rules and regulations for exercise of the authority
to enter into a utility reimbursement agreement granted to the city by Chapter 35.91 RCW.
(Ord. 913 § 2, 2000)

13.30.020 Definitions.

As used in this chapter, the terms listed below shall be defined as follows:

“Administrator” means the public works director or his/her designated representative.

“Cost of construction” means those costs (excluding interest charges or other financing costs)
incurred for design, acquisition for right-of-way and or easements, construction, materials and
installation required to create an improvement which complies with city standards.

“Direct benefit area” generally means property or properties that lay within 200 feet of the utility
improvement seeking reimbursement. The administrator may modify the direct benefit area
boundary if the criterion in ZMC 13.30.060(B)(1) is met.

“Indirect benefit area” generally means property or properties that lay beyond 200 feet but
within 500 feet of the utility improvement seeking reimbursement.
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within 500 feet of the utility improvement seeking reimbursement.

“Reimbursement agreement” means a written contract between the city and one or more
parties providing both for construction of sewer or water facilities and for reimbursement to the
party or parties constructing the facilities for part of the costs of the facilities by owners of
property benefited by the improvements.

“Sewer or water facilities” has the meaning specified in RCW 35.91.020 as it now reads, or as
hereafter amended. The word utility shall have the identical meaning within this chapter as
sewer or water facilities. (Ord. 913 § 2, 2000)

13.30.030 Minimum project size.

To be eligible for a reimbursement agreement, the estimated cost of the proposed
improvement must be not less than $5,000. The estimated costs of the improvement shall be
determined by the administrator, based upon a construction contract for the project, bids,
engineering or architectural estimates or other information deemed by the administrator to be
a reliable basis for estimating costs. (Ord. 913 § 2, 2000)

13.30.040 Length of reimbursement provision.

All reimbursement agreements shall provide for reimbursement for a period not to exceed 15
years from the date of final acceptance of the improvements by the city. The city council has
the sole discretion to shorten the length of time of a reimbursement agreement prior to final
city council decision. (Ord. 913 § 2, 2000)

13.30.050 Application.

A. An application for a reimbursement agreement shall be made on a form provided by the
city. An application fee of $250.00 shall be submitted to the city with the written application and
shall be accompanied by:

1. Preliminary utility design drawings;

2. Itemized estimate of construction costs prepared and signed by a licensed civil
engineer or in the form of a bid submitted by a qualified contractor. If more than one bid
has been obtained, all bids must be submitted to the city;

3. A scaled vicinity drawing, stamped by a licensed civil engineer or licensed land
surveyor depicting the proposed improvements, the location, the proposed benefited
area, dimensions and county assessor’s numbers for each tax parcel, size of parcels,
and evaluations where necessary for determining benefits. The applicant has the right to
exclude or remove certain properties within the proposed benefit area but will not be
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allowed to include the additional costs of such exclusions onto others properties within
the proposed benefit area; and

4. A separate legal description for each tax parcel within the benefited area; and

5. Such other information as the administrator determines is necessary to properly review
the application.

B. The administrator shall review all applications and shall approve the application for
completeness only if the following requirements are met:

1. All information contained above is submitted; and

2. The project satisfies the minimum size requirement in ZMC 13.30.030 and complies
with city sewer or water standards; and

3. The proposed improvements fall within the description of water or sewer main line
facility as those terms described in Chapter 35.91 RCW and city utility standards; and

4. The proposed improvements are not constructed or currently under construction. (Ord.
913 § 2, 2000)

13.30.060 Determination of reimbursement area boundary and reimbursement fee.

The administrator shall prepare a written determination for each completed reimbursement
agreement application. Until the city council determines a standard calculation methodology for
reimbursement agreements, the administrator shall calculate reimbursement agreement areas
by one of the two following methods of calculation:

A. Using an approved calculation method approved by the city’s water and sewer engineer that
is in accordance with the city’s utility design standards.

B. Using a pro-rata share utility improvement method to include the following calculation
considerations:

1. Direct or indirect benefit to surrounding properties, which parcels did not contribute to
the original cost of the improvement, elevation and topology of the area, logical service
area, city utility design standards, and future utility plans in the surrounding area. If both
direct and indirect benefits are calculated the direct benefit area shall have at least a two
to one weight ratio in the final reimbursement cost calculation. The administrator shall
have the option to define a complete property lying partially, but not wholly, within 200 feet
of the utility improvement as a direct benefit area if the written findings in this section can
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show justification. At no time can a property lying wholly outside 200 feet of the utility
improvement be defined as a direct benefit area.

2. Determining the pro-rata share of the utility improvement cost shall include eligible
reimbursement costs that are evenly distributed on a square foot, front foot, or
combination of square/front foot calculation. The administrator will remove any properties
that the applicant has requested in writing to be removed from consideration from the
reimbursement area. If the applicant has requested specific properties to be removed
from the reimbursement area the costs that would have been associated with the
removed properties shall not be redistributed to other properties in the reimbursement
area.

C. A copy of the administrators’ reimbursement determination shall be mailed to the applicant
at the address listed on the application for review, approval, and signature. (Ord. 913 § 2,
2000)

13.30.070 Written agreement – Payment of city costs in excess of application fee city
council approval.

A. Upon the applicant’s approval of the administrator’s determination of a reimbursement
agreement that include the estimated costs of construction, the reimbursement benefit area,
legal descriptions, and estimated fees to be reimbursed the applicant shall sign a
reimbursement agreement in the form supplied by the city and return it to the city.

B. The signed agreement, the application and supporting documents, together with the
estimate of cost of construction, determination of reimbursement area and estimated fees
shall be presented to the city council with a request that the city council authorize the mayor to
sign the reimbursement agreement on behalf of the city.

C. In the event costs incurred by the city for engineering or other professional consultant
services required in processing the application exceed the amount of the application fee, the
administrator shall so advise the city council and the reimbursement agreement approval may
be conditioned upon receipt of payment by the applicant of an additional amount sufficient to
compensate the city for its actual costs in excess of the application fee. (Ord. 913 § 2, 2000)

13.30.080 Reimbursement agreement must be recorded.

A. In order to become effective, a reimbursement agreement must be recorded with the
Yakima County auditor within 30 days of approval by the city. It shall be the sole responsibility
of the applicant to record the reimbursement agreement.
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B. Within 30 days after receipt of evidence that the reimbursement agreement has been
recorded the administrator shall record a notice of additional tap or connection charges with
the Yakima County auditor’s office as required by RCW 65.08.170. (Ord. 913 § 2, 2000)

13.30.090 Construction and acceptance of improvements – Recording of final fees.

A. After the reimbursement agreement has been signed by both parties, and all necessary
permits and approvals have been obtained, the applicant shall construct the improvements,
and upon completion, request final inspection and acceptance of the improvements by the
city, subject to any required obligation to repair defects. An appropriate bill of sale, easement
and any other document needed to convey the improvements to the city and to ensure right-of-
access for maintenance and replacement shall be provided, along with documentation of the
actual costs of the improvements and a certification by the applicant that all of such costs have
been paid.

B. The applicant shall submit final costs of the utility improvement used for the reimbursement
agreement. In the event that actual costs have a greater than 10 percent difference, either
more than or less than the estimate, then the estimate used in calculating the reimbursement
agreement fees shall be recalculated by the administrator, reducing or increasing them
accordingly, and shall cause the reimbursement agreement to be rerecorded with the county
auditor. If the final utility costs are within 10 percent of the estimate used in ZMC 13.30.060 to
determine the reimbursement agreement fees, the estimate shall stand and no recalculation of
the fees shall occur.

C. The reimbursement agreement shall be considered nonenforceable until the items
mentioned in subsections (A) and (B) of this section have been submitted to the city. (Ord. 913
§ 2, 2000)

13.30.100 Collection of reimbursement fees – No liability for failure to collect.

A. Subsequent to the recording of a reimbursement agreement, the city shall not permit
connection of any property within the reimbursement area to any sewer or water facility
constructed pursuant to the reimbursement agreement, unless the share of the costs of such
facilities required by the recorded agreement is first paid to the city.

B. Upon receipt of any reimbursement fees, the city shall deduct a five percent administrative
fee and remit the balance of the reimbursement fees to the party entitled to the fees pursuant
to the agreement. In the event that through error, the city fails to collect a required
reimbursement fee prior to approval of connection to a sewer or water facility, the city shall
make diligent efforts to collect such fee, but shall under no circumstances be obligated to
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make payment to the party entitled to reimbursement, or in any other way be liable to such
party, unless such reimbursement fee has actually been paid to the city. (Ord. 913 § 2, 2000)

13.30.110 Segregation of reimbursement fees.

The reimbursement agreement shall provide that the city is authorized to make segregation or
adjustments to reimbursement fees because of subdivision or boundary line adjustment of the
benefited properties. The segregation or adjustment shall generally be made in accordance
with the method used to establish the original reimbursement fees to be paid. (Ord. 913 § 2,
2000)

13.30.120 Disposition of undeliverable reimbursement fees.

In the event that, after reasonable effort, the party to which reimbursement fees are to be paid
pursuant to a reimbursement agreement cannot be located, and upon the expiration of 180
days from the date fees were collected by the city, the fees shall become the property for the
city and shall be revenue to the city sewer and water utility. (Ord. 913 § 2, 2000)

13.30.130 Failure to comply with this chapter.

No reimbursement cost or fee shall be collected, nor shall any person be obligated to pay a
reimbursement cost or fee with respect to any sewer or water facilities constructed after the
adoption of this chapter, unless there has been full compliance with this chapter. (Ord. 913 § 2,
2000)

13.30.140 Existing facilities with reimbursement agreement pending.

Water and sewer facilities constructed prior to the adoption of this chapter for which
reimbursement costs may be pending by agreement or otherwise shall be governed by the
agreement to be negotiated and not by the requirements of this chapter. (Ord. 913 § 2, 2000)
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Chapter 13.34
UTILITY TAX DISCOUNT

Sections:
13.34.010    Program for discounts established.
13.34.020    Low-income senior citizen qualifications.
13.34.030    Disabled citizen qualifications.
13.34.040    Application.
13.34.050    Discount rate.
13.34.060    Procedure.
13.34.070    False/incorrect information.

13.34.010 Program for discounts established.

City council for the city of Zillah, Washington, has determined that it is in the best interest of the
city to establish discounts for residential utility services, water, sewer and garbage to low-
income senior citizens and qualified disabled citizens in order to provide necessary support
for the disadvantaged. Such reductions are intended to offset rate increases and relate to the
applicable utility tax rate. The city clerk/treasurer is authorized and directed to administer said
program and may establish administrative regulations and procedures to carry out the intent
and purpose of the ordinance codified in this chapter. (Ord. 1247 § 2, 2010; Ord. 1024 § 1,
2004)

13.34.020 Low-income senior citizen qualifications.

To implement the program provided, a low-income senior citizen shall provide to the city
clerk/treasurer satisfactory proof of the following in order to qualify for the utility tax discount:

A. Is 65 years of age or older; and

B. Has a maximum annual household income at or below 125 percent of federal poverty
guidelines; and

C. Is a single occupant or the head of a household or the spouse of the head of the
household; and

D. Resides in the dwelling unit served by the solid waste, sewer, and water utility; and

E. Is billed or is the spouse of a person billed by the garbage, sewer and water utility.

Applicants shall verify such information and shall provide such other data as is deemed
appropriate upon forms prepared and in the manner determined by the city. (Ord. 1247 § 3,
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2010; Ord. 1024 § 2, 2004)

13.34.030 Disabled citizen qualifications.

To implement the program provided, a disabled citizen shall provide to the city clerk/treasurer
satisfactory proof of the following in order to qualify for the utility tax discount:

A. Is disabled; and

B. Has a maximum annual household income at or below 125 percent of federal poverty
guidelines; and

C. Is a single occupant or the head of a household or the spouse of the head of the
household; and

D. Resides in the dwelling unit served by the solid waste, sewer and water utility; and

E. Is billed or is the spouse of a person billed by the garbage, sewer and water utility.

Applicants shall verify such information and shall provide such other data as is deemed
appropriate upon forms prepared and in the manner determined by the city. (Ord. 1247 § 4,
2010; Ord. 1024 § 3, 2004)

13.34.040 Application.

Discount applies to the utility tax rate applicable to residential water, sewer and garbage utility
services. Persons qualified by the city as eligible recipients of a low-income senior citizen
discount or disabled citizen discount provided for in this chapter shall be charged a discounted
utility tax rate for charges assessed for residential water, sewer and garbage utility services.
Such discount shall be applicable for the first month following submission of a complete
application and city approval of the application. (Ord. 1247 § 5, 2010; Ord. 1024 § 4, 2004)

13.34.050 Discount rate.

The city clerk/treasurer is authorized to reduce the applicable utility tax rate on charges for
residential water, sewer and garbage utility services to qualified low-income senior citizens or
qualified disabled citizens from 32 percent to seven percent. (Ord. 1247 § 6, 2010; Ord. 1088
§ 2, 2006; Ord. 1024 § 5, 2004)

13.34.060 Procedure.

All persons claiming the discount provided for in this chapter shall first be required to file an
application at City Hall in Zillah to initiate the reduction. The application shall be on forms
prescribed by the city clerk/treasurer and shall provide information by which the city
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clerk/treasurer may verify the applicant’s eligibility to participate. Applicants shall be required to
submit such additional information as may be required by the city clerk/treasurer to verify
eligibility. In order to remain eligible for the program, an applicant must verify to the city that
they are still eligible and reapply for the discount every 12 months by filing a new application. If
the city determines that the applicant is ineligible for the reduction, the applicant will be notified
by the city. If the applicant moves from the residence to which the service is provided or
otherwise becomes ineligible for the reduced rate, the applicant shall be required to notify
Zillah City Hall immediately and the applicable discount rate shall be terminated. (Ord. 1247
§ 7, 2010; Ord. 1024 § 6, 2004)

13.34.070 False/incorrect information.

If false, incorrect or misleading information is submitted to the city in connection with any
application for a reduced utility tax rate, the applicant will automatically become ineligible to
receive any future discounts and any discounts or reductions already given shall be fully repaid
to the city, together with a penalty in the amount of 100 percent of the repayment amount. This
remedy shall be in addition to any other remedies the city may have for the provision of false,
incorrect or misleading information. (Ord. 1247 § 8, 2010; Ord. 1024 § 7, 2004)
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Chapter 13.38
INFRASTRUCTURE IMPROVEMENT PROGRAM

Sections:
13.38.010    Purpose of chapter.
13.38.020    Establishment of Zillah infrastructure improvement program.
13.38.030    Use of development fees.
13.38.040    Applicability.
13.38.050    Exemptions and credits.
13.38.060    Segregation of development fees from general fund.
13.38.070    Appeals.
13.38.080    Refund of development fees.
13.38.090    Mandatory review.

13.38.010 Purpose of chapter.

The city council for the city of Zillah, Washington, has studied the impact of development within
the city of Zillah, Washington. The city of Zillah finds that construction and development of
dwelling units, commercial, industrial manufacturing buildings and structures (referred to herein
as “development”) places demands on municipal government to provide new services and
expand and improve public facilities. In order to provide an equitable source of funding for
public facilities, it is necessary for the city of Zillah to establish a city of Zillah infrastructure
improvement program which charges a proportionate share of the costs of new services and
facility improvements to those projects and improvements creating the demand for additional
services and improvements. (Ord. 1251 § 1, 2011)

13.38.020 Establishment of Zillah infrastructure improvement program.

A. The city of Zillah hereby establishes the Zillah infrastructure improvement program
(“program”) for partial financing of identified public facility and system improvements. System
improvements and public facilities included in the program are:

1. Publicly owned parks, open space and recreational areas;

2. Public streets and roads; and

3. Fire protection facilities.

B. Development fees will be assessed and collected at time of building permit issuance and
based on the gross square footage of the building or improvement. All development fees
collected through the Zillah infrastructure improvement program will be allotted among the
three areas as follows:
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three areas as follows:

1. Parks and open space will receive 15 percent;

2. Streets and roads will receive 60 percent; and

3. Fire protection will receive 25 percent of the total amount collected.

C. The program may identify system improvements to be financed, the anticipated schedule
of construction, and the characteristics of new development as shown in the following
attachments to the ordinance codified in this chapter:

1. Attachment A, General parks and open space plan, or as amended.

2. Attachment B, Streets/road plan including most recently adopted six-year STIP.

3. Attachment C, Fire improvement plan, or as amended. (Ord. 1251 § 2, 2011)

13.38.030 Use of development fees.

A. Development fees may only be used for financing system improvements identified in the
Zillah infrastructure improvement program. Funding of system improvements shall be
balanced with development fees and other sources of public funds. Costs of system
improvements may not rely solely on development fees.

B. Development fees may not be used for:

1. Operations and maintenance. Development fees may not be used to pay salaries or to
pay for regular maintenance or simple replacement of existing equipment;

2. Facilities not needed to serve new development or which do not benefit new
development. Development fees may be applied only to new facilities needed to serve
new growth and development. There shall be a reasonable connection between the
anticipated need for additional facilities with such fees representing a proportionate share
of system costs with due consideration given to the cost of facilities funding sources, and
availability and methods of other public financing.

C. Development fees may be utilized for municipal improvements, including, but not limited to,
facility planning, land acquisition, site improvements, necessary off-site improvements,
construction, engineering, architectural, permitting, financing, and administrative expenses,
facility construction and improvements, and other costs reasonably associated with such
system improvements.
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D. The city council shall, by motion or resolution, budget and approve application of
development fees to system improvements. (Ord. 1251 § 3, 2011)

13.38.040 Applicability.

A. The building official shall assess an applicant for a building permit a development fee at the
established rate determined at time of complete application and based on calculated square
footage of building structure or improvement. The total development fee shall be paid
separately from any other fees and shall be paid prior to the issuance of a building permit.

B. The city council shall establish the development fee schedule and shall review and revise, if
necessary, periodically to reflect changes in planned improvements, current budget levels,
and compliance to the city of Zillah comprehensive plan and the city’s capital improvement
plan. Prior to the establishment or revision of the development fee schedule, the city council
shall hold a public hearing on the proposed fees.

C. The development fee schedule is as follows or herein amended for the following uses:

Residential $0.65/sq. ft.

Commercial $0.65/sq. ft.

Light Manufacturing $0.65/sq. ft.

D. The calculation of the development fee is premised upon anticipated costs of system
improvements, proportionate impact of new development, the cost of existing public facility
improvements and other available means and methods of public financing. The amount of the
development fee shall be reasonably related to the development’s share of the cost of the
facilities improvements made necessary by the development or if the improvements were
previously constructed at municipal expense prior to the development. (Ord. 1251 § 4, 2011)

13.38.050 Exemptions and credits.

A. The following shall be exempt from payment of development fees:

1. Replacement to a similar intensity of a residential structure or mobile home having
been actively occupied for the three previous years with a new residential structure or
manufactured home at the same site or lot when such replacement occurs within 12
months of the demolition or destruction of the prior structure or the removal of the
mobile/manufactured home;

2. Minor alterations, expansion, enlargement, remodeling or rehabilitation or conversion of
an existing dwelling unit or units where no additional units are created and the use is not
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changed;

3. The construction of accessory structures to a residential use that will not create
additional impacts on public facilities;

4. Miscellaneous improvements, including, but not limited to, fences, walls, swimming
pools, and signs;

5. Demolition or removal of a structure.

B. A credit for the value of any off-site dedication of land for, improvement to, or new
construction of a system improvement, provided by a developer, that is required as a condition
of approval of a development activity and where a developer and the city have entered into a
voluntary agreement pursuant to RCW 82.02.020, which provides for the credit against the
development. The right and extent of such credit shall be established solely by the city after
consideration of relevant factors including, but not limited to, type of improvement,
proportionate share, amount and nexus with the project.

No credit shall be allowed if the voluntary agreement, SEPA mitigation condition, or land
division or project condition requires the payment of development fees. Additionally, no credit
shall be allowed until the developer has provided the city with documentation demonstrating
compliance with the terms of the voluntary agreement, SEPA mitigation condition, or land
division project condition.

C. The mayor or his designee(s) shall be authorized to determine whether a particular
development activity falls within an identified exemption or is eligible for a credit against the
development fees. Determinations of the city shall be in writing and shall be subject to appeal
procedures set forth herein. (Ord. 1251 § 5, 2011)

13.38.060 Segregation of development fees from general fund.

A. The building official shall record the name of the individual paying the development fee, the
assessor’s map and lot number(s) of the property for which the development fee is being
paid, the amount of the fee paid for each facility for which fees are collected, and the date the
development fee was paid on forms provided by the finance department.

B. Upon collection of the development fee, the clerk/treasurer shall transfer the funds into
special interest-bearing account(s) dedicated for funding the improvements for which the fee
is collected.

C. An annual report of each development fee account shall be prepared which shows (1) the
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source and amount of fees collected, earned or received, and (2) system improvements that
were financed in part by development fees. (Ord. 1251 § 6, 2011)

13.38.070 Appeals.

A. Any developer or property owner may pay development fees imposed under protest in
order to obtain a project development approval. An appeal is authorized with regard to the
imposition of development fees on any development activity, but no appeal shall be permitted
unless and until the development fees have been paid under protest.

B. A municipal determination with respect to the applicability of development fees to a given
development activity and/or building permit, the availability and/or extent of any exemption, the
calculation of applicable development fee, or any other determination with respect to a
development fee may be appealed to the city council. An appeal shall include applicable
appeal fees established by the municipality.

