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January 24, 2018

MEMORANDUM

TO: Lindsey Osbolt, Planning Official
FROM: Tim Hadderly, SCJ Alliance Consulting

SUBJECT: Critical Areas Ordinance Revisions and Best Available Science Review

SCJ Alliance (SCJ) was tasked with reviewing the 2014 Draft Kittitas County Critical Areas Regulations
(Chapter 17A) focusing on identifying areas that would need to be updated to meet current best
available science (BAS). In addition, the Kittitas County Critical Areas Ordinance Best Available Science
Review and Considerations for Code Update report (June 2014) was reviewed to identify new BAS as well
as updating existing BAS references. Both the critical areas regulations review and the BAS review, SCJ
only focused on areas that required an update to be consistent with current BAS rather than a wholesale
re-write of the documents. This approach recognized the tremendous amount of work put into the
process by advisory group members, County staff, hired consultants, as well as direction from Kittitas
County Commissioners to get the Critical Areas Regulations to a point where they could be submitted
for public comment in an expedited manner.

This Memorandum is in two parts. Part 1is a matrix that addresses the 2014 Draft Critical Areas
Ordinance, with recommended revisions. This has been referred to in meetings of the Working and
Advisory Groups as the “Gap Analysis” of the 2014 DRAFT. This matrix forms the basis for the proposed
revisions to the DRAFT that have been presented to the Working and Advisory Groups.

Part 2 of this Memorandum is the revised BAS. Revisions have been based on a review of the 2014 BAS
document, with updates included to reflect the latest science. We anticipate that this revision would be
adopted as an amendment to the currently adopted BAS.
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Part 1: Gap Analysis Matrix — Regulatory Recommendations for Critical Areas Ordinance

Update
Existing
Provision Reason for Rationale / Basis Recommendatio

KCC Chapter Revision n
General Section could be More inclusive of |Remove last portion of last
Provisions worded to be all critical areas sentence
17A.01.130 more inclusive of

all critical areas

and not focused

fish.
Definition Word-smithing in To ensure clarity in| Review CAO and identify
17A.02.010 some definitions regulations any additional words that

through 810

to improve clarity,
but not to change
meaning; remove
redundancy; avoid
unintentional gaps
or loopholes;
added some
missing
definitions; Added
“and” or “or” in
certain places to
clarify whether
ALL of a list versus
one of a list would

apply.

require definition
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Definition Please review this To ensure clarity as|  Accept the suggested
17A.02.020 definition and to what will be revision
“Adjacent” approve or reject regulated

suggested

language revisions.

This is an

important

definition.
Definition Please review this Same as above Accept the suggested
17A.02.030 definition and revision
“Agricultural | approve or reject
Activities” suggested

language revisions

about whether a

time limit is placed

on land being left

dormant.
Definition Please review this Same as above Accept the suggested
17A.02.170 definition and revision
“Critical approve or reject
Areas” suggested

language revisions
about whether
buffers are
included or
excluded as
Critical Areas”.
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Definition
17A.02.340
“Floodway”

Please review this
definition and
consider question
asked in the
Comment about
intent of the
language at the
end of the
definition about
lands in the
floodplain below
water control
structures. This is
an important
definition.

Same as above

Accept the suggested
revision, or provide
clarification as to language
intent.

Definition
17A.02.350
“Frequently
Flooded
Areas”

Please review this
definition and
consider question
asked in the
Comment about
intent, as to
whether
groundwater
flooding needed to
have a defined
duration and
frequency
timeframe.

