EAAN
citwof B
W%E)DL’ ’\W)] HORSESHOE LAKE MANAGEMENT COMMITTEE AGENDA
T WASHINGTON | .
HABIINGLOx 5:00 P.M. - THURSDAY, OCTOBER 8, 2015

Woodland Police Station - Council Chambers
200 East Scott Avenue
Woodland, WA 98674

Call to Order

Citizen Communications for items NOT on the Agenda
Citizen Communications for items ON the Agenda

I.  Approval of Minutes for August 13, 2015

Il. Continued Business

A. Lake Update
- WA State Dept of Transportation-Pump
- WA Dept of Fish and Wildlife
- Outlet Structure Repairs
- Lake Tracking

B. Budget
- 2016 Request

C. Water Quality
- Milfoil
- Grass Carp Delivery
- Centennial Grant Update
- Quality Assurance Project Plan (QAPP)
- Standard Operating Procedure (SOP)

D. Contact List Update

I1l. New Business
A. None

I\V. Other
A. None

V. Adjourn - Next Meeting November 12, 2015 at 5:00 P.M.
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HORSESHOE LAKE TRACKING

2015

Date

River
Level
8:00 AM

Days
High
Temp

24-Hr
Rainfall

Lake

Level

Temp

Visibility

Vaive
Status
(Turns
Open}

Pump
{GPM)

Comments

1-Oct-15

8.14

75°

0.00

Closed

Pump on manual override,

2-Oct-15

8.06

64"

0.02

Closed

Pump on manual override,

3-Oct-15

7.68

72°

0.00

Closed

Pump off for weekend.

4-Oct-15

7.69

79°

0.00

64°

7.5

Closed

Pump off for weekend.

5-Oct-15

7.85

Closed

Pump off, low water level.

6-Oct-15

8.29

Closed

Pump repair & cleanup, level projected.

7-0ct-15

8.35

Closed

Level projected.

8-Oct-15

8.02

Closed

Level projected.

9-Oct-15

7.60

Closed

Level projected.

10-Oct-15

7.04

Closed

Level projected

11-Oct-15

12-Oct-15

13-Oct-15

14-Oct-15

15-Oct-15

16-Oct-15

17-Oct-15

18-Oct-15

19-Oct-15

20-Oct-15

21-Oct-15

22-Qct-15

23-Oct-15

24-Oct-15

25-0ct-15

26-Oct-15

27-0ct-15

28-Oct-15

29-Oct-15

30-Oct-15

31-Oct-15
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HORSESHOE LAKE TRACKING

2015
River | Days Lake Valve
Date Level | High Rza::fllarll Level | Temn | Visibii (S.It-atus (I:;:::; Comments
8:00 AM | Temp p | Visibllity |  {Turns
Open)
1-Sep-15 7.83] 78° 0.12 Closed
2-Sep-15 8.04] 73° 0.14 Closed
3-5ep-15 8.20| 74° 0.13 Closed
4-Sep-15 8.50| 68° 0.01 Closed
5-Sep-15 8.37| 73° 0.03 Closed Level projected.
6-Sep-15 8.59| 64° 0.15 Closed Level projected.
7-Sep-15 8.74| 78° 0.00 -74] 70° 8 Closed Level projected.
8-Sep-15 8.37| 79° 0.00 Closed Level projected.
9-Sep-15 7.79] 80° 0.00 Closed Level projected.
10-Sep-15 84° 0.00 Closed -
11-Sep-15 89° 0.00 Closed
12-5ep-15 7.01] 86° 0.00 Closed
13-Sep-15 7.04] 72° | 0.00 -80| 72° 2.5 Closed
14-Sep-15 7.03| 69° 0.00 Closed -  |Pump off for repair, low water level.
15-Sep-15 7.08| 68° 0.00 Closed Pump off for repair, low water level.
16-Sep-15 7.20] 76° | 0.00 Closed Pump off for repair, low water level.
17-Sep-15 7.59| 74° 0.28 Closed Pump off for repair, low water level,
18-Sep-15 7.60] 80° 0.00 Closed Pump off for repair, low water level.
19-Sep-15 7.60] 84° 0.00 Closed Pump off for repair, low water level.
20-Sep-15 7.77| 80° 0.00 Closed Pump off for repair, low water level.
21-Sep-15 7.69| 68° 0.05 -84| 69° 7.5 Closed Pump off for repair, low water level.
22-Sep-15 8.02] 71° 0.00 Closed Pump off for repair, low water level.
23-Sep-15 8.44| 80° 0.00 Closed Pump off for repair, low water level.
Pump off for repair, low water level,
24-Sep-15 3.53( 82° 0.00 Closed - |screens cleaned.
25-Sep-15 8.78] 63° 0.11 Closed - |Pump off for repair, low water level,
26-Sep-15 7.50| 71° 0.00 Closed Pump off for repair, low water level.
27-Sep-15|  6.99| 71° | 0.00 |NNNSEEl 66° 7.5 Closed Pump off for repair, low water level.
28-Sep-15 77° 0.00 Closed 55 [Pump on manual override.
29-Sep-15 7.09] 87° 0.00 Closed Pump on manual override.
30-Sep-15 7.95] 75° 0.00 Closed Pump on manual override.
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HORSESHOE LAKE TRACKING

2015
Lake Valve
River | Days
Date Level | High Rza?::arll tevel | Tema | visibiil (S:a::: (2:;:; Comments
3:00 AM | Temp p | Visibiliey | (R0
Open)
1-Aug-15 7.74] 96° 0.00 Closed
2-Aug-15 7.87| 88° 0.00 Closed
3-Aug-15 8.15| 82° 0.00 -36| 74° 6.5 Closed 55

4-Aug-15 8.38| 80° 0.00 Closed
5-Aug-15 8.66| 76° 0.00 Closed
6-Aug-15 8.77] 78° 0.00 Closed
7-Aug-15 9.00] 85° 0.00 Closed
8-Aug-15 9.93| 86° 0.00 Closed
9-Aug-15 9.81] 92° 0.00 -48| 73° 7 Closed
10-Aug-15 9.29] 93° 0.00 Closed
11-Aug-15 8.76| 90° 0.00 Closed
12-Aug-15 7.86] 95° 0.00 Closed
13-Aug-15 7.15| 86° 0.00 Closed
14-Aug-15 7.23| 76° 0.19 Closed
15-Aug-15 7.30| 77° 0.00 Closed
16-Aug—15 7.40] 84° 0.00 -52| 71° 8 Closed
17-Aug-15 7.57| 88° 0.00 Closed
18-Aug-15 7.67| 96° 0.00 Closed
19-Aug-15 7.71] 97 0.00 Closed
20-Aug-15 8.05] 79° 0.00 Closed
21-Aug-15 8.06| 81° 0.01 Closed
22-Aug-15 8.22| 91° 0.00 62| 70° 8 Closed
23-Aug-15 8.37| 88 0.00 Closed
24—Au§—15 8.91] 81° 0.00 Closed
25-Aug-15 9.17| 82° 0.00 Closed
26-Aug-15 9.27] 95° 0.00 Closed
27-Aug-15 876] 93° 0.00 Closed
28-Aug-15 34° 0.00 Closed
29-Aug-15 Tl 0.40 Closed
30-Aug-15 74° 0.52 -70] 69° 7 Closed
31-Aug-15 77° 0.00 Closed
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HORSESHOE LAKE TRACKING

2014
Hives D?ys 24-Hr Lake Valve Status | Pump
Date Level | High Rainfall| Level { Temp | Visibility | (Turns Open) | (GPM) Comments
8:00 AM | Temp Riljp¥sIRiiLy p
1-Oct-14 69° Closed
2-Oct-14 71° Closed
3-Oct-14 80° Closed
4-Oct-14 8.38| s4° Closed
5-Oct-14 8.16] 81° -36| 64° 6'6" Closed Water is murky, level going down, down....
6-Oct-14 7.52| 82° Closed 3,179
7-Oct-14 7.28| 81° Closed
8-Oct-14 7.43] 73° Closed Level projected.
9-Oct-14 7.20| 76° Closed Level projected.
10-Oct-14 7.86] 70° Closed 589 |Level projected; low GPM is correct.
11-Oct-14 7.95] 70° 66° 6' Closed Level projected.
12-Oct-14 8.18] 64° Closed Level projected.
13-Oct-14 7.81] 71° Closed 2,954 |Level projected.
14-Oct-14 3.00| &2° Closed
15-Oct-14 8.27| 56° Closed
16-Oct-14 69° Closed
17-Oct-14 59° Closed 2,641 |Tested water quality.
18-Oct-14 69° -37| 63° 5' Closed Level rising.
19-Oct-14 72° Closed
20-Oct-14 63° Closed 2,769
21-Oct-14 60° Closed
22-Oct-14 8.09] 5%° Closed
23-Oct-14 9.83] 60° Closed
24-Oct-14 10.92| 55° Closed 3,019
25-0ct-14 11.32| 63° Closed
26-Oct-14 11.45| 54° -35] 58° 5 Closed
27-Oct-14 11.60] 60° Closed 2,962 |Screens cleaned.
28-Oct-14 11.45| 58° Closed
29-Oct-14 11.68| 62° Closed
30-Oct-14 12.61| 61° Closed
31-Oct-14 12.79| 57° Closed 3,384
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HORSESHOE LAKE TRACKING

2014
Shies [foisys 24-Hr fake Valve Status | Pump
Date Level | High Rainfall| Level | Temp | visibiii (Turns Open) | (GPM) Comments
8:00 AM | Temp p | Visibility g
i-Sep-14 81° Closed River gauge down.
2-Sep-14 74° -17| 75° 7.6" Closed 99 |River gauge down.
3-Sep-14 74° Closed River gauge down.
4-Sep-14 870| 82° Closed 101 |Cleaned screens; left side stuck open 3-4'.
5-Sep-14 8.41| 91° Closed 0
6-Sep-14 8.31| 96° Closed
7-Sep-14 7.98| 85° Closed
8-Sep-14 7.39] 74° Closed Level projected.
9-Sep-14 7.37] 78° Closed 7.33 lowest at 10:00 AM.
10-Sep-14 7.39] 76° Closed
11-Sep-14 7.54y 77° -24| 71° 7' Closed
12-Sep-14 7.50] 83° Closed 2,600
13-Sep-14 7.72| 89%° Closed
14-Sep-14 8.01] 90° Closed
15-Sep-14 8.19| 94° Closed
16-Sep-14 8.28| 76° Closed
17-Sep-14 8.71| 76° Closed
18-Sep-14 8.76] 73° Closed
19-Sep-14 8.23} 81° Closed Tested water quality.
20-Sep-14 7.84| 91° -33) 71° 6'6" Closed
21-Sep-14 7.36| 86° Closed
22-5ep-14 7.34| 73° Closed 0
23-Sep-14 7.34| 68° -33] 71° 6'6" Closed Last year level was -22".
24-Sep-14 7.50] 66b° Closed
25-Sep-14 7.52| 69° Closed
26-Sep-14 7.60] 69° Closed 2,790
27-5ep-14 7.62| 71° -33] 68° 6'6" Closed Fall Fest weekend; excessive weed damage!
28-Sep-14 73° Closed
29-S¢p-14 60" Closed 2,734
30-Sep-14 68° Closed Good weeds at Bill's shredded by Duck boat.
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HORSESHOE LAKE TRACKING

2014
River D.avs 24-Hr Lake Valve Status | Pump
Date Level | High Rl ever | Teme | BB (Turns Open) | (GPM) Comments
8:00 AM | Temp p | Visibility | {Turns Open

1-Aug-14 9.05; 8%° Closed
2-Aug-14 9.03| 86° Closed Level projected 8/1 {vacation).
3-Aug-14 9.02| 90° ! a Closed Level projected 8/1 (vacation}.
4-Aug-14 9.04| 90° Bl S 8 Closed 2,556 |Screens cleaned; level proj 8/1 {vacation).
5-Aug-14 9.35| 80° Closed Level projected 8/1 (vacation).
6-Aug-14 9.79| 83° Closed Level projected 8/1 (vacation).
7-Aug-14 9.97] 80° Closed Level projected 8/1 (vacation).
8-Aug-14 9.84; 79° Closed 2,956 |Level projected 8/1 {vacation).
9-Aug-14 2.48] 85° Closed

10-Aug-14 7.7 93° -8] 75° 8 Closed

11-Aug-14 8.00| 98° Closed 2,990

12-Aug-14 8.43| 75° Closed

13-Aug-14 8.76] 76° Closed Tested water quality.

14-Aug-14 9.19] 80° Closed

15-Aug-14 9.24] 79° Closed 2,901

16-Aug-14 9.39| 84° -10] 75° 8 Closed

17-Aug-14 9.26| 86° Closed

18-Aug-14 9.17] 90° Closed

19-Aug-14 9.66] 83° Closed 2,972

20-Aug-14 9.37| 75° Closed

21-Aug-14 8.85| 80° Closed

22-Aug-14 8.67| 81° Closed 1,009

23-Aug-14 7.57| 87° Closed

24-Aug-14 7.45| 79° -14y 75° 75" Closed

25-Aug-14 7.49| 89° Closed

26-Aug-14 92° Closed 3,059 |River gauge down.

27-Aug-14 88° Closed River gauge down.

28-Aug-14 8 Closed River gauge down.

29-Aug-14 76° Closed 2,813 |River gauge down.

30-Aug-14 74° Closed River gauge down.

31-Aug-14 76° Closed River gauge down.
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Quality Assurance Project Plan

Horseshoe Lake

Grant ID: WQC-2015-CwCoHH-00129

Grant Name: Water Quality Testing &
Improvement at Two Cowlitz County Lakes

Picture of Horseshoe Lake taken by Noel Johnson.

