
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. 

LSIN8 
Ginder Cr @ SR 169 - #1 
Site 1 is located on Ginder Creek, at its intersection with S.R. 169. This site represents the dralnage 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 fiom 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. 

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

LSGC4 
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. 

LSINI 
97 - 

Rock Cr @ mouth - #5 L q d \ b  . i c n  r e - y  

Site 5 is located at the mouth of Rock Creek where it flows into the southern end of Lake Sawyer. This 
site is the final monitoring point on Rock Creek and represents the total pollutant load fiom the entire 
Rock Creek basin. 

L s m 5  
Rock Cr @ Chub Lk Rd - #8 
Site 8 is 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). 



LSRC9 
Rock Cr Trib @ Roberts Dr - #9 
Site 9 is located on an un-named trib 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. 

LSIN2 
Rock Cr @ Morganville BrIRoberts Dr - #10 
Site 10 is 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. 

LSGCl 1 
Ginder Cr @ Roberts Dr - #11 
Site 1 1  is located on Ginder Creek at Roberts Drive. The sampling site is located downstream of the 
confluence of Ginder Creek and the Mud Lake Outfall. 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. 

LSLH13 
Lawson culvert @ Lawson & 5"' - #13 
Site 13 is located on the SW comer of the intersection of Lawson St. and 5" Ave. Samplig occurs just 
downstream of two culverts which conveys surface water into Ginder and Rocks Creeks from the 
residential Lawson Hill area. 

LSGL14 
SE Ginder Lk Rd, Wetland CC8 - #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). 

LSINOUTD UP 
Field Duplicate 
Field duplicate for QAIQC. 
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King County 
Water and Land Resources Division 
Environmental Laboratory 
Department of Natural Resources - 

322 West Ewing Street 
Seattle, WA 98119-1507 
(206) 684-2300 

January 2 1, 1 998 

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

FROM: Mary Silva, Laboratory Project 
WLRD, Environmental Laboratory 

SUBJECT: Attached R e ~ o r t  for Proiect 421 195CT. Black Diamond I Rock Creek 
Samples L12512-1 - 13. 

Attached is the comprehensive report for the water samples delivered to  the laboratory on December 
16, 1997. The samples were analyzed in  the conventionals section of the laboratory. QAIQC 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 were within control windows (r = 0.995 
or greater, and +I- 20% of the true value respectively). Method blanks are expected to  be less 
than method detection limits. Laboratory duplicates are expected t o  be within 25% relative percent 
difference, recovery of matrix spikes is expected t o  be within 70-1 30%. 

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

The data has passed all internal QAIQC 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. 

0121OB.DOC 
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King County Environmental Lab Analytical Report 
PROJECT: 421195CI Locator: LSlN5 

Descrip: Rock Creek at Chub 
Sampled: Dec 16,97 
Lab ID: L125124 
Matrix: STORM W R  
% Solids: 

Value Qual MDL RDL Units 
-Wet Might Bart: 

23.7 0.5 1 mglL 

0.119 0.005 0.01 mglL 

0.0265 0.002 0.005 mglL 

Locatoc LQN3 
Descrip: Rock Creek at Abra 
Sampled: Dec 16,97 
Lab ID: L12512-3 
Matrix: STORM W R  
X Solids: 

Value Qual MDL RDL Units 
- MI WeigM Bosis 

42.3 0.5 1 mglL 

0.144 0.005 0.01 mglL 

Locator: LSlNl 
Descrip: Rock Creek at Mout 
Sampled: Dec 16,97 
Lab ID: Ll2512-1 
Matrix: STORM W R  
% Solids: 

Parameters Value Qual MDL RDL Units 
- M t  Wight Bads 

CONVENTIONALS 

M.Codr=Convmtionrlr s ~ 2 u 0 . 0  

Total Suspended Solids 2.1 0.5 I mg/L 
M.Code=ConvenHonrlr SM45OQ-P.B,E 

Total Phosphorus 0.1 07 0.005 0.01 mgR 
M.Code-Conventlonelr SM4600-P-F 

Orlho Phosphorus 

Locator: LSlN2 
Descrip: Rock Creek at Morg 
Sampled: Dec 16.97 
Lab ID: L12512-2 
Matrix: STORM WTR 
% Solids: 

Value Qual MDL RDL Units 
-Wet Welght Bass 

3.6 0.5 1 mglL 

0.0429 0.005 0.01 mglL 



PROJECT: 421 195CI 

Parameten 

King County Environmental Lab Analytical Report , 

Value Qual MDL RDL Units Value Quat MDL RDL Units Value Qual MDL RDL Units Value Qual MDL RDL Units 
-wet m i g ~  earia -MI weigh1  ads -MI wpht  eaais -wet M igM w as is 

Locator: LSRC9 
Descrip: Rock Creek Tributa 

ampled: Dec 16. 97 lab ll Ll2512-8 
Matrix: STORM WTR 
% Solids: 

Ortho Phosphorus 11 11 

Locator: L S G U  
Descrip: Ginder Creek at Mo 

ampled: Dec 16.97 I Lab ID: L12512-7 
Matrix: STORM WTR 
% Solids: 

Locator: LSIN7 
Desuip: Mud Lk Outfall #2 
Sampled: Oec 16,97 
Lab ID: L12512-5 
Matrix: STORM WTR 
% Solids: 

M.Codr.Convrntlonala SMOUO-D 

Total Suspended Solids 56.1 0.5 1 m g R  
M.Cbde.ConrmWonale SM46OO-P-6.E 

Total Phosphorus 0.139 0.005 0.01 mgR 
M.C~~=Convm(lanals SMl600-PI 

Data Management and Anafyslr Sectlon Comprehenslvr Repotl n609 

ocdtor: LSlN8 
Descrip: Ginder Creek at SR . 

ampled: Dec 16.97 1 Lab ID: L12512-6 
Matrix: STORM WTR 
X Sollds: 

Page 2 o f4  

20 0.5 1 rnglL 

0.0859 0.005 0.01 rng/L 

0.5 1 mglLl 65.2 

0.209 0.005 0.01 mglt 

1.4 0.5 1 mglt 
, 

0.037 0.005 0.01 mgll 



PROJECT: 421 195CI 

King County Environmental Lab Analytical Report 

M.CodctCmvbn(lonals SM4100.P-B,E I1 I! Total Phosphorus 0.193 0.005 0.01 mgnlj 0.474 0.005 0.01 m g l ~  1 0.142 0,005 0.01 mgLil 0.0435 0.005 0.01 mgll 

Locator: LSINOUTDUP 
Descrip: InftowlOutflow Dup 
Sampled: Dec 16,97 
Lab ID: L12512-12 
Matrix: STORM WTR 
% Solids: 

Parameten Value Qual MDL RDL Units 
- Wt Weim Bad8 

CONVENTIONALS 

M.Codc=Convrntlonelt SM2640-D 

Total Suspended Solids 54.6 0.5 1 mgL 

M.Codt.Convcntlonals SM4600.P-F 
Ortho Phosphorus 

Locator: LSJLJ 
Descrip: Jones Lk Outfalt # 
Sampled: Dec 16,97 
Lab ID: Ll2512-11 
Matrix: STORM WTR 
% Solids: 

Locator: LSGCI 1 
Descrip: Ginder Cr at Rober 
Sampled: Dec 16, 87 
Lab ID: Ll2512-9 
Matrix: STORM WTR 
% Solids: 

ampled: Dec 18,97 
ab ID: Ll2512-10 

Value Qua1 MDL RDL Units 
-Wet Weight &sir 

107 0.5 1mg lL  

Value Qua! MDL RDL Units 
- Wt Weight Basis I 23.4 0.5 1 I 

Value Qual MDL RDL Unit! 

4.8 

W e t  Weight Basis 

0.5 I m g l l  



PROJECT: 421 t95CI 

Parameters 

CONVENTIONALS 

King County Environmental Lab Analytical Report 
Locator: LSGL14 
Descrip: SE Ginder Lk Rd, W 
Sampled: Dec 16.97 
Lab ID: LlZ512-13 
Matrix: STORM WTR 

M.Codo=Convenlionals SMZMO-D 

Total Suspended Solids 6 0.5 1 mg/L 
M.Coda.Conventlonrls SM46OO.P-B.E -. ~ - - .  -.- 

Total Phosphorus 0.0433 0.005 0.01 l n g ~ l l  

Ortho Phosphorus 0.00773 0.002 0.005 mgR 

Data Mmagemenl and Anatysls Soctlon Cornpnhcnslvo Report #7609 



DESCRIPTION OF COMPREHENSIVE REPORT CONTENTS 

Locator 1 
Each sampling site is assigned a 
unique locator code which defines 
a unique, specific, geographic 
reference for that sampling point. 

Sample Date I 
The sample date is labeled 
Sampled. It is the record of the 
month, day. and y e q  the sample 
was collected 

Lab m I 
Each sample reccivcs a unique Lab 
sample number, so that all samples 
can be referenced by their sample 
num bcn. 

Matrix. I 
Ma& is the Lab's designation of 
the type of environment fiom 
which the sample was taken. 
There arc four groups of mahices: 
liquids. solids. tissues, and air. 
The mahices and their codes sic as 
follows. 

Liquid 
OTHER m LA 
INEW LB 
EFFLWENT LC 
DIGSLUDGE UD 
IWWTR .LE 
SEWER WTR LF 
STORM WTR LG 
DRINKWTR Il-; 
GRND WTR U t  
FRESHWTR LK 
SALT WTR LL . 

FJLTERWTR LM 
BLANK WTR LN 
SEPTAGE LP 
TCLPLEACH LQ 
RECONWTR L.R 
SEMEXTRACT LS 

soms 
OlXR SOLID SA 
SOIL . SB 
COMPOST SC 
SLUDGE SD 
FRSHWTRSED SE 
S A L M S E D  S F  
TW SLUDGE SG 

Matrices ConL 
IN-LINESED SH 
SOLIDBLANK SJ 

TISSUES 
OTHRTISS TA 
ALGAE TB 
PLANT TC 
SHELLFISH TD 
FISH TE 
CRAYFISH W TF 
CRAYFISH E TG 
ORGANS TI4 

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. ~ a c h  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 applicable to all 
par&etea, for example pH. Also, 
Particle Size Distribution is not 
based on moisure content 

1 Parameters I 
Parameters (analytes tested for) arc 
reported in sub-groups 
comspondiig to the laboratory 
that tested for them. The sub- 
groups =: organics, metals, 
codventionals, and micro (miuo- 
biology) field analysis, and 
Aquatic Toxicology. 

