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Appendix A
White River and Lake Tapps Basin Plan Questionnaire

Pierce County Water Programs is preparing a surface water management plan for the White
River Basin, including Lake Tapps. The plan will identify the actions necessary to provide safe
storm drainage, reduce flooding, maintain water quality and protect natural streams and the fish
and wildlife they support. Your completion of this questionnaire will help us make sure that the
plan takes account of your views and any information you may have.

Please place completed questionnaires in the box provided at this public meeting or return
by mail to the address provided at the end of the questionnaire. Please circle the letter of
your choice. Questions 1 through 13 relate to Lake Tapps, questions 14 through 17 relate
to flooding and habitat near the rivers and streams in this basin.

1. Which of the following best describes your property?
Single family residential (primary residence).

Single family residential (vacation/second residence).
Single family residential (rental property).
Multi-family residential.

Commercial.

Other. Please specify:

~® o0 oW

2. Which of the following best describes your property location?

Lakefront, house within 500 feet of the waters edge.

Lakefront, house between 500 and 1,000 feet from the waters edge.
Riverfront.

More than 1,000 feet from Lake Tapps or the White River or its tributaries.

oo

3. Does your property have either or both of the following?
a. boathouse
b. boat dock

4. If your property has a septic system, what year was it installed?

5. If your property has a septic system, what year was it last checked?

6. If your property has a septic system, has it ever failed? If so, when?

~

Is your yard landscaped? If so, do you water the landscaping?

Do you fertilize?

WHITE RIVER BASIN PLAN A-1
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8. Do you think water quality is a problem for the lake?
a. Yes
b. No
9. If you answered ‘yes’ to question 8, is it a problem all year or only at certain times of the
year?
a. All year
b. Certain times of year
10. If water quality is a problem only at certain times of the year, during which season(s)
does the problem seem to be greatest?
a. Spring
b. Summer
c. Fall
d. Winter
11. In this section, let us know
what kind of problems
Lake Tapps has, and in
what season the problems Not a
appear. Spring | Summer | Fall | Winter | All year | problem
Weeds
Siltation
Bank erosion
Lack of fish
Swimmer’s itch
Algae and algal blooms
Too many boats
Odor from lake

12.  Would you be willing to accept some limitations on your use of private property to
protect stream corridors, fish and other wildlife, or the water quality of Lake Tapps?
13. If “yes’, please indicate below which limits might be acceptable to you. (Circle all that
apply.)
a. maintenance of vegetated buffer zones along streams or Lake Tapps
b. limits on extent of paved or other impermeable surfaces
c. limits on fertilizer or pesticide use
d. retention of a proportion of the tree canopy
WHITE RIVER BASIN PLAN A-2
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Flooding and Habitat

14.  Are you aware of any past flooding that have damaged buildings? If so, when and where
did this happen and what were the circumstances?

Are you aware of any past road or driveway flooding? If so, when and where did this happen
and what were the circumstances?

15.  Are you aware of any locations where stream banks are collapsing or eroding severely?
If so, when and where did this happen?

16.  Areyou aware of any problems with fish habitat on streams or rivers? If so, where? Are
there any areas that would benefit from habitat enhancements? If so, where?

[N
~

Which of the following have you experienced in your present residence because of
floods? (Circle all that apply.)
cracks in basement walls, floor, or foundation
cracking or settlement in yard
water damages to house or structure
water damage to contents (furniture, appliances, personal effects, etc.)
stormwater backup
sanitary sewer backup
evacuation from home
transportation disruption
lost income because of missed work or business closings
bodily injury
anxiety, mental distress
disruption to your property by emergency flood fighting
. lowered property values
other:
none

OS3I—FAToSQ@hPo0 T
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Information

18. How would you like to be kept informed about this study? (Circle your preference.)
public meetings

newspaper

brochures

e-mail

oo

19.  What is your name, address, telephone number and email address? (OPTIONAL)

May we contact you for further information?

Additional comments:

Please return completed forms to: Heather Kibbey, Pierce County Water Programs, 9850 -
64th Street West, University Place, WA 98467-1078. (253) 798-2725

WHITE RIVER BASIN PLAN A-4
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Memorandum URS

To: Heather Kibbey, Pierce County Water Programs
From: Julie Blakeslee (Deputy PM) and Doug Sovern (Project Manager)
Date: March 8, 2005

Subject:  Draft Technical Information Memorandum #4—Survey Comments Summary
White River and Lake Tapps Basin Study

The purpose of this memorandum is to report the comments collected from the questionnaire
used for the White River Basin Study project. A four page White River and Lake Tapps Basin
Study Questionnaire was distributed at the January 12, 2005 public meeting. Approximately 32
people signed-in at the meeting and 24 questionnaires were completed by participants. The
meeting was held at North Tapps Middle School located at 20029 12" Street East in Sumner,
Washington from 7:00 to 9:00 p.m. The questionnaire has been included in this memo in its
entirety with the tabulated results to date. Not every question was answered on each
questionnaire, therefore results show a different number of responses for each question. A list of
public meeting attendees follows the questionnaire.

In general, the results of the questionnaire indicate that a majority of the participants own a
single family, lakefront residence with landscaping that they water and fertilize. Over 60 percent
of participants believe there is no water quality problem in Lake Tapps. However, over 80
percent believe there is a weed (primarily milfoil) problem in either the spring, summer, or fall.
A majority believe there are too many boats on the lake in the summer.

A majority of the participants would be willing to accept some limitations on the use of their
property if they understood those limitations, especially regarding limits on fertilizer or pesticide
use. Most participants were not aware of flooding or habitat problems.

White River and Lake Tapps Basin Plan
Questionnaire

Pierce County Water Programs is preparing a surface water management plan for the White
River Basin, including Lake Tapps. The plan will identify the actions necessary to provide safe
storm drainage, reduce flooding, maintain water quality and protect natural streams and the fish
and wildlife they support. Your completion of this questionnaire will help us make sure that the
plan takes account of your views and any information you may have.

Please place completed questionnaires in the box provided at this public meeting or return
by mail to the address provided at the end of the questionnaire. Please circle the letter of
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your choice. Questions 1 through 13 relate to Lake Tapps, questions 14 through 17 relate
to flooding and habitat near the rivers and streams in this basin.

1. Which of the following best describes your property? Responses
a. Single family residential (primary residence). 23
b. Single family residential (vacation/second residence). 0
c. Single family residential (rental property). 1
d. Multi-family residential. 0
e. Commercial. 0
f. Other. Please specify: Vacant 1
2. Which of the following best describes your property location? Responses
a. Lakefront, house within 500 feet of the waters edge. 21
b. Lakefront, house between 500 and 1,000 feet from the waters edge. 0
c. Riverfront. 0
d. More than 1,000 feet from Lake Tapps or the White River or its tributaries. 2
3. Does your property have either or both of the following? Responses
a. Boathouse 4
b. boat dock 22
4. If your property has a septic system, what year was it installed?
Responses: Prior to 1971 -2, 1971 to 1980 — 8, 1981 to 1990 — 5, 1991 to 2001 - 4
5. If your property has a septic system, what year was it last checked?
Responses: Prior to 2001 - 5, 2001 to 2004 — 13
6. If your property has a septic system, has it ever failed? If so, when?
Responses: No — 16, Yes (2002) — 1
7. Is your yard landscaped? Yes—-23,No-1
If so, do you water the landscaping? Yes—-23,No-1
Do you fertilize? Yes— 18, No -6
8. Do you think water quality is a problem for the lake? Responses
a. Yes 9
b. No 15
9. Ifyou answered ‘yes’ to question 8, is it a problem all year or only at certain times of the
year? Responses
a. All year 2
b. Certain times of year 6
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10. If water quality is a problem only at certain times of the year, during which season(s) does
the problem seem to be greatest?

Responses

a. Spring 2

b. Summer 4

c. Fall 3

d. Winter 0
11.  Inthis section, let us know what kind of Spring | Summer | Fall | Winter | All Not a
problems Lake Tapps has, and in what season the year | problem
problems appear.
Weeds 4 12 4 0 0 3
Siltation 0 1 3 0 2 7
Bank erosion 1 2 1 0 0 9
Lack of fish 1 1 0 0 5 10
Swimmer’s itch 0 0 0 0 0 11
Algae and algal blooms 1 6 1 0 0 7
Too many boats 4 14 4 0 2 4
Odor from lake 0 0 1 0 1 8
Too many Canadian Geese (hand entered) 2

12. Would you be willing to accept some limitations on your use of private property to protect
stream corridors, fish and other wildlife, or the water quality of Lake Tapps?

Responses: No — 4, Yes — 11, Unsure/Depends on conditions — 6

13. If “yes’, please indicate below which limits might be acceptable to you. (Circle all that
apply.)

Responses
a. maintenance of vegetated buffer zones along streams or Lake Tapps 7
b. limits on extent of paved or other impermeable surfaces 5
c. limits on fertilizer or pesticide use 12
d. retention of a proportion of the tree canopy 2

Flooding and Habitat

14. Are you aware of any past flooding that have damaged buildings? If so, when and where did
this happen and what were the circumstances?

Responses: No — 21, Yes -0
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15. Are you aware of any past road or driveway flooding? If so, when and where did this happen
and what were the circumstances?

Responses: No — 20, Yes — 1 (Flooding on 9% Street E (north end of lake) and
Kersey Way — down hill towards Auburn)

16. Are you aware of any locations where stream banks are collapsing or eroding severely? If
so, when and where did this happen?

Responses: No — 20, Yes — 1 (For the last six years | have observed a small (200
sg.ft.) island eroding away — located 100 feet east of Interlake Island)

17. Are you aware of any problems with fish habitat on streams or rivers? If so, where? Are
there any areas that would benefit from habitat enhancements? If so, where?

Responses: No—17, Yes—4
(occasionally by the outer island on Lake Tapps)
(Lake Tapps)
(Would like Trout planted in the lake and get rid of the Tiger Muske)
(Answer: _Is the phosphate load from Buckley and Enumclaw causing rise to pH?)

18. Which of the following have you experienced in your present residence because of floods?
(Circle all that apply.)

Responses
a. cracks in basement walls, floor, or foundation
b. cracking or settlement in yard
c. water damages to house or structure
d. water damage to contents (furniture, appliances, personal effects, etc.)
e. storm water backup
f. sanitary sewer backup
g. evacuation from home
h. transportation disruption
I. lost income because of missed work or business closings
J. bodily injury
k. anxiety, mental distress
. disruption to your property by emergency flood fighting
m. lowered property values
n. other:
0. none

AP OO OO OODODOCODOOOONO

-
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Information

19. How would you like to be kept informed about this study? (Circle your preference.)

Responses
a. public meetings 13
b. newspaper 5
c. brochures 5
d. e-mail 12

20. What is your name, address, telephone number and email address? (OPTIONAL)

See attendance list.

