APPENDIX K
Watershed Sampling






Sampling Sites

Below is a listing of the 13 sampling sites designated for this project. For purposes of tracking at the
laboratory, a Locator name, short descriptor, and description of sampling location is given for each site.

LSINS

Ginder Cr @ SR 169 - #1

Site 1 is located on Ginder Creek, at its intersection with S.R. 169. This site represents the drainage from
Ginger Lake, as well as development to the north including the Morgan Creek neighborhood and the John
Henry Mine.

LSIN7

Mud Lk Outfall - #2

Site 2 is located just south of Site 1, east of S.R. 169 on the outfall from Mud Lake. Site 2 represents the
Mud Lake outfall upstream of the confluence with Ginder Creek. Much of the drainage here originates on
or near the John Henry Mine site just east of Black Diamond.

LSJL3

Jones Lk Outfall - #3 .
Site 3 is located at the outlet of Jones Lake. The monitoring site represents the drainage from Jones Lake
and surface water drainage from the greater Lawson Hill/Pacific Str neighborhood.

LSGCH4

Ginder Cr @ mouth - #4

Site 4 is located on Ginder Creek and is located upstream of the confluence of Ginder and Rock Creeks.
This site represents the water sampled at Sites 1, 2, and 11, in addition to surface waters from the
wetlands adjacent to Ginder Creek between Sites 11 and 4.

LSIN1 g
Rock Cr @ mouth - #5 USTNVY Y 0z |
Site 5 is located at the mouth of Rock Creek where it flows into the southern end of Lake Sawyer. This

site is the fina] monitoring point on Rock Creek and represents the total pollutant load from the entire
Rock Creek basin,

LSINS

Rock Cr @ Chub Lk Rd - #8
Site 8 1s located on Rock Creek at Chub Lake Rd and represents the drainage from Black Diamond Lake
and the surrounding bog, Covington Creek Wetland #27 (CC27).



LSRCY

Rock Cr Trib @ Roberts Dr - #9

Site 9 is located on an un-named trnb which flows south to its confluence with Rock Creek from a wetland
located north of the intersection of Roberts Dr and Morgan St. This site represents the surface waters.
from the upstream wetland.

LSIN?

Rock Cr @ Morganville Br/Roberts Dr - #10

Site 10 15 located on Rock Creek at the Roberts Drive Bridge. Sampling will occur on the downstream side
of the bridge. This site represents the water sampled at Sites 8, 9, and 12, in addition to surface waters
entering the Rock Creek from the adjacent wetlands downstream of Sites 8, 9, and 12.

LSGClI

Ginder Cr @ Reberts Dr - #11

Site 11 is located on Ginder Creek at Roberts Drive. The sampling site is located downstream of the
confluence of Ginder Creek and the Mud Lake Qutfall. This site represents the drainage from Ginger
Lake, the Mud Lake Outfall, the development to the north which includes the Morgan Creek
neighborhood, and the John Henry Mine.

LSIN3

Rock Cr @ Abrams Ave - #12
Site 12 is located on Rock Creek upstream of Abrams Ave. Sampling occurs 350-400 ft downstream of
the confluence of Ginder and Rock Creeks. This site represents the water sampled at Sites 3 and 4 in

addition to surface waters entering the Rock Creek from the adjacent wetlands downstream of Sites 3
and 4.

LSLHI3

Lawson culvert @ Lawson & 5" - #13 ,
Site 13 is located on the SW corner of the intersection of Lawson St. and 5® Ave. Samplig occurs just
downstream of two culverts which econveys surface water into Ginder and Rocks Creeks from the
residential Lawson Hill area.

LSGLI4

SE Ginder Lk Rd, Wetland CCS8 - #14
Site 14 is located on the Ginder Creek off the south-side of the Black-Diamond Ravensdale Rd. This site
represents the drainage from Ginder Lake and the surrounding bog, Covington Creek Wetland #8 (CC8).

LSINOUTDUP

Kield Duplicate
Field duplicate for QA/QC.
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Sawyer Watershed Sampling Locations
by King County Lab Locator Number

Wastewater Treatment Plant

®LSIN9 Sampling Site & Number

Watershed Boundary
Stream k
Major Road

Lake
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County
Water and Land Resources Division
Environmental Labaoratory
Department of Natural Resources

322 West Ewing Streef
Seattle, WA 98119-1507

(206) 684-2300

January 21, 1998

TO: Kerry Thrasher, Administrative Specialist
WLRD, Regional Watershed Teams

FROM: Mary Silva, Laboratory Project Manager
WLRAD, Environmental Laboratory

SUBJECT: Attached Report for Project 421 196CT, Black Diamond / Rock Creek
Samples [12512-1 - 13,

Attached is the comprehensive report for the water samples delivered to the laboratory on December
18, 1997. The samples were analyzed in the conventionals section of the laboratory. QA/QC data
summaries are included for your information.

Conventionals:

All products are analyzed in batches. For appropriate products, each analytical batch includes a
callbration curve and one or more positive controls. All the analytical results are reported from
batches where the calibration curve and positive controls were within control windows (r = 0,895
or greater, and +/- 20% of the true value respectively). Method blanks are expected to be less
than method detection limits. Laboratory duplicates are expected to be within 259% relative percent
difference, recovery of matrix spikes is expacted to be within 70-130%.

Thera were no anomalies associated with the preparation and analysis of these samples.

The data has passed all internal QA/QC checks for accuracy and completeness and may be used
without qualification. '

If you have any questions or need additional information, please call me at 684-2359.

012190.00€
Poge 1
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King County Environmental Lab Analytical Report

PROJECT: 421195CI Locator:  LSIN1 ocatar:  LSHNZ2 ocator: LSIN3 ocator;  LSINS
Descrip:  Rock Creek al Maut Dascrdp:  Rock Creek at Morg gerip:  Rock Creek at Abra crip. Rock Creek at Chub
Sampied: Dec 16, 87 ampled: Dec 16, 97 ampled: Dec 16, B7 ampled: Dec 16,97
Lab Il L12512-1 ID: Lt2512-2 & IDn L12512-3 b D Li25124
Matrix: STORMWTR $rix: STORM WTR atrix: STORMWTR {rix; STORMWTR
% Solids: b Sollds: Solids: % Solids:
Parameters Value Quat MDL RDL Units| VYalus Qual MDL RDL Units| Value Qual MDL RDL Units| Value Qual MDL RDL  Units
« Wl Wisight Bash - Wl Weight Basia - Wt Wiaight Dass - Wet Yeight Basis
CONVENTIONALS
M.CofraConventionals SM2840-D
Tetal Suspended Solids 2.1 0.5 1 mgil .6 0.5 1 mgit 42.3 0.5 1 mgiL 23.7 0.5 1 mgil
M.CodueConventionats SMA500-F-BLE ’
Total Phosphorus 0.107 0.005 0.01 mgil 0.0429 0.005 0.01 mglL D.144 0.005 0.01 mglL 0.119 0.005 001 mgil|
M.Code=Conventionals SM4500-P.F
Oriho Phosphorus 0.0285 0.002 0005 mgil
YIRS - TEOITVXLS Dita Manng ered Aniaiyhis. Section oot 7808

Faga 10f4



King County Environmental Lab Analytical Report:

PROJECT: 421195CI Locator. LSIN? ocator:  LSINS LSGCA LSRCS
Descrip:  Mud Lk Cutfall #2 . Ginder Creek at SR - : Ginder Creak at Mo . Rock Creek Tributa
Sampled: Dec 16, 97 ampled: Dec 15, 97 . Dec 16,97 : Dec 18,87
Lab ID: L12512-5 ab ID: L12512-8 L12512-7 L12512-8
Matrix: STORM WTR atdx:  STORM WTR STORM WTR STORM WTR
% Solids: %% Solids:
Parameters Value Qual MDL RDL Units| value Qual MDL RODL Units|| Value @Qual MOL ROL Units| Value CQual MDL ROL Units
. Wit Waeight Basis - Wt Weighl Basis « Vlat Wesght Basls - ¥¥al Welghi Basis
CONVENTIONALS '
M.CodesConvantionals SM2540-D
Total Suspended Sclids 56.1 0.5 1 mg/L 20 0.5 1 mgil 852 0.5 1 mgil. 1.4 05 1 mgiL
M.CodeaConventionats SMAEN-P.B,E !
Total Prosphorus 0.138 0.005 0.01 mpiL 0.0859 0.005 0.01 mglL 0.208 0.005 001 mgil 0.037 0.005 001 mgi
M. Code=Conventionals SMA500-PF
Ortho Phosphorus

12398 - TEDICV LS

Dats Managemerl and Anatysiy 3ecflan Comprehensive Report S7609

PageZeofd



King County Environmental Lab Analytical Report-

PROJECT: 421195CI Localer:  LSGCN Locator:  LSLH13 ocator:  LSILI ocater:  LSINOUTDUP
Descrip:  Ginder Ct at Rober Descrip:  Lawson Culvert al Descrip:  Jones Lk Oulall # Descrip:  inflow/Outiiow Dup
Sampled: Dec 16, 87 ampled: Dec 18,57 ampled: Dec 18, 97 ampied: Dec 16, 87
Lab KX L12512-9 Lab I1D; L12512-10 ab 10 L12512-11 Lab Iy L12512-12
Matsix; STORM WTR Matrix:© STORMWTR Matrix: STORM WTR brix: STORM WTR
% Sofids: [% Solkis: Salids: Solids:
Parameters Value Qual MDL ROL Units|| vaiue Quat MDL RDL Usits|| Value Qual MOL RDL Upitsj Vawe Qua MDL ROL Unils
- Wil Weight Banie - Wat Wight Basis - Wl Weight Basis - Vsl Waight Basis
CONVENTIONALS
M.Code=Corventionain SM2540.0
Tolal Suspended Saolids 546 0.5 1 mgit 107 0.5 1 mgiL 234 0.5 1 mgil 4.3 0.5 1 mgit
M.Code=Cenvantionais SMAS00-P-B.E !
Tolal Phosphorus 6.193 0005 001 mgh 0.474 0.005 0.01 mg/l 0.142 0.005 0.01 mgi 0.0435 0.005 0.0t mgt

M.CodenConventionnts SMLSD0-PF

Qstho Phosphorus

Y2158 . TADRCV XL

Drin Masagement nd Asabyihy Sectian Comprehenslve Foaport 57508
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King County Environmental Lab Analytical Report:

PROJECT: 421185Cl Locator: LSGL14
Descrip:  SE Ginder Lk Rd, W
Sampled: Dec 16,97
LabiD:  Lt2512-13
Matrix: STORMWTR
% Soluds:
Parameters Valwe Qual MDL RDL Units
- Yl Wsight Biayla
CONVENTIONALS
M.CodenConventionsts SM2840.D
Fotal Suspendad Solids 8 0.5 1 mgA
M.CodenConventionals SMA500-P-B,E
Tatal Phosphorus 0.0433 0.005 (3.0t mgl
M.CoderConventionals SM4500.PF
Qrtho Phosphorus 0.00773 0002 0.005 mgl
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DESCRIPTION OF COMPREHENSIVE REPORT CONTENTS

| Locator

Each sampling site is assigned a
unique Jocater code which defines
2 vaique, gpecific, geographic
reference for that sampling point.

|Sample Date

The sample date is Jabeled
Sampled. It is the record of the
moath, day, and year the sample
was collected.

|L.abn)

Each sample receives a unique Lab
sample number, so that alj samples
can be referenced by their sample
oumbers.

| atrix.

Mairix is the Lab's designation of
the type of covironment from
which the sample was taken.

There are four groups of matrices:
liquids, solids, tissucs, and air.
The matrices and their codes arc as
follows.

Liquid
OTHER WIR LA
INFLUENT LB
EFFLUENT LC
DIG SLUDGE LD
IW WTR LE
SEWER WIR LF
STORM WTR LG
DRINK WTR LH
GRND WTR L =
FRESH WTR LK
SALT WIR 1L
FILTER WIR M
BLANK WTR LN
SEPTAGE LP
TCLP LEACH LQ
RECON WTR LR
SEM EXTRACT LS
SOLIDS

OTHR SOLID  SA
SOLL : SB
COMPOST SC
SLUDGE SD

FRSHWTRSED SE
SALTWTRSED SF
IW SLUDGE SG

Aovised: Aug. 15, 96

M:.uri:e: Cont.
’ IN-LINE SED SH
SOLIDBLANK  SJ

TISSUES
OTHR TISS TA
ALGAE 1B
PLANT TC
SHELLFISH D
FISH TE
CRAYFISH W TF
CRAYFISHE TG
ORGANS TH
AIR
AR AB
[ %Solids ‘ '—|

The perceant of the non-liquid (by
weight) portion of the sampie, All
dats are calcalated and stored on 2
wet weight basis. The % Solid
value is used, if requested, to
normalize and report data on a dry
weight basis. Each sample will be
flagged cither Wet Weight Basis
or Dry Weight Basis ia the report.
Note that the conversion to a dry
weight basis is not applicable to all
parameters, for example pH. Also,
Particle Size Distribution is oot
based op motsure content

| Parameters |

Parameters (analytes tested for) are
reported io sub-groups
corresponding to the laboratory
that tested for them. The sub-
groups are: organics, metals,
conventionals, and mlicro (micro-
biology) ficld analysis, and
Aquatic Toxicology.

| Qualifiers currently used —|

Qualifiers give additional
informatioo sbout data points.

<MD Less than method
detecton limit

<RDL  Less than reporting
detection limit (prac-
tical quantitation limit,
PQL)

RDL  Equal to the Reporting

Detection Limit

Qualifiers Cont

Addlt

Blapk

Confluent growth

Dominsnt

Estimated microbial eouat or

biased analyte conceatration

Mazrix spike or SRM

recovery below

icceplance range

H Sample bandling exiteria
were ot met, pricr O

Ik Chemist’s confidcace of a
Tentatively Identified
Compound as indicazed
by the value of #. The
value can vary from 1 to 4,
the most confident being t.

L Recovery of matix spike oc

SRM above acceptance

range

Larvae

Not found

Present

Pupac

Data may oot be usable

Sub-domipant

Texr lnformation

available ’

Too Numerous o Count

X Matrix spike or surogule
recovery <10 %

>MR Analyte concentration

" cxceeds capacity to

measure

Population count exceeds

capacity to measure

NUOGG

[»]

HLmYUZ
gomzE®gl

Other qualifiers nsed before
8/16/96

cs Composite sample

DL Diluted

P [acarrect preservation .

18 lococrrectly sampied

SL Sample lost

TIA Text information
available

XCM Exceeds capacity

measure (fasorumeat X
limitatios)
XHT Exceceds holdiag time

VYalue ‘|

The value is the measwrement of
the parameter expressed in the
appropriate units of measure. The

see reverse side
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County
Water and Land Resources Division
Environmental Laboratory
Department of Natural Resources

322 West Ewing Street
Seatlle, WA 98119-1507

(206) 684-2300

Decembear 15, 1997

TO: Kerry Thrasher, Administrative Specialist
WLRD, Regional Watershed Teams

FROM: Mary Silva, Laboratory Project Manaﬂ)@
WLRD, Environmental Laboratory

SUBJECT: Attached Report for Project 421195CT, Black Diamond Storm
Samples 1.12268-1- 13,

Attached is the comprehensive report, for the water samples delivered to the laboratory on November 7,
1987. The samples wera analyzed in the conventionals section of the aboratory. QA/QC data
summaries are included for your information.

Conventionals:

All products are analyzed in batches. For appropriate products, each analytical batch includes a
calibration curve and one or more positive controls. All the analytical results are reported from
batches where the calibration curve and positive controls weare within control windows {r = 0,995
or greater, and +/- 20% of the true value respectively). Mathod blanks are expected to be lass
‘than method detection limits. Laboratory duplicates are expected to be within 25% relative percent
difference, racovery of matrix spikes is expected to be within 70-130%.

The analysis of ORTHOP in samples L12258 -4 and -13 exceaded the racommended holding time by
one day. The samples were received late Friday, November 7 and were unable to be analyzed until
the following Monday, The values for both samples have been flagged with the "H” qualifier to
Indicate improper sample handling techniques.