Qualifiers currently used I 
Qualifiers give additional 
information about data points. 

cMDL Less than method 
detection limit 

&DL Less than reporting 
detection lirnit (pnc- 
tical quantitation limit. 
PQL) 

RDL Equal to the Reporting 
Detection Limit 

Qlurlificrs Conk 

AD Adult 
B Blank 
C Confluent growth 
D Dominant 
E Eslimated micmbial munt or 

biased analylc concentration 
G Manix spike or SRM 

recovery below 
acceptance range 

H Sample handling criteria 
were not met, prior to 

, analysis. 
J# Chemist's md~dcace of a 

Tenurively Identified 
Compound u indicated 
by the value of #. The 
value vuy from 1 to 4, 
the most confident being 1. 

L Recovery of matrix spike or 
SLM Iboveacoeptance 
-ge 

LV Larvae 
NF Not found 
P Prtsenr 
PU Pup= 
R Datd may not be usable 
S Sub-dominant 
TA Text information 

available 
TNTC Too Numerous to Count 
X Matrix s p i h  or r w o g ~ e  

recovery <I0 % 
>MR Analyte concentration 

excccds capacity to 
measure 

>### Population count exceeds 
capacity to measure 

Other qualifiers used before 
8/16/96 

CS Cornparite sample 
DL Diluted 
IP Incorrca pruervation 
Is h-cdy sampled 
SL Sample lost 
TlA Textinformarion 

available 
XCM Exceeds capacity to 

measure (Instrument X 
limitstion) 

XHT Exceeds holding time 

Value I 
The value is the measurement of 
the parameter expressed in the 

' 

appropriate units of measure. The 

Revised: Aug. 15, 96 see reverse side 
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King County 
Water and Land Resources Division 
Environmental Laboratory 
Department of Natural Resources 
322 West Ewing Street 
Seattle, WA 98119-1507 

December 15, 1997 

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

FROM: Mary Silva, Laboratory Project Manager -hQ 
WLRD, Environmental Laboratory j 

SUBJECT: Attached R e ~ o r t  for Proiect 421 195CT. Black Diamond Storm 
Sam~les L12258-1- 13. 

Attached is the comprehensive report for the water samples delivered to  the laboratory on November 7, 
1997. The samples were analyzed in the conventionals section of the laboratory. QAlQC 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 were within control windows (r = 0.995 
or greater, and +I- 20% of the true value respectively). Method blanks are expected to  be less 
than method detection limits. Laboratory duplicates are expected to  be within 25% relative percent 
difference, recovery of matrix spikes is expected to  be within 70-1 30%. 

The analysis of ORTHOP in  samples L12258 -4 and -1 3 exceeded the recommended 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 t o  
indicate improper sample handling techniques. 

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

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

121597.00C 
Page 1 



Conductivity 

3 o i s s o ~  Oxygen mnkr) 

I 1% hmo Phosphorus I 

5 3 Total Phosphorus 

Total Suspended Solids 1 



ROJECT: 4211 05CT 

arameters 

OMBlNED LABS 

King County Environmental Lab Analytical Report , 

Locator: LSIN7 
Desuip: Mud Lk Outfali S2 
Sampled: Nov 07,87 
Lab ID: L12258-5 
Matrix: STORM WTR 
% Solids: 

Value Qual MDL RDL 
. ~ W & h l ~ s s i s  

Locator: LSIN8 
Desuip: Ginder Creek at SR 
Sampled: Nov 07.97 
Lab ID: L12258-S 
Matrix: STORMWTR 
% Solids: 

Focalor: LSGC4 
Descrip: Gindes Creek at Ma 

ampled: fitob 07, 97 
l a b  Kk L? 2256-7 
Matrix: STORM WTR 
% Solids: 

M.Code-ConvmnUonals SYZWDD 
otal Suswnded Solids 4.4 0.5 1 mglL 11 4.2 0.5 1 mflR 11 9.2 0.5 1 mdL I 1.4 

Locat~i: LSRC9 
Desulp: Rock Creek Tribula 
Sampled: Nov 07,87 lab [D: L12258-8 

atfix: STORM WTR 
% Solids: 

Unils 

Data Murapernerd and Amlysls SecUon Compmhadvr Rmport 17107 

Value Qual MDL RDL Units - We1 WigN W S  

issolved Oxyeen (Wmkler) 
M.Code~onverulonala SWIRP-B.E ------ 

otal Phosphorus 0.0381 0.005 0.01 mglL 
UCodrConventlonala SY4MOP-F 

dho Phosphorus 

Value Qual MDL RDL Unils 
- We1 W Q h I  Bad8 

0.0455 0.005 0.01 mg/L 



'aramelers 

:OMBINED LABS 

King Counq 
Locator: LSGL14 
Desuip: .SE Ginder Lk Rd, W 
Sampled: Nov 07, 97 
Lab ID: L12258-13 
Matrix: STORMWR 
% Solids: 

Value Qua1 MDL RDL Units 
-HmwigtuBsair 

:ondudivity 
Y.Cod.IConvenBonalr SMPW-D 

roial 1 Suspended solids 0.M cRDL 0.5 1 mg/Ll 
M.Cob.Convenllonllr SWLQOH-8 

,H 
YCodcConvrntlonals SM46000-8 

M.COblEonwnUonals SM45OQ-P-B,E 

rota1 Phosphorus 0.0154 0.005 0.01 m g ~  

I Environmental Lab Analytical Report 

Deb Yanegernent and Anelysls Sacllon Compnhenslvr Report nrO7 
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King County 
Water and Land Resources Division 
Environmental Laboratory 
Department of Natural Resources 
322 West Ewins Street 
Seattle, WA 98119-1507 

(2061 684-2300 

. December 1 5, 1 997 

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

FROM: Mary Silva, Laboratory Project 
WLRD, Environmental Laboratory 

SUBJECT: Attached Re~0r t  for Proiect 421 195CT. Black Diamond Storm 
Sam~les L12272-1- 1 3. , 

\: , 

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. OAIQC 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 were within control windows (r = 0.995 
or greater, and +I- 20% of the.true value respectively). Method blanks are expected to be less 
than method detection limits. Laboratory duplicates are expected to be within 25% relative percent 
difference, recovery of matrix spikes is expected to be within 70-1 30%. 

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

The data has passed all internal QAIQC 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. 

121597AbOC 
Page 1 



JECT: 421 195CT 

lBlNEO LABS-Lfquld 

Locator Lab ID umhoslan 
1 Ll2272-1 
2 L12272-2 
3 l.12272-3 

King County Environmental Lab Matrix Report 





King County Environmental Lab Analytical Report 
Locator: LSGL14 
Descrip: SE Ginder Lk Rd, W 
Sampled: Nov 12, 97 
Lab ID: L12272-13 
Matrix: STORM WR 
% Soltds: 

ramelen 

MBINED LABS 

M.Code=Conventlonrls SMZHCB 

Value Qual MDL RDL Units 
- Wal Yudpm Basis 

nductivity 
M.Code=ConvmUonals SMZ64CD 

iat Sus~ended solids 2 0.5 i man I 
;solved Oxygen (Wlnkler) 11 

tho Phosphorus 0.00507 0.002 0.005 mgk 

Dels M~nmsement md Anrlysls Sectlon Compnhenslve Report # 7 l 8  
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King County 
Water and Land Resources Division 
Environmental Laboratory - 
Department of Natural Resources 
322 West Ewing Street 
Seattle, WA 98119-1507 

(206) 684-2300 

December 29. 1999 

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

FROM: Mary Silva, Laboratory Project 
WLRD, Environmental Laboratory 

SUBJECT: Attached Report for Project 421 195CZ, Rock Creek WQ 
Samples L16860-1 - 10. 

Attached is the comprehensive report for the water samples delivered to the laboratory on November 29, 
1999. The samples were analyzed in the conventionals section of the laboratory. QAlQC 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 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 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. 

Rcch112999.doc 
Page I 



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 QAlQC 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. 

Rodd 12999.doc 
Page 2 





PROJECT: 421 195CZ 

King County Environmental Lab Analytical Report , 

Locator: LSlNP 
Descrip: Rock Creek at Morg 
Sampled: Nov 29, t999 
Lab ID: L16860-4 
Matrix: STORM WTR 
% Solids: 

Parameters Value Qual MDL RDL Units 
-Wet Weight Basis 

COMBINED LABS 

m-cV SMZs40-D {OMl-1) 

Data Management and Analysts SecIion Compmhenslve Report M211 

I 

Locator: LSlNt 
Rock Creek at Mout 

ampled: Nov 29, t 999 
Lab ID: L16860-3 
Matrix: STORM WTR 
1::: 

Locator: LSINB 
Descrip: Gtnder Creek at SR 
Sampled: Nov 29,1999 
Lab ID: Ll6860-I 
Matrix: STORM WTR 
% Solids: 

Value Qual MDL RDL Units Value Qual MDL RDL Units Value Qual MDL RDL Unit! 
-Wet WeipM Basis W e t  Might Bans - Wel Wight Bars 

Total Suspended Solids 1.4 0.5 1 mglL 
M - 3  SM4SW-P-B.Fmo8(OSo5015WO) 

Total Phosphorus 0.0129 0.005 0.01 mglL 

Page 1 of 3 

Locator: LSGC4 
Descrip: Ginder Creek at Mo 

ampled: Nov 29,1999 
ab ID: Ll6860-2 

Matrix: STORM WTR 1 Solids: , 

. -. - -- . - 
-. - -. - - - - - 
-- - 0.005 0.01 mgll 



PROJECT: 421 195CZ 

Parameters 

COMBINED LABS 

King County Environmental Lab Analytical Report . 