C. The determination of a municipal official making the determination on the applicable
development fee is entitled to substantial weight and the city council may approve, reject or
modify such determination on appeal. (Ord. 1251 § 7, 2011)

13.38.080 Refund of development fees.

The city shall refund such development fees that have not been spent or encumbered within
six years of the date on which such fees were paid. Such fees may be retained in the event of
extraordinary or compelling reasons determined by the city council. Unexpended or
unencumbered fees shall be returned to the owner of record at the time a refund is warranted.
(Ord. 1251 § 8, 2011)

13.38.090 Mandatory review.

The city council for the city of Zillah, Washington, shall be responsible to review the provisions
of this chapter at least once every two years. The mitigation of the environmental impacts that
this chapter is designed to accomplish requires constant review and study. The need for
adequate facilities will continue to become more acute and more costly as development
continues to occur. Accordingly, the cost of mitigating environmental impacts may increase
and must be reviewed in order that the city of Zillah is utilizing its best efforts to address these
issues and concerns. (Ord. 1251 § 9, 2011)
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Conversion Factors

Inch/Pound to SI

Multiply By To obtain

Length
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mile (mi) 1.609 kilometer (km)

Area
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Volume
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Flow rate
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foot per day (ft/d) 0.3048 meter per day (m/d)
foot per year (ft/yr) 0.3048 meter per year (m/yr)
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Hydraulic conductivity

foot per day (ft/d)  0.3048 meter per day (m/d)
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Multiply By To obtain

Length
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Vertical coordinate information is referenced to the North American Vertical Datum of 1988 
(NAVD 88). Vertical coordinate information for historical data collected and stored as National 
Geodetic Vertical Datum of 1929 (NGVD 29) has been converted to NAVD 88 for this publication. 
Conversion between NAVD 88 and the commonly used NGVD 29 varies spatially; however, over 
most of the study area the following conversion can be used:

NGVD 29 = NAVD 88 – 3.6 feet.

This conversion generally is accurate within about ± 0.5 feet for 95 percent of the study area. 
The reader is directed to either the National Geodetic Survey Web site for VERTCON at http://
www.ngs.noaa.gov/TOOLS/Vertcon/vertcon.html or the U.S. Army Corps of Engineers Web site 
for Corpscon at http://www.agc.army.mil/corpscon for more accurate conversions.

Horizontal coordinate information is referenced to the North American Datum of 1983 (NAD 83). 
Horizontal coordinate information for historical data collected and stored as North American 
Datum of 1927 (NAD 27) has been converted to NAD 83 for this publication. Conversion between 
NAD 83 and the commonly used NAD 27 varies spatially, and the difference in horizontal 
positions can be greater than 300 feet within the study area. For assistance with conversions, 
the reader is directed to either the National Geodetic Survey Web site for NADCON at http://
www.ngs.noaa.gov/TOOLS/Nadcon/Nadcon.html or the U.S. Army Corps of Engineers Web site 
for Corpscon at http://www.agc.army.mil/corpscon.

Elevation, as used in this report, refers to distance above the vertical datum.

Abbreviations and Acronyms

Abbreviation or 
Acronym

Definition

CPRAS Columbia Plateau Regional Aquifer System
CRBG Columbia River Basalt Group
eYFB eastern Yakima Fold Belt
GWMA Columbia Basin Ground Water Management Area
MAF million acre-feet
NWIS National Water Information System
OWRD Oregon Water Resources Department
SOWAT SOil WATer balance model
USGS U.S. Geological Survey
WADOE Washington State Department of Ecology

http://www.ngs.noaa.gov/TOOLS/Vertcon/vertcon.html
http://www.ngs.noaa.gov/TOOLS/Vertcon/vertcon.html
http://www.erdc.usace.army.mil/pls/erdcpub/WWW_WELCOME.NAVIGATION_PAGE?tmp_next_page=64474
http://www.ngs.noaa.gov/TOOLS/Nadcon/Nadcon.html
http://www.ngs.noaa.gov/TOOLS/Nadcon/Nadcon.html
http://www.erdc.usace.army.mil/pls/erdcpub/WWW_WELCOME.NAVIGATION_PAGE?tmp_next_page=64474
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Abstract
Well information and groundwater-level measurements 

for the Columbia Plateau Regional Aquifer System in 
Washington, Oregon, and Idaho, were compiled from data 
provided by the U.S. Geological Survey and seven other 
organizations. From the full set of about 60,000 wells 
and 450,000 water-level measurements a subset of 761 
wells within the aquifers of the Columbia River Basalt 
Group (CRBG) then was used to develop a simple linear 
groundwater-level trend map for 1968–2009. The mean of 
the trends was a decline of 1.9 feet per year (ft/yr), with 
72 percent of the water levels in wells declining. Rates of 
declines greater than 1.0 ft/yr were measured in 50 percent of 
wells, declines greater than 2.0 ft/yr in 38 percent of wells, 
declines greater than 4.0 ft/yr in 29 percent of wells, and 
declines greater than 8.0 ft/yr in 4 percent of wells.

Water-level data were used to identify groups of 
wells with similar hydraulic heads and temporal trends to 
delineate areas of overall similar groundwater conditions. 
Discontinuities in hydraulic head between well groups were 
used to help infer the presence of barriers to groundwater 
flow such as changes in lithology or the occurrence of folds 
and faults. In areas without flow barriers, dissimilarities in 
response of well groups over time resulted from the formation 
of groundwater mounds caused by recharge from irrigation 
or regions of decline caused by pumping. The areas of focus 
for this analysis included the Umatilla area, Oregon, and the 
Palouse Slope/eastern Yakima Fold Belt in the Columbia 
Basin Ground Water Management Area (GWMA) consisting 
of Adams, Franklin, Grant, and Lincoln Counties, Washington.

In the Umatilla area, water levels from 286 wells were 
used to identify multiple areas of high hydraulic gradient 
that indicate vertical and horizontal barriers to groundwater 
flow. These barriers divide the groundwater-flow system into 
several compartments with varying degrees of interconnection. 
Horizontal flow barriers commonly correspond to mapped 
geologic structure and result in horizontal hydraulic gradients 
that progressively become steeper from north to south 
corresponding to an increase in structural complexity that 
may be impeding recharge from the uplands into the heavily 
developed areas.

Most CRBG aquifers in the Umatilla area are declining 
and since 1970, cumulative declines range from about 100 
to 300 feet. Significant vertical hydraulic gradients are 
documented for relatively small areas near Umatilla, and since 
the 1970s, downward vertical gradients in these areas have 
been increasing as hydraulic heads in the deeper units have 
declined. The absence of vertical gradients over much of the 
area may be a consequence of flow through commingling 
wells that results in the equilibration of the heads between 
aquifers.

On the Palouse Slope in the central GWMA, large 
groundwater declines occurred during 1968–2009 along a 
north-south swath in the middle of the region. An analysis 
of 1,195 wells along major flow paths and through the 
area of persistent groundwater-level declines indicates that 
barriers to flow are not as evident in this area as in Umatilla. 
This is consistent with the geologic interpretation of the 
Palouse Slope as being a gently folded structure created 
by voluminous sheet flows of CRBG lavas. Groundwater 
discharge into the sediment-filled coulees, where the upper 
aquifers are intersected at land surface by incised canyons, 
is proposed as an alternative to explain local steepening of 
the hydraulic gradient along the Palouse Slope previously 
attributed to the presence of a groundwater dam. Comparison 
of generalized potentiometric surface maps developed for 
pre-development conditions and post-2000 conditions indicate 
that pre-development groundwater flow was from the uplands 
toward the Columbia and Snake River and that post-2000 
flow patterns in the area are controlled by irrigation practices 
that have resulted in broad regions of elevated or depressed 
hydraulic head. In some cases, irrigation-related changes in 
head have reversed groundwater flow directions. Evidence 
of significant vertical hydraulic gradients exists, although 
much of the aquifer thickness is affected by commingling of 
wells. The effect of commingling and its relative contribution 
to problems related to groundwater-level declines remains 
unclear.

Groundwater Status and Trends for the Columbia Plateau 
Regional Aquifer System, Washington, Oregon, and Idaho

By Erick R. Burns, Daniel T. Snyder, Jonathan V. Haynes, and Michael S. Waibel
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Introduction
The Columbia Plateau Regional Aquifer System 

(CPRAS) covers about 44,000 mi2 of southeastern 
Washington, northeastern Oregon, and western Idaho (fig. 1). 
The population of the region is more than 1.3 million people 
(U.S. Census Bureau, 2000), and an important agricultural 
industry valued in the billions of dollars annually has 
developed despite the arid to semi-arid climate and limited 
access to surface-water resources. Groundwater availability 
in the aquifers of the area is a critical water-resource 
management issue because of the high demand of water for 
agriculture, economic development, and ecological needs. 
Groundwater levels have declined throughout much of the 
Columbia Plateau (Whiteman and others, 1994, p. B61– B65; 
Porcello and others, 2009; Burns and others, 2012). A 
comparison of water-level measurements from 1984 and 
2009 from 470 wells in the CPRAS indicates that water 
levels declined in 83 percent of the wells and that declines 
were greater than 25 ft in 29 percent of the wells (Snyder and 
Haynes, 2010).

The primary aquifers of the CPRAS are basalts of 
the Columbia River Basalt Group (CRBG) and in places, 
overlying basin-fill sediments. Water-resources issues 
that have implications for current and future groundwater 
availability in the region include (1) widespread water-
level declines associated with development of groundwater 
for irrigation and other uses; (2) reduction in base flow to 
rivers and associated effects on water temperature, water 
quality, fish, and other aquatic organisms; and (3) current and 
anticipated effects of global climate change on recharge, base 
flow, demand, and ultimately, groundwater availability.

The U.S. Geological Survey (USGS) Groundwater 
Resources Program began a study of the CPRAS in 2007 with 
the broad goals of (1) characterizing the hydrologic status 
of the system, (2) identifying trends in groundwater storage 
and use, and (3) quantifying groundwater availability. The 
study approach includes updating the regional geologic and 
hydrogeologic frameworks, documenting changes in the 

hydrologic status of the system, quantifying the hydrologic 
budget, and developing a groundwater-flow model for the 
system. The model, which will be outlined in a separate 
report, will be used to evaluate and test the conceptual model 
of the groundwater flow within the system and to evaluate 
groundwater availability. This report, which describes 
the relation between groundwater levels and trends and 
hydrogeologic controls, along with four recently published 
reports (Kahle and others, 2009; Snyder and Haynes, 2010; 
Burns and others, 2011; Kahle and others, 2011), provides 
comprehensive information about the physical hydrogeologic 
framework of the CPRAS based on historical and current 
investigations. This study, in part, relied on data collection and 
analysis conducted as part of a cooperative agreement between 
the USGS and the Oregon Water Resources Department to 
better define the hydrologic conditions in the Umatilla basin of 
Oregon.

Purpose and Scope

The purpose of this report is to describe the compilation 
of groundwater-level data for the CPRAS that will be used for 
comparison with a numerical groundwater-flow model and to 
evaluate the status and trends in the data and their relation to 
hydrogeologic controls that influence the hydraulic properties 
of the aquifer or hydraulic stresses from recharge or pumping. 
The scope of this report includes a regional assessment 
of the importance of these controls described through the 
presentation of maps of groundwater elevations, water-level 
changes, stresses, and hydrogeologic features in the CPRAS. 
This information will help to develop a broad understanding 
of how climatic, anthropogenic, and hydrogeologic factors 
combine to influence groundwater flow, and how climate 
change and groundwater development may influence the 
sustainability and availability of the water supply in the 
region. The analyses presented in this report generally are 
restricted to the primary CRBG aquifers within the CPRAS to 
demonstrate important features in key areas, and do not seek 
to be an exhaustive analysis of any area.
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Description of Study Area

A complete description of the Columbia Plateau is 
available in Kahle and others (2011), parts of which are 
presented here. The Columbia Plateau (fig. 1) is a structural 
and topographic basin within the drainage of the Columbia 
River basin. It is bounded on the west by the Cascade 
Range, on the east by the Rocky Mountains, on the north 
by the Okanogan Highlands, and on the south by the Blue 
Mountains. The Columbia Plateau is underlain by massive 
basalt flows with thickness estimated to exceed 16,000 ft near 
Pasco, Washington (Reidel and others, 2002, p. 211, fig. 2.6). 
Sedimentary deposits locally exceeding 2,000 ft in thickness 
overlie the basalt over large areas of the plateau.

The Columbia Plateau was divided into four informal 
physiographic subprovinces that represent structural  
regions—the Yakima Fold Belt, Blue Mountains, Palouse 
Slope subprovinces, and the Clearwater Embayment (fig. 1). 
Groundwater characteristics in each of these regions can be 
different because of variations in stratigraphy, depositional 
environment, and post-deposition folding and faulting. The 
presence and importance of flow barriers in the CPRAS has 
been recognized and discussed in numerous studies (for 
example, Newcomb, 1959; Porcello and others, 2009). The 
Yakima Fold Belt includes most of the western half of the 
plateau and is characterized by a series of east-west trending 
anticlinal ridges and synclinal basins. The Palouse Slope 
occupies the northeast quarter of the plateau, is much less 
deformed, and has a gently southwestward dipping slope. 
The other structural regions within the CPRAS are the Blue 
Mountains, a composite anticlinal structure that forms the 
southeastern extent of the Columbia River basin, and the 
Clearwater Embayment, which marks the eastward extent of 
the CPRAS along the foothills of the Rocky Mountains and 
includes a series of folds extending into Idaho.

Much of the Columbia Plateau is semiarid, the mean 
annual precipitation for 1895–2007 (Kahle and others, 2011, 
p. 4) is about 17 in/yr (about 40 million acre-ft/yr) and ranges 
from about 7 in. in the center of the study area to more than 
60 in. in the north-westernmost extent of the study area. 
The types and amounts of natural vegetation growing on the 
Columbia Plateau are largely dependent on precipitation and 
land-surface elevation. The vegetation ranges from sagebrush 
and grasslands at lower elevations to grasslands and forest at 
mid elevations to barren rock and conifer forests at the upper 
elevations. Dry land agriculture mainly includes winter and 
spring wheat and lentils. Irrigated agriculture includes apples, 
hops, and other crops.

Overviews of the geology and hydrology of the CPRAS 
presented summarize detailed descriptions in reports by 
(1) Kahle and others (2009), who discuss the geologic 
framework used in this report; (2) Burns and others (2011), 
who describe the three-dimensional characteristics of the 
geology of the CPRAS; and (3) Kahle and others (2011), who 
discuss the hydrogeologic framework and the hydrologic 
budget components of the CPRAS.

Hydrogeologic Setting
The Columbia Plateau is an intermontane basin between 

the Rocky Mountains and the Cascade Range that is filled with 
mostly Cenozoic basalt and sediment. Most rocks exposed in 
the region are the CRBG, intercalated sedimentary rocks, and 
overlying younger sedimentary rocks and deposits that include 
Pleistocene cataclysmic flood deposits, eolian deposits, 
and terrace gravels of modern rivers. The CRBG consists 
of a series of more than 300 flows that erupted in various 
stages during the Miocene, 17 million to 6 million years ago. 
Individual flows range in thickness from 10 to more than 
300 ft (Tolan and others, 1989; Drost and others, 1990). Soil 
and sediments that were formed or deposited on top of older 
lava flows and then covered and preserved by a subsequent 
lava flow are called sedimentary interbeds.
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Generalized geologic stratigraphy discussed in this 
investigation is broadly based on recognized formations within 
the Columbia River Basalt Group. The primary geologic 
formations of interest, listed in order of increasing age, include 
the Saddle Mountains Basalt, the Wanapum Basalt, and the 
Grande Ronde Basalt (fig. 2; Swanson and others, 1979, 
p. G4–G8; Whiteman and others, 1994, p. B32–B33). Younger 
sedimentary deposits cover parts of the CRBG across the 
study area and are referred to informally as the Overburden. 
The Overburden consists of undivided, unconsolidated to 
semi-consolidated sedimentary deposits ranging from 
Miocene to Holocene in age (Drost and others, 1990). These 
include many types of deposits of local and (or) regional 
extent including flood gravels and slack water sediments, 
terrace gravels of modern rivers, and eolian deposits that can 
range in thickness from 0 to 1,300 ft. The Saddle Mountains 
Basalt formation consists mostly of basalts and associated 
sedimentary interbeds and is the least extensive and youngest 
formation of the CRBG. Most of the formation is in the 
west-central part of the study area, with less continuous 
occurrences in the Blue Mountains and eastward into Idaho. 
Thickness of the Saddle Mountains Basalt ranges from 0 to 
about 1,000 ft. The Wanapum Basalt formation, composed 
mostly of basalt and sedimentary interbeds, is in the central 
part of the study area. Much of the formation lies beneath the 
Overburden and Saddle Mountains Basalt. Thickness of the 
Wanapum Basalt ranges from 0 to about 1,200 ft. The Grande 
Ronde Basalt formation is the oldest and most extensive of the 
basalt formations discussed and comprises the vast majority 
of the CRBG. This formation underlies most of the study area, 
except for an area along the southern boundary of the CPRAS 
in Oregon and along the eastern edge of the aquifer system in 
Idaho. The Grande Ronde Basalt formation contains basalt and 
sedimentary interbeds. Thickness of the formation is largely 
unknown, but may be greater than 15,000 ft near the central 
part of the basin (Burns and others, 2011, p. 30, fig. 10D, and 
digital data).

Folding and faulting of the basalts occurred during the 
period of deposition and more recently. Younger basalt flows 
commonly were less-voluminous intra-canyon flows, so 
the distribution and thickness of these lavas are controlled 
by the shape of the valleys through which the lava flowed. 
Pleistocene outburst floods shaped the area by causing incision 
in the basalt, and erosion and deposition of the  
overlying sediment.

These geologic formations correspond to the 
hydrogeologic units defined for use in the USGS Regional 
Aquifer-System Analysis (RASA) Program and Groundwater 
Availability studies of the CPRAS (Whiteman and others, 

1994, p. B32–B33; Kahle and others, 2009), and consist 
of the Overburden unit, the Saddle Mountains unit, the 
Wanapum unit, and the Grande Ronde unit. The informal 
term “unit” is used to differentiate from the formal geologic 
formations simplified for hydrologic discussions. For example, 
the geologic formations were simplified by grouping the 
Mabton and Vantage Interbeds into the Saddle Mountains 
and Wanapum units, respectively. The older rocks bordering 
and underling the CPRAS form the basement confining unit, 
referred to as the Older Bedrock hydrogeologic unit, and 
is composed of various rock types older than the CRBG, 
generally with much lower permeabilities than the basalts and 
considered the base of the regional flow system.

Hydrogeologic Characteristics
The hydraulic characteristics of the geologic materials 

determine how a groundwater-flow system functions and 
how it will respond to stresses such as pumpage. These 
characteristics include horizontal and vertical hydraulic 
conductivity and the storage coefficient. Because of the 
heterogeneity of the geologic materials that comprise the 
CPRAS, the hydraulic characteristics can vary considerably. 
The Overburden deposits are diverse in lithology and the 
large variation in grain size, depositional regimes, and age 
of the deposits account for the large range of their hydraulic 
characteristics (Kahle and others, 2011, p. 20). Each of 
the CRBG geologic units consist of tens to hundreds of 
individual layered basalt flows. The layers are highly variable 
in thickness and extent, but over much of the Columbia 
Plateau, the lava flows are comprised of flood basalts that 
form laterally extensive deposits. Hydraulic characteristics 
vary greatly within and between the individual basalt flows. 
Horizontal hydraulic conductivities generally are greatest in 
the interflow zones formed from the combination of basalt 
flow tops with the base of an overlying basalt flow, and an 
intervening sedimentary interbed, if present. Flow tops and 
bases commonly are brecciated, although they can exhibit a 
wide range of depositional textures. Because flow tops and 
bottoms commonly have open and highly-connected pore 
structures, the basalt interflow zones frequently exhibit high 
horizontal hydraulic conductivity (Lindolm and Vaccaro, 
1988). The interflow zones are separated by the low hydraulic 
conductivity flow interior in which most fractures are cooling 
joints that often are vertically oriented (columnar jointing). 
Despite the fact that joints exist, flow interiors commonly are 
effective confining units. Porosity and permeability generally 
are lower in the older bedrock than in the Overburden and  
CRBG units.
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Figure 2. Surficial geology and structures of the Columbia Plateau Regional Aquifer System, Washington, Oregon, and Idaho.
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Kahle and others (2011, p. 21) estimated the median 
horizontal hydraulic conductivity values for the Overburden, 
basalt units, and older bedrock as 161, 70, and 6 ft/d, 
respectively, based on specific capacity data reported in 
previous studies. Vertical hydraulic conductivity of the 
geologic units in the CPRAS generally is known to be low 
but is poorly quantified. Estimates of vertical hydraulic 
conductivity range from about 0.009 to 2 ft/d for the 
Overburden unit, although values for some parts of this unit 
may be as low as 10-10 to 10-7 ft/d; values for the CRBG units 
range from 4×10-7 to 4 ft/d (Kahle and others, 2011, p. 57).

The storage characteristics of an aquifer are described 
by the storage coefficient, a dimensionless property defined 
as the volume of water that an aquifer takes into or releases 
from storage per unit of surface area per unit change in head. 
Previous estimates of the storage coefficient in the CPRAS 
typically range from about 0.1 to 0.2 for the unconfined parts 
of the Overburden unit and from about 0.01 to 10-6 for the 
CRBG basalt units (Kahle and others, 2011, p. 26–27).

Hydrologic Budget Components
The following discussion and estimates of the  

regional-scale hydrologic budget components for the 
CPRAS is from the recent work by Kahle and others (2011). 
Mean annual recharge from infiltration of precipitation was 
estimated based on annual precipitation data and previous 
model simulation results of recharge. The estimates of the 
other budget components were developed using a monthly 
SOil WATer (SOWAT) balance model to determine irrigation 
water demand, groundwater flux to the underlying modeled 
soil zone (recharge or discharge), direct runoff, and soil 
moisture in irrigated areas (Kahle and others, 2011, p. 36). 
The SOWAT model was developed to make use of estimates 
of actual evapotranspiration available from a new Simplified 
Surface Energy Balance method that uses remotely sensed 
land-surface temperature data (Senay and others, 2007).

Mean annual recharge from the infiltration of 
precipitation of 4.6 in/yr (10.8 million acre-ft/yr) for  
1985–2007 was estimated for the CPRAS. The spatial 
distribution in recharge mirrors that of annual precipitation, 
with the highest recharge (more than 20 in/yr) occurring along 
the Cascade Range and the Blue Mountains. Mean annual 
recharge from infiltration of precipitation is less than 1 in/yr 
for a large part of the study area adjacent to the Columbia and 
Yakima Rivers where precipitation is limited.