The data has passed all other internal QA/QC checks for accuracy and completeness and may be
used without qualification, except where noted above.

if you have any questions or nead additional information, please call me at 684-2359.

121597.00C
Page 1



King County Environmental Lab Matrix Report

“n.v._mo.n 421195CT

YMBINED LABS-Llquld
m ;

HEANE R

| £ |32 18

Sample m m m i m w

Locator Depth | LabID |umhosian|mgi| mga | pH | mpgt |mga
INT 1122581 270 5.8 7.35] 0.0455[ 0.75
IN2 L12268-2 0.0473] 12
IN3 L12258-3 0.0888| 11.5
NS L122584 0.0216 0.0423] 15
INT 112258-5 0.0381] 4.4
ANE L12258-8 0.0373| 4.2
'+ SR L12266-7 - 0.0582| 9.2
RCO . L12268-8 0.0485 1.4
GC11 {Cizzs89 0.0807| 128
LH13 L12258-10 0.137] 4.3
J3 1225811 . 0.0s51] 27
SINOUTOUP } 11228812 0.83
iGL14 L12258-13 | 0.0086 0.0154] 0.61

121547 - TSOTCBLXLS Dats Managsmant and Analysis Baction Matrix Repart FT807 Page 10 1



King County Environmental Lab Analytical Report

ROJECT: 421185CT Locator.  LSINY [t::a!or: LSING ocalor: LSGC4 ocalerr  LBRCH
Descrip:  Mug Lk Oulfall #2 crig:  Ginder Creek al SR crip:  Ginder Creek at Mo crip:  Rock Creek Tributa
Sampled: Nov 07, 87 Sampled: Nov 07, 97 amplad: Mov 07, 97 ampled: Nov 07, 87
Lab HDx [12258-8 Lab ID: L12258-8 b D L12258-7 b il L12258-8
Matrix: STORM WTR pMatre: STORM WTR Malrix  STORM WTR atrix; STORM WTR
% Solids: [% SoNds: % Sofids: % Soids:
arameters Value Qual MOL ROL Units| Value Qual MDL RDL Unils| Value <Qual MOL RDL Units| value Qual MDL ROL Unlls
» Wt Weight Basls - Wat Wisight Baals - Wl Waighi Basy - Wiot Walghl Basiy
OMBINED LABS
M.CodaaConvantionals SM2§10-B
onductivity
M.Coda=Comventionals EMIS0-D .
oiad Suspendad Solkds 44 0.5 1 mgiL 42 .5 1 mgil 8.2 0.5 1 mgl 1.4 0.5 1 mgiL
M.CodeaConvantionaly SMAIO0-H-B f
H
___ M.CodevConvantionals Sk4£00-0-8
issolved Oxygen (Wankler)
 MCodenConventionals SMAE00-P-B.E -
otal Phosphorus 0.0381 0.008 0.01 mgi 0.0373 0.005 0.01 mgl 0.0582 0005 0.01 mgil D.0455 0.005 0.01 mgiL
M.CodenConventiontis SMAS00-P.F .
rho Phosphorus

12HART . TERTCE XLS Dals Manageman! 1nd Analysis Section Comprabenslve Reporl FTE0T Page 2ol 4



King County'EnvironmentaI Lab Analytical Report

YROJECT: 421195CT Locator: LSGL14
¢ Descrip: _SE Ginder Lk Rd, W
Sampled: MNov 07, 87
Lab ID: L12258-13
Matrix: STORMWTR
%% Solids:;

raramelers Valug  Qual MDL ROL  Units
- Vel Welght Basis
>OMBINED LABS
M.Code=Convantionals SM2610-8
sonduciivily

M Code=Conventonils BM2540-D

loal Suspended Solids 0.6 <RDL 0.5 1 mglL

M.CodesConventionals SMS00-H-B

3

b Code=Comeentionals SWeE00-0-8

Jdigsalved Oxygen (Winkler)
M.CodenConverlonals SML500-P.6,.E

Total Phosphorus 0.0154 0.005 0.0 mg/L
N.CodesConventionals SNAS0O-P-F

Xriho Phosphorus 0.o0e5 H 0.002 0.005 mglL

130T - TROTCBXLS

4 nnd Analytl

Data M.

THT

Page 4 of &
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King County

Water and Land Resources Division
Environmenta) Laboratory

Deparument of Natural Resources

322 West Ewing Street

Seattie, WA 98119-1507

(206) 684-2300

December 15, 1997

TO: Kerry Thrasher, Administrative Specialist
WLRD, Regional Watershad Teams
FROM; Mary Silva, Laboratory Project Manager
WLRD, Environmental Laboratory
SUBJECT: Attached Report for Proiect 421196CT, Black Diamond Storm

Samples 1L12272-1- 13. . Ol

Attached is the comprehensive report for the water samples delivered to the laboratory on November
12, 1997. The samples were analyzed in the conventionals section of the laboratory. QA/QC data
summaries are included for your information.

Conventionals:

All products are aria]yzed in batches. For appropriate products, each analytical batch includes a
calibration curve and one or more positive controls. All the analytical results are reported from
batches where the calibration curve and positive controls were within control windows (r = 0.895
or greater, and +/- 20% of the true value respectivelyl. Method blanks are expected to be less
than method detaction limits. Laboratory duplicates are expected to be within 25% relative percent
difference, recovery of matrix spikes is expected to be within 70-130%.

There were no anomalies associated witf\ the preparation and analysis of these samples. .

The data has passed all internal QA/QC checks for accuracy and completeness and may be used
without qualification. .

if you have any questions or need additional information, please call me at 684-2359,

121597A.00C
Page 1



King County Environmental Lab Matrix Report

JECT: 421196CT

IBINED LABS-Liqold
& E g
2|2 |3
g g g | §
g g £ |3
Sample 8 & § i é E
Locator Deplh Lab ID umhos/cm | mgiL.| mpiL pH | mpll | mgil
1 L12272-1 ) 8.77| 0.0459| 0.8
? 12272-2 7.01 0.0353| 0.91
] L12272-3 7.07| 00268 2.4
5 L122724 0.0z88| 8.28( 0.0513 1
7 L12272-8 7.78] DDO185| 1.1
B |L12272-8 7.58| 0.066 1
4 L12272-7 7.98] 0.0188| 1.6
38 L12272-8 6.4| 00313l os
3t L12272-8 | 408 111 7.7] 00178 96
13 L12272-1D : 7.35| 0.0088| 0.61
k] L12272-11 6.5 0.0405 1.1
oUTDUP L12272-42 6.37] 0.0501| 0.83
14 |L12212-12 0.00507] 7.72] 00208 2

I25AT - TS00CELALS Data M. t and A ctk

Matrix Report FTE00

Fage 1of 1
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King County Environmental Lab Analytical Report

OJECT: 421185CT Locaior LSGL14
Descrip:  SE Glndar Lk Rd, W
Sampled; Nov 12, 87
LabID:  L12272-33
Malkic  STORMWTR
% Solids:
ramelers Valuse Quai MDL RDL Units
- Wal Waight Basis
JMBINED LABS
M.CodeaConventionsts SM2610-8
nductivily
M.CodssConventionals SM2540-D .
tat Suspended Solids 2 0.5 1 mgit
M.Code=Convintipnals SMAS00-H-B
| 1.72 pH
M.Code=Conventionsis SM4S00-0-8
1solved Oxygen (Winkler)
 MCodesConvinsonaiy SHASKOP-S.E
tal Phosghorus 0.0208 0005 0.01 mpt
M.CodeConvertlonals SMAT00-P-F
tho Phasphorus 0.00507 0002 0.005 mgil

12NSAT - TS08CHXS

Dala Managemend end Analysls Section Comprah

r

t #7801
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King County
Water and Land Resources Division
Environmental Laboratory

Department of Natural Resources

322 West Ewing Street
Scattle, WA 98119-1507

(206) 684-2300

December 29, 1899
TO: Kerry Thrasher, Administrative Specialist
WLRD, Regional Watershed Teams

FROM: Mary Silva, Laboratory Project Manager
WLRD, Environmental Laboratory

SUBJECT; ' Attached Report for Project 421195CZ, Rock Creek WQ
Samples L16860-1 — 10.

Aftached is the comprehensive report for the water samples delivered to the laboratory on November 29,
1998. The samples were analyzed in the conventionals section of the laboratory. QA/QC data summaries
are included for your information.

Conventionals:

Sample Information
The conventionals laboratory analyzed the samples for total phosphorus and total suspended solids.

Sample Containers, Preservation and Holding Times

All of the samples were received in acceptable containers and sufficient volume was provided to perform
alt of the analyses required for this project The samples were preserved using established protocols and
were analyzed within USEPA and King County Environmental Laboratory (KCEL) established holding
times.

Analytical Methods
All analyses were performed within established KCEL SOPs.

Method QC :

tinstrument Calibration - Where applicable, Instrument calibration was performed before each analytical
batch and confirmed by initial calibration verification standards and blanks. All initial and continuing
calibration verification standards were within the relevant KCEL control limits. A correlation coefficient of
0.995 or greater was achieved as stated in KCEL calibration requirements. Alil balances have been
monitored monthly and calibrated yearly as recommended by the manufacturer. Ovens, incubators, and
refrigerators are monitored daily, and temperatures are noted in the logbooks before and after analysis.

Method Blank — All of the method blank results associated with the analysis of each parameter were
below the method detection limit.

Laboratory Control Samples — All of the laboratory control sample results were within the acceptable
range established for each reported parameter.

RoOCK112999 d0c
Page 1
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Sample QC

Laboratory Duplicates — All of the laboratory duplicate results were within the acceptable range
established for each reported parameter.

Matrix Spike - All of the matrix spike recovery resufts were within the acceptable range established for
each reported parameter.

Summary
There were no anomalies associated with the preparation and analysis of these samples.

The data have passed all internal QA/QC checks for accuracy and completeness and may be used
without qualification.

If you have any questions or need additional information, please call me at 684-2359.

Rock1 12899 .doc
Page 2
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King County Environmental Lab Analytical Report

PROJECT. 421195C2 Locator: LSINE Locator: LSGC4 ocator: LSINt Locatar:  LSINZ
Descrip:  Ginder Creek al SR Dascrip. Ginder Creek at Mo scrip:  Rock Creek at Mout Descrip:  Rock Cresk at Morg
Samplad: Nov 29, 1989 mpled: Nov 29, 1599 ampled: Nov 29, 1999 Sampled: Nov 29, 1999
Lab ID: L16860-1 ID:  L16860-2 b I1D;  116380-3 Lab 10; L163604
Mainx; STORMWTR Matrix: STORMWTR fix:  STORMWTR Matrix:  STORM WTR
% Sollds; % Solids: Solids: % Solids:
Parameters Valus Qual MDL RDL Unitsfi value Qual MDL RDL Units|| Velue Qual MOL RDL Uni Value Qual MDL RDL Units|
- VWl \Weight Blasia - Wt Welghi Besh - Wi Weight Basis - Wl Waight Basia
COMBINED LABS
=Y SMIE40-D {33-41-008-001)
Tolsl Suspended Solids 1.4 0.5 1 mgiL a3 0.5 1 mg 081 <ROL 0.5 t mgiL 061 <RDL 0.5 1 mglL
Y BMASD0-P-B,Frmo{03-03-013-000} -
Total Phosphorus D.0129 0.005 0.01 mpif| 0.0144 0.005 0.01 mg/llj 0©.0228 0005 0.01 mgAy 0.0196 B 0.005 0.01 mgil]
VTG . R217chds Dats Manag and Anaty Comp Report #9211

Fage 1013



- King County Environmental Lab Analytical Report

PROJEGT: 421785CZ Locator;  LSGC11 ocater:  LSIN3 ocator; LSGL14 ocator: LSOUT10
Descrip:  Gindar Cr at Rober scip:  Rock Creek at Abra Desciip:  SE Ginder Lk Rg, W crip:  Lake Sawyer Outflo
Sampled: Nowv 29, 1999 mpted: Nov 29, 1999 ampied: Nov 28, 19689 ampled: Nov 29, 1999
Lab HD: L1B8BO-5 hiD: L168606 bID; L16860-7 bil: L16860-8
Matri,  STORM WTR e STORM WTR alrbc STORM WTR atrix: STORMWTR
% Solids; % Sokds: % Sokids: Solids:
FParamaters Valug Qual MDL ROL Unitsf| Value Qual MDL RDL Unitsf Value OQual MDL RDL Unitsj Value Qual MDL RDL Units
- Wt Waigh! Busis - Wl Weight Basis - Wit Wolght Basis - Wel Waight Basit
COMBINED LABS
W=CV SM2540-D {83-0-4-088-001)
Tolal Suspended Sofids 1.7 0.5 1 mgl 3.4 0.5 1 mgil 23 0.5 1 mg/L 0.88 <RDL 0.5 1 mgi
MGV SH4500-P-B, Fmad{3-03-013-200) R
Total Phospharus 0.0125 0.005 G.01 mg/Lj 0.0204 0.005 0.01 mp/L 0.0134 0.005 0.01 mgAH 0.0%48 ~ ~ 0.005 0.01 mgf]
T2HTI0 - 921 1ekods Oxts W and s Comprah Report 19211

Fagalold



King County Environmental Lab Analytical Report -

PROJECT: 421195CZ Localor: LSINS Locator:  LSINQUTDUP
Deascrip: Ravensdale Creek | Descrip:  Enflow/Qutflow Dup
Sampled: Mov 29, 1999 mpiad: Nov 20, 1984
LabID;  L16860-8 Lab ID: L1B860-10
Matrlx:  STORM WTR : STORMWTR
% Solids: Solids:
Parameters Value Qual MDL RDL Unitsl] Value Quai MDL RDL Units|
- Wit Waigh Baala - Wel Weight Basia
COMBINED LABS
MY SM2E40-D (03-01-006-001)
Total Suspanded Sollds 2.7 0.5 1 mgit| 071 <RDL 0.5 1 mg/L
MeCY BM4E00-P-B, Fmodie3-03.013-000) - T
Tolal Phosphorus 0.0068 <RDL 0.005 0.01 mgnl| 0.0208 0.005 0.01 mg/.

12M7R% - 821 1ct.da

Data Mmagement and Ansiysl Section Comprehenalve Raport #9211
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DESCRIPTION OF COMPREHENSIVE REPORT CONTENTS

| Locator

Each sampling site is assigned a

unique locator code which defines
aunique, specific, geographic

reference for that sampling point.

Sampie Date

The sample date is [abeled
Sampled. It is the record of the
month, day, and year the sample
was collected.

Lab ID

Each sample reccives a imique Lab
sample number, so that all samples

can be referenced by their sample

numbers.

[Matrix.

Matrix is the Lab's designation of
the type of environment from
which the sample was taken, There
are four groups of matrices: liquids,
solids, tissues, and eir. The
malrices angd codes follow:

LIQUID

OTHER WTR LA
INFLUENT LB
EFFLUENT LC
DIG SLUDGE LD
IW WTR LE
SEWER WTR LF
STORM WIR LG
DRINK WTR LH
GRND WTR L]

FRESH WTR LK
SALT WTR LL
FILTER WTR LM
BLANK WTR LN
SEPTAGE LP
TCLP LEACH 1Q
RECON WTR LR
SEM EXTRACT LS

NON WATER LT

SOLIDS

OTHR SOLID  SA
SOIL SB
COMPOST SC
SLUDGE )
FRSHWTRSED SE
SALTWTRSED SF

IW SLUDGE SG
IN-LINE SED SH
SOLIDBLANK  SJ

Revised: Jan. 15, 99

. Matrices Cont.
SPMD SK
TISSUES
OTHR TISS . TA
ALGAE B
PLANT TC
SHELLFISH D
FISH TE

CRAYFISH W TF
CRAYFISHE TG

ORGANS TH
AIR

AIR BLANK AA

AIR AB

LANDFILGAS AC

SEWER AIR AD
“%Sollds

The percent of the non-liquid (by
weight) portion of the sample. All
data are calculated and stored on a
wet weight basts. The % Solid
value is used, if requested, to
normalize and report data on a dry
weight basis. Each sample will be
flagged cither Wet Weight Basls
or Dry Weight Basis in the report
Note that the conversian to a dry
weight basis is not applicable to all
parameters, for example pH. Also,
Particle Size Distribution is not
based on moisure content.