Same as above

Accept the suggested
revision.
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Definition Please review this Same as above Accept the suggested
17A.02.470 definition, which revision.
“Landslide has been updated
Hazard Areas” | significantly to

account for

lessons learned

from the Oso

landside. This is

an important

definition.
Definition We recommend To minimize Accept the suggested
after deleting this redundancy revision.
17A.02.570 definition as it is
“Primary not mentioned in
Association the CAO and does
Areas” not appear to have

a significant use.
Added These definitions To ensure clarity as| Accept the suggested
Definitions were missing, and to what will be revision.
17A.02.710 should be regulated
and 720: included.
“Streams” and
CARA Should Dairy Same as above Accept the suggested
17A.03.030.9 | Farms or Feedlots revision.

be specifically

listed as being

regulated in

CARAs?
FWHA Review misc. Accept the suggested
17A.03 suggested revisions.

language revisions
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FWHCA Do we address Stream maps Include Type U and Type X
17A.04.020.4 | overlap between include Type U and designations
SMP and CAO, or Type X
remove that kind designations and
of language; We should be
need to include addressed in the
Type U and Type X CAO
water typing
designations
FWHCA Clarified Buffer Consistency with | Insert clarifying language
17A.04.030.6 | Averaging of Shoreline Master
buffers on Type S Program
(Shoreline)
streams.
FWHCA Clarified no buffer To provide Insert minimum width of
17A.04.030.6. | can be less than 30 minimum amount 30 feet
d feet in width of protection to
seasonal streams
FWHCA Clarified Buffer Language not in Remove reference
17A.04.030.7 | Reduction of Shoreline Master | restricting reduction to
buffers on Type S Program residential development of
(Shoreline) 4 lots or less
streams
FWHCA Clarified no buffer To provide Insert minimum width of
17A.04.030.7. | can be less than 30 minimum amount 30 feet
e feet in width of protection to

seasonal streams
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FWHCA It is prudent to To minimize Insert clarifying language
17A.04.050.2 | notify applicants confusion in the
periodically in permitting process.
Code that there
may be other state
and federal
permitting
processes per
Section KCC
17A.10.120.4.
FWHCA Does this language To Insert clarifying language
17A.04.050.2 | properly define approximate/matc
e the limits on h federal permit
repair/replacemen requirements
t of existing
armoring?
Frequently Review misc. Accept the suggested
Flooded Areas | suggested revisions.
(FAA) language revisions
17A.05.020.2
Geologically Review misc. Accept the suggested
Hazardous suggested revisions after discussing
Areas (GHA) language revisions, some issues identified in
17A.06 pursuant to text.

lessons learned
from Oso
Landslide
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Wetland Review misc. Accept the suggested
17A.07.020.2 | suggested revisions.
language revisions;
most important,
adds effects of the
2014 wetland
rating system
update
Wetland Clarified mapping Need to reference | Insert clarifying language
17A.07.020.2 | sources from BAS other sources of
stream mapping
Wetlands Language is too Buffer reduction Remove language
17A.07.030.6 | restrictive should be available|restricting buffer reduction
to all proposed to residential
land use projects, | developments of 4 lots or
not just small less
residential
developments
Wetlands Language is too Buffer averaging Remove language
17A.07.030.7 | restrictive should be available|restricting buffer averaging
to all proposed to residential
land use projects, | developments of 4 lots or
not just small less
residential
developments
Wetlands Language is too Allowing mitigation| Insert clarifying language
17A.07.070.3 | restrictive to be completed

concurrently with
site developments
is standard practice
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Part 2: Best Available Science Revisions/Updates

The following references were used in Kittitas County Critical Areas Ordinance — Best Available Science
Review and Considerations for Code Update. Environmental Science Associates, June 2104. Based on a
review by SCJ, additions and changes are depicted {Updated by SCJ Alliance}.

Geologically Hazardous Areas

American Society of Civil Engineers (ASCE). 2010. Minimum Design Loads for Buildings and Other
Structures. Publication 7-10.

Bennett, S.J. and A. Simon, editors. 2004. Riparian vegetation and fluvial geomorphology. Water Science
and Applications 8. American Geophysical Union.

Bolton, S. and J. Shellberg. 2001. Ecological issues in floodplains and riparian corridors. White paper
prepared for Washington Department of Fish and Wildlife, Washington Department of Ecology
and Washington Department of Transportation. University of Washington, Center for
Streamside Studies.

