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INTRODUCTION

This document summarizes the data generated from acute sediment toxicity tests and
physical characterizations of sediments located within the Left Hand Watershed (LHWS) of
Boulder County, Colorado (Figure 1, Appendix 3). These tests were implemented in support of
the Left Hand Watershed Oversight Group (LWOG) and performed by The SeaCrest Group, an
environmental services laboratory located in Louisville, Colorado.

Analyses conducted on sediments included a physical characterization of seven sampling
sites each corresponding to a 10-day whole-sediment toxicity test using the amphipod Hyalella
azteca. All seven sites were sampled on two separate events selected to represent an early season
high run-off flow regime and a late season low flow regime.

The Sample Collection and Handling Plan for the overall project outlines the procedures
used to identify sampling stations and to collect sediment samples. The sediment sampling
strategy provided both broad geographic coverage of the watershed and also focused on specific
areas of concern. All sites were selected on the basis of current metals loading data and
proximity to acidic, metal laden mines and waste rock piles located within the watershed.

Historical mining in the LHWS, outside of Boulder, Colorado, has impacted the water
quality of the surrounding ecosystem. Acidic, metal laden water emanating from inactive mines
and waste rock piles presently pose acute and chronic risks for aquatic organisms (USEPA,
2002). Metals including manganese, aluminum, beryllium, cadmium, cobalt, copper, iron, lead,
magnesium, nickel, and zinc have been identified in sediment and surface water samples taken
from the Left Hand Creek and several of its tributaries. These metals, associated with the
Captain Jack Mill and the Golden Age Mining District sites, have created a more acidic water
system resulting in documented fish kills within the drainage (NACCHO, 2005; Woods et al.,

2005).

Sediment is a major repository for many of the most persistent chemicals that are
introduced into surface waters and provides habitat for many aquatic organisms. In aquatic
environments, most anthropogenic chemicals and waste materials including toxic organics and
inorganic chemicals eventually accumulate in sediment. Mounting evidence exists of
environmental degradation in areas where United States Environmental Protection Agency
(USEPA) water quality criteria are not exceeded, yet organisms in or near sediments are
adversely atfected (ASTM 2000a, USEPA 2000b). Although certain chemicals are highly sorbed
to sediments, many compounds may still be directly toxic to aguatic life or can be a source of
contaminants for bicaccumulation in the food chain.

The research conducted by The SeaCrest Group is part of a cooperative effort to
characterize the impacts of historical mining activities within LHWS. Recent surveys conducted
in the watershed have identified concerns that continued acid mine drainage would permanently
impair aquatic health and that aquatic biomonitoring would provide another useful tool in
interpreting the continued impacts associated with acid mine drainage and sediment loading,

The SeaCrest Group 4
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Aquatic biomonitoring has provided an effective means by which the toxicity of
discharges from mining operations can be tested. These tests typically used standardized,
swrrogate freshwater invertebrates to measure the aggregate toxic effects of the water and
sediment matrices (Grothe et al. 1995). Those selected biological species, notably Hyalella
azteca, are among several indicator species most sensitive to metals and organics.

The primary objectives of this research was designed to provide information needed to
develop site-specific linkages between sediment and water chemistry data provided from 2004-
2005 analyses and current biological effects characterized within the study area. Additionally,
the biological toxicity data would provide critical information used to directly assess the mobility
and bioavailability of mine wastes, as well as, the success of mine reclamation processes
occurring within the watershed.

METHODS

Sample Collection and Handling

Sampling locations were determined using the site priority list provided by the LWOG
Watershed Plan (Woods et al., 2005). Samples were distributed in a manner that provides broad
geographical coverage of the watershed, as well as, a focus on specific sites characterized by
high metal loading data.