Quallfiers Cont.

AD Adult

B Blank

C Confluear growth

D Dominant

E Estimated microbial count
or bisscd analyte concentration
G Marix spike or SRM

recovery below
acceptance range

[Faramcters

Parameters (analytes tested for) are

reported in sub-groups
corresponding to the Jaboratory
that tested for them. The sub-
groups arc: arganics, metals,
conventionals, and micro (micro-
biology) field analysis, and
Aquatic Toxicology.

IQunIiﬁer: currently used

Qualifiers give additionat
information about data points.

<MDL Less than method
detection limit

<RDL Less than reporting
detoction limit (prac-
tical quantitation limit,
PQL)

RDL Equal to the Reporting

Detection Limit

H Sample handling criteria
were not met, prior 1o
analysis.

11 Chemist’s confidence of a
Tematively tdentified
Compound es indiceted
by the value of #. The
value can vary from 1 1o 4,
the most confident being 1.

L Recovery of matrix spike or
SRM above scceptance
fange

LV Lacvac

NF Not found

P Present

PU Pupac

R Data may not be usable

S Sub-dominant

TA Text information
avajlable

TNTC  Too Numercus to Count

X Matrix spike or surrogate
recovery <10 %

>MR Analyte concentration
exceeds capacity to
measure

>R Population count exceeds
capacity to measure

Other qaalifiers used before
8/16/96

Compostie samplec
Diluted

Incorrect preservation
Incorrectly sampled
Sanple lost

Texa infoemation
availatde

Exceeds capacity to
measure (Instrument X
limitation)

Exceeds holding time

g gr9R0

XHT

|Value

The value is the measurement of

the parameter expressed in the
appropriatz units of measure. The

see reverse side



KING COUNTY METRO ENVIRONMENTAL LABORATORY
Lab QC Report - 12/22/199% 02:21
Run ID: R42441 Workgroup: WG46158 (totp)

FKQ:}' : STD

216960-3

B

Total Phc.sphorua

MB:HOREIBE-2 . L16860-3 PKey: STD

RPD/ESD: Qual | Liits
6 . -

PRrameter . HPD/RED Qual - Tumids
Total Phosphorus ; T
ID:UGH6158-3  Lass4s-1 Matrix: FRESH WTR Listtype: CVIODN  Method: SHMASOO-N-C' (63-03-013-0001 & erofest: 4211850Y  BRey: S0

barafsrer < i ' RERZRSD Gual -Limits
Total Nitreogen PR ag
LOMELE15E: L16948-1 MaGrix: FRESH WIR LiBtryps: CVIGTP. Methodi eM4S00-P-f), Fnod:{83-03 -004)  Broject: 421195¢Y  PRay: STD

Phzaseter w R4l .  bntts SampVslue Truevalug LD Valde % Hec, RED/RSP Qual Limite
Total Phospharus .oes T.01 Wl 7 .0953 L0981 1 25
MS:WG4E15B:4  L16948-1 Mafrixi FRESH WIR Listtype: CVIOTN Method; SHeSO00-N:C (03-03-013:000) Projéct: 371295CY  PRey: STD

baramster M1 Rét Units SagpValue Truevalue M5 Value .. % Héc. Qual Limics RPD/RSD Qual Limits
Total Hitrogen . 06 .1 CETS .09 0.8 T 1.7% 1057 F0-130

MS:WE46158-4  L1694B-1 Makrix: FRESH WTR Lﬁs;nypé; SYTOTR. ‘Method; sn450u-9-&.Fmodcpé-ozédiﬁ-équa Project: 421195CY  PXey: STD

Paramerer . . . M3y Rl Oniga .Séﬁgé e Troevalue MS Value ¥ Reo. Qual Limits RPD/RSD Qual Limits
Total Phosphorus _.\0'05- .0 mgl’.«\ . 0951 .05 - .14y [ U FO-13D

1CS tWG46158 -5 Marrix: BLANK WIR Listtype: CVIOTN Method: SM4500-K-C (03-03-013-000) Project:  Prey: STD

Parameter . Ml Rl Units Sii_hjﬂrglue Truevalue LGS VYalue % Rec, Qual Limits RPD/RSGD Qual Limits
Total Nitrogen L5 . 1 mg /L T6.895 873 98 §5-11%

LCS:HG46158 -5 Matrix: BLANK WIR Listtyper CVIOTP Méthod: SM4S500-P-B, Fmod{03-03-013-000)  Project: PKey: STD

Parameter . Mdl Rdl Uniks  SempValue Truevalue LCS Value & Req. Qual  Limits RED/R&D Qual Limits
Tatal Phasphorus . 0065 .01 ma/h 0.053 0494 83 85-115

fage 1



KING COUNTY METRO ENVIRONMEWTAL LABORATORY
Lab QC Report - 12/22/19%9 02:21
Run ID: R42441 Horkgroup: WE4EL58 {totp)

$ 103:03-0, " byay: 59D

1e KCB vaive

Paraeter o -

RPU/RSD Qual Limits

pee . Qual Limits
o BE~118

Total Nitrogen — % 1 T .89

roject PXey: STD

Parameter o

RPD/RSD Quzl Limits

Toﬁai.Phosphorus

VB HGAS150 -7

Total Nitrogén

MB:HGA6154 -7 Matzix: BLANK WIR Listtype: CVIOTP  Method: SM&500--B,Bmod (03-03-013-000) Broject: 421195CS  PRey: STD
- Pasimet ax C o MAY Rdi Units |

Total Phosphorus . B0% .01 mg/L «MDL

MEHG46158-8 Matrix: BLANK WTR Listiype: CVIOTH Method: SHAS00-N-C (03-03-013-000) Project: 421195CS  PKey: STD
Ragameter M1 Rdl Units #B Value  Qual

Total ¥Witrogen Kit3 A mg /L <MDL

MBWGH6158-8 Marrix: SLANK WTR Listtype: CVIOTP Method msng-p-'a.E‘m:<'>dm3-03-o13-ftio.oa Project: 421195CS  PKey: STP
Pazameter N Rl Units  MB-Valua: Oual

Total Phosphorus T, 005 - .01 ma /Ll <MDL

Page 2



KING COUNTY METRC ENVIRONMENTAL LABORATORY
Lab QC Report - 12/22/1%9% 02:22
Bun ID: R42483 Workgroup: WG4E1S3 (TS5 Stormal

'UG#G‘IE.S:"-:&_ 516851 3 Ml:r:m ‘ERESH HE‘R Liat ypﬁ CV']?S$ HGW

Famuaur s

RED/RSD Qual Limits

Total Suspended Sohds

I‘.D-:ﬁﬂ@ﬁ'-fs}.-ﬂ- B16350 4 Mabriwd STG‘RM ETR

Earm Eer

25

RPD/RSD Qual Z.m&its

Tocal Suspended 501 ids

MB:HG46153-3  ° Matrixr BLANK WIR Lisétype: «C 0 : BY-Q01) ‘Project: 42119508 Pfcey =yl

Papameter - L MEE . Rl - s Wi Valye m 1

Fi

Total Sugpended Solids T HERST ] <MDL

Page 1



King County

Water and Land Resources Division
Environmental Laboratory

Department of Natural Resources

322 West Ewing Street
Seattle, WA 96119-1507

(206) 884-2300

August 30, 1999
TO: Kerry Thrasher, Administrative Specialist
WLRD, Regional Watershed Teams

FROM: Mary Silva, Laboratory Project Manzger
WLRD, Environmental Laboratory

SUBJECT: Attached Report for Project 421195CZ, Rock Creek WQ Monitoring
Samples | 15998-1 — 10,

Altached is the comprehensive report for the water samples delivered to the laboratory on July 23, 1889.
The samples were analyzed in the conventionals sections of the {aboratory. QA/QC data summaries are
included for your information.

Conventionals:

Sample Information

The conventionals-laboratory analyzed the samples for pH, total phosphorus, and total suspended solids,
Sample Containers, Preservation and Holding Times -
All of the samples were received in acceptable containers and sufficient volume was provided to perform
all of the analyses required for this project. The samples were preserved using established protocals and
were analyzed within USEPA and King County Environmental Laboratory (KCEL) established holding
times.

Analytical Methods
All analyses were perfarmed within established KCEL SOPs.

Method QC

Instrument Calibration - Where applicable, instrument calibration was performed before each analytical
batch and confirmed by initial calibration verification standards and blanks. All initial and continuing
calibration verification standards were within the relevant KCEL control limits. A correlation coefficient of
0.995 or greater was achleved as stated in KCEL calibration requirements. All balances have been
monitored monthly and calibrated yearty as recommended by the manufacturer. Ovens, incubators, and
refrigerators are monitored daily, and temperatures are noted in the logbooks before and after analysis.

Method Blank - All of the method blank results associated with the analysis of each parameter were
below the method detection limit.

Laboratory Control Samples — All of the laboratory control sample results were within the acceptable
range established for each reported parameter.

@ 083099.doc



Sample QC
Laboratory Duplicates — All of the laboratory duplicate results were within the acceptable range
established for each reported parameter.

Matrix Spike — Al} of the matrix spike recovery results were within the acceptabie range established for
each reported parameter.

Summary
There were no anomalies associated with the preparation and analysis of these samples.

The data have passed all internal QA/QC checks for accuracy and completeness and may be used
without gualification.

If you have any guestions or need additional information, please call me at 684-2359.

083099, dee
Page 2
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King County Environmental Lab Analytical Report

PROJECT: 421195CZ Locator:  LSGC11 ocator; LSING ocalor: LSGL14 ocator:
Descrip:  Ginder Cr at Rober p: Rock Cresk at Abra crip:  SE Ginder Lk Rd, W SCTID:
Sampied: Jul 22, 1588 ampled: JA 22, 1689 mpled: Jul 22, 1888 ampled:
Lab Ix  L15998-5 D L15898-6 1D: L15998-7 ab 1
, Matx: STORMWTR atrix:.  STORM WTR atrix:  STORM WTR atrix
% Sollds: % Sollis [% Solids: % Sodids:
Parsmeters Value CQual MDL RDL Unitsl{ Value Qual MDL RDL Uniis|| valbe Qual MDL RDL Unifsl Vaive
- Werl Welght Basis - Wet Wrght Bet|c - Wt Woight Basés
COMBEINED LABS
WeCY SH2E40-D [03-51-008-001)
Totsl Suspended Solids 2.6 0.5 1 mgilL 9 0.5 1 mgit 1.1 0.5 1 mgiL 3.9
M=CV SMEE00-H-B (0321003002} T T
pH - o
MGy SNAS00-F-B Frmod{03-03-013-000) - .
Total Phosphorus 0.0207 G005 001 mghill 00348 0.005 001 mg/Ly 0.0102 0.005 0.01 mg/lLlj 0.0112
A20/8% - B050ch.ds Duta Man igemant and Analysis Section Comprehensive Ruport #0850

LSCUT10

Lake Sawyar Cutfio

Jul 22, 1989
L15998-8
STORMWTR

Qual MOL RDL
- Wl Woigh Pasia

Units

Page 2¢f3



King County Environmental Lab Analytical Report

PROJECT: 421195C2 Locator: LSING ocator;  LSINOUTDUP
Descrip:  Ravensdeie Creek | p:  Inflow/Outfiow Dup
Samplad: Ju) 22, 1988 amplad: Jul 22, 1999
LabiD: L415988-9 iD:  L%5888-10
Matrx: STORM WTR . STORM WTR
% Solids: % Solids:
Paramsters vale Qual MDL RDL Units] Value Qoual MDL ROL Units
- Wt Welght Basks - Wl Waight Basis
COMBINED LABS
W=CY SMI840.D (D3L1H0E001)
Total Suspended Solids 32 035 1 rmat 24 05 1 molt
MeCY SMAS00-H-D (03-01-003-002)
pH 781 pH
MaCY SNHS00-P-0, Fmed(03-03-013-004)
Tatal Phosphonus 0.0123 0.005 0.01 mgylL)] 0.0402 0.085 Q.01 mgil
B0 - 9050ch s

Chata Management and Analysls Secticn Compratwnalve Repart #9050

Paged ol



DESGRIPTION OF COMPREHENSIVE REPORT CONTENTS

[Loutor

Each sampling site is assigned a
unique locator code which definés
a unique, specific, geographic
refceence for that sampling point.

Sample Date

The sample date is [abeled
Sampled. 1t is the record of the
month, day, and year the sample
was collected.

| Lab ID

Each sample receives a unique Lab
sample number, So that all samples
can be referenced by their sample

-‘Mayrices Cont.

SPMD SK
TISSUES
OTHR TISS TA
ALGAE T8
PLANT TC
SHELLFISH TD
FISH TE
CRAYFISH W TF
CRAYFISH E TG
ORGANS TH
AIR
AIR BLANK AA
AIR AB
LANDFILGAS AC
SEWER AIR AD

| “%Solids

numbers,

Matrix is the Lab’s designation of
the type of environment from
which the sample was taken. There
are four groups of matrices: liquids,
solids, tigsucs, and air. The
matrices and codes follow:

LIQUID

OTHER WTR LA
INFLUENT LB
EFFLUENT LC
DIG SLUDGE LD
IW WTR LE
SEWER WTR LF
STORM WTR LG
DRINK WTR LH
GRND WTR LJ

FRESH WTR LK
SALT WIR LL
FILTER WTR' LM
BLANK WIR LN
SEPTAGE Lp
TCLPLEACH LQ
RECON WTR LR
SEM EXTRACT LS
NON WATER LT

SOLIDS

OTHR SOLID  SA
SOIL SB
COMPOST sC
SLUDGE SD
FRSHWTRSED SE
SALTWTRSED SF
IW SLUDGE SG
IN-LINE SED SH
SOLIDBLANK S

Revised: Jan. 15, 99

The percent of the non-liquid (by
weight) portion of the sample. All
data are calculated and stored on a
wet weight basis. The % Solid
value is used, if requested, to
normalize and report data on a dry
weight basis. Each sample will be
flagged either Wet Weight Basis
or Dry Weight Basis in the report,
Note that the conversion to a dry
weight basis is not appiicable to all
parameters, for example pH. Also,
Particle Size Distribution is not
based on moisure content.

| Parameters

Parameters (analytes tested for) are
reported in sub-groups
corresponding to the laboratory
that tested for them. The sub-
groups are: organics, metals,
conventionals, and micro (micro-
biology) ficld analysis, and
Aquatic Toxicology.

| Qualifiers currently used

Qualifiers give additional
information about data points.

<MDL Less than method
detection limit

Less than reporting
detection limit (prac-
tical quantitation limit,
PQL)

Equal to the Reporting
Detection Limit

<RDL

Qualifrers Cont.

AD Adolt

B Blank

C Confluent growth

D Dominant

E Estimated microbial count
or’ biased analyte concentration
G Matrix splke or SRM

recovery below
acceptance range

H Sample hendling criteria
were not met, prior to
analysis.

3L Chemist's confideace of a
Tematively [dentified

Compound a3 indicated

by the value of #. The
vilue can vary from { to 4,
the most confident being 1.