Booth, D.B. 1990. Stream-channel incision following drainage-basin urbanization. Water Resources
Bulletin 26:407-417. Federal Emercency Management Agency (FEMA), Guidelines for
Determining Flood Hazards on Alluvial Fans, February 23, 2000.

Burgess, S.J., M.S. Wigmosta, and J.M. Meena. 1998. Hydrologic effects of land use change in a
zeroorder catchment. Journal of Hydrologic Engineering, 3:86, 86-97.

ESA. 2013. Kittitas County Regional Shoreline Master Program Update: Shoreline Inventory and
Characterization Report (Final Revised).

Gray, D.H. and D. Barker. 2004. Root-soil mechanics and interactions. In Bennett, S.J. and A. Simon,
editors. 2004. Riparian vegetation

Gray, D. and R.B. Sotir. 1996. Biotechnical and soil bioengineering slope stabilization: a practical guide
for erosion control. John Wiley and Sons.

Johnson, M. 2010, February 8. Slides part of Kittitas Valley’s past, present and future. Daily Record.
Available online at: http://www.dailyrecordnews.com/news/slides-part-of-kittitas-valley-s-past-
present-and-future/article_d97c¢26e0-996¢-5210-9906-77¢6518c3413.html?mode=jgm

Kaatz, M.R. 2001. 1998 debris flows near the Yakima River, Kittitas County, Washington—Some
geomorphic implications. Washington Geology, 29:3/4, 3-10
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Kittitas County. 2012a. Steep Slope digital data.

Kittitas County. 2012b. Kittitas County Hazard Mitigation Plan. Prepared by Tetra Tech. April 2012.
{Final October 2012}

Kondolf, G.M., H. Piegay, and D. Sear. 2003. Integrating geomorphic tools in ecological and management
studies. In Kondolf, M.G. and H. Piegay, editors. 2003. Tools in fluvial geomorphology. John
Wiley and Sons.

Konrad, C.P. 2000. The frequency and extent of hydrologic disturbances in streams in the Puget
Lowland, Washington. Ph.D. dissertation. University of Washington, Seattle, Washington.

Konrad, C.P. 2003. Opportunities and constraints for urban stream rehabilitation, in: Montgomery, D.R.,
S. Polton, D.B. Booth, and L. Wall, editors Restoration of Puget Sound Rivers. University of
Washington Press, Seattle, Washington and London, England, U.K.

Konrad, C.P. and S.J. Burgess. 2001. Hydrologic mitigation using on-site residential detention. Journal of
Water Resources Planning and Management.

Lasmanis, Raymond. 1991. The Geology of Washington: Rocks and Minerals, v. 66, no. 4, p. 262-277, also
available online at:
http://www.dnr.wa.gov/researchscience/topics/geologyofwashington/pages/columbia.aspx.

Lidke, D.J., compiler. 2002. Fault number 560, Kittitas Valley faults, in Quaternary fault and fold database
of the United States: U.S. Geological Survey website:
http://earthquakes.usgs.gov/regional/qgfaults. Accessed June 7, 2012. (Accessed Janury 2018}

Lillquist, Karl, Geography and Land Studies Department, Central Washington University, Mass Wasting in
the Swauk Watershed, 2001.

Montgomery, D.R., K. Sullivan, and H.M. Greenberg. 1998. Regional test of a model for shallow
landsliding, Hydrologic Processes, 12, 943-955.

Natural Resources Conservation Service (NRCS), 2010. Soil Survey of Kittitas County Area, Washington.
Available at: http://soils.usda.gov/survey/online_surveys/washington/WA637/KittitasWA.pdf,
2010.