Preliminary field assessments were conducted on June 2005 to determine the severity of
acid mine drainage and to identify convergent tributary loading into the Little James and Left
Hand Creeks. Also, two reference-sampling sites were established in the watershed. One, on the
Little James Creek west (upstream) of the Argo Mine input and a second reference site located in
the Lefi Hand Creek west of the Peak to Peak Highway (Hwy. 119). These reference sample
sites are used as an indicator of localized sediment conditions exclusive of the specific pollutant
inputs of concern (USEPA, 2000). Reference sites are considered non-impacted waters and serve
as second controls for the investigation.

Seven individual sites were selected along Left Hand Creek and Little James Creek for
sediment sampling. Selected sites upstream and downstream of potential impacted areas were
chosen to bracket toxicity entering from tributaries, as well as, emanating from streamside waste
rock piles or subsidence pits associated with the historical mining practices. All sites and
sediments were characterized in the field and are further described in the Characterization of
Sediments and Sampling Sites Plan.

Sediments were collected in July and October 2005 to characterize high and low flow
water regimes within the watershed. Total volume of sediment collected from each site ranged
from one to two liters depending on availability. Sampling equipment was cleaned between
sampling sites by scraping off excess sediment and rinsing the equipment in site water.
Sediments for each station where brought back to the lab in sterilized, high density
polypropylene containers collected in an iced cooler. Samples were received chilled to the
SeaCrest laboratory where they were held at 4°C in a dark refrigerator. Chain of custody forms
showing sample collection and laboratory arrival times are included in Appendix 1.
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Sediment grain size
Hyalella azteca are found in many fresh water sediments and are tolerant of variable

grain size. Although sediment grain sizes were not established prior to testing, observations of
the sampled sediments suggest a mix of silts and sands with no one sediment characterized as a

purely sandy or purely silty sample.

Steving and Homogenization

The sediment did not require sieving but were thoroughly stirred and all large particles
(i.e. branches, stones) were removed manually. Each of the sediments was visually inspected for
indigenous organisms but none were observed prior to test imtiation. All sample sediments were
treated in the same manner in regards to processing and addition to the test containers

Pore water quality
Total ammonia, temperature and pH of pore water from surrogate containers were taken

on days -1 and 10. Interstitial water was collected by centrifuging 50 ml of each homogenized
sample for 30-45 minutes at 4,000 rpm. The pore water chemistry results are located in

Appendix 2.

Overlying Water
Laboratory reconstituted water was used as the initial and renewal water source for the

tests. Reconstituted water was matched to pH, hardness and alkalinities identified in past water
analyses of the watershed and was created by adding sodium bicarbonate, calcium sulfate,
magnesium sulfate and potassium chlornide to deionized water.

Sampling Site Characterization
Sampling sites are located in the Lefi Hand (LHC) and Little James Crecks (LIC)
(Figurel). Site characterization, physical descriptions, and sample identifications are presented

in Appendix 3

Test Organisms

The tests were conducted with the benthic amphipod Hyalella azteca. The amphipods
used in the sediment tests were age selected using methods as prescribed by the USEPA
(USEPA, 2000). Reference toxicant tests using potassium chloride were conducted to insure test
organism health and test acceptability. One set of forty animals per sampling event was
randomly selected and weighed to compare against growth endpoints for the 10-day tests.

Test Procedures
The tests followed USEPA (2000b) procedures outlined in EPA/600/R-99/064. The first

set of tests was started on July 20, 2005 (Day -1) with the addition of water over the sediments.
Pore water total ammonia, temperature and pH were also measured on Day -1 and are included
in Appendix 2. Ten animals were added to each test container on July 21, 2005 (Day 0). The test
ran for 10-days, ending on July 31, 2005. A second pore water quality reading was also taken on
this day.
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The second set of Hyalella azteca tests were started on October 9, 2005 (Day-1) with the
addition of water over the sediments. Pore water total ammonia, temperature and pH were also
measured on Day-1 and are included in Appendix 2. Ten animals were added to each test
container on October 1, 2005 (Day 0). The test ran for 10-days, ending on October 20, 2005. A
second pore water quality reading was also taken on this day.