21. May we contact you for further information?

Additional comments:

- Use bulletin boards and newspaper ads for plan to lower and raise water levels in Lake
Tapps

- Keep flow in Lake for water quality and hydro-power source

- Suggest extensive studies provided by PSE to DOE with Domestic Water Rights application
must include available historic data

- Please update FEMA maps

- Lower the lake level and keep down all year round

- Establish a 100-meter wetland buffer around the lake

- Form a Lake Tapps LID and install sewer system all around the lake

- Concerned about no data on water quality before the PSE flow change
- Need to check for source of bacteria, especially geese

- County should track milfoil issues in case it becomes a bigger problem
- Slow down growth around the lake, quality of life is decreasing
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The following replied “yes” to being

contacted.

Bernadine A. Repp
10936 SE 235" Place
Kent, WA 98031
253/852-6213

Dorothy Rose

4813 N. Island Drive
Bonney Lake, WA 98390
253/862-7867

Don and Ann Fisher
2705 185™ Ave East
Sumner, WA 98390
253/891-4125

Duane and Susan Tibeau
19001 First Street East
Sumner, WA 98390
253/862-8851

Dennis Brown
21014 Snag Island Drive
Bonney Lake, WA 98390
253/862-8733

Dan Swatman

10209 218" Ave Ct East
Bonney Lake, WA 98390
Danswatman@sprvnet.com

253/862-5621

Bob and Carol Rowan
4601 Lakeridge Drive East
Sumner, WA 98390
Cbrir@hotmail.com
253/826-2334

Bill and Karen Baker
2721 200™ Ave East
Sumner, WA 98390
Tapps@foxinternet.net
253/862-3005

Dennis Fields

1400 112" Ave SE
Bellevue, WA
Dfields@cascadewater.org
425/453-1555

John Hazzard

11007 176™ Ave East
Sumner, WA 98390
253/862-4344

Kirk and Michele Shuler
20702 Snag Island Drive
Sumner, WA 98390
Kirkl@wwdb.org
Michele@rainiermortgage.com
253/862-0444

Lawrence H. Schmick

3623 Deer Island Drive
Bonney Lake, WA 98390
Larryschmick@hotmail.com
253/862-8955

John R. Korn
18402 9™ St East
Sumner, WA 98390
Jrkorn@qte.net
253/862-4193

Ralph Mason

2425 199™ Ave Ct East
Sumner, WA 98390
RI_mason@prodigy.net
253/862-7418

Chuck Romeo

18402 Driftwood Drive
Sumner, WA 98390
Cpromeo@comcast.net
253/862-6565
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Bill Bunker

2615 204™ Ave East
Sumner, WA 98390
Bill4728@aol.com
253/862-7313

Scott Bunker

2615 204™ Ave East
Sumner, WA 98390
SimpsonswanSB@aol.com
253/862-7313

Everett Howe

4934 192" Ave East
Sumner, WA 98390
Evhowe@hotmail.com
253/863-4879

Mary Brown

7620 W. Tapps Hwy
Sumner, WA 98390
Marybr@puyalluptribe.com
253/573-7852

Leon Stucki

21406 Snag Island Drive
Sumner, WA 98390
Lstucki@future-tech.com
253/939-7552

Joe and Toril Schoepfer
5312 195" Ave East
Bonney Lake, WA 98390
1toril@comcast.net
253/862-4736

John Wise

Mayor

City of Enumclaw
Johnwise@enumclaw.wa.us
360/802-0229

James Renz

18314 Driftwood Drive
Sumner, WA 98390
253/862-6379

Gene Galloway Jr.
8408 152" Ave East
Puyallup, WA 98372
253/391-8117

Ken and Carol Castile
21210 23" St Ct East
Sumner, WA 98390
Kencastile@comcast.net
253/862-6194

Gerald Sorensen
2709 214™ Ave East
Sumner, WA 98390
253/862-8868

John Beaman
Tapps Island Association
Office@tappsisland.com
253/862-6616

Char Naylor

1850 Alexander Ave
Tacoma, WA 98421
Charna@puyalluptribe.com
253/573-7851

Ron Wilderman
2513 185" Ave East
Sumner, WA 98390
Brwilder@aol.com
253/862-6502

The following person responded “no” to

being contacted:

Brandon Hazzard
8105 77" Ave Ct East
Sumner, WA 98390
253/863-1113
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Appendix B
Subbasin Delineation Method

This appendix outlines the delineation methodology used to create the figure for this report.
Subbasin and water quality management unit (WQMU) boundaries are needed to create GIS base
maps for use in the White River Basin planning process.

White River Subbasins

Subbasins within the White River Basin were delineated manually using a hillshade of the
Digital Elevation Models (DEM) surface model, the WDFW river stream line coverage, and the
Pierce County Basin coverage. Specifically, the following procedure was followed:

e 10-Meter DEMs were obtained from the Regional Ecosystem Office website on
November 29, 2004 (http://www.reo.gov/gis/data/DEMFiles/
northwest.asp). DEMs are a raster grid of elevation values derived from the U.S.
Geological Service 7.5 minute topographic series. Complete meta data for the DEMs is
located at: http://edc.usgs.gov/products/elevation/dem.html.

e Adjacent DEM grids were merged so the entire project area could be worked with as one
continuous DEM. The DEMs were merged using the grid mosaic command, which uses
a weighted average method to calculate values of cells in the overlapping area and
minimizes abrupt transition between the grids.

e A hillshade of the merged grid was created using the hillshade command. A hillshade is
a three-dimensional depiction of topography (shaded relief) that helps clarify subbasin
boundaries.

e The subbasins were manually delineated using the hillshade, WDFW river stream line
coverage, and Pierce County basin boundary coverage as a basis for topographic breaks
and drainage patterns.

e Using ArcGIS 9.0, polygons representing each Subbasin were digitized to create an
Arcinfo GIS coverage. Coverage was developed according to Pierce County Basin Plan
GIS standards.

Lake Tapps WQMUs

The Lake Tapps Subbasin has been divided into six distinct WQMUSs by Puget Sound Energy
(PSE).

WHITE RIVER BASIN PLAN B-1
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Appendix C
Methods Used to Estimate Impervious Surfaces and Analyze Land Use and Zoning

The methods used to analyze land use, zoning and estimate percent impervious surface
insubbasins of the White River Basin are described below. Data used in the analyses were
provided by Pierce County and King County as GIS data sets, updated through January 2005.

Pierce County Published Estimates of Percent Impervious Surface

Land use affects surface water hydrology by altering the landscape from its natural condition and
changing water drainage, storage, and evaporation characteristics. The creation of impervious
surfaces such as roads, buildings, and parking areas has a particularly important impact.
Impervious surfaces block precipitation from soaking into the ground (infiltration) and reduce
the presence of vegetated areas available to take up precipitation, as occurs under natural
conditions. Therefore, the effect of various land uses on surface water hydrology is taken into
consideration by estimating the percentage of each subbasin area covered by impervious
surfaces.

Pierce County has studied and published estimated percent pervious surface for a broad number
of land uses. These estimates are found in the Guidance for Basin Planning, Appendix F (Pierce
County 2000). Generally, the county used aerial photographs of representative parcels in Pierce
County to determine the average percentage of parcel areas covered by impervious surfaces for
specific types of land use (“impervious categories”) present in the County. In the document, the
County provides two estimates; an average percent impervious surface and an effective percent
impervious surface.

Selection of Impervious Values

The imperviousness analysis in the Guidance for Basin Planning provided two possible results
for each land use type: the average value calculated from the aerial photograph review (“the
average value”) and a modified value (effective impervious) that estimated the impact of
hydraulically connected and unconnected surfaces on the average value (“the hydraulically
connected value”).

Although considering the impact of hydraulically connected and unconnected surfaces is
important, it is a highly variable factor that is difficult to extrapolate from one parcel to the next
due to differences in parcel slopes, vegetation, soils, and site design. The average values are
either very similar to or slightly more conservative than the hydraulically connected values, and
the average values provide a reasonable data set to utilize in the face of uncertainties about
hydraulic connectivity related to individual parcels. Therefore, for the purposes of estimating
impervious surfaces in the White River Basin, the average values of imperviousness were used
instead of the hydraulically connected values.

A summary of the average values of imperviousness by land use category is provided in Tables
C-1and C-2. Impervious values are rounded to the nearest one percent. Table C-2 correlates
parcel size and imperviousness for low density residential parcels. However, no reference was
provided in Appendix F of the Guidance for Basin Planning (Pierce County 2000) for use in

WHITE RIVER BASIN PLAN C-1
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selecting impervious values for resource land and open space parcels. Therefore, URS used the
general guidelines developed for the Key Peninsula-Islands Basin Plan (Pierce County 2004b) to
apply impervious values to parcels. The general guidelines are as follows:

e Except as listed below, the Open Space impervious category utilized the impervious
values listed in Tables C-1 and C-2. For the Open Space impervious categories that are
listed below, utilize the following impervious values unless aerial photograph analysis
indicates another value is more appropriate:

Communication (4700): 5%
Utilities/Refuse (4800): 7%

Well Sites (4836): 5%

Cemeteries (6242): 9%
Drainfields/Catchbasins (4830): 5%

e Except as listed below, the Resource Land impervious category utilized the impervious
values listed in Tables C-1 and C-2. For the Resource Land impervious category listed
below, utilize the following impervious values, unless aerial photograph analysis
indicates another value is more appropriate:

Fishing Activities (8400): 9%
Summary of White Rive Basin Methodology

It is important to note that the results of the impervious surface analysis are calculated estimates
made with the best information available for a broad investigation. The results will be used in
Phase Il of this study, along with other data on physical basin characteristics, as inputs for
hydrologic and hydraulic models of subbasins. These models will be used to evaluate potential
existing and future areas of concern for flooding. In addition, the impervious surface analysis
results will be a part of general information about subbasin characteristics as they relate to
surface water and riparian habitat conditions.

It is possible that certain parcels may be incorrectly identified by the County Tax Assessor codes
and thus may not be appropriately categorized for the impervious surface analysis. Extensive
efforts have been made to ensure that this situation has not occurred on a widespread basis.
However, resources are not available to analyze aerial photographs of each parcel to fully
eliminate this uncertainty for a basin-wide analysis.

The impervious categories into which parcels in the White River Basin were grouped for the
impervious surface analysis were more specific than is desirable for an overall analysis of land
use and also focused on a different purpose than a land use analysis. Traditional land use
categories are intended to group parcels according to similar functions or uses for society.
Therefore, a separate land use analysis was performed for the White River Basin using land use
categories evaluated in other Pierce County Basin Plans, such as the Key Island Peninsula Basin
Plan. The impervious categories were grouped to simplify analysis.