Mean monthly irrigation throughout the study area peaks 
in July at 1.6 million acre-ft (MAF) (1985–2007 average), of 
which 0.45 and 1.15 MAF are from groundwater and  
surface-water sources, respectively. Annual use of irrigation 
water in the study area averaged 5.3 MAF during 1985–2007, 
with 1.4 MAF (or 26 percent) supplied from groundwater 

and 3.9 MAF supplied from surface water. Mean annual 
groundwater recharge from deep percolation of applied 
irrigation water in the study area was 4.2 MAF (1985–2007); 
2.1 MAF (50 percent) occurred within the predominately 
surface-water irrigated regions of the Yakima Basin, Umatilla 
Basin, and Columbia Basin Project. The Columbia Basin 
Project, located in east central Washington, consists of more 
than 1,000 mi2 of land irrigated with Columbia River water 
through a series of dams, pumping plants, and canals. Annual 
recharge rates range from less than 5 in/yr in predominately 
sprinkler-irrigated areas where groundwater is the source 
to more than 20 in/yr in surface-water supplied areas where 
conveyance losses and less-efficient application methods are 
more common.

Annual groundwater use (1984–2009) for purposes 
other than irrigation was estimated for the study area using 
information from several agencies. Public-supply groundwater 
use increased from about 201,000 acre-ft/ yr in 1984 to 
about 269,000 acre-ft/yr in 2009. Domestic self-supplied 
groundwater use increased from about 54,600 acre-ft/ yr 
in 1984 to about 71,200 acre-ft/yr in 2009. Industrial 
groundwater use decreased from about 53,400 acre-ft/yr in 
1984 to about 43,900 acre-ft/yr in 2009. Other groundwater 
use, including for mining, thermoelectric needs, livestock, and 
aquaculture combined, increased from 16,900 acre-ft/yr in 
1984 to about 43,600 acre-ft/yr in 2009.

Groundwater Occurrence and Movement
Groundwater moves through the regional aquifer system 

from the uplands to surface drainage features in the lowlands, 
mainly to the Columbia River and its major tributaries. 
Groundwater movement is affected by the geometry of the 
land surface and stream system, the extent, thickness, and 
hydraulic properties of the aquifers, the presence and nature of 
geologic structures, and the rate and location of groundwater 
recharge and discharge. Groundwater flow within the basalt 
units moves horizontally and vertically in the basalt interflow 
zones, flow centers, and sedimentary interbeds (Kahle and 
others, 2011, p. 27). Horizontal hydraulic conductivities 
generally are greatest in the interflow zones and consequently 
the interflow zones support most of the horizontal groundwater 
movement, whereas movement in the typically thick and 
lower horizontal hydraulic conductivity flow centers mainly is 
vertical. Therefore, the interflow zones in the basalt sequence 
form numerous, thin, semiconfined aquifers whose physical 
and hydraulic characteristics vary horizontally and vertically. 
Geologic complexity consisting of changes in lithology and 
folds and faults affect the geometry of flow paths by forming 
flow barriers or preferential pathways for groundwater flow 
(Snyder and Haynes, 2010, p. 7; Kahle and others, 2011, p. 27).
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Study Methods

Recent and historical water-level data were compiled 
from a large number of wells located throughout the CPRAS. 
These data were used to identify “well groups” each consisting 
of individual wells with similar hydraulic heads (groundwater 
levels) and temporal trends. Comparisons were made between 
adjacent well groups to delineate sets of well groups, which 
define areas of overall similar groundwater-flow conditions 
with regard to groundwater-flow directions and horizontal 
and vertical hydraulic gradients (the change in hydraulic head 
per unit of distance in a given direction). Discontinuities 
in groundwater-flow conditions between the sets of well 
groups were used to help infer the presence of features 
that contribute to control the regional flow of groundwater. 
These discontinuities can result from: (1) geologic features 
that influence the hydraulic properties of the aquifer such 
as changes in lithology or the occurrence of structural folds 
and faults, or (2) the presence of hydrologic features such as 
groundwater mounds or troughs caused by stresses such as 
recharge from irrigation or discharge to pumping.

Sources of Data
The evaluation of groundwater status and trends for the 

CPRAS relied on information that was routinely collected 
by many agencies or that was developed in the current or 
previous studies of groundwater availability in the CPRAS. In 
particular, this report relies heavily on the development of the 
geologic framework and three-dimensional geologic model 
by Kahle and others (2009) and Burns and others (2011), 
respectively, and the hydrologic budget components developed 
by Kahle and others (2011).

Groundwater-Level Information 
The primary source of well information, including 

location, construction, and water-level measurements, was 
the USGS National Water Information System (NWIS). 
Additional well and water-level data were provided by the 
U.S. Department of Energy, Washington State Department 

of Ecology, Oregon Water Resources Department, Columbia 
Basin Ground Water Management Area, GSI Water Solutions, 
Inc., Confederated Tribes of the Umatilla Indian Reservation, 
and Walla Walla Basin Watershed Council. Due to constraints 
on project resources, not all wells or water-level measurements 
from the CPRAS were included in this study. Emphasis was 
placed on incorporating datasets with the greatest number of 
wells, which included information on well construction and 
many water-level measurements made over relatively long 
periods. Wells are primarily within the extent of the CPRAS, 
although some wells as much as 20 mi outside of the CPRAS 
boundary also were included to help identify groundwater-
level conditions across the boundary of the CPRAS (fig. 3). 
Information was acquired for 60,115 wells, although usable 
water-level data were available for only 39,610 wells. A total 
of 447,992 water-level measurements were collected from the 
39,610 wells. The period of record for the water-level data 
extended from 1891 to 2010. The longest period of record for 
water-level measurements at an individual well is 96 years. 
Measurements at the longest annually monitored well began 
in 1940 and continue to the present (2011). From these data 
a subset of 7,772 wells and 147,563 water levels were used 
for the analyses presented in this report and are on file at the 
USGS office in Tacoma, Washington (http://wa.water.usgs.
gov/projects/cpgw), and available upon request. Much of 
the data processing for analyzing groundwater levels was 
accomplished using Excel® spreadsheet tools developed by 
Tillman (2009).

Information on land-surface elevation was needed 
to calculate groundwater elevation from depth-to-water 
measurements. Land-surface elevations for many wells were 
reported by the agencies that provided the well information. 
Land-surface elevations were independently determined using 
a 10-m lateral resolution Digital Elevation Model (DEM; 
U.S. Geological Survey, 1999) as verification for these wells 
and to obtain land-surface elevations for the remaining wells 
with no reported values. Values of the DEM derived land-
surface elevations were used if the difference between the 
reported and DEM derived elevations differed by greater than 
100 ft.

http://wa.water.usgs.gov/projects/cpgw
http://wa.water.usgs.gov/projects/cpgw
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Figure 3. Locations of wells with usable water-level data within or immediately adjacent to the Columbia Plateau Regional Aquifer 
System, Washington, Oregon, and Idaho, subsets of which were used for analysis in this study.
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Geologic Model
A geologic model (Burns and others, 2011) provided 

improved estimates of CRBG and Overburden unit volumes 
and refined location of large structural features. This model 
was used to interpret the presence and significance of 
hydrogeologic controls on the groundwater system presented 
in this report. An on-line interactive tool was developed to 
serve point information and cross sections developed from the 
geologic model to the public (U.S. Geological Survey, 2012).

Data Limitations
The accuracy and representativeness of the 

groundwater-level measurements are dependent on various 
factors pertaining to measurement accuracy, quality assurance 
procedures, local conditions in the aquifer at the time of 
measurement, and well construction.

Measurement Accuracy and Data Compilation
Typical methods used to measure the depth to water in a 

well have precisions ranging from 0.01 ft to several feet. The 
precision of most measurements is expected to be in the range 
of about 0.1 ft. However, the accuracy of the determination 
of the groundwater elevation (how it compares to the actual 
value) depends on how the depth to water measurement 
is transformed to a groundwater elevation at a particular 
location, how it is associated with a particular aquifer, and 
the associated quality assurance procedures. A major factor 
affecting measurement accuracy is related to how the elevation 
for the well was determined, and the errors associated with 
assigning an elevation to the well. Errors also can relate to 
the location of the well. Errors in the latitude and longitude 
coordinates for the site can create errors of hundreds of feet in 
the assigned elevation of the water level, especially in areas 
with steep relief. For this report, well locations and elevations 
were mostly based on information reported from the respective 
agencies. A comparison was made between reported well 
elevations and those determined from a 10-m DEM on the 
basis of the reported latitude and longitude locations and 
lateral datums from the respective agencies. The median of 
the absolute values of the elevation differences is 4.3 ft and 
90 percent of the differences are less than 44 ft.

The well and water-level data were compiled from many 
different agencies. Each agency has its own protocols for 

the description and documentation of measured wells, for 
the collection and recording of water-level data, and quality 
assurance procedures. Errors can occur when compiling 
large datasets due to either data entry, arithmetic errors, or 
treatment of exceptions when using rule-based algorithms 
to write all data into a common database. Common errors 
include incorrect well identification or location, incorrect or 
incomplete well construction information, errors in depth 
to water measurements, and incorrect determination of 
land-surface elevations. Additionally, some well information 
and water-level measurements for the same well may be 
reported by multiple agencies resulting in duplication of 
information. An effort was made to identify and correct errors 
in the data used in this study. However, it was not possible 
to ascertain the quality of the well information or water-level 
measurement for each well and undoubtedly, errors are present 
in the data. The large number of wells and measurements 
used in the analyses in this study should help to minimize the 
influence of these errors and provide a robust estimate of the 
groundwater elevation.

Water-level measurements in reports filed by well 
drillers at the time of new well installations were included in 
the compilation of water levels. However, measurements of 
water levels in newly constructed wells may not have been 
at equilibrium at the time of measurement and therefore may 
not represent static water-level conditions (Snyder, 2008, 
p. 11–14). Water-levels where the status indicated the well 
was dry, obstructed, or influenced by pumping, were excluded 
from the analyses as these water levels may not represent 
static conditions.

Representative Sampling
The groundwater-level measurements used in this study 

are assumed to be representative of the groundwater positions 
within the aquifers of the CPRAS. However, some of the 
data may suffer from a number of possible biases. These 
biases may arise from a variety of sources such as influences 
due to localized conditions and stresses, well construction, 
and commingling of groundwater. In addition, the spatial 
distribution and selection of wells used for the collection 
of water-level measurements may be biased as a result of 
increased scrutiny and monitoring in areas with groundwater 
declines. This can result in the clustering of wells and an 
over-representation of wells showing water-level declines.
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Localized Conditions and Stresses

Pumping and recharge stresses can cause geographically 
localized or transient perturbations of water levels. Water-level 
measurements affected by such localized perturbations may 
not be representative of true conditions in the aquifer over a 
broader area.

Recharge in the CPRAS is dominated by precipitation 
(Kahle and others, 2011), which generally has gradual 
geographic variation. However, other recharge sources 
such as irrigation water, artificial recharge, or leakage from 
streams, canals, or lakes can influence groundwater levels 
over short distances. Stresses due to discharge by pumping, 
or to gaining streams, springs, seepage faces, wetlands, or 
evapotranspiration similarly can have large variations over 
short distances and influence groundwater levels.

The aquifer properties that influence the movement and 
storage of water in the aquifer and, therefore the groundwater 
level in the aquifer, include the extent, thickness, shape, 
hydraulic conductivity, storage coefficient, and degree of 
confinement. These properties can be highly heterogeneous 
over short distances due to variations in the original lithology 
or process of emplacement, subsequent modification by 
physical process such as erosion or fracturing due to structural 
deformation, or chemical changes such as dissolution, 
alteration, or mineralization. Variations in these properties 
over short distances may affect the groundwater levels and (or) 
the timing and magnitude of groundwater changes in response 
to changes in stresses relative to groundwater levels elsewhere 
in the aquifer.

Influence of Well Construction

Well construction may substantially influence the water 
levels in wells. Ideally, a well used for groundwater-level 
monitoring should be constructed to ensure good hydraulic 
connection between the well and the intended aquifer and that 
the water level and water-level fluctuations in the well broadly 
represent conditions in the aquifer. The well design must take 
into consideration the placement of open intervals and include 
appropriately-sized well screens to permit a good hydraulic 
connection between water in the aquifer and in the well. The 
use of sanitary and flow seals and well casings, where needed, 

help to isolate the well and the contributing aquifer from other 
units to prevent commingling, the collapse of rock into the 
well, and movement of water between the rock and the outside 
of the well casing. Incorrect well design, construction defects 
at the time of installation, insufficient well development 
(repeated purging and filling of a well to remove fine materials 
that may clog the well screen), or degradation due to age 
including silting, corrosion, or bacterial growth may affect 
how a well responds to changes in the aquifer (Taylor and 
Alley, 2002, p. 9).

Complete and accurate documentation of the well 
construction is important to ensure that the water levels 
measured in the well are properly interpreted. Documentation 
of well construction for some wells often is incomplete and 
does not include sufficient information, such as lithology 
or position of open intervals, to identify the contributing 
aquifer(s). This creates uncertainty on how to associate a 
water-level measurement from a well with the appropriate 
aquifer. Uncertainty with regard to the aquifer represented 
in a water-level measurement can contribute to misleading 
interpretations.

Over time, water-level declines in the CPRAS have 
resulted in dry wells, some of which have been deepened 
and reconstructed. Because water-levels from a deepened 
or reconstructed well represent conditions at a different 
location in the aquifer system, measurements always should 
be associated with well depth and construction at the time of 
measurement. However, in most instances the information on 
the deepening of wells was not associated with the original 
well for the data compilation sources used for analysis in this 
study. As a result, water-level measurements made subsequent 
to the deepening of some wells may remain associated with 
the depth of the original well. Hydrographs for these wells 
may show an initial step change in the water-levels measured 
in the well following deepening that could be mistakenly 
attributed to other causes. The water-level response of the well 
subsequent to deepening also may reflect the conditions in the 
aquifer at the new well depth. To address these limitations, 
robust methods of analysis were used to ensure that errors 
at individual wells did not strongly affect overall study 
conclusions.
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Commingling

Commingling is the term used to describe the condition 
that occurs when a well is constructed so water can move from 
one aquifer to another through the well bore. This can occur 
in wells that are open to multiple aquifers through screens or 
uncased intervals. If the aquifers have different heads, then 
water will move through the well bore from the aquifer(s) 
with higher head to the aquifer(s) with lower head. When 
such commingling occurs, the static water level in the well is 
a composite water level, averaging conditions between all the 
aquifers open to the well.

In figure 4, well 3 is a hypothetical multiple completion 
well with open intervals in aquifers 1 and 2, which results 
in commingling of waters between aquifers. Because 
the hydraulic head in aquifer 1 (as represented by the 
potentiometric surface of the aquifer at the well) is greater 
than the hydraulic head in aquifer 2 a downward hydraulic 
gradient enables flow to enter the well 3 bore from aquifer 1, 
traversing down the well 3 bore and exiting the well 3 bore 
into aquifer 2. For this example, the transmissivities of aquifer 
1 and 2 are equal; therefore, the resulting hydraulic head in 
well 3, from a transmissivity-weighted average of the heads 
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Figure 4. Effect of commingling on water levels in hypothetical wells for aquifers of equal transmissivity. Near the commingled 
well (well 3), the potentiometric surface is strongly affected by aquifer cross-connection. Far from the commingled well, the 
potentiometric surface reflects regional conditions.
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in aquifers 1 and 2, is exactly one-half the vertical distance 
between the head in the two aquifers. Well 2 and well 4 are 
single completion wells with open intervals within aquifer 
1 and aquifer 2, respectively, that are in close proximity 
to commingling well 3. These wells are within the cone of 
depression and cone of impression (the inverse of a cone of 
depression) resulting from the commingling in well 3. The 
hydraulic head in these wells is intermediate to the head at 
well 3 and the initial unaffected heads in aquifers 1 and 2 as 
represented by the heads in wells 1 and 5, respectively.

In figure 5, the transmissivity of aquifer 1 is much greater 
than the transmissivity of aquifer 2; therefore, the head in well 
3 is dominated by the hydraulic head of aquifer 1. Because 
the cone of depression for aquifer 1 is greatly subdued, water 
levels in proximal wells open to aquifer 1, such as well 2, are 
minimally affected. However, water levels in proximal wells 
open to aquifer 2, such as well 4, are strongly affected due to 
the exaggerated cone of impression for aquifer 2.
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Figure 5. Effect of commingling on water levels in hypothetical wells for aquifers of unequal transmissivity. Water level in a well 
most closely resembles the aquifer with the higher transmissivity because the well has better hydraulic connection to this aquifer. 
Near the commingled well (well 3), the potentiometric surface is strongly affected by aquifer cross-connection. Far from the 
commingled well, the potentiometric surface reflects regional conditions.
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The basalt aquifers of the CPRAS consist of a series of 
permeable interflow zones separated by less permeable flow 
interiors (Kahle and others, 2011, p. 20). The transmissivities 
of the aquifers can vary over several orders of magnitude 
(Kahle and others, 2011). The resulting water levels in 
commingled wells open to multiple aquifers depend on the 
relative transmissivity of the aquifers, which is a function of 
the thickness and the permeability of the aquifers. Figure 6 
illustrates some possible examples for aquifers of varying 
transmissivity (thickness and (or) permeability).
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Figure 6. Effect of commingling on water levels in hypothetical wells for aquifers with local variability. Water level 
in a well most closely resembles the aquifer with which it is in best connection. The flow of water can be restricted 
by changes in aquifer thickness, aquifer lithology, or well construction, resulting in reduced hydraulic connection. 
Near a commingled well, the potentiometric surface is strongly affected by aquifer cross-connection. Far from the 
commingled well, the potentiometric surface reflects regional conditions.

The ratio of water-level fluctuations in a well to the 
groundwater-level fluctuations in an aquifer penetrated by 
that well is equal to the ratio of transmissivity of the aquifer 
in which the fluctuation occurs to the total transmissivities of 
all aquifers perforated by the well. As a result, the effect of the 
change in groundwater level of any aquifer where the well is 
open imposes a smaller change on the water level in the well 
(Sokol, 1963, p. 1,080).
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Groundwater Status and Trends
Trend analyses were done on the compiled groundwater-

level data for the CRBG aquifers to characterize and document 
changes in the hydrologic status of the system. Water levels in 
individual wells vary in response to natural and anthropogenic 
stresses on daily, seasonal, decadal, and longer time scales. 
Because the purpose of the USGS Groundwater Resources 
Program study is to evaluate the long-term availability and 
sustainability of groundwater resources within the CPRAS, the 
focus of the data analysis is to examine persistent decadal or 
longer trends that have occurred in many wells since the onset 
of widespread irrigation and groundwater pumping.

For the trend analysis, groundwater measurements 
representing conditions within the CRBG aquifers were used. 
The geologic model of Burns and others (2011) was used to 
identify wells with bottom elevations between the simulated 
top of the CRBG geologic units and the older pre-Miocene 
basement rocks. Water-level measurements from these 
identified wells then were used in the analyses. To remove 
daily and seasonal variation in groundwater levels induced by 
irrigation pumping, the median groundwater level measured 
in winter between January and March of each year was used 
in the analysis. The resulting data reflect the influence of 
multi-year precipitation patterns and the cumulative effects of 
pumping and irrigation recharge.

Water-level measurements made prior to 1951 are 
assumed to represent pre-development conditions because 
large scale irrigation started after the beginning of 1951. 
Because summer water levels in wells were not yet affected by 
large scale groundwater pumping, annual median water levels 
were used when winter water-level data were not available 
prior to 1951.

Water-level measurements in reports filed by well drillers 
at the time of new well installation were included to obtain 
the broadest spatial and temporal distribution possible in areas 
or periods of sparse data. Groundwater-level measurements 
reported as non-static measurements were excluded from 
analysis. The subsampled dataset includes 7,735 CRBG wells, 
with data representing pre-development conditions in 1,265 
wells (fig. 7).

Although pumping and irrigation effects began to 
have appreciable effects on groundwater levels during the 
1950s in the CPRAS, most persistent regional declines from 
pumping started after 1970. A map of the linear trends in 
groundwater levels for 1968–2009 was constructed to show 
areas of widespread declines in CRBG aquifers (fig. 8). 
Groundwater-level trends were computed as the slope of the 
best-fit line to the winter median water-level data for each 
well, provided that at least four data points were available 
that spanned at least 50 percent of the period 1968–2009. Of 
the 761 wells in the CRBG aquifers with sufficient data to 

compute water-level trends, overall declines were measured in 
72 percent of the wells. The mean of the slopes of the water-
level trends for all wells was a decline of 1.9 ft/yr. Rates of 
declines greater than 1.0 ft/yr were measured in 50 percent of 
wells, declines greater than 2.0 ft/yr in 38 percent of wells, 
declines greater than 4.0 ft/yr in 29 percent of wells, declines 
greater than 6.0 ft/yr in 9 percent of wells, and rates of decline 
greater than 8.0 ft/yr in 4 percent of wells. These results are 
similar to the values obtained by Snyder and Haynes (2010, 
table 1, p. 8) for 273 CRBG aquifer wells in the CPRAS 
during 1984–2009 where water levels declined in 81 percent 
of wells and water levels changed at an average rate of a 
1.5 ft/yr decline (calculated as a weighted-mean average 
for all CRBG aquifer wells). Because complex anomalous 
behavior can occur for any single well hydrograph (for 
example, step changes in water level associated with nearby 
well construction activities), the linear water-level trend for 
any single well may not represent conditions over an area 
of interest, but the general pattern of water-level declines in 
multiple wells illustrates the persistent patterns across  
the CPRAS.