Test containers were 300 ml lipless glass beakers with a 6 cm inner diameter to which
100 ml of the homogenized sediments were added. To this was added 175 ml of reconstituted
water. . Eight replicates were used for each sediment sample. A negative control was run for
each sampling event. The control used clean, uncontaminated sediment created with medium-to-
fine grain sand mixed with sediment purchased from Aquatic Research Organisms.

Daily change outs replaced approximately 100 ml of water once per day in each test
container. The test containers were monitored for temperature and dissolved oxygen before and
after the water change outs. Water used for the change outs was kept at 4°C and warmed in the
incubator to test temperature each day. The data sheets documenting the water batch preparations
are located in Appendix 4.

Test animals were fed 1.0 ml of Tetramin daily after each water change out.
Observations of mortality, feeding regimes and/or effects were made at water change outs
(Appendix 5).

The water over each sediment sample was measured for dissolved oxygen, temperature,
pH, alkalinity, hardness, ammonia and conductivity at the beginning and at the end of the tests.
The data sheets containing the daily readings of temperature and dissolved oxygen, and the water
quality readings taken at the beginning and end of the tests are located in Appendix 6. The tests
were held at 23 & 1°C in an incubator at a 16-hours light/8-hours dark cycle under a wide
spectrum florescent light bank at 700 lux illumination. The daily temperature readings for the
incubator are located in Appendix 7.

Dissolved oxygen levels were maintained above 2.5 mg/L in overlying water, as per the
sediment toxicity test guidelines. All sediments in both tests were aerated from the beginning of
the tests due to low initial dissolved oxygen levels.

At the end of the Hyalella azteca tests, water from each replicate was compeosited for
final water quality readings. Each sediment replicate was sieved into a clean plastic pan and
searched thoroughly for live animals. Diligent effort was made to account for every test
organism, either by retrieving them live or finding a body. The live organisms were euthanized
and placed in a drying oven at 70°C for 24 hours. The organisms were then weighed on a four-
place analytical balance to determine average dry weights. The data sheets containing the dry
weight determinations and the number of surviving Hyalella azteca are presented in Appendix 8.

Data Analysis

LC50’s were calculated using EPA’s TOXDAT Multi-Method Program according to the
binomial, probit or moving average methods. Data from the sediment test(s) were analyzed
using the TOXSTAT package developed at the University of Wyoming by West, Inc. Test
acceptability was determined using control survival and growth critenia (USEPA).
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RESULTS

Pore water quality
Pore water characteristics were generally similar among collected sediments. Initial

ammonia readings were less than 1.0 mg/L in all sediments. Final ammonia readings ranged up
to 4.0 mg/L. The sediment pH levels ranged from 6.5-8.0 in initial and final sediments.
Overlying water used during test initiation and change outs had a pH of 8.0.

Hyalella azteca Test
Mean control survival for the July 2005 test was 86% and measurable growth was

documented (Table 1). Therefore, these tests met the acceptability criteria recommended in
USEPA (2000b). Statistically significant mortality was measured in the LIC-02, LJC-03, LHC-
01, LHC-02 and LHC-04 sediment samples when compared with the control.

Table 1. Comparison of test parameters for Hyalella azteca in exposures from sediments
__ collected in July 2005.

TR —— it 1 e e

= Lo e o b Averdpe Weight Weight per Significance
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" Control - 70-100 8% 100802001 014 | [
T LICROT | 60-100 T80 L oa3040 | 027
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b A = ot e e e S S R0 T0y Lt _j
CTLices [ o010 ] 1 J' 0.00-0.10 | 001 7 O |
e i G N VL1 B % N o thee
~ LHC-02 2070 S0 40 0az03s | 021

e ot e e S S —— S S —
CTEHC-RO3 | 5090 [T 70 7016034 | - To2s T T T
EPWHI*:_}‘IC@A‘” -—‘"M 030 J 4 !”"0.00'0.1?0 001 AJ *

Average weights of mdividual amphipods ranged from 0.01 mg per individual in the
LJC-03 and LHC-04 samples to 0.33 mg per individual in the LHC-01 sample. Control average
weights were (.14 mg per individual. Statistically significant differences for growth were
measured in the LJC-02, LIC-03 and LHC-04 sediment samples when compared with the

control.