WHITE RIVER BASIN PLAN C-2
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The land use categories evaluated included the following (with examples of typical parcels in the
White River Basin listed below each category):

e Civic: Schools, roads, religious centers, parks, libraries, fire stations, and post offices

e Commercial: Shopping centers, restaurants, gas stations, banks, offices, marinas, and
motels

e Industrial: Furniture manufacturers, metal fabricators, and food product manufacturers

e Other: Golf courses, cemeteries, resort camps, communications, and utilities/refuse

e Residential: Single family homes, duplexes, apartment buildings, and manufactured
homes

e Resource Use: Agriculture, fishing activities, quarries, and timberland

e Vacant: Vacant commercial, industrial, and residential land

e Water: Lakes and saltwater tidelands

e Unknown: Parcels with no GIS data provided

Based on the descriptions of the Use Codes provided by Pierce and King County, Use Codes
were assigned to an impervious category. In most cases, the appropriate impervious category for
a Use Code was easily determined. However, certain Use Codes were ambiguous or otherwise
difficult to categorize. In such cases, URS analyzed aerial photographs of representative parcels
in the ambiguous Use Codes to determine the appropriate impervious categories and
corresponding impervious values. Aerial photographic analysis was performed to categorize the
following Use Codes: unknown (0000), communications (4700), utilities/refuse (4800),
drainfields (4830), well sites (4836), recreational activities (7400), and fishing activities (8400)
in Pierce County, and sheds/garages (18300) in King County. In addition, URS supplemented
Use Codes with zoning information to categorize the projected future conditions of currently
undeveloped parcels.

For developed land, it was assumed that existing impervious categories would remain the same
in the future. The future condition was assumed to describe full build-out of the basin. Full
build-out of the basin was projected by assuming that vacant parcels identified by the County
Tax Assessor will convert to the identified land uses of the parcels. For instance, parcels in
Pierce County currently identified as “Residential VVacant Land” by the Tax Assessor (Use Code
9100) will convert from vacant land to low density residential land.

Tables C-3 and C-4 summarize land use and estimated percent of impervious surface by
subbasin. The assignment of land use categories for parcels under existing and projected future
conditions in Pierce and King Counties shown reflect the method described above. A complete
list of Use Codes is not included in this appendix.

WHITE RIVER BASIN PLAN C-3
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Percent of Impervious Surface Estimated by Land Use Categories

Land Use Category

Average % Imperviousness per Category

Residential Low-Density Residential (includes single
family residential, duplex, and triplex) (see Table 2 for details)
High-Density Residential (fourplex) 44
Multi Family Residential 50
Mobile Home 23
RV Park 55
Institutional Group Home 26
College 37
Secondary School 28
Elementary School 24
Religious Center 50
Public Places 47
Quasi Public 79
Industrial 67
Commercial 83
Agricultural Land 4
Resource Land (Quarry, etc.) Will be evaluated individually
Open Space 5-9
Roadway — Local, Subdivision 46
Roadway — Major, Highway/Freeway 51

Source: Pierce County (2000)

WHITE RIVER BASIN PLAN
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Table C-2
Percent of Impervious Surface Estimated for Low Density Residential

Average Total % Imperviousness
Land Use Category Lot size (acres) per Category
Low-Density Residential (includes single family <0.25 35
residential, duplex, and triplex) 0.25-0.35 30
0.35-0.50 25
0.50-0.75 18
0.75-1.00 16
1.00-2.00 12
2.00-5.00 8
5.00-10.00 5
10.00-20.00 3
>20.00 2
Source: Pierce County (2000)

WHITE RIVER BASIN PLAN
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Summary of Current land Use

Table C-3

Summary of Current Land Use and Estimated Percent of Average Impervious Surface by Subbasin

Summary of Average Impervious Surface

West Fork, Percent of West Fork,
Mud Greenwater | Claerwater Upper Huckelberry, Land Use in Mud Middle White| Greenwater | Clearwater | Upper White | Huckelberry,

Lake Tapps | Lower White River | Mountain | Middle White River River White Frying Pan* Total (acres) Basin Lake Tapps | Lower White River [ Mountain River River River River Frying Pan*
Agricultural Land 1,542 9,615 1,742 0 0 0 0 0 12,899 4.1% Agricultural Land (acres) 12.1% 26.0% 3.5% 0.0% 0.0% 0.0% 0.0% 0.0%
College 253 0 0 0 0 0 0 0 253 0.1% College (acres) 2.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Commercial 142 894 150 142 0 0 0 0 1,328 0.4% Commercial (acres) 1.1% 2.4% 0.3% 0.4% 0.0% 0.0% 0.0% 0.0%
Elementary Schools 51 24 0 0 0 0 0 0 75 0.0% Elemen-tary Schools (acres) 0.4% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Group Home 5 7 0 0 0 0 0 0 12 0.0% Group Home (acres) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
High Density Residential 8 15 0 0 0 0 0 0 23 0.0% High Density Resi-dential (acres) 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Industrial 2 135 0 0 0 0 0 0 137 0.0% Industrial (acres) 0.0% 0.4% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Low Density Residential 3,588 4,437 2,096 28 7 0 4316 0 14,470 4.6% Low Density Resi-dential (acres) 28.2% 12.0% 4.2% 0.1% 0.0% 0.0% 28.9% 0.0%
Mobile Home 549 633 9 0 0 0 8 0 1,200 0.4% Mobile Home (acres) 4.3% 1.7% 0.0% 0.0% 0.0% 0.0% 0.1% 0.0%
Multifamily Residential 13 1,465 0 0 0 0 0 0 1,478 0.5% Multi-family Resi-dential (acres) 0.1% 4.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Open Space 4,261 4,473 2,176 62 5,403 0 103 0 16,478 5.2% Open Space (acres) 33.5% 12.1% 4.4% 0.2% 16.7% 0.0% 0.7% 0.0%
QuasiPublic 36 73 0 0 0 0 0 0 109 0.0% Quasi-Public (acres) 0.3% 0.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Religious Center 25 25 0 0 0 0 0 0 49 0.0% Religious Center (acres) 0.2% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Resource Land 328 429 37,879 31,741 23,025 8,720 10,494 125,129 237,745 74.9% Resource Land (acres) 2.6% 1.2% 76.4% 85.6% 71.2% 100.0% 70.3% 100.0%
Roads 79 471 0 0 0 0 0 0 551 0.2% Roads (acres) 0.6% 1.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Roadways Major 5 0 0 0 0 0 0 0 5 0.0% Roadways Major (acres) 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Secondary Schools 81 74 0 0 0 0 0 0 155 0.0% Secondary Schools (acres) 0.6% 0.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Surface Water 1,743 48 0 1 0 0 0 0 1,791 0.6% Surface Water (acres) 13.7% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Unknown Land Use 11 14,173 5,558 5,087 3,916 0 0 0 28,745 9.1% Unknown Land Use (acres) 0.1% 38.3% 11.2% 13.7% 12.1% 0.0% 0.0% 0.0%
Total subbasin area 12,722 36,990 49,610 37,061 32,351 8,720 14,921 125,129 317,504 100.0% Total sub-basin area (acres) 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Summary of Current land Use Using Aggreated Catagories Summary of Average Impervious Surface by Aggreated Catagories
West Fork, Percent of West Fork,
Mud Greenwater | Clearwater Upper Huckelberry, Land Use in Mud Greenwater | Clearwater Huckelberry,

Lake Tapps | Lower White River | Mountain | Middle White River River White Frying Pan* Total Basin Lake Tapps | Lower White River | Mountain | Middle White River River Upper White | Frying Pan*
Agricultural Land (acres) 1,542 9,615 1,742 0 0 0 0 0 12899.4 4.1% Agricultural Land (acres) 12.1% 26.0% 3.5% 0.0% 0.0% 0.0% 0.0%
Civic 530 667 0 0 0 0 0 0 1,197 0.4% Civic 4.2% 1.8% 0.0% 0.0% 0.0% 0.0% 0.0%
Commercial (acres) 142 894 150 142 0 0 0 0 1,328 0.4% Commercial (acres) 1.1% 2.4% 0.3% 0.4% 0.0% 0.0% 0.0%
Residential 4,163 6,557 2,105 28 7 0 4,324 0 17,184 5.4% Residential 32.7% 17.7% 4.2% 0.1% 0.0% 0.0% 29.0%
Industrial (acres) 2 135 0 0 0 0 0 0 137 0.0% Industrial (acres) 0.0% 0.4% 0.0% 0.0% 0.0% 0.0% 0.0%
Open Space (acres) 4,261 4,473 2,176 62 5,403 0 103 0 16,478 5.2% Open Space (acres) 33.5% 12.1% 4.4% 0.2% 16.7% 0.0% 0.7%
Resource Land (acres) 328 429 37,879 31,741 23,025 8,720 10,494 125,129 237,745 74.9% Resource Land (acres) 2.6% 1.2% 76.4% 85.6% 71.2% 100.0% 70.3% 100.0%
Surface Water (acres) 1,743 48 0 1 0 0 0 0 1,791 0.6% Surface Water (acres) 13.7% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0%
Unknown Land Use (acres) 11 14,173 5,558 5,087 3,916 0 0 0 28,745 9.1% Unknown Land Use (acres) 0.1% 38.3% 11.2% 13.7% 12.1% 0.0% 0.0%
Total sub-basin area (acres) 12,722 36,990 49,610 37,061 32,351 8,720 14,921 125,129 317,504 100.0% Total sub-basin area (acres) 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Notes:
Basin areas are approximate because they are based on the nearest tax parcel boundary to the basin boundary. Tax parcels that spanned the basin boundary were included in one of the 2 basins (not both). For this reason these basir
areas differ from those calculated by the basin boundary.
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Table C-4

Summary of Future Land Use and Estimated Percent of Average Impervious Surface By Subbasin