Date: September 2015

For: Washington State Department of Ecology
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Cowlitz County Environmental Health Unit
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Phone: (360) 414-5599



1.0 Title Page, Table of Contents, and Distribution List

Quality Assurance Project Plan for
Water Quality Testing at Horseshoe Lake

Date:
Tammy Riddell, Nonpoint Grant/Loan Project Specialist, Water
Quality Program, Washington State Department of Ecology

Date:
Hilarie Larson, REHS, Author/Project Lead, Cowlitz County
Environmental Health Unit

Date:
Season Long, EHS Il1, Environmental Health Unit Lead, Cowlitz
County Environmental Health Unit

Date:
Chris Bischoff, REHS, Environmental Health Manager, Cowlitz
County Health Department

Date:
Chris Leaf, Project Manager, ALS Global Laboratory

Date:

Colin Elliot, Environmental Lab Scientist 111, King County
Environmental Health Laboratory



Table of Contents

Page

Quality ASSUrance Project PN ..........cccoiiiiiieiiee e 1

1.0  Title Page, Table of Contents, and Distribution LiSt...........cccccvevvriieiviienieerrsiene 2
2.0 ADSIIACT ...ttt b et et nee e 2
T O = - Tod (o (01U o SRS 3
3.1 Study area and SUMTOUNINGS .......coovirieiieieiie et 3
3.1.1  Logistical ProbIemS........cccveiiiiiiicie e 6
3.1.2  HiStOry Of STUAY Grea......cceeiviiiiiiieieiiie e e 6
3.1.3  Contaminants Of CONCEIM ......cciiiiiiiiieiee e 7
3.1.4  ReSults Of Previous STUAIES........ccvereririieiesie e 7
3.1.5 Regulatory criteria or Standards...........ccccerveverieeresiesieese e 9
4.0 Project DESCIIPLION......coiieieiieitieie ettt sttt st besneenrs 10
4.1 e (0] [T A T T | OSSP 10

4.2 PrOJECT ODJECTIVES ... 11
4.3 Information needed and SOUICES .........ccovvierierereni s 11
4.4 Target POPUIALION .......oieiiiieciee e e 11
4.5 StUAY DOUNGAIIES. ...c.eeeiicec e 11
4.6 TASKS FEQUITEA ... e e 12
4.7 Practical CONSTIAINTS .........coveiiiiiiiiiieieie e 12
4.8 Systematic Planning PrOCESS ........ocveueririeeie et 13
5.0  Organization and SChEAUIE ..........ccuevieii i 13
5.1 Key individuals and their responsibilities............ccccvvvviiiininienienee e 13

5.2 Special training and Certifications............cccevvrierieere s 13
5.3 Organization CNAI...........ccoiieiiiieiiee e 15
5.4 Project SCNEAUIE ........cve e 15

5.5 Limitations 0N SChedule ...........cooveiiiiiie s 17
5.6 Budget and fUNAING......ccooiiiiiiceciecr e 17
QUAITEY ODJECLIVES ...ttt ettt sr et be e sreers 19
6.1 Decision Quality Objectives (DQOS) .....cccveieeieiierieie e ee e se e 19

6.2 Measurement Quality ODJECLIVES.........ccceiiiiiiieiie s 19
6.2.1  Targets for Precision, Bias, and SENSItiVILY .........ccccceveriveriviiniiiene e 20
6.2.2  Targets for Comparability, Representativeness, and Completeness.............. 21
7.0  Sampling Process Design (Experimental Design) .........cccocveveveeieeresieeseenieseenens 22
7.1 SEUAY DIBSIGN ..ttt sttt re e nre e 22

7.2 [V T o Lo ] o F- Vo =1 o ST 24
7.3 Assumptions underlying deSign........cocveveiieiieiciie e 25
7.4 Relation to objectives and site CharaCteristics .........c.ccovvrvvrieeresieesrere s 25
7.5 Characteristics of eXiSting data...........ccceveereriirnieie e 26

8.0  SamPliNg ProCRAUIES .......cceeiiieie ettt ste e nns 26
8.1 Field measurement and field sampling SOPS .........cccccooviiiiinienieniee e 26

3



8.2 Containers, preservation methods, holding times...........ccccevveiiiiiiinieenne 27

8.3 Invasive SPecies eValUatioN............ccoiveieiieii e 27
8.4 Equipment decontamination ............ccooovoieiienenienie e s 28
8.5 SAMPIE ID .ot 28
8.6 Chain-of-custody, if reqUITed...........coviiiiiiiiiieee e 29
8.7 Field 10g reqQUITEMENTS .......oiviiiiieiece s 29
8.8 OLher aCHIVITIES ... e 30
9.0  Measurement MEethOGS. ..........cooiiiiiiiiee s 30
9.1 Field procedures table/field analysis table.............cccoooiiiiiiii 30
9.2 Lab Procedures Table. This InCIUAES: ...........cocvviiiiiiiiie e 31
0.2.1  ANAIYLE . bbb ae s 31
0.2.2  IVIAIIX ettt et bbbt 31
0.2.3  NUMDEr OF SAMPIES ... e 31
90.2.4 Expected range Of reSUIS ........ccviiiiiice e 31
0.2.5  Analytical Method.........c.ooieiiii i 32
9.2.6  Sensitivity/Method Detection Limit (MDL)........cccceoovvvienieince e 32
9.3 Sample preparation Method(S) ........ccooveiieiiiiriee e 32
9.4 Special method reqUIrEMENES........c.ccveiiee e 32
9.5 Lab(s) accredited for method(S)........cccereeririiiiriieeseee e 32
10.0 Quality Control (QC) ProCEAUIES ......cveieerieeieciesieee s e e te e ee e e enee e 33
10.1  Table of field and lab QC requUIred ..........cooeieeiieiiiie e 33
10.2  CoOrreCtive aCtion PrOCESSES. ... .ccueiuierereerteeieaseestreseseesseessesseessesssesseesseesenns 34
11.0 Data Management PrOCEAUIES ........ccoovuiiirrieeieiiesieeie st siee e 34
11.1  Data recording/reporting reqUIrEMENtS ..........cccuerurerrerieereereesieeseeseeseeseeeeens 34
11.2 Lab data package reqUIremMeNtS..........cccueeiieneeiienie e s 34
11.3  Electronic transfer reqUIremMentS...........ccovveieiieerreiesiee e see s 34
11.4  Acceptance criteria for existing data..........c.ccooveerieieiienninie e 35
11.5  EIM/STORET data upload proCEAUIES..........ccerireriirieieienie et 35
12.0  AUAItS AN REPOIS.....eiiiiiiiiiitieie ettt nae s 35
12.1  Number, frequency, type, and schedule of auditS...........cccccvvvvvviviiininennene 35
12.2 ResponSIbIe PEISONNEL ........coiiiiiieieee s 35
12.3  Frequency and distribution of report.........cccccccevievieiie i 35
12.4 ResponsSibility fOr FEPOITS........oiiiieieiee s 35
13.0  Data VerifICAION........ciiiiiiieieiesie ettt bbb 35
13.1 Field data verification, requirements, and responsibilities ..........ccc.ccoccvvernee. 35
13.2  Lab data VErfiCatION ........cooiiiiiiieieee e 36
13.3  Validation requirements, if NECESSAIY .........ccvieeriererieeiieeie e 36
14.0 Data Quality (Usability) ASSESSMENL........ccceeiuiiiierireierieerie e see e ee e se e e 36
141 Process for determining whether project objectives have been met.............. 36
14.2  Data analysis and presentation methods ............ccccoevvvieieeiesicni e 36
14.3  Treatment Of NON-0ELECES ......cveiiiiiiii e 37
144  Sampling design eValuation ...........ccceiieeiieiesieir e 37
145 Documentation Of aSSESSMENT........c.eeiiiiiiiriieie e e 37



5.0 REIEIENCES .. oo 37

T o U OSSOSO 38
7.0 TADIES e et 41
ST Y o] o 1= o [ o=t OSSOSO 41
Appendix A. HOIrSeSN0€ LaKe SOP.........ccoiiiiiiiiiiie et 41
__Appendix B -- Glossary, Acronyms, and Abbreviations.............cccceccevverivevnsieesnenenn, 41
Quality ASSUIrANCE GIOSSAIY......c.uiiieiiiiiiiiie ettt 41
Gl0oSSAry — GENETAl TEIMS ...eeiiieii ettt e e e ae e sra e seeneesneeee s 46
Acronyms and ADBDIEVIATIONS ........ccoiiiiiiiiie s 48
UNIES OF MEASUIEMENT.......uiiiiiiieiieieie ettt bbb 48



Distribution List

Chris Bischoff

Environmental Health Program Manager

Cowlitz County Health Department
207 4™ Ave North, Kelso WA 98626
Email: bischoffc@co.cowlitz.wa.us
Phone: (360) 414-5599 x 6445

Chris Leaf

Project Manager

ALS Global Laboratory

Email: chris.leaf@alsglobal.com
Phone: (360) 501-3275

Colin Elliot

Environmental Lab Scientist I11
King County Environmental Lab
Email: colin.elliot@kingcounty.gov
Phone: (206) 477-7113

Hilarie Larson

Environmental Health Specialist /
Project Lead

Cowlitz County Health Department
207 4" Ave North, Kelso, WA 98626
Email: larsonh@co.cowlitz.wa.us
Phone: (360) 414-5599 x 6428

Bart Step

City of Woodland Public Works Director
and Horseshoe Lake Management
Committee Member

Email: steppb@ci.woodland.wa.us
Phone: (360) 225-7999

Jody Bartkowski Herz

City of Woodland Engineering Technician
and Horseshoe Lake Management
Committee Member

Email: bartkowskij@ci.woodland.wa.us
Phone: (360) 225-7999

Season Long

Environmental Health Specialist Lead
Cowlitz County Health Department
207 4" Ave North, Kelso, WA 98626
Email: longs@co.cowlitz.wa.us
Phone: (360) 414-5599 x 6446

Tom Golik

President

Horseshoe Lake Management Committee
Email: goliktom@yahoo.com


mailto:colin.elliot@kingcounty.gov
mailto:larsonh@co.cowlitz.wa.us
mailto:steppb@ci.woodland.wa.us
mailto:bartkowskij@ci.woodland.wa.us

2.0 Abstract

Water Quality at Horseshoe Lake in Washington State is one of two projects included in Water
Quality Testing and Improvement at Two Cowlitz County Lakes, a grant program that also
addresses Silver Lake and is funded in part by a Washington State Department of Ecology
(Ecology) grant awarded to Cowlitz County Health Department (CCHD). The long-term goal is
to improve the water quality of two major lakes in Cowlitz County for the public’s health and
recreational benefit by minimizing the health risks posed by toxic algae growth events and
controlling non-native noxious weeds that limit the recreational potential of each lake.

The first objective is to establish a reliable data bank with a sufficient number of data points to
enable future evaluation and long term planning actions to improve the water quality of
Horseshoe Lake. This ambient water quality monitoring program includes a two-year period of
record with a project completion goal of December, 2017. The study target for Horseshoe Lake
includes 4 testing sites for lab samples and in-situ tests. Success of the study will be determined
by the completion of at least 31 of the 32 (95% or greater) sampling events. The result of a
successful study will be current and reliable data appropriate and available for use in professional
and citizen planning.

Another objective is to encourage local discussion and improve understanding of how
individuals can have a positive effect on their lake water quality. This work will coincide with
the time period of the first objective and is targeted to Horseshoe Lake Management Committee
(HSLMC) and the general public. Results will be improved individual understanding and sense
of empowerment regarding Horseshoe Lake water quality issues. The measure of success will be
the existence of a public website that conveys a description and the results of this program, and
includes messages that encourages individual responsibility and action.

The CCHD will work closely with HSLMC to develop a lake specific Quality Assurance Project
Plan (QAPP), to select and purchase a water monitoring probe and other equipment, to ensure
that volunteers are trained and audited, to conduct sampling for lab analysis and to perform in-
situ testing, to compile and analyze results, conduct annual public meeting, and develop a public
website. The outcome will be a reliable data bank presented in a usable format and publicly
displayed so that water quality professionals and stakeholders can later analyze it to help plan
long-term mitigation, education, and restoration efforts.



3.0 Background

3.1 Study area and surroundings

Horseshoe Lake is an oxbow lake located in the city of Woodland, Washington, formed by
isolation of a bend in the North Fork Lewis River during construction of Interstate 5 (I-5) in
1940, then known as US 99. Washington Department of Transportation (DOT) oversees
operation of the pump that controls flow into the lake, and is obligated to ensure that the lake
does not become stagnant. It works on a float system, continually running unless river levels are
too low. The outflow, owned by Washington Department of Fish and Wildlife (WDFW), is
monitored by Woodland Public Works. During the summer months, the outlet is always many
feet above water level. In the winter, the outlet valve is opened from a range of 5 — 20- turns, or
fully opened, dependent on lake water levels. If the fully opened position still results in too high
of lake level, then Public Works will ask DOT to turn the inlet pump off. The addition of water
from North Fork Lewis River serves to dilute Horseshoe Lake water and thereby, in theory,
improve lake water quality. See Figure 1. Map of Horseshoe Lake by Entranco in Section 16,
which indicates the location of the inlet and outlet structures, and the below pictures of the actual

structures.




Ijorseshoe Lake outlet structure with low lake level:
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The border between Clark and Cowlitz counties runs down the middle of the lake. According to
Welch et al (1992), the lake has a surface area of 12.1 x 10° cubic meters (980 acre-feet), an
average depth of 3.5 meters (11.5 feet), and a maximum depth of 7.2 meters (23.5 feet). See
Figure 2. Horseshoe Lake Depth, as shown in Horseshoe Lake Water Quality Study 1988-1989
by Cowlitz Conservation District.

The area is characterized by cool summers and mild, wet winters. The average daily January low
temperature is 33.5° F, and the average daily July high temperature is 82° F. Average annual
precipitation for the area is 43.3 inches, with most precipitation occurring as rainfall between
October and March. (www.bestplaces.net/climate/city/washington/woodland).

Previous fish surveys have identified rainbow trout, brown trout, large-mouth bass, large-scale
suckers, brown bullhead, yellow bullhead, carp, squawfish, goldfish, sculpin, and yellow perch
in the lake (Welch et al. 1992). In the year 2000, The Horseshoe Lake Committee wrote in
Information and Proposals Regarding Issues of: Safety, Level of the Lake, and Erosion, that the
lake also contains sturgeon and steelhead, and that ducks, geese, cranes, seagulls, osprey, bald
eagles, goldfinches, and many other birds are found in the area.
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A city park on the lake offers a public boat ramp, which results in regular and moderately heavy
public use. The lake hosts recreational activities including swimming, no-wake boating, fishing,
and bird watching. A meat packaging plant is in operation on one of the shoreline properties.

3.1.1 Logistical problems

The lake is easily accessible. Inclement weather could interfere with sampling events, but should
be of short enough duration to reschedule within the same month.

The southern sampling site will likely be difficult to reach during the summer months, due to
shallow water depths and the excessive weed growth. The sampling plan addresses this issue.