The clusters of wells with linear declines generally 
correspond to areas that are the subject of previous 
hydrogeologic studies and to continued data collection efforts 
by local, State, Federal, or non-governmental agencies in 
Oregon in the Mosier Watershed and Umatilla Basin, and 
in Washington in the Yakima Basin and the Palouse Slope/
eastern Yakima Fold Belt in the Columbia Basin Ground 
Water Management Area (GWMA). The Columbia Basin 
GWMA, which encompasses Adams, Franklin, Grant, and 
Lincoln Counties (fig. 8), was designated by the Washington 
State Department of Ecology (WADOE), for the protection 
of groundwater in the area. Detailed analyses of well 
hydrographs for the Mosier Watershed, Oregon, and Yakima 
Basin, Washington, are available in Burns and others (2012) 
and Keys and others (2008), respectively. Well hydrographs 
are examined for parts of the Umatilla Basin, Oregon, and the 
Palouse Slope/eastern Yakima Fold Belt (within the GWMA), 
Washington, in this report. Groundwater-level hydrographs 
for the Umatilla Basin show that barriers to groundwater 
flow are readily identifiable. Conversely, groundwater-level 
hydrographs from the Columbia Basin GWMA exhibit a 
significantly different behavior, with fewer well-defined 
barriers to flow and with groundwater-level changes being 
dominated by the large-scale irrigation projects in the lowland 
near the Columbia River. An analysis describing the relation 
between well hydrographs and geologic features in the 
GWMA is presented by Porcello and others (2009); therefore, 
the discussion here is restricted to a complementary discussion 
of regional-scale flow patterns and hydraulic changes resulting 
from development of water resources in the GWMA since 1950.
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Umatilla Area, Oregon

The Oregon Water Resources Department (OWRD) 
established several administrative areas (Critical Ground 
Water Areas and Ground Water Limited Areas) in the area 
of the Umatilla Basin that cover most locations with large 
long-term groundwater declines. Administrative areas 
include Butter Creek, Ella Butte, Ordnance Basalt, and Stage 
Gulch (fig. 9; Oregon Water Resources Department, 2012). 
A total of 286 wells within and immediately adjacent to the 
OWRD administrative areas in the CRBG aquifers were 
divided into clustered groups of wells with similar water 
levels and trends (fig. 10). Figure 11 presents hydrographs 
showing the winter median water levels for individual wells 
within each well group shown in figure 10 and a trend line 
representing the overall water-level trend of all wells in the 
group constructed using the LOESS algorithm in the statistical 
software program TIBCO Spotfire S+ (TIBCO Software, Inc., 
1988–2008). Zones of low permeability may separate the 
groups of wells with similar groundwater levels and trends. 
These zones represent leaky barriers to groundwater flow and 
compartmentalize the CRBG aquifer system. The degree of 
compartmentalization is variable, but it occurs in both the 
vertical and horizontal directions in the Umatilla area.

Horizontal flow barriers (barriers prohibiting or reducing 
horizontal groundwater flow) were identified between adjacent 
well groups when water levels and trends were different for 
wells open to the same aquifer. Because aquifers have not been 
mapped extensively within the study area, drilling of each well 
was presumed stopped when the target aquifer was found. The 
elevation where drilling stopped was used as an estimate of the 
elevation of an aquifer at that location. However, the originally 
flat-lying CRBG lava flows have been deformed over geologic 
time, so the CRBG interflow zones hosting most productive 
aquifers in the CPRAS are not horizontal. To correct for the 
departure from horizontality, the geologic model of Burns 
and others (2011) was used to compute estimates of the 
stratigraphic positions for water producing zones in each well. 
Correction was accomplished by subtracting the estimated 
top elevation of the Grande Ronde Basalt geologic model 
unit from each well bottom elevation. Positive values indicate 
aquifers are in the lavas above the top of the Grande Ronde 
Basalt, and negative values indicate aquifers are in the Grande 
Ronde Basalt. Plotting the groundwater level against this 

stratigraphic position for each well allows a rapid assessment 
of whether or not hydraulic head values are representative 
of the same aquifers (fig. 12). However, the flow margin of 
several younger (post Grande Ronde Basalt) lava flows are 
within the area of interest with thicker deposits to the north. 
The resulting wedge shape of the overlying lavas complicates 
the interpretation of positive elevations (fig. 12) corresponding 
to aquifer horizons, especially for north-south transects. 
Additional details regarding this method are provided in 
appendix A. 

An example of strong horizontal compartmentalization is 
provided by comparing groups 2 (dark blue triangles) and 12 
(gray triangles) (fig. 10). Measurements for these two groups 
likely are from the same aquifer within the Grande Ronde 
Basalt although water levels differ on average by about 500 ft 
(figs. 11B and 12D–F). Within each group, water levels for 
nearby wells commonly are within a few tens of feet of each 
other. Group 2 wells have a wider range of values than group 
12 wells, which corresponds to a relatively smooth hydraulic 
gradient from Pendleton, Oregon, to the center of the Stage 
Gulch administrative area.

An example of a vertical flow barrier is provided by 
groups 3 (dark green squares) and 14 (light blue squares) 
(fig. 10). In map view, these groups apparently occupy much 
of the same area; therefore, horizontal compartmentalization 
does not explain the hydraulic head contrast between the 
groups that began in the 1960s (fig. 11A). However, based on 
the shallow and deep well pairs shown in figure 10, group 3 
well bottoms are consistently above group 14 well bottoms 
(fig. 13), indicating that the aquifers are separated vertically, 
with the shallow group 3 wells exhibiting no persistent 
water-level declines, and the deeper group 14 wells exhibiting 
substantial declines since the 1960s. Whereas small groups 
of wells show ideal vertical separation (fig. 13), the pattern 
is obscured when considering all wells in groups 3 and 14 at 
the same time (fig. 12A–F). Well bottoms for group 3 wells 
trend to lower elevations of stratigraphic position to the south 
(not shown), indicating that the group 3 aquifer(s) are sloping 
relative to the estimated top of Grande Ronde Basalt consistent 
with the thickening of the younger lavas to the north. If 
aquifers were mapped based on similarity in hydraulic head, 
the apparent overlap of groups 3 and 14 (fig. 12) would 
disappear and the ideal vertical separation (compare fig. 13 
with appendix A, fig. A1A) would be more apparent.
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Figure 9. Distribution of groundwater-level trends for 1968–2009 in Oregon Water Resources Department administrative areas in 
the Umatilla Basin, Oregon.
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Figure 11. Groups of wells near the Oregon Water Resources Department administrative areas in the Umatilla Basin, Oregon. 
(A) North–South group (circles and squares); and (B) East–West group (triangles and squares). Hydrographs depict the winter 
median water level for individual wells within each well group and LOESS curve representing the overall water-level trend of all 
wells in the group. Locations of wells are shown in figure 10.
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Figure 11.—Continued
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Figure 12. Estimated stratigraphic position (distance from the well bottom 
to the simulated top of Grande Ronde Basalt) compared with winter median 
water-level elevation in selected wells within and immediately adjacent to 
the Oregon Water Resources Department administrative areas in the Umatilla 
Basin, Oregon, 1968, 1984, and 2006. (A–C) North–South group; and (D–F) 
East–West group. Locations of groups are shown in figure 10.
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A. Umatilla North-South well groups for 1968
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B. Umatilla North-South well groups for 1984
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C. Umatilla North-South well groups for 2006
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D. Umatilla East-West well groups for 1968
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Figure 12.—Continued
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E. Umatilla East-West well groups for 1984
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F. Umatilla East-West well groups for 2006
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Figure 13. Stratigraphic position (distance from the 
well bottom to the simulated top of Grande Ronde Basalt) 
compared with winter median water level measured 
in wells for shallow–deep well pairs from groups 3 
and 14 near the Oregon Water Resources Department 
administrative areas in the Umatilla Basin, Oregon. Colors 
of points correspond to colors of shallow-deep pair circles 
in figure 10.
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Barriers to groundwater flow result from primary 
characteristics of the basalt, the depositional environment, 
and post-depositional folding and faulting. Vertical flow 
barriers typically result when aquifers are separated by dense 
impermeable CRBG lava flow interiors that are laterally 
extensive. Near flow margins, however, the dense interiors 
are discontinuous, and aquifers may be well-connected 
hydraulically. In the OWRD administrative areas, vertical 
separation is apparent only in the groundwater-level data 
near groups 6 (light blue triangles), 11 (pink triangles), and 
14 (light blue squares), which have higher hydraulic heads 
than nearby wells completed in lower stratigraphic units. For 
example, the head in group 3 wells stayed nearly constant at 
about 500 ft, whereas the deeper group 14 wells have shown 
declines in groundwater elevation from about 450 to about 
300 ft since the 1960s (fig. 11B).

For all other well groups, there is a conspicuous lack 
of vertical hydraulic gradients across thick sequences 
of lava that should contain many individual lava flows. 
Within most groups a uniform hydraulic head exists across 
thousands of feet of basalt thickness despite the fact that 
many (approximately 100-ft thick) lavas are intersected 
(fig. 12A–F; ideal behavior is shown in fig. A1D). These 
hydraulic heads are uniform even though the older lava flows 
were more extensive than the younger flows, which implies 
that dense flow interiors should separate the aquifers, creating 
the conditions necessary for vertical hydraulic gradients. 
The uniformity of hydraulic heads in these aquifers may be 
the result of hydraulic equilibration through commingling 
wells. For confined or other low storage aquifers, time for 
equilibration can be short. In the Mosier Watershed, Oregon, 
commingled wells equilibrated within 2 years (Burns and 
others, 2012). Because groundwater-level monitoring typically 
begins after multi-year declines have been documented, data 
representing pre-commingling conditions are limited.
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Examination of the mapped geologic structure shows 
horizontal compartmentalization is frequently correlated to 
the structure, although not always. The correlation along the 
Willow Creek monocline in groups 4 (orange circles), 5 (dark 
red circles), 10 (purple circles), and 15 (dark blue circles) 
show consistent head patterns along the sinuous fold structure 
and high head differences between the groups across the fold 
indicating that the fold functions as a longitudinal conduit 
and a perpendicular barrier to groundwater flow (figs. 10 and 
11A). The Service anticline also is an apparent horizontal 
flow barrier, although the deeper aquifers have complex, yet 
similar patterns particularly later in time, which indicates that 
some aquifers may be better hydraulically connected across 
the structure than others, indicating that commingling may be 
rendering this barrier less effective over time. To the contrary, 
the Reith anticline apparently is not a horizontal barrier to 
flow between the Pendleton area and the eastern side of the 
Stage Gulch administrative area as evidenced by group 2 
wells (dark blue triangles) in figure 11B. From north to south, 
the hydraulic gradients increase proportionally to the amount 
of geologic structure (compare water levels from figure 11A 
to the well locations in figure 10), indicating that geologic 
structure may be impeding lateral recharge from the uplands. 
Curiously, the exceptionally high hydraulic head contrast 
between groups 2 and 12 (gray triangles) (figs. 10 and 12D–E) 
does not correspond to a mapped geologic structure, indicating 
the presence of a previously unmapped geologic feature.

Near the OWRD administrative areas, a few shallow 
CRBG aquifers (groups 3 [dark green squares], 6 [light blue 
triangles], 7 [yellow squares], and 11 [pink triangles]) are 
receiving recharge from irrigation projects and have stable 
or slightly rising hydraulic heads (fig. 11B). Water levels in 
many of the deeper CRBG aquifers, in contrast, have declined 
100–300 ft since 1970 as shown in groups 4 (orange circles), 
8 (red squares), 10 (purple circles), and 14 (light blue squares) 
(fig. 11A). Hydraulic heads in groups 15 [dark blue circles], 
16 [green circles], 17 [white circles], and 18 [magenta circles] 
(figs. 10 and 11A) to the south have lower total decline 
because they are protected from the high pumping rates in the 
north by horizontal flow barriers immediately north of  
these groups.

Palouse Slope/Eastern Yakima Fold Belt, 
Washington

The Palouse Slope and the eastern Yakima Fold Belt 
(fig. 1), which forms a transition area between the two 
physiographic provinces, encompass the entire area of the 
Columbia Basin GWMA (hereafter referred to as the Palouse 
Slope/eYFB). Within the GWMA, WADOE has established 
several administrative areas (Ground Water Management 
Subareas) that cover most locations with large long-term 
groundwater-level declines (Washington State Department 
of Ecology, 1988a, 1988b, and 1988c). These include 
the Odessa, Quincy, and 508-14 subareas (fig. 14). The 
largest groundwater-level declines measured in the central 
GWMA (1968–2009) are along a north-south swath near 
the center of the area (fig. 14). Hydrographs for 1,195 wells 
blanketing the area of largest declines in the CRBG aquifers 
were examined and divided into groups of wells exhibiting 
similar changes in hydraulic head over time and a subset of 
these groups was selected to illustrate these trends (fig. 15). 
Horizontal barriers to flow are not as evident in this area as 
in the Umatilla area, but groups are still identifiable based 
on similar response to hydraulic stresses. This is consistent 
with the geologic interpretation of the Palouse Slope as being 
a gently folded structure created during subsidence where 
CRBG lavas were deposited in voluminous sheet flows. For 
this area, hydrographs of well groups are most easily viewed 
along general flow paths that have developed as the result of 
irrigation stresses on the aquifer system (fig. 15). These flow 
paths generally trend toward the area with large declines (fig. 14).

Figures 16–19 present hydrographs showing the 
winter median water levels for individual wells within each 
well group shown in figure 15 and the trend line for each 
group constructed using the statistical software program, 
TIBCO Spotfire S+ (TIBCO Software, Inc., 1988–2008). 
Water levels in wells in groups 1 (pink circles), 2 (light 
blue circles), 3 (dark green circles), and 4 (black circles 
and white circles for shallow and deep wells, respectively) 
associated with the western flow path (shown as circles in 
figure 15) start to rise during the 1950s (fig. 16). Prior to 
1950, the limited data suggest lower groundwater levels and 
flatter hydraulic gradients. After 1950, groundwater levels 
rise and the hydraulic gradient steepens from west to east 
indicating increased groundwater flow toward Moses Lake and 
farther east where groundwater declines are associated with 
widespread irrigation from groundwater.
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Figure 14. Distribution of groundwater-level trends for 1968–2009 relative to the Washington State Department of Ecology 
administrative areas in parts of the Palouse Slope/eastern Yakima Fold Belt and the Columbia Basin Ground Water Management 
Area, Washington.
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Figure 15. Generalized groundwater-flow paths under 2000–2010 conditions through sets of well groups with similar hydraulic 
response near the Washington State Department of Ecology administrative areas in parts of the Palouse Slope/eastern Yakima Fold 
Belt and the Columbia Basin Ground Water Management Area, Washington.
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Figure 16. Groups of wells corresponding to the western flow path near the Washington State Department of Ecology 
administrative areas in parts of the Palouse Slope/eastern Yakima Fold Belt and the Columbia Basin Ground Water Management 
Area, Washington. Hydrographs depict the winter median water level for individual wells within each well group and the trend 
line representing the overall water-level trend of all wells in the group. Well locations and flow paths are shown in figure 15.

The wells in groups 8 (brown squares), 9 (orange 
squares), 10 (dark green squares), 11 (black squares and 
white squares, shallow and deep), and 12 (gray squares) 
associated with the eastern flow path (shown as squares in 
figure 15) show a hydraulic gradient sloping from northeast 
to southwest, down the Palouse Slope (fig. 17). Water-level 
declines for most of these wells begin after 1970. Group 11 
shallow wells (black squares) are less affected, indicating 
hydraulic separation between most of these wells and the 
wells downslope (to the west). The wells showing significant 
declines exhibit various decline patterns, although total 
drawdown is similar in most wells.

Between the eastern and western flow paths and well 
groups, there is a middle set of well groups, groups 5 (dark 
blue triangles), 6 (orange triangles), and 7 (pink triangles), 
(shown as triangles in figure 15), with transitional behavior of 
groundwater levels. Groundwater levels in most of these wells 
begin to increase about 1950, as observed with the western 

well groups. Some of these wells also show groundwater-level 
declines starting in the 1970s as observed with the eastern well 
groups (fig. 18). Since 1970, a groundwater mound has formed 
between Moses Lake, Potholes Reservoir, and the eastern 
flow path wells. Groundwater-levels in groups 6 (orange 
triangles) and 7 (pink triangles) generally are higher than in 
groups to the east and west, which consist of group 4 shallow 
(black circles), group 5 (dark blue triangles), group 8 (brown 
squares), and group 12 (gray squares) (figs. 15–18).

The southern well groups (groups 13 [red diamonds], 
14 [black diamonds and white diamonds], and 15 [yellow 
diamonds]) associated with the southern flow path (shown as 
diamonds in figure 15) show a hydraulic gradient from north 
to south toward the Snake River (fig. 19), which locally has an 
elevation of about 350 ft. The hydraulic behavior is complex, 
although the narrow spacing between adjacent well groups 
and dissimilar temporal changes indicates there may be some 
hydraulic barriers between these groups.
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Figure 17. Groups of wells corresponding to the eastern flow path near the Washington State Department of Ecology administrative 
areas in parts of the Palouse Slope/eastern Yakima Fold Belt and the Columbia Basin Ground Water Management Area, Washington. 
Hydrographs depict the winter median water levels for individual wells within each well group and the trend line representing the 
overall water-level trend of all wells in the group. Well locations and flow paths are shown in figure 15.
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Figure 18. Middle groups of wells near the Washington State Department of Ecology administrative areas in parts of the 
Palouse Slope/eastern Yakima Fold Belt and the Columbia Basin Ground Water Management Area, Washington. Hydrographs 
depict the winter median water levels for individual wells within each well group and the trend line representing the overall 
water-level trend of all wells in the group. Well locations are shown in figure 15.

The hydraulic behavior of group 12 (gray squares) is at 
the nexus of the eastern, middle, and southern well groups 
and apparently is influenced by each of the adjacent groups 
(figs. 17 and 19), although its component wells are not 
easily separated into the adjacent groups based on location. 
Hydraulic head values for group 12 wells commonly are 
intermediate between the other groups, with some wells 

exhibiting declines similar to group 8 (brown squares) wells 
from the eastern well groups (fig. 17), and other group 12 
water levels rising similarly to water levels in group 7 wells 
(pink triangles) from the middle well groups (fig. 18). No 
clear pattern of depth or location allows group 12 wells to be 
subdivided into the adjacent groups.
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Figure 19. Groups of wells corresponding to the southern flow path near the Washington State Department of Ecology 
administrative areas in parts of the Palouse Slope/eastern Yakima Fold Belt and the Columbia Basin Ground Water Management 
Area, Washington. An additional hydrograph for a proximal group of wells (group 12) is shown to illustrate the relation between 
well groups. Hydrographs depict the winter median water levels for individual wells within each well group and the trend line 
representing the overall water-level trend of all wells in the group. Well locations and flow paths are shown in figure 15.
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Water levels on the Palouse Slope/eYFB were plotted 
against stratigraphic position relative to the simulated top 
of the Grande Ronde Basalt (fig. 20A–I). Analogous to the 
head distribution in the Umatilla area, heads are similar over 
large vertical intervals of basalt in the Palouse Slope/eYFB 
area indicating possible commingling of aquifers. Unlike the 
Umatilla area, even within a well group and for closely spaced 
wells, those wells constructed at the same elevation may have 
hydraulic heads hundreds of feet different from each other. 
This noisy data and the lack of apparent flow barriers between 
well groups, results in overlap of the hydrographs between 
groups. Even within well groups, division of hydrographs 
by approximate stratigraphic layer does not yield smoothly-
varying groundwater-level data that generates well-behaved 
potentiometric surface maps. This may be due to the complex 
connectivity between wells and commingled aquifers resulting 
in a range of composite head elevations (fig. 6).

Generalized potentiometric surfaces were developed 
for pre-development conditions (prior to 1951; fig. 21) 
and post-2000 conditions (fig. 22). Relatively high-error 
generalized surfaces were created using all CRBG wells 
without distinction between CRBG hydrogeologic unit 
because hydrographs within well groups show consistent 
general trends (figs. 16–19); however, few measurements 
within each group support the division of wells into 
hydraulically distinct zones vertically (fig. 20). Figures 21 
and 22 were constructed by using median water levels for 
the defined periods for each CRBG well, and smoothing 
the data with LOESS local linear trend models (Cleveland 
and others, 1992). At any location, potential error of the 
simulated hydraulic head is high; the measured value could 
be hundreds of feet higher or lower than these generalized 
surfaces. Because trend models were used, fit is biased toward 
shallow data because few deep wells with significantly 
different water-levels were measured (fig. 20). However, when 
evaluating model fit, there is little spatial bias in the residuals 
between the measurement points and predicted surface; 
therefore, the resulting surfaces are good representations of 
the patterns in the hydrograph groups. Because of the large 
amount of smoothing of these potentiometric surfaces, smaller 
scale features associated with streams and structural barriers 
to flow, for example, the Frenchman Hills (fig. 1) are not well 
represented.

Groundwater flow during the pre-development 
period was from the uplands in the northeastern part of the 
GWMA toward the Columbia and Snake Rivers to the west 
and south, respectively (fig. 21). Although the locations 
where groundwater has the potential for local drainage to 
surface water features are shaded (fig. 21), the generalized 
potentiometric surface was not corrected for interaction with 
surface drainages because flow to local streams depends on 

the hydraulic head and local connection between the aquifers 
and the streams. Following the onset of large surface-water 
irrigation projects near Moses Lake (fig. 22) in the 1950s, 
water levels in the upper CRBG aquifers increased and 
formed a groundwater mound, resulting in a reversal of the 
hydraulic gradient toward the area of declines (compare 
figs. 14, 21, and 22). For wells examined, groundwater levels 
under surface-water irrigation areas typically rise about 50 ft, 
with larger rises occurring locally (for example, in the fault 
bounded valleys to the south of the Frenchman Hills and 
the Saddle Mountains). To the east, in the south central area 
of the GWMA where groundwater pumping is the primary 
source of irrigation, a trough-shaped depression sloping 
toward the south has formed, and groundwater flows toward it 
from east and west (fig. 22). The axis of the trough generally 
is coincident with the easternmost area of dense irrigation 
pumping of groundwater shown in the center of figure 22, 
much of which is occupied by well group 8 (brown squares) in 
figure 15.