Summary of Current land Use

Summary of Average Impervious Surface

West Fork, Percent of West Fork,
Lower White| Mud Greenwater | Claerwater Huckelberry, Land Use in Lower White|  Mud Middle | Greenwater | Claerwater Huckelberry,
Lake Tapps River Mountain | Middle White River River | Upper White | Frying Pan* Total Basin Lake Tapps River Mountain | White River River Upper White| Frying Pan*
Agricultural Land (acres) 1,542 9,615 1,742 0 0 0 0 12,899 4.1% Agricultural Land (acres) 12.1% 26.0% 35% | 0.0% 0.0% 0.0% 0.0%
College (acres) 253 0 0 0 0 0 0 253 0.1% College (acres) 2.0% 0.0% 0.0% | 0.0% 0.0% 0.0% 0.0%
Commercial (acres) 521 1,534 150 145 0 0 0 2,350 0.7% Commercial (acres) 4.1% 4.1% 03% | 0.4% 0.0% 0.0% 0.0%
Elemen-tary Schools (acres) 51 24 0 0 0 0 0 75 0.0% Elementary Schools (acres) 0.4% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0%
Group Home (acres) 5 7 0 0 0 0 0 12 0.0% Group Home (acres) 0.0% 0.0% 00% | 0.0% 0.0% 0.0% 0.0%
High Density Residential (acres) 8 15 0 0 0 0 0 23 0.0% High Density Residential (acres) 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Industrial (acres) 2 811 0 0 0 0 813 0.3% Industrial (acres) 0.0% 2.2% 00% | 0.0% 0.0% 0.0% 0.0%
Low Density Resi-dential (acres) 5,463 6,524 4,142 85 15 0 4,405 20,633 6.5% Low Density Residential (acres) 42.9% 17.6% 83% | 0.2% 0.0% 0.0% 29.5%
Mobile Home (acres) 549 633 9 0 0 0 8 1,200 0.4% Mobile Home (acres) 4.3% 1.7% 00% | 0.0% 0.0% 0.0% 0.1%
Multi-family Resi-dential (acres) 13 1,465 0 0 0 0 0 1,478 0.5% Multi-family Residential (acres) 0.1% 4.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Open Space (acres) 2,007 1,069 129 2 5,395 0 14 8,616 2.7% Open Space (acres) 15.8% 2.9% 03% | 0.0% 16.7% 0.0% 0.1%
Quasi-Public (acres) 36 73 0 0 0 0 0 109 0.0% Quasi-Public (acres) 0.3% 0.2% 00% | 0.0% 0.0% 0.0% 0.0%
Religious Center (acres) 25 25 0 0 0 0 0 49 0.0% Religious Center (acres) 0.2% 0.1% 00% | 0.0% 0.0% 0.0% 0.0%
Resource Land (acres) 328 429 37,879 31,741 23,025 8,720 10,494 125,129 237,745 74.9% Resource Land (acres) 2.6% 1.2% 76.4% | 85.6% | 71.2% 100.0% 70.3% 100.0%
Roads (acres) 79 471 0 0 0 0 0 551 0.2% Roads (acres) 0.6% 1.3% 00% | 0.0% 0.0% 0.0% 0.0%
Roadways Major (acres) 5 0 0 0 0 0 0 5 0.0% Roadways Major (acres) 0.0% 0.0% 00% | 0.0% 0.0% 0.0% 0.0%
Secondary Schools (acres) 81 74 0 0 0 0 0 155 0.0% Secondary Schools (acres) 0.6% 0.2% 00% | 0.0% 0.0% 0.0% 0.0%
Surface Water (acres) 1,743 48 0 1 0 0 0 1,791 0.6% Surface Water (acres) 13.7% 0.1% 0.0% | 0.0% 0.0% 0.0% 0.0%
Unknown Land Use (acres) 11 14,173 5,558 5,087 3,916 0 0 28,745 9.1% Unknown Land Use (acres) 0.1% 38.3% 11.2% | 13.7% 12.1% 0.0% 0.0%
Total sub-basin area (acres) 12,722 36,990 49,610 37,061 32,351 8,720 14,921 125,129 317,504 100.0% Total sub-basin area (acres) 100.0% 100.0% | 100.0% |100.0%| 100.0% 100.0% 100.0% 100.0%
Summary of Current land Use Using Aggreated Catagories Summary of Average Impervious Surface by Aggreated Catagories
West Fork, Percent of West Fork,
Lower White| Mud Greenwater | Claerwater Huckelberry, Land Use in Lower White|  Mud Middle | Greenwater | Clearwater Huckelberry,
Lake Tapps River Mountain | Middle White River River | Upper White | Frying Pan* Total Basin Lake Tapps River Mountain | White River River Upper White| Frying Pan*
Agricultural Land (acres) 1,542 9,615 1,742 0 0 0 0 12,899 4.1% Agri-cultural Land (acres) 12.1% 26.0% 3.5% 0.0% 0.0% 0.0% 0.0%
Civic 530 667 0 0 0 0 0 0 1,197 0.4% Civic 4.2% 1.8% 0.0% 0.0% 0.0% 0.0% 0.0%
Commercial (acres) 521 1534 150 145 0 0 0 2,350 0.7% Commercial (acres) 4.1% 4.1% 0.3% 0.4% 0.0% 0.0% 0.0%
Residential 6,038 8,644 4,151 85 15 0 4,413 0 23,346 7.4% Residential 47.5% 23.4% 8.4% 0.2% 0.0% 0.0% 29.6%
Industrial (acres) 2 811 0 0 0 0 0 813 0.3% Industrial (acres) 0.0% 2.2% 0.0% 0.0% 0.0% 0.0% 0.0%
Open Space (acres) 2,007 1,069 129 2 5,395 0 14 8,616 2.7% Open Space (acres) 15.8% 2.9% 0.3% 0.0% 16.7% 0.0% 0.1%
Resource Land (acres) 328 429 37,879 31,741 23,025 8,720 10,494 125,129 237,745 74.9% Resource Land (acres) 2.6% 1.2% 76.4% | 85.6% 71.2% 100.0% 70.3% 100.0%
Surface Water (acres) 1,743 48 0 1 0 0 0 1,791 0.6% Surface Water (acres) 13.7% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0%
Unknown Land Use (acres) 11 14,173 5,558 5,087 3,916 0 0 28,745 9.1% Unknown Land Use (acres) 0.1% 38.3% 11.2% 13.7% 12.1% 0.0% 0.0%
Total sub-basin area (acres) 12,722 36,990 49,610 37,061 32,351 8,720 14,921 125,129 317,504 100.0% Total sub-basin area (acres) 100.0% 100.0% 100.0% |100.0%| 100.0% 100.0% 100.0% 100.0%
Notes:
Basin areas are approximate because they are based on the nearest tax parcel boundary to the basin boundary. Tax parcels that spanned the basin boundary were included in one of the 2 basins (not both). For this reason these basin areas differ from
those calculated by the basin boundary.

P:\132797 White River Basin Plan\Phase 1 Report\Phase 1 Figures Tables Appendices\Appendix Tables C-3 and C-4.xIs

9/25/2007




Appendix D

Lake Tapps Water Quality Monitoring Data






Appendix D - Surface Water Quality Data, Lake Tapps, Washington

SOURCE: ECOLOGY | ECOLOGY URS MITFD URS ECOLOGY URS MITFD URS ECOLOGY URS ECOLOGY URS
STATION NO./ 7/7/04 8/11/04 8/25/04 8/31/04 9/2/04 9/15/04 9/16/04 9/21/04 10/1/04 10/6/04 10/14/04 11/8/04 11/11/04
FLOW (cfs) (Ecology,
2006) 245 197 199 111 0 0

Temperature (°C)

criterion 20 20 20 20 20 20 20 20 20 20 20 20 20
URSI(E7, inlet) 19.74 14.2 11.76 15.2 8.9
URS2 20.35 19.86 159 15.9 9.3
E6 21.9 24.7 18.4 17.3
URS3(El) 214 24.7 21.76 20.83 18.1 18.11 16.8 16.2 10.7
URS4 21.89 18.25 16.1 10.8
E4 21.7 24.8 18.6 17.4
URSS 22.38 21.8 18.93 16.9 10.7
URS6(EY, outlet) 22.22 21.27 18.66 16.1 10.7
URS7 21.31 17.79 16.3 9.3
URSS(ES) 21.5 24.8 21.96 21.27 18.6 18.63 17 16.4 10.5
URS9 21.96 21.66 18.65 159 10.7
Average 21.63 24.75 21.53 20.28 18.43 17.41 17.13 16.11 10.18
upper 95% limit 21.85 24.81 22.48 22.80 18.66 19.71 17.40 16.57 10.95
lower 95% limit 21.40 24.69 20.58 17.75 18.19 15.11 16.85 15.65 9.41

Dissolved Oxygen (mg/L)

criterion 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
URSI1(E7, inlet) 8.3 9.8 10.73 10.6 12.1
URS2 8.38 8.5 9.41 10.6 12.1
E6 8.4 8.5 9.66 9.26
URS3(E1) 8.78 8.53 8.22 7.6 9.27 9.21 9.5 10 10.6
URS4 8.89 9.69 9.5 10.1 10.3
E4 8.5 8.3 8.55 9.21
URSS 7.83 7.8 8.63 10.2 10.6
URS6(E9, outlet) 8.07 8.3 8.76 10.5 10.6
URS7 8.1 9.01 10.6 11
URSS(ES) 8.6 8.41 8.11 8 8.38 8.79 9.44 10.5 10.9
URS9 8.77 8.77 8.77 8.77 8.77 8.77 8.77 10.5 10.5
Average 8.61 8.50 8.32 8.36 8.93 9.22 9.28 10.40 10.97
upper 95% limit 8.78 8.68 8.68 9.05 9.46 9.89 9.56 10.63 11.64
lower 95% limit 8.44 8.33 7.97 7.67 8.40 8.56 9.00 10.17 10.29

b sv)
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Appendix D - Surface Water Quality Data, Lake Tapps, Washington

SOURCE: URS ECOLOGY | ECOLOGY | ECOLOGY | ECOLOGY URS ECOLOGY URS ECOLOGY URS ECOLOGY URS
STATION NO./ 11/23/04 12/6/04 1/19/05 2/8/05 3/8/05 3/31/05 4/5/05 5/3/05 5/10/05 5/26/05 6/7/05 6/9/05
FLOW (cfs) (Ecolo
(2 o 0) 6() &Y 0 0 0 0 0 606 208 286
Temperature (°C)
criterion 20 20 20 20 20 20 20 20 20 20 20 20
URSI1(E7, inlet) 14.3 15.6 10.9
URS2 14.8 16.8 16.1
E6 16.1 17.3
URS3(El) 5.6 12.1 8.2 15.2 15.5 16.9 17 17
URS4 8.6 15.2 16.2 16.6
E4 5.8 12.9 16.1 17.2
URSS 16.3 17.5 17.3
URSG6(E9, outlet) 8.9 15.2 16.4 17.2
URS7 15.8 18.1 17.3
URSS(ES) 12.8 8.9 15.5 15.8 17 17.2 17
URS9 15.2 16.5 17.4
Average 5.70 12.60 8.65 15.28 15.88 16.78 17.18 16.31
upper 95% limit 5.84 13.04 8.98 15.85 16.16 17.51 17.30 18.38
lower 95% limit 5.56 12.16 8.32 14.71 15.59 16.05 17.05 14.24
Dissolved Oxygen (mg/L)
criterion 6.5 6.5 6.5 6.5 6.5
URSI1(E7, inlet) 10.4 10.6 11.5
URS2 10.5 10.6 10.1
E6 10.34 9.71
URS3(El) 10.2 9.9 10.5 9.8
URS4 12.4 12.43 12.6 10.7 10.5 9.45 10.2
E4 12.7 11.68 10.76 9.32
URSS 9.1 10 9.4
URS6(ED9, outlet) 104 13.1 10 9.5
URS7 9.6 10 9.2
URSB(ES) 12.31 10.7 9.7 10.94 10 9.45 9.8
URS9 9.8 10.2 9.6
Average 12.55 12.14 10.98 10.31 10.68 10.27 9.48 9.90
upper 95% limit 12.76 12.54 12.08 11.47 10.99 10.55 9.65 10.58
lower 95% limit 12.34 11.74 9.87 9.15 10.37 9.99 9.32 9.22

b sv)
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Appendix D - Surface Water Quality Data, Lake Tapps, Washington

SOURCE: URS URS URS MIFTD URS MIFTD | MIFTD MIFTD
STATION NO./ 6/23/05 7/14/05 7/28/05 7/28/05 8/11/05 8/17/05 8/31/05 9/28/05
FLOW (cfs) (Ecology,
2006)