3.1.2 History of study area

A city park on the lake offers a public boat ramp, which results in regular and moderately heavy
public use. In September 2010, the lake became a No Wake Body of Water due to residents’
concerns about erosion and safety. Personal watercraft were prohibited about 10 years prior to
that. Currently, the lake hosts recreational activities including swimming, no-wake boating,
fishing, and bird watching.

There is a meat packing plant located on a lot adjacent to the lake. Inthe 1988 Cowlitz
Conservation District Study, it was noted that “Levels of fecal coliform were highest along the
south shore of the south arm adjacent to the meat packing plant.” Although *“fecal coliform
levels in the whole of Horseshoe Lake did not exceed state water quality standards...at any time
during the study.” The same summary also noted that Horseshoe Lake is undergoing the natural
process of aging, or eutrophication, which is being sped up by activities such as farming and
urban development.

Horseshoe Lake was studied extensively during a one year period from 1991-1992 by Welch,
Whiley, and Spyridakis, with the University of Washington Department of Civil Engineering.
This study’s report was called Phase | Diagnostic Study of Horseshoe Lake. Three
recommendations from this study included enlargement of the pump that delivers Lewis River
water to Horseshoe Lake in order to increase dilution, whole lake buffered alum treatment of the
lake to improve turbidity and decrease total phosphorus levels, and development of a watershed
management plan.

In 1999, The Final Report Horseshoe Lake Restoration Project Phase Il Implementation was
issued by Entranco Inc. in association with Gibbs & Olson, Inc. Herein it was noted that “the
greatest water quality benefit seemed to result from the buffered alum treatment,” while “the
dilution program provided mixed results” because the Lewis River actually had higher
phosphorus levels than the lake sometimes. It was also revealed that as much as 50 percent of
the dilution water flows directly from the lake back to the Lewis River through groundwater
seepage. Also notable, lake level lower than groundwater can result in higher phosphorus.



HSLMC currently estimates that 50% of the 85-acre lake is milfoil infested. While the
Committee is currently researching additional ways to control milfoil, they have been working
for several years to install enough sterile grass carp to help eradicate the milfoil for several years.
In May of 2009, 250 were installed. Due to their small size, it is believed that most of them fell
prey to birds. In October of 2011, 100 were installed. This month (September of 2015), 160
more were put in. WDFW estimates that 22 fish are needed per acre. The Committee’s goal
then is to have 935 live grass carp.

3.1.3 Contaminants of concern

Testing for bluegreen algae toxins is not within the scope of this study. If a bloom occurs during
the study’s timeframe, HSLMC will conduct testing through Ecology’s citizen program. This
study will measure the most commonly studied water quality parameters; total phosphorus,
chlorophyll a, and Secchi visibility. Nitrogen will also be measured because lake levels are
unknown. In addition, E. coli will be monitored in the primary recreational swimming area
during the summer months.

3.1.4 Results of previous studies

In 1989 Sheldon Somers with Cowlitz County Conservation District authored a study that noted
natural eutrophication was being accelerated by human activities. At that time, levels of fecal
coliform were highest along the south arm adjacent to the meat packing plant, and that “the
owner has been contacted and is working with the soil conservation service to reduce the amount
of fecal material coming into the lake.” (Somers, 1989). Neither the Lewis River or Horseshoe
Lake were in violation of state standards for fecal coliform. River fecal levels were much higher
than lake levels. It was also noted that Secchi depth averaged 3.0 feet over the entire lake, a
decrease of approximately one half since 1975. Problems identified included:

1) Periodic high levels of fecal coliform in the river water

2) Algae impacting water clarity

3) Lack of flow through the lake

4) Disposal of garbage and lawn clippings in the lake and along the river

In 1992 the University of Washington completed a Phase | lake restoration study for the City of
Woodland. Welch et al (1992) recommended three major actions:

1) Whole lake buffered alum treatment
2) Increased dilution from the Lewis River
3) A watershed management plan

Between June 1997 and October 1998, these recommendations were implemented. The Phase 11
report by Entranco indicated that the alum treatment was most effective, as predicted. Results
are summarized in the below chart. Current 12 month averages from HSLMC testing are
included for comparison purposes.



Horseshoe Lake Water Quality Treatment Results

Parameter Pre-Tx Post-Tx | % Water Current 12 month
Range Summer | Improvement(1) | Quality average (by HSLMC)
1991/1997 1998 Goals (2)

Total 23.0t029.9 |18.3 20to 39 13.0t018.0 | 18.6

Phosphorus

(Ha/l)

Chlorophyll | 14.0t0 15.0 |85 391043 541t08.3 unknown

a (W)

Secchi Depth | 1.2t01.8 2.1 17t0 75 1.8t02.4 2.1

(meters)

(1) The range of values is based on a comparison of 1998 post-treatment summer average values with pre-

treatment summer average values for 1991 (Welch et al. 1992) and 1997 (this study).

(2) Water quality goals established by the University of Washington (Welch et al. 1992).

Entranco, in their Final Report Phase Il Implementation (1999), noted that with the improved

water clarity facilitated by the alum treatment, aquatic plant growth may increase. Today,
excessive milfoil is considered the priority problem by HSLMC.

Testing conducted by HSLMC in conjunction with the City of Woodland shows regular

intermittent phosphorus levels over goal level of .025 mg/L, as indicated in yellow in the below

chart. Levels over 1.0 mg/L were obtained at three sampling sites during May and June of 2014,
as indicated in orange in below chart.

HSLMC Phosphorus Test Results

Jan-13 ND 0.004 0.005 0.002 ND
Feb-13 0.002 0.006 ND ND ND
Mar-13 0.003 0.004 0.005 0.005 | 0.009
Apr-13 0.009 0.011 0.011 0.010 | 0.014
May-13 0.003 0.010 0.012 0.012 | 0.012
Jun-13 0.005 0.005 0.004 0.006 | 0.006
Jul-13 0.018 0.010 0.012 0.006 | 0.010
Aug-13 0.007 0.007 0.007 0.006 | 0.014
Sep-13 0.012 0.014 0.012 0.013 | 0.014
Oct-13 0.032 0.030 0.017 0.028 | 0.013
May-14 0.03 0.120 0.045 0.140 | 0.049
Jun-14 0.011 ND ND 0.026 | 0.220
Jul-14 ND ND ND ND ND
Aug-14 0.026 0.017 0.014 0.019 | 0.019
Sep-14 0.019 0.022 0.018 0.021 | 0.014
Oct-14 0.027 0.027 0.025 0.024 | 0.018
Nov-14 0.013 ND ND 0.013 | 0.010
Dec-14 0.018 0.019 0.027 0.019 0.15




Jan-15 ND 0.022 ND ND ND
Feb-15 0.043 0.042 0.032 0.028 | 0.035
Mar-15 0.016 0.014 0.015 0.014 | 0.015
Apr-15 0.017 0.016 0.017 0.017 | 0.019
May-15 0.019 0.019 0.017 0.018 | 0.018
Jun-15 0.014 0.014 0.012 0.016 | 0.015

In 1989, the average pH was 8.3, an increase from 1975 levels of 7.3. Current testing also shows
high (alkaline) pH levels, in the 9 and 10 range. Therefore, pH levels done with the County’s
YSI ProDSS water quality sonde will be of special interest, to see if indeed there has been a
continual increase in alkalinity over the years. Somers noted in 1989 (p. 5 — 20), that Horseshoe
Lake contains an algae species named Anacystis, which grows best in a pH of 10, and not at all
below a pH of 8. However, Horseshoe Lake is currently not experiencing algae problems.

3.1.5 Regulatory criteria or standards

This study will not be used to determine compliance with regulatory standards or criteria.
However, there are some guiding regulations that apply:

Washington Administration Code (WAC) 173-201A-200 sets aquatic life criteria for indigenous
warm water species and recreational E. coli standards, as described below.

For Aquatic Life:

Temperature: Highest 7-DADMax 20°C (68°F)

DO: Lowest 1 Day Minimum of 6.5 mg/L

Turbidity: Shall not exceed 10 NTU over background when the background is 50 NTU
or less; or a 20 percent increase in turbidity when the background turbidity is more than
50 NTU.

pH: shall be within the range of 6.5 to 8.5 with a human-caused variation within the
above range of less than 0.5 units.

For primary Contact Recreation (applies seasonally to Horseshoe Lake during the
summer months when swimming occurs):
“Fecal Coliform organism levels must not exceed a geometric mean value of 100
colonies/100 mL, with not more than 10 percent of all samples (or any single
sample when less than ten sample points exist) obtained for calculating the
geometric mean value exceeding 200 colonies/100 mL.” (Washington
Administrative Code 173-201A-200).

For secondary Contact Recreation (applies when outdoor ambient temperatures do not

support submerging water sports, but recreation such as boating and hunting occurs):
“Fecal coliform organism levels must not exceed a geometric mean value of 200
colonies/100mL, with not more than 10 percent of all samples (or any single
sample when less than ten sample points exist) obtained for calculating the




geometric mean value exceeding 400 colonies/100mL.” (Washington
Administrative Code 173-201A-200).

Also, Washington Administrative Code 173-201A-230 indicates that lake specific studies may be
initiated to set specific ambient total phosphorus range for values over 20 pg/L in Puget
Lowlands Ecoregion.

The EPA has two applicable standards:

The first is for fresh waters in general:
Acceptable levels of E. coli are measured in CFU (coliform forming units) and
commonly include both a 30 day mean (126 cfu/100mL) and a single sample
number (235 cfu/100mL - 575 cfu/100mL). SLWAC uses the goal of samples
remaining under 235 cfu/100mL. (EPA brochure “E. coli and enterococci”).

EPA has also issued the 2012 Recreational Water Quality Criteria based on the latest

epidemiological research, in which they introduce a new term: Statistical Threshold

Value (STV).
The STV approximates the 90™ percentile of the water quality distribution and is
intended to be a value that should not be exceeded by more than 10 percent of the
samples taken. Two recommendations are offered, either of which would protect
the designated use of primary contact recreation. Recommendation 1: GM of 126
cfu/100mL, STV 410 cfu/100mL. Recommendation 2: GM of 100 cfu/100 mL,
STV 320 cfu/100mL. (EPA, 2012).

4.0 Project Description

This project will provide the data necessary to evaluate the health of Horseshoe Lake, and to plan
long-term actions by the Horseshoe Lake community.

4.1 Project goals

The long-term project goal is to improve the water quality of Horseshoe Lake for the public’s
health and recreational benefit, minimizing the health risks posed by toxic algae growth events,
and controlling non-native noxious weeds that limit the recreational potential of the lake.

The immediate goal of this project is to provide the data and site-specific results necessary to
plan, execute, and evaluate continuous improvement actions. Public access to the process and
training developed for the lake, and all data collected, via a public website, is another key goal of
this project.
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4.2 Project objectives

The first objective is to establish a reliable data bank with a sufficient number of data points to
enable future evaluation and long-term planning actions to improve the water quality of
Horseshoe Lake. This study will generate a data bank that includes 128 data points for total
phosphorus, 128 data points for chlorophyll a, and 128 data points for Secchi depth, which will
support conclusions and trend analysis regarding the constituent itself as well as a calculation of
the trophic state index. In addition, 96 data points of total nitrate-nitrite and 16 total data points
of E. coli. will be established. A water quality probe will provide 6 water quality parameters,
generating 128 data points for each. To ensure this objective, the project’s goal is to accomplish
95% or more of the sampling events following the approved QAPP. Upon completion,
numerical and trending analysis of the data will be completed.

The second objective is to encourage local discussion and improve understanding of how
individuals can have a positive effect on their lake water quality. To ensure this objective, the
project’s data will be cataloged, made available to the public via the internet, and submitted to
Ecology through the Environmental Information Management (EIM) database. Public
understanding and discussion will be facilitated via annual informational public meetings.

4.3 Information needed and sources

No additional information is needed before the study may commence.

4.4 Target population

The target populations of this study include the chosen water quality constituents of Horseshoe
Lake. Ambient air temperature will also be measured. Specific targeted constituents are:

e Lab-determined values of total phosphorus, chlorophyll a, total nitrate-nitrite and
E. coli.

e In-situ lake characterizations including Secchi disk depth and Ysi ProDSS
measurements of air and water temperature, pH, conductivity, dissolved oxygen,
and turbidity.

The segment of the general public that is concerned about or has influence over Horseshoe Lake

and its watershed is another target population, as public education and publishing of results is a
component of the project.

4.5 Study boundaries

Horseshoe Lake is located in Woodland, Washington on the Willamette Meridian in Township 5
North. (Welch et al 1992).
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4.6

4.7

Tasks required

Develop and write a lake-specific QAPP for Ecology approval.

Collaborate with HSLMC technical advisors in project planning and implementation.
Compare current sampling methods with Ecology-approved Standard Operating
Procedures (SOP), and provide training and documents to eliminate any discrepancies.
Provide oversight and audits of volunteers during field testing.

Conduct total phosphorus, chlorophyll a sampling for lab analysis at 4 locations monthly
from October-May and bi-monthly from June-September. 128 data points will be
established for each analyte over the two year study.

Conduct total nitrate-nitrite sampling for lab analysis at 4 locations monthly. 96 data
points will be established for this constituent over the two year study.

Conduct E. coli sampling for lab analysis at 1 location of primary recreational activity
twice each month during the summer months of June-September. 16 data points will be
established for E. coli in recreation areas over the two year study.

Determine Secchi disk depth at four locations twice each month during the summer
months of June — September and once a month from October - May. 128 data points will
be established for Secchi depth.

Determine probe measurements for ambient air temperature, water temperature at 1’ and
the following measurements at 3’: water temperature, pH, dissolved oxygen and turbidity
at four locations twice each month during the summer months of June — September and
once a month from October - May. 128 data points will be established for each of these
measurements.

Conduct annual public meetings to help educate the public on specific activities that they
can do to have a positive effect on the lake, as well as activities that they can refrain from
that have a potentially negative effect on the lake.

Input water quality monitoring data into Ecology’s EIM system annually.

Compile and publish all data on public website.

Submit quarterly progress reports and billings.

Annually, in January, submit grant load reductions report.

Conduct numerical and trending analysis of the study’s data.

Submit a report to Ecology Project Manager summarizing data results and data analysis.
Submit recipient closeout report.