Mean control survival for the October 2005 test was 81% and measurable growth was
documented (Table 2). Therefore, these tests also met the acceptability criteria recommended in
USEPA (2000b). Overall survival in these sediments was better that that measured in the July
tests. Neverthless, statistically significant mortality was measured in the LHC-01, LHC-02 and
LHC-04 sediment samples when compared with the control.
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Table 2. Comparison of test parameters for Hyalella azteca in exposures from sediments

collected in &Ogtober 2005. . e e

- e el Average ~ Weight | Weight per = Significance
(. =1 Survival. | Survival | Range '  animal | |
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As with survival, overall growth was higher than that observed in September. Average
weights of individual amphipods ranged from 0.08 mg per individual in the LIC-03 sample to
0.28 mg per individual in the LIC-02 sample. Control average weights were 0.34 mg per
individual. Statistically significant differences for growth were measured in the LIC-03, LHC-
02 and LHC-04 sediment samples when compared with the control.

REFERENCE TOXICANT TEST RESULTS

Hyalella azteca

The test organism history sheets from the supplier, Aquatic Research Organisms and
reference toxicity test bench sheets are located in Appendix 9 (QA/QC). Measured LC50s were
185.6 ppb potassium chloride for both reference toxicant tests using the Probit Statistical
Method. Control survival did not meet 90% in the July reftox and should be considered when

characterizing the July testing data.
DISCUSSION

The objectives of this research was designed to provide information needed to develop
site-specific linkages between sediment and water chemistry data and provide critical
information used to directly assess the mobility and bioavailability of mine wastes, as well as,
the success of mine reclamation processes occurring within the watershed.

Hard rock mine produced waters tend to have high dissolved metals which have been
implicated in the cause of toxicity for numerous discharges of this type and tend to accumulate in
associated sediments downstream from the mining operations. Hyalella azteca generally show
sensitivities to dissolved metals, given the right hardness, at concentrations in the parts per
billion {ppb) ranges and have been shown to be a particularly good indicator of sediment
contamination (USEPA, 2000b).
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Sediment test results suggest that water quality conditions found within particular reaches
of the Little James Creek and the Left Hand Creek have the potential to impact the aquatic
environment. Sediment foxicity was most obvious in areas downstream from the Captain Jack
Mill and the Golden Age Mining District sites, more specifically locations below the Burlington
Mine Reclamation and Captain Jack Mine sites. This is suggestive of the potential for
bioavailability and mobility of contaminants emanating from or around those inactive mine

operations.

While it is known that metals and other contaminants reside within sediments the
bioavailability of those contaminants to aquatic and terrestrial species is less understood. The
scasonal toxicity observed in the sediment tests corresponds with toxicity patterns observed in
the overlying waters in the watershed. This is based on data collected by the SeaCrest Group in
the spring to fall periods in 2004. These toxicity patterns correlate with periods of high flows
(i.c. high toxicity) and low flows (i.e. low toxicity). This may suggest that toxicity may be more
a function of overlying water quality as opposed to a sink of contaminants attached to the
sediments. Secondarily, toxicity could be attributed to porewater contaminant concentrations.
Porewater in the sediments has been shown to be an important source of toxicity in contarninated
sediments (USEPA 1993; Di Toro et al. 1991, Adams et al. 1985). Information is needed to
demonstrate how contaminant levels in the sediments, and particularly the porewaters, fluctuate with
periods of high and low flows and the overlying water quality. This could be an important
contribution to understanding the fate of contaminants in the sediments and in being able to predict
rates of recovery when the sources of contamination are eliminated.
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Client: Left Hand Watershed Oversight Group SCG Project No.: 305176.305292
Site: Left Hand Watershed