Temperature (°C)

criterion 20 20 20 20 20 20 20 20
URSI(E7, inlet) 19 19.9 232 22.8
URS2 19.2 21.1 23.9 23.2
E6
URS3(El) 19.5 20.9 24 23.1
URS4 19.2 20.6 233 229
E4
URSS 19.7 21 239 235
URS6(EY, outlet) 19.6 21 234 229
URS7 20.1 21.4 24.6 232
URSS(ES) 19.9 20.8 23.7 23.2
URS9 20 20.9 23.1 23
Average 19.58 20.84 23.68 23.09
upper 95% limit 19.96 21.26 24.16 23.30
lower 95% limit 19.19 20.43 23.20 22.87

Dissolved Oxygen (mg/L)

criterion 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5

URSI(E7, inlet) 9.3 8 8.2 7.6
URS2 9 8.9 7.7 7.9

E6
URS3(El) 8.8 8.6 7.8 7.8
URS4 9 8.8 8.1 8.2

E4
URSS5 9 8.4 7.6 7.7
URS6(EY, outlet) 9.7 83 7.5 7.9
URS7 8.1 83 7.8 7.4
URSB(ES) 9.4 8.4 7.9 7.7
URS9 9.1 8.6 8.5 7.9
Average 9.04 8.48 7.90 7.79
upper 95% limit 9.49 8.76 8.22 8.01
lower 95% limit 8.60 8.20 7.58 7.56

fpH SU)
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Appendix D - Surface Water Quality Data, Lake Tapps, Washington

SOURCE: ECOLOGY | ECOLOGY URS MITFD URS ECOLOGY URS MITFD URS ECOLOGY URS ECOLOGY URS
STATION NO./ 7/7/04 8/11/04 8/25/04 8/31/04 9/2/04 9/15/04 9/16/04 9/21/04 10/1/04 10/6/04 10/14/04 11/8/04 11/11/04
FLOW (cfs) (Ecolo
(2 00) 6() &Y 245 197 199 111 0 0
criterion 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
criterion 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5
URSI1(E7, inlet) 6.17 6.7 7.75 7.21 6.8
URS2 6.22 6.8 7.83 7.09 7
E6 7.33 791 7.73 7.61
URS3(El) 7.46 8.16 6.39 7.11 7.7 8.25 7.48 7.18 6.45
URS4 8.39 6.74 6.1
E4 8.14 7.57 7.4
URSS 6.14 6.74 7.68 7.18
URS6(E9, outlet) 6.18 6.74 7.68 7.15
URS7 6.78 7.77 7.27 6.9
URSS(ES) 7.95 6.22 6.83 7.38 7.74 7.44 7.21 7.1
URS9 6.11 6.76 7.67 7.1 7
Average 7.39 8.03 6.20 6.79 7.57 7.81 7.48 7.10 6.67
upper 95% limit 7.48 8.15 6.29 6.92 7.73 8.07 7.57 7.25 7.00
lower 95% limit 7.30 7.90 6.11 6.66 7.41 7.54 7.38 6.94 6.34
Total Phosphorous (mg/L)
criterion 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Diversion 0.155 0.578 0.156 0.0677 0.024 0.0435 0.011
URSI1(E7, inlet) 0.0411 0.0193 0.109 0.053 0.093 0.031 0.043 0.014 0.041 0.0055 0.019 0.0092 0.017
URS2 0.124 0.037 0.068 0.018 0.016 0.008
E6 0.0077 0.0109 0.0095 0.0047
URS3(E1) 0.0038 0.0041 0.008 0.01 0.008 0.0086 0.01 0.008 0.01 0.0034 0.01 0.011
URS4 0.006 0.006 0.01 0.01 0.012 0.011
E4 0.0039 0.0033 0.0057 0.0031
URSS 0.012 0.008 0.005 0.008 0.008 0.007 0.009 0.008
URSG6(E9, outlet) 0.026 0.009 0.059 0.007 0.013 0.009 0.016 0.008 0.022 0.008 0.007
URS7 0.018 0.011 0.071 0.014 0.009 0.021
URSS(ES5) 0.0039 0.0042 0.018 0.007 0.0049 0.015 0.01 0.0044 0.008 0.01
URS9 0.0091 0.0258 0.006 0.006 0.0127 0.007 0.008 0.0224 0.011 0.0062 0.007
Average 0.014 0.011 0.034 0.033 0.020 0.012 0.027 0.012 0.014 0.009 0.011 0.008 0.011
upper 95% limit 0.028 0.021 0.081 0.060 0.049 0.021 0.053 0.016 0.025 0.018 0.015 0.010 0.016
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Appendix D - Surface Water Quality Data, Lake Tapps, Washington

SOURCE: URS ECOLOGY | ECOLOGY | ECOLOGY | ECOLOGY URS ECOLOGY URS ECOLOGY URS ECOLOGY URS
STATION NO./ 11/23/04 12/6/04 1/19/05 2/8/05 3/8/05 3/31/05 4/5/05 5/3/05 5/10/05 5/26/05 6/7/05 6/9/05
FLOW (cfs) (Ecolo
(2 o 0) 6() &Y 0 0 0 0 0 606 208 286
criterion 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
criterion 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5
URSI1(E7, inlet) 8 7.5 7.4
URS2 7.6 7.8 7.6
E6 7.7 8.4
URS3(El) 7.6 8.8 7.2 7.6 8 7.9 8.7 7.9
URS4 7.5 7.6 7.7 7.8
E4 7.5 8.6 8.1 8.5
URSS 8.9 7.9 8 7.8 8.4 7.6
URS6(ED9, outlet) 7.7 7.6 7.7 7.7
URS7 8.1 7.6 7.4
URSS(ES) 7.6 7.6 7.8 7.7
URS9 7.5 7.7 7.7
Average 7.55 8.75 7.46 7.68 7.92 7.71 8.48 7.62
upper 95% limit 7.62 8.90 7.67 7.90 8.09 7.83 8.63 7.78
lower 95% limit 7.48 8.60 7.24 7.46 7.75 7.59 8.34 7.45
Total Phosphorous (mg/L)
criterion 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Diversion 0.0116 0.734 0.0343 0.0084 0.0133 0.1 0.0119
URSI1(E7, inlet) 0.02 0.022 0.258 0.0333 0.0616 0.0116 0.014 0.0095 0.013 0.0131 0.011
URS2 0.02 0.013 0.015 0.014
E6 0.004 0.0054
URS3(El) 0.009 0.0103 0.0124 0.015 0.01 0.0037 0.008 0.0029 0.008
URS4 0.013 0.013 0.017 0.009 0.015
E4 0.0028 0.0039 0.0058 0.0028
URSS 0.014 0.009 0.029 0.009
URS6(ED9, outlet) 0.008 0.011 0.0091 0.029 0.01 0.013
URS7 0.013 0.035 0.013 0.017
URSS(ES) 0.009 0.007 0.044 0.008 0.0036 0.01 0.0037 0.014
URS9 0.009 0.0047 0.006 0.0078 0.0088 0.091 0.011 0.0058 0.008 0.0068 0.014
Average 0.013 0.013 0.069 0.021 0.019 0.021 0.037 0.016 0.005 0.013 0.006 0.013
upper 95% limit 0.017 0.026 0.195 0.039 0.043 0.036 0.084 0.026 0.008 0.019 0.010 0.016
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Appendix D - Surface Water Quality Data, Lake Tapps, Washington

SOURCE: URS URS URS MIFTD URS MIFTD | MIFTD MIFTD
STATION NO./ 6/23/05 7/14/05 7/28/05 7/28/05 8/11/05 8/17/05 8/31/05 9/28/05
FLOW (cfs) (Ecology,
2006)
criterion 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
criterion 8.5 8.5 8.5 8.5 8.5 8.5 8.5 8.5
URSI1(E7, inlet) 7.4 7.5 7.4 7.4
URS2 7.4 7.6 7.4 7.3
E6
URS3(El) 7.5 7.8 7.5 7.5
URS4 7.7 7.8 7.5 7.5
E4
URSS 7.6 7.7 7.4 7.5
URS6(ED9, outlet) 7.5 7.7 7.3 7.4
URS7 7.3 7.5 7.4 7.3
URSS(ES) 7.5 7.7 7.4 7.4
URS9 7.6 7.9 7.6 7.5
Average 7.48 7.67 7.43 7.41
upper 95% limit 7.61 7.81 7.51 7.50
lower 95% limit 7.36 7.53 7.34 7.33

Total Phosphorous (mg/L)

criterion 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Diversion 0.249 0.339 0.082 0.031
URSI(E7, inlet) 0.025 0.04 0.053 0.036 0.042 0.024 0.010 0.010
URS2 0.03 0.035 0.039 0.001
E6
URS3(E1) 0.011 0.008 0.007 0.006 0.007 0.006 0.004 0.005
URS4 0.014 0.007 0.016 0.011
E4
URSS 0.01 0.014 0.019 0.01
URS6(EY, outlet) 0.009 0.004 0.008 0.008
URS7 0.018 0.02 0.014 0.012
URSBS(ES) 0.014 0.011 0.01 0.014
URS9 0.015 0.011 0.012 0.007
Average 0.016 0.017 0.020 0.021 0.012 0.015 0.007 0.008
upper 95% limit 0.023 0.029 0.036 0.042 0.024 0.028 0.011 0.011
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Appendix D - Surface Water Quality Data, Lake Tapps, Washington

SOURCE: ECOLOGY | ECOLOGY URS MITFD URS ECOLOGY URS MITFD URS ECOLOGY URS ECOLOGY URS
STATION NO./ 7/7/04 8/11/04 8/25/04 8/31/04 9/2/04 9/15/04 9/16/04 9/21/04 10/1/04 10/6/04 10/14/04 11/8/04 11/11/04
FLOW (cfs) (Ecolo
(2 00) 6() gy, 245 197 199 11 0 0
lower 95% limit -0.001 0.002 -0.012 0.005 -0.009 0.003 0.000 0.007 0.003 0.001 0.008 0.006 0.006
[Ammonia (mg/L)
criterion 0.058 0.058 0.058 0.058 0.058 0.058 0.058 0.058 0.058 0.058 0.058 0.058 0.058
Diversion 0.01 0.01 0.01 0.01 0.01
URSI(E7, inlet) <0.04 0.07 <0.04 <0.04 0.16 0.01 <0.04
URS2 0.12 <0.04 <0.04 0.16 <0.04
E6 0.01 0.01 0.01 0.01
URS3(E1) 0.01 0.01 <0.04 0.04 0.01 <0.04 <0.04 0.01 0.15 <0.04
URS4 <0.04 <0.04 <0.04 <0.04 0.11 <0.04
E4 0.01 0.01 0.01 0.01
URS5 0.04 <0.04 <0.04 0.14 <0.04
URS6(E9, outlet) 0.01 0.01 <0.04 0.01 <0.04 <0.04 0.01 0.16 0.01 <0.04
URS7 <0.04 0.05 <0.04 <0.04 0.12 <0.04
URSS(ES) 0.01 0.01 0.05 <0.04 0.01 <0.04 <0.04 0.01 0.15 <0.04
URS9 0.05 <0.04 <0.04 0.14 <0.04
Average 0.01 0.01 0.04 0.05 0.01 0.04 0.04 0.01 0.14 0.01 0.04
upper 95% limit 0.01 0.01 0.05 0.08 0.01 0.04 0.04 0.01 0.16 0.01 0.04
lower 95% limit 0.01 0.01 0.04 0.03 0.01 0.04 0.04 0.01 0.13 0.01 0.04
Total Kjeldahl Nitrogen (TKN) (mg/L)
criterion
URSI1(E7, inlet) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
URS2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
E6
URS3(E1) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
URS4 <0.5 0.5 <0.5 1 <0.5 <0.5
E4
URSS 2.8 <0.5 <0.5 0.5 <0.5 <0.5
URSG6(E9, outlet) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
URS7 <0.5 <0.5 0.5 0.8 <0.5 <0.5
URSS(ES) <0.5 <0.5 <0.5 <0.5 <0.5 0.7
URS9 0.8 <0.5 <0.5 0.6 <0.5 <0.5
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Appendix D - Surface Water Quality Data, Lake Tapps, Washington