Practical constraints

The lake is easily accessible. Inclement weather could interfere with sampling events, but should
be of short enough duration to reschedule within the same month.

The southern most sampling site will likely be difficult to reach during the summer months, due
to shallow water depths and the excessive milfoil growth. The sampling plan addresses this

issue.
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4.8 Systematic planning process

This document serves as the systematic planning process for this project.

5.0 Organization and Schedule

5.1 Key individuals and their responsibilities

Personnel Title Responsibility Phone

Chris Bischoff Environmental Health Manager Supervision 360-414-5599
Season Long Environmental Health Specialist Lead Project Oversight 360-414-5599
Hilarie Larson Environmental Health Specialist Project Lead 360-414-5599
Jody Bartkowski

Herz Engineering Technician Project Planning 360- 225-7999
Colin Elliot Project Manager at King Co. Lab Manage Lab Tasks 206-477-7113
Chris Leaf Project Manager at ALS Global Manage Lab Tasks 360-501-3275

5.2 Special training and certifications

The Cowlitz County Health Department - Environmental Health Unit (CCHD-EHU) and the
HSLMC will provide personnel for this project.

CCHD-EHU:

Chris Bischoff is the Environmental Health Manager and will serve as the overall supervisor for
this project. He earned his Bachelor of Science in Biology and is a Registered Sanitarian by the
National Environmental Health Association.

Hilarie Larson, Environmental Health Specialist, is also a Registered Sanitarian. She has a
Bachelor of Science from Pacific University and six years of experience in local and state
environmental health programs. She conducted water quality sampling previously in Tillamook
County and administered the shellfish safety program, along with other environmental health
work experiences in city, county and state health departments.

Season Long, Environmental Health Specialist Lead, has a Bachelor of Science in Biology and a
Master of Science in Marine Resource Management. She worked on multiple research teams
and focused much of her work on collecting and analyzing water quality samples, including
ground water monitoring at Columbia Ridge Landfill for Oregon Department of Environmental
Quality, and wetland/watershed water quality assessment for Earth Design Consultants.
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Megan Erickson, Environmental Health Specialist, earned a Bachelor of Science in Food Science
and Human Nutrition. Before working for the County she spent two years at Columbia
Analytical Services/ALS where she performed microbiological testing including: total coliform,
fecal coliform, E. coli, BOD, CBOD, DO, pH, and turbidity.

Jeremiah Maschmann has a Bachelor of Science in Biology and a total of nine years working in
water quality programs. Prior to working for the County, he spent seven years with the Federal
Bureau of Reclamation Water Quality Lab and two years with Columbia Analytical
Services/ALS, conducting various forms of analytical testing in both places.

HSLMC:

The City of Woodland Public Works Department is responsible for Horseshoe Lake and Park.
Bart Stepp, Public Works Director, works with the Washington State Department of
Transportation to maintain Lake levels and water quality. Jody Bartkowski Herz, Engineering
Technician, acts as Committee Secretary. She has also coordinated and conducted pre-grant
sampling and complied the results of all sampling and testing.

HSLMC is comprised of eight appointed community representatives. Seven of eight members
are active and include:

Tom Golik has been a member of the HSLMC since its establishment in 1989 and is the
Chairperson. He currently represents the Committee at City Council meetings, prepares
correspondence, and volunteers for sampling activities.

Pat Rychel was appointed as a Committee member in 2008 when the group reconvened after a
several year hiatus. He offers the Committee a resource for historical information and data
research.

Terry Jones lives on the Lake. He and Neil VVan Horn joined the Committee shortly after 2008
and both volunteer for testing when available.

Mike Curry lives on Horseshoe Lake and is an avid swimmer and paddle boarder. He gathers
water level, temperature, and clarity data weekly from his dock, and volunteers for sampling
activities.

Bill Dunlap lives on Horseshoe Lake and is currently developing lakefront property. He owns
and operates the boat used for sampling activities.

Scott Perry lives on Horseshoe Lake and is a past City Council member. He is active with
milfoil management, and volunteers his time and boat for backup testing.
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5.3 Organization chart

Three organizations are involved with this project: Ecology, CCHD, and HSLMC. Ecology has
awarded a task-specific grant to CCHD. CCHD is responsible for administering and managing
the project, and must meet Ecology administrative and technical requirements and
documentation. Per Ecology’s Scope of Work document, Cowlitz County is to retain ownership
of equipment purchased with the grant. The grant was awarded because of demonstrated
volunteerism of HSLMC members, and is dependent on their involvement in sampling tasks.

=2
\ ¢
=]

5.4 Project schedule

Date Task or accomplishment

July late 2015 Calendar Quarter Report Due

Aug early 2015 Complete procurement of Probe

Sept mid 2015 Complete QAPP

Oct mid 2015 Receive QAPP approval

Oct late 2015 Volunteer Training

Nov early 2015 Sample Set 1

Nov mid 2015 Technical Systems Audit per 12.1

Sample Set 2 + Quarterly Probe Blanks
Dec early 2015 + Quarterly Lab Replicate (1 site)

Jan early 2016 Sample Set 3 & Field Audit

Jan early 2016 Perform Tech. Systems Audit

Jan late 2016 Ecology Quarter Report due
Feb 2016 Sample Set 4
Mar 2016 Sample Set 5
Sample Set 6 + Quarterly Probe Blanks
Apr 2016 + Quarterly Lab Replicate (1 site)
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Apr late 2016
May 2015
Jun early 2016

Jun late 2016

Jul early 2016
Jul late 2016

Aug early 2016
Aug late 2016

Sept early 2016
Sept late 2016
Oct early 2016
Oct mid 2016

Oct late 2016
Nov 2016
Dec 2016

Jan 2017

Jan late 2017
Feb 2017
Mar 2017
Apr 2017
Apr late 2017

May 2017
Jun early 2017
Jun late 2017

Jul early 2017

Jul late 2017
Aug early 2017

Aug late 2017
Sept early 2017

& Website Launch

Ecology Quarter Report due
Sample Set 7 & Field Audit
Sample Set 8 & Duplicate Sample

Sample Set 9 + Quarterly Probe Blanks

+Quarterly Lab Replicate (1 site)

Sample Set 10 & Field Audit + Ecology

Quarter Report Due

Sample Set 11

Sample Set 12 + Quarterly Probe
Blanks + Quarterly Lab Replicate (1
site)

Sample Set 13 & Field Audit
Sample Set 14 + Ecology Quarter
Report Due

Sample Set 15

Sample Set 16 & website update
Compile data & submit to EIM
Ecology Quarter Report Due
Conduct annual public meeting
Sample Set 17 & website update
Sample Set 19 & Field Audit
Sample Set 19 & Quarterly Probe
Blanks + Quarterly Lab Replicate (1
site)

Ecology Quarter Report Due
Sample Set 20

Sample Set 21

Sample Set 22 & Field Audit
Ecology Quarter Report Due
Sample Set 23 + Quarterly Probe
Blanks + Quarterly Lab Replicate
& Website Update

Sample Set 24

Sample Set 25

Sample Set 26 + Quarterly Probe Blank

+ Quarterly Lab Replicate (1 site)
& Field Audit

Sample Set 27 + Ecology Quarter
Report Due

Sample Set 28

Sample Set 29 + Quarterly Probe Blank

+ Quarterly Lab Replicate (1 site)
Sample Set 30 & Field Audit
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Sept late 2017 Report due

Oct early 2017 Sample set 32

Oct 2017

Nov 2017

Dec 2017

Jan 2018 Report due

Jan 2018 Submit final report

Sample Set 31 + Ecology Quarter

Compile data & submit to EIM

Analyze data & website update
Conduct annual public meeting +

Ecology Quarter Report due
Draft final report + Ecology Quarter

5.5 Limitations on schedule

There are no anticipated limitations on schedule. The above schedule in section 5.4 provides
enough flexibility to recover from a cancelled sampling event due to weather conditions. If a
volunteer experiences boating equipment problems, or a conflict in schedule, Cowlitz County
public works has indicated that we can use their boat. If the water sample probe experiences a

malfunction or mechanical problem, then a gap in some water quality parameters could occur if a

loaner unit is not available from the manufacturer.

5.6 Budget and funding

Budget is described below for the grant in its entirety, which also includes the Horseshoe Lake
project. The total eligible cost for this dual project is $143,028.00 Of that, Ecology will fund
$107,271.00 and Cowlitz County will fund $35,757.00. See below charts for delineation of

budget funds.
Total Project Budget for Both Lakes
Budget | Ecology | Project
Task | Task Description Share Match
ID 75% 25%m
1 Project Administration 28,392 | 21,294 | 7,098
2 Water Lab Sampling & Testing 114,636 | 85,977 | 28,659
Total 143,028 | 107,271 | 35,757
Project Budget for Task 1 Specific Activities for Both Lakes
Hours Cost/hr | Total Budget | Ecology | Project
Task ID | Task Share Match
Description
1A 80 52.88 4230.4 3172.80 | 1057.6
1B 157 52.88 8302.16 6226.62 | 2075.54
1B 79.92 52.88 4226.17 3169.63 | 1056.54
1B 220 52.88 11633.60 8725.20 | 2908.40
rounded: | rounded: | rounded:
536.92 28,392.33 | 28,392 | 21,294 |7,098
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Project Budget for Task 2 Specific Activities for Both Lakes

Ecology | Project
TSSK Task Description # Unit erl]?f Event ?gg ¢ %&Ch
2G County Mobilization 1.33 | hr 52.88 64 | 4501.15
2G Volunteer Mobilization 1| hr 22.69 64 1452.16
2C Data entry 1]hr 22.69 64 1452.16
2A | QAPPs 306 | hr 52.88 1| 16181.3
2B training 10 | hr 52.88 9| 4759.2
2H Public meetings 16 | hr 52.88 2| 1692.16
2G Boat value - Silver 4| hr 16.95 32 2169.6
2G Boat value - Horseshoe 1.5 | hr 16.95 32 813.6
2G Sampling volunteers - Silver 91 hr 22.69 32 6534.72
2G Sampling volunteers - Horseshoe 31| hr 22.69 32 2178.24
2G Mileage costs - Silver 78 | miles 0.57 32| 1422.72
2G Mileage costs — Horseshoe 48 | miles 0.57 32| 875.52
2G Transport samples - Horseshoe 1.25 | hr 22.69 32 907.6
2G Transport samples - Silver 15| hr 22.69 32 1089.12
2G Lab charges Silver Lake 1| event 788 32 25216
2G Lab charges Horseshoe Lake 0.625 | event 788 32 15760
2E Website update - Silver 1|hr 22.69 32 726.08
2E Website update - Horseshoe 0.5 hr 22.69 32 363.04
2G | temp, level and outflow 1 22.69 208 4719.52
2G | weather and data entry 0.5 22.69 208 2359.76
2G boat costs 1 16.95 208 3525.6
2F Probe Purchase 1 9500 1 9,500
2F other equipment purchase 1 3400 1 3400
2C | website creation 60 | hr 22.69 1 1361.4
2E Stat analysis 50 | hr 52.88 1 2644
Project Total 85,952 | 29,652.6
Target: 114,636 x 75% and 25% 85,977 28,659
Difference Project Total & Target -25 933.6
% of Total Budget (114, 636) 0.75 0.26
% of Project Total (115,604.60) 0.74 0.26
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Laboratory Budget for Horseshoe Lake

Lab Test Locations | X per | # of Total test | Test # + Price Total lab
year |years |# quarterly QC per test | costs

Budget 15760

Phosphorus | 4 16 2 128 138 28 3864

Chlorophyll | 4 16 2 128 138 55 7590

a

E. coli 1 8 2 16 20 28 560

(seasonal)

Turbidity 1 12 2 NA 24 10 240

for probe

QC

Total 4 12 2 96 106 22 2332

Nitrate-

Nitrite

Total 14586

Under Budget (-) 1174

6.0 Quality Objectives
6.1 Decision Quality Objectives (DQOSs)
N/A

6.2 Measurement Quality Objectives
Please see tables below.

Table 6.2 (A)
MQOs — Precision & Bias in Field Constituents
Analyte Accuracy (deviation of % | Precision (% Bias (% Required
deviation from true value RSD) deviation Reporting
from true Limit
value)
Secchi Depth NA +/- 0.5m NA NA
Temperature +/-0.2°C 0.1°F NA NA
pH +/- 0.2 pH units 0.01 pH units NA NA
Conductivity 0-100 mS/cm: +/- 0.5% of | 0.001, 0.01, or NA NA
reading or 0.001mS/cm, 0.1uS/cm
whichever is greater. (range
20-50 mg/L: +/- 1.0% of dependent)
reading
Dissolved 0to 20 mg/L: +/- 0.1 mg/L | 0.01 mg/L and NA NA
Oxygen or 1% of reading, 0.1%, or 0.1
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whichever is greater. mg/L and 1%
20 to 50 mg/L: +/- 8% of (user
reading selectable)
Table 6.2 (B)

MQOs — ALS Global Lab Constituents
Analysis Method, Detection and Quantitation Limits, Lab Quality Control Limits

Analyte Method | MDL MRL Units Accuracy | Matrix Precision
LCS Spike % RPD
%Rec %Rec

Phosphorus, | EPA 0.004 0.01 mg/L 85-115 70-130 20

Total 365.3

Chlorophyll- | SM10200 | 0.3 0.8 mg/m3 88-113 NA 20

a H

E. coli SM NA 1 MPN/100 | NA NA NA

9224B mL

Total EPA 0.02 0.05 mg/L 90-110 90-110 20

nitrate- 353.2

nitrite

6.2.1 Targets for Precision, Bias, and Sensitivity

6.2.1.1 Precision

At concentrations near the lowest concentration of interest, it will not be possible to meet the
percentage MQOs indicated above because errors expressed as a percentage increase at lower
concentrations. However, at lower concentrations, the acceptable error is generally greater. The
precision MQO is in line with MEL’s historic performance for most constituents. Chlorophyll,
which is inherently more variable, has a less stringent MQO.

The above MQO table is intended to indicate the quality of the result from a particular sample
(or pooled set of samples) and therefore to apply to lab or field splits. Field duplicate samples
(i.e., sequentially collected), which include some environmental variability, may be used to
determine if MQOs have been met; however, some judgment may be required regarding the
amount of environmental variability in the sample.