L Recavery of matrix spike or
SRM sbove scoeptance
range

LV Larvae

NF Not found

P Present

PU Pupsc

R Data may not be usable

S Sub-dominant

TA Text information
available

TNTC  Too Numerous to Count

X Meatrix spike or surogate
recovery <10 %

>MR Analyte concentration
exceeds capacity to
measure

>H## Population count exceeds
capacity (0 measure

Other quaslifiers csed before
8/16/96

CS Composite sample

DIL Diluted

e Incorrect preservation

IS Incorrectty samgled

SL Sample lost

TIA Text Information
available

XM Exceeds capaclty to
measure (Instrument X
limitation)

XHT Exceeds holding time

Value

The value is the measurement of
the parameter expressed in the
appropriate units of measure. The

See reverse side




KING COUNTY METRO ENVIRONMENWTAL LABORATORY
Lalr OC Report - 08/10/1599 01:5% - .
Run ID: R32863 Workgroup: WG43B85 (ph} N

Page 1



KING COUNTY METRO ENVIRONMENTAL LABORATORY
Lab OC Report - 08/10/1999 03:56
Run ID: RII0IL Workgroup: W343874 (totp)

Total Pﬁbsphorus

fotal Ph&éphorﬁs

 Barameter .
Total Phospheorus

Page 1



KING COONTY METRO ENVIRONMENTAL LARBORATORY
Lab QC Report - 08/10/1999 03:5%
Run ID: R3326% Workgroup: WG418B2 (tss)

Page 1



King County

Water and Land Resources Division
Environmental Laboratory -
Department of Natural Resources

322 West Ewling Street
Seatrtle, WA 98119-1507

{206) 684-2300

November 22, 1999

TO: Kerry Thrasher, Administrative Specialist
WLRD, Regional Watershed Teams

FROM: Mary Silva, Laboratory Project Manager
WLRD, Environmental Laboratory

SUBJECT: Attached Report for Project 421195CZ, Rock Creek
Samples L16486-1 — 10.

Attached is the comprehensive report for the water samples delivered to the [aboratory on September 28,
1999. The samples were analyzed in the conventionals section of the laboratory. QA/QC data summaries
are included for your information.

Conventionals:

Sampie Information
The conventionals laboratory analyzed the samples for conductivity, pH, total phosphorus, and total
suspended solids.

Sample Containers, Preservation and Holding Times

All of the samples were received in acceptable containers and sufficient volume was provided to perform
all of the analyses required for this project. The samples were preserved using established protocols and
were analyzed within USEPA and King County Environmental Laboratory (KCEL) established holding
times.

Analytical Methods
All analyses were performed within established KCEL SOPs.

Method QC -

instrument Calibration - Where applicable, instrument calibration was performed before each analytical
batch and confirmed by initial calibration verification standards and blanks. All initial and continuing
calibration verification standards were within the relevant KCEL control limits. A correlation coefficient of
0.995 or greater was achieved as stated in KCEL calibration requirements. All balances have been
monitored monthly and calibrated yearly as recommended by the manufacturer. Ovens, incubators, and
refrigerators are monitored dally, and temperatures are noted in the logbooks before and after analysis.

Method Blank — All of the method blank results associated with the analysis of each parameter were
below the method detection limit.

112299.doc
Page 1
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Laboratory Control Samples — All of the laboratary confrol sample results were within the acceptable
range established for each reported parameter.

Sample QC
Laboratory Duplicates — All of the laboratory duplicats results were within the accepfable range
established for each reported parameter.

Matrix Spike — All of the matrix spike recovery results were within the acceptable range established for
each raported parameter.

Summary '
There were no anomalies associated with the preparation and analysis of these samples.

The data have passed all internal QA/QC checks for accuracy and completeness and may be used
without qualification.

If you have any questions or need additional information, please call me at 684-2359.

112289.do0
Page 2



PROJECT: 421195C2

King County Environmental Lab Matrix Report

COMBINED LABS-Liguld
;
E 3
AR
Sample § Y g g
Locater Depih tabiD | wmhosfem| pH | mgdL |mpi
LSiNg L16485-1 0.0138] 1.4
LEGC4 L16458-2 g.ott5 1.8
LSINY L16488-3 468 7.58| 0.0368 1
LSiNZ L16486-4 462| 78| D.0424| 38
LSGC1Y L16486-5 0.0144) 1.5
LSiN3 L18486-6 0.021] 45
LSGL4 L18486-7 0.00682( 0.8
LSOUT10 L16486-8 145| 7.68| 0.0151
LSINg L18486-9 105 7.69| 0.0072( 0.82
LSINOUTDUP L16486-10 0DH41| 1.6

/459 . §1E3CHLd

actd Anai

]

Mutrix Raport #9183

Paga tol t
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King County Environmental Lab Analytical Report

PROJECT: 421195CZ Locatar:  LSGCH1 oeator:  LSIN3 ocstor:  LSGL14 Locator:  LSOUT10

Descrip:  Ginder Cr at Rober scrip:  Rock Creek 2t Abra op:  SE Ginder Lk Rd, W scrip:  Lake Sawyer Outfio

Sampled: Sep 28, 1999 mpled: Sep 28, 1989 amplad: Sep 28, 1999 ed: Sep 28, 158%

LabID:  L16488-5 bID:  LtB486-8 bID:  L16488-7 apID:  L18488-8

Matx:  STORMWTR atlx  STORM WTR . STORMWTR atix:  STORMWTR

% Solids; % Solids: [% Soiids: % Sokds:
Parameters Value Qual MDL RDL Unital| Value OQuel MOL RDL Umits|| Value Qual MDL RDL Units| value Qual MDL ROL  Urits

- Wt Weight Basts - Wl Waight Basl - Wait Yeight Basis - Wel Waight Busls
COMBINED LABS
H=CV SM2810-8 {03-01-002-001)
Conduclivity 145 0.5 t ymhosfom
MeCY SMID-D (§3-91-009-00) _ ’ _"H ;
Totai Suspended Salids 15 5 1 mph 45 05 1 mgiL 09 <ROL 05 1 mgh <MOL 05 1 mgiL
MGV SMAS00-H-B [03-01-003-002)
pH B R T
WeCY SM4300-P-B Fraod{03-03-813-008)
Total Phosphorus 0.0144 0.005 001 mgit 0.021 0.005 0.01 mg/| 0.0092 <RDL 0.005 0.01 mgit] 00151 "0.005 0.01 mgll
114599 - 9163CB Datla Mamsgemant and Analysls Section Comprehenslve Report #9451 Page2aof



KingA'County Environmental Lab Analytical Report

PROJECT: 421185CZ Locator:  LSHNG aocator: LSINOUTDUP
Descrip:  Ravensdale Creek | scrip:  Inflow/Qutflow Dup
Sampled: Sep 28, 1999 ampled: Sep 28, 1853
LabiD: L1B488-9 Lab ID;:  Li6486-10
Matrix: STORM WTR atrix; STORM WTR
% Solids: Solids:
Parameters Vaiue Qual MDL RDL Units Vaiwe CQual MDL RDL Unils
« Wl Weighl Basia - We1 Weiglit Bagis
COMBINED LABS
M=CV SMIS10-B (B3.01-D02-001)
Conductivity 105 0.6 1 umhosicm
WOV SMZEM0-0 [D3-01-099-001)
Total Suspended Solids 0.82 <RDL 0.5 1 mgiL 1.8 0.5 1 mgiL
MLV SMAE00-H-B [03-01-003-002)
pH 7.89 ‘pH
MeCY SMAB0O-P-B, Finod{B3-03-643-000}
Total Phosphorus 0.0072 <RDL 0.005 0.01 mg/L 0.0141 0.005 0.M mgiL

$ 1489 - PIBICH.x

Data Managemant and Analynls Section Comprehensive Report #3163

Pagadoid



DESCRIPTION OF COMPREHENSIVE REPORT CONTENTS

IL‘O“'W

Each sampling site is assigned a
unique locator code which defines
B unique, specific, geographic
reference for that sampling point.

Enmple Date

The sample date is labeled
Sampled. It is the record of the
month, day, and year the sample
was collected.

|£|h [19)

Each sample receives a unigue Lab
sample number, so that all samples
can be referenced by their sample
numbers.

Wb‘ix.

Matrix is the Lab's designation of
the type of environment from
which the sampie was taken. There
are four groups of matrices: liquids,
solids, tissues, and air. The
matrices and codes follow:

LIQUID

OTHER WTR LA
INFLUENT LB
EFFLUENT LC
DIGSLUDGE LD
IW WTR LE
SEWER WTR  LF
STORM WTR LG
DRINK WTR  LH
GRND WTR L

FRESH WIR LK
SALT WTR LL
FILTER WTR LM
BLANK WTR LN
SEPTAGE LP
TCLPLEACH  LQ
RECON WTR LR
SEM EXTRACT LS
NONWATER LT

SOLIDS

OTHR SOLID  SA
SOIL SB
COMPOST sC
SLUDGE SD

FRSHWTRSED SE
SALTWTRSED SF
IW SLUDGE SG
IN-LINE SED SH
SOLIDBLANK S

Ravissd: Jan, 15, 99

‘Matrices Cont.
SPMD SK
TISSUES
OTHR TISS TA
ALGAE B
PLANT TC
SHELLFISH ™
FISH TE

CRAYFISH W TF
CRAYFISH E TG

ORGANS TH
AIR
AIR BLANK AA
AlR AB
LANDFILGAS AC
SEWER AIR AD
I‘/-SOIids 1

The perceat of the non-liquid (by
wcight) portion of the sample. Afl
data are calculated and stored on a
wet weight basis. The % Solid
value is used, if requested, to
normalize and report data on a dry
weight basis. Each sample will be
flagged cither Wet Weight Basis
or Dry Weight Basis in the report.
Note that the conversion to a dry
weight basis i5 not applicable to alt
parameters, for example pH. Also,
Particle Size Distribution is not
based on motisure content.

I_Fn rameters T

Parameters (analytes tested for) are
reported in sub-groups
corresponding to the laboratory
that tested for them, The sub-
groups are: organics, metals,
canventionals, gnd micro (micro-
biology) field analysis, and
Aquatic Toxicology.

MCH currently used —|

Qualifiers give additional
information about datz points.

<MDL Less than method
detection limit

<RDL  Less than reporting
detection limit (prac-
tical quantitation limit,
PQL)

RDL  Equel to the Reporting

Detection Limit

Qualifiers Cont.

AD Adult

8 Blank

c Confluent growth

D Dominant

€ Estimated microbial count

or biased analyte concentration

G Matrix spike or SRM
recovery below
acceplance range

H Sample handling criteria
were Aot met, prior to
amalysis.

1 Chemist's confldence of a

Tentarively ldentified

Compound as indicated
by the valuc of #. The
value can vary from [ to 4,

the most confident being 1.

L Recovery of matrix spike or
SRM mbove acceptance
range

LV Larvac

NF Not found

P Present

PU Pupae

R Data may not be usable

S Sub-dominant

TA Text information
available

TNTC  Too Numerous to Count

X Matrix spike or surrogate
recovery <10 %

>MR Analyte concentration
exceeds capacity to
measurs

>%##  Population count exceeds
capacity to measure

Other qualifiers used before

8/16/96

CS Composite sample

DIL Diluted

P Incorrect preservetion

s lacorrectly sampled

SL Sample lost

TIA Text information
available

XCM Exceeds capacity to
measure (Instrument X
limitation)

XHT  Exceeds holding time

Value

The value is the measurement of
the parameter expressed in the
appropriate units of measure. The

See reverse side




XING COMNTY METRO ENVIRONMENTAL LABORATORY
Lah QC Report - 10/25/1999 04:25
Run ID: RITASO Workgroup: W345115 (conductivity)

DL er
Conductivity

nductivity

ATATELEE
Conductivity

Page 1



EING COUNTY METRO ENVIROMMENTAL LABORATCRY
Lab OC Report - 10/25/19%% 04:24
Run ID: R37931 Woxkgroup: WG45116 (ph)

_RPD/RSD
=

Page 1



KING COUNTY METRC ENVIRONMENTAL LABORARTORY
Lab QC Repoct - 10/25/1999 04:25
Run ID: R3744% Workgroup: W@45118 ([TSS)

DAL 3
Total Suaspended Solids

Page 1



KING COUNTY METRC ENVIRONMENTAL LABORATORY
Lab QC Report - 10/25/1999 04:25
Run ID: R3748% Workgroup: WG4511i {totp)

Total Phosphorus

ITotal Phosphorus

Total Phosphorus

Page 1
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King County

Water and Land Resources Division
Environmental Laboratory -
Dcpartment of Natural Resources

322 West1 Ewing Sireet
Scaltic, WA 98119-1507

(206) 684-2300
March 13, 2000

TO: Kerry Thrasher, Administrative Specialist
WLRD, Regional Watershed Teams

FROM: Mary Silva, Laboratory Project Managm

WLRD, Environmental Laboratory

SUBJECT; Attached Report for Project 421195CZ, Rock Creek WQ
Samples L17314-1 - 11,

Attached is the comprehensive report for the water samples delivered to the laboratory on February 10, 2000.
The samples were analyzed in the conventionals section of the laboratory. QA/QC data summaries are
“included for your information.

Conventlonals:

Sample information
The conventionals laboratory analyzed the samples for total phosphorus and total suspended solids.

Sample Containers, Preservation and Holding Times

All of the samples were received in acceptable containers and sufficient volurme was pravided to perform
all of the analyses required for this project. The samples were preserved using established protocols and
were analyzed within USEPA and King County Environmental Laboratory (KCEL) established holding
times.

Analytical Methods
All anatyses were perforrned within established KCEL SOPs.

Method QC

Instrument Calibration - Where applicable, instrument calibration was performed before each analytical
batch and confirmed by initial calibration verification standards and blanks. All initial and continuing
calibration verification standards were within the relevant KCEL control limits. A comrelation coefficient of
0.995 or greater was achieved as stated in KCEL calibration requirements. All balances have been
manitored monthly and calibrated yearly as recommended by the manufacturer. Ovens, incubators, and
refrigerators are monitored daily, and temperatures are noted in the logbooks before and after anatysis.

Method Biank ~ All of the method blank resuits associated with the analysis of each parameter were
below the method detection limit.

Laboratory Cantrol Sampies — Alt of the laboratory control sample results were within the acceptable
range established for each reported parameter.

@ W!&do:



Sample QC
Laboratory Duplicates ~ Ali of the laboratory duplicate results were within the acceptable range
established for each reported parameter.

Matrix Spike — All of the matrix spike recovery results were within the acceptable range established for
each reported parameter.

Summary
There were no anomalles associated with the preparation and analysis of these samples.

The data have passed all intemal QA/QC checks for accuracy and completeness and may be used
without qualification.

If you have any questions or need additional information, please call me at 884-2359.