APPENDIX 2 - PORE WATER CHEMISTRIES
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Sediment Pore Water Chemistry for October 2005

Project Name: LHWS Project Number: 305292

Test Day: -1 Test Type: Sediment

Bulk Sample Pore Water Total Temperature pH

(ID #) Ammonia {llqru Cl (S.L units)
: . (mg/L) : J ]
Lic-Rot 004 53 69

Control 073 _'-'-54 ‘ 8.0

Recorder: SP

Project Name: LHWS Project Number: 305292
Test Day: 10 Test Type: Sediment
“ m

4
:

Caom M--h ; W"’ B oden

LJC-ROI 277 230 6.9

Recorder: SP



Sediment Pore Water Chemistry for July 2005

Project Name: LHWS Project Number: 305176
Test Day: -1 Test Type: Sediment

Bulk Sampie Pore Water Total © Temperature  pH

(ID #) ; Ammonia  (DegreeC)  (S.L units)
| ~ (mg/L) ~ .
LJC-R01 0.02 6.0 6.8
Licoz . GEESTE 'TERSS 6.9
LJC-03 0.02 5.7 7 6.6
LHC-01 . 0.92 . 2 ' 1.¥
LHC-02 0.84 6.4 7.1
LHC-R03 043 e S R &
LHC-04 0.39
C I l ke Ay o
Recorder: SP
Project Name: LHWS Project Number: 305176
Test Day: 10 Test Type:  Sediment

Bulk Sample  Pore Water Total Temperature  pH

m# Ammonia (quuC} (S.1. units)
. (mglL)
LJC-ROL 299 ‘224 7.3

7.2

7.6
7.5

Recorder: SP



Client: Left Hand Watershed Oversight Group SCG Project No.: 305176,305292
Site: Left Hand Watershed

APPENDIX 3 - SAMPLING SITE CHARACTERIZATION
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Characterization and Physical Description of
LHWS Sampling Sites

Samples taken on 07/19/2005

e Site Description

o Little James Creek
= LJC-ROI1 (reference point above Argo mine)-Medium, clear flow

in creek. Sandy soils and light colored sediment. Limited sediment
in stream.

o Little James Creek:
= LJC-02 (sample of Balarat Creek below the reclamation pond

before meeting with LIC)-Low flow in creek. Yellow-orange
precipitate (crust) on sediment surface and in water. Sandy
sediment.

= LJC-03 (sample of convergence of Balarat Creek and LIC)-
Medium flow in creek. Orange precipitate persistent with this
sample. Sandy sediment.

o Left Hand Creek
= LHC-01 (downstream of Slide mine runoff)-High, clear flow in
creek. Silty-sandy sediment.
=  [HC-02 (upstream from the Slide mine runoff)-High, clear flow in

creek. Silty-sandy sediment.
= LHC-RO3 (reference point on LHC located above the Peak to Peak

highway)-Medium, clear flow in creek. Very rocky streambed and
dark sediments.

=  LHC-04 (sample of convergence of LHC and Independence creek
below Captain Jack mill)-High, clear flow in creek. Rocky
streambed and dark, orgamic sediment.

Samples taken on 10/06/2005

e Site Description
o Little James Creek
= LJC-RO1 (reference point above Argo mine)-No tlow in creek.
Sandy, dry soils and light colored sediment. Limited sediment in

Stream.

MRV



o Little James Creek:

LIC-02 (sample of Balarat creek below the reclamation pond
before meeting with LIC)-No flow in creek. Yellow-orange
precipitate (crust) on sediment surface and in pooled waters.
Sandy, dry sediment.

LIC-03 {(sample of convergence of Balarat creek and LIC)-No
flow in creek. Orange precipitate persistent with this sample.
Sandy, dry sediment.

o Left Hand Creek

LHC-01 {(downstream of Slide mine runoff)-Medium, clear flow in
creek. Silty-sandy sediment.

LHC-02 (upstream from the Slide mine runoff)-Medium, clear
flow in creek. Silty-sandy sediment.