Value Qual MDL RDL Units Value Qual MDL RDL Unit Value Quai MDL RDL Units Value Qual MDL RDL Units 
- Wei Weighl Basis I - Wst W g h l  Basis 1 -Wet Weight Basis I -Wet We~ght Basis 

M.CY SM46DO.P-B,Fmod(OSO50?S.O00) -- -- - - 
Total Phosphorus 

Locator: LSOUTlO 
Descrip: Lake Sawyer OuMo 

ampled: Nov 29, 1999 1. Ll6860-8 
Matrix: STORM WTR 

Solids: 

Data Management and Anatylls Section Cornpnhsnslvs Report M211 

Locator: LSGLl4 
Descrip: SE Ginder Lk Rd, W 

ampled: Nov 29,1999 1 ab ID: Ll6860-7 
Matrix: STORM WTR 
% Solids: 

Locator: LSGCll 
Descrip: Ginder Cr at Rober 
Sampled: Nov 29.1999 
Lab ID: Ll6860-5 
Matrix: STORM WTR 
% Solids: 

Page 2 d 3  

ocator: LSIN3 
scrip: Rock Creek at Abra 

ampled: Nov 29.1999 lb L168604 
Matrix: STORM WTR 
% Solids: 



PROJECT: 421195CZ 

King County Environmental Lab Analytical Report 
Locator: LSIN9 Locator: LSINOUTDUP 

Sampled: Nov 29, 1999 Sampled: Nov 29,1999 
Lab ID: L16860-9 Lab ID: Ll686O-10 
Matrix: STORM WTR Matrix: STORM WTR 
% Solids: % Solids: 

Parameters 
-Wet Weight Basis -wet We~ghl Basla 

COMBINED LABS 

W SM2640-0 (0301409001) 

Total Suspended Solids 2.7 -- - - - - - - - - - 
W SM5~P-B,Fmod(O3Q3QlSQOO~ -- -- - .- -. . -- - - - - --- - - - . - - - - -- 
Total Phosphorus - - -. - - -- - -- - 0.005 0.01 mglL --- -- .- -. . - - - 

Data Management and Anrlylrr Ssctlon Compmhenrlvs Repofi lB211 Page 3 of 3 



DESCRIPTION OF COMPREHENSIVE REPORT CONTENTS 

TNTC 
X 

Locator 

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

Sample Date 

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

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

Matrix. 1 
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 air. The 
matrices and codes follow: 
LIQUID 

OTHERWTR LA 
INFLUENT LB 
EFFLUENT LC 
DIG SLUDGE LD 
IW WTR LE 
SEWER WTR LF 
STORM WTR LG 
DRlNKWTR LH 
GRNDWTR LJ 
FRESH WTR LK 
SALT WTR LL 
'ILTER - LM 
BLANK WTR LN 
SEPTAGE LP 
TCLPLEACH LQ 
RECON WTR LR 
SEMEXTRACT 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 SI 

Adult 
Blank 
Confluent growth 
Dominant 
Estimated microbial count 
biased analyte concentration 
Matrix spike or SUM 
recovery below 
acceptance range 
Sample handling criteria 
were not met, prior to 
analysis. 
Chemist's confidence of a 
Tentatively Identified 

. Matrices Cont. 
SPMD SK 

TISSUES 
OTHR TISS T A 
ALGAE TB 
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 I 
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 applicable to all 
parameters, for example pH. Also. 
Particle Size Distribution is not 
based on moisure content. 

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

Qualifiers currently used I 
Qualifiers give additional 
information about data points, 

<MDL Less than method 
detection limit 

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

RDL Equal to the Reporting 
Detection Limit 

Compound as indicated 
by the value of #. The 
value can vary from I to 4, 
the most confident being 1. 
Recovery of matrix spike or 
SRM above acceptance 
mge 
Larvae 
Not found 
Rcscnt 
Pupae 
Data may not be usable 
Sub-dominant 
Tcxt information 
available 
Too Numerous to Count 
Matrix spike or surrogate 
recovery < 10 % 
Analyte concentration 
exceeds capacity to 
measure 
Population count exceeds 
capacity to measure 

Other qualifiers used before 
8/16/96 

CS 
DIL 
IP 
IS 
SL 
TIA 

XCM 

Composite sample 
Diluted 
Incorrect preservation 
Incorrectly sampled 
Sample lost 
Tcxt information 
available 
Exceeds capacity to 
measure (Instrument X 
limitation) 
Exceeds holding time 

1 Value I 

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

Revised: Jan. 15, 99 see reverse side 



KING COUNTY METRO ENVIRONMENTAL LABORATORY 
Lab QC Repor t  - 12/22/1999 02:21 

Run ID: R42441 Workgroup: WG46158 ( t o t p )  

T o t a l  Phosphorus 

LD:WC46158-3 L1694B- 

MS:WG46158-4 L l6948-1  Matr ix:  FRESH WTR L i s t t y p e :  O T O m O  Nethod: S144500-N-C (03-03-013-000) P r u j e c t :  421195CY PKey: STD 

Paramete r  Mdl Rdl U n i t s  SanrpValua T r u e v a l u e  MS Value % X e c .  Qua1 L i m i t s  RPDtRSD Qua1 Llmr t s  
T o t a l  N i t r o g e n  . DS .I . 9 0 9  0 . B  1 . 7 5  105  70-130 

HS:WG46158-4 L16948-1 Mat r ix ;  ~ E S H  WTR L i s t t y p e :  C V T W  Method: SM4SOO-P-B,Fmodt03-03-013-0001 P r o j e c t :  421195CY PKey: STD 

Paraaet er xdl Rdl Units SampQaltle T r u e v a l u e  MS Value % Rec. Qua1 L i m i t s  RPDJRSD Qua1 L i m l t s  
T o t a l  Phosphorus .0 0 s  . O 1  mg/L .0953 0.05 .147 102 70-130 

LCS:WG46158-5 Mat r ix :  BLRNK WTR L l s t t y p e :  CVTOTN Method: SM4E-00-B-C (03-63-013-0003 P r a j e c t :  PKey: STD 

Paramete r  Mddl Rdl units SampValue Truevalue LCS Value % Rec. Qua1 L i m i t s  RPD/RSD Qua1 L i m l t s  
T o t a l  N l t r o g e n  . 115 .1 mg/L 0.895 .873 3B 85-115 

LCS:WG46158-5 Matrix:BLANKWTR List type:CVTOTP Methud:SM45dO-P-B,Fmod~b3-03-013-00dJ P r o j e c t :  PKey:STD 

Paramete r  Mdl Rdl  U n l t s  SarnpValue Trueva lue  LCS Value b Rec. Qua1 L i m l t s  --- RPD/RSD Qua1 L l m l t s  
T o t a l  Phosphorus , 0 0 5  0 1 mg/L 0 .053  ,0494 9 3  85-115 

Page 1 



KING COUNTY METRO ENVIRONMENTAL LABORATORY 
Lab QC Report - 12/22/1999 02:21 

Run I D :  R42441 Workgroup: WG46158 (totp) 

LCS:WQ46158-6 

LCS:W096158-6 

PIB:WM6158-7 

1195CS PKey. STD 

type: CVTOTN Method: SM4500-N-C (03 -63 -013 -000 )  Project: 421195CS PKey STD 

ME :WG46158-8 Matrlx: BLANK WTR Listtype: CVTOTP Metfsod: SMQSOO-P-B,Fm&(03-03-013-0001 Ptoject. 421195CS PKey: STD 

Parameter Mdl R d l  Unlts HB Value Quai 
Total Phosphorus ,005 . 0 1  mg/L &DL 

Page 2 



KING COUNTY METRO ENVIRONMTNTAL LABORATORY 
Lab QC Report - 12/22/1999 02:22 

Run ID: R42483 Workgroup: WG46153 (TSS Storms) 

MB:WG46153-3 Matrix: BtANK 

Page 1 



King County 
Water and Land Resources Division 
Environmental Laboratory - 
Department of Natural Resources 
322 West Ewing Street 
Seattle, W A  98119-1507 

August 30,1999 

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

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

SUBJECT: Attached Report for Proiect 421 195CZ. Rock Creek WQ Monitorinq 
Sample's L15998-1 - 10, 

Attached is the comprehensive report for the water samples delivered to the laboratory on July 23, 1999. 
The samples were analyzed in the conventionals sections of the laboratory. QAIQC 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 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 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. 

OB3099.doc 
Page 1 



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 QAlQC 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. 