Rapp, C.F. and T.B. Abbe. 2003. A framework for delineating channel migration zones. Washington State
Department of Ecology and Washington State Department of Transportation. Final draft report.
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Swanston, D.N. 1970. Mechanics of debris avalanching in shallow till soils of southeast Alaska. Pacific
Northwest Forest and Range Experiment Station Institute of Northern Forestry, Juneau, Alaska.
Conservation Association, Portland, Oregon.

Swanston, D.N. 1978. Erosion processes and control methods in North America. Pacific Northwest Forest
and Range Experiment Station, U.S. Forest Service, Corvallis, Oregon.

Swanston, D.N. 1980. Risk of landslides in shallow soils and its relation to clear cutting in Southeastern
Alaska. Forest Science 26(3).

Swanston, D.N. 1981. Erosion and sediment transport in Pacific Rim steep lands. Proceedings of the
Christchurch Symposium, January 1981. IAHS-AISH Publication No. 132.

Swanston, D.N. 1989. A preliminary analysis of landslide response to timber management in southeast
Alaska: An extended abstract in Proceedings of Watershed 1989. U.S. Forest Service, Alaska
Region, R-10-MB-77, Juneau, Alaska.

Swanston, D.N. 1997. Controlling stability characteristics of steep terrain with discussion of needed
standardization for mass movement hazard indexing: a resource assessment; in assessments of
wildlife viability, old-growth timber volume estimates, forested wetlands, and slope stability,
USDA Forest Service, Pacific Northwest Research Station, General Technical Report PNWGTR-
392.

Thorsen, G.W. 1989. Landslide provinces in Washington. In Galster, R.W., Chairman (editor). Engineering
Geology in Washington. Washington Division of Geology and Earth Resources Bulletin 78, v. |,
pp. 71-89.

United States Geological Survey (USGS), Shedlock, Kaye M. and Pakiser, Louis C., also available at:
http://pubs.usgs.gov/gip/earthql/, October, 23, 1997.

Washington Department of Ecology (Ecology), Water Quality Program, Model Municipal Stormwater
Program for Eastern Washington (2003), September 2003.

Washington Department of Natural Resources (DNR). 2004. Liquefaction Susceptibility and Site Class
Maps of Washington State, by County, also available:
http://www.dnr.wa.gov/ResearchScience/Topics/GeologyPublicationsLibrary/Pages/pub ofr04-
20.aspx. {WDNR Geologic Information Portal: https://www.dnr.wa.qgov/qeologyportal}

Washington Department of Natural Resources (DNR). 2010. Landslide GIS data. — Complete citation
coming from GIS team. {WDNR Geologic Information Portal:
https://www.dnr.wa.qov/qeologyportal}
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Washington Department of Natural Resources (DNR). 2012. Earthquakes in Washington, available online
at:
http://www.dnz.wa.gov/researchscience/topics/geologichazardsmapping/pages/earthquakes.as
px Accessed June 26, 2012. {WDNR Geologic Information Portal:
https://www.dnr.wa.gov/geologyportal}

Frequently Flooded Areas

Arango, C.P. 2001. “The Effect of a Sudden Flow Reduction on Aquatic Insects of the Upper Yakima River,
Washington, USA,” Master’s thesis, Central Washington University, Ellensburg, Washington.

Battin, J., M.W. Wiley, M.H. Ruckelshaus, R.N. Palmer, E. Korb, K.K. Bartz, and H. Imaki. 2007. Projected
impacts of climate change on salmon habitat restoration. Proceedings of the National Academy
of Science. 10.1073/pnas.0701685104.

Benda L., L. Poff, D. Miller, T. Dunne, G. Reeves G. Pess, and M. Pollock. 2004. The Network Dynamics
Hypothesis: how channel networks structure riverine habitats. BioScience 54: 413—-427.

Bolton, S. and J. Shellberg. 2001. Ecological issues in floodplains and riparian corridors. White paper
prepared for Washington Department of Fish and Wildlife, Washington Department of Ecology
and Washington Department of Transportation. University of Washington, Center for
Streamside Studies.