LHC-RO3 (reference point on LHC located above the Peak to Peak
highway)-Medium, clear flow in creek. Very rocky streambed and
dark sediments.

LHC-04 (sample of convergence of LHC and Independence creek
below Captain Jack mill)-Medium, clear flow in creek. Rocky
streambed and dark, organic sediment.

o |



Client: Left Hand Watershed Oversight Group SCG Project No.: 305176,305292
Site: Left Hand Watershed
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Client: Left Hand Watershed Oversight Group SCG Project No.: 305176,305292
Site: Left Hand Watershed

APPENDIX 5 - OBSERVATIONS OF MORTALITY, FEEDING REGIMES AND/OR
EFFECTS

The SeaCrest Group 25



« F

The SeaCrest Group
Louisville, CO

Laps:l 3 C - RO
Day & Date

10-day Hyallela Benchsheet

Initials

Page
Form #: 110b
Effective: November 2002

Fed:

Day f Date
Sed  Seqtded

072205

Initials

o kv

M Jsblole  sgp-

Fed: [ @ 0L

Day Date

61
Sedn oettlod

01/33/05

Initials

HaQ focr

Live worms oresenk + swimma anpuride

No il hvjl aleil e

Fed: | . @ mL

Day 5 Date

0 /2108

Initials

Seds el d

Had e

NO VL Ucy.

Fed:

Day L{ Date

E7 el oo

Initials

Sepl o s

Lo ? Ol

MG Aia O .
5

Fed: If Qv[/]’ﬁ fl

Ao



The SeaCrest Group

10-day Hyallela Benchsheet

Page #:

Eouisville, CO Form #: 110b
_ Effective: November 2002
tab# & JC - o\
Day < Date (7 /12é/045 Initials [ 727
St za’ﬂ/{//f_f/
/ij_/y Yoy 2%y
Ay s s bl 220
Fed: i‘g fzavi
Day & Date 67 /27106 initials 772
o Zfged
oo C:/PC-Y'
Alo e lole ’Cii/ﬂ
Fed: 1.E 7/
Day / Date 07123 o5 Initials "/ #7)
e setfled
30 cleal
Ao visi ble Sﬂﬂ
Fed: i Sl
Day vl Date 07/ 37| 5" Initials 7 /%)
Ao yrestise i
o 67 o Sl
Fed: /@m[,
Day g Date 67 /% /05 initials __{i(y
H1 Cleod
oSl S0p-
Fed: LS L

A



The SeaCrest Group 10-day Hyallela Benchsheet Page #

Louisville, CO Form #: 110b
Lo b LJ C _ QL Effective: November 2002
Day e, Date LA g s Initials
Fed:
Day 1 Date o7 l2zle s Initials Z m

soh  setted

o) settherd Cloud,
./Uf’? e bl é/z//’"’ﬂ

Fed: [ &m/

Day R Date 07135/ 05 Initials HE
HG\O (ﬂﬂc:-ur
No visaote SQe ol

Fed: [.O L
Day S Date ¥ 7 j7H0S Initials § )
bt O e

(o d o fHed
AMIviiithe Drg:

Fed: /- @..L

Day f[ Date U ! /28705 nitials W
H»t d dﬂﬁf
Ce d Setiled

NO vl O

Fed: .6




The SeaCrest Group
Louigville, CO

Lab #

305 1Tl (LyC-022)

10-day Hyallela Benchsheet

Page #:
Form #: 110b
Effective: November 2002

[nitials H%

Day _ 5 Date ol /136 105
ol cfrar
N V’[{PI‘O’QL Slf)vﬂj
Fed: (.8 i
Day é Date Q2 7/727/¢c 45 Initials ____Z/Z)_
Hx ¢ Clee,
Ado 0519/ 20
Fed: | & n (
Day Z Date OFlaglos Initials 7N
A visg ble &0
Fed: {.0
Day 5 Date  G77/¢% ¢/ Initials é
H o dpav
M \/t"*t-’l" C{Q,ﬁ”
Fed: ("D av P
Day .l Date ¢! 39¢;9/ Initials J
ity o cloecr
L) kfu‘()\-— Sl
Mt