083099.doc 
Page 2 







PROJECT: 421 195CZ 

Parameters 

COMBINED LABS 

King County Environmental Lab Analytical Report . 
Locator: LSGC11 Locator: LSGL14 
Desuip: Ginder Cr at Rober Abra Descrip: SE Ginder Lk Rd, \ 
Sampled: Jul22, 1999 ampled: Jul 22, 1999 Sampled: Jul22, 1999 
Lab ID: L15998-5 Lab ID: Ll5998-7 
Matrix: STORM WTR Matrix: STORM WTR 
% Solids: % Solids: 

Value Qua1 MDL RDL Units Value Quai MDL RDL Units Value Qual MDL RDL 
-We! Weigh1 Basis -Wet Weight Batis -Wet Weight Basis 

Total Suspended Solids 2.6 - - -- . - - -- - 0.5 1 . - - - - - 
M-W sM4Ma-H-e (03-01403-002) - ... ~ - - -A . - - - - - -. -. - -- - 

M G  SWOQP-8,Fmod(0343413-000) -- 
Total Phosphorus - - 0.01 -- m g / L l p ~ - - - ~ ~  -- . . . - - - 

-ocator: LSOUTlO 
3escrip: Lake Sawyer Oufflo 
Sampled: Jul22, 1999 
-ab ID: L15998-8 
Matrix: STORM WTR 
K Solids: 

Value Qual MDL RDL Unit! - Wal Weight Basis 

Data Management md Anrlyslr Sectlon Cornpmhcnrlvn Report 119060 



PROJECT: 421 195CZ 

Parameters 

COMBINED LABS 

King County Environmental Lab Analytical Report 

Value Qual MDL RDL Units Value Qual MDL RDL Units 
-Wet Welghl Basis ll -WetWaighl Basia I 

Locatoc LSlN9 
Descrip: Ravensdale Creek I 
Sampled: Jul22, $999 
Lab ID: L15998-9 
Matrix: STORM WTR 
% Solids: 

Total Suspended Solids 
-. -- --. - - - .- . . -. - - .. . . - - - . - -. . . . . -- 

M SM4SOO-H-• (0341403-002) 
7.61 

MUX SM4SOaP.B,Fm~(oJ414l~OW) 
Total Phosphorus 0.0123 

Locator: LSINOUTDUP 
scrip: InflowlOutflow Dup 

ampled: Jul22, 1999 
ab ID: Ll5998-30 

Matrix: STORM WTR 
% Solids: 

k t r  Manmuement rnd Anrlysls Section Compnhmslvr Repoll #SOSO 



DESCRIPTION OF COMPREHENSIVE REPORT CONTENTS 

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

Sample Date 

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

1 Lab ID I 

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

I Matrix. I 

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 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 
GRNDWTR LJ 
FRESH WTR LK 
SALT WTR LL 
FILTER WTR LM 
BLANK WTR LN 
SEPTAGE LP 
TCLPLEACH LQ 
RECON WTR LR 
SEMEXTRACT LS 
NON WATER LT 

SOLIDS 
OTHR SOLID SA 
SOIL SB 
COMPOST SC 
SLUDGE SD 
FRSHWTRSED SE 
SAL-ED SF 
IW SLUDGE SG 
IN-LINE SED SH 
SOLIDBLANK SJ 

Revised: Jan. 15.99 

.Matrices Conl. 
SPMD SK 

TISSUES 
OTHR TlSS TA 
ALGAE TB 
PLANT TC 
SHELLFISH TD 
FISH TE 
CRAYFISH W TF 
CRAYFISH E TG 
ORGANS TH 

AIR 
AIRBLANK AA 
AIR AB 
LANDFILGAS AC 
SEWER AIR AD 

%Solids I 
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 applicable to all 
parameters, for example pH. Also, 
Particle Size Distribution is not 
b a d  on moisure content. 

Parameters 1 
Parameters (analytes tested for) are 
reported in sub-groups 
comsponding to the laboratory 
that tested for them. The sub- 
groups are: organics, metals, - 
conventionals, and micro (micro- 
biology) field analysis, and 
Aquatic Toxicology. 

Qualifiers currently used I 
Qualifiers give additional 
information about data points. 

<MDL Less than method 
detection limit 

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

RDL Equal to the Reporting 
Detection Limit 

Adult 
Blank 
Confluent growth 
Dominant 
Estimated microbial count 
biased analyte concentration 
Matrix spike or SRM 
recovery below 
acceptance range 
Sample handling criteria 
were not met, prior to 
analysis. 
Chemist's confidence of a 
Tentatively Identified 

Compound as indicated 
by the value of #. The 
value can vary from I to 4, 
the most confident being 1. 
Recovery of matrix spike or 
SRM above acceptance 
range 
Larvae 
Not found 
Rcst nt 
PUP= 
Data may not be usable 
Sub-dominant 
Text information 
available 
TOO Numerous to Count 
Matrix spike or surrogate 
recovery 4 0  % 
Analyte concentration 
exceeds capacity to 
measure 

>### Population count exceeds 
capacity to measure 

Other qualifiers used before 
8/16/96 

CS 
DIL 
1P 
IS 
SL 
TIA 

XCM 

Composite sample 
Diluted 
lncomct presetvation 
lncomctly sampled 
Sample lost 
Text information 
available 
Exceeds capacity to 
mesure (Instrument X 
limitation) 
Exceeds holding time 

1 Value 1 

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

see reverse side 



KING COUNTY METRO ENVIRONMENTAL LRBORATORY 
Lab QC R e p o r t  - 0 8 / 1 0 / 1 9 9 9  0 3 : 5 9  

Run I D :  R32889 Workgroup: WG43865 (ph) 

P a g e  1 



KING COUNTY METRO ENVIROEIMENTAL LABORATORY 
Lab QC Report - 08/10/1999 03:56 

Run ID: R33031 Workgroup: WG43874 (totp) 

Page 1 



KING COVNTY METRO ENVIRONMENTAL LRBORATORY 
Lab QC Report - 08/10/1999 03:55 

Run ID: R33269 Workgroup: WG43982 (tss) 

Page 1 



King County 
Water and Land Resources Division 
EnvironmentalLaboratory - 
Department of Natural Resources 
322 West Ewing Street 
Seattle, WA 98119-1507 

November 22, 1999 

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

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

SUBJECT: Attached Report for Project 421 195CZ, Rock Creek 
Samples L16486-1- 10. 

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

Conventionals: 

Sample 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 daily, and temperatures are noted in the logbooks before and af&er analysis. 

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

1 12299.d~~ 
Page 1 



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

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 QAlQC 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. 

112299.doc 
Page 2 



PROJECT: 421 1 95CZ 

COMBINED LABS-Llquld 

King County Environmental Lab Matrix Report 
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PROJECT: 421195CZ 

Parameters 

King County Environmental Lab Analytical Report . 

Value Qual MDL RDL Units Value Qua! MDL RDL Units Value Qual MDL RDL Units 
-Wet Weight Basis -Wet W g h t  Basis H -Wet Might  &$is 

COMBINED LABS 

Locator: LSOUTlO 
escrip: Lake Sawyer Oufflo 

Sampled: Sep 28, 1999 lab ID: L16486-8 
Matrix: STORM WTR 
% Solids: 

Locator: LSGCll 
Descrip: Ginder Cr at Rober 
Sampled: Sep 28.1999 
Lab ID: L16486-5 
Matrix: STORM W R  
% Solids: 

Conductivity -- 
WCV 8 W 2 W  10341409003~ 

ocator: LSlN3 Locator: LSGL14 
saip: Rock Creek at Abra Descrip: SE Ginder Lk Rd, W 

ampled: Sep 28, 1999 ampled: Sep 28, 1999 lb L1648&6 lab Ll6486-7 
atrix: STORM WTR Matrix: STORM WTR 

% Solids: % Solids: 

Total Suspended Sollds 1.5 0.5 1 man 

M-cv SWdO&P-B.Frnad(O3434lS4W) - 
Total Phosphorus 0.0144 0.005 0.01 mgll 

Value Qual MDL RDL Units 
- We1 Weight Basis 

Dab Management and Analysis Saction Compfehtnslvr Repart C8lIU 



PROJECT: 421 195CZ 

Parameters 

COMBINED LABS 

King County Environmental Lab Analytical Report 

Value Qual MDL RDL Units Value Qual MDL RDL Units 
-M ~atmt Baala I - Wel Weight Basis 

Locator: LS1N9 
Descrip: Ravensdale Creek I 
Sampled: Sep 28,1999 
Lab ID: Ll6486-Q 
Matrix: STORM W R  
% Solids: 

WW SM26l04 (0341001401) 

Conductivity 105 0.5 lumhos/cm 
MlCV SM2MO-D (050140e001) -- 
Total Suspended Solids 0.82 <RDL 0.5 1 mglL 0.5 I m g l l  

Locator: LSINOUTDUP 
Descrip: lnflowlOufflow Dup 
Sampled: Sep 28, t999 
Lab ID: Ll6486-10 
Matrix: STORM WTR 
% Solids: 

M - 3  SM4sw-H.B (0341001402) 

PH 7.69 -- -. . - - -- -- -- 
McCV SM46OO-P-B,Fmod(O+O341U100) -- 
Total Phosphorus 0.0072 <RDL 0.005 0.01 0.005 0.01 mgll 

Data Managemant and Analpls Sectlon Compmhenrlve Report MI63 Page 3 01 3 



DESCRIPTION OF COMPREHENSIVE REPORT CONTENTS 

Locator I Matrices Cont. 
SPMD SK I Qualqern con,. 

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

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

1 Lab ID I 

Each sample receives a unique Lab 
sample number, so that all samples 
can be referenced by their sample 
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, 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 
GRNDWTR LJ 
FRESH WTR LK 
SALT WTR LL 
FILTERWTR LM 
BLANK .WTR LN 
SEPTAGE LP 
TCLPLEACH LQ 
RECON WTR LR 
SEMEXTRACT LS 
NON WATER LT 

SOLIDS 
OTHR SOLID SA 
SOIL SB 
COMPOST SC 
SLUDGE SD 
FRSHWTRSED SE 
SALTWTRSED SF 
IW SLUDGE SG 
IN-LINESED SH 
SOLIDBLANK SJ 

TISSUES 
OTHR TlSS 
ALGAE 
PLANT 
SHELLFISH 
FISH 
CRAYFISH W 
CRAYFISH E 
ORGANS 

AIR 
AIR BLANK 
AIR 
LANDFILGAS 
SEWER AIR 

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 applicable to all 
parameters, for example pH. Also, 
Particle Size Distribution is not 
based on moisure content. 

Parameters I 
Parameters (analytes tested for) are 
reported in sub-groups 
corresponding to the laboratory 
that tested for them. The sub- 
groups are: organics, metals, 
conventionals, qnd micro (micro- 
biology) field 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) 

RDL Equal to the Reporting 
Detection Limit 

AD Adult 
B Blank 
C Confluent growth 
D Dominant 
E Estimated microbial count 
or biased analyte concentration 
G Matrix spike or SRM 

recovery below 
acceptance range 

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

I# Chemist's confidence of a 
Tentatively Identified 

Compound as indicated 
by the value of #. The 
value can vary from I to 4, 
the most confident being I. 
Recovery of matrix spike or 
SRM above acceptance 
range 
Larvae 
Not found 
Present 
PUP= 
Data may not be usable 
Sub-dominant 
Text information 
available 
Too Numerous to Count 
Matrix spike or surrogate 
recovery 4 0  ./. 
Analyte concentration 
exceeds capacity to 
measure 

>### Population count exceeds 
capacity to measure 

Other qualifiers used before 
8/16/96 

CS 
DIL 
1P 
1s 
SL 
TIA 

XCM 

Composite sample 
Diluted 
Incomct preservation 
lmomctly sampled 
Sample lost 
Text information 
available 
Exceeds capacity to 
measure (Instrument X 
limitation) 
Exceeds holding time 

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

Revised: Jan. 15, 99 see reverse side 
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Klng County 
Water and Land Resources Division 
Environmental Laboratory 
Department of Natural Resources 
322 West Ewing Street 
Sealtle, WA 98119-1507 

March 13,2000 

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

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

SUBJECT: Attached Report for Project 421 195CZ, 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. QAIQC 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 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 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. 