Because most well groups do not exhibit pronounced 
persistent vertical gradients, the potential for commingling 
to contribute to hydraulic head declines in this area is not 
clear from the data. The limited data show that a significant 
downward hydraulic gradient is present in the eastern and 
western well groups (group 4 shallow [black circles] and 
deep [white circles] wells in figures 16 and 20B–C, group 
11 shallow [black squares] and deep [white squares] wells in 
figures 17 and 20E). Large vertical head differences apparently 
are abrupt in groups 4 and 11, while other well groups (for 
example group 10 [dark green squares] in figures 20E–F) 
show vertical gradients that are more continuous and exhibit 
considerable variability. The downward vertical gradients are 
consistent with the geologic model (Burns and others, 2011) 
that shows the deeper aquifers are exposed through erosion 
along the Snake and Columbia Rivers at elevations consistent 
with the lower hydraulic heads in these deeper units. In 
addition, hydraulic heads in the southern well groups are lower 
than in the trough-like cone of depression immediately to the 
north (fig. 22), indicating that natural or commingled well 
leakage might be allowing flow to pass through the possible 
horizontal flow barrier between group 12 (gray squares) and 
group 13 (red diamonds) (figs. 15 and 19). The complexity in 
flow near group 13 is further illustrated by the hydraulic head 
patterns of groups 13 and 14 (figs. 19 and 20G–I). Despite 
the fact that group 14 may be divided into two groups with 
apparently distinct behavior, groups 14-1 (white diamonds) 
and 14-2 (black diamonds) cannot be separated laterally or 
into shallow and deep groups, although each of these groups 
show similar post-1980 characteristics with various group 13 
wells (figs. 19 and 20H–I).

fig. 20
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Figure 20. Distance of the well bottom from the simulated top of Grande Ronde Basalt 
compared with water levels measured in wells near the Washington State Department 
of Ecology administrative areas in parts of the Palouse Slope/eastern Yakima Fold 
Belt and the Columbia Basin Ground Water Management Area, Washington. Palouse 
western well group for (A) 1968; (B) 1984; (C) 2006; Palouse eastern well group for (D) 
1968; (E) 1984; (F) 2006; and Palouse southern well group for (G) 1968; (H) 1984; and (I) 
2006. Locations of groups are shown in figure 15. 
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A. Palouse Western well groups for 1968
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B. Palouse Western well groups for 1984

Stratigraphic position relative to top of the Grande Ronde Basalt, in feet

Well bottom in the Grande Ronde Basalt Well bottom above top of Grande Ronde Basalt
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Figure 20.—Continued
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C. Palouse Western well groups for 2006

Stratigraphic position relative to top of the Grande Ronde Basalt, in feet

Well bottom in the Grande Ronde Basalt Well bottom above top of Grande Ronde Basalt
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D. Palouse Eastern well groups for 1968

Stratigraphic position relative to top of the Grande Ronde Basalt, in feet
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Figure 20.—Continued
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E. Palouse Eastern well groups for 1984

Stratigraphic position relative to top of the Grande Ronde Basalt, in feet
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Figure 20.—Continued
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F. Palouse Eastern well groups for 2006

Stratigraphic position relative to top of the Grande Ronde Basalt, in feet

Well bottom in the 
Grande Ronde Basalt 

Well bottom above
top of Grande
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G. Palouse Southern well groups for 1968

Stratigraphic position relative to top of the Grande Ronde Basalt, in feet

Well bottom in the 
Grande Ronde Basalt 

Well bottom above top of 
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H. Palouse Southern well groups for 1984

Stratigraphic position relative to top of the Grande Ronde Basalt, in feet

Well bottom in the 
Grande Ronde Basalt 

Well bottom above top of 
Grande Ronde Basalt
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I. Palouse Southern well groups for 2006

Stratigraphic position relative to top of the Grande Ronde Basalt, in feet

Well bottom in the 
Grande Ronde Basalt 

Well bottom above top of 
Grande Ronde Basalt
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Figure 20.—Continued
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development period in parts of the Palouse Slope/eastern Yakima Fold Belt and the Columbia Basin Ground Water Management 
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Figure 22. Generalized potentiometric surface for measured Columbia River Basalt Group aquifer conditions during 2000–2009 in 
parts of the Palouse Slope/eastern Yakima Fold Belt and the Columbia Basin Ground Water Management Area, Washington.
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The central Palouse Slope shows a general lack of 
geologic structure or other evidence for strong horizontal 
flow barriers to the east, but the east-west trending faults 
associated with the ridges between the western valleys (the 
Frenchman Hills and the Saddle Mountains) in the eastern 
Yakima Fold Belt are likely barriers to flow. Luzier and 
Burt (1974) identified a “groundwater dam” on the Palouse 
Slope extending from the northwest to the southeast through 
the junction of Adams, Grant, and Lincoln Counties that is 
associated with an apparent change in hydraulic gradient 
(this feature is only partially represented because of the 
general nature of the smoothed potentiometric maps shown in 
figures 21 and 22). This steeper hydraulic gradient also was 
identified in this analysis at the boundary between group 9 
(orange squares) and group 8 (brown squares) of the eastern 
well groups (figs. 15 and 17) and was present at least as 
early as 1940 prior to substantial water deliveries from the 
Columbia Basin Project, which began in the 1950s. One of 
the few locations with persistent bias in the residuals for 
the pre-development potentiometric surface was in the area 
where group 9 hydraulic heads were simulated as too high, 
indicating a local steepening of the hydraulic gradient to the 
east, and a flattening to the west. The flattening of water levels 
is evident in group 8 in 1968 (fig. 20D). As an alternative to 
the groundwater dam proposed by Luzier and Burt (1974), 
this steepened hydraulic gradient is hypothesized to result 
from a complex discharge boundary where the upper aquifers 
are intersected at land surface by incised canyons, which 
allows water to flow into the sediment-filled coulees. The 
potential for this outflow is indicated by the pre-development 
generalized potentiometric surface above or near the land 
surface in the coulees (fig. 21). Incision of the coulees into the 
Wanapum Basalt geologic unit (fig. 2) is sufficient that several 
lava flows and potentially several aquifers in the Wanapum 
Basalt may be intersected (Burns and others, 2011), possibly 
forming pathways for groundwater flow that would result in 
complex head patterns (not shown in figure 21) and apparent 
alterations in the regional hydraulic gradient. Most late-time 
(2000–2010) hydraulic heads are now below the elevation 
of the coulees, indicating that groundwater discharge to the 
coulees has declined over time. Two additional pieces of 
evidence support the hypothesis that groundwater historically 
discharged in this location. First, because shallow aquifers 
tend to drain into the coulees possibly dewatering parts of 
these aquifers, fewer wells are completed in the aquifers 
intersecting the coulees along a north-south swath in this area. 
Second, the apparently random highly variable heads about 
300–400 ft above the Grande Ronde Basalt geologic model 
unit (approximate elevation of Wanapum Basalt intersected 
by the coulees) and flattening of the water levels below this 
stratigraphic elevation are characteristic of a highly variable 
flow field where groundwater is flowing to local drainage 
features (compare group 8 [brown squares] wells in figure 20D 
to hypothetical well groups in figure A2B and the associated 
discussion). The lowest land-surface elevation in the coulees 

where the potentiometric surface is above land surface is the 
controlling aquifer drainage elevation. This elevation is about 
1,180 ft, which is the approximate inflection point of group 8 
wells in 1968 (fig. 20D).

Summary and Conclusions
The Columbia Plateau Regional Aquifer System 

(CPRAS) covers an area of about 44,000 square miles in a 
structural and topographic basin within the drainage of the 
Columbia River in Washington, Oregon, and Idaho. The 
primary aquifers occur in basalts of the Columbia River 
Basalt Group (CRBG) and in places, overlying sediment. 
The system consists of a series of productive basalt aquifers 
within permeable interflow zones separated by less permeable 
flow interiors, overlaid locally by aquifers within sedimentary 
deposits. Groundwater levels have declined throughout much 
of the CPRAS since the 1970s.

Information was compiled from about 60,000 wells and 
450,000 water-level measurements from wells in the CPRAS. 
Data are from an inventory of published and unpublished 
well data from many agencies. A subset of these data for the 
CRBG aquifer wells were used to develop a simple linear 
groundwater-level trend map for 1968–2009, which illustrates 
a persistent pattern of widespread groundwater-level declines. 
Overall declines from the analysis of data from 761 wells in 
the CRBG aquifers were measured in 72 percent of the wells. 
The mean of the trends was a decline of 1.9 feet per year  
(ft/yr). Rates of declines greater than 1.0 ft/yr were measured 
in 50 percent of wells, declines greater than 2.0 ft/ yr 
in 38 percent of wells, declines greater than 4.0 ft/yr in 
29 percent of wells, declines greater than 6.0 ft/yr in 9 percent 
of wells, and rates of decline greater than 8.0 ft/yr in 4 percent 
of wells.

The groundwater-level data also were used to identify 
groups of wells with similar hydraulic heads and temporal 
trends within limited subregions. Comparisons between 
adjacent well groups were used to define sets of well groups 
that delineate areas of overall similar groundwater-flow 
conditions. Discontinuities in hydraulic head between the 
sets of well groups were used to help infer the presence of 
barriers to groundwater flow. These barriers can include 
geologic features that influence the hydraulic properties of 
the aquifer, such as changes in lithology or the occurrence of 
folds and faults. In areas without flow barriers, dissimilarities 
in response of well groups over time result from the formation 
of irrigation-derived groundwater mounds or pumping 
induced regions of decline. The areas of focus for this analysis 
included the Umatilla area, Oregon, and the Palouse Slope/
eastern Yakima Fold Belt (eYFB) in the Columbia Basin 
Ground Water Management Area (GWMA) consisting of 
Adams, Franklin, Grant, and Lincoln Counties, Washington.



44  Groundwater Status and Trends for the Columbia Plateau Regional Aquifer System, Washington, Oregon, and Idaho

In the Umatilla area, 286 wells were divided into 
groups with similar water levels and trends, and large 
hydraulic gradients between nearby groups defined barriers to 
groundwater flow. The barriers divide the groundwater-flow 
system in the Umatilla area into several leaky compartments 
that occur in vertical and horizontal directions. However, the 
degree of leakiness is highly variable. Significant findings for 
the Umatilla area include:

• Most CRBG aquifers are declining, except for a few 
shallow aquifers. Cumulative declines range from 
100 to 300 feet since 1970.

• High horizontal hydraulic gradients and differences 
in temporal trends in water levels between adjacent 
well groups define horizontal flow barriers that 
generally correspond to mapped geologic structural 
features. Horizontal hydraulic gradients increase 
from north to south, which generally corresponds 
to an increase in structural complexity. This implies 
that recharge from the uplands into the heavily 
developed areas may be impeded.

• Significant vertical hydraulic gradients have been 
documented in a relatively small part of the Umatilla 
area, where the shallow aquifer system is distinct 
from the deep system. Since the 1970s, downward 
vertical gradients in these areas have been increasing 
as water-level declines have occurred in deeper 
wells due to pumping and commingling of these 
aquifers. Because the geology generally is conducive 
to creating vertical hydraulic gradients, the absence 
of vertical gradients over much of the area may be 
a consequence of flow through commingling wells 
resulting in the equilibration of the heads in the 
aquifers.

In the Palouse Slope of the central GWMA, the largest 
declining groundwater-level trends (1968–2009) follow a 
general north-south line through the middle of the GWMA. 
An analysis of 1,195 wells along major flow paths and through 
the area of persistent groundwater-level declines indicates 
that barriers to flow are not as evident in this area as near 
Umatilla, but well groups were still identifiable based on 
similar hydraulic heads and response to hydraulic stresses. 
This is consistent with the geologic interpretation of the 
Palouse Slope as being a gently folded structure created during 
subsidence when CRBG lavas were deposited in voluminous 

sheet flows. In this area, hydrographs of well groups were 
viewed along general flow paths that have developed as the 
result of irrigation stresses on the aquifer system. 

Significant findings for the Palouse Slope/eYFB include: 
• Groundwater levels in CRBG aquifers have risen 

since the 1950s in areas heavily irrigated with 
surface water and have declined since the 1970s in 
areas commonly irrigated with groundwater. For 
wells examined, typical rises in water level under 
surface-water irrigation areas are about 50 feet, 
with larger rises occurring locally (for example, 
in the fault bounded valleys to the south of the 
Frenchman Hills and the Saddle Mountains). 
Cumulative declines of 200 feet or greater are 
common in areas where pumping groundwater is 
the dominant source of irrigation water.

• Horizontal flow barriers are less apparent in this 
area than in the Umatilla area.

• Data indicate that significant vertical hydraulic 
gradients still exist, although much of the aquifer 
thickness is affected by commingling of wells.

• Prior to development, groundwater flow was 
from the uplands toward the Columbia and Snake 
Rivers. Late-time (2000–2010) flow patterns 
in the area are substantially altered by large-
scale irrigation recharge and pumping patterns, 
and in some cases are reversed relative to pre-
development conditions.

• The effect of commingling of water from 
multiple aquifers and its relative contribution 
to groundwater-level declines is not clear from 
these data; however, groundwater-flow modeling 
currently under development as part of the overall 
study may aid in quantifying these effects.

• The presence of a groundwater discharge 
boundary, where the upper aquifers are 
intersected at land surface by incised canyons 
and groundwater flows into the sediment-filled 
coulees, is an alternative to the hypothesis of a 
groundwater dam to explain local steepening of 
the hydraulic gradient along the Palouse Slope.



Selected References  45

The use of stratigraphic coordinates to identify aquifers 
with similar water levels and trends worked well in the 
analysis of the groundwater conditions for the Umatilla area 
and Palouse Slope/eYFB. This suggests a way to advance the 
understanding of the geometry of local and regional aquifers 
by using the elevations of well bottoms for groups of wells 
with similar water levels and trends. This technique may 
be used to help identify the influence (or lack of influence) 
of structural features on groundwater flow or even to infer 
where previously unmapped structural features may exist. 
Trend surfaces representing aquifers and lava flow top 
elevations may be mapped in many areas across the Columbia 
Plateau, refining the current understanding of major geologic 
formations into smaller hydraulically important units.
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Appendix A. Interpretation Guide for Graphs of Stratigraphic Position 
Compared with Hydraulic Head for Wells in the Columbia River Basalt Group, 
Washington, Oregon, and Idaho

After wells have been grouped into spatial clusters 
based on similar values of head and similar trends, the 
variability within each group may be examined to evaluate 
vertical hydraulic gradients. This is accomplished by plotting 
all available head data collected during a short period 
(relatively unaffected by temporal trends) as a function of the 
stratigraphic position of the aquifer being measured. If the 
vertical head gradients are large relative to the slope of the 
potentiometric surface within each aquifer, then the vertical 
gradient is apparent.

The assignment of hydraulic head values to a given 
stratigraphic position is fraught with complications that may 
affect the accuracy of any single data point. For Columbia 
River Basalt Group (CRBG) wells, it is assumed that the well 
terminates in a productive aquifer, and that the measured head 
in that well is representative of an aquifer at that stratigraphic 
position. Stratigraphic position is computed as the difference 
between the elevation of the bottom of the well and an 
estimate of the elevation of a geologic horizon that originally 
was flat. Use of stratigraphic position removes the influence of 
dipping, folding, and faulting when correlating strata that can 
act as laterally continuous aquifers. Conversely, in areas where 
CRBG units are discontinuous or exhibit significant thinning 
or thickening, stratigraphic position may have a spatial trend. 
As long as the group of wells being examined does not 
cover too large an area, spatial bias of stratigraphic position 
generally will be small. In addition to this complication, well 
commingling can result in hydraulic head measurements that 
are not representative of the aquifer at the well bottom (for 
example, well 1 in fig. 6).

Despite the potential complications, combinations of 
persistent patterns in stratigraphic position and hydraulic head 
may be interpreted hydrologically (fig. A1). The clustering 
of wells at distinct stratigraphic positions is evidence that 
distinct aquifers are locally important, and when hydraulic 
heads are distinctively different between aquifers, downward 
(fig. A1A) and upward (fig. A1B) vertical gradients exist. 
Similarly, there may be multiple distinct aquifers with no 
vertical gradient (fig. A1C). For the CRBG, significant vertical 
distance between two distinct aquifers implies the presence 
of a potential confining unit and the likelihood that a vertical 
hydraulic gradient should exist. However, aquifers may be 
hydraulically connected naturally through complex CRBG 
geometry, or they may be connected through commingling 
wells. If historical evidence supports a significant 
vertical gradient (fig. A1A–B), but recent measurements 
are consistently similar for each aquifer (fig. A1C), then 
commingling wells are the likely cause.

For many areas in the Columbia Plateau Regional Aquifer 
System (CPRAS), the repeating sequence of CRBG interflows 
and flow interiors results in a continuum of stratigraphic 
position (fig. A1D). In this case, there is either a single aquifer 
or many thin aquifers, and there can be downward, upward, or 
no significant vertical gradient present. For most areas within 
the CPRAS, vertical gradients are expected, so no vertical 
gradient over several hundred feet of stratigraphic position 
(fig. A1D) indicates that aquifers likely are hydraulically 
connected either naturally or through commingling wells.
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Figure A1. Expected patterns of hydraulic head as a function of stratigraphic position. (A) Two distinct aquifers with a significant 
downward hydraulic gradient; (B) two distinct aquifers with a significant upward gradient; (C) two distinct aquifers with no 
significant vertical gradient (D) a single thick aquifer or multiple thin aquifers with no significant vertical gradient; (E) a single aquifer 
with (apparently) two distinctly different hydraulic heads; and (F) a single aquifer with an apparent continuum of heads.
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Figure A2. Combinations of expected patterns of hydraulic head as a function of 
stratigraphic position. (A) No vertical gradients exist for a thick part of the upper 
aquifer system (consisting of multiple aquifers), although a significant downward 
gradient exists in the lower aquifer system; (B) an apparent continuum of heads exists 
in the upper aquifers, and no vertical gradients exist in the lower aquifers.

During the process of creating spatial clusters of wells, 
two distinctly different heads at the same stratigraphic position 
(fig. A1E) potentially signals the presence of a horizontal 
barrier to groundwater flow. If all higher head wells are in a 
separate location from the lower head wells, then some barrier 
to flow may exist, and the wells would be divided into separate 
groups. If the high and low head wells appear to be randomly 
mixed spatially, then well construction, pumping from 
adjacent wells, or geologic heterogeneity are the likely causes 
of the pattern (fig. 6). If a continuum of heads exist within a 
single aquifer (fig. A1F), then additional explanations may 
include a steep regional gradient of the potentiometric surface, 
or local perturbations to the potentiometric surface that may 
occur in the presence of groundwater discharge boundaries 
(such as incised canyons with springs and seeps). These 
local and regional effects may be separated by removing the 
regional trend from the potentiometric surface and examining 
the range of the residual heads.

Combinations of expected patterns of hydraulic head as 
a function of stratigraphic position (figs. A1A–F). are frequent 
in the real data for CRBG wells as illustrated in figures 12A–F 
and 20A–I. Over time, new deep wells have increasingly been 
required to case and seal to the aquifer, hydraulically isolating 
these wells from the upper commingled aquifers. Whereas the 
upper aquifers frequently have fairly uniform hydraulic heads, 
the deeper aquifers have a distinctly different head (compare 
fig. A2A to group 4 shallow and deep wells [black circles and 
white circles] shown in figure 20B–C and to group 11 shallow 
and deep wells [black squares and white squares] in fig. 20E). 
A continuum of heads associated with local groundwater 
drainage of upper aquifers may be combined with a uniform 
vertical gradient for deep aquifers (fig. A2B) to provide the 
observed pattern of group 8 wells (brown squares) during pre-
development prior to lowering of the potentiometric surface 
below the land surface (fig. 20D).
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Water Quality Monitoring Schedule
Region: EASTERN
County: YAKIMA

System: ZILLAH, CITY OF
Contact: Tim  Tilley

PWS ID: 99800 W
Group: A - Comm

NOTE:  To receive credit for compliance samples, you must fill out laboratory and sample paperwork completely, send your samples to a laboratory 
accredited by Washington State to conduct the analyses, AND ensure the results are submitted to DOH Office of Drinking Water.  There is often a lag 
time between when you collect your sample, when we credit your system with meeting the monitoring requirement, and when we generate the new 
monitoring requirement.

Jul
2014

Aug
2014

Sep
2014

Oct
2014

Nov
2014

Dec
2014

Jan
2015

Feb
2015

Mar
2015

Apr
2015

May
2015

Jun
2015

Coliform
Monitoring Population

3130 3130 3130 3130 3130 3130 3130 3130 3130 3130 3130 3130

Number of Routine
Samples Required 3 3 3 3 3 3 3 3 3 3 3 3

- Collect samples from representative points throughout the distribution system.
- Collect required repeat samples following an unsatisfactory sample. In addition, collect a sample from each operating groundwater source.
- Collect no less than 5 routine samples in the month following one or more unsatisfactory samples, in accordance with your system’s Coliform Monitoring Plan.
- For systems that chlorinate, record chlorine residual (measured when the coliform sample is collected) on the coliform lab slip.

Coliform Monitoring Requirements

Test Panel/Analyte # Samples 
Required

Compliance Period Frequency Last Sample Date Next Sample Due

Lead and Copper 10 Jan 2012 - Dec 2014 standard - 3 year 08/24/2011 Aug 2014

Chemical Monitoring Requirements

Distribution Monitoring

Notes on Distribution System Chemical Monitoring

- Collect samples from indoor faucets after the water has sat unused in the pipes for at least 6 hours, but no more than 12 hours.
- Flush sample faucets with cold water the evening prior to collecting the sample.
- If your sampling frequency is annual or once every 3 years, collect samples between June 1 and September 30.