BOR (U.S. Bureau of Reclamation). 2008. Yakima River Basin Water Storage Feasibility Study Final
Planning Report/Environmental Impact Statement. December 19, 2008.

BOR (U.S. Bureau of Reclamation). 2011.Yakima River Basin Study: Yakima River Basin Water Resources
Technical Memorandum. Prepared by Anchor QEA. Contract No. 08CA10677A 1D/1Q, Task 1.
March 2011.

BOR and Ecology (U.S. Bureau of Reclamation and Washington State Department of Ecology). 2012. Final
Programmatic Environmental Impact Statement - Yakima River Basin Integrated Water Resource
Management Plan Benton, Kittitas, Klickitat, and Yakima Counties, Washington. March 2012

Ecology (Washington State Department of Ecology). 2003. A Framework for Delineating Channel
Migration Zones. Ecology Final Draft Publication #03-06-027. Olympia, Washington. November,
2003. 66pp. + appendices.

Ecology (Washington State Department of Ecology). 2013. LID Briefings for Elected Officials - Eastern
Washington Presentation. Available:
http://www.ecy.wa.gov/programs/wgq/stormwater/municipal/LID/Resources.html
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Eitemiller, D. J., C. P. Arango, K. L. Clark, and M. L. Uebelacker. 2002. The effects of anthropogenic
alterations to lateral connectivity on seven select alluvial floodplains within the Yakima River
basin, Washington. Department of Geography and Land Studies, Central Washington University,
Ellensburg, Washington, USA.

Federal Interagency Floodplain Management Task Force, 1994. A Unified National Program for
Floodplain Management. FEMA 248.

{FEMA Flood Map Service Center. https://msc.fema.qov/portal. Accessed January 2018}

FEMA (Federal Emergency Management Agency). 2000. Guidelines for Determining Flood Hazards on
Alluvial Fans. Available: http://www.fema.gov/media-library-data/20130726-1546-20490-
5256/ft_afgd.pdf

FEMA (Federal Emergency Management Agency). 2001. Modernizing FEMA’s flood hazard mapping
program. A Progress Report. May 2001.

FEMA (Federal Emergency Management Agency). 2003a. Guidelines and specifications for flood hazard
mapping partners. Available online at: http://www.fema.gov/fhm/dl cgs.shtm

FEMA (Federal Emergency Management Agency). 2004. Region X Flood Damage Prevention Ordinance.
Washington Model. Revised May 13, 2004.

FEMA (Federal Emergency Management Agency). 2010. Regional Guidance for Hydrologic and Hydraulic
Studies — In support of the Model Ordinance for Floodplain Management under the Endangered
Species Act. FEMA - Region 10. Bothell, WA. January 2010.

FEMA (Federal Emergency Management Agency). Model Ordinance for Floodplain Management under
the National Flood Insurance Program and the Endangered Species Act. FEMA - Region 10.
Bothell, WA. April 2011

Granger, T., T. Hruby, A. McMillan, D. Peters, J. Rubey, D. Sheldon, S. Stanley, and E. Stockdale. April
2005. Wetlands in Washington State - Volume 2: Guidance for Protecting and Managing
Wetlands. Washington State Department of Ecology. Publication #05-06-008. Olympia, WA.

Haring, D. 2001. Habitat limiting factors: Water Resource Inventory Areas 37-39, Final Report.
Washington State Conservation Commission. Olympia, WA. December, 2001.