RadkiX31300.doc
Page 2
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King County Environmental Lab Analytical Report

PROJECT: 421155CZ Locator:  LSING ocalor: LSGCA ocator:  LSINA1 lLocator:  LSINZ
Descrip:  Ginder Creek at SR s Glindar Creek at Mo :  Rock Creek st Mout Descrip: Rock Creek at Morg
Sampled: Feb 10, 2000 mplec; Feb 10, 2000 mpled: Feb 10, 2000 Sampled: Feb 10, 2000
Lab D:  L17344-1 bD: Li7314-2 bID:  L17314-2 LabiD; L17314-4
Matbc  STORM WIR ;. STORMWTR Matrix: STORMWTR Matrix;  STORM WTR
% Sollds. [ Sollds: % Sollds: % Solids:
Parameters Value Qual MDL RDL Units|| Valve Qual MDL RDL Units| Vale Qual MDL RDL Lnits|| Value Qual MOL ROL Unlts
- Vel Welght Besis - el Wiight Basts - Wl Welghl Besls ~ Wat Waight Basis
COMBINED LABS
M=CV SMZ540-D (03-09-009-001) .
Total Suspended Soiids 1.4 0.8 1 mgiL] 4.9 0.5 1 mg/L 1.8 05 1 mg/L| 1.9 05 1 mgil
MoV SME500-P-& Finod(03-03.013-000)
Total Phosphorus 0.0124 0.005 0.01 mg/L|| 0.0173 0,005 0.01 mg/L)| 0.0256 0.005 C.01 mgnll Q.0222 0.005 0.01 mgil

W20 - 36D, xiy

Onta Managamant and Anatysi Section Comprehansiva Report #8166

Poge10f2



King County Environmental Lab Analytical Report

PROJECT: 421195C2Z Locator: LSGC1f ocstor: LSiN3 or:  LSGL14 ocatar: LSOUT1D
Descrip:  Ginder Cr at Rober scrip:  Rock Creek at Abra Descrp:  SE Ginder Lk Rd, W scrip;  Lake Sawyer Qutflo
Sampled: Fab 1G, 2000 mpled: Feb 16, 2000 mpled: Feb 19, 2000 pled: Fab 10, 2000
LabiD:  L17314-5 bilk L17348 b0 L17314-7 LabID: L17314-8
Matix:  STORM WTR » STORMWTR Matrix: STORMWTR atrix: STORM WTR
% Sofids: Sclids: % Soilds: [% Solkis:
Parameters Valee Qua! MDL RDL Units] Vaive Qual MDL RDL Units| Value CQual MDL RDL Unit Value Gual MDL RDL Units
- Wl Welght Hasis -Wat Weight Besta - Wt Weight Bealy T - Wat Weigh Sasis
COMBINED LABRS -
W=CY SMHA-D {0304 -008-004)
Total Suspended Sollds 1.7 45 1 mgl 4.2 65 1 mgll 1.4 65 1 mgl D73 <RDL 05 1 mgh
NeCY SMAS00-P-B.Fmod{03-03-013-00¢) ]
Tolal Phosphorus 0.0121 0.005 0.0 mgij 0.0M72 0.005 0.01 mgl| 0.0116 0.005 001 mpl) 0.0t55 0.005 Q.01 mgA

200 - 9358k ula Datu Manegemam and Anatysis Sectien Comprehensive Report #5388 Page 2ofa



King County Environmental Lab Analytical Report |

PROUECT: 421195C7 Locator:  LSING for:  LSENOUTDUP ocator:  LSIN{B
Descrip:  Ravensdals Creek | crip:  Inflow!Quiflow Dup Descrip:  2ND OUTLET FROM LA
Sampled: Feb 10, 2000 mpled: Feb 10, 2000 mpled: Feb 10, 2000
Lab1D:  L17314-8 bID: L17314-10 b0 L17314-11
Matrix:  STORM WTR Matrlx: STORM WTR Matrie:  STORMWTR
% Soflds; % Solids. ' [% Solids:
Parameters Value Qual MDL RDL Unmits] Vee Qual MDL RDL Units| Vawe Qual MDL RDL Units|
- Wat Walght Easis - Yol Walght Banis - Vel Walght Baaia
COMBINED LABS
MGV SMIB40-D [03-01-009-004)
Total Suspended Solids 2.1 1 mgfl] 1.8 0.5 1 mgil 12 0.5 1 mght
M=V S MAS00-PB, Fmod(G3-03-013-100)
Tedal Phosphorus 0.01061 0.005 0.01 mpAll 0.0125 0.005 001 mg/| 0.0252 0.005 0.1 mgiL
300 - 9356k X8 Dats Mansg and Analysis Section Comg fva Raport 9354

Page 3 afd



DESCRIPTION OF COMPREHENSIVE REPORT CONTENTS

Locator

Each sampling site is assigned a
unique Jocator code which defines
a unique, specific, geographic
reference for that sampling point.

Sample Date

The sarnple date is labeted
Sampled. 1t is the record of the
month, day, and year the sample
was collected.

|Lnb 1D

Each sample receives a unique Lab
sample number, so that ali samples
can be referenced by their sample
numbers,

| Matrix.

Matrix is the Lab's designation of
the type of environment from
which the sample wag taken. There
are four groups of matrices: liquids,
solids, tissues, and air. The
matrices and codes follow:

LIQUID
OTHER WTR LA
INFLUENT LB
EFFLUENT LC
DIG SLUDGE LD
IW WTR LE
SEWER WTR LF
STORM WTR LG
DRINK WTR  LH
GRND WTR LJ
FRESH WTR LK
SALT WTR LL
FILTERWIR LM
BLANK WTR LN
SEFTAGE Lp
TCLPLEACH LQ
RECON WTR LR
SEM EXTRACT LS
NONWATER LT
SOLIDS
OTHR SOLID  SA
SOIL SB
COMPOST SC
SLUDGE SD

FRSHWTRSED SE
SALTWTRSED SF
IW SLUDGE SG
IN-LINE SED SH
SOLIDBLANK  SI]

Revised: Jan, 15, 99

Marrices Cont.

SPMD SK
TISSUES
OTHR TISS TA
ALGAE TB
PLANT TC
SHELLFISH ™
FISH TE
CRAYFISH W TF
CRAYFISHE TG
ORGANS TH
AIR
AIR BLANK AA
AIR AB
LANDFILGAS AC
SEWER AIR AD

| % Sollds |

The percent of the non-liquid (by
weight) portion of the sample. All
data are calculated and stored on a
wet weight basis. The % Solid
value is used, if requested, to
normalize and report data on a dry
weight basis. Each sample will be
flagged cither Wet Weight Basis
or Dry Weight Basis in the report
Note that the conversion to a dry
weight basis is not applicable to all
parameters, for example pH. Also,
Particle Size Distribution is not
based on moisure content.

|Pnrtmetcrs |

Parameters (analytes tested for) are
reparted in sub-groups
corresponding to the laboratory
that tested for them. The sub-
groups are: organics, metals,
cosventionals, and micro (micro-
biology) ficld analysis, and
Aquatic Toxicology.

| Qualifiers corrently used |

Qualifiers give additional
information about data points.

<MDL Less than method
detection limit

Less than reporting
detection limit (prac-
tical quantitation limit,
PQL)

Equal to the Reporting
Detection Limit

<RDL

Qualifiers Cont.

D Adult

Blank

Coafluent growith

Dominant

Estimated microbial couni
biased analyte concentration
Matrix spike or SRM
recovery below

b

Qe mooOow »

Bpceptance range

H Samgle handling ctiteria
were nat met, prior o
analysis.

i Chemist's confidencee of 3

Tentatively tdentified

Compound as indicered
by the value of #. The
value can vary from | to 4,
the most confident being |.

L Recavery of matrix spike or

SRM sbove acceptance

range

Larvac

Not found

Present

Pupac

Data may not be usabte

Sub-dominant

TA Text information

avaifabie

Too Numerous to Count

X Matrix spike or sumogaie
recovery <10 %

>MR Analyte concentration
exceeds capacity to
measure

>HiH Population count exceeds
capacity to measure

“mav3e

Other qualifiers used before

8/16/96

Cs Composite sample

DIL Diluted

P Incorrect peeservation

IS Incorrectly sampled

sL Sample lost

TIA Text mformation
avsilable

XcMm Exceeds capacity to
measure (Instrument X
limitation)

XHT Exceeds holding tinw

Value

The value is the measurement of
the parameter cxpressed in the
appropriate units of measure., The

see reverse side




KING COUNTY METRO ENVIRONMENTAL LABORATORY
Lab QC Report - 030672000 09:17
Run ID: R47140 Workgroup: WG47249 {)

MB G471 2431

Datipaver
Total Phosphorus

LCS:HGAT249-2 . Matyix:. BEAN

papamiger LT Ty s o gnive RawpValue Truevalus Les Ualus T3 Red Qual  mamfesl S0 0o e
Total Fhosphoru

PALAmEter

Tocal Phospﬁofﬁé

MS :HA47245-¢ '-f =43

Paramater, .
Total Phosphorus

MB:WG47249:5, -

Baraperer -
Total Fhosphorus

1CS:HG4724936 ©  Marbe

FArAmaLar
Total Phosphorus

Page 1



EING COUNTY METRC ENVIRONMMRNTAL LABORATQRY
Lab O Report - 03/06/2000 09:18
Run ID: R4674¢9 Workgroup: WG4T236 (TSS)

LD W(47236+1

1447202-3 - MAvEE

Total Suapended

LD:§54123§?2

PmpameCRY.

Solids

173401, Makd

Total Suspended

Paraneter -

Salids

“MatTiRg BUANK

Total Suspended

Solidse

LD:#Q4T236-4
Paramater S
Tatal Suspended Sclids

LCS:RG41238-5. .

Ear -+ o

" maktrix: Bn

Total.éﬁsﬁénded

BG4 2366

cavababer

Solids

Total Sugpended

Solids

Paga 1






King County '
Water and Land Resources Division
Environumental Laboratory

Department of Nalural Resources -

322 West Ewing Street
Scattle, WA 58119-1507

(206) 684-2300
April 25, 2000
TO: Kemy Thrasher, Administrative Specialist

WLRD, Regional Watershed Teams

FROM: Mary Silva, Laboratory Project Manager
WLRD, Environmental Laboratory

SUBJECT. Attached Report for Project 421195CZ, Rock Creek WQ
Samples L17515-1 -~ 11.

Aftached is the comprehensive report for the water samples delivered to the laboratory on March 24, 2000.
The samples were analyzed in the conventionals sections of the laboratory. QA/QC data summaries are
included for your information.

Conventionals:

Sample Information
The conventionals laboratory analyzed the samples for total phosphorus and total suspended solids.

Sample Containers, Preservation and Holding Times

All of the samples were received in acceptable containers and sufficient volume was provided to perform
all of the analyses required for this project The samples were preserved using established protocols and
were analyzed within USEPA and King County Environmental Laboratory (KCEL) established holding
times.

Analytical Methods
All analyses were performed within estabilshed KCEL SOPs.

Method QC

Instrument Calibration - Where applicable, instrument calibration was performed before each analytical
batch and confirned by initial calibration verification standards and blanks. All initial and continuing
calibration verification standards were within the relevant KCEL control limits. A cofrelation coefficient of
0.995 or greater was achieved as stated in KCEL calibration requirements. All balances have been
monitored monthly and calibrated yearly as recommended by the manufacturer. Ovens, incubators, and
refrigerators are monitored dally, and temperatures are noted in the logbooks before and after analysis.

Method Blank — All of the method blank results associated with the analysis of each parameter were
below the method detection limit.

{ aboratory Control Samples —~ All of the laboratory control sample results were within the acceptable
range established for each reported parameter.

042500Rock doc
Page 1
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Tasge



Sample QC . .
Laboratory Duplicates — All of the laboratory duplicate results were within the acceptable range
established for each reported parameter.

Matrix Spike — All of the matrix spike recovery results were within the acceptable range established for
each reported parameter.

Summary
There were no anomalies associated with the preparation and analysis of these samples.

The data have passed all internal QA/QC checks for accuracy and completeness and may be used
without qualification.

If you have any questions or need additional information, please call me at 684-2359.
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King County Environmental Lab Analytical Report.

PROJECT: 42119502 Locator:  LSINS acalor: LSGC4 tor;  LSIN{ cator: LSIN2
Deacrip:  Glnder Creek at SR crip: Ginder Creek at Mo scrip:  Rock Cresk at Mout crip:  Rock Creek at Morg
Sampled: Mar 24, 2000 mpled: Mar 24, 2000 ampted: Mar 24, 2000 mpied: Mar 24, 2000
LabID:  L17515-1 b1 L17515-2 10 L17515-3 BID; L17615-4
Matri:  STORM WTR r BTORMWITR atrix:  STORMWTR atrb: STORMWTR
% Solids: Sollds: % Sofids: Sollds:
Paramelers Value Qual MOL RDL Unlts| Value Qual MDL ROL Units)| Value Qual MOL RDL Unlts! Value Qual MOL ROL Unils
- Wet Weight Baslx - V¥ Wlghl Bania - Wt Waight Besls Wt Welg Basis
COMBINED LARS
M=CV ENIE40-D {D3-01-D63-001)
Tatal Suspanded Solids 2 0.5 1 2.2 0.5 1 mgit 2.5 05 1 mgi 4.6 1 2 mgiL
WGV BUME00-F-B,Fmod(03-03-013-000)
Total Phesphorus 0.0145 0,005 0.6 mg| 0.0168 0.605 007 mgill 0.0238 0.005 0.01 mgi 0.032 0.005 0.07 mg/]
472500 - SA48cD. M2 Data Marmgemart and Analysis Section Comprabansive Raport #5442

Page 1003



King County Environmental Lab Analytical Réport.

PROJECT: 421198CZ Locator: LSGC114 toer: LSIN3 Locator  {SGL14 of:  LSOUT10
Oescrip:  Ginder Cr at Robar orip:  Rock Creek al Abra 1 SE Ginder Lk Rd, W scrip:  Lake Sawyar Qantfio
Sampled: Mar 24, 2000 pled: Mar 24, 2000 ampled; ar 24, 2000 ampled: Mar 24, 2000
LabiD: (175155 biD: L175158 LabiD: LITS15-7 D L17515-8
Matrx:  STORM WTR Matrtx:  STORM WTR Matrbe  STORM WTR atri;: STORM WTR
% Solkis: Sofids: % Solids: Solids:
Paramstsrs Value Cual MDL ROL Unis| Valve Cual MDL ROL Unitsf Valus CQual MDL RDL Unltsy Vajue Quai MOL RDL Units
- Wnt Wslght Basin - Vot Welght Besls - Wt Waight Basis ~ ot Wiaight Basly
COMBINED LABS )
=GV SM2E40-D (63-01-008-001)
Total Suspanded Solida 2 0.5 1 mgl 3.3 o5 1 mg 2.4 0.5 4 mglL 089 <RDL 05 1 mgil
ReCY $MAS00-P-B Fmod(63-03-013-000)
Total Phosphorus 0.0138 0.005 0.01 mgly 0.0209 0.005 0.0t mpl 0014 0.005 0.09 mgh|l 0.0134 D.005 0.01 mg/L

A2EAY) - BhdBch xx

Datx Management and Anatyals Saction Comprahenstve Report #9448

Foge2cofd



King County Environmental Lab Analytical Report.

PROJECT: 421185CZ localor: LSING 1 LSINQUTDUP Locator,  LSIN1B
Descrip: Ravensdale Creek | scxip:  Inflow/Outflow Dup Dascrip:  2ND OUTLET FROMLA
Sampled: Mar 24, 2000 ampled: Mar 24, 2000 ampled: Mar 24, 2000
Lab il L17515-0 D L17515-10 Lab ID:  L17515-11
Matrix: STORMWTR tke: STORMWTR Matrix: STORMWTR
5% Solids: Solids: % Solids:
Prramelers Value Qual MOL RDL Unitef Value Qual MDL RDL Units|| Valve Qual MDL RDL Unlis
- Vet Weight Basle - et Weight Basis - Wat Weight Basis
COMBINED LABS
MeCV SM2E42-D (03-01-005-D0H1)
Total Suspanded Soflds 2.2 0.5 1 mgl 1.3 0.5 1 mgll 1.8 0.5 1 mglL
MGy SMLEO0-P-B, Friod{03-03-043-D00) j
Total Phosphorus 0.012 0.005 0.01 mgAll 0.0137 0.008 0.04 mgll|l 0.0307 0.005 0.01 mgll
L2500 - B4a8ch Xt Dats Munagement and Analy Comp Report F448

Pagelotl



DESCRIPTION OF COMPRERENSIVE REPORT CONTENTS

| Locator _J

Each sampling sjte is assigned a
unique locator code which defines
a unlque, specifie, geographic
reference for that sampling point.

|-§a mphe Dalte

The sample date is Jabeled
Sampled. It is the record of the
month, day, and year the sample
was coilected.

|T..a6 D |

Each sample receives a vnique Lab -

sample number, so that all samples
czn be referenced by their sample
numbers.

| Matrix. I

Matrix is the Lab’s designation of
the type of cnvironment from
which the sample was taken. There
ar¢ four groups of matrices: liquids,
solids, tissues, and air. The -

matrices and codes follow:

LIQUID .
OTHER WTR LA
INFLUENT LB
EFFLUENT LC
D1G SLUDGE LD
TW WIR LE

SEWER WTR  LF
STORM WTR LG
DRINK WTR  LH
GRND WTR LY
FRESH WTR LK
SALT WTR LL
FILTERWIR LM
BLANK WTR LN
SEPTAGE LP
TCLPLEACH  LQ
RECONWTR IR
SEM EXTRACT LS
NON WATER LT

SOLIDS
OTHR SOLID  SA

SOIL SB
COMPOST SC
SLUDGE SD

FRSHWTRSED SE
SALTWTRSED SF
IW SLUDGE SG
IN-LINE SED SH
SOLIDBLANK  §J

Revisad: Jan, 15, 99

Matrices Cont.
SPMD SK
TISSUES
OTHR TISS TA
ALGAE TB
PLANT TC
SHELLFISH ™
FISH TE
CRAYFISH W TF
CRAYFISH £ TG
ORGANS TH
AIR
AIR BLANK AA
AIR AB
LANDFILGAS AC
SEWER AIR AD
[‘/&Ilda |

The percent of the non-liquid (by
weight) portion of the sample. All
datn sre calculated and stored on a
wet weight basis. The % Solid
value is used, if requested, to
nomalize and report data on a dry
weight basis. Each sample will be
flagged cither Wet Weight Basis
or Dry Weight Basis in the report.
Notc that the conversion to a dry
weight basis Is not applicabie to all
parameters, for example pH. Also,
Perticle Size Distribution is not
based on moisura content.