SOURCE: URS ECOLOGY | ECOLOGY | ECOLOGY | ECOLOGY URS ECOLOGY URS ECOLOGY URS ECOLOGY URS
STATION NO./ 11/23/04 12/6/04 1/19/05 2/8/05 3/8/05 3/31/05 4/5/05 5/3/05 5/10/05 5/26/05 6/7/05 6/9/05
FLOW (cfs) (Ecolo
(2 o 0) 6() &Y 0 0 0 0 0 606 208 286
lower 95% limit 0.008 0.001 -0.057 0.003 -0.005 0.005 -0.009 0.007 0.003 0.006 0.002 0.010
[Ammonia (mg/L)
criterion 0.058 0.058 0.058 0.058 0.058 0.058 0.058 0.058 0.058 0.058 0.058 0.058
Diversion 0.01 0.01 0.01 0.01 0.017 0.01 0.01
URSI(E7, inlet) <0.04 0.027 0.292 0.038 0.209 0.017 0.00 0.01 0.04 0.01 <0.04
URS2 <0.04 0.04 0.11 <0.04
E6 0.01 0.01
URS3(E1) <0.04 0.024 0.011 0.18 0.14 0.015 0.1 0.01 <0.04
URS4 <0.04 0.11 0.08 0.12 <0.04
E4 0.01 0.01 0.014 0.01
URS5 <0.04 0.06 0.11 <0.04
URS6(E9, outlet) <0.04 0.01 0.01 0.01 0.01 0.28 0.023 0.00 0.02 <0.04 0.01 <0.04
URS7 <0.04 0.08 <0.04 <0.04
URSS(ES) <0.04 0.22 0.16 <0.04 0.07
URS9 <0.04 0.07 <0.04 <0.04
Average 0.04 0.02 0.08 0.02 0.06 0.20 0.02 0.07 0.01 0.07 0.01 0.04
upper 95% limit 0.04 0.03 0.22 0.04 0.16 0.27 0.02 0.12 0.02 0.11 0.01 0.05
lower 95% limit 0.04 0.01 -0.05 0.00 -0.04 0.13 0.02 0.02 0.01 0.03 0.01 0.03
Total Kjeldahl Nitrogen (T
criterion
URSI1(E7, inlet) 0.8 0.6 <0.5 0.75
URS2 <0.5 0.8 <0.5 0.53
E6
URS3(EI) <0.5 <0.5 0.8 <0.5 0.54
URS4 <0.5 <0.5 1.3 0.5 0.78
E4
URSS <0.5 1 <0.5 0.87
URS6(E9, outlet) <0.5 <0.5 0.7 <0.5 0.56
URS7 0.6 0.8 <0.5 0.55
URSS(ES) 0.25 <0.5 0.5 0.7 0.74
URS9 0.7 0.6 <0.5 0.64
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Appendix D - Surface Water Quality Data, Lake Tapps, Washington

SOURCE: URS URS URS MIFTD URS MIFTD | MIFTD MIFTD
STATION NO./ 6/23/05 7/14/05 7/28/05 7/28/05 8/11/05 8/17/05 8/31/05 9/28/05
FLOW (cfs) (Ecology,
2006)
lower 95% limit 0.009 0.004 0.004 0.000 0.001 0.002 0.003 0.004

[Ammonia (mg/L)

criterion 0.058 0.058 0.058 0.058 0.058 0.058 0.058 0.058
Diversion
URSI1(E7, inlet) <0.04 <0.04 <0.04 <0.04
URS2 <0.04 <0.04 <0.04 <0.04
E6
URS3(E1) <0.04 <0.04 <0.04 <0.04
URS4 <0.04 <0.04 <0.04 <0.04
E4
URSS <0.04 0.05 <0.04 <0.04
URS6(E9, outlet) <0.04 <0.04 <0.04 <0.04
URS7 <0.04 <0.04 <0.04 <0.04
URSS(ES) 0.13 0.08 0.09 0.23
URS9 <0.04 <0.04 <0.04 <0.04
Average 0.05 0.05 0.05 0.06
upper 95% limit 0.08 0.06 0.06 0.12
lower 95% limit 0.02 0.03 0.03 0.00

Total Kjeldahl Nitrogen (T

criterion

URS1(E7, inlet) 0.67 0.74 0.64 0.25
URS2 0.86 0.59 <0.5 0.53

E6
URS3(E1) 0.68 0.69 <0.5 <0.5
URS4 0.59 0.65 0.67 <0.5

E4
URS5 0.62 0.67 0.59 0.69
URSG6(E, outlet) 2.9 0.64 <0.5 <0.5
URS7? 0.56 0.7 0.65 0.59
URSS(E5) 0.73 0.82 0.63 0.9
URS9 0.98 0.82 0.7 <0.5
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Appendix D - Surface Water Quality Data, Lake Tapps, Washington

SOURCE: ECOLOGY | ECOLOGY URS MITFD URS ECOLOGY URS MITFD URS ECOLOGY URS ECOLOGY URS
STATION NO./ 7/7/04 8/11/04 8/25/04 8/31/04 9/2/04 9/15/04 9/16/04 9/21/04 10/1/04 10/6/04 10/14/04 11/8/04 11/11/04
FLOW (cfs) (Ecolo
(2 00) 6() &Y 245 197 199 111 0 0
Average 0.8 0.5 0.5 0.6 0.5 0.5
upper 95% limit 1.5 0.5 0.5 0.8 0.5 0.6
lower 95% limit 0.0 0.5 0.5 0.4 0.5 0.5
Fecal Coliform (collonies/100 ml)
criterion 100 100 100 100 100 100 100 100 100 100 100 100
URSI(E7, inlet) 340 12 40 10 9 3
URS2 315 130 40 0 1 0
E6
URS3(El) <2 5 10 4 10
URS4 25 <2 <2 <2 <2 1
E4
URSS5 10 <2 0 10 3 <2
URS6(ED9, outlet) 55 6 10 <2 3 <2
URS7 10 <2 5 0 <2
URSB(ES) <2 4 <2 <2 3 <2
URS9 15 14 20 <2 <2 <2
Average 86 24 13 3 3
upper 95% limit 224 71 30 -
lower 95% limit -52 -23 -3 -
Chlorophyll-a (ng/L)
criterion 32 32 32 32 32 32 32 32 32 32 32 32 32
URSI(E7, inlet) 1.1 0.5 0.5 2.7 45
URS2 2.7 2.7 1.6 0.5 2.4 1.6
E6 3.29 3.29 241 1.94
URS3(E1) 2.07 1.69 2.7 2.4 2.1 1.89 0.9 1.4 1.1 2.08 0.5 2.9
URS4 1.9 1.3 0.7 1.4 2.7 2.1
E4 2.56 1.02 1.51 2.04
URS5 6 1.9 1.3 1.2 1.4 1.2 1.6 32
URS6(EY, outlet) 1.9 1.9 1.1 1.1 1.6 1.9
URS7 5.6 2.9 9.6 1.3 1.9 7.5
URSBS(ES) 2.82 1.82 2.7 1.6 1.08 1.3 1.1 1.95 2.4 2.7
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Appendix D - Surface Water Quality Data, Lake Tapps, Washington

SOURCE: URS ECOLOGY | ECOLOGY | ECOLOGY | ECOLOGY URS ECOLOGY URS ECOLOGY URS ECOLOGY URS
STATION NO./ 11/23/04 12/6/04 1/19/05 2/8/05 3/8/05 3/31/05 4/5/05 5/3/05 5/10/05 5/26/05 6/7/05 6/9/05
FLOW (cfs) (Ecolo
(2 o 0) 6() &Y 0 0 0 0 0 606 208 286
Average 0.5 0.5 0.8 0.5 0.7
upper 95% limit 0.7 0.5 1.0 0.6 0.8
lower 95% limit 0.4 0.5 0.5 0.5 0.5
Fecal Coliform (collonies/1
criterion 100 100 100 100 100
URSI(E7, inlet) 6 28 14 14
URS2 2 16 8 8
E6
URS3(El) 182 24 4 <2 <2
URS4 32 <2 <2 <2 2
E4
URSS5 ND <2 <2 <2
URS6(ED9, outlet) 12 <2 <2 2 2
URS7 ND <2 <2
URSB(ES) ND 420 <2 <2
URS9 ND <2 6
Average - 112 7 4 4
upper 95% limit - 318 16 9
lower 95% limit - -94 -2 0 0
Chlorophyll-a (ng/L)
criterion 32 32 32 32 32 32 32 32 32 32 32 32
URSI(E7, inlet) 1.5 43 43 1.1
URS2 4 35 6.4 5.9
E6 321 6.4
URS3(E1) 4 3.97 1.35 3.7 6.1 3.14 4.8 6.4 5.1
URS4 2.9 4.8 4 3.7 5.9
E4 4.15 3.35 3.87 5
URSS 3.5 3.5 53 5.6
URS6(EY, outlet) 2.1 4 2.7 2.7 4.5
URS7 11 2.7 6.4 3.7
URSBS(ES) 2.7 10.1 3.7 1.9 3.51 29 5.2 35
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Appendix D - Surface Water Quality Data, Lake Tapps, Washington

SOURCE: URS URS URS MIFTD URS MIFTD | MIFTD MIFTD
STATION NO./ 6/23/05 7/14/05 7/28/05 7/28/05 8/11/05 8/17/05 8/31/05 9/28/05
FLOW (cfs) (Ecology,
2006)
Average 1.0 0.7 0.6 0.6
upper 95% limit 1.7 0.8 0.7 0.7
lower 95% limit 0.2 0.6 0.5 0.4

Fecal Coliform (collonies/1

criterion 100 100 100 100 100 100 100 100
URSI(E7, inlet) 68 38 28 36
URS2 20 24 14 4
E6
URS3(El) <2 2 <2 <2
URS4 6 2 <2 4
E4
URSS5 <2 <2 <2 <2
URS6(ED9, outlet) 2 6 2 14
URS7 <2 <2
URSS(ES) <2 2 <2
URS9 6 12 12
Average 12 10 7
upper 95% limit 34 23 16 19
lower 95% limit -9 -3 -2 -3