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 QAIQC 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. 

RmkLUlJOO.doc 
Page 2 





PROJECT: 421 195CZ 

King County Environmental Lab Analytical Report 
Locator: LSINB 
Descrip: Ginder Creek at SR 
Sampled: Feb 10,2000 
Lab ID: L17314-1 
Matrix: STORM WTR 
% Solids: 

ampled: Feb 10,2000 

Solids: 

Parameters Value Qual MDL RDL Units 
-Wet Wslght Bosit 

COMBINED LABS 

WCV SMZS40-0 (03Ql909401) 

Data Management and Anamis Scctlon Comprehcnslve Rcporl fO3S6 

Total Suspended  ori is 1.4 0.5 1 mg/L 
lkCV SM4500PbFmeqO593415000) 
Total Phosphorus 0.0124 0.005 0.01 mglL 

Value Qual MDL RDL Units 
-Wet W g h t  Baals 1 4.9 0.5 1 rngl~/-= 

0.0173 0.005 0.01 mglL 0.0256 0.005 0.01 mglL 0.0222 0.005 0.01 mgll 

Value Qual MDL RDL Units 
-Wet Weight Boris 

Value Qual MDL RDL Unit: 
-Wet Weight Basis 



PROJECT: 421 195CZ 

Parameten 

COMBINED LABS 

King County Environmental Lab Analytical Report 

Value Quai MDL RDL Units Value Qua1 MDL RDL Units Value Qual MDL RDL Value Qua1 MDL RDL Units 
-WaWeight Barla I -Wet hbigh~ Basla I -Wet WeigM Basis - Wel Weighl Basis II 

Locator: LSGCl I 
Desulp: Ginder Cr at Rober 
Sampled: Feb 10,2000 
Lab ID: L17314-5 
Matrix: STORM WTR 
% Solids: 

Ll7314-8 

Dah Manapemant and Analysls Saclion Cornprehenrlva Report 19356 

M-CV SM254Db (03-07009401) 

Total Suspended Solids 1.7 0.5 1 mgL 
M-CV SMld00-P-B,Fmod(OMMlM00) 

Total Phosphorus 0.0121 0.005 O.Ot mgR 

Page 2 of 3 

1 4.2 0.5 I m g l i  1.4 0.5 1 mg I L l b  

0.0172 0.005 0.01 mgR 0.0116 0.005 0.01 mglL 0.0155 0.005 0.01 mgR 



PROJECT: 421 195CZ 

Parameters 

King County Environmental Lab Analytical Report 
Locator: LSlN9 
Descrlp: Ravensdale Creek I 
Sampled: Feb 10,2000 
Lab ID: Ll7314-9 
Matrix: STORM WIR 
% Solids: 

Value Quai MDL RDL Unit! 
-wet weight Badr 

COMBINED LABS 

M-(X SM2840-D 1 0 1 9 1 9 0 ~ 1 ~  

Total suspended Solids . 2.1 0.5 1 mglt 
M U V  SM4SWa,Frnod(o34rolro00) 

Total Phosphonrs 0.0101 0.005 0.01 mgn 

Locator: LSINOUTDUP 
Desaip: InflowlOutRow Dup 
Sampled: Feb 10,2000 
Lab ID: L77314-10 
MaMx: STORM WTR 
% Solids: 

0.0125 0.005 0.01 mglt 

ocator: LSINIS 
Descrip: 2ND OUTLET FROM 1 
Sampled: Feb 10,2000 
Lab ID: L17314-I1 
Matrix: STORM WTR 
% Solids: I 

Value Quai MDL RDL Units 
-Wet Weight Basls 

Data Mmnrgement md Anrlysls Seclton Comprrhenrlv* Repolt US366 

Value Qual MDL RDL Units 
-Wet Weight Basis 



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

I Locator 

Sample Date 1 

.. . - 

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

Lab ID 1 
Each sample receives a unique Lab 
sample number, so that all samples 
can be referenced by their sample 
numbers, 

I Matrix. 1 

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 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 
FILTERWTR LM 
BLANK WTR LN 
SEPTAGE LP 
TCLP LEACH LQ 
RECON WTR LR 
SEMEXTRACT LS 
NON WATER LT 

SOLIDS 
OTHR SOLID SA 
SOIL SB 
COMPOST SC 
SLUDGE SD 
FRSHWTRSED SE 
SALTWTRSED SF 
IW SLUDGE SG 
IN-LINESED SH 
SOLIDBLANK SJ 

Revised: Jan. 15, 99 

Matrices Conl. 
SPMD SK 

TISSUES 
OTHR TlSS TA 
ALGAE TB 
PLANT TC 
SHELLFISH TD 
FISH TE 
CRAYFISH W TF 
CRAYFISH E TG 
ORGANS TH 

AIR 
AIRBLANK AA 
AIR AB 
LANDFILGAS AC 
SEWER AIR AD 

%Solids I 
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 
normalire 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 applicable to all 
parameters, for example pH. Also, 
Particle Size Distribution is not 
based on moisure content. 

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

Qualifiers currently used I 
Qualifiers give additional 
information about data points. 

<MDL Less than method 
detection limit 

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

RDL Equal to the Reporting 
Detection Limit 

Qual~$ers Cont. 

AD Adult ' 

B Blank 
C Confluent growth 
D Dominant 
E Estimated microbial count 
or biased analyte concentration 
G Matrix spike or SRhl 

recovery below 
acceptance range 

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

I# Chemist's confidence of a 
Tentatively Identified 

Compound as indicated 
by the value of U. The 
value can vary from I to 4, 
the most confident being I .  

L Recovery o f  matrix spike or 
SRM above acceptance 
*ge 

LV Larvae 
NF Not found 
P Pnscnt 
PU Pupae 
R Data may not be usable 
S Subdominant 
TA Text information 

available 
TNTC Too Numerous to Count 
X Matrix spike or surrogate 

recovery 110 % 
>MR Analyte concentration 

exceeds capacity to 
measure 

>### Population count exceeds 
capacity to measure 

- 
Other qualifiers used before 
8/16/96 I 
CS Composite sample 
DL Diluted 
IP Incomct preservation 
IS I l l C O ~ d y  SUllpltd 
SL Sample lost 
TIA Text information 

available 
XCM Exceeds capacity to 

measure flnstnunent 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 ENVIRONMENTAL LABORATORY 
Lab QC Report - 03/06/2000 09:17 

Run ID: R47140 Workgroup: WG47249 0 

Page 1 



KING COUKPY METRO ENVIRONMENTAL IABORATORY 
Lab QC Report - 03/06/2000 09:18 

Run ID: R46749 Workgroup: WG47236 (TSS) 

Page 1 





Klng County 
Water and Land Resourres Divlsion 
Environmental Laboratory 
Department of Natural Reso- - 

322 West Ewing Street 
Seattle, WA 98119-1507 

(2061 684-2300 

April 25,2000 

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

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

SUBJECT: Attached Report for Project 421 195CZ, Rock Creek WQ 
Samples L17515-1 - 11. 

Attached 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. QAlQC 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. 

Anatytical 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 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. 



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 QAlQC 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. 





PROJECT: 421195CZ 

Dab Manapomant and Analy.1~ SmsUon Compnhmlur Repott W 

King County Environmental Lab Analytical Report 
Locator: LSlN2 
Descrlp: Rock Creek at Morg 
Sampled: Mar 24,2000 
Lab ID: L17515-4 
Matrk STORMWTR 
% Solids: 

Value Qual MDL RDL Units 
-Wet We~hl Basis 

4.6 1 2 mglL 

0.032 0.005 O.Ot mg/L 

Locator: LSlNl 
Descrip: Rock Creek at Mout 
Sampled: Mar 24,2000 
Lab ID: L17515-3 
Matrix: STORM WTR 
% Solids: 

Value Qual MDL RDL Units 
-Wet Rblghl B18ia 

2.5 0.5 1 mg/L 

0.0288 0.005 0.01 mgR 

Locator: LSlN8 ocator; LSGU 
Desaip: Glnder Creek at SR 
Sampled: Mar 24,2000 
Lab ID: L17515-1 
M a t h  STORMWR 
% Solids: 

Parameters Value Qual MDL RDL Unlts 
- vw WlgM  atl la 

COMBINED LABS 
M r m w  ~olo iaoroo i )  

Total Suspended Solids 2 0.5 1 mgR 
W SMIWOPa,Fmod(DSO~lSOW) 

Total Phosphorus 0.0145 0.005 0.01 mgL 

sdp:  Glnder Creek at Mo 
Sampled: Mar 24.2000 
a b  ID: Ll7515-2 
Matdx: STORMWTR 
% Sollds: 

Value Qual MDL RDL Units 
-Wet Walght 8.818 

2.2 0.5 1 mg/L 

0.0968 0.005 0.01 mglL 



King County Environmental Lab Analytical Report. 
Locator: LSOUTlO 
Desaip: Lake Sawyer Oufflo 
Sampled: Mar 24, 2000 
Lab ID: L17515-8 
Matrix: STORM WTR 
% Solids: 