6.2.1.2 Bias

Sampling bias will be minimized by strictly adhering to the protocols discussed and referenced
herein. This QAPP provides procedures for collecting representative and valid samples.
However, as is true for all sampling, some sampling bias is likely present in the results even if
not measurable or confirmed. Assessment and management of bias will occur mostly at the
laboratory. We expect that bias in the chemical analyses will be corrected so that long-term bias
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will not occur within a single method. Measurement Quality Objectives for bias are listed in the
MQO table above.

6.2.1.3 Sensitivity
MQOs — Sensitivity

Water Measurement Accuracy Resolution Instrument or
Quality Range method
Parameter
Water clarity | 0-30 feet NA NA Secchi disc
Turbidity 0-4000 FNU 0-999 FNU: 0.3 FNU or | 0.1 FNU ProDSS

3% (whichever is

greater), 1000 to 4000

FNU: +/- 5% of reading
Temperature | -5to0 70 °C +/-0.2°C +/-0.1°C or 0.1°F ProDSS
pH 0 to 14 pH units +/- 0.2 pH units 0.01 pH units ProDSS
Dissolved 0 to 50 mg/L 0 to 20 mg/L +/- 0.01 mg/L and 0.1% or | ProDSS
Oxygen 0.1mg/L or 1%, 0.1 mg/L and 1% (user

whichever is greater. selectable)

20 to 50 mg/L +/-8%
Total 0.01to 100 mg/L | 0.01 mg/L +/- 10% | 0.004 mg/L EPA 365.3
phosphorus
Chlorophyll-a | 0.2 t0 1000 mg/L. | 0.2 pg/L +/- 10% 0.08 mg/L SM 10200H
E. coli MPN/100mL NA NA SM9223B
Total Nitrate- | 0.05-5 mg/L +/- 10% 0.05 mg/L EPA 353.2
Nitrite (higher with

dilution)

6.2.2

Completeness

6.2.2.1

Comparability

Targets for Comparability, Representativeness, and

All measurement and analytical procedures are documented so that the data will be comparable
with samples collected and analyzed in a like manner according to attached SOPs.

6.2.2.2

Representativeness

The study will span over two years, and conditions of sampling are expected to vary. Because
the lake is shallow, grab samples taken at 3 feet are considered to be representative. Grab

samples will be shaken before poured into lab containers per Horseshoe Lake SOPs to aid in
representativeness.

The E. coli sampling site was chosen to represent the area of the lake where primary recreational

contact occurs most frequently.
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The four sampling sites for total phosphorus, chlorophyll a and total nitrate-nitrite were chosen
to represent general geographical locations of the lake; the inlet, the swim beach / north arm, the
midpoint / bend, and the south arm.

6.2.2.3 Completeness

There are no legal or compliance uses anticipated for the Horseshoe Lake data. In addition, there
is no fraction of the planned data that must be collected in order to fulfill statistical criteria. It is
expected that at least 95% of the sampling events will occur unless unanticipated and prolonged
inclement weather conditions prevent sampling

7.0 Sampling Process Design (Experimental Design)
7.1 Study Design

Four sites will be sampled at a frequency ranging from monthly to bi-monthly. The study
includes three different lab tests, Secchi depth determination, and several in-situ tests. Two of
the labs (chlorophyll a and phosphorus) and Secchi depth will be used to independently
determine Carlson’s trophic state index.

7.1.1 Sampling location and frequency

Table 7.1.1
Horseshoe Lake
Sample and Test Schedule (per Calendar Year) by Site #
Month/ | Total Chlorophyll a E. coli* In-Situ Secchi Depth
Week Phosphorus
Janwk 1 |1,2,34 1,2,3,4 1,2,3,4 1,2,3,4
Febwk 1 | 1,2,3,4 1,2,3,4 1,2,3,4 1,2,3,4
Marwk 1 | 1,2,3,4 1,2,3,4 1,2,3,4 1,2,3,4
Aprwk 1 | 1,2,34 1,2,3,4 1,2,3,4 1,2,3,4
May wk 1 | 1,2,3,4 1,2,3,4 1,2,3,4 1,2,3,4
Junwk 1 | 1,2,34 1,2,3,4 2 1,2,3,4 1,2,3,4
Junwk 3 |1,2,34 1,2,3,4 2 1,2,3,4 1,2,3,4
Julwk1 |1,2,34 1,2,3,4 2 1,2,3,4 1,2,3,4
Julwk 3 |1,2,34 1,2,3,4 2 1,2,3,4 1,2,3,4
Augwk 1|1,2,34 1,2,3,4 2 1,2,3,4 1,2,3,4
Augwk 3 | 1,2,3,4 1,2,3,4 2 1,2,3,4 1,2,3,4
Sepwk1 [ 1,234 1,2,3,4 2 1,2,3,4 1,2,3,4
Sepwk3 [ 1,234 1,2,3,4 2 1,2,3,4 1,2,3,4

N
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Octwk1 | 1,2,34 1,2,3,4 1,2,3,4 1,2,3,4

Novwk1 | 1234 1,2,3,4 1,2,3,4 1,2,3,4

Decwk1 | 1,234 1,2,3,4 1,2,3,4 1,2,3,4

7.1.2 Parameters to be determined

The three most common constituents for the assessment of lakes will be determined in this study,
including phosphorus, chlorophyll a, and Secchi depth. The results of chlorophyll a will be used
to independently calculate Carlson’s Trophic State Index (TSI). Total phosphorus and Secchi
depth will be also be used to calculate trophic state, but used as supporting calculations and not
considered independently, since “neither transparency or phosphorus are independent estimators
of trophic state. Using transparency or phosphorus as an estimator of chlorophyll is very
different from assuming equal and independent status of the variables.” (Carlson, 1983).

Total nitrate-nitrite will also be determined, as it has not been measured in the previous studies
and its levels are unknown.

E. coli sampling will occur seasonally during the summer months of June-September, at sample
site 2, where most of the primary contact shoreline recreation occurs.

YSI ProDSS sonde measurements of temperature, pH, turbidity, and dissolved oxygen will be
obtained at all sites upon each sample event.

Calculating the TSI

Per Carlson (1996) as described on http://www.secchidipin.org/index.php/monitoring-
methods/trophic-state-equations/ (July 2, 2015), the index is relatively simple to calculate and to
use. Three equations are used: Secchi disk, TSI(SD); chlorophyll pigments, TSI(CHL); and total
phosphorus, TSI(TP).

The simplified equations are:

TSI(SD) = 60 — 14.41 In(SD)

TSI(CHL) = 9.81 In(CHL) + 30.6

TSI(TP) = 14.42 In(TP) + 4.15

The three variables will not be averaged. The index is predicated on the idea that it is predicting

algal biomass. Chlorophyll is a better predictor than either of the other two indices. There is no
logic in combining a good predictor with two that are not (Carlson 1983).
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7.1.3 Field measurements

Field measurements include Secchi depth and sonde measurements of air temperature, surface
water temperature, and at 3’: water temperature, pH, DO and turbidity. See table 7.1.3
Horseshoe Lake Sampling Plan for locations of Secchi and In-situ measurements.

Table 7.1.3

Horseshoe Lake
Sampling Plan

In-Situ Total Phosphorus,
and Secchi Total nitrite-nitrate,
Location # Latitude Longitude E. coli Depth Chlorophyll a
Inlet 1 1 1069956.680 | 214983 Yes Yes

Swim 2 Yes
Beach 1069691.743 212106 Yes

Midpoint | 3 | 1068923.669 | 214921 Yes Yes

South 1067774.689 | 213137 Yes Yes

7.2 Maps or diagram

Please see map of Horseshoe Lake and sampling sites below.

24



WATER DEFTH MAP
HORSESHOE LAKE

Average Summer Conditions

Water Surface..... 123
Surface Area....... B4-Acres
Volume....._.. e Fe

HORSESHOE LAKE
WATER QUALITY TESTING
AUGUST 13, 2015
2015 Sample Points
N ——
o

1}
B wsesnsesizuen

B ——

|
e

e @5

500 Famt

7.3 Assumptions underlying design

N/A

7.4 Relation to objectives and site characteristics

The long-term project goal is to improve the water quality of Horseshoe Lake for the public’s
health and recreational benefit by minimizing the health risks posed by toxic algae growth events
and controlling non-native noxious weeks that limit the recreational potential of the lake.

The first objective is to establish a reliable data bank with a sufficient number of data points to
enable future evaluation and long-term planning actions to improve the water quality of
Horseshoe Lake. The result will be current and reliable data appropriate and available for use in
professional and citizen planning. The sampling plan supports this objective.

Another objective is to encourage local discussion and improve understanding of how
individuals can have a positive effect on their lake water quality. Results will be improved
individual understanding and sense of empowerment regarding Horseshoe Lake water quality
issues. The sampling plan supports this objective as well.

The study design supports the final outcome of the project by creating a reliable data bank
presented in a usable format. This will be publically displayed so that water quality
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professionals and stakeholders can later analyze it to help plan long-term mitigation, education,
and restoration efforts.

7.5 Characteristics of existing data

Recent sampling sponsored by HSLMC has included only total phosphorus and E. coli. This
sampling was conducted by a City of Woodland engineer technician (also a HSLMC member)
following a field manual developed by WDFW. The data has allowed stakeholders to have
confidence in continued low E. coli levels, and therefore this study includes E. coli only
minimally in the swimming area during the summer months. Total phosphorus has risen above
the standard of 25 pg/L on several occasions, and thus remains an important constituent.
Nitrogen levels are unknown, as are cholorphyll a levels.

Field measurements during the last six months have been taken consistently by WDFW, and
before that to a much more limited degree. Measurements of pH by WDFW’s Hydrolab probe
has been quite high; into the 10 and 11s. There is some anticipation to see if CCHD’s ProDSS
probe will confirm such a high pH.

8.0 Sampling Procedures

8.1 Field measurement and field sampling SOPs

Procedures and task for measuring phosphorus, nitrogen, chlorophyll a, and Secchi depth are
adopted from EPA Office of Water VVolunteer Lake Monitoring document EPA440-4-91-002, as
well as SOP EAP303, SOP EAP012, and Silver Lake Sampling Procedures (May 2013).

See Appendix A, A-5 Horseshoe Lake SOP.

All field measurements taken via Ysi ProDSS including ambient air temperature, water
temperatures, pH, conductivity, dissolved oxygen, and turbidity will strictly follow the ProDSS
User Manual Document #626973-01 REF (https://www.ysi.com/ProDSS). Probe calibration will
be conducted on a monthly basis, following the rinse “rules of threes.”
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8.2 Containers, preservation methods, holding times
Please see table below:

Table 8.2

Sample Volume, Container, Preservation, Storage,

& Hold Time Requirements

Analysis Holding

Analyte(s) Container Preservation Technique Time
Total 500 mL Plastic H,SO, | 9N H,SO.: Cool to 4+ 2°C | 28 days
Phosphorus ' B
Total nitrite- | 506 11| plastic H,50, | I 12504 Co0lO 4+ o8 yousUpd
nitrate 2°C

(Analysis of) Unfiltered: 1L
unpreserved opaque

Chlorophyll a plastic container
Field Filtered: Glass

Unpres.; Cool to 4+ 2°C,

i Filter within 48 Hrs.
no light exposure

(Preparation) Fiber Filter Frozen 28 days
6 Hrs from
(0]
E. coli 100 mL Sterile Cup Na;5,03, Cool to <10°C | 116 vtion

(4« 2°C after 2hrs)

8.3 Invasive species evaluation

Horseshoe Lake is not listed in Washington’s 303(d) list of impaired waters for invasive species.
However, it is significantly affected by the overabundance of milfoil, and the same precautions
will be used as if it was on the list. Per EAPO70 section 6.1, field activities will be conducted to
minimize the contact between equipment and potential sources of invasive species, particularly
aquatic plants, sediment and fish. Methods of minimization may include (sections 6.1.4.1 —
6.1.4.5); sampling from areas of less weed growth to more dense weed growth, avoid running
boat onto sediment, avoid getting plants, sediment and fish inside boats or other sampling gear,
avoid driving or walking through areas of mud and high weed growth, to the extent possible as
the sampling team navigates to each specific sampling site.

Per EAPO70 section 6.2, after field work all equipment will be inspected, cleaned and drained.
The sampling team will inspect and clean all equipment that contacted (terrestrial or aquatic)

27



soil, vegetation, or water. They will remove any visible vertebrates, invertebrates, plants, algae
or sediment. If necessary, they will use a scrub brush and rinse with clean water either from the
site or brought for that purpose, until the equipment is clean. In addition, the sampling team will
drain water in bilges, samplers or other equipment that could hold water from the site. Since no
hose is available at the launch, the sampling team will ensure that no debris will leave the
equipment and potentially spread invasive species during transit or cleaning.

The sampling team will be asked to not wear felt soles, as they have been implicated in the
retention and subsequent transfer of invasive species.

8.4 Equipment decontamination

N/A (Explanation: per QAPP template, this is necessary where sampling substances contain
high levels of contaminants, bacterial contamination, or contain organic materials that stick to
the sampling devices.)