Chlorophyll-a (ng/L)

criterion 32 32 32 32 32 32 32 32

URSI1(E7, inlet) 1.6 1.6 0.8 1.1
URS2 27 2.1 1.6 1.6

E6
URS3(E1) 2.7 24 0.8 0.9
URS4 32 2.9 1.9 1.1

E4
URS5 35 43 35 32
URS6(EY, outlet) 35 4 24 2.7
URS7 43 53 1.6 35
URSS(ES) 2.1 2.4 1.9 1.6

Page 12 of 15



Appendix D - Surface Water Quality Data, Lake Tapps, Washington

SOURCE: ECOLOGY | ECOLOGY URS MITFD URS ECOLOGY URS MITFD URS ECOLOGY URS ECOLOGY URS
STATION NO./ 7/7/04 8/11/04 8/25/04 8/31/04 9/2/04 9/15/04 9/16/04 9/21/04 10/1/04 10/6/04 10/14/04 11/8/04 11/11/04
FLOW (cfs) (Ecolo
(2 00) 6() &Y 245 197 199 111 0 0
URS9 1.4 1.3 0.9 1.1 24 2.7
Average 2.7 2.0 2.9 22 1.9 1.7 2.0 1.4 1.0 2.0 2.0 32
upper 95% limit 32 29 4.6 2.5 2.5 2.3 49 1.4 1.4 2.1 2.7 5.0
lower 95% limit 22 1.0 1.1 1.8 1.2 1.2 0.0 0.0 0.7 1.9 1.3 1.4
Secchi Depth (m)
criterion 35 3.5 35 3.5 3.5 35 3.5 35 3.5 3.5 3.5 3.5
URSI(E7, inlet) 4.9 6.9 0.3 7.5 6.2
URS2 9.2 0.7 4.3 5.9
E6
URS3(E1) 0.8 1.6 4.3 1.4 6.6 6.9
URS4 6.6 39 9.8 4.6
E4
URS5 1.3 2.3 5.9 2.1 9.2 6.6
URS6(E9, outlet) 6.9 6.2 49 10.2 59
URS7 39 3.6 8.9 4.3
URSS(ES) 6.6 59 52 7.2
URS9 5.9 6.6 52 8.9 52
Average 53 2.0 5.9 3.9 1.8 7.8 5.9
upper 95% limit 8.1 2.4 7.2 5.9 22 9.9 6.9
lower 95% limit 2.4 1.5 4.6 1.8 1.3 5.8 4.9
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Appendix D - Surface Water Quality Data, Lake Tapps, Washington

SOURCE: URS ECOLOGY | ECOLOGY | ECOLOGY | ECOLOGY URS ECOLOGY URS ECOLOGY URS ECOLOGY URS
STATION NO./ 11/23/04 12/6/04 1/19/05 2/8/05 3/8/05 3/31/05 4/5/05 5/3/05 5/10/05 5/26/05 6/7/05 6/9/05
FLOW (cfs) (Ecolo
(2 o 0) 6() &Y 0 0 0 0 0 606 208 286
URS9 2.1 6.9 32 7.7
Average 3.8 4.1 4.9 4.1 4.0 34 44 5.8 4.8
upper 95% limit 6.6 4.2 9.5 4.6 5.6 38 5.8 6.5 6.7
lower 95% limit 0.9 39 0.3 35 2.3 3.1 3.0 5.0 2.9
Secchi Depth (m)
criterion 3.5 3.5 3.5 35 3.5
URSI(E7, inlet) 7.5 4.6 8.2
URS2 8.5 5.9 52
E6
URS3(E1) 6.6 9.8 13.4 11.8
URS4 5.6 12.5 14.1 9.5
E4
URS5 134 14.1 10.2
URS6(E9, outlet) 6.6 18.7 13.4 10.8
URS7 8.9 4.9 43
URSS(ES) 2.0 144 11.8 10.2
URS9 10.8 12.1 8.9
Average 5.2 11.6 10.5 8.8
upper 95% limit 7.3 15.2 14.6 11.3
lower 95% limit 3.0 8.1 6.4 6.3
Notes:
- Data Not Availabl

mg/L Milligrams per Lit
ng/L Micrograms per Li

SU Standard Units
°C Degrees Celsius
<# Constituent was no
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Appendix D - Surface Water Quality Data, Lake Tapps, Washington

SOURCE: URS URS URS MIFTD URS MIFTD | MIFTD MIFTD
STATION NO./ 6/23/05 7/14/05 7/28/05 7/28/05 8/11/05 8/17/05 8/31/05 9/28/05
FLOW (cfs) (Ecology,
2006)
URS9 4.3 4.8 2.1 1.3
Average 3.1 33 1.8 1.9
upper 95% limit 4.0 4.6 2.7 29
lower 95% limit 22 2.0 1.0 0.9
Secchi Depth (m)
criterion 35 35 35 35 3.5 35 35 35
URSI1(E7, inlet) 4.9 23 4.9
URS2 6.6 43 4.9
E6
URS3(E1) 8.5 12.5 3.6 13.8 3.6 33 42
URS4 10.8 13.1 14.1
E4
URS5 15.1 11.2 134
URS6(EDY, outlet) 9.5 11.5 11.8
URS7 3.0 5.9 33
URSS(ES) 9.5 11.8 9.8
URS9 9.5 11.2 11.2
Average 8.6 9.3 9.7
upper 95% limit 12.1 13.3 13.9
lower 95% limit 5.1 5.3 5.5
le

ter
iter

ot detected; laboratory reporting detection limit is given.
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Appendix E
Stream Survey Methods Ecosystem Diagnosis and Treatment Method
EDT Level 2 Parameters Rated by URS
During Fall 2004 Stream Survey

This appendix provides a brief summary of the stream survey method. Stream reaches were
numbered consecutively from one, starting at the mouth of the stream and moving upstream (if
logistics dictated starting at the origin of a stream, a number higher than the estimated stream
reaches was chosen and then the stream reaches were numbered by counting down from the
origin number). After the survey was complete, the numbering was adjusted to correspond with
the actual number of reaches encountered during the survey. For example, in a survey that began
at the origin of the stream (headwaters), the survey would start with stream reach 10 and if it
ended with reach 6 (5 reaches), then the numbers were adjusted to reach one to five. That way
all streams began with reach one at the mouth.

Reaches began and ended at major breaks in stream characteristics. This usually was because of
a change in channel type (floodplain, palustrine, etc.), but could be for other reasons, such as
stream channels becoming channelized, major changes in stream gradient, a tributary stream
entering the stream being surveyed, major changes in riparian vegetation, etc.). Reasons for
ending stream reaches were noted. All data was noted in a data logger connected to a Trimble
GPS unit and downloaded daily at the office. URS developed the programming and analyzed the
data. Data was QCed by those conducting the field work.

After recording the starting point of a reach, the survey crew walked the stream, recorded data,
and made determinations for each of the EDT, physical, and Tri-county data points (usually the
crew walked a fair portion of a reach before an assessment was made for each characteristic).
After ending a reach, the crew would mark the beginning of the next reach and repeat the
process. Culverts, falls, and velocity barriers were measured and determinations made if they
were barriers to fish passage. Notes were entered in the database, but notebooks were also used
to enter additional notes and draw maps. The crew carried aerial photos, topos, and maps from
the Washington Stream catalog in the field. Measurements were obtained with folding rulers and
tape measures. Stream velocities were estimated by the distance a floating object moved in the
main body of a stream’s current in a 10-second period. The White River was floated in a raft and
velocities were estimated with a hand held Garmin GPS unit. Gradients were measured with a
handheld clinometer. The survey crew wore polarized glasses and noted fish presence and
identity if it was possible to visually identify the fish. Reaches were photographed wherever
possible. Stream channel locations were noted on aerial photos and GIS measurements were
taken if they did not appear to correspond to available maps. The survey crew drew stream
channel locations on aerial photos to digitize them when they did not correspond to available
maps (many streams had new channels or were not on the maps). The survey crew also
corrected break points between reaches occasionally when data was missing or incorrect. The
types of stream categories are defined below.

WHITE RIVER BASIN PLAN E-1
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Channel Width - Month Maximum Width (ft)

DRAFT

Definition/Usage: Average width of the wetted channel during a high flow month (average
monthly conditions). If the stream is braided or contains multiple channels, then the width
would represent the sum of the wetted widths along a transect that extends across all channels.

Channel Width - Month Minimum Width (ft)

Definition/Usage: Average width of the wetted channel during a low flow month (average
monthly conditions). If the stream is braided or contains multiple channels, then the width
would represent the sum of the wetted widths along a transect that extends across all channels.

Confinement — Natural

Categorical Conclusions:

Index 0
Reach mostly
unconfined by
natural features --
Average valley
width > 4 channel
widths.

Reach composed
approximately
equally of
unconfined and
moderately confined
sections.

Index 1

Confinement — Hydromodifications

Categorical Conclusions:

Index 0
The stream channel
within the reach is
essentially fully
connected to its
floodplain. Very minor
structures may exist in the
reach that do not result in
flow constriction or
restriction. Note: this
describes both a natural
condition within a
naturally unconfined
channel as well as the
natural condition within a
canyon.

Embeddedness

Index 1
Some portion of the
stream channel,
though less than
10% (of the sum of
lengths of both
banks), is
disconnected from
its floodplain along
one or both banks
due to man-made
structures or
ditching.

Categorical Conclusions:

Index O

Index 1

< 10% of surface covered |> 10 and < 25%

by fine sediment

covered by fine
sediment

Reach mostly
moderately confined
by natural features --
Average valley
width 2 - 4 channel
widths.

Index 2

Index 2
More than 10% al

less than 40% of the
entire length of the
stream channel (sum
of lengths of both

banks) within the
reach is

disconnected from
its floodplain along
one or both banks

due to man-made
structures or
ditching.

Index 2

> 25 and < 50%
covered by fine
sediment

Index 3
Reach composed
approximately
equally of
moderately confined
and unconfined
sections.

Index 3

nd | More than 40% a

banks) within the
reach is

due to man-made
structures or
ditching.

Index 3

> 50 and < 90%
covered by fine
sediment

less than 80% of the
entire length of the
stream channel (sum
of lengths of both

disconnected from
its floodplain along
one or both banks

Index 4
Reach mostly confined
by natural features --
Average valley width <
2 channel widths.

Index 4
Greater than 80% of
the entire length of
the stream channel
(sum of lengths of
both banks) within
the reach is
disconnected from its
floodplain along one
or both banks due to
man-made structures
or ditching.

nd

Index 4

> 90% covered by
fine sediment
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DRAFT

Where an index value is associated with a range, the integer value is assumed for modeling to be
the midpoint. Index values can be identified as non-integers to represent the lower or upper ends
of a range.

Gradient

Categorical conclusions: Average gradient of the main channel of the reach over its entire
length. Gradient is entered as a point estimate (percentage).

Habitat Type - Backwater Pools

Definition/Usage: Percentage of the wetted channel surface area comprising backwater pools.
Backwater pools are habitat units located along the channel margins but are otherwise
enclosed—though still connected to the main channel (or side channel). Note: backwater pools
as defined here include "alcoves" as described by Nickleson et al. (1992).

Categorical Conclusions: Habitat types are entered as a point estimate of the percentage of the
stream reach wetted width in this particular habitat type.