Value Qua1 MDL RDL Units 
- Wsl Weight Basis 

0.89 <RDL 0.5 1 mglL 

0.0134 0.005 0.01 mglL - 

PROJECT: 421195CZ Locator. LSGCI 1 
Desalp: Glnder Cr at Rober 
Sampled: Mar 24,2000 
Lab ID: L17515-5 
Matrix: STORM WIR 
% Sollds: 

Parameters Value Qua1 MDL RDL Units - Wsl Weight Em Ja 

COMBINED LABS 

u.cv S M f ~  (034140L001) 

Total Suspended Sollds 2 0.5 1 mgfL 
fW4 S~-E,Fmod(OUIJ-Ol+OOO~ 

Total Phosphorus 0.0136 0.005 0.01 rnglL 

'Locator LSIN3 
Desdp: Rock Creek at Abra 
Sampled: Mar 24,2000 
Lab ID: L17515-6 
Matrix: STORM WTR 
% Sollds: 

Value Qual MDt RDL Units 
-Wet Wslght Baas 

3.3 0.5 1 mglL 

0.0200 0.005 0.01 mgk 

Locator: LSGLl4 
Descrlp: SE Glnder Lk Rd, W 
Sampled: Mar 24,2000 
Lab ID: L175157 
Matrix: STORMWIR , 
% Solids: 

Value Qua1 MDL RDL Units 
W s t  Welm Barlr 

2.4 0.5 1 mglL 

0.0134 0.005 0.01 mglL 



PROJECT 421195CZ 

Data Yanagemd and Anelyslr S.ctlon Cornpnhenske Rap& lDUl 

King County Environmental Lab Analytical Report- 
Locator: LSINlB 
Descrip: 2ND OUTLET FROM LA 
Sampled: Mar 24,2000 
Lab ID: L17515-11 
Matrix: SfORMWTR 
% Solids: 

Value Qual MDL RDL Units - WOI MOM 81811 

1.8 0.5 1 mgR 

0.0307 0.005 0.01 mglL 

Locator: LSINQ 
Desuip: Ravensdale Creek I 
Sampled: Mar 24,2000 
Lab 10: Ll7515-0 
Matrix: STORM WTR 
% Solids: 

Parrtmeters Value Qual MDL RDL Units 
-Nbt WIlghl Bade 

COMBINED LABS 

M-3 srr2Ho-O (WlDOLOdl) 

Total Suspended Solids 2.2 0.5 1 rngK 
mv S ~ a , F m o d ( ~ l ~ O O )  

towator: LSINOLITOUP 
Dssaip: InRbwlOuKIow Dup 
Sampfed: Mar 24,2000 
Lab ID: Ll7515-10 
M a w  STORMWTR 
% Solids: 

Value Qual MDL RDL Units 
-W.(Wlght Earls 

1.3 0.5 1 mg/L 

Total Phosphorus 0.0137 0.005 0.01 mglL 



DESCRIPTION OF COMPREHENSIVE REPORT CONTENTS 

AD Adult 
B Blank 
C Confluent growth 
D Dominant 
E Estimated microbial count 
or biased analfie concentration 
G Matrix spike or SRM 

Locator 

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

Sample Date I 
The sample date is labeled 
Sampled. It 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 refemnced by their sample 
numbers. 

Matrix. I 
Matrix is the Lab's designation of 
thc type of environment from 
which the sample was taken. There 
W 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 

WTR LG 
WTR LH 

GRNDWTR U 
FRESH - LK 
SALT WTR LL 

BLANK WTR LN 
SEITAGE LP 
TCLPLEACH LQ 
RECONWTR LR 
SEMEXTRACT LS 
NON WATER LT 

SOLIDS 
OTHR SOLID SA 
SOIL SB 
COMPOST SC 
SLUDGE SD 
FRSHWTRSED SE 
SALTWTWED SF 
IW SLUDGE SG 
IN-LINESED SH 
SOLIDBLANK SJ 

recovery below 

Matric~s ConL 
SPMD SK 

TISSUES 
OTHR TISS TA 
ALGAE TB 
PLANT TC 
SHELLFISH TD 
FlSH TE 
CRAYFISH W TF 
CRAYFISH E TG 
ORGANS TH 

AIR 
AIRBLANK AA 
AIR AB 
LANDFILGAS AC 
SEWER AIR AD 

I f(Solids I 
The percent of the non-liquid (by 
weight) portion of the sample. All 
data an 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 repor&. 
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 moisurc content 

Parameters 1 
Parameten (analytts tested for) arc 
rtportbd in subgroups 
c a m q o n d i i  to the laboratory 
that tested for them. The s u b  
p u p s  are: organics, metals, 
conveationals, and micro (micro- 
biology) field analysis, and 
Aquatic Toxicology. 

Qualifiers currently used I 
Qualifiers give additional 
information about data points. 

<MDL Less than method 
detection limit 

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

RDL Equal to the Reporting 
Detection Limit 

acceptance range 
H Sample handling criteria 

were not mef prior to 
analysis. 

J# Chemist's confidence of a 
Tentatively Identified 

Compound as indicated 
by the value of ;W. The 
value CM vary h m  1 to 4. 
the most confident being 1. 
h c ~ ~ u y  of matrix spike or 
SRM above acceptance 
range 
LalV11c 

Not found 
Ramt 
Pupae 
Data may not bc usable 
Subdominant 
Text information 
available 
Taa Numerous to Count 
hWrk spike or surmgatc 
recovery <I 0 % 
Analyte concentration 
exceeds capacity to 
measure 

>### Population count exceeds 
capacity to measure 

-Other qualifierr used before 
8/16/96 

Composite sample 
Diluted 
lncomct prrscnalion 
lncomaly sampled 
Sample lost 
Text information 
available 
Exceeds capacity to 
measwe (Instrument X 
limitation) 
Exceeds holding time 

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

Retdsed: Jan. 15.99 see reverse side 
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APPENDIX L 
Land Use Parameters for Modeling 





Date: 1 019197 

TO: Persons C o n k e d  about the 1/97 Draft Lake Sawyer Management Plan (LSMP) 

FROM: David Hart ley (KC- WLRD) 

CC: 

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

Concerns 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 fi-om 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 as reflected in the annexation agreement for each of the 3 subbasins that contribute runoff to 
the lake. In terms of land use categories, 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 quarrylmining and high-density residential 
acreages, and much reduced mediumdensity residential acreages. In the Lake Sawyer subbasin, 
changes include additional low-density acreage and reduced medium-density acreages. 



TABLE 

SUBBASIN 

RAVENS 
RAVENS 
RAVENS 
RAVENS 
RAVENS 
RAVENS 
RAVENS 
RAVENS 
RAVENS 
RAVENS 

ROCK 
ROCK 
ROCK 
ROCK 
ROCK 
ROCK 
ROCK 
ROCK 
ROCK 
ROCK 

SAWYER 
SAWYER 
SAWYER 
SAWYER 
SAWYER 
SAWYER 
SAWYER 
SAWYER 
SAWYER 
SAWYER - 

LAND USE 

PROV. 
FUTURE 

878 
121 
257 

3 1 
21 

191 
158 
633 
109 
1 3 2 ~  

1331 
233 
498 

52 
63 
80 

423 
391 
926 
260 

52 
5 1 
8 

42 
293 

0 
679 
59 

122 
19 

1. FUTURE 

LAND USE 
CATEGORY 

FOREST 
GRASS 
COMIIND 
MUL. FAM. 
OPEN WAT 
QUARRY 
SING. HI 
SING. LO 
SING. MED 
WETLAND 

FOREST 
GRASS 
COMIIND 
MUL. FAM. 
OPEN WAT 
QUARRY 
SING. HI 
SING. LO 
SING. MED 
WETLAND 

FOREST 
GRASS 
COMIIND 
MUL. FAM. 
OPEN WAT 
QUARRY 
SING. HI 
SING. LO 
SING. MED 
WETLAND 

COMPARISON 

FINAL 
FUTURE 

659 
123 
136 
35 
2 1 

191 
192 

1036 
0 

140 

1103 
132 
493 
21 
63 

387 
1237 
338 
70 

41 5 

34 
53 
I 0  
42 

293 
0 

679 
155 
37 
22 

%DIFF 

-25% 
1% 

-47% 
16% 
0% 
0% 

21 % 
64% 

-100% 
6% 

-1 7% 
-43% 

-1 % 
-61 % 

0% 
383% 
193% 
-1 4% 
-92% 
60% 

-35% 
5% 

29% 
0% 
0% 
0% 
0% 

162% 
-70% 
14% 



Comparison of HydrologiclWater Quality Land Classes 

While Table 1 shows that there are fairly significant land use differences between the two hture 
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 5 hydrologic classes shown in Table 2. The following conversion factors 
were used to "map" land use classes to hydrologic classes: 

Land Use 
Forest (F) 
Grass (G) 
Commercial (C ) 
Multi Farn (MF) 
Open Water (OW) 
Quarry (Q) 
Single High (SH) 
Single Med (SM) 
Single Med (SM) 
Wetland (WL) 

Hydrolo~icfWO Class 
1 00% Forest 
100% Grass 
8 5% Impervious, 1 5% Grass 
48% Impervious, 52% Grass 
100% Open Water 
100% Grass 
25% Impervious, 75% Grass 
10% Impervious, 90% Grass 
4% Impervious, 96% Grass 
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. 





Comparison of P Loadings- 4 %  Difference Watershed-wide 

The amount of P delivered to Lake Sawyer is based on characteristic concentrations and total runoff 
fiom each of the 5 hydrologic classes. The average loadings in kilograms/acre/year for each class 
are shown in 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 hture 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 %. 

T'hi; result suggests that in spite of some apparently significant land use changes, the estimate of 
net loading to Lake Sawyer does not change sufficiently to warrant a re-modeling in-lake nutrient 
dynamics. 





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 scenarios. 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 quarries 
represents a fairly optimistic view of runoff quality from these areas within the watershed. It 
implies that surface discharge is minimal fiom quarry areas or that it is well treated and relatively 
clean of sediments, turbidity and associated P. 