8.5 Sample ID

Standard sample ID protocol for ALS Global laboratory will be followed, according to chain of
custody report.
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8.6 Chain-of-custody, if required

Standard ALS Chain of Custody forms will be used, such as shown below:

CHAIN OF CUSTODY oof o 1 SR#
A 55406 ——
ALS Enu X : i

= — coc#
1317 South 13ih Ave, Karlso, WA 98626 Phone (350) 577-7222 / B00-595.7222 | FAX. (350) 538.1068

weiew slaghotel com Page 1 of 1

Promet Nms .\UQ_Q L b\\dg Iﬁqoclw g %
T Oe) Gu\Mewson .
T XL LR ¢ ls eomorl  Resude tot
o FP.UFE)B‘;R 38~ ToNe JLoh QRedYT g%~
[Prane § el = @ < 8 a
éq\m\\ L= | . 3 s ]
Tarpier gty Earaier Trmied Haind i E § E -_\ y Jt
DS Ce 2 PalCoWketsow! § §]5]: dalgl @ ewy - ne
2 |Z|B(8). |ulalelal Remarks
SAMPLING = . ,_
CLIENT SAMPLE ID LABID | Date Time | ™M™ Lowas Q Co.cowlhz . Pa. U3,
2 Huwy SoY /o e Hao| 2|+
2 3 Sheceted NN \ \»
2 LT rere VOR L Sows
& 2 Hera\ock ! IR Skogeds @1
- /> Suclker || ] l
#12 S eaguest |
& |3 Silyer R,
# /5 Ensy Y, |
B (2 Lo\ e X ~ FEEIEIEIE
9.
10.
Report Requirements Invoice Information G ; BaAand
|, Rioutine Repert Meihod PO _______
Blan!t_Suqu;a:e.as Bill To: = ¢, J)“-\g Total Metals: Al As Sb Ba Be B Ca Cd Co Cr Cu Fo Pb Mg Mn Mo Ml K Ag Na Se Sr T Sn V Zn Hg
_:fq;gl::'tljup_,MS,MSD = o oy " Dissoived Mefals: Al As Sb Ba Be B Ca Gd Co Cr Gu Fe Pb Mg Mn Mo NI K Ag Na Se 51 T 8n V Zn Hg
a3 required Special | “Indicate State | F AK CA WI Other, {(Circle One)
L CLP Like Summary Turnaround Requirements i .
(ro raw data) _?o':y —Aa Canh 'i‘g\" E-Ca\. OGNy 2Zoo
___ V. Data Validation Repart p—
v R0 -~761-2231
Relinquished By: Received By: Relinquished By: Received By: Relinquished By: Received By:
'EgrqErn Eignature Signalure Signature Slgnature
Cﬁ»‘. \“'
Printed Name 3 Printed Name Printed Name Printed Name Printed Name Printed Name
Qe Silerwown
[Firm %L\JJ 0\_-{.__- Firm Farm Firm Firm Firm
[ Date/Time Gala/Time Date/Time Date/Time Date/ Time Date/Time

8.7 Field log requirements

Field logs will be printed on waterproof paper, numbered, and bound in a notebook. Permanent,
waterproof ink will be used for all entries. Corrections will be made with single line
strikethroughs, initials and date of correction. White-out or correction fluid will not be used.

Horseshoe Lake Field Log

Names:

Date:

# Location | Time Record Record | Probe | Probe | Probe 3’
Secchi | Air surface | 3 \
Depth | Temp | \

1 Inlet
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2 Swim
Beach

3 Midpoint

4 South
Arm

Comments: rainfall, QAPP deviations, special events and circumstances, etc.

8.8 Other activities

HSLMC field volunteers and staff have been involved with sampling for several years now.

Jody Bartkowski Herz is an engineering technician with the City of Woodland, and has been
responsible for sampling. The CCHD project lead will hold an initial briefing to go over new
QAPP approved sampling methods with all field personnel, emphasizing identifiable differences
between past sampling techniques and QAPP approved techniques. The project lead will provide
on-going supervision of sampling activities, as it is anticipated that the project lead will be
present in order to administer the probe testing. Minimally, field staff will receive an informal
audit on a quarterly basis by the project lead as they conduct their sampling activities.

Maintenance for field instrumentation will be conducted according to manufacturer’s
recommendations and specifications. The YSI representative conducted a hands on training for
the County, and demonstrated proper calibration procedures. The ProDSS Quick Start Guide
and Owner’s Manual will be closely adhered to throughout the study.

9.0 Measurement Methods

9.1 Field procedures table/field analysis table

Please see Table 9.1 below:
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Table 9.1

Measurement Methods Table

Field Analysis Table

Analyte Matrix Sample Number
Secchi Depth Water 128

Temperature Air 128

Temperature 1’ water 128

Temperature 3’ Water 128

pH Water 128

Dissolved Oxygen Water 128

Turbidity Water 128

Lab Procedures Table

Analyte Matrix Sample Number
Total Phosphorus Water 128

Total nitrate-nitrite Water 96

Chlorophyll a Water 128

E. coli Water 20

9.2 Lab Procedures Table. This includes:

Field and Lab procedures tables have been combined per template suggestion.
Please Table 9.1 above.

9.2.1 Analyte

Please see Table 9.1 above.

9.2.2 Matrix

Please see Table 9.1 above.

9.2.3 Number of samples

Please see Table 9.1 above.

9.2.4 Expected range of results

Based on the most recent testing conducted by HSLMC, total phosphorus is expected to range
from ND to 220 ug/L.
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Based on less recent testing by Entranco circa 1997-1998, chlorophyll a may average 14 to 15
Mo/L.

Secchi depth was tested by both Entranco and HSLMC; expected range per recent HSLMC is 4
feet to 11 feet, (or 1.2 to 3.4 meters), and Entranco’s averages were 1.2 meters before alum
treatment and 2.1 meters after treatment.

While this study does not offer a comprehensive view of E. coli levels, HSLMC has been testing
for E. coli monthly up to this point, with results ranging from 0 to 31.5 MPN/100mL.

9.2.5 Analytical method

See Chart Below at 9.2.6.

9.2.6 Sensitivity/Method Detection Limit (MDL)

Table 9.2.6
ALS Lab Measurement Methods
Analyte Method | MDL MRL Units Accuracy | Matrix Precision
LCS Spike % RPD
%Rec %Rec
Phosphorus, | EPA 0.004 0.01 mg/L 85-115 70-130 |20
Total 365.3
Total nitrite- | EPA 0.02 0.05 mg/L 90-110 90-110 20
nitrate 353.2
Chlorophyll- | SM10200 | 0.3 0.8 mg/m3 88-113 NA 20
a H
E. coli SM 9223 | NA <1 MPN/100 | NA NA NA
B mL

9.3 Sample preparation method(s)

All preparation and methods used are standard, as listed.

9.4 Special method requirements

N/A
9.5 Lab(s) accredited for method(s)

CCHD has inspected and has on file the paper work for ALS Global Laboratory, and has
confirmed that the labs are Ecology accredited for each specific method.
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10.0 Quality Control (QC) Procedures
10.1 Table of field and lab QC required

Table 10.1

Field and Lab QC

Field Laboratory
Parameter Blanks Figld Check Method Analytical Ma}trix
Replicates Standards Blanks Duplicates Spikes
Temp Quarterly | Each event | NA NA NA NA
pH Quarterly | Each event | NA NA NA NA
Dissolved O2 | Quarterly | Each event | NA NA NA NA
Turbidity Quarterly | Each event | NA NA NA NA
Total Annually Quarterly | 1 per 1 per Batch | 1 per Batch | 1 per
Phosphorus Batchor1 | or 1 per20 |or1per20 | Batchorl
per 20 samples samples per 20
samples samples
Total nitrite- Annually Quarterly | 1 per 1 per Batch | 1 per Batch | 1 per
nitrate Batchor1 | or 1 per20 |or1per20 | Batchorl
per 20 samples samples per 20
samples samples
Chlorophyll a | Annually | Quarterly | 1 per 1 per Batch | Per client | NA
Batchor1 | or 1 per 20 | request
per 20 samples
samples
E. coli Annually | Annually | +/- NA Per client | NA
Control request
Checks

For tests conducted with ALS Laboratories including total phosphorus, nitrite-nitrate,

chlorophyll a, and E. coli, two co-located samples will be collected once every three months (at
the same time as field audits) to estimate overall variability due to sampling and analysis. The
site chosen for the co-located (duplicate) sample will be chosen at random and documented by
the project lead. The duplicate sample will be taken sequentially (taken at the same location and
depth as the original sample) and will include all parameters scheduled for collection at that

point.

The results from an original sample and its duplicate (sequentially collected) sample are used to
calculate the expected variance that is due to short-term environmental factors, field collection
and processing, and laboratory analysis.

33




Contamination will be assessed by the submission of field blanks. Once a year, fresh distilled
water will be submitted rather than the co-located (duplicate) sample. These will be “transport”
blanks for constituents where there is no field processing of the sample (e.g. nutrients), and
“rinsate blanks” for filtered constituents. Blank results are expected to be below reporting limits.

Laboratory QC will follow each lab’s internal procedures.

Profile data will be collected using Ysi ProDSS datasonde, calibrated and used according to
manufacturer’s instructions (https://www.ysi.com/ProDSS). To verify accurate calibration, lab
samples for turbidity will be taken at two in situ locations during the first sampling event and
thereafter on a quarterly basis. Field duplicates will be taken upon every sampling event, with a
minimum of 5 minutes time between sampling. Field blanks will be measured on a quarterly
basis.

10.2 Corrective action processes

If analytical results fall outside of the quality control acceptance criteria, and the analytical
method does not state the consequence, then the results will be flagged as such and the project
lead will assess the best course of action. Each situation will be appropriately documented.

11.0 Data Management Procedures

11.1 Data recording/reporting requirements

The laboratory verifies its measurement results. In addition, the following procedures will be
followed and are the responsibility of the project lead:
e Standard lab and field QC procedures will be adhered to.
e The data will be checked for data entry errors and completeness.
e Results will be checked for reasonableness
e Lab and Field QC results will be evaluated to ensure that the measurement quality
objectives (MQOs) were met. Data failing to meet MQOs will be either coded or
discarded.

11.2 Lab data package requirements

Standard with Excel and text formats.

11.3 Electronic transfer requirements

Data will be imported onto the project’s comprehensive excel spreadsheet to limit reentry issues
and facilitate the analysis of the data.
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11.4 Acceptance criteria for existing data

N/A

11.5 EIM/STORET data upload procedures

Annually, at the end of each full year of sampling, all data will be input into Ecology’s EIM.

12.0 Audits and Reports

12.1 Number, frequency, type, and schedule of audits
The project lead will perform a technical systems audit (a qualitative audit of conformance to the
QA Project Plan) within the first three months of the commencement of work. A brief report

will be generated discussing the relevant sections of the QAPP, any necessary corrective actions,
and included in the progress and final report.

12.2 Responsible personnel

All reports will be the responsibility of the project lead.

12.3 Frequency and distribution of report
CCHD will submit progress reports to Ecology quarterly as described in the grant’s scope of

work. In addition, the project lead will email Ecology with a brief description of the technical
systems audit results.

12.4 Responsibility for reports

The CCHD project lead will write the final report.

13.0 Data Verification

13.1 Field data verification, requirements, and
responsibilities

The following procedures will be followed and are the responsibility of the project lead:

e Standard field QC procedures will be adhered to.
e The data will be checked for data entry errors and completeness by the project lead.
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e Results will be checked for reasonableness by the project lead.

e Field QC results will be evaluated to ensure that the measurement quality objectives
(MQOs) were met. Data failing to meet MQOs will be either coded as estimates or
discarded.

e In this study, data is generated by the lab, the volunteers, and in the case of probe
generated data, the project lead. The project lead will perform the data verification.

13.2 Lab data verification

Lab data verification will be according to internal QC procedures.

13.3 Validation requirements, if necessary

N/A

14.0 Data Quality (Usability) Assessment

14.1 Process for determining whether project objectives have
been met

QA assessments for precision will be made by comparing calculated standard deviation of split
sample pairs to the larger of the percent relative standard deviation times the mean of the sample
pair or the maximum standard deviation tabulated in the MQOs (Table X).

Data will be compiled, and computation of the results’ mean, variance and standard deviation
will occur. Results will be presented graphically and in such a way that significant trends are
easily identified. Carlson’s Trophic State Index (Carlson, 1977) will also be calculated using
Secchi depth, phosphorus, and chlorophyll a, independently.

14.2 Data analysis and presentation methods
Results of this study will be compared to those of the HSLMC sampling.

All results will be graphed, and further statistical analysis will include mean, variance, and
standard deviation.

QA assessments for precision will be made by comparing calcualted standard deviations of split
sample pairs to the larger of the percent relative standard deviation multiplied by the mean of the
sample pair or the maximum standard deviation tabulated in the MQOs (Table 3). Standard
deviation for paired samples may be calculated according to Equation 1:
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where “s” is the standard deviation and “ry-and “r,-are paired results.

Where results are to be combined then QC pairs may be pooled using Equation 2:
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where “s,” is the pooled standard deviation and m is the number of pairs. The value “s,» may
then be compared to the MQOs in Table X.

14.3 Treatment of non-detects

As referred to in EPA web archive: http://www.epa.gov/region02/water/dredge/nondetect.htm
Region 2 Water Non-Detect Policy of elutriate data, non-detects will be treated in accordance
with the below described method:

i) If a concentration of a specific contaminant in an elutriate sample is reported as "non-detect”
and the method detection limit was not achieved, then the reported detection limit should be used
as an estimate of the (maximum possible) concentration of the contaminant in the sample.

ii) If a concentration of a specific contaminant in an elutriate sample is reported as "non-detect"
and the detection limit achieved was at or below the method detection limit, then half the

achieved detection limit should be used as an estimate of the concentration of the contaminant in
the sample.

14.4 Sampling design evaluation

Evaluation of the south sampling site will be appropriate, including quality of data due to depth,
and absence of data due to inaccessibility.

14.5 Documentation of assessment

All documentation of assessment will be presented in the final report
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16.0 Figures

Figure 1. Map Horseshoe Lake by Entranco (see next page):
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Figure 2: Horseshoe Lake Depth (as shown in Horseshoe Lake Water Quality Study 1988-1989
by Cowlitz Conservation District):
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17.0 Tables

Tables are located in the relevant sections above.

Specifically:

Measurement Quality Objectives are included in Tables 6.2 (A) and 6.2 (B)

Sample Containers, Preservation and Holding Times are found in Table 8.2.

Measurement Methods (Laboratory) are included in 9.2.6 ALS Lab Measurement Methods.
QC Samples, Types, and Frequency are included in Table 10.1. Field and Lab QC.

18.0 Appendices

Appendix A. Horseshoe Lake SOP

Please see separate attachment.