Hey, R. D. 1994. Environmentally sensitive river engineering. Pages 337-362 in P. Calow and G. E. Petts,

editors. The rivers handbook: hydrological and ecological principles; Volume Two. Blackwell
Scientific Publications, Oxford, United Kingdom.
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ISAB (Independent Scientific Advisory Board). 2007. Climate change impacts on Columbia River basin fish
and wildlife. Northwest Power and Conservation Council. ISAB 2007-2.
http://www.nwcouncil.org/library/isab/ISAB%202007-2%20Climate%20Change.pdf

King County. 2004. Best Available Science: Volume 1 A review of science literature Critical Areas,
Stormwater, and Clearing and Grading Proposed Ordinances- February 2004. Available online at:
http://www.kingcounty.gov/property/permits/codes/CAQ.aspx

Kinnison, H.B. and J.E. Sceva. 1963. Effects of Hydraulic and Geologic Factors on Streamflow of the
Yakima River Basin Washington. Prepared for U.S. Geological Survey. Geological Survey Water-
Supply Paper 1595.

Knutson, K.L. and V.L. Naef. 1997. Management Recommendations for Washington’s Priority Habitats:
Riparian. Washington Department of Fish and Wildlife (WDFW), Olympia WA.

Kusler, J.A. 2011. Functions of floodplains: Issues and approaches; future directions. Prepared for the
Association of State Wetland Managers, Inc. Berne, NY. October 18, 2011.

Mote, P.W., E.A. Parson, A.F. Hamlet, K.N. Ideker, W.S. Keeton, D.P. Lettenmaier, N.J. Mantua, E.L. Miles,
D.W. Peterson, D.L. Peterson, R. Slaughter, and A.K. Snover. 2003. Preparing for climatic change:
the water, salmon, and forests of the Pacific Northwest. Climatic Change. 61:45-88.

Mitsch, W.J. and J.G. Gosselink. 1993. Wetlands. Second Edition. Van Nostrand Reinhold, New York.

Naiman, R.J., and H. Decamps. 1997. The ecology of interfaces: riparian zones. Annual Review of Ecology
and Systematics. 28:621-658.

NMFS (National Marine Fisheries Service). Endangered Species Act Section 7 Formal Consultation and
Magnuson-Stevens Fishery Conservation and Management Act Essential Fish Habitat
Consultation for the on-going National Flood Insurance Program carried out in the Puget Sound
area in Washington State, HUC 17110020 Puget Sound. NMFS Northwest Region. September 22,
2008. 238 pp. + errata.

Sheldon, D., T. Hruby, P. Johnson, K. Harper, A. McMillan, T. Granger, S. Stanley, and E. Stockdale. March
2005. Wetlands in Washington State - Volume 1: A Synthesis of the Science. Washington State
Department of Ecology. Publication #05-06-006. Olympia, WA.

Snyder, E. B., and J. A. Stanford. 2001. Review and synthesis of river ecological studies in the Yakima

River, Washington, with emphasis on flow and salmon habitat interactions. Final Report. Bureau
of Reclamation, Yakima Office, Washington. USA.
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Stanford, J. A, J. V. Ward, W. J. Liss, C. A. Frissell, R. N. Williams, J. A. Lichatowich, and C. C. Coutant.
1996. A general protocol for restoration of regulated rivers. Regulated Rivers: Research and
Management 12:391-413.

Stanford, J. A., E.B. Snyder, M.S.Lorang, D.C. Whited., P.L.Matson and J.L. Chaffin. 2002. The Reaches
Project: ecological and geomorphic studies supporting normative flows in the Yakima River
basin, Washington. Open File Report 170-02. Report prepared for Yakima Office, Bureau of
Reclamation, U.S.Department of the Interior, Yakima, Washington by Flathead Lake Biological
Station, The University Of Montana, Polson, Montana. 152 pp.

Steiger J., E. Tabacchi, S. Dufour, D. Corenblit, and J.L. Peiry. 2005. Hydrogeomorphic processes affecting
riparian habitat within alluvial channel-floodplain river systems: A review for the temperate
zone. River Research and Applications 21(7): 719-737.

Tetra Tech/KCM Inc. 2003. Naches River draft channel migration study. Prepared for the Yakima County
Public Works Surface Water Management Division. Project# 2040016.

TetraTech. 2012. Hazard mitigation plan - Volume 1: Planning-area-wide elements. Prepared for Kittitas
County. Ellensburg, Washington. Public Review Draft. April 2012.