If a more pessimistic view of quanies is taken, total P-load prdcted 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 quarries. 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 scenarios rises fiom 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 firom 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 hture watershed loading to the lake is 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 quarries pose somewhat of a 
water quality "wild card" for the Lake Sawyer watershed. The 1/97 draft plan does not address the 



specific runoff and water quality characteristics of quany 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 high P concentrations to Lake Sawyer. These considerations suggest 
both the need for additional assessment of the runoff and pollutant loading characteristics of 
quarries 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 fiom quarries and other disturbed areas within the lake's watershed. 



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 has 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 areas. 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. If snow is a significant consideration, the age of 
the forest then needs to be older to fill in the canopy cover. Further refinement 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 
plans, King County parcel database, Black Diamond Storm Water Plan, and City Engineer for Black 
Diamond. 

Assumptions regarding the future land use are: some quarries were considered to be fully active, 
forest reserve delineation'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 
Lake Sawyer catchments were modified to incorporate the Black Diamond Storm Water Drain Plan. 
By intersecting the existing catchments and the storm water drainage basins, a unique set of 
catchments were developed. All catchments were used in the model, C9 on up. The re-delineation of 
the catchments that intersect with the Black Diamond drainage basins were separated out, no double 
counting of land area was done. Catchments were hand digitized into GIs database. 

' Brief literature search (I can't remember my reference, I'll dig it up later) and ernail conversation 
with Dr. Charles Rhett Jackson, P.E. Ph.D., Professor, University of Georgia, Athens. 
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. .. 
Jurisdictions Used 
Incorporated in 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: 

Future Land Use Types 

Forest 

Wetland 

Grass 

@W 

Medium Density residential 

High density residential 

Assumed WAQCEM Types 

Forest 

Forest 

Agriculture 

Agriculture 

SFR 

SFR 
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Multifamily 

Industrial 





APPENDIX M 
Ecology Equivalency Review Matrix 





King County Surface Water Design Manual 
Washington State Department Of Ecology (WSDOE) Equivalency Review Matrix 

THRESHOLDS AND D-ONS 
New Development - Small Parcel Thrrshold: 
All Single Family Residences (SFRs), less 
than 5.000 ft'or m t e r  of added impervious 
surftaw, OR land disturbing activities less 
than one a m .  

New Development - Large Parcel Threshold: 
1). 5,000 ft' or greater of added impervious 
surf' AND/OR land disturbing activities 
greater than one acre meets minimum 
requirements W1 throughR11; 
2). 5,000 ft'or greater of added impervious 
surfm AND Land disturbing activities less 
than one acre me& minimum requirements 
W2 through PI1 (and subject to small parcel 
requirements). 

KCC 9.04.030 @rainage 
miew threshold) 

S d w  Water Design 
' Manuel (SWDM) Chap. 1 
(adopted by public ruIe 

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 9.04.030 (threshold) 
SWDM Chap. 1 

KCC 16.82.100A 
(ESC requirement) 

. 

fiom or alters a drainage aystm of 12 inches in 
diameter or greater is also capimd. This 
second threshold effectively captures any land 
dishubimg activity over one acre that adds lesa 
than 5,000 f? of impervious surfm if they have 
any impact to surf' water drainage. Ifa 
project has to collect wata into a drainage 
system then they will be captured. This 
approach results in an equivalent proportion of 
projects capbred by the thresholds. 

DDES SFR Permit 
. R e q u  and Site 

Review Rucdures 

The drainage review threshold efiectively 
aptum I) any land disturbing activity over one 
a m  that adds less than 5,000 ftl of knpavious 
surf' that would bave my effects on surfha 

"&? e, 2) any SFR $at adds greater 
than 5,000 of impervious d a c e ,  or 3) dl 
pcnnitted projects containing or adjacent.to 
sensitive arras. Those projects not mptured by 
this threshold are still c a m  by the Water 
Pollution Code andlot Grading Code thrrsholds . 
requiring Erosion and Sediment Control (ESC) 
Best Management Practices (BMPs). In 
addition, any project seating an erosion or . . 

drainage problem is r e q u i d  to addnss its 
cause. Although a ~ n p l e x  appmch, the result 
is equivalent. 
AU projects requiring permits that create 5,000 
ft' of impervious surfhce an required to meet 
&ainage requirements. Any project that coUects 
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(control of disturbed 

, 

S d  Parcel Requirement #3: Protection of 
adjacent properties. 

Small Parcel Requirement #4: Maintenance. 

Small Parcel Requkanent #5: Other BMPs 
fan be required to mitigate if needed. 

MtNMJM REQUIREMENTS - MINTMUM 

. 

KCC 9.12.025.C (BMP 
requhments) 

KCC 16.82.100.E & K 
(protection of adjacent 

ProPnty) 

KCC 9.12.025.C 
(lbhtauyce of BMPs) 

KCC 9.04.090 
wee) 

KCC 16.82.100.B 
(Maiitenancc of ESC) 

KCC 9.12.035 (require 
additional BMFs) 

KCC 9.04.050 & SWDM 
CR #5 (require additional 

BMPs) 
REQUIREMENT #I : EROSION 

Erosion and S d i t  Control Requirement # 1. 
Stabilization and Sediment Trapping 

KCC 16.82.100A 
(ESC BMPs 
requirement) 

KCC 16.82.100.A 
(ESC BMPs 
requirement) 

KCC 16.82.100.A 
(ESC BMPs 
requirement) 

AND SEDIMENT 
KCC 9.04.050 
SWDM Con 

R e q w e n t  (CR) #5.2; 
5.5 & 5.8. 

(Cover masum, 
sediment retention, wet 

season construction) 

SFR ESC Fact Sheet 
(=vised) 

Building permit review 
and hpection 

Grading permit review 
and iqe!dion 

SFR ESC Fact Sheet 
(rrvised) 

Building permit review 
and ihgpection 

Grading puxnit rtiview 
and h@on . 

Building pennit 
inspection 

Grading pennit 
inspection 

CONTROL 
Same requirements as WSDOE except that the 
two day cover requhment only runs f b m  Oct. 1 
to Mar 3 1. The additional ESC requirements 
applied near sensitive aress will result in an 
equivalent level of protection. 

through the building pennit review process. 
Equivalent approach. 
?hose sites captured by full orpndl site 
drainage review meet requirement (See ESC 
Requirement #3 below). Those projects 
caphued by graiiing pennit meet r e q b e n t .  
Remaining sites am requ id  to meet these 
requirements under the grading code or the 
water pollution code which is implemented 
through the building permit review process. 
Equivalent approach. 
?hose sites mptwed by full or small site 
drainage review meet w i r r m m t  (See ESC 
Requirement # 14 below). ?hose projects 
captured by grading permit meet requirement 
Remaining sites an required to meet these 
requinments unda the grading cade or the 
wata pollution code which is implemented 
through the building permit review process. 
Equivalent approach. 
Both ESC and source control BMF requirements 
require additional controls if needed. 
Equivalent approach. 
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Similar requirements -equivalent 

Similar requirements - equivalent 

S d i t  trapping facilities must be in place 
prior to cmstmdon but other structureJ such as 
conveyance and i n m o n  berm can be built 
as construction proceeds (must be in place 
concurrently). Essentially q e  requirements - 
will provide equivalent prokction. 
Any cuts or fills that move over 100 yd3 of . 
material are required to me& grading code 
design conditions that ensun stability and 
mhhke erosion. Maximum distanca betwcen 
interception dikes and required use of erosion 
control blanketi are used for ESC. Equivalent 
level of protection. 
Requires detailed analysis as part of permit 
apptication that identifies any downstream 
impacts including aosion problems. Q u i ~ ~ l c n t  
level of protection. 
All temporary channels are required to be built 
to the conveyance standard3 of pemment 
systems. Approsch affards greater protection. 

Onsite systems can be used during cmstruction. 
Any inlets up to 500 fed downstream must be 
protected. All permanent ystcms and any 
d o m e a m  inlets that required protection are 
cleaned after final site stabilization. . 
Equivalent level of protection. 
Specifc section on roads and utilities 
athowledging their specific p b l a n s  f& ESC 
and requiring additional measures. Equivalent 
level of protection. 
Similar requirements - equivalent 
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Erosion and Sediment Control Requirement #2. 
Delineate Clearing and Easement Limits 

Erosion and S e d i t  Control R e q h n e n t  113. 
Protection of Adjacent Roperties 

Erosion and Sediment Control Requirement #4. 
Timing and Stabilization of Sediment 
Trapping Measures 

Erosion and Sediment Control Requirement #5. 
, Cut and Fill Slopes 

Erosion and Sediment Control Requirement #6. 
Controlling Oflsite Erosion 

Erosion and Sediment Control Requirement #7. 
Stab ' i t ion of Tempomy Conveyance 
Chsnnels and Outlets 

Erosion and W i t  Control Requirement #8. 
Storm Drain Inlet Protection 

Erosion and Sediment Control Requirement W9. 
Underground Utility comtwtion 

Erosion and Sediment Control Requirement 
# 10. C d o n  Access Route 

KCC 9.04.050 
SWDM CR #5 

(Clearing Si t s )  
KCC 9.04.050 
SWDM CR #5 

(Perimeter protection) 
KCC 9.04.090 ( T i )  

KCC 9.04.050 
SWDM CR #5 

(Cover measures, 
sediment retention, 

surface water control) 
KCC 9.04.050 
SWDM CR #5 

(Cover measures) 
KCC 16.82.100 

(Cut & fill requirements) 

KCC 9.04.050 
SWDM CR #2 

(Offsite analysis) 

KCC 9.04.050 
SWDMCRU5 & 4  
SWDM Sec. 5.4.6 

(Stomwater conmi, 
conveyance) 

KCC 9.04.050 
SWDMCRU5 . 

(Sediment retention, final 
stabilkation) 

KCC 9.04.050 
SWDM Sec. 5.6 
(Utility ESC) 

KCC 9.04.050 
SWDM CR US 

(Trafiic area stabilization) 
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SWDM CR #5 sensitive arcas. sections added fix utitities and 
(Construction within to cl&fy that construction site dewatering must 

Erosion and Sediment Control Requirement 
#13. Control of Pollutants Other thm 
Sediment on Construction Sites . 