For Lead and Copper: 
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Source S01 Rainier Ave Use - Permanent Susceptility - HighWell

Test Panel/Analyte # Samples
Required

Compliance Period Frequency Last Sample
Date

Next Sample
Due

Nitrate 1 Jan 2014 - Dec 2014 R&C - 1 year 11/21/2013 Nov 2014

Complete Inorganic (IOC) 1 Jan 2011 - Dec 2019 waiver - 9 year 09/20/2007 Sep 2016

Volatile Organics (VOC) 1 Jan 2014 - Dec 2019 waiver - 6 year 05/26/2011 May 2017

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 06/22/2009 Jun 2018

Pesticides 1 Jan 2014 - Dec 2022 waiver - 9 year 06/22/2009 Jun 2018

Soil Fumigants 0 Jan 2014 - Dec 2016 waiver - 3 year 06/14/2001

Radium 226 + 228 1 Jan 2014 - Dec 2016 standard - 3 year 08/30/2010 Apr 2015

Gross alpha 1 Jan 2014 - Dec 2016 standard - 3 year 07/03/2012 Apr 2015

Source S02 Third Ave Use - Permanent Susceptility - ModerateWell

Test Panel/Analyte # Samples
Required

Compliance Period Frequency Last Sample
Date

Next Sample
Due

Nitrate 1 Jan 2014 - Dec 2014 standard - 1 year 09/23/2013 Sep 2014

Complete Inorganic (IOC) 1 Jan 2011 - Dec 2019 waiver - 9 year 09/20/2007 Sep 2016

Volatile Organics (VOC) 1 Jan 2014 - Dec 2019 waiver - 6 year 09/23/2010 Sep 2016

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 06/22/2009 Jun 2018

Pesticides 1 Jan 2014 - Dec 2022 waiver - 9 year 06/22/2009 Jun 2018

Soil Fumigants 0 Jan 2014 - Dec 2016 waiver - 3 year 06/12/2001

Gross alpha 1 Jan 2014 - Dec 2019 standard - 6 year 09/23/2010 Sep 2016

Radium 228 1 Jan 2014 - Dec 2016 standard - 3 year 09/23/2010 Sep 2016

Source S03 WIPPCO Well Use - Permanent Susceptility - ModerateWell

Test Panel/Analyte # Samples
Required

Compliance Period Frequency Last Sample
Date

Next Sample
Due

Nitrate 1 Jan 2014 - Dec 2014 standard - 1 year 09/23/2013 Sep 2014

Complete Inorganic (IOC) 1 Jan 2011 - Dec 2019 waiver - 9 year 09/20/2007 Sep 2016

Source Monitoring

-  Collect ‘source’ chemical monitoring samples from a tap after all treatment (if any), but before entering the distribution system.
-  Washington State grants monitoring waivers for various test panels or analytes. Please note that we may require some monitoring as a condition of some waivers. 
We have granted complete waivers for dioxin, endothal, glyphosate, diquat, and insecticides.
-  If "R&C" is listed in a monitoring requirement's frequency, the requirements are based on detections which are reliably and consistently below the health standard.
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Source S03 WIPPCO Well Use - Permanent Susceptility - ModerateWell

Test Panel/Analyte # Samples
Required

Compliance Period Frequency Last Sample
Date

Next Sample
Due

Volatile Organics (VOC) 1 Jan 2014 - Dec 2019 waiver - 6 year 04/12/2010 Apr 2016

Herbicides 1 Jan 2014 - Dec 2022 waiver - 9 year 06/22/2009 Jun 2018

Pesticides 1 Jan 2014 - Dec 2022 waiver - 9 year 06/22/2009 Jun 2018

Soil Fumigants 0 Jan 2014 - Dec 2016 waiver - 3 year 06/14/2001

Radium 226 + 228 1 Jan 2014 - Dec 2016 standard - 3 year 09/25/2012 Jul 2015

Gross alpha 1 Jan 2014 - Dec 2016 standard - 3 year 09/25/2012 Jul 2015
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Other Information

Other Reporting Schedules  

Submit Consumer Confidence Report (CCR) to customers and ODW (Community systems only):
Submit CCR certification form to ODW (Community systems only):    
Submit Water Use Efficiency report online to ODW (Community and other municipal water systems only):
Send notices of lead and copper sample results to the customers sampled:
Submit Certification of customer notification of lead and copper results to ODW:

07/01/2014
10/01/2014
07/01/2014

30 days after you receive the laboratory results
90 days after end of monitoring period

Special Notes

None

Eastern Regional Water Quality Monitoring Contacts

For questions regarding chemical monitoring: Stan Hoffman: (509) 329-2132:  or Stan.Hoffman@doh.wa.gov

For questions regarding DBPs: Russell Mau: (509) 329-2116 or russell.mau@doh.wa.gov

For questions regarding coliform bacteria and microbial issues: Mark Steward: (509) 329-2134 or Mark.Steward@doh.wa.gov

Additional Notes

The information on this monitoring schedule is valid as of the date in the upper left corner on the first page. However, the information may change with 
subsequent updates in our water quality monitoring database as we receive new data or revise monitoring schedules. There is often a lag time between when you 
collect your sample and when we credit your system with meeting the monitoring requirement.

We have not designed this monitoring schedule to display all compliance requirements. The purpose of this schedule is to assist water systems with planning for 
most water quality monitoring, and to allow systems to compare their records with DOH ODW records. Please be aware that this monitoring schedule does not 
include constituents that require a special monitoring frequency, such as monitoring affiliated with treatment.

Any inaccuracies on this schedule will not relieve the water system owner and operator of the requirement to comply with applicable regulations.

If you have any questions about your monitoring requirements, please contact the regional office staff listed above.

Due Date     
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INORGANIC CHEMICAL 

ANALYSIS -  
RAINIER WELL 



View Sample Detail - WSID 99800W - ZILLAH, CITY OF 
Collect Date 9/23/2010
Lab Number 105
Lab Name Cascade Analytical Inc - Wenatchee
Sample Number 19708
Source 01
Analyte Group IOC-INORGANIC CONTAMINANTS
Test Panel IOC_SHORT-INORGANIC SHORT FORM
Sample Location 605 rainier ave s01
Sample Type Pre-Treatment / Raw

Analyte 
DOH 
Num Analyte Name Result Range

Result 
Quantity

Maximum 
Contaminant 
Level Units

State Reporting 
Limit

0016 CONDUCTIVITY EQ 611.0000 700.0000 Umhos/cm 70.0000

Records 1 - 1 of 1

Home Page | Find Water Systems | Find Water Quality | Downloads/Reports

DOH Home | Community and Environment| Drinking Water Home | Drinking Water Contacts
Access Local Health | Privacy Notice | Disclaimer/Copyright Information

Links to external resources are provided as a public service and do not imply endorsement 
by the Washington State Department of Health

Department of Health, Office of Drinking Water
Street Address:
243 Israel Road S.E. 2nd floor 
Tumwater, WA 98501

Mail:
PO BOX 47822
Olympia, WA 98504-7822  

Phone: (360) 236-3100

Send inquiries about DOH and its programs to the Health Consumer Assistance Office
Comments or questions regarding this Web site?  Send email to Environmental Health Application Testing and 
Support or call 360-236-3113. 

Page 1 of 1

3/26/2014https://fortress.wa.gov/doh/eh/portal/odw/si/ViewSampleDetail.aspx?SamId=2372725&Sr...You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)

https://fortress.wa.gov/doh/eh/portal/odw/si/ViewSampleDetail.aspx?SamId=2372725&Sr...
http://www.novapdf.com
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INORGANIC CHEMICAL 
ANALYSIS -  

3RD AVENUE WELL



View Sample Detail - WSID 99800W - ZILLAH, CITY OF 

Collect Date 9/23/2010

Lab Number 105

Lab Name Cascade Analytical Inc - Wenatchee

Sample Number 20094

Source 02

Analyte Group IOC-INORGANIC CONTAMINANTS

Test Panel IOC_SHORT-INORGANIC SHORT FORM

Sample Location s02 third ave

Sample Type Pre-Treatment / Raw

Help 

Analyte 

DOH 

Num Analyte Name Result Range

Result 

Quantity

Maximum 

Contaminant 

Level Units

State Reporting 

Limit

0010 MANGANESE EQ 0.0721 0.0500 mg/L 0.0100

Records 1 - 1 of 1

Home Page | Find Water Systems | Find Water Quality | Downloads/Reports

DOH Home | Community and Environment| Drinking Water Home | Drinking Water Contacts
Access Local Health | Privacy Notice | Disclaimer/Copyright Information

Links to external resources are provided as a public service and do not imply endorsement 
by the Washington State Department of Health

Department of Health, Office of Drinking Water

Street Address:
243 Israel Road S.E. 2nd floor 
Tumwater, WA 98501

Mail:
PO BOX 47822
Olympia, WA 98504-7822  

Phone: (360) 236-3100

Send inquiries about DOH and its programs to the Health Consumer Assistance Office
Comments or questions regarding this Web site?  Send email to Environmental Health Application Testing and 
Support or call 360-236-3113. 

Page 1 of 1

6/30/2014https://fortress.wa.gov/doh/eh/portal/odw/si/ViewSampleDetail.aspx?SamId=2361188&Sr...
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INORGANIC CHEMICAL 
ANALYSIS -  

WIPPCO WELL



View Sample Detail - WSID 99800W - ZILLAH, CITY OF 
Collect Date 9/23/2010
Lab Number 105
Lab Name Cascade Analytical Inc - Wenatchee
Sample Number 20096
Source 03
Analyte Group IOC-INORGANIC CONTAMINANTS
Test Panel IOC_SHORT-INORGANIC SHORT FORM
Sample Location wippco well s03
Sample Type Pre-Treatment / Raw

Analyte 
DOH 
Num Analyte Name Result Range

Result 
Quantity

Maximum 
Contaminant 
Level Units

State Reporting 
Limit

0008 IRON LT 0.0097 0.3000 mg/L 0.1000

Records 1 - 1 of 1

Home Page | Find Water Systems | Find Water Quality | Downloads/Reports

DOH Home | Community and Environment| Drinking Water Home | Drinking Water Contacts
Access Local Health | Privacy Notice | Disclaimer/Copyright Information

Links to external resources are provided as a public service and do not imply endorsement 
by the Washington State Department of Health

Department of Health, Office of Drinking Water
Street Address:
243 Israel Road S.E. 2nd floor 
Tumwater, WA 98501

Mail:
PO BOX 47822
Olympia, WA 98504-7822  

Phone: (360) 236-3100

Send inquiries about DOH and its programs to the Health Consumer Assistance Office
Comments or questions regarding this Web site?  Send email to Environmental Health Application Testing and 
Support or call 360-236-3113. 

Page 1 of 1

3/26/2014https://fortress.wa.gov/doh/eh/portal/odw/si/ViewSampleDetail.aspx?SamId=2372735&Sr...You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)

https://fortress.wa.gov/doh/eh/portal/odw/si/ViewSampleDetail.aspx?SamId=2372735&Sr...
http://www.novapdf.com
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NITRATE & NITRITE 

CHEMICAL ANALYSIS -  
RAINIER WELL



View Sample Detail - WSID 99800W - ZILLAH, CITY OF 
Collect Date 11/21/2013
Lab Number 151
Lab Name Cascade Analytical Inc - Yakima
Sample Number 28106
Source 01
Analyte Group IOC-INORGANIC CONTAMINANTS
Test Panel NIT-NITRATE SUITE
Sample Location rainier well 
Sample Type Pre-Treatment / Raw

Analyte 
DOH 
Num Analyte Name Result Range

Result 
Quantity

Maximum 
Contaminant 
Level Units

State Reporting 
Limit

0020 NITRATE-N EQ 5.0400 10.0000 mg/L 0.2000
0161 TOTAL NITRATE/NITRITE EQ 5.0400 mg/L 0.5000
0114 NITRITE-N LT 0.0500 1.0000 mg/L 0.2000

Records 1 - 3 of 3

Home Page | Find Water Systems | Find Water Quality | Downloads/Reports

DOH Home | Community and Environment| Drinking Water Home | Drinking Water Contacts
Access Local Health | Privacy Notice | Disclaimer/Copyright Information

Links to external resources are provided as a public service and do not imply endorsement 
by the Washington State Department of Health

Department of Health, Office of Drinking Water
Street Address:
243 Israel Road S.E. 2nd floor 
Tumwater, WA 98501

Mail:
PO BOX 47822
Olympia, WA 98504-7822  

Phone: (360) 236-3100

Send inquiries about DOH and its programs to the Health Consumer Assistance Office
Comments or questions regarding this Web site?  Send email to Environmental Health Application Testing and 
Support or call 360-236-3113. 

Page 1 of 1

4/8/2014https://fortress.wa.gov/doh/eh/portal/odw/si/ViewSampleDetail.aspx?SamId=2878069&Src...You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)

https://fortress.wa.gov/doh/eh/portal/odw/si/ViewSampleDetail.aspx?SamId=2878069&Src...
http://www.novapdf.com


View Sample Detail - WSID 99800W - ZILLAH, CITY OF 

Collect Date 11/27/2012

Lab Number 151

Lab Name Cascade Analytical Inc - Yakima

Sample Number 26000

Source 01

Analyte Group IOC-INORGANIC CONTAMINANTS

Test Panel NIT-NITRATE SUITE

Sample Location 605 rainier ave

Sample Type Pre-Treatment / Raw

Help 

Analyte 

DOH 

Num Analyte Name Result Range

Result 

Quantity

Maximum 

Contaminant 

Level Units

State Reporting 

Limit

0020 NITRATE-N EQ 5.9500 10.0000 mg/L 0.2000

0161 TOTAL NITRATE/NITRITE EQ 5.9500 mg/L 0.5000

0114 NITRITE-N LT 0.0500 1.0000 mg/L 0.2000

Records 1 - 3 of 3

Home Page | Find Water Systems | Find Water Quality | Downloads/Reports

DOH Home | Community and Environment| Drinking Water Home | Drinking Water Contacts
Access Local Health | Privacy Notice | Disclaimer/Copyright Information

Links to external resources are provided as a public service and do not imply endorsement 
by the Washington State Department of Health

Department of Health, Office of Drinking Water

Street Address:
243 Israel Road S.E. 2nd floor 
Tumwater, WA 98501

Mail:
PO BOX 47822
Olympia, WA 98504-7822  

Phone: (360) 236-3100

Send inquiries about DOH and its programs to the Health Consumer Assistance Office
Comments or questions regarding this Web site?  Send email to Environmental Health Application Testing and 
Support or call 360-236-3113. 

Page 1 of 1

6/30/2014https://fortress.wa.gov/doh/eh/portal/odw/si/ViewSampleDetail.aspx?SamId=2718430&Sr...



View Sample Detail - WSID 99800W - ZILLAH, CITY OF 

Collect Date 12/7/2011

Lab Number 151

Lab Name Cascade Analytical Inc - Yakima

Sample Number 25734

Source 01

Analyte Group IOC-INORGANIC CONTAMINANTS

Test Panel NIT-NITRATE SUITE

Sample Location rainier well

Sample Type Pre-Treatment / Raw

Help 

Analyte 

DOH 

Num Analyte Name Result Range

Result 

Quantity

Maximum 

Contaminant 

Level Units

State Reporting 

Limit

0020 NITRATE-N EQ 5.2100 10.0000 mg/L 0.2000

0161 TOTAL NITRATE/NITRITE EQ 5.2100 mg/L 0.5000

0114 NITRITE-N LT 0.0500 1.0000 mg/L 0.2000

Records 1 - 3 of 3

Home Page | Find Water Systems | Find Water Quality | Downloads/Reports

DOH Home | Community and Environment| Drinking Water Home | Drinking Water Contacts
Access Local Health | Privacy Notice | Disclaimer/Copyright Information

Links to external resources are provided as a public service and do not imply endorsement 
by the Washington State Department of Health

Department of Health, Office of Drinking Water

Street Address:
243 Israel Road S.E. 2nd floor 
Tumwater, WA 98501

Mail:
PO BOX 47822
Olympia, WA 98504-7822  

Phone: (360) 236-3100

Send inquiries about DOH and its programs to the Health Consumer Assistance Office
Comments or questions regarding this Web site?  Send email to Environmental Health Application Testing and 
Support or call 360-236-3113. 

Page 1 of 1

6/30/2014https://fortress.wa.gov/doh/eh/portal/odw/si/ViewSampleDetail.aspx?SamId=2561838&Sr...



View Sample Detail - WSID 99800W - ZILLAH, CITY OF 

Collect Date 12/14/2010

Lab Number 151

Lab Name Cascade Analytical Inc - Yakima

Sample Number 25473

Source 01

Analyte Group IOC-INORGANIC CONTAMINANTS

Test Panel NIT-NITRATE SUITE

Sample Location rainier well

Sample Type Pre-Treatment / Raw

Help 

Analyte 

DOH 

Num Analyte Name Result Range

Result 

Quantity

Maximum 

Contaminant 

Level Units

State Reporting 

Limit

0020 NITRATE-N EQ 6.0500 10.0000 mg/L 0.2000

0161 TOTAL NITRATE/NITRITE EQ 6.0500 mg/L 0.5000

0114 NITRITE-N LT 0.0500 1.0000 mg/L 0.2000

Records 1 - 3 of 3

Home Page | Find Water Systems | Find Water Quality | Downloads/Reports

DOH Home | Community and Environment| Drinking Water Home | Drinking Water Contacts
Access Local Health | Privacy Notice | Disclaimer/Copyright Information

Links to external resources are provided as a public service and do not imply endorsement 
by the Washington State Department of Health

Department of Health, Office of Drinking Water

Street Address:
243 Israel Road S.E. 2nd floor 
Tumwater, WA 98501

Mail:
PO BOX 47822
Olympia, WA 98504-7822  

Phone: (360) 236-3100

Send inquiries about DOH and its programs to the Health Consumer Assistance Office
Comments or questions regarding this Web site?  Send email to Environmental Health Application Testing and 
Support or call 360-236-3113. 

Page 1 of 1

6/30/2014https://fortress.wa.gov/doh/eh/portal/odw/si/ViewSampleDetail.aspx?SamId=2400490&Sr...



View Sample Detail - WSID 99800W - ZILLAH, CITY OF 

Collect Date 10/20/2009

Lab Number 151

Lab Name Cascade Analytical Inc - Yakima

Sample Number 20719

Source 01

Analyte Group IOC-INORGANIC CONTAMINANTS

Test Panel NIT-NITRATE SUITE

Sample Location rainier well

Sample Type Pre-Treatment / Raw

Help 

Analyte 

DOH 

Num Analyte Name Result Range

Result 

Quantity

Maximum 

Contaminant 

Level Units

State Reporting 

Limit

0020 NITRATE-N EQ 6.0200 10.0000 mg/L 0.2000

0161 TOTAL NITRATE/NITRITE EQ 6.0200 mg/L 0.5000

0114 NITRITE-N LT 0.1000 1.0000 mg/L 0.2000

Records 1 - 3 of 3

Home Page | Find Water Systems | Find Water Quality | Downloads/Reports

DOH Home | Community and Environment| Drinking Water Home | Drinking Water Contacts
Access Local Health | Privacy Notice | Disclaimer/Copyright Information

Links to external resources are provided as a public service and do not imply endorsement 
by the Washington State Department of Health

Department of Health, Office of Drinking Water

Street Address:
243 Israel Road S.E. 2nd floor 
Tumwater, WA 98501

Mail:
PO BOX 47822
Olympia, WA 98504-7822  

Phone: (360) 236-3100

Send inquiries about DOH and its programs to the Health Consumer Assistance Office
Comments or questions regarding this Web site?  Send email to Environmental Health Application Testing and 
Support or call 360-236-3113. 

Page 1 of 1

6/30/2014https://fortress.wa.gov/doh/eh/portal/odw/si/ViewSampleDetail.aspx?SamId=2207103&Sr...



View Sample Detail - WSID 99800W - ZILLAH, CITY OF 

Collect Date 11/19/2008

Lab Number 151

Lab Name Cascade Analytical Inc - Yakima

Sample Number 22793

Source 01

Analyte Group IOC-INORGANIC CONTAMINANTS

Test Panel NIT-NITRATE SUITE

Sample Location rainier well

Sample Type Pre-Treatment / Raw

Help 

Analyte 

DOH 

Num Analyte Name Result Range

Result 

Quantity

Maximum 

Contaminant 

Level Units

State Reporting 

Limit

0020 NITRATE-N EQ 6.2800 10.0000 mg/L 0.2000

0161 TOTAL NITRATE/NITRITE EQ 6.2800 mg/L 0.5000

0114 NITRITE-N LT 0.0500 1.0000 mg/L 0.2000

Records 1 - 3 of 3

Home Page | Find Water Systems | Find Water Quality | Downloads/Reports

DOH Home | Community and Environment| Drinking Water Home | Drinking Water Contacts
Access Local Health | Privacy Notice | Disclaimer/Copyright Information

Links to external resources are provided as a public service and do not imply endorsement 
by the Washington State Department of Health

Department of Health, Office of Drinking Water

Street Address:
243 Israel Road S.E. 2nd floor 
Tumwater, WA 98501

Mail:
PO BOX 47822
Olympia, WA 98504-7822  

Phone: (360) 236-3100

Send inquiries about DOH and its programs to the Health Consumer Assistance Office
Comments or questions regarding this Web site?  Send email to Environmental Health Application Testing and 
Support or call 360-236-3113. 

Page 1 of 1

6/30/2014https://fortress.wa.gov/doh/eh/portal/odw/si/ViewSampleDetail.aspx?SamId=2055929&Sr...
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NITRATE & NITRITE 
CHEMICAL ANALYSIS -  

3RD AVENUE WELL



View Sample Detail - WSID 99800W - ZILLAH, CITY OF 

Collect Date 9/23/2013

Lab Number 151

Lab Name Cascade Analytical Inc - Yakima

Sample Number 23024

Source 02

Analyte Group IOC-INORGANIC CONTAMINANTS

Test Panel NIT-NITRATE SUITE

Sample Location third ave well 

Sample Type Pre-Treatment / Raw

Help 

Analyte 

DOH 

Num Analyte Name Result Range

Result 

Quantity

Maximum 

Contaminant 

Level Units

State Reporting 

Limit

0020 NITRATE-N LT 0.0500 10.0000 mg/L 0.2000

0114 NITRITE-N LT 0.0500 1.0000 mg/L 0.2000

0161 TOTAL NITRATE/NITRITE LT 0.5000 mg/L 0.5000

Records 1 - 3 of 3

Home Page | Find Water Systems | Find Water Quality | Downloads/Reports

DOH Home | Community and Environment| Drinking Water Home | Drinking Water Contacts
Access Local Health | Privacy Notice | Disclaimer/Copyright Information

Links to external resources are provided as a public service and do not imply endorsement 
by the Washington State Department of Health

Department of Health, Office of Drinking Water

Street Address:
243 Israel Road S.E. 2nd floor 
Tumwater, WA 98501

Mail:
PO BOX 47822
Olympia, WA 98504-7822  

Phone: (360) 236-3100

Send inquiries about DOH and its programs to the Health Consumer Assistance Office
Comments or questions regarding this Web site?  Send email to Environmental Health Application Testing and 
Support or call 360-236-3113. 