USACE (U.S. Army Corps of Engineers). 1972. Flood plain information: Naches River. Prepared for Yakima
County by the Department of the Army, Seattle District, Corps of Engineers, Seattle, WA.

USACE (U.S. Army Corps of Engineers). 1975. Flood plain information: Yakima River, Parker to Mabton
and vicinity, Washington. Prepared for the Yakima Indian Nation and the State of Washington by
the Department of the Army, SeattleDistrict, Corps of Engineers, Seattle, WA.

Ward, J.V., and J.A. Stanford. 1995. Ecological connectivity in alluvial river ecosystems and its disruption
by flow regulation. Regulated Rivers. 11: 105-119.

Critical Aquifer Recharge Areas

Douglas, T. 2006. Review of Groundwater-Salmon Interactions in British Columbia. Available online at:
http://www.watershed-watch.org/publications/files/Groundwater+Salmon++hi+res+print.pdf

Ellensburg, City of. 2013. 2013 Water Quality Report. Available online at:
http://www.ci.ellensburg.wa.us/DocumentCenter/Home/View/402

Environmental Protection Agency (2013). Sole Source Aquifer Maps. Available online at:
http://yosemite.epa.gov/r10/water.nsf/Sole+Source+Aquifers/ssamaps
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Fasser, E.T., and Julich, R.J., 2011, Groundwater levels for selected wells in Upper Kittitas County,
Washington: U.S. Geological Survey Data Series 649.

Ferruzzi, G. and Gan, J. 2004. Pesticide Selection to Reduce Impacts on Water Quality (FWQP Reference
Sheet 9.5, Publication 8119). University of California and Natural Resources Conservation
Service.

Kittitas County, 2012, Kittitas County Hazard Mitigation Plan, April 2012. {Final October 2012}

Lasmanis, Raymond, The geology of Washington: Rocks and Minerals, v. 66, no. 4, p. 262-277, also
available online at
http://www.dnr.wa.gov/researchscience/topics/geologyofwashington/pages/columbia.aspx,
1991.

Natural Resources Conservation Service at:
http://soils.usda.gov/survey/online_surveys/washington/WA637/KittitasWA.pdf.

Nolan, B.T., Ruddy, B.A., Hitt, K.J., and Helsel, D.R. 1998. A National Look at Nitrate Contamination of
Ground Water. Water Conditioning and Purification, v. 39, no. 12, p. 76-79.

United States Geological Survey (USGS). 2006. Hydrogeologic Framework of Sedimentary Deposits in Six
Structural Basins, Yakima River Basin, Washington, Scientific Investigations Report 2006-5116.

United States Geological Survey (USGS). 2011. Numerical Simulation of Groundwater Flow for the
Yakima River Basin Aquifer System, Washington, Scientific Investigations Report 2011-5155.

United States Office of Technology Assessment (USOTA). 1984. Protecting the Nation Groundwater
From Contamination, U.S. Congress, Office of Technology Assessment, OTA-0-233. October,
1984. Washington, D.C.

Vaccaro, J.J., and Sumioka, S.S. 2006. Estimates of ground-water pumpage from the Yakima River Basin
Aquifer System, Washington, 1960-2000. U.S. Geological Survey Scientific Investigations Report
2006-5205.

Vaccaro, J.J., Jones, M.A,, Ely, D.M., Keys, M.E., Olsen, T.D., Welch, W.B., and Cox, S.E. 2009.
Hydrogeologic framework of the Yakima River basin aquifer system. U.S. Geological Survey
Scientific Investigations Report 2009-5152.

Washington Department of Ecology (Ecology). 1997. Pesticides Residues in the Kittitas Valley Surficial
Aquifer (Ecology Publication No. 97-318).

Washington Department of Ecology (Ecology). 2004. Stormwater Management Manual for Eastern
Washington (Ecology Publication No. 04-10-076).
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