Erosion and Sadiment Control Requirement 
. #14. Maintmance 

Erosion and Sediment Control Requknent 
#IS. Financial Liability 

sensitive anas) 

KCC 9.12.025 
Stormwater Pollution 

Control Manual 
(Source control BMPs) 

KCC 9.04.090 
(Maintenance) 
KCC 9.04.050 
SWDM CR #5 
(Maintenance) 
KCC 9.04.100 
KCC 9.04.050 
SWDM CR #5 

(Bonding) 
KCC 16.82.080 

(Grading bonding) 

run through-merit trap. Equivalent level of 
protection. 
BMPs required at umstndon sites. WSDOE 
has already determined l h t  this manual is 
equivalent. 

Similar requirements - equivalent . 

Similar r e q f i e n t s  - equivdent 

MINTMUM REQUIREhIENTS - LARGE DEVELOPMENT 
Minimum Requimnent #2: Pmervation of 

Nahaal Drainage Systems. 

Minimurn Requirement #3: Source Control of 
Pollution. 

All defined streams must be maintained, 
vegetative channels required when feasible, and 
discharge at the n a M  location required. 
Similar requirements - equivalent 

Applicable source controls requid for dl new 
and redevelopment Similar requirements - 
equivalent 

KCC 9.04.050 
SWDMCR#1$4 

(Discharge at naturaI 
location, conveyance) 

KCC 21A.24 (Sensitive 
Areasord ice)  

KCC 9.12.025 
S~III~WB~Q. Pollution 

Control Manual 
(source control BMPs) 

KCC 9.04.050 
SWDM Special 

Requirement (SR) #4 
(Source controls) 





KCC 21A.24.340 composition. Wetland buffers may only be used 
(mitigation requirements) if no feasible alternative exists and buffer 

functions are not adversely affkted. Any 
wetland mitigation is regulated exactly like a 
wetland. Constxucted wetlands am allowed but 
must be built like my other tmatment facility. 
Isolated class 3 wetlands which axe grazed wet 
meadows are allowed to be us+ for detention 
(but not treatment) of stormwater unless located 
in a designated ~CSOU~CC area. Cumulative level 

Minimum Requirement #7: Water Quality KCC 9.04.050 305j reporting Diffthen t l m e n t  gods are used for difikrent 
Sensitive Areas. 20.14 (Basin Plans) SWDM CR #8 NPDES pennit receiving bodies. Many of these areas and the 

KCC 9.08.120 (Lake (Different treatment requirements water quality r e q h e n t s  to protect than wac 
Management Plans) goals for sensitive identified through basin plans. h addition, lake 

(specific lake 

Minimurn Requirement #8: Off-site Analysis, 

Minirnum Requirement #9: Basin Planning. 

Minimum Requirement # 10: Opere tion and 
Maintenance. 

KCC 9.04.050 
SWDM CR #2 

(Offsite analysis) 

KCC 9.08.020 & KCC 
20.14 (Basin Plans) 

KCC 9.04.050 
SWDM SP #1 (Apply 

basin plan area-specific 
requhents )  

KCC 9.04.090 - 120. 
(Maintenance) 
KCC 9.04.050 
SWDM CR #6 
SWDM App. A 

(Maintenance Schedule) 

mmqement plan 
requirements) 
KCC 9.04.050 

SWDM CR #3 & #8 
(Targeted controls for 
problems, spill control 

requirement) 

Requires analysis 114 mile downstnam to 
identify existing or potential problems (1 mile 
for complaints). Mitigation r e q k  a d d i t i d  
controls to not inmaw problem. Also, some 
downstream problems require application of 
W i f i c  requirements. Spill control is a 
requirement of all sites. Equivalent approach. 
County develops basin pIans that are used to set 
specific levels of protection for portions of those 
basins. Will continue with comprehensive 
watershed mamgisnent in uxpmtion with 
local governments. Equivalent approach. 

Responsibilities for operation and maintenance 
of stormwater facilities axe &fin* 6 
maintenance plan consistent with the 
maintenance schedules for each faciIity type is 
required. l3pivalent approach. 

I 
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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 fiom existing and future development. The King County 
Suvace Water Design MmaZ recommends wetponds to remove phosphorus fiom 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 stafftook 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 Surjtace Wbter Design M-aZ, ' 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 improvements, a number of assumptions were made. 
These assumptions are as follows: 

The ponds designed to the Lake Protection Standard will remove 50 percent of the 
total phosphorus. The phosphorus is from the stormwater runoff and not the 
adjacent wetlands (further testing of the phosphorus will be needed to verifjl this 
assumption). 

The City can be divided into three drainage basins. The basin areas were 
calculated based on a USGS topographic map. 
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The ponds were sized using the King County Runoff T i e  Series (KCRTS) 
hydrologic model. The runoff was based on the maximum development that the 
1996 Black Diamond Comprehensive PIm 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 usdand cover and geology areas were derived fiom King County 
Geographical Information System (GIs) information. 

The wetpond portions of the ponds were sized assuming 8 feet of dead storage. 

Land values are based on current JChg 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 fiom the area of Black Diamond north of Rock Creek and 
east of Ginder Creek was included in this study. 

F i  percent of the new pipes are within paved areas and 50 percent &e 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 surhce, generating large amounts of surface water runoff. 
Runoff fiom 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 basin 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 sine 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 openditch, 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 stom drainage pipe, 
ranging fiom 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 systein. 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 stom drainage, water, and sanitary sewerlseptic 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 identifl areas of the City that need 
utility improvements and their relative priority. 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. 

Genera. ConcerndQuatiodCo~trainfs 

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 h a l  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 
downstream drainage system and/or creek? Ifthere 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 fiom the ponds, it is important that the sediment be removed fiom 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 wiU be fkom a maintenance 
standpoint to drain the pond and remove the sediment. Ifthere 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. 

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

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

Would it be better to sue the ponds for existing development, allowing enough 
room for enlargementlexpansion as the area develops? Would developers pay for 
fbture expansion? 

As part of their natural biologicaVchernical 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 169? 

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 fiom 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 Siring: 

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

It needs to be determined ifthere 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. 

8 There are limited undeveloped tracts of land available to construct a pond. 

It is assumed that the existing 18-inch pipes within Lawson Hill Estates are 
adequate to convey fbture flows. 

It needs to be determined if it is better to make one large pond for both existing 
and hture 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 h r e  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 egsting detention ponds. Based on the soil 
conditions and the runoff generated fiom a clearcut area, there is no sigdicant 

- diierence between the existing and fiture predicted flows. This is because of the 
large amount of runoff generated fiom a clearcut area. The results of KCRTS 
hydrologic modeling are shown below: 

Subbasin Size: 797 acres 

Storm Flow Rates: 

Pond .Sizing: 

Basin 2 (fiture 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) 
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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. 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 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 Jones, 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: 

Su bbasin Size: 1 66 acres 

Storm How Rates: 

Pond Sizing: 

Basin 3 (hture 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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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 sigdicantly enlarged. 

For a preliminary review of the subbasin, it appears that it may be better to 
construct two ponds to allow drainage fiom 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 fiom 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 an 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 
acquisition. 

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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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 upfiont 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 fbture land use, it was determined that there would be an increase in costs of 
approximately 10 percent for Subbasasm 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 of the subbasin. 

A cost analysis was done for four scenarios: (1) current land use, with new pipes to 
convey all suhce  water to the proposed ponds; (2) future land use, with new pipes to 
convey all sudace water to the proposed ponds; (3) current land use, with limited 
pipes to the proposed ponds; and (4) hture land use, with limited 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 fbture land use, with alI 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) 

FeasibilitylConcept Alternatives $ 161,200 
Land Acquisition 31 2,000 
Final Design and Pemitting . 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 1 for Future Development with Complete 
Pipe Znfrastru~ture (as shown in the conceptual layout in Appendix F) 

FeasibilitylConcept Alternatives $ 265,600 
Land Acquisition 337,000 
Final Design and Permitting 265,600 
Construction 2,655,900 
Construction Management and Inspection 325.700 

Total Project Cost $3,849,800 

Subbasin 2 

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) 

FeasibilityIConcept Alternatives $ 324,500 
Land Acquisition 162,000 
Final Design and Permitting 324,500 
Construction 3,244,700 
Construction Management and Inspection 393.500 

Total Project Cost $4,449,200 

Construction of Two Ponds in Subbasin 2 for Future Development and Complete 
Pipe Infrastructure (as shownin the conceptual layout in Appendix F) 

FeasibilityIConcept Alternatives $ 440,500 
Land Acquisition 212.000 
Final Design and Permitting 440,500 
Construction 4,404,850 
Construction Management and Inspection 527.000 

Total Project Cost $6,024,850 

- 
Subbasin 3 

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) 

FeasibilitylConcept Alternatives $ 82,300 
Land Acquisition 72,000 
Final Design and Permitting 82,300 
Construction 823,350 
Construction Management and Inspection 1 14.775 

Total Project Cost $1,174,725 
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Construction of Two Ponds in Subbasin 3 for Future Development and Complete 
Pipe Infrastructure (as shown in the conceptual layout in Appendix F) 

FeasibilityIConcept Alternatives $ 178,325 
Land Acquisition 87,000 
Final Design and Permitting 178,325 
Construction 1,783,200 
Construction Management and Inspection 225.250 

Total Project Cost $2,452,100 

Total Proiect Cost 

Construction Ponds 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 runoq 

FeasibilitylConcept Alternatives $ 568,000 
Land Acquisition 546,000 
Final Design and Permitting 568.000 
Construction 5,680,220 
Construction Management and Inspection 71 3.775 

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) 

FeasibilityJConcept Alternatives $ 884.425 
Land Acquisition 636,000 
Final Design and Permitting 884,425 
Construction 8,843,950 
Construction Management and Inspection 1.077.950 

Total Project Cost $1 2,326,750 

Recommendation 
Based on our field visit, review of existing data, and initial modeling, we found nothing 
fiom 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 plaqing 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. Is there 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? 