Appendix B -- Glossary, Acronyms, and Abbreviations

Quality Assurance Glossary

Accreditation - A certification process for laboratories, designed to evaluate and document a
lab’s ability to perform analytical methods and produce acceptable data. For Ecology, it is
“Formal recognition by (Ecology)...that an environmental laboratory is capable of producing
accurate analytical data.” [WAC 173-50-040] (Kammin, 2010)

Accuracy - the degree to which a measured value agrees with the true value of the measured
property. USEPA recommends that this term not be used, and that the terms precision and bias
be used to convey the information associated with the term accuracy. (USGS, 1998)

Analyte - An element, ion, compound, or chemical moiety (pH, alkalinity) which is to be
determined. The definition can be expanded to include organisms, e. g. fecal coliform,
Klebsiella, etc. (Kammin, 2010)

Bias - The difference between the population mean and the true value. Bias usually describes a
systematic difference reproducible over time, and is characteristic of both the measurement
system, and the analyte(s) being measured. Bias is a commonly used data quality indicator
(DQI). (Kammin, 2010; Ecology, 2004)

Blank - A synthetic sample, free of the analyte(s) of interest. For example, in water analysis,
pure water is used for the blank. In chemical analysis, a blank is used to estimate the analytical
response to all factors other than the analyte in the sample. In general, blanks are used to assess
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possible contamination or inadvertent introduction of analyte during various stages of the
sampling and analytical process. (USGS, 1998)

Calibration - The process of establishing the relationship between the response of a
measurement system and the concentration of the parameter being measured. (Ecology, 2004)

Check standard - A substance or reference material obtained from a source independent from
the source of the calibration standard; used to assess bias for an analytical method. This is an
obsolete term, and its use is highly discouraged. See Calibration Verification Standards, Lab
Control Samples (LCS), Certified Reference Materials (CRM), and/or spiked blanks. These are
all check standards, but should be referred to by their actual designator. (i. e. CRM, LCS, etc.)
(Kammin, 2010; Ecology, 2004))

Comparability - The degree to which different methods, data sets and/or decisions agree or can
be represented as similar; a data quality indicator. (USEPA, 1997)

Completeness - The amount of valid data obtained from a project compared to the planned
amount. Usually expressed as a percentage. A data quality indicator. (USEPA, 1997)
Continuing Calibration Verification Standard (CCV) - A QC sample analyzed with samples
to check for acceptable bias in the measurement system. The CCV is usually a midpoint
calibration standard that is re-run at an established frequency during the course of an analytical
run. (Kammin, 2010)

Data Integrity- A qualitative DQI that evaluates the extent to which a dataset contains data that
Is misrepresented, falsified, or deliberately misleading. (Kammin, 2010)

Data Quality Indicators (DQI) - Data Quality Indicators (DQIs) are commonly used measures
of acceptability for environmental data. The principal DQIs are precision, bias,
representativeness, comparability, completeness, sensitivity, and integrity. (USEPA, 2006)

Data Quality Objectives (DQO) - Data Quality Objectives are qualitative and quantitative
statements derived from systematic planning processes that clarify study objectives, define the
appropriate type of data, and specify tolerable levels of potential decision errors that will be used
as the basis for establishing the quality and quantity of data needed to support decisions.
(USEPA, 2006)

Dataset - A grouping of samples organized by date, time, analyte, etc (Kammin, 2010)

Data validation - An analyte-specific and sample-specific process that extends the evaluation of
data beyond data verification to determine the usability of a specific data set. It involves a
detailed examination of the data package, using both professional judgment, and objective
criteria, to determine whether the MQOs for precision, bias, and sensitivity have been met. It
may also include an assessment of completeness, representativeness, comparability and integrity,
as these criteria relate to the usability of the dataset. Ecology considers four key criteria to
determine if data validation has actually occurred. These are:

e Use of raw or instrument data for evaluation
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e Use of third-party assessors
e Dataset is complex
e Use of EPA Functional Guidelines or equivalent for review

Examples of data types commonly validated would be:
e Gas Chromatography (GC)
e Gas Chromatography-Mass Spectrometry (GC-MS)
e Inductively Coupled Plasma (ICP)

The end result of a formal validation process is a determination of usability that assigns
qualifiers to indicate usability status for every measurement result. These qualifiers include:
e No qualifier, data is usable for intended purposes
e J(oralJvariant), data is estimated, may be usable, may be biased high or low
e REJ, data is rejected, cannot be used for intended purposes (Kammin, 2010; Ecology,
2004)

Data verification - Examination of a dataset for errors or omissions, and assessment of the Data
Quality Indicators related to that dataset for compliance with acceptance criteria (MQQ’s).
Verification is a detailed quality review of a dataset. (Ecology, 2004)

Detection limit (limit of detection) - The concentration or amount of an analyte which can be
determined to a specified level of certainty to be greater than zero. (Ecology, 2004)

Duplicate samples - two samples taken from and representative of the same population, and
carried through and steps of the sampling and analytical procedures in an identical manner.
Duplicate samples are used to assess variability of all method activities including sampling and
analysis. (USEPA, 1997)

Field blank - A blank used to obtain information on contamination introduced during sample
collection, storage, and transport. (Ecology, 2004)

Laboratory Control Sample (LCS) - A sample of known composition prepared using
contaminant-free water or an inert solid that is spiked with analytes of interest at the midpoint of
the calibration curve or at the level of concern. It is prepared and analyzed in the same batch of
regular samples using the same sample preparation method, reagents, and analytical methods
employed for regular samples. (USEPA, 1997)

Matrix spike - A QC sample prepared by adding a known amount of the target analyte(s) to an
aliquot of a sample to check for bias due to interference or matrix effects. (Ecology, 2004)

Measurement Quality Objectives (MQOs) - Performance or acceptance criteria for individual

data quality indicators, usually including precision, bias, sensitivity, completeness,
comparability, and representativeness. (USEPA, 2006)
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Measurement result - A value obtained by performing the procedure described in a method.
(Ecology, 2004)

Method - A formalized group of procedures and techniques for performing an activity (e.g.,
sampling, chemical analysis, data analysis), systematically presented in the order in which they are to
be executed. (EPA, 1997)

Method blank - A blank prepared to represent the sample matrix, prepared and analyzed with a
batch of samples. A method blank will contain all reagents used in the preparation of a sample,
and the same preparation process is used for the method blank and samples. (Ecology, 2004;
Kammin, 2010)

Method Detection Limit (MDL) - This definition for detection was first formally advanced in
40CFR 136, October 26, 1984 edition. MDL is defined there as the minimum concentration of an
analyte that, in a given matrix and with a specific method, has a 99% probability of being
identified, and reported to be greater than zero. (Federal Register, October 26, 1984)

Percent Relative Standard Deviation (%RSD) - A statistic used to evaluate precision in
environmental analysis. It is determined in the following manner:

%RSD = (100 * s)/x
where s is the sample standard deviation and x is the mean of results from more than two
replicate samples (Kammin, 2010)

Parameter - A specified characteristic of a population or sample. Also, an analyte or grouping
of analytes. Benzene and nitrate + nitrite are all “parameters” (Kammin, 2010; Ecology, 2004)

Population - The hypothetical set of all possible observations of the type being investigated.
(Ecology, 2004)

Precision - The extent of random variability among replicate measurements of the same
property; a data quality indicator. (USGS, 1998)

Quality Assurance (QA) - A set of activities designed to establish and document the reliability
and usability of measurement data. (Kammin, 2010)

Quality Assurance Project Plan (QAPP) - A document that describes the objectives of a
project, and the processes and activities necessary to develop data that will support those
objectives. (Kammin, 2010; Ecology, 2004)

Quality Control (QC) - The routine application of measurement and statistical procedures to
assess the accuracy of measurement data. (Ecology, 2004)

Relative Percent Difference (RPD) - RPD is commonly used to evaluate precision. The

following formula is used:
[Abs(a-b)/((a + b)/2)] * 100
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where “Abs()” is absolute value and a and b are results for the two replicate samples. RPD can
be used only with 2 values. Percent Relative Standard Deviation is (%RSD) is used if there are
results for more than 2 replicate samples (Ecology, 2004).

Replicate samples - two or more samples taken from the environment at the same time and

place, using the same protocols. Replicates are used to estimate the random variability of the
material sampled. (USGS, 1998)

Representativeness - The degree to which a sample reflects the population from which it is

taken; a data quality indicator. (USGS, 1998)

Sample (field) — A portion of a population (environmental entity) that is measured and assumed
to represent the entire population. (USGS, 1998)

Sample (statistical) — A finite part or subset of a statistical population. (USEPA, 1997)

Sensitivity - In general, denotes the rate at which the analytical response (e.g., absorbance,
volume, meter reading) varies with the concentration of the parameter being determined. In a
specialized sense, it has the same meaning as the detection limit. (Ecology, 2004)

Spiked blank - A specified amount of reagent blank fortified with a known mass of the target
analyte(s); usually used to assess the recovery efficiency of the method. (USEPA, 1997)

Spiked sample - A sample prepared by adding a known mass of target analyte(s) to a specified
amount of matrix sample for which an independent estimate of target analyte(s) concentration is
available. Spiked samples can be used to determine the effect of the matrix on a method’s
recovery efficiency. (USEPA, 1997)

Split Sample — The term split sample denotes when a discrete sample is further subdivided into
portions, usually duplicates. (Kammin, 2010)

Standard Operating Procedure (SOP) — A document which describes in detail a reproducible
and repeatable organized activity. (Kammin, 2010)

Surrogate — For environmental chemistry, a surrogate is a substance with properties similar to
those of the target analyte(s). Surrogates are unlikely to be native to environmental samples. They are
added to environmental samples for quality control purposes, to track extraction efficiency and/or
measure analyte recovery. Deuterated organic compounds are examples of surrogates commonly
used in organic compound analysis. (Kammin, 2010)

Systematic planning - A step-wise process which develops a clear description of the goals and
objectives of a project, and produces decisions on the type, quantity, and quality of data that will
be needed to meet those goals and objectives. The DQO process is a specialized type of
systematic planning. (USEPA, 2006)

Quality Assurance Glossary References:
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Ecology, 2004. Guidance for the Preparation of Quality Assurance Project Plans for
Environmental Studies. http://www.ecy.wa.gov/biblio/0403030.html

USEPA, 1997. Glossary of Quality Assurance Terms and Related Acronyms.
http://www.ecy.wa.gov/programs/eap/ga.html

USEPA, 2006. Guidance on Systematic Planning Using the Data Quality Objectives Process
EPA QA/G-4. http://www.epa.gov/quality/gs-docs/g4-final.pdf

Kammin, 2010. Definition developed or extensively edited by William Kammin, 2010.

USGS, 1998. Principles and Practices for Quality Assurance and Quality Control. Open-File
Report 98-636. http://ma.water.usgs.gov/fhwa/products/ofr98-636.pdf

Glossary — General Terms

Ambient: Background or away from point sources of contamination.

Baseflow: The component of total streamflow that originates from direct groundwater discharges
to a stream.

Char: Char (genus Salvelinus) are distinguished from trout and salmon by the absence of teeth
in the roof of the mouth, presence of light colored spots on a dark background, absence of spots
on the dorsal fin, small scales, and differences in the structure of their skeleton. (Trout and
salmon have dark spots on a lighter background.)

Clean Water Act: A federal act passed in 1972 that contains provisions to restore and maintain
the quality of the nation’s waters. Section 303(d) of the Clean Water Act establishes the TMDL
program.

Conductivity: A measure of water’s ability to conduct an electrical current. Conductivity is
related to the concentration and charge of dissolved ions in water.

Dissolved oxygen (DO): A measure of the amount of oxygen dissolved in water.

Eutrophic: Nutrient rich and high in productivity resulting from human activities such as
fertilizer runoff and leaky septic systems.

Fecal coliform: That portion of the coliform group of bacteria which is present in intestinal
tracts and feces of warm-blooded animals as detected by the product of acid or gas from lactose
in a suitable culture medium within 24 hours at 44.5 plus or minus 0.2 degrees Celsius. Fecal
coliform are “indicator” organisms that suggest the possible presence of disease-causing
organisms. Concentrations are measured in colony forming units per 100 milliliters of water
(cfu/100 mL).
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Geometric mean: A mathematical expression of the central tendency (an average) of multiple
sample values. A geometric mean, unlike an arithmetic mean, tends to dampen the effect of very
high or low values, which might bias the mean if a straight average (arithmetic mean) were
calculated. This is helpful when analyzing bacteria concentrations, because levels may vary
anywhere from 10 to 10,000 fold over a given period. The calculation is performed by either:

(1) taking the nth root of a product of n factors, or (2) taking the antilogarithm of the arithmetic
mean of the logarithms of the individual values.

Nonpoint source: Pollution that enters any waters of the state from any dispersed land-based or
water-based activities. This includes, but is not limited to, atmospheric deposition, surface-water
runoff from agricultural lands, urban areas, or forest lands, subsurface or underground sources,
or discharges from boats or marine vessels not otherwise regulated under the NPDES program.
Generally, any unconfined and diffuse source of contamination is considered a nonpoint source.
Legally, any source of water pollution that does not meet the legal definition of “point source” in
section 502(14) of the Clean Water Act is a nonpoint source.

Nutrient: Substance such as carbon, nitrogen, and phosphorus used by organisms to live and
grow. Too many nutrients in the water can promote algal blooms and rob the water of oxygen
vital to aquatic organisms.

Parameter: A physical chemical or biological property whose values determine environmental
characteristics or behavior.

Pathogen: Disease-causing microorganisms such as bacteria, protozoa, viruses.

pH: A measure of the acidity or alkalinity of water. A low pH value (0 to 7) indicates that an
acidic condition is present, while a high pH (7 to 14) indicates a basic or alkaline condition. A
pH of 7 is considered to be neutral. Since the pH scale is logarithmic, a water sample with a pH
of 8 is ten times more basic than one with a pH of 7.

Point source: Sources of pollution that discharge at a specific location from pipes, outfalls, and
conveyance channels to a surface water. Examples of point source discharges include municipal
wastewater treatment plants, municipal stormwater systems, industrial waste treatment facilities,
and construction sites that clear more than 5 acres of land.

Pollution: Such contamination, or other alteration of the physical, chemical, or biological
properties, of any waters of the state. This includes change in temperature, taste, color, turbidity,
or odor of the waters. It also includes discharge of any liquid, gaseous, solid, radioactive, or
other substance into any waters of the state. This definition assumes that these changes will,

or is likely to, create a nuisance or render such waters harmful, detrimental, or injurious to

(1) public health, safety, or welfare, or (2) domestic, commercial, industrial, agricultural,
recreational, or other legitimate beneficial uses, or (3) livestock, wild animals, birds, fish, or
other aquatic life.

Riparian: Relating to the banks along a natural course of water.
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Salmonid: Any fish that belong to the family Salmonidae. Any species of salmon, trout, or char
is considered a salmonid. www.fws.qgov/le/ImpExp/FactSheetSalmonids.htm

Surface waters of the state: Lakes, rivers, ponds, streams, inland waters, salt waters, wetlands
and all other surface waters and water courses within the jurisdiction of Washington State.

Turbidity: A measure of water clarity. High levels of turbidity can have a negative impact on
aquatic life.

Watershed: A drainage area or basin in which all land and water areas drain or flow toward a
central collector such as a stream, river, or lake at a lower elevation.