Page 1 of 1

6/30/2014https://fortress.wa.gov/doh/eh/portal/odw/si/ViewSampleDetail.aspx?SamId=2847890&Sr...





View Sample Detail - WSID 99800W - ZILLAH, CITY OF 

Collect Date 9/21/2011

Lab Number 151

Lab Name Cascade Analytical Inc - Yakima

Sample Number 19643

Source 02

Analyte Group IOC-INORGANIC CONTAMINANTS

Test Panel NIT-NITRATE SUITE

Sample Location 3rd ave well

Sample Type Pre-Treatment / Raw

Help 

Analyte 

DOH 

Num Analyte Name Result Range

Result 

Quantity

Maximum 

Contaminant 

Level Units

State Reporting 

Limit

0020 NITRATE-N LT 0.0500 10.0000 mg/L 0.2000

0114 NITRITE-N LT 0.0500 1.0000 mg/L 0.2000

0161 TOTAL NITRATE/NITRITE LT 0.5000 mg/L 0.5000

Records 1 - 3 of 3

Home Page | Find Water Systems | Find Water Quality | Downloads/Reports

DOH Home | Community and Environment| Drinking Water Home | Drinking Water Contacts
Access Local Health | Privacy Notice | Disclaimer/Copyright Information

Links to external resources are provided as a public service and do not imply endorsement 
by the Washington State Department of Health

Department of Health, Office of Drinking Water

Street Address:
243 Israel Road S.E. 2nd floor 
Tumwater, WA 98501

Mail:
PO BOX 47822
Olympia, WA 98504-7822  

Phone: (360) 236-3100

Send inquiries about DOH and its programs to the Health Consumer Assistance Office
Comments or questions regarding this Web site?  Send email to Environmental Health Application Testing and 
Support or call 360-236-3113. 

Page 1 of 1

6/30/2014https://fortress.wa.gov/doh/eh/portal/odw/si/ViewSampleDetail.aspx?SamId=2524508&Sr...



View Sample Detail - WSID 99800W - ZILLAH, CITY OF 

Collect Date 6/15/2010

Lab Number 151

Lab Name Cascade Analytical Inc - Yakima

Sample Number 10937

Source 02

Analyte Group IOC-INORGANIC CONTAMINANTS

Test Panel NIT-NITRATE SUITE

Sample Location third ave well

Sample Type Pre-Treatment / Raw

Help 

Analyte 

DOH 

Num Analyte Name Result Range

Result 

Quantity

Maximum 

Contaminant 

Level Units

State Reporting 

Limit

0020 NITRATE-N LT 0.0500 10.0000 mg/L 0.2000

0114 NITRITE-N LT 0.0500 1.0000 mg/L 0.2000

0161 TOTAL NITRATE/NITRITE LT 0.5000 mg/L 0.5000

Records 1 - 3 of 3

Home Page | Find Water Systems | Find Water Quality | Downloads/Reports

DOH Home | Community and Environment| Drinking Water Home | Drinking Water Contacts
Access Local Health | Privacy Notice | Disclaimer/Copyright Information

Links to external resources are provided as a public service and do not imply endorsement 
by the Washington State Department of Health

Department of Health, Office of Drinking Water

Street Address:
243 Israel Road S.E. 2nd floor 
Tumwater, WA 98501

Mail:
PO BOX 47822
Olympia, WA 98504-7822  

Phone: (360) 236-3100

Send inquiries about DOH and its programs to the Health Consumer Assistance Office
Comments or questions regarding this Web site?  Send email to Environmental Health Application Testing and 
Support or call 360-236-3113. 

Page 1 of 1

6/30/2014https://fortress.wa.gov/doh/eh/portal/odw/si/ViewSampleDetail.aspx?SamId=2312977&Sr...





View Sample Detail - WSID 99800W - ZILLAH, CITY OF 

Collect Date 9/30/2008

Lab Number 151

Lab Name Cascade Analytical Inc - Yakima

Sample Number 18953

Source 02

Analyte Group IOC-INORGANIC CONTAMINANTS

Test Panel NIT-NITRATE SUITE

Sample Location 3rd ave well

Sample Type Pre-Treatment / Raw

Help 

Analyte 

DOH 

Num Analyte Name Result Range

Result 

Quantity

Maximum 

Contaminant 

Level Units

State Reporting 

Limit

0020 NITRATE-N LT 0.0500 10.0000 mg/L 0.2000

0114 NITRITE-N LT 0.0500 1.0000 mg/L 0.2000

0161 TOTAL NITRATE/NITRITE LT 0.5000 mg/L 0.5000

Records 1 - 3 of 3

Home Page | Find Water Systems | Find Water Quality | Downloads/Reports

DOH Home | Community and Environment| Drinking Water Home | Drinking Water Contacts
Access Local Health | Privacy Notice | Disclaimer/Copyright Information

Links to external resources are provided as a public service and do not imply endorsement 
by the Washington State Department of Health

Department of Health, Office of Drinking Water

Street Address:
243 Israel Road S.E. 2nd floor 
Tumwater, WA 98501

Mail:
PO BOX 47822
Olympia, WA 98504-7822  

Phone: (360) 236-3100

Send inquiries about DOH and its programs to the Health Consumer Assistance Office
Comments or questions regarding this Web site?  Send email to Environmental Health Application Testing and 
Support or call 360-236-3113. 

Page 1 of 1

6/30/2014https://fortress.wa.gov/doh/eh/portal/odw/si/ViewSampleDetail.aspx?SamId=2035536&Sr...
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NITRATE & NITRITE 
CHEMICAL ANALYSIS -  

WIPPCO WELL



View Sample Detail - WSID 99800W - ZILLAH, CITY OF 
Collect Date 9/23/2013
Lab Number 151
Lab Name Cascade Analytical Inc - Yakima
Sample Number 23025
Source 03
Analyte Group IOC-INORGANIC CONTAMINANTS
Test Panel NIT-NITRATE SUITE
Sample Location wippco well 
Sample Type Pre-Treatment / Raw

Analyte 
DOH 
Num Analyte Name Result Range

Result 
Quantity

Maximum 
Contaminant 
Level Units

State Reporting 
Limit

0020 NITRATE-N EQ 2.4900 10.0000 mg/L 0.2000
0161 TOTAL NITRATE/NITRITE EQ 2.4900 mg/L 0.5000
0114 NITRITE-N LT 0.0500 1.0000 mg/L 0.2000

Records 1 - 3 of 3

Home Page | Find Water Systems | Find Water Quality | Downloads/Reports

DOH Home | Community and Environment| Drinking Water Home | Drinking Water Contacts
Access Local Health | Privacy Notice | Disclaimer/Copyright Information

Links to external resources are provided as a public service and do not imply endorsement 
by the Washington State Department of Health

Department of Health, Office of Drinking Water
Street Address:
243 Israel Road S.E. 2nd floor 
Tumwater, WA 98501

Mail:
PO BOX 47822
Olympia, WA 98504-7822  

Phone: (360) 236-3100

Send inquiries about DOH and its programs to the Health Consumer Assistance Office
Comments or questions regarding this Web site?  Send email to Environmental Health Application Testing and 
Support or call 360-236-3113. 

Page 1 of 1

4/8/2014https://fortress.wa.gov/doh/eh/portal/odw/si/ViewSampleDetail.aspx?SamId=2847889&Src...You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)

https://fortress.wa.gov/doh/eh/portal/odw/si/ViewSampleDetail.aspx?SamId=2847889&Src...
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View Sample Detail - WSID 99800W - ZILLAH, CITY OF 

Collect Date 9/21/2011

Lab Number 151

Lab Name Cascade Analytical Inc - Yakima

Sample Number 19644

Source 03

Analyte Group IOC-INORGANIC CONTAMINANTS

Test Panel NIT-NITRATE SUITE

Sample Location wippco well

Sample Type Pre-Treatment / Raw

Help 

Analyte 

DOH 

Num Analyte Name Result Range

Result 

Quantity

Maximum 

Contaminant 

Level Units

State Reporting 

Limit

0020 NITRATE-N EQ 2.2800 10.0000 mg/L 0.2000

0161 TOTAL NITRATE/NITRITE EQ 2.2800 mg/L 0.5000

0114 NITRITE-N LT 0.0500 1.0000 mg/L 0.2000

Records 1 - 3 of 3

Home Page | Find Water Systems | Find Water Quality | Downloads/Reports

DOH Home | Community and Environment| Drinking Water Home | Drinking Water Contacts
Access Local Health | Privacy Notice | Disclaimer/Copyright Information

Links to external resources are provided as a public service and do not imply endorsement 
by the Washington State Department of Health

Department of Health, Office of Drinking Water

Street Address:
243 Israel Road S.E. 2nd floor 
Tumwater, WA 98501

Mail:
PO BOX 47822
Olympia, WA 98504-7822  

Phone: (360) 236-3100

Send inquiries about DOH and its programs to the Health Consumer Assistance Office
Comments or questions regarding this Web site?  Send email to Environmental Health Application Testing and 
Support or call 360-236-3113. 

Page 1 of 1

6/30/2014https://fortress.wa.gov/doh/eh/portal/odw/si/ViewSampleDetail.aspx?SamId=2524509&Sr...



View Sample Detail - WSID 99800W - ZILLAH, CITY OF 

Collect Date 6/15/2010

Lab Number 151

Lab Name Cascade Analytical Inc - Yakima

Sample Number 10938

Source 03

Analyte Group IOC-INORGANIC CONTAMINANTS

Test Panel NIT-NITRATE SUITE

Sample Location wippco well s03

Sample Type Pre-Treatment / Raw

Help 

Analyte 

DOH 

Num Analyte Name Result Range

Result 

Quantity

Maximum 

Contaminant 

Level Units

State Reporting 

Limit

0020 NITRATE-N EQ 2.3000 10.0000 mg/L 0.2000

0161 TOTAL NITRATE/NITRITE EQ 2.3000 mg/L 0.5000

0114 NITRITE-N LT 0.0500 1.0000 mg/L 0.2000

Records 1 - 3 of 3

Home Page | Find Water Systems | Find Water Quality | Downloads/Reports

DOH Home | Community and Environment| Drinking Water Home | Drinking Water Contacts
Access Local Health | Privacy Notice | Disclaimer/Copyright Information

Links to external resources are provided as a public service and do not imply endorsement 
by the Washington State Department of Health

Department of Health, Office of Drinking Water

Street Address:
243 Israel Road S.E. 2nd floor 
Tumwater, WA 98501

Mail:
PO BOX 47822
Olympia, WA 98504-7822  

Phone: (360) 236-3100

Send inquiries about DOH and its programs to the Health Consumer Assistance Office
Comments or questions regarding this Web site?  Send email to Environmental Health Application Testing and 
Support or call 360-236-3113. 

Page 1 of 1

6/30/2014https://fortress.wa.gov/doh/eh/portal/odw/si/ViewSampleDetail.aspx?SamId=2312979&Sr...





View Sample Detail - WSID 99800W - ZILLAH, CITY OF 

Collect Date 9/30/2008

Lab Number 151

Lab Name Cascade Analytical Inc - Yakima

Sample Number 18954

Source 03

Analyte Group IOC-INORGANIC CONTAMINANTS

Test Panel NIT-NITRATE SUITE

Sample Location wippco well

Sample Type Pre-Treatment / Raw

Help 

Analyte 

DOH 

Num Analyte Name Result Range

Result 

Quantity

Maximum 

Contaminant 

Level Units

State Reporting 

Limit

0020 NITRATE-N EQ 2.5100 10.0000 mg/L 0.2000

0161 TOTAL NITRATE/NITRITE EQ 2.5100 mg/L 0.5000

0114 NITRITE-N LT 0.0500 1.0000 mg/L 0.2000

Records 1 - 3 of 3

Home Page | Find Water Systems | Find Water Quality | Downloads/Reports

DOH Home | Community and Environment| Drinking Water Home | Drinking Water Contacts
Access Local Health | Privacy Notice | Disclaimer/Copyright Information

Links to external resources are provided as a public service and do not imply endorsement 
by the Washington State Department of Health

Department of Health, Office of Drinking Water

Street Address:
243 Israel Road S.E. 2nd floor 
Tumwater, WA 98501

Mail:
PO BOX 47822
Olympia, WA 98504-7822  

Phone: (360) 236-3100

Send inquiries about DOH and its programs to the Health Consumer Assistance Office
Comments or questions regarding this Web site?  Send email to Environmental Health Application Testing and 
Support or call 360-236-3113. 

Page 1 of 1

6/30/2014https://fortress.wa.gov/doh/eh/portal/odw/si/ViewSampleDetail.aspx?SamId=2035535&Sr...
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VOLATILE ORGANIC 
CHEMICAL ANALYSIS -  

3RD AVENUE WELL



View Sample Detail - WSID 99800W - ZILLAH, CITY OF 

Collect Date 9/23/2010

Lab Number 089

Lab Name Water Management Laboratory Inc

Sample Number 79983

Source 02

Analyte Group VOC-VOLATILE ORGANIC CONTAMINANTS

Test Panel VOC1-VOLATILE ORGANIC

Sample Location third ave well

Sample Type Pre-Treatment / Raw

Help 

Analyte 

DOH 

Num Analyte Name Result Range

Result 

Quantity

Maximum 

Contaminant 

Level Units

State Reporting 

Limit

0027 CHLOROFORM LT 0.5000 ug/L 0.5000

0028 BROMODICHLOROMETHANE LT 0.5000 ug/L 0.5000

0029 DIBROMOCHLOROMETHANE LT 0.5000 ug/L 0.5000

0030 BROMOFORM LT 0.5000 ug/L 0.5000

0045 VINYL CHLORIDE LT 0.5000 2.0000 ug/L 0.5000

0046 1,1 DICHLOROETHYLENE LT 0.5000 7.0000 ug/L 0.5000

0047 1,1,1 TRICHLOROETHANE LT 0.5000 200.0000 ug/L 0.5000

0048 CARBON TETRACHLORIDE LT 0.5000 5.0000 ug/L 0.5000

0049 BENZENE LT 0.5000 5.0000 ug/L 0.5000

0050 1,2 DICHLOROETHANE LT 0.5000 5.0000 ug/L 0.5000

0051 TRICHLOROETHYLENE LT 0.5000 5.0000 ug/L 0.5000

0052 1,4 DICHLOROBENZENE LT 0.5000 75.0000 ug/L 0.5000

0053 CHLOROMETHANE LT 0.5000 ug/L 0.5000

0054 BROMOMETHANE LT 0.5000 ug/L 0.5000

0056
METHYLENE CHLORIDE
(DICHLOROMETHANE)

LT 0.5000 5.0000 ug/L 0.5000

0057
TRANS- 1,2 
DICHLOROETHYLENE

LT 0.5000 100.0000 ug/L 0.5000

0058 1,1 DICHLOROETHANE LT 0.5000 ug/L 0.5000

0060 CIS- 1,2 DICHLOROETHYLENE LT 0.5000 70.0000 ug/L 0.5000

0063 1,2 DICHLOROPROPANE LT 0.5000 5.0000 ug/L 0.5000

0066 TOLUENE LT 0.5000 1000.0000 ug/L 0.5000

0067 1,1,2 TRICHLOROETHANE LT 0.5000 5.0000 ug/L 0.5000

0068 TETRACHLOROETHYLENE LT 0.5000 5.0000 ug/L 0.5000

0071 CHLOROBENZENE LT 0.5000 100.0000 ug/L 0.5000

0072 1,1,1,2 TETRACHLOROETHANE LT 0.5000 ug/L 0.5000

0073 ETHYLBENZENE LT 0.5000 700.0000 ug/L 0.5000
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View Sample Detail - WSID 99800W - ZILLAH, CITY OF 

Collect Date 9/23/2010

Lab Number 089

Lab Name Water Management Laboratory Inc

Sample Number 79983

Source 02

Analyte Group VOC-VOLATILE ORGANIC CONTAMINANTS

Test Panel VOC1-VOLATILE ORGANIC

Sample Location third ave well

Sample Type Pre-Treatment / Raw

Help 

Analyte 

DOH 

Num Analyte Name Result Range

Result 

Quantity

Maximum 

Contaminant 

Level Units

State Reporting 

Limit

0102 EDB (ETHYLENE DIBROMIDE) LT 0.5000 0.0500 ug/L 0.5000

0103 DBCP LT 0.5000 0.2000 ug/L 0.5000

0074
M/P XYLENES (MCL FOR 
TOTAL)

LT 0.5000 ug/L 0.5000

0075 O- XYLENE (MCL FOR TOTAL) LT 0.5000 ug/L 0.5000

0076 STYRENE LT 0.5000 100.0000 ug/L 0.5000

0078 BROMOBENZENE LT 0.5000 ug/L 0.5000

0079 1,2,3 TRICHLOROPROPANE LT 0.5000 ug/L 0.5000

0081 O- CHLOROTOLUENE LT 0.5000 ug/L 0.5000

0084 1,2 DICHLOROBENZENE LT 0.5000 600.0000 ug/L 0.5000

0085 TRICHLOROFLUOROMETHANE LT 0.5000 ug/L 0.5000

0086 BROMOCHLOROMETHANE LT 0.5000 ug/L 0.5000

0089 1,3,5 TRIMETHYLBENZENE LT 0.5000 ug/L 0.5000

0091 1,2,4 TRIMETHYLBENZENE LT 0.5000 ug/L 0.5000

0092 SEC- BUTYLBENZENE LT 0.5000 ug/L 0.5000

0093 P-ISOPROPYLTOLUENE LT 0.5000 ug/L 0.5000

0094 N-BUTYLBENZENE LT 0.5000 ug/L 0.5000

0095 1,2,4 TRICHLOROBENZENE LT 0.5000 70.0000 ug/L 0.5000

0096 NAPHTHALENE LT 0.5000 ug/L 0.5000

0104 DICHLORODIFLUOROMETHANELT 0.5000 ug/L 0.5000

0160 TOTAL XYLENES LT 0.5000 10000.0000 ug/L 0.5000

0031 TOTAL TRIHALOMETHANE ND 80.0000 ug/L
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VOLATILE ORGANIC 
CHEMICAL ANALYSIS -  

WIPPCO WELL



View Sample Detail - WSID 99800W - ZILLAH, CITY OF 

Collect Date 4/12/2010

Lab Number 089

Lab Name Water Management Laboratory Inc

Sample Number 78985

Source 03

Analyte Group VOC-VOLATILE ORGANIC CONTAMINANTS

Test Panel VOC1-VOLATILE ORGANIC

Sample Location wippco well

Sample Type Pre-Treatment / Raw

Help 

Analyte 

DOH 

Num Analyte Name Result Range

Result 

Quantity

Maximum 

Contaminant 

Level Units

State Reporting 

Limit

0027 CHLOROFORM LT 0.5000 ug/L 0.5000

0028 BROMODICHLOROMETHANE LT 0.5000 ug/L 0.5000

0029 DIBROMOCHLOROMETHANE LT 0.5000 ug/L 0.5000

0030 BROMOFORM LT 0.5000 ug/L 0.5000

0045 VINYL CHLORIDE LT 0.5000 2.0000 ug/L 0.5000

0046 1,1 DICHLOROETHYLENE LT 0.5000 7.0000 ug/L 0.5000

0047 1,1,1 TRICHLOROETHANE LT 0.5000 200.0000 ug/L 0.5000

0048 CARBON TETRACHLORIDE LT 0.5000 5.0000 ug/L 0.5000

0049 BENZENE LT 0.5000 5.0000 ug/L 0.5000

0050 1,2 DICHLOROETHANE LT 0.5000 5.0000 ug/L 0.5000

0051 TRICHLOROETHYLENE LT 0.5000 5.0000 ug/L 0.5000

0052 1,4 DICHLOROBENZENE LT 0.5000 75.0000 ug/L 0.5000

0053 CHLOROMETHANE LT 0.5000 ug/L 0.5000

0054 BROMOMETHANE LT 0.5000 ug/L 0.5000

0056
METHYLENE CHLORIDE
(DICHLOROMETHANE)

LT 0.5000 5.0000 ug/L 0.5000

0057
TRANS- 1,2 
DICHLOROETHYLENE

LT 0.5000 100.0000 ug/L 0.5000

0058 1,1 DICHLOROETHANE LT 0.5000 ug/L 0.5000

0060 CIS- 1,2 DICHLOROETHYLENE LT 0.5000 70.0000 ug/L 0.5000

0063 1,2 DICHLOROPROPANE LT 0.5000 5.0000 ug/L 0.5000

0066 TOLUENE LT 0.5000 1000.0000 ug/L 0.5000

0067 1,1,2 TRICHLOROETHANE LT 0.5000 5.0000 ug/L 0.5000

0068 TETRACHLOROETHYLENE LT 0.5000 5.0000 ug/L 0.5000

0071 CHLOROBENZENE LT 0.5000 100.0000 ug/L 0.5000

0072 1,1,1,2 TETRACHLOROETHANE LT 0.5000 ug/L 0.5000

0073 ETHYLBENZENE LT 0.5000 700.0000 ug/L 0.5000
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View Sample Detail - WSID 99800W - ZILLAH, CITY OF 