I'Plrnmter: —l

Parameters (analytes tested for) are
reported in sub-groups
carresponding to the laboratory
that tested for them. The sub-
groups arc: organics, metals,
copventionals, and micro (micro-
blology) field analysls, and
Aqustic Toxicology.

[Qulllﬁm currently nsed

]

Qualifiers give additional
information about data points.

<MDL  Less than method
detection limit

Less than reporting
detection limit (prac-
tical quantitation limit,
PQL)

Equal to the Reporting
Detection Limit

<RDL

Qualifiers Coni.

Adult

Blank

Confluent growth

Dominant

Estimated microbial count

blased analyte concentration

Matrix spike or SRM

recovery below

accoptance range

H Sample handling criteria
were not met, prior 1o
analysis.

0 Chemist’s confideace of a

Tenatively [dentified

onUnmé

Compound as indicated

by the valne of #. The
value can vary from 1 to 4,
the most confident being 1.

L Recovery of matrix spike or
SRM above acceptance
range

. LV Larvac

NF Not found

P Present

PV Pupac

R Data may not be usable

S Sub-dominant

TA Text information
available

TNTC  Too Numerous to Count

X Matrtx spike or surogate
recovery <10 %

>MR Analyte concentration
exceeds capacity to
mesasure

>##4  Population count exceeds
capacity to measurc

Other qualiffers used hefore

8/16/96

(&3 Compositc sample

DIL Dilated

P Incorrect preservation

IS Incorrectly sampled

SL Sample lost

TA Text information
evailable

XCM Excecds capacity 1
measuae (Tostrument X
(Jmitation)

XHT Exceeds holding time

|anue

The value is the measurement of
the paramcter expressed in the
gppropriate units of measure. The

See roverse side



KING COUNTY METRC ENVIRONMENTAL LABORATORY
Lab QC Report - 04/14/2000 11:02
Run ID: RS50276¢ Workgroup: WB48155 ()

Total Fhosphorus

Phosphoru;

EAMBLEY:
Total Phosphorus

“Total Phosphorus

Page 1



XING CUCUNTY METRO ERVIRONMENTAL LABORATORY
Lab {C Report - 04/14/2000 11:02
Run ID: REO27& wWorkgroup: WG48155 ()

Total Phospboﬁm

Page 2



KING COUNTY METRC ENVIRONMENTAL LABORATORY
Labh {C Report - 04/14/2000 11:02
Run ID: R¢9775 Workgroup: WG47983 (TS53)

Total Suapendad Solids

Total Suspended Solids

Page 1



APPENDIX L
Land Use Parameters for Modeling






Date: 10/9/97

TO: Persons Concerned about the 1/97 Draft Lake Sawyer Management Plan (LSMP)
FROM: David Hartley (KC-WLRD)
CC:

RE: Ramifications of the Use of Provisional Future L.and Use Information to Model P
Loading to Lake Sawyer as Reported in the 1/97 Draft Lake Sawyer Management Plan

Concems have been raised that the future land use assumptions of the 1/97 draft LSMP are
somewhat inconsistent with more recent future land use predictions based on the final Black
Diamond Annexation agreement. In principle, this inconsistency may affect the recommendations
made in the draft plan because they rely in part on estimation of future phosphorus loading (P) to
Lake Sawyer. These loadings are dominated by contributions from the tributary watershed which
are estimated from projected land uses. The purposes of this memo are to present differences
between provisional future land use data used to model P loadings as reported in the 1/97 draft
LSMP and the final future land use reflected in the annexation agreement, analyze the impact of the
different versions on future P loading from the lake's watershed, and make recommendations
regarding the need for additional technical work on LSMP based on changed future land uses.

Comparison of Land Uses

Table 1. Compares the provisional future land uses utilized for modeling in the 1/97 LSMP to final
uses ag reflected in the annexation agreement for each of the 3 subbasins that contribute runoff to
the lake. In terms of land use categones, there appear to be significant differences between the two
future projections in each of the subbasins. In Ravensdale Creek subbasin, the annexation
agreement suggests 25% less forest cover, a lot less commercial area (47% less), and a big increase
in residential low-density at the expense of residential medium-density. In Rock Creek subbasin,
the most significant changes are substantially increased quarry/mining and high-density residential
acreages, and much reduced medium-density residential acreages. In the Lake Sawyer subbasin,
changes include additional low-density acreage and reduced medium-density acreages.



TABLE 1. FUTURE LAND USE COMPARISON

SUBBASIN |[LAND USE PROV. FINAL| %DIFF
CATEGORY FUTURE FUTURE
RAVENS |FOREST 878 659 -25%
RAVENS |GRASS 121 123 1%
RAVENS |COM/IND 257 136 ~47%
RAVENS  |MUL. FAM. - 31 35 16%
RAVENS |OPEN WAT 21 21 0%
RAVENS |QUARRY 191 191 0%
RAVENS  [SING. Hi 158 192 21%
RAVENS [SING. LO 633 1036 64%
RAVENS  |SING. MED 109 0 -100%
RAVENS |WETLAND 132 140 6%
ROCK FOREST 1331 1103 “17%
ROCK GRASS 233 132 ~43%
ROCK COMI/IND 498 493 1%
|ROCK MUL. FAM. 52 21 61%
ROCK OPEN WAT 63 63 0%
ROCK. QUARRY 80 387 383%
ROCK SING. HI 423 1237 193%
ROCK SING. LO 391 338 -14%
ROCK SING. MED 926 70 -92%
ROCK WETLAND 260 415 60%
SAWYER |FOREST 52 34 -35%
SAWYER |GRASS 51 53 %
SAWYER |COM/IND 8 10 29%
SAWYER |MUL. FAM. 42 42 0%
SAWYER |OPEN WAT 293 293 0%
SAWYER |QUARRY 0 0 0%
SAWYER [SING. HI 679 679 0%
SAWYER |SING. LO 59 155 162%
SAWYER |SING. MED 122 37 ~70%
SAWYER |WETLAND 19 22 14%




Companison of Hydrologic/Water Quality Land Classes

While Table 1 shows that there are fairly significant land use differences between the two future
scenarios, these differences may or may not result in significant P loading differences since P
loadings are determined from characteristic concentrations that have been identified for only five
land cover categories in the Lake Sawyer watershed. Thus, the 10 land use classes shown in Table
1 must be reduced to S hydrologic classes shown in Table 2. The following conversion factors
were used to “map” land use classes to hydrologic classes:

Land Use Hvdrologic/WQ Class
Forest (F) 100% Forest
Grass (G) 100% Grass

Commercial (C) 85% Impervious, 15% Grass
Multi Fam (MF) 48% Impervious, 52% Grass
. Open Water (OW)  100% Open Water

Quarry (Q) 100% Grass

Single High (SH) 25% Impervious, 75% Grass
Single Med (SM) 10% Impervious, 90% Grass
Single Med (SM) 4% Impervious, 96% Grass
Wetland (WL) 100% Saturated

As shown in Table 2., the most up-to-date land use shows less forest, more grass, and less
impervious area in the Ravensdale Subbasin; less forest, more wetland, and more impervious in the
Rock Creek subbasin; and relatively small changes in the Lake Sawyer Subbasin.



TABLE 2. HéO/WQ MODEL CLASS COMPARISON

HYD/WQ PROV. FINAL %DIFF
MODEL FUTURE| FUTURE
(ACRES)| (ACRES)
RAVENSDALE CK SUBBASIN
FOREST 878 659 -25%
GRASS 1192 1489 25%
WETLAND 132 140 6%
IMPERVIOUS 309 224 28%
OPEN 21 21 0%
WATER
~ [RAVENS. TOTAL 2532 2532 0%
ROCK CK SUBBASIN
FOREST 1331 1103 A7%
GRASS 1941 1919 1%
WETLAND 260 415 60%
IMPERVIOUS 662 758 14%,
OPEN 63 63 0%
WATER
ROCK CK TOTAL 4257 4257 0%
LK SAWYER SUBBASIN
FOREST 52 34 -35%
GRASS 749 768 2%
WETLAND 19 22 14%
IMPERVIOUS 211 208 1%
OPEN 293 293 0%
WATER
SAWYER TOTAL 1324 1324 0%




Comparison of P Loadings- <1% Difference Watershed-wide

The amount of P delivered to Lake Sawyer is based on charactenstic concentrations and total runoff
from each of the 5 hydrologic classes. The average loadings in kilograms/acre/year for each class
are shown 1n the second column of Table 3. As shown, forest delivers the smallest amount per acre
followed by grass, wetland, open water and finally, the big contributor, impervious surface. The
third and fourth columns compare average annual loadings in each subbasin from each hydrologic
cover type for both of the future scenarios. As shown, although there are some substantial
differences in land use and even hydrologic class, some of these differences tend to cancel each
other out within a subbasin. The largest difference in total subbasin load is in Ravensdale Creek
where total annual load is reduced by 15%, while in Rock Creek there is a 10% increase, and in
Lake Sawyer a smaller 1% decrease. Further, when total loads to the Lake from all subbasins are
computed, the difference between the two future land use scenarios is reduced further to less than
1%. '

This result suggests that in spite of some apparently significant land use changes, the estimate of
net joading to Lake Sawyer does not change sufficiently to warrant a re-modeling in-iake nutrient

dynamics.



TABLE 3. COMP‘ARISON OF P LOADING DIFFERENCES]

P LOAD | PROV. FINAL
FACTOR|FUTURE|FUTURE| %DIFF
(KG/ACIYR) | (KG/YR) (KGIYR)
RAVENSDALE CK SUBBASIN
FOREST 0.07 62 47 25%
GRASS 0.08 98 123]  25%
WETLAND 0.11 15 15 6%
IMPERVIOUS 0.96 296 214 -28%
OPEN WATER 0.14 3 3 0%
RAVENS. TOTAL 474 402[ -15%
ROCK CK SUBBASIN
FOREST 0.07 95 78] 7%
GRASS 0.08 160 158 A%
WETLAND 0.11 29 46|  60%
IMPERVIOUS 0.96 634 726 14%
.|[OPEN WATER 0.14 9 9 0%
ROCK CK TOTAL 927 1017  10%
LK SAWYER SUBBASIN
FOREST 0.07 3 2] -35%
GRASS 0.08 62 63 2%
WETLAND 0.11 2 2 14%
IMPERVIOUS 0.96 202 199 1%
OPEN WATER 0.14 42 42 0%
SAWYER TOTAL 311 309 1%
TOTAL 1712 1729 1%
WATERSHED




A Note About Sensitivity to Uncertain Assumptions

From the preceding discussion it is apparent that because of its potency as a P source, differences in
impervious area are likely to dominate the differences in P loading associated with different
watershed land use scenanos. Therefore, results are quite sensitive to assumptions about the
impervious area content of different land use classes. This is borne out by the results shown in
Tables 2 and 3. Even though impervious area is only 15% of the total watershed area represented
by the final version of future land use, it accounts for 66% of the total annual P load to Lake

Sawyer.

Assumptions regarding imperviousness are fairly well established for most of the land uses in the
watershed; however, quarries represent an exception to this general rule. As discussed above,
future “quarry” areas were classed as 100% “‘grass” consistent with their treatment in the current
land use modeling. From the perspective of phosphorus loading, this interpretation of quarties
represents a fairly optimistic view of runoff quality from these areas within the watershed. It
implies that surface discharge is minimal from quarty areas or that it is well treated and relatively
clean of sediments, turbidity and associated P.

[f a more pessimistic view of quarmies is taken, total P-load predicted by different land use scenarios
(whether current or future) can change, both absolutely and relative to each other if they differ
significantly in their acreages of quarmes. For example if quarries were classed as 50% impervious
and 50% grass instead of 100% grass, total annual P-load for either future scenario rises
significantly, but more so for the final version because it includes 307 more acres of quarry. The
result is that the total annual P-load difference between the two future scenanos rises from 1% to
8% and the predicted future load for the final land use scenario rises by 253 kg or 15%.

Summary and Conclusions

The provisional future land use utilized to model watershed hydrology and phosphorus loading in
the 1/97 draft LSMP was significantly different from the final adopted future land use. (Even -
though the final, future land use was accurately represented in Table 2-1 of the draft plan). In spite
of the difference between the provisional and final land use, differences in total future watershed
loading to Lake Sawyer were negligible under the assumptions used- notably the classification of
quarries as similar to grass for water quality modeling purposes.

Although total future watershed loading to the lake 1s not affected, the distribution of the loads
between the two major subbasins, Rock and Ravensdale, was changed with Ravensdale's load
decreasing by 15% and Rock’s load increasing by 10% in the final, future version as compared with
the provisional one. Clearly, any additional analysis of watershed treatments for the control of P-
loads should use the most up-to-date land use information.

The existence of significant current, and additional future acreages of quarnes pose somewhat of a
water quality “wild card” for the Lake Sawyer watershed. The 1/97 draft plan does not address the

8



spectfic runoff and water quality charactenstics of quarry areas and makes fairly optimistic
assumptions regarding P-loading from these areas. Given the significant land disturbance
associated with all surface mining, there is at least the potential for sediment- and P-laden runoff to
enter creeks and contribute ligh P concentrations to Lake Sawyer. These considerations suggest
both the need for additional assessment of the runoff and pollutant loading characteristics of
quamies in the Lake Sawyer watershed and in King County in general.

In the mean time, given the sensitivity of Lake Sawyer to P-loadings, no effort should be spared to
contain and treat runoff from quarries and other disturbed areas within the lake’s watershed.



Memorandum

To: Lake Sawyer File
From: Jeff Burkey
Date:  5/12/00

Re: Process used to update Lake Sawyer WAQCEM spreadsheet

Existing Land Use

Land use for the Lake Sawyer WAQCEM model was updated using a combination of available
resources. First was to use the Existing Land Use GIS coverage (which I believe may have been
1995 land use) and update it by intersecting a parcel coverage. This allows the individual
modifications of land use by parcel. Next was to compare the existing coverage with the 1998 ortho
photographs. In the original existing land use (1995ish), there were substantial clear-cut delineations.
For the most part there bas been a reversal of land cover. The forested areas then are now clear-cut
and the clear-cut are now forested. I did not investigate to any great degree, the age of the now
reforested arcas. Except there were a couple blocks of reforestation where the age was known.

Given this fact and comparing the likeness of other reforested areas, most of the reforested areas were
considered hydrologically mature (in non-snow zone climate). This is based on the assumption that
15 year-old trees' react hydrologically like a forest. [f snow is a significant consideration, the age of
the forest then needs to be older to fill in the canopy cover. Further refmemesat of existing land use
was done by the City Manager of Black Diamond.

Future Land Use

Future land use was compiled from multiple sources. The current future land use GIS coverage
(which is based on multiple sources), most recent King County and Black Diamond Comprehensive
plang, King County parcel database, Black Diamond Storm Water Plan, and City Engineer for Black
Diamond.

Assumptions regarding the foture land use are: some quarries were considered to be fully active,
forest reserve delincation’s were assumed to be fully reforested (this may not be 100% correct, but its
plausible), any zoned areas were assumed to be utilized to the fullest potential.

Catchments Used i

Lake Sawyer catchments were modified to incorporate the Black Diamond Stormn Water Drain Plan,
By intersecting the existing catchments and the storm water drainage basins, a unigue set of
catchments were developed. All catchments were used in the model, C9 onup. The re-delineation of
the catchments that intersect with the Black Diamond dramage basins were separated out, no double
counting of land area was done. Catchments were hand digitized into GIS databage.