303(d) list: Section 303(d) of the federal Clean Water Act requires Washington State to
periodically prepare a list of all surface waters in the state for which beneficial uses of the water
—such as for drinking, recreation, aquatic habitat, and industrial use — are impaired by pollutants.
These are water quality-limited estuaries, lakes, and streams that fall short of state surface water
quality standard, and are not expected to improve within the next two years.

Acronyms and Abbreviations

Following are acronyms and abbreviations used frequently in this report.

e.g. For example

Ecology Washington State Department of Ecology
EIM Environmental Information Management database
EPA U.S. Environmental Protection Agency

et al. And others

GIS Geographic Information System software
GPS Global Positioning System

e In other words

MEL Manchester Environmental Laboratory
MQO Measurement quality objective

QA Quality assurance

RPD Relative percent difference

RSD Relative standard deviation

SOP Standard operating procedures

WAC Washington Administrative Code

WDFW Washington Department of Fish and Wildlife

Units of Measurement

°C degrees centigrade

cms cubic meters per second, a unit of flow.

ft feet

g gram, a unit of mass

km kilometer, a unit of length equal to 1,000 meters.
m meter
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mg
mg/L
mL
mm
NTU
ug/L
um

milligram

milligrams per liter (parts per million)
milliliters

millimeter

nephelometric turbidity units
micrograms per liter (parts per billion)
micrometer
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1. General Information

This Standard Operating Procedure (SOP) is applicable to the collection of representative liquid
samples from Horseshoe Lake for grant work completed September 2015 — December 2017.
The intent of SOPs is to ensure safety of personnel and improve validity of results. Please
consider this a “working document” and note any changes to procedures as deemed
appropriate and/or necessary. Significant changes will be noted in the project’s final report.

Activities for each sample event are divided into four segments: land preparation, water
preparation, sampling and measuring, and shipping.

In general, sampling should occur either between 9 and 12, or between 1 and 4pm (HSLMC to
decide, and then schedule either mornings or afternoons). However, there is flexibility in both
the time and the day of the sampling event, especially in consideration of weather conditions.
Common sense and good judgment dictate timing. Under no circumstances should volunteers
be on the water during rain or electrical storms, high winds, or other unsafe conditions.

To assist in obtaining the highest quality of data possible, please keep in mind that there are two
common sources of interference; cross contamination of samples and improper sample
collection. Following proper decontamination procedures and minimizing disturbance of the
sample site will help to eliminate these problems.

The charts below will assist in sample event preparation:

Horseshoe Lake
Sampling Plan
In-Situ and Total Phosphorus,
sl ey Total nitrite-

" nitrate, Chlorophyll
Location Latitude Longitude E. coli a
Inlet 1 1069956.680 214983 Yes Yes
Swim 2 June- Yes
Beach 1069691.743 212106 Sept Yes
Midpoint 3 1068923.669 214921 Yes Yes
South 4 1067774.689 213137 Yes Yes
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Totals per Lab Test

Horseshoe Lake Sampling Schedule Nov 2015 - Oct 2016

Sampling Month / Total Chlorophyll a | Total E. coli Turbidity
Event Target | Week Phosphorus Nitrate-

Date Nitrite

Nov 9, 2015 Nov wk 1 4 4 4 3
Dec 7, 2105 Dec wk 1 4 4+Q=5 4

Jan 4, 2016 Janwk 1 4+Q=5 4 4

Feb 1, 2016 Feb wk 1 4 4 4+Q=5 3
Mar 7, 2016 Mar wk 1 4 4+Q=5 4

Apr4,2016 Aprwk 1 4 4 4

May 2, 2016 May wk 1 4+Q=5 4 4=Q=5

Jun 6, 2016 Jun wk 1 4 4+B=5 4 1

Jun 20,2016 | Junwk3 4+B=5 4 1

*Jul 5, 2016 Julwk 1 4 4 4=Q=5 1 3
Jul 18, 2016 Jul wk 3 4 4+Q=5 1+Q=2

Aug 1, 2016 Aug wk 1 4+Q=5 4 4+B=5 1

Aug 15,2016 | Augwk3 4 4 1

*Sep 6,2016 | Sepwk 1 4 4+Q=5 4 1=B=2

Sep 19, 2016 | Sep wk 3 4+Q=5 4 1 3
Oct 3, 2016 Oct wk 1 4 4 4+Q=5

Totals/year 69 69 53 10 12

Q = Quarterly Field Replicate

B = Annual Field Blank

2. Land Preparation

Land Preparation includes four distinct tasks:

TASK 1 - Confirm sample schedule and plan, and weather conditions.

o Check the above Sample and Test Schedule to determine what tests to perform and
what samples to take.
e Check the current and forecasted weather and decide if the conditions allow for safe
sampling. Confirm this decision after personally inspecting lake conditions prior to
launching the boat and beginning the sampling trip.

¢ Ideal sampling days are Mondays, Tuesdays, or Wednesdays. If sampling is to occur on

any other weekday, check with both receiving labs, as applicable.

TASK 2 — Prep labels and reports.
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Fill out general info on bottle labels and Chain of Custody Report. Always leave “time” blank
until all samples are collected, then fill it in.

TASK 3 — Check for boating safety equipment.

Ensure that a personal flotation device is available for each person. Devices must be
Coast Guard-approved, readily available, and properly sized.

Ensure that a first aid kit is onboard.

Check for other equipment that may be required by State and local boating laws. For
example, boats may be required to carry fire extinguishers and sound-producing
devices. (Also, the boat must be registered according to State and local laws.)

TASK 4 — Confirm sampling equipment and supplies

Before leaving shore, ensure that all sampling equipment and supplies are on board the boat:

Anchor (with a measured line if a depth check is required). Two anchors are helpful on
windy days, one off the bow and the other off the stern.

Secchi disk with a measured line

Water sampler instrument (for integrated or point sampling)

Water sample collection containers

Clipboard and pencils

Field manual including map of lake with sampling sites and landmarks marked
Sampling forms

Laboratory issued shipping coolers with frozen ice packs and Chain of Custody Reports
Phosphorus sample shipping bottle (with a small amount of acid to preserve the
sample), and E. coli and chlorophyll a sample shipping bottles in ALS laboratory cooler.
Three — four pairs of vinyl gloves (four lab tests from June — September)

One pair of safety goggles for phosphorus pour.

Fresh bottle of distilled water if sampling plan indicates B for blank sample

. Water Preparation

TASK 1 - Position boat at the designated sample site.

Locate the sample site on the water. The position should be verified using the shoreline
landmark method. When the sonde (probe) is present, use its GPS function. If site 4 (south
arm) is not accessible, then collect a sample as close to it as possible. If you are able to collect
within approximately 4 boat lengths, then continue to record this as site 2. If a sample is
collected from an area greater than 5 boat lengths, then record this as Alternate Site 2.

Once the site is located, anchor the boat if necessary. Repositioning the anchor once it is
dropped should be discouraged, especially in shallow lakes, because it can stir up sediments
from the lake bottom. Increasing sediment turbidity may alter data results. After anchoring,
volunteers should allow the boat to stabilize.
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TASK 2 - Complete the observations portion of the sampling form.

Record your observations about the lake and weather conditions on the field log. In addition,
write down any unusual conditions that may affect the sampling results. Reporting visual
conditions such as water color and appearance will aid in interpreting data results. For example,
if the sampling trip was conducted after a storm, the water may temporarily be more be more
brownish and turbid than usual. This turbidity probably will lower the Secchi disk reading and
elevate the total phosphorus concentration. Without the information concerning the rainstorm,
an analyst might conclude that other factors could have caused a decrease in water quality.

o If not done previously, record the name of the lake and site, the date, the time of
sampling, and the names of volunteers doing the sampling.

o Record water condition observations at the site including water color, suspended
sediment and algae, aquatic plants, waterfowl activity, and odor.

¢ Record weather conditions on the form including the amount of cloud cover (when taking
the Secchi disk reading), the approximate air temperature, the wind speed and direction,
and water surface conditions. Indicate any unusual weather conditions that may have
occurred in the past week including storms, high winds, and temperature extremes.

e Record any other factors or conditions that make the sampling trip unusual or that may
potentially influence sample results. For example, report any chemical, mechanical, or
biological control of algae or aquatic weeds that may have been done recently on the
lake.

4. Take Samples and Measurements

TASK 1 Water Probe Measurements.

The CCHD staff will follow all manufacturer’s instructions to obtain ambient air temperature,
surface water temperature at 1’, and at 3": water temperature, pH, conductivity, dissolved
oxygen, and turbidity. Be attentive to the fact that pH readings need a few minutes to
equilibrate at each depth.

TASK 2 - Measure the Secchi disk depth.

It is preferable to have the same individual take the reading at a site throughout the entire
sampling season. The line attached to the Secchi disk must be marked according to meters
and designated to the nearest one-tenth meter. One-quarter foot intervals on the line can be
tagged with a piece of duct tape with the interval measurement indicated on the tape.

o Check to make sure that the Secchi disk is securely attached to the measured line.

e Lean over the side of the boat and lower the Secchi disk into the water, keeping your
back toward the sun to block glare.

e Continue to lower the disk until it just disappears from view. Lower the disk another one
foot, and then slowly raise the disc until it just reappears. Continue to move the disk up
and down until the exact vanishing/reappearing point is found.

o Make a reading if one is possible with certainty, or attach a clothespin to the line at the
point where the line enters the water and slowly pull the disk out of the water and record
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the measurement based on the location of the clothespin on the line (applies to deeper
water readings).

This procedure can be repeated as a quality control check; an average of the two readings
should be recorded on the sampling form.

TASK 3 — Collect a point sample for appropriate lab tests.

¢ When you arrive at sampling location, rinse sample collection jar with surface water and
shake dry.

e Attach sample collection jar to the Telescopic Jar Sampler.

o Lower the sampler gently into the water to the desired depth as marked on the pole.

o Pull the pull-ring extending from the handle to open the plunger on the telescoping
pole. When bubbles stop rising from the sampler, release the pull ring to close the
plunger and gently bring the sampler to the surface.

e Mark sampling time on lab containers with waterproof pen.

e Remove the sampling bottle from the pole and fill the pre-labeled lab containers.
e Shake collection jar to remove water drops.

e Place lab containers in cooler with ice.

5. Shipping

TASK 1 - Transfer sample water into shipping bottles.

Prepare to transfer sample water into laboratory bottles. If weather conditions could interfere
with a safe transfer of sample water into lab bottles, then bring the boat back to shore and
unload the sampling equipment and supplies, and move indoors or find an outdoor location that
is dry and shielded from the wind.

Remember to leave the cap on the phosphorus lab bottle until you are ready to pour the sample
into it, as it is extremely susceptible to contamination. Also remember that the phosphorus lab
bottle contains an acid that preserves the sample water during transport, which can burn skin or
clothing if spilled or mishandled. The bottle vapors should also be avoided. Please be familiar
with the Acid Warning Info Sheet kept in the Field Manual.

A. For E. coli sample bottle if applicable:

o Make sure the E. coli sample bottle (sterile container) is labeled with:
- the parameter to be analyzed (E. coli).
- the date and the sample lake, location, and depth.
- any additional information such as an accession number for laboratory
identification.
e Put on anew pair of vinyl gloves.
¢ Move the E. coli sample bottle into position and remove the cap, taking care to avoid
contamination of the inside of the sample bottle.
o Gently shake the container with the sample water to re-suspend any settled material.
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e Gently pour the sample water into the E. coli bottle until the liquid reaches the fill
line.

Cap the sample bottle and place it into the shipment container with the frozen ice packs and
close the lid so sunlight cannot reach

B. For phosphorus sample bottle:

e Make sure the phosphorus sample bottle is (yellow) labeled with:
- the parameter to be analyzed (total phosphorus).
- the date and the sample lake, location, and depth.
- any additional information such as an accession number for laboratory
identification and the acid content.
o Confirm that there is acid present in the bottom of the bottle by visual inspection.
e Move the total phosphorus sample bottle into position and remove the cap, being careful
not to spill the acid contents or breathe in the vapors.
e Gently shake the container with the sample water to re-suspend any settled material.
e Gently pour the sample water into the phosphorus bottle until the liquid reaches the fill
line.
e Cap the sample bottle and place it into the shipment container with the frozen ice packs
and close the lid so sunlight cannot reach it.

C. For Nitrate-Nitrite sample bottle:

e Make sure the sample bottle is labeled with:
- the parameter to be analyzed (nitrate-nitrite).
- the date and the sample lake, location, and depth.
- any additional information such as an accession number for laboratory
identification and the acid content.
¢ Move the nitrate-nitrite sample bottle into position and remove the cap.
e Gently shake the container with the sample water to re-suspend any settled material.
e Gently pour the sample water into the nitrogen bottle until the liquid reaches the fill
line.
¢ Cap the sample bottle and place it into the shipment container with the frozen ice packs
and close the lid so sunlight cannot reach it.

. For chlorophyll a sample bottle:

e Make sure the chlorophyll a sample bottle is labeled with:
- the parameter to be analyzed (chlorophyll a).
- the date and the sample lake, location, and depth.
- any additional information such as an accession number for laboratory
identification
¢ Move the chlorophyll a sample bottle into position and remove cap.
e Gently shake the container with the sample water to re-suspend any settled material.
e Gently pour the sample water into the chlorophyll a bottle until the liquid reaches the fill
line. Filling to neck is best. Afill that is less than shoulder height will be inadequate.
e Cap the chlorophyll a sample bottle and place it into the shipment container with the
frozen ice packs and close the lid so sunlight cannot reach it.
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TASK 2 — Clean Equipment and Ship Samples and Forms

Clean the sampling and laboratory equipment for the next sampling trip. The Secchi disk and
water sampler should be rinsed off with fresh tap water, and the sampling containers rinsed with
distilled water.

Pack and forward the shipping containers with the samples to the laboratories as soon as
possible.

Wrap the bottle containing the sample with bubble wrap.

¢ Place the bubble-wrapped bottle, along with a frozen ice package into a Styrofoam or
well-padded shipping container. The sample must remain cool or the lab will have to
discard it.

Deliver in person to: ALS Global Laboratory, 1317 S. 13" Ave, Kelso, WA 98626 between 8am
and 5pm Monday-Friday and between 8am and 12pm on Saturday. They prefer to receive by
4pm on weekdays and by 11am on Saturdays.
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