Collect Date 4/12/2010

Lab Number 089

Lab Name Water Management Laboratory Inc

Sample Number 78985

Source 03

Analyte Group VOC-VOLATILE ORGANIC CONTAMINANTS

Test Panel VOC1-VOLATILE ORGANIC

Sample Location wippco well

Sample Type Pre-Treatment / Raw

Help 

Analyte 

DOH 

Num Analyte Name Result Range

Result 

Quantity

Maximum 

Contaminant 

Level Units

State Reporting 

Limit

0102 EDB (ETHYLENE DIBROMIDE) LT 0.5000 0.0500 ug/L 0.5000

0103 DBCP LT 0.5000 0.2000 ug/L 0.5000

0074
M/P XYLENES (MCL FOR 
TOTAL)

LT 0.5000 ug/L 0.5000

0075 O- XYLENE (MCL FOR TOTAL) LT 0.5000 ug/L 0.5000

0076 STYRENE LT 0.5000 100.0000 ug/L 0.5000

0078 BROMOBENZENE LT 0.5000 ug/L 0.5000

0079 1,2,3 TRICHLOROPROPANE LT 0.5000 ug/L 0.5000

0081 O- CHLOROTOLUENE LT 0.5000 ug/L 0.5000

0084 1,2 DICHLOROBENZENE LT 0.5000 600.0000 ug/L 0.5000

0085 TRICHLOROFLUOROMETHANE LT 0.5000 ug/L 0.5000

0086 BROMOCHLOROMETHANE LT 0.5000 ug/L 0.5000

0089 1,3,5 TRIMETHYLBENZENE LT 0.5000 ug/L 0.5000

0091 1,2,4 TRIMETHYLBENZENE LT 0.5000 ug/L 0.5000

0092 SEC- BUTYLBENZENE LT 0.5000 ug/L 0.5000

0093 P-ISOPROPYLTOLUENE LT 0.5000 ug/L 0.5000

0094 N-BUTYLBENZENE LT 0.5000 ug/L 0.5000

0095 1,2,4 TRICHLOROBENZENE LT 0.5000 70.0000 ug/L 0.5000

0096 NAPHTHALENE LT 0.5000 ug/L 0.5000

0104 DICHLORODIFLUOROMETHANELT 0.5000 ug/L 0.5000

0160 TOTAL XYLENES LT 0.5000 10000.0000 ug/L 0.5000

0031 TOTAL TRIHALOMETHANE ND 80.0000 ug/L
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SYNTHETIC ORGANIC 
CHEMICAL ANALYSIS -  

RAINIER WELL



View Sample Detail - WSID 99800W - ZILLAH, CITY OF 

Collect Date 6/22/2009

Lab Number 089

Lab Name Water Management Laboratory Inc

Sample Number 88211

Source 01

Analyte Group SOC-SYNTHETIC ORGANIC CONTAMINANTS

Test Panel HERB1-CHLOROPHENOXY HERBICIDES

Sample Location rainier well

Sample Type Pre-Treatment / Raw

Help 

Analyte 

DOH 

Num Analyte Name Result Range

Result 

Quantity

Maximum 

Contaminant 

Level Units

State Reporting 

Limit

0037 2,4 - D LT 0.5000 70.0000 ug/L 0.5000

0038 2,4,5 TP (SILVEX) LT 1.0000 50.0000 ug/L 1.0000

0134 PENTACHLOROPHENOL LT 0.2000 1.0000 ug/L 0.2000

0135 2,4 DB LT 1.0000 ug/L 1.0000

0137 DALAPON LT 5.0000 200.0000 ug/L 5.0000

0138 DICAMBA LT 0.2000 ug/L 0.2000

0139 DINOSEB LT 1.0000 7.0000 ug/L 1.0000

0140 PICLORAM LT 0.5000 500.0000 ug/L 0.5000

0222 TOTAL DCPA LT 1.0000 ug/L 1.0000

0223 ACIFLUORFEN LT 2.0000 ug/L 2.0000

0224 CHLORAMBEN LT 0.2000 ug/L 0.2000

0225 DCPA ACID METABOLITES LT 0.1000 ug/L 0.1000

0226 3,5 DICHLORBENZOIC ACID LT 0.5000 ug/L 0.5000

0228 4- NITROPHENOL LT 0.5000 ug/L 0.5000
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View Sample Detail - WSID 99800W - ZILLAH, CITY OF 

Collect Date 6/22/2009

Lab Number 089

Lab Name Water Management Laboratory Inc

Sample Number 88211

Source 01

Analyte Group SOC-SYNTHETIC ORGANIC CONTAMINANTS

Test Panel PEST1-GENERAL PESTICIDE SUITE

Sample Location rainier well

Sample Type Pre-Treatment / Raw

Help 

Analyte 

DOH 

Num Analyte Name Result Range

Result 

Quantity

Maximum 

Contaminant 

Level Units

State Reporting 

Limit

0033 ENDRIN LT 0.0500 2.0000 ug/L 0.0500

0034 LINDANE (BHC - GAMMA) LT 0.0400 0.2000 ug/L 0.0400

0035 METHOXYCHLOR LT 10.0000 40.0000 ug/L 10.0000

0036 TOXAPHENE LT 2.0000 3.0000 ug/L 2.0000

0117 Alachlor LT 0.4000 2.0000 ug/L 0.4000

0119 ATRAZINE LT 0.5000 3.0000 ug/L 0.5000

0120 BENZO (A) PYRENE LT 0.0400 0.2000 ug/L 0.0400

0121 BUTACHLOR LT 0.4000 ug/L 0.4000

0122 CHLORDANE (TOTAL) LT 0.4000 2.0000 ug/L 0.4000

0123 DIELDRIN LT 0.1000 ug/L 0.1000

0124 DI (ETHYLHEXYL) ADIPATE LT 1.3000 400.0000 ug/L 1.3000

0125 DI (ETHYLHEXYL) PHTHALATE LT 1.3000 6.0000 ug/L 1.3000

0126 HEPTACHLOR LT 0.0900 0.4000 ug/L 0.0900

0127 HEPTACHLOR EPOXIDE LT 0.1000 0.2000 ug/L 0.1000

0128 HEXACHLOROBENZENE LT 0.5000 1.0000 ug/L 0.5000

0129
HEXACHLOROCYCLO 
PENTADIENE

LT 0.5000 50.0000 ug/L 0.5000

0130 METOLACHLOR LT 1.0000 ug/L 1.0000

0131 METRIBUZIN LT 0.2000 ug/L 0.2000

0132 PROPACHLOR LT 0.1000 ug/L 0.1000

0133 SIMAZINE LT 0.1500 4.0000 ug/L 0.1500

0134 PENTACHLOROPHENOL LT 0.2000 1.0000 ug/L 0.2000

0153 PCB (AS TOTAL AROCHLORS) LT 0.5000 0.5000 ug/L 0.5000

0173 AROCHLOR 1221 LT 100.0000 ug/L 100.0000

0174 AROCHLOR 1232 LT 2.5000 ug/L 2.5000

0175 AROCHLOR 1242 LT 1.5000 ug/L 1.5000
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View Sample Detail - WSID 99800W - ZILLAH, CITY OF 

Collect Date 6/22/2009

Lab Number 089

Lab Name Water Management Laboratory Inc

Sample Number 88211

Source 01

Analyte Group SOC-SYNTHETIC ORGANIC CONTAMINANTS

Test Panel PEST1-GENERAL PESTICIDE SUITE

Sample Location rainier well

Sample Type Pre-Treatment / Raw

Help 

Analyte 

DOH 

Num Analyte Name Result Range

Result 

Quantity

Maximum 

Contaminant 

Level Units

State Reporting 

Limit

0176 AROCHLOR 1248 LT 0.5000 ug/L 0.5000

0177 AROCHLOR 1254 LT 0.5000 ug/L 0.5000

0178 AROCHLOR 1260 LT 1.0000 ug/L 1.0000

0179 BROMACIL LT 0.2000 ug/L 0.2000

0180 AROCHLOR 1016 LT 0.4000 ug/L 0.4000

0254 FLUORENE LT 0.2000 ug/L 0.2000
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SYNTHETIC ORGANIC 
CHEMICAL ANALYSIS -  

3RD AVENUE WELL 



View Sample Detail - WSID 99800W - ZILLAH, CITY OF 

Collect Date 6/22/2009

Lab Number 089

Lab Name Water Management Laboratory Inc

Sample Number 88209

Source 02

Analyte Group SOC-SYNTHETIC ORGANIC CONTAMINANTS

Test Panel HERB1-CHLOROPHENOXY HERBICIDES

Sample Location whd

Sample Type Pre-Treatment / Raw

Help 

Analyte 

DOH 

Num Analyte Name Result Range

Result 

Quantity

Maximum 

Contaminant 

Level Units

State Reporting 

Limit

0037 2,4 - D LT 0.5000 70.0000 ug/L 0.5000

0038 2,4,5 TP (SILVEX) LT 1.0000 50.0000 ug/L 1.0000

0134 PENTACHLOROPHENOL LT 0.2000 1.0000 ug/L 0.2000

0135 2,4 DB LT 1.0000 ug/L 1.0000

0137 DALAPON LT 5.0000 200.0000 ug/L 5.0000

0138 DICAMBA LT 0.2000 ug/L 0.2000

0139 DINOSEB LT 1.0000 7.0000 ug/L 1.0000

0140 PICLORAM LT 0.5000 500.0000 ug/L 0.5000

0222 TOTAL DCPA LT 1.0000 ug/L 1.0000

0223 ACIFLUORFEN LT 2.0000 ug/L 2.0000

0224 CHLORAMBEN LT 0.2000 ug/L 0.2000

0225 DCPA ACID METABOLITES LT 0.1000 ug/L 0.1000

0226 3,5 DICHLORBENZOIC ACID LT 0.5000 ug/L 0.5000

0228 4- NITROPHENOL LT 0.5000 ug/L 0.5000
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View Sample Detail - WSID 99800W - ZILLAH, CITY OF 

Collect Date 6/22/2009

Lab Number 089

Lab Name Water Management Laboratory Inc

Sample Number 88209

Source 02

Analyte Group SOC-SYNTHETIC ORGANIC CONTAMINANTS

Test Panel PEST1-GENERAL PESTICIDE SUITE

Sample Location whd

Sample Type Pre-Treatment / Raw

Help 

Analyte 

DOH 

Num Analyte Name Result Range

Result 

Quantity

Maximum 

Contaminant 

Level Units

State Reporting 

Limit

0033 ENDRIN LT 0.0500 2.0000 ug/L 0.0500

0034 LINDANE (BHC - GAMMA) LT 0.0400 0.2000 ug/L 0.0400

0035 METHOXYCHLOR LT 10.0000 40.0000 ug/L 10.0000

0036 TOXAPHENE LT 2.0000 3.0000 ug/L 2.0000

0117 Alachlor LT 0.4000 2.0000 ug/L 0.4000

0119 ATRAZINE LT 0.5000 3.0000 ug/L 0.5000

0120 BENZO (A) PYRENE LT 0.0400 0.2000 ug/L 0.0400

0121 BUTACHLOR LT 0.4000 ug/L 0.4000

0122 CHLORDANE (TOTAL) LT 0.4000 2.0000 ug/L 0.4000

0123 DIELDRIN LT 0.1000 ug/L 0.1000

0124 DI (ETHYLHEXYL) ADIPATE LT 1.3000 400.0000 ug/L 1.3000

0125 DI (ETHYLHEXYL) PHTHALATE LT 1.3000 6.0000 ug/L 1.3000

0126 HEPTACHLOR LT 0.0900 0.4000 ug/L 0.0900

0127 HEPTACHLOR EPOXIDE LT 0.1000 0.2000 ug/L 0.1000

0128 HEXACHLOROBENZENE LT 0.5000 1.0000 ug/L 0.5000

0129
HEXACHLOROCYCLO 
PENTADIENE

LT 0.5000 50.0000 ug/L 0.5000

0130 METOLACHLOR LT 1.0000 ug/L 1.0000

0131 METRIBUZIN LT 0.2000 ug/L 0.2000

0132 PROPACHLOR LT 0.1000 ug/L 0.1000

0133 SIMAZINE LT 0.1500 4.0000 ug/L 0.1500

0134 PENTACHLOROPHENOL LT 0.2000 1.0000 ug/L 0.2000

0153 PCB (AS TOTAL AROCHLORS) LT 0.5000 0.5000 ug/L 0.5000

0173 AROCHLOR 1221 LT 100.0000 ug/L 100.0000

0174 AROCHLOR 1232 LT 2.5000 ug/L 2.5000

0175 AROCHLOR 1242 LT 1.5000 ug/L 1.5000
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View Sample Detail - WSID 99800W - ZILLAH, CITY OF 

Collect Date 6/22/2009

Lab Number 089

Lab Name Water Management Laboratory Inc

Sample Number 88209

Source 02

Analyte Group SOC-SYNTHETIC ORGANIC CONTAMINANTS

Test Panel PEST1-GENERAL PESTICIDE SUITE

Sample Location whd

Sample Type Pre-Treatment / Raw

Help 

Analyte 

DOH 

Num Analyte Name Result Range

Result 

Quantity

Maximum 

Contaminant 

Level Units

State Reporting 

Limit

0176 AROCHLOR 1248 LT 0.5000 ug/L 0.5000

0177 AROCHLOR 1254 LT 0.5000 ug/L 0.5000

0178 AROCHLOR 1260 LT 1.0000 ug/L 1.0000

0179 BROMACIL LT 0.2000 ug/L 0.2000

0180 AROCHLOR 1016 LT 0.4000 ug/L 0.4000

0254 FLUORENE LT 0.2000 ug/L 0.2000
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SYNTHETIC ORGANIC 
CHEMICAL ANALYSIS -  

WIPPCO WELL 
 



View Sample Detail - WSID 99800W - ZILLAH, CITY OF 

Collect Date 6/22/2009

Lab Number 089

Lab Name Water Management Laboratory Inc

Sample Number 88210

Source 03

Analyte Group SOC-SYNTHETIC ORGANIC CONTAMINANTS

Test Panel HERB1-CHLOROPHENOXY HERBICIDES

Sample Location whd

Sample Type Pre-Treatment / Raw

Help 

Analyte 

DOH 

Num Analyte Name Result Range

Result 

Quantity

Maximum 

Contaminant 

Level Units

State Reporting 

Limit

0037 2,4 - D LT 0.5000 70.0000 ug/L 0.5000

0038 2,4,5 TP (SILVEX) LT 1.0000 50.0000 ug/L 1.0000

0134 PENTACHLOROPHENOL LT 0.2000 1.0000 ug/L 0.2000

0135 2,4 DB LT 1.0000 ug/L 1.0000

0137 DALAPON LT 5.0000 200.0000 ug/L 5.0000

0138 DICAMBA LT 0.2000 ug/L 0.2000

0139 DINOSEB LT 1.0000 7.0000 ug/L 1.0000

0140 PICLORAM LT 0.5000 500.0000 ug/L 0.5000

0222 TOTAL DCPA LT 1.0000 ug/L 1.0000

0223 ACIFLUORFEN LT 2.0000 ug/L 2.0000

0224 CHLORAMBEN LT 0.2000 ug/L 0.2000

0225 DCPA ACID METABOLITES LT 0.1000 ug/L 0.1000

0226 3,5 DICHLORBENZOIC ACID LT 0.5000 ug/L 0.5000

0228 4- NITROPHENOL LT 0.5000 ug/L 0.5000
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View Sample Detail - WSID 99800W - ZILLAH, CITY OF 

Collect Date 6/22/2009

Lab Number 089

Lab Name Water Management Laboratory Inc

Sample Number 88210

Source 03

Analyte Group SOC-SYNTHETIC ORGANIC CONTAMINANTS

Test Panel PEST1-GENERAL PESTICIDE SUITE

Sample Location whd

Sample Type Pre-Treatment / Raw

Help 

Analyte 

DOH 

Num Analyte Name Result Range

Result 

Quantity

Maximum 

Contaminant 

Level Units

State Reporting 

Limit

0033 ENDRIN LT 0.0500 2.0000 ug/L 0.0500

0034 LINDANE (BHC - GAMMA) LT 0.0400 0.2000 ug/L 0.0400

0035 METHOXYCHLOR LT 10.0000 40.0000 ug/L 10.0000

0036 TOXAPHENE LT 2.0000 3.0000 ug/L 2.0000

0117 Alachlor LT 0.4000 2.0000 ug/L 0.4000

0119 ATRAZINE LT 0.5000 3.0000 ug/L 0.5000

0120 BENZO (A) PYRENE LT 0.0400 0.2000 ug/L 0.0400

0121 BUTACHLOR LT 0.4000 ug/L 0.4000

0122 CHLORDANE (TOTAL) LT 0.4000 2.0000 ug/L 0.4000

0123 DIELDRIN LT 0.1000 ug/L 0.1000

0124 DI (ETHYLHEXYL) ADIPATE LT 1.3000 400.0000 ug/L 1.3000

0125 DI (ETHYLHEXYL) PHTHALATE LT 1.3000 6.0000 ug/L 1.3000

0126 HEPTACHLOR LT 0.0900 0.4000 ug/L 0.0900

0127 HEPTACHLOR EPOXIDE LT 0.1000 0.2000 ug/L 0.1000

0128 HEXACHLOROBENZENE LT 0.5000 1.0000 ug/L 0.5000

0129
HEXACHLOROCYCLO 
PENTADIENE

LT 0.5000 50.0000 ug/L 0.5000

0130 METOLACHLOR LT 1.0000 ug/L 1.0000

0131 METRIBUZIN LT 0.2000 ug/L 0.2000

0132 PROPACHLOR LT 0.1000 ug/L 0.1000

0133 SIMAZINE LT 0.1500 4.0000 ug/L 0.1500

0134 PENTACHLOROPHENOL LT 0.2000 1.0000 ug/L 0.2000

0153 PCB (AS TOTAL AROCHLORS) LT 0.5000 0.5000 ug/L 0.5000

0173 AROCHLOR 1221 LT 100.0000 ug/L 100.0000

0174 AROCHLOR 1232 LT 2.5000 ug/L 2.5000

0175 AROCHLOR 1242 LT 1.5000 ug/L 1.5000
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View Sample Detail - WSID 99800W - ZILLAH, CITY OF 

Collect Date 6/22/2009

Lab Number 089

Lab Name Water Management Laboratory Inc

Sample Number 88210

Source 03

Analyte Group SOC-SYNTHETIC ORGANIC CONTAMINANTS

Test Panel PEST1-GENERAL PESTICIDE SUITE

Sample Location whd

Sample Type Pre-Treatment / Raw

Help 

Analyte 

DOH 

Num Analyte Name Result Range

Result 

Quantity

Maximum 

Contaminant 

Level Units

State Reporting 

Limit

0176 AROCHLOR 1248 LT 0.5000 ug/L 0.5000

0177 AROCHLOR 1254 LT 0.5000 ug/L 0.5000

0178 AROCHLOR 1260 LT 1.0000 ug/L 1.0000

0179 BROMACIL LT 0.2000 ug/L 0.2000

0180 AROCHLOR 1016 LT 0.4000 ug/L 0.4000

0254 FLUORENE LT 0.2000 ug/L 0.2000
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CITY OF ZILLAH 
UTILITY CONNECT  

ORDER FORM 
  



                              CITY OF ZILLAH 
UTILITY CONNECT ORDER 

 
DATE: ______________  CONNECT DATE: ___________________ 
 
NAME:___________________________________________________
 
STREET ADDRESS:_______________________________________ 
 
MAILING ADDRESS:______________________________________ 
 
CITY/ZIP CODE:__________________________________________ 
 
PHONE #: ________________________________________________
 
EMPLOYER: _____________________ PHONE: ________________ 
 
RESIDENT SIGNATURE:__________________________________
 
HOMEOWNER: _______________ RENTER: __________________ 
 
MAILING ADDRESS: ______________________________________
 
CITY/ZIP CODE: __________________________________________
 

  
 

-FOR OFFICE USE- 

ACCOUNT #: ____________________________________________ 

METER #: _____________________ METER MAKE: ____________ 

READ ONLY: _____________ READ/CONNECT: _______________

CREW MEMBER: _____________________ DATE: _____________ 

DEPOSIT $__________ DATE: ________ RECEIPT #: ___________ 

DEPOSIT BOOK: _______________ COMPUTER: _____________ 

GARBAGE LIST: __________________________________________

 
SPECIAL INSTRUCTIONS: 
RECEIVED CURRENT INFORMATION BROCHURE: __________ 

IRRIGATION: _________________ TURN OVER  

 
 

  
 

-FOR OFFICE USE- 

The following information is required by the 
Federal Government in order to monitor compliance with 
Federal laws prohibiting discrimination against 
applicants seeking to participate in this program on the 
basis of race, color, national origin, age, sex or disability. 
You are not required to furnish this information, but are 
encouraged to do so.  This information will not be used in 
evaluating your application or to discriminate against you 
in anyway.  However, if you choose not to furnish it, we 
are required to note the race/national origin of individual 
applicants on the basis of visual observation or surname. 

 
Ethnicity   Hispanic or Latino 

  NOT Hispanic or Latino 
 
Race    American Indian/Alaskan Native 

  Asian 
 Black or African American 
 Native Hawaiian or Pacific Islander 
 White 

 
Sex    Male 

 Female 
 

This institution is an equal opportunity provider. 
Esta institucion es de oportunidad igualada. 
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ZILLAH FIRE DEPARTMENT 
HYDRANT FLOW TEST 2013 

 
 



Date Elevation Time Location Static Flow (GPM) Residual PSI 

12/16/2013 782 10:00 Zillah West 90 750 20 

12/16/2013 837 11:00 Catholic 
Church  

55 650 15 

12/16/2013 807 2:00 1st Ave & 
Person St 

75 1130 45 

12/16/2013 856 2:13 Ellen & 
Concord 

45 840 25 

12/16/2013 849 2:22 1118 Reo Dr.  48 795 23 

12/16/2013 801 2:41 Cheyne & 
Collins Place 

66 940 32 

12/16/2013 763 2:53 Fountain Blvd. 
(Z. Lakes) 

86 1000 35 

12/16/2013 752 3:27 Vintage Valley 
Parkway 

90 1190 50 

12/16/2013 826 3:42 Park St. & “F” 
St. 

58 960 32 

12/16/2013 826 3:54 1701 Cutler 
Way 

62 840 25 
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