! Brief literature search (I can’t remember my reference, I'll dig it up later) and email conversation
with Dr. Charles Rhett Jackson, P.E. Ph.D., Professor, University of Georgia, Athens.



June 12, 2000

Jurisdictions Used

Incorporated m the model were four jurisdictions: King County, Black Diamond, Maple Valley,
Kent, and the Potential annexations of Black Diamond. Kent and Maple Valley were combined in
the spreadsheet model for simplicity. By separating out the potential Annexation areas (PA), the user
of the spreadsheet could manipulate the model’s land use assumptions.

The boundaries of the jurisdictions were obtained from the King County GIS database, and the Black
Diamond Comprehensive plan maps and hand digitized in by me. So the accuracy of the jurisdictions
boundaries may be slightly off when comparing to a registered coverage.

importing into WAQCEM
In order to import into the spreadsheet raw data page, it was necessary to aggregate some of the land
use types together. The following table lists these assumptions:

Existing Land Use Types Assumed WAQCEM Type
Forest Forest
Low Density Forest Forest
Wetland Forest
Grass Agriculture
Quarry Agriculture
Low density Grass SFR
Medium Dengity Residential SFR
High Density Residential SFR
Multifamily MF
Industrial COM
Future Land Use Types Assumed WAQCEM Types
Forest Forest
Wetland Forest
Grass Agriculture
Quarry Agriculture
Medium Density residential SFR
High density residential SFR




Multifamily MF
Low Density (mostly hobby farms)| Rural
Industrial Com

June 12, 2000
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King County Surface Water Design Manual
Washmgtnn State Department Of Eco!ogy (WSDOE) Equivalency Review Matm

New Development - Small Parcel Threshold:
All Single Family Residences (SFRs), less
than 5,000 ft* or greater of added impervious
surface, OR land disturbing ectivities less
then one ncre.

KCC 9.04.030 (Drainsge
review threshold)
Surface Water Design

" Maaual (SWDM) Chap. 1

(adopted by public rule
PUT 9.04)

KCC 16.82.050 (Grading
Code threshold)
KCC 9.12.025 (Water
Quality BMPs threshold)
KCC 9.04.130 (Hazard
threshold)

KCC 16.82.100A
(ESC requirement)

The drainége review threshold affectively
captures 1) any land dishurbing activity over one
acre that adds less than 5,000 ft! of impervions
surface that would have any effects on suface
water , 2) sny SFR that adds greater
thsn 5,000 ft* of impervious surfhce, or 3) all
permitted projects containing or adjecent to
seusitive areas. Those projects not captured by
this threshold sre still captured by the Water
Pollution Code snd/or Grading Code threshoids .-
requiring Frosion and Sediment Control (ESC)
Best Mansgement Practices (BMPs). In
addition, any project creating an erosion or
drainage problem is required to address its
cause, Although a complex approach, the result
is equivalent.

New Development - Large Parce] Threshold:
1). 5,000 ft* or greater of added impervious
surface ANDVOR, land disturbing sctivities
greater than one acre meets minimum
reqiiirements §1 through #11;

2). 5,000 f* or greater of added impervious

surface AND land disturbing nctivities less

than one acre meets minimum requirements
12 through #11 (and subject to small parccl.
requirements).

KCC 9.04.030 (threshold)
SWDM Chap. 1

All projects requiring permits that create 5,000
ft? of impervious surface are requined o meet
dreinage requirernents. Any projoct thiat collects
from or alters a drainage system of 12 inches in
diameter or greater is also captured. This
second threshold effectively captures any land
disturbing activity over one acre that adds less
than 5,000 ft” of impervions murface if they have
any intpact to suface water drainage. Ha
project has to collect water into a drainage
systern then they will be captured. This
approach results in an equivedent proportion of
projects captured by the thresholds,

%Wﬁmumww-ﬂ Page 1
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Sman Parcel Reqmremcnt #2. Stabflization of

KCC 9.12.025.C (BMP

KCC 16 82. IDO.A .

'Ihmesttucaptm'edbyﬁxllormallmc

denuded areas. requirements) (ESC BMPs (revised) drainage review meet requirement {See ESC
KCC 16.82.100.B requirernent) Building permit review | Requirement #1 below). Those projects
(control of disturbed and inspection captured by grading permit meet requirement.
arcas) Gradimg parmit review | Remaining sites are required to meet these
and inspection requirements under the grading code or the
water pollution code which is implemented
through the building permit review process.
Equivalent approach.
Small Parcel Requirement #3. Protection of KCC 9.12.025.C (BMP KCC 16.82.100A SFR ESC Fact Sheet | Those sites captured by full or small site
adjacent properties. requirements) {ESC BMPs (revised) drainage review meet requiremment {See ESC
KCC 16.82.100B&K requitement) Building permit review | Requirement #3 below). Those projects
(protection of adjacent and inspection captured by grading permit meet requirement.
propety) Grading permit review | Remaining sites are required to meet these
and inspection requirements under the grading code or the
water pollution code which is implemented
through the building pemmit review process.
Equivalent approach.
Small Parcel Requirement #4: Maintenance. KCC 9.12.025.C KCC 16.82,100.A SFR ESC Fact Sheet | Those sites captured by full or small site
(Maintenance of BMPs) (ESC BMPs (revised) drainage review meet requirement {See ESC
KCC 9.04.090 requirement) Building permit review | Requirernent #14 below). Those projects
(Maintenance) and inspection captured by grading permit meet requirement,
KCC 16.82,100.B Grading permit review | Rerpaining sites are required {0 meet these
{(Maintenance of ESC) and inspection | requirements under the grading code oc the
water pollution code which is implemented
through the building permit review process.
Equivalent approach,
Smet] Parce] Requirement #5: Other BMPs KCC 9.12.035 (require KCC 16.82.100.A Building permit Both ESC and source control BMP requirements
can be required to mitigats if needed. additional BMPs) {BSC BMPs inspection require additional coatrols if needed,
: KCC 9.04.050 & SWDM requirement) Grading permit Equivalent approach,
CR #5 (require additional inspection
BMPs)

MINIMUM REQUIREMENTS — MINIMUM REQUIREMENT #1: EROSION AND SEDIMENT CONTROL

Erosion and Sediment Contrel Requirement #1, KCC 8.04.050 Same requirements as WSDOE except that the
Stabilization and Sediment Trapping SWDM Core two day cover requirement only nins from Oct. 1
‘ Requirement (CR) #5.2; to Mat 31. The additional ESC requirements
55&58 applied near sensitive arcas will result in an
(Cover measures, equivelent leve] of protection,
sediment retention, wet
season construction} i

Surface Water Design Manual Bquiveleocy Review — Pagad
Executive Proposal, 4°29/95




Erosion and Sediment Control Requiremeat 42.

KOCC 9.04.050

Similar requm:mcma oqmvalenl

Delineate Clearing and Easement Limits SWDM CR #5
{Clearing limits) :
Erosicn end Sediment Control Requirement #3, KCC 2.04.050 Sirnilar requirerments - equivalent
Protection of Adjacent Properties SWDM CR #5 .
{Perimeter protection)
Erosion end Sediment Control Reguirernent #4. | KCC 9.04.090 (Timing) Sediment trapping facilities must be in place
_ Timing and Stabilization of Sediment KCC 9.04.050 - priof to construction but other structeres such as
Trapping Measures SWDM CR #5 conveyance and inferception berms can be built
(Cover measures, as construction proceeds {must be in place

sediment retention,
surface water control)

concurrently). Essentially same requirements -
will provide equivalent protection.

Erosion and Sediment Control Requirement #5. KCC 9.04.050 Any cuts or fills that move over 100 y& of -
Cut and Fill Siopes SWDMCR #5 material are required to meet grading code
(Cover measures) design conditions that ensure stability and
KCC 16.82.100 | minimize crosion. Maximum distances between
(Cut & fill requirements) interception dikes and required use of erosion
controi biankets are used for ESC. Eqmvalcm
.| level of protection.
Erosion and Sediment Control Requirernent #6. KCC 5.04.050 Requires detailed enalysis as part of permit
Controlling Offsite Erosion SWDM CR #2 application (hat identifies any downstream
(Offsite analysis) impacts including erosion problems. Equivalent
level of protection.
Erosion and Sediment Control Requirement #7. KCC 9.04.050 All tetmporary chanmtels are required to be budlt
Stabilization of Temporary Conveyance SWDMCR A5 &4 to the comveyance standards of permanent
Channels and Outlets SWDM Sec. 5.4.6 systems. Approach affords grester protection.
) (Stormwater control,
conveyance)
Erosion and Sediment Control Requirement #8. KCC 9.04.050 Onsite systems can be used during construction.
Storm Drzin Inlet Protection SWDMCR #5 Any inlets up 1o 500 feet downstream must be
(Sediment retention, final protected. Ail permanent systems and any
stabilization) downsiream inlets that required protection are
cleaned after fina] site stabilization. .
) Equivalent leve! of protection
Erosion and Sediment Control Requirement #9. KCC 9.04.050 SWDM Sec 5.6 Specific section on roads and utilities
Urderground Utility Construction SWDM Sec. 5.6 (Devatering acknowledging their specific prublems for ESC
{Utility BESC) requirement) and requiring additional meagures. E’qmvn}mt
level of protestion.
Erosion and Sediment Control Requirement KCC 9.04.050 Similar requirements - equivalent.
#10. Construction Access Route SWDMCR #5
(Traffic area stabilization)

Surfoon Wiler Design Maral Equivalency Review = Paga 5
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: o S
Sediment Control

Erosion and uirement

KCC 9.04.050

Similar requirements - equivalent.
#11. Removal of Temporary BMPs SWDM CR #5
(final stabilization)

Erosion and Sediment Control Requirernent KCC 9.04.050 SWDM Sec 5.6 Requires specific dewnlering treatment near

#12. Dewatering Construction Sites SWDMCR #5 {Dewatering sensitive areas. Sections added for utitities and
(Construction within requirement} to clarify that construction site dewatering must
sensitive areas) nin through sediment trap. Bquivalent level of

protection,

Erosion aud Sediment Control Requirement KCC 9.12.025 BMPs required at construction sites, WSDOH
#13, Control of Pollutants Other thsn Stovmwater Pollution has already determined that this manual is
Sediment on Construction Sites Contro] Manuel cquivalent

{Source control BMPs)
Erosion and Sediment Control Requirement KCC 9.04.090 Similar requirements - equivalent
#14, Maintenznce (Maintensnce)
KCC 5.04,050
SWDM CR #5
(Maintenance}
Emsicn and Sediment Control Requirement KCC 9.04.100 Similer requiretnents - equivalent:
#15. Fioancial Lizbility KCC 9.04.050
SWDM CR #5
(Bonding)
KCC 16.82.080
(Grading bonding)

MINIMUM REQUIREMENTS — LARGE DEVELOPMENT

Mipimum Requirement #2: Preservation of KCC 9.04.050 All defined streams must be maintained,
Natural Drainsge Systems, SWDMCR#]1 &4 vegetative channels required where feasible, and

. (Discharge at natural discharge at the natura! location required.
location, conveyance) Similar requirements - equivalent.
KCC 21A.24 (Sensitive
Areas Qrdinance}

Minimum Requirement #3; Sotxce Control of KCC 9.12.625 KCC 9,04.050 Applicable source controls required for all new

Pollution. Stormwater, Pollution SWDM Special end redevelopment.  Similar requirements -
_ Controt Manual Requirement (SR) #4 equivalent
(Source control BMPs) (Source controly)

Surfacn Waler Design Marual Equivalency Raview - Page 6
Executive Propoad, 4729/96
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KCC 21A.24.330. H

._.\
Discharges to wetlands are required to maintain

(discharges to wetlands) water quality, rates of flow and existing plant
KCC21A.24.340 composition. Wetland buffers may only be used
{mitigaticn requirements) if mo feasible alternative exists and buffer
functions are not adversely affected. Any
wetland mitigation is regulated exactly like 5
wetletid. Constructed wetlands are allowed but
must be built like any other treatment facility,
Isolated class 3 wetlends which are grazed wet
meadows are allowed to be used for detention
(bt not treatment) of stormwater unfess located
in a designated resource erea, Cumulative level
of protection to wetlands is equivalent,
Minimum Requirement #7: Water Quality XCC 9.08.020 £ KCC K.CC 9,04.050 305; reporting Different treatment goals are used for different
Sensitive Areas. 20.14 (Basin Plans) SWDMCR #8 NPDES permit receiving bodies. Many of these areas and the
KCC 9.08.120 (Lake {Different treatment requirements water quality requirenents to protect them were
Mansgemenat Plans) goals for sensitive {dentified through basin plans, In addition, lake
bodies) management plans are used to develop specific
SWDM SP #1 requirernents to address lake eutrophication
(specific lake problems. Equivalent approach.
tranegement plan
requiremenis)
Minimum Requirement #8; Of-site Analysis. KCC 9.04.050 KCC 9.04.050 Requires analysis 1/4 mile downstream to
SWDMCR #2 SWDM CR #3 & 48 identify existing or potential problems (1 mile
(OfYsite anatysis) (Targeted controls for for complaints). Mitigation requires additional
. problems, spill contro] controls to not incresss problem. Also, some
requirement) downstream problems require application of
specific requirements. Spill control isa
: requirement of all sites. Bquivalent epproach.
Minimum Reguirement #9: Basin Planning, KCC 9.08.020 & KCC County develops besin plans that are used to set
20.14 (Basin Plans) specific levels of protection for pertions of those
KCC 9.04.050 basins. Will continue with comprehensive
SWDM SP ¥} (Apply watershed manngément in cooperation with
basin plan erea-specific local govermments. Equivalent approach.
requirements)
Minimum Requirement #10: Operation and KCC 9.04.090 - 120, Responsibilities for operation and maintenance
Mzintenance, (Maintenance) of stormwater facilities are defined; &
KCC 5.04.050 maintenance plan consistent with the
. SWDMCR#6 meintenance schedules for ench facility type is
SWDM App. A required. Equivalent approach. :
{(Maintenance Schedule) *

WWMMMWMMN Poge 8
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Conceptual Stormwater Plan for Rock Creek/Ginder Creek Drainage Area

Background

Lake Sawyer, a 280-acre lake, is located 2 miles northwest of Black Diamond, in
southeast King County (see vicinity map in Appendix A). The lake is an extremely
valuable recreational and natural resource for King County and the community. In
January 1997, the King County Department of Natural Resources completed the Draft
Lake Sawyer Management Plan (DLSMP). The purpose of this plan was to develop
stormwater management strategies for Black Diamond to provide flow control and
benefit the overall quality of Lake Sawyer.

Problem

Water quality sampling of Lake Sawyer, conducted as part of the DLSMP, showed
that the lake was experiencing high levels of phosphorus. This phosphorus loading

of the lake was expected to worsen as the area developed. The Lake Sawyer
Technical Advisory Committee when reviewing the draft plan recommended controls
for phosphorus removal from existing and future development. The King County
Surface Water Design Marual recommends wetponds to remove phosphorus from the
surface water runoff. The goal of these wetponds is to remove, on average,

50 percent of the annual total phosphorus.

Scope of Work

On September 24, 1997, Watershed Management CIP Unit staff took a tour of the
City of Black Diamond, with City staff, to review the existing drainage system and
review the areas of existing flooding and water quality problems. The objective of this
study was to develop a conceptual layout of potential combined surface water control
and water quality wetponds. These ponds would be designed to meet the Lake
Protection Standard from the proposed February 1996 draft update of the King
County Surface Water Design Manual.” In addition, a conceptual layout was to be
developed for the drainage system needed to convey the storm and surface water
runoff to these ponds, including a preliminary cost estimate to design, permit, and
construct these facilities.

Assumptions

In order to scope these potential improverments, a number of assumptions were made.
These assumptions are as follows:

* The ponds designed to the Lake Protection Standard will remove S0 percent of the

- total phospborus. The phosphorus is from the stormwater rupoff and not the
adjacent wetlands (further testing of the phosphorus will be needed to verify this
assumption).