Habitat Type — Beaver Ponds

Definition/Usage: Percentage of the wetted channel surface area comprising beaver ponds.
Note: this includes only those sites associated with the main channel or its side channels. Off-
channel sites are addressed through the Off-Channel Habitat Factor.

Categorical Conclusions: Habitat types are entered as a point estimate of the percentage of the
stream reach wetted width in this particular habitat type.

Habitat Type — Large Cobble/Boulder Riffles

Definition/Usage: Percentage of the wetted channel surface area comprising large
cobble/boulder riffles. Particle sizes of substrate modified from Platts et al. (1983) based on
information in Gordon et al. (1992): gravel (0.2 to 2.9 inch diameter), small cobble (2.9 to 5 inch
diameter), large cobble (5 to 11.9 inch diameter), boulder (>11.9 inch diameter).

Categorical Conclusions: Habitat types are entered as a point estimate of the percentage of the
stream reach wetted width in this particular habitat type.

Habitat Type — Off-Channel Habitat Factor

Definition/Usage: A multiplier used to estimate the amount of off-channel habitat based on the
wetted surface area of all combined in-channel habitat. Off-channel habitat consist of oxbows,
backswamps, riverine ponds, and the channels that connect them to the main channel or its side
channels.

Categorical Conclusions: Habitat types are entered as a point estimate of the percentage of the
stream reach wetted width in this particular habitat type.
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DRAFT

Habitat Type — Pool Tailouts
Definition/Usage: Percentage of the wetted channel surface area comprising pool tailouts.

Categorical Conclusions: Habitat types are entered as a point estimate of the percentage of the
stream reach wetted width in this particular habitat type.

Habitat Type —Glides

Definition/Usage: Percentage of the wetted channel surface area comprising glides, a habitat
type that is intermediate between pool and riffle. The definition applied here is from the ODFW
habitat survey manual (Moore et al. 1997): an area with generally uniform depth and flow with
no surface turbulence, generally in reaches of <1% gradient. Glides may have some small scour
areas but are distinguished from pools by their overall homogeneity and lack of structure. They
are generally deeper than riffles with few major flow obstructions and low habitat complexity.

Categorical Conclusions: Habitat types are entered as a point estimate of the percentage of the
stream reach wetted width in this particular habitat type.

Habitat Type — Primary Pools

Definition/Usage: Percentage of the wetted channel surface area comprising pools, excluding
beaver ponds.

Categorical Conclusions: Habitat types are entered as a point estimate of the percentage of the
stream reach wetted width in this particular habitat type.

Habitat Type — Small Cobble/Gravel Riffles

Definition/Usage: Percentage of the wetted channel surface area comprising small
cobble/gravel riffles. Particle sizes of substrate modified from Platts et al. (1983) based on
information in Gordon et al. (1992): gravel (0.2 to 2.9 inch diameter), small cobble (2.9 to 5 inch
diameter), large cobble (5 to 11.9 inch diameter), boulder (>11.9 inch diameter).

Categorical Conclusions: Habitat types are entered as a point estimate of the percentage of the
stream reach wetted width in this particular habitat type.
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Nutrient Enrichment

Categorical Conclusions:

Index 0
Unenriched streams
(corresponding to benthic
chlorophyll a values 0.5-3
mg/m2). Nutrient levels
typical of oligotrophic
conditions (small supply
of nutrients, low
production of organic
matter, low rates of
decomposition, and high
DO). No enrichment is
occurring nor is
suspected. Green
filamentous algae may be
present at certain times of
year, particularly in
unshaded areas.

Predation Risk

Index 1
Very small
amount of
enrichment
suspected to be
occurring through
land use activities
(corresponding to
benthic
chlorophyll a
values 3-20
mg/m2). Green
filamentous algae
present in summer
months in
unshaded reaches.

Index 2
Nutrient levels
typical of
oligotrophic
conditions (small
supply of nutrients,
low production of
organic matter, low
rates of
decomposition, and
high DO). Some
enrichment known
to be occurring
(corresponding to
benthic chlorophyll
a values 20-60
mg/m2), often
associated with
failing septic tanks
or runoff from areas
of heavy fertilizer
usage. Dense mats
of green or brown
filamentous algae
present in summer
months.

Index 3

Euthrophic
(abundant
nutrients
associated with
high level of
primary
production,
frequently
resulting in
oxygen
depletion).Very
obvious
enrichment of
reach is occurring
from point sources
Or numerous non-
point sources
(corresponding to
benthic
chlorophyll a
values 60-600
mg/m2). Large,
dense mats of
green or brown
filamentous algae
will be present
during summer
months.

Note presence of fish-eating species (leave room for written notes).

Riparian Function

DRAFT

Index 4
Super enrichment of
reach is strongly
evident. Known, major
point sources of organic
waste inputs, such as
runoff from large
feedlot operation, wash
water from farm
products processing, or
significant sewage
facilities with
inadequate treatment
(corresponding to
benthic chlorophyll a
values 600-1200
mg/m2). In most severe
cases, filamentous
bacteria abundant,
associated with low DO
and hydrogen sulfide.
In less severe cases,
large dense mats of
green or brown
filamentous algae
generally cover the
substrate.

Definition/Usage: A measure of riparian function that has been altered within the reach.

Categorical Conclusions:

Index 0

Index 1

Index 2

Strong linkages
with no
anthropogenic
influences.

>75-90% of
functional attributes
present (overbank
flows, vegetated
streambanks,
groundwater
interactions typically
present).

50-75% functional
attribute rating-
significant loss of
riparian functioning-
minor channel incision,
diminished riparian
vegetation structure and
inputs etc.

Index 3
25-50% similarity to
natural conditions in
functional attributes-
many linkages
between the stream
and its floodplain
are severed.

Index 4

< 25% functional
attribute rating:
complete severing of
floodplain-stream
linkages
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Salmon Carcasses

Note presence of salmon carcasses (leave room for written notes).

Temperature - Spatial Variation

DRAFT

Definition/Usage: The extent of water temperature variation within the reach as influenced by
inputs of groundwater.

Categorical Conclusions:

Index 0
Groundwater
discharge into
surface waters is the
major source of flow
in reach.

Turbidity (or suspended sediment)

Index 1
Abundant sites of
groundwater
discharge into
surface waters.

Index 2
Intermittent sites of
groundwater discharge
into surface waters and
total quantity of
groundwater discharge
not a major source of
flow in reach.

Index 3
Infrequent sites of
groundwater
discharge into
surface waters and
total quantity of
groundwater
discharge not a
major source of flow
in reach.

Index 4
No evidence of
concentrated
groundwater inputs.

Estimate in field. Rate the month when suspended sediment is likely to be highest.

Categorical Conclusions:

Index 0
Clear with
infrequent (short
duration-- several
days per year)
concentrations of
low concentrations
(<50 mg/l) of
suspended sediment.
No adverse effects
on biota of these low
doses.

Index 1
Occasional episodes
(days) of low to
moderate
concentrations
(<500 mg/L),
though very short
duration episodes
(hours) may occur
with of higher conc.
(500 to 1000).
These conc. are
always sublethal to
juvenile and adult
salmonids-though
some behavioral
modification may
occur.

Water Withdrawals

Index 2
Occasional episodes of
moderate to relatively
high concentrations
(>500 and <1000
mg/L), though shorter
duration episodes (<1
week) may occur with
higher concentrations
(1000-5000 mg/L).
Higher conc. expected
to result in major
behavioral
modification, severe
stress, severely
reduced forage success
and direct mortality.

Index 3
On-going or
occasional episodes
(periodic events
annually lasting
weeks at a time) of
high conc. of
suspended sediment
(>5000 and <10000
mg/L), or shorter
duration episodes
lasting hours or days
of higher
concentrations.
These conditions
result in direct, high
mortality rates.

Index 4
Extended periods
(month) of very high
concentrations
(>10000 mg/L).
These represent the
most extreme severe
conditions
encountered and
result in very high
mortality of fish
species.

The number and relative size of water withdrawals in the stream reach. Rate the month when
water withdrawals are greatest.
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Categorical Conclusions:

Index 0

Index 1

Index 2

Index 3

DRAFT

Index 4

No withdrawals.

Wood

Very minor water
withdrawals with or
without screening
(entrainment
probability
considered very
low).

Several significant
water withdrawals
along reach though all
sites known or
believed to be
screened with effective
screening devices.
(Note: one site that
withdraws substantial
portion of flow
without screening falls
into this category.)

Several sites of
significant water
withdrawals along
reach without
screening or
screening believed
to be ineffective.
(Note: one site that
withdraws
substantial portion
of flow without
screening falls into
this category.)

Frequent sites of
significant water
withdrawals along
reach without
screening or
screening believed to
be ineffective.

The amount of large woody debris within the reach. Large woody debris are defined here as
pieces >0.1 m diameter and >2 m in length.

Note: channel widths here refer to average wetted width during the high flow month. Reference
to "large" pieces in index values uses the standard timber, fish, and wildlife definition as those >
50 cm diameter at midpoint.

Categorical Conclusions:

Index 0
A complex mixture of
single large pieces and

accumulations consisting
of all sizes, decay classes,

and species origins;
cross-channel jams are

present where appropriate

vegetation and channel

conditions facilitate their

existence; large wood
pieces are a dominant
influence on channel
diversity (e.g.,

pools, gravel bars, and
mid-channel islands)
where channel gradient
and flow allow such
influences. Density of

LWD (pieces per channel

width CW) consistent
with the following:

channel width <25 ft -- 3-
10 pieces/CW, 25-50 ft --

3-10 pieces/CW

Index 1
Complex array of
large wood pieces
but fewer cross
channel bars and
fewer pieces of
sound large wood
due to less
recruitment than
index level 1;
influences of large
wood and jams are a
prevalent influence
on channel
morphology where
channel gradient and
flow allow such
influences. Density
of LWD (pieces per
channel width CW)
consistent with the
following: channel
width <25 ft -- 2-3
pieces/CW, 25-50 ft
-- 2-4 pieces/CW

Index 2
Few pieces of large
wood and their
lengths are reduced
and decay classes
older due to less
recruitment than in
index level 1; small
debris jams poorly
anchored in place;
large wood habitat
and channel features
of large wood origin
are uncommon where
channel gradient and
flow allow such
influences. Density
of LWD (pieces per
channel width CW)
consistent with the
following: channel
width <25 ft -- 1-2
pieces/CW, 25-50 ft -
- 1-2 pieces/CW,

Index 3
Large pieces of
wood rare and the
natural function of
wood pieces limited
due to diminished
quantities, sizes,
decay classes and
the capacity of the
riparian streambank
vegetation to retain
pieces where
channel gradient and
flow allow such
influences. Density
of LWD (pieces per
channel width CW)
consistent with the
following: channel
width <25 ft -- 0.33-
1 pieces/CW, 25-50
ft -- 0.33-1
pieces/CW

Index 4
Pieces of LWD
rare. Density of
LWD (pieces per
channel width
CW) consistent
with the
following:
channel width
<25 ft -- <0.33
pieces/CW, 25-50
ft -- <0.33
pieces/CW
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