= The City can be divided into three drainage basins. The basin areas were
- calculated based on 2 USGS topographic map.

D/97-4M08 1 121597



Conceptual Stormwater Plan for Rock Creek/Ginder Creek Drainage Area

* The ponds were sized using the King County Runoff Time Series (KCRTS)
hydrologic model. The runoff was based on the maximum development that the
1996 Black Diamond Comprehensive Plan would allow. This assumes that a
portion of the areas that have currently been clear-cut will revert back to an
open-space land designation, which will be predominantly a forested
condition,

» The land use/land cover and geology areas were derived from King County
Geographical Information System (GIS) information.

* The wetpond portions of the ponds were sized assuming 8 feet of dead storage.
= TLand values are based on current King County assessed values.

= The pipe sizes are based on peak KCRTS values for the 100-year design storm,
final pipe sizing will require a detailed hydraulic analysis during the design phase.

» Only the surface water from the area of Black Diamond north of Rock Creek and
east of Ginder Creek was included in this study.

» Fifty percent of the new pipes are within paved areas and 50 percent are in gravel
shoulders. '

= Seventy-five percent of the pond volumes will need to be excavated. The
remaining 25 percent will be in an existing depression.

Findings
General

During the field visit, it was observed that the geology in the area north of Rock Creek
and east of Ginder Creek was predominately hardpan near the surface. - This hardpan
acts as an impermeable surface, generating large amounts of surface water runoff.
Runoff from this area goes through a series of culverts, open ditches, and a limited
number of detention ponds that are obviously undersized (most likely designed to

1979 King County Detention Standards). Most of the City’s surface water runoff
travels through open ditches and does not include any quantity or quality control
features.

The drainage area in question is approximately 1,300 acres in size. This drainage basin
was broken into three subbasins (see bastn map in Appendix C). The first basin is
approximately 300 acres, the second is approximately 800 acres, and the third is
approximately 165 acres. These subbasins were modeled by using the KCRTS model
to size the ponds to the King County Design Manual Standard. The results of this
modeling are shown in the summary section for each subbasin.

Since the City’s drainage system is predominately open-ditch, a major component of
this work would be to construct a network of storm drainage pipes to carry the storm
and surface water runoff to the ponds. Up to 25,000 feet of storm drainage pipe,
ranging from 18 to 36 inches in diameter, would need to be installed within the City in
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order to convey all runoff in a pipe system. The exact size and length of these pipes
will need to be determined during the design phase. Most of these pipes would be
constructed under existing roadway and/or shoulders (see the conceptual layout of
ponds and pipes in Appendix F). A limited number of pipes would need to be
constructed in easements across private property.

Master Utility Plan

As the area of Black Diamond develops, it could begin to feel the strain on its existing
utilities, mainly the storm drainage, water, and sanitary sewer/septic systems. In order
for the City to meet the demands that development places on these utilities, with the
least amount of disruption, it is recommended that the City coordinate the construction
of any future water, sanitary sewer, and storm drainage systems in a Master Utility
Plan for the City. This Master Utility Plan would identify areas of the City that need
utility improvements and their relative prionity. This plan would thereby create a
mechanism by which the City could coordinate and construct the needed utility
improvements in a way that would solve the highest priority problems first, while
minimizing construction impacts and reducing the construction costs.

General Concerns/Qitaﬁons/Constmblts

As we began to conceptually lay out potential pond(s) and pipe locations, there were a
number of concerns, questions, and/or constraints that were identified, which will need
to be addressed during the planning and/or feasibility-concept alternatives analysis
phases of this project, before a final recommendation can be made. The following is a
summary of these issues:

* How deep can the live storage be and still allow drainage of the live storage to the
downstrearn drainage system and/or creek? If there were not sufficient drop in
topography, the surface area of the ponds would have to be enlarged significantly
to achieve the required pond volume. This increased pond surface area would
require additional land acquisition, thereby increasing the project cost.

= Is sufficient land available to construct these ponds?

= Would it be more effective to remove the phosphorus in order to construct a few
large ponds or a series of smaller ponds? In order to maximize the phosphorus
removal from the ponds, it is important that the sediment be removed from the
pond approximately every three years, so that it does not become re-suspended in
the water. The larger the pond, the more difficult it will be from a maintenance
standpoint to drain the pond and remove the sediment. If there is not sufficient
grade to drain not only the live storage but also the 8-foot-deep wetpond, this
water will have to be pumped out of the pond. This process could take several
days.

* Ponds of the size proposed could have significant safety requirements if the
proposed live storage were contained above the existing ground level. This type of
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construction would have to meet Washington State Department of Ecology Dam
Safety requirements. ‘

= Interms of water quality, would open ditches be better than closed pipes for
conveying surface water (that is, nutrient uptake from plants in the ditch)?

* How much phosphorus is actually being released from the wetland adjacent to
Rock Creek and the failed wastewater treatment plant? :

*  Would it be better to size the ponds for existing development, allowing enough
room for enlargement/expansion as the area develops? Would developers pay for
future expansion?

» As part of their natural biological/chemical process, are the upstream bogs
contributing a large amount of phosphorus to Rock Creek and Ginder Creek?

» What are the potential conflicts with underground utilities during the construction
of the new storm drainage system? '

»  Will the State of Washington allow an open-cut trench for pipe installation across
State Route 1697

Subbasin 1

This subbasin is predominately single-family residential construction, with a majority
of the basin developed. The basin contains several newer developments, including
Lawson Hill Estates and the Catholic Church. The detention ponds from this area are
not designed to treat the surface water runoff for phosphorus removal, and appear to
be undersized to adequately reduce the peak flow. The results of KCRTS hydrologic
modeling are shown below: :

Subbasin Size: 306 acres

Storm Flow Rates:

Pond Sizing:

Basin 1 (future developed conditions)
77 acre-feet storage volume (detention)
22 acre-feet dead storage (water quality)
99 acre-feet total pond size

Basin 1 (existing conditions)

65 acre-feet storage volume (detention)
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22 acre-feet dead storage (water quality)
87 acre-feet total pond size

Concerns for Subbasin 1:

Conceptual Stormwater Plan for Rock Greek/Ginder Creek Drainage Area

= [t needs to be determined if there is sufficient drop in the topography to allow for
the proposed 10 feet of live storage, as proposed in the conceptual layout of the

pond. If not, the pond will have to be significantly enlarged.
* There are limited undeveloped tracts of land available to construct 2 pond.
» It is assumed that the existing 18-inch pipes within Lawson Hill Estates are

adequate to convey future flows,

* It needs to be determined if it is better to make one large pond for both existing
and future development, or construct at least two ponds that could be phased as
development occurs. From the topography and current land use, it may make

more sense to construct one pond with room for future expansion.

Subbasin 2

This subbasin is predominately undeveloped. However, approximately 100 acres of
the basin have been clear-cut, which produces large volumes of surface water runoff.
This basin does not appear to have any existing detention ponds. Based on the soil

conditions and the runoff generated from a clearcut area, there is no significant

- difference between the existing and future predicted flows. This jis because of the

large amount of runoff generated from a clearcut area. The results of KCRTS

hydrologic modeling are shown below:

" Subbasin Size: 797 acres

Storm Flow Rates:
““100-Year |  B8cfs - | 184cfs | 180cfs
25-Year 68 97 103
2-Year 31 49 59
1-Year 9 28 33
Pond Sizing:

Basin 2 (future conditions)

156 acre-feet storage volume (detention)
36 acre-feet dead storage (water quality)

192 acre-feet total pond size

Basin 2 (existing conditions)

154 acre-feet storage volume (detention)

D/87-4 308
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36 acre-feet dead storage (water quality)
190 acre-feet total pond size

Concerns for Subbasin 2:

» It needs to be determined if there is sufficient drop in the topography to allow for
the proposed 15 feet of live storage, as proposed in the conceptual layout of the
pond. Ifnot, the pond will have to be significantly enlarged.

*  For a preliminary review of the subbasin, it appears that it may be better to
construct a number of ponds, rather than one large pond, for a number of reasons.
These reasons include: (1) the availability of a single parcel of land large enough
to construct one pond; (2) the maintenance problems associated with one large
pond (as previously discussed); (3) the distribution of costs by phasing design and
construction as the area develops; and (4) the topography of the area.

= Due to possible wetlands in the proposed pond location, east of Lake Tones, there
may be permitting constraints.

Subbasin 3
This subbasin is predominately developed. It contains the City’s primary business and
commercial district. There appears to be no existing detention ponds in this area. The
results of KCRTS hydrologic modeling are shown below:
Subbasin Size: 166 acres

Storm Flow Rates:

25-Year ' 17 29 32
2-Year e 15 17

1-Year 3 9 11

Pond Sizing:

Basin 3 (future conditions)

30 acre-feet storage volume (detention)
10 acre-feet dead storage (water quality)
40 acre-feet total pond size

Basin 3 (existing conditions)

23 acre-feet storage volume (detention)
10 acre-feet dead storage (water quality)
33 acre-feet total pond size
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Conceptual Stormwater Plan for Rock Creelelﬁder Creek Drainage Area

Concerns for Subbasin 3:

= It needs to be determined if there is sufficient drop in the topography to allow for
the proposed 10 feet of live storage, as proposed in the conceptual layout of the
- pond. If not, the pond will have to be significantly enlarged.

* For a preliminary review of the subbasin, it appears that it may be better to
construct two ponds to allow drainage from all areas of the subbasin.

«  An investigation should be made to determine if it is possible to use all or a portion
of the existing wastewater treatment plant for the pond construction.

Project Costs

The construction cost estimates for this work are based on a review of actual costs for
past King County construction projects. The design and construction management
and inspection costs, calculated as a percentage of the construction cost, are based on
cost curves from past King County projects and compare those items to the construc-
tion costs. Note that these project costs do not include any additional costs for studies
on the potential effectiveness and performance of water quality ponds in removing
phosphorus, master planning, and environmental impact statement or monitoring

programs.

To familiarize the reader with the engineering components used in this analysis for
estimating total project costs, the major components are defined below. The com-
ponents are typical of King County’s engineering estimating processes, but could
change depending on how the City of Black Diamond chooses to implement this plan.

Feasibility/Concept Alternative
" Includes review of various alternatives, conceptual design of the recommended
alternative, and the State Environmental Policy Act (SEPA). (SEPA assumes a
Mitigated Determination of Non-Significance and not an Environmental Impact
Statement.) ‘

Land Acquisition
The total cost to acquire the land in fee title or easement (based on King County
Assessed value), including appraisals, title reports, and staff time to negotiate the
acquisttion.

Final Design and Permitting
The total costs needed to prepare construction plans and specifications, conduct
public meetings, design survey, secure all permits, prepare any special studies
needed for design or permit approval, and advertise and award the construction
contract.

Construction
Includes all associated construction costs (including sales tax) and contingencies.
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Conceptueal Stormwater Plan for Rock Creek/Ginder Creek Drainage Area

Construction Management and Inspection
Includes all-costs to manage the construction, including inspection, billing, dispute
resolution, construction survey, material testing, etc.

These costs do not include the costs to prepare a Master Utility Plan. The expected
cost to prepare a Master Utility Plan is estimated in the range of $350,000 to
$500,000. Even though these costs would represent an additional upfront expendi-
ture, it is anticipated that savings in the design and construction phase would exceed
this amount.

According to a cost analysis comparing the total project costs for the existing land use
to the future land use, it was determined that there would be an increase in costs of
approximately 10 percent for Subbasins 1 and 3. These basins are predominately
developed and not expected to change dramatically. For Subbasin 2, even though it
has a large amount of undeveloped area, the total project cost would increase only
slightly, due to zoning restrictions within the undeveloped portion of the subbasin.

A cost analysis was done for four scenarios: (1) current Jand use, with new pipes to
convey all surface water to the proposed ponds; (2) future land use, with new pipes to
convey all surface water to the proposed ponds; (3) current land use, with limited
pipes to the proposed ponds; and (4) future land use, with fimited pipes to the
proposed ponds. In the limited pipe scenario, the existing pipes and open ditches
would be used to convey the storm flow. Cost estimates for all of these are included
in Appendix G of this report. However, in order to provide a comparison of the high
and low range of project costs, only the existing land use, with pipes at the pond inlet
and outlet, and future land use, with all new pipes, are included in the body of this
report.

Subbasin 1

Construction of One Pond in Subbasin 1 for Existing Development with Limited
Pipe Infrastructure (New pipes only constructed at the inlet and outlet to the pond — .
existing pipes and ditches used to convey the runoff)

Feasibility/Concept Altematives $ 161,200
Land Acquisition 312,000
Final Design and Pemmitting . 161,200
Construction 1,612,170
Construction Management and Inspection . 205,500
Total Project Cost $2,452,070
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Construction of One Pond.in Subbasin I for Future Development with Complete

Pipe Infrastructure (as shown in the conceptual layout in Appendix F)

Feasibility/Concept Altemnatives

Land Acquisition

Final Design and Pemitting

Construction

Construction Management and [nspection

Total Project Cost

Subbasin 2

$ 265,600
337,000
265,600

2,855,900

325,700

$3,849,800

Construction of One Pond in Subbasin 2 for Existing Development with Limited
Pipe Infrastructure (New pipes only constructed at the inlet and outlet to the pond —

existing pipes and ditches used to convey the runoff)

Feasibility/Concept Alematives

Land Acquisition

Final Dasign and Pemmitting

Construction

Construction Management and Inspection

Total Project Cost

$ 324,500
162,000
324,500

3,244,700

393,500

$4,449,200

Constraction of Two Ponds in Subbasin 2 for Future Development and Complete

Pipe Infrastructure (as shown in the conceptual layout in Appendix F)

Feaslbility/Concept Altematives

Land Acquisition

Final Design and Permitting

Construction

Construction Management and Inspection

Total Project Cost

Subbasin 3

$ 440,500
212,000
440,500

4,404,850

527,000

$6,024,850

Construction of Two Ponds in Subbasin 3 for Existing Development with Limited
Pipe Infrastructure (New pipes only constructed at the inlet and outlet to the pond —

existing pipes and ditches used to convey the runoff)

Feasibility/Concept Altematives

Land Acquisition

Final Design and Permitting

Construction

Construction Management and Inspection

Total Project Cost

$ 82300
72,000
82,300

823,350

114,775

$1,174,725
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Conceplual Stormwater Plan for Rock Creek/Ginder Creek Drainage Area

Construction of Two Ponds in Subbasin 3 for Future Development and Complete
Pipe Infrastructure (as shown in the conceptual layout in Appendix F) '

Feasibility/Concept Altematives $ 178,325
Land Acquisition 87,000
Final Design and Permifting 178,325
Construction 1,783,200
Construction Management and Inspection 225,250
Total Project Cost $2,452,100

Total Project Cost

Construction Ponds for Existing Development with Limited Pipe Infrastructure
(New pipes only constructed at the inlet and outiet to the pond — existing pipes and
ditches used to convey the runoff)

Feasibility/Concept Altematives $ 568,000
Land Acquisition 546,000
Final Design and Permitting 568,000
Construction 5,680,220
Construction Management and inspection 713.775
Total Project Cost $8,075,995

Construction of Ponds for Future Development and Complete Pipe Infrastructure
(as shown in the conceptual layout in Appendix F)

Feasibility/Concept Altematives . $ 884,425

Land Acquisition 636,000

Final Design and Pemitting 884,425

Construction 8,843,950

Construdlion Management and Inspection 1,077,850

Total Project Cost $12,328,750
Recommendation

Based on our field visit, review of existing data, and initial modeling, we found nothing
from an engineering standpoint that would prohibit the construction of these ponds
and the associated infrastructure. However, there are a number of significant issues
that will need to be resolved in the planning and concept alternative phases prior to
proceeding with the detail design. The main issues are as follows:

1. How can this work be coordinated with other utility work in order to reduce costs
and minimize construction impacts?

2. Isthere sufficient land available to construct the proposed ponds?
3. How deep can you feasibly construct these ponds?
4. Should construction be phased and, if so, what areas have the highest priority?
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