The SeaCrest Group
Louisville, CO

10-day Hyallela Benchsheet

Page #:
Form #: 110b
Effective: November 2002

tab# (-3
Day 2 Date 6712t 05 Initials
Fed:
Day { Date 071 22857 Initials s
Sod  sefHed
.0 ¢ [@_00{;;
Qo iz bl eop
Fed: | & Vi |
Day A Date C 178505 Initials HE
Hal) cloos

No yisible SPE U e
Fed: |.OmL
Day 3 Date 0121 O Initials (D

f”{"o C(L’/

S« S Sedtl

,ydo Vi b C)r(c?,
Fed: { .0t
Day 4 Date 07 /2§ o5 nitits L

Ha ERares

(4. g Hled

Nao vuilly ory-
Fed: |-©nt




The SeaCrest Group 10-day Hyaliela Benchsheet Page #:
Louisville, CO Form #: 110b

b 306\' ’ 7&)”5 CLJC* 03 ) Effective: Navember 2002

Day 5 Date 011361 6% Initials /7113
Hal aie

Fed: (.0 mL

Day & Date 227/ ¢ % nitials 777

o Clea

Az wiolble. zpp

—T7
Fed: f O !
Day % Date O/ j28/cp Initials 724
at? _cfenr

Ade LL5L 0/ 522

Fed:
_ >
Day et Date Ol 6§ Initials /
[f‘]—LG Q_kfﬁ.f
AR \/'*‘\1 (¢ /\Wﬂ
Fed: 1 g ~— L

Day 1 Date 01 j33,° 5 Initials ~_— I/

5;(,,20 Q(C“(""‘
rJa \)xr‘lJ('C 5(\V

Fed: L. 8

3



The SeaCrest Group
Louisville, CO

Lab #: o8- !?(7*4’ (LHC”O‘)

10-day Hyallela Benchsheet

Page #:
Form #: 110h
Effective: November 2002

Day O Date 07121108 Initials
Fed:
Day | Date 07 122 [ & e Initials /712
Sed. s ftio
HZ)—Q 8 1690@?}/
Mo aibp S
Fed: /. @m}
Day oy Date 067743705 Initials WG

H&O (JQ.QM‘ Som<€ ‘G'IVV\ N SU\“\LJACL U\C S0nd rW

No visikle Spe ol ea

Fed: L& mlL
Day 5 Date J/ 1 24 or Initials Q

Sed (s

H“O C{(J‘"

UJ K/c? Or Q—'

7

Fed: |-§ .(
Day 4 Date 2508 Initials O

Sed St 4

H'\"") C!-(r,r

No Vig 0L

Fed: L5t (-Q o (

{Ds¢



The SeaCrest Group EE Hi 10-day Hyallela Benchsheet Page #:
Louisville, CO { 7o Form #: 110b
) Effective: November 2002
Lav#_ 305~ (LHC-o1)
Day 5 Date 07 1AL 105 Initials H(z
M 20 Le
Ao viSble 5{9{0
Fed: 1.8 mL
Day é Date @7 /27/ 04" Initials 777
Ao 4 bl 2P
Fed: V& ol
Day B 2 Date @7 /ag/oa Initials / F2
/7{?0 Mf&fkl”\
A0 et te S B
Fed: [: gi’?é
o

Day <~ Date O_i/i’i/ii Initials /

[_Jf‘z > C,,(_-c.b-:’/

Do Nw ke VT4
Fed: [-§ A\ .
Day “7 Date Q"?_/_?E/_?_f Initials T

o dea

UL? Vvi‘bk- "\PP

Fed: LR oA

33

A T e e o b e i s



The SeaCrest Group 10-day Hyaliela Benchsheet Page #:

Louisville, CO Form #: 110b
- Effective: November 2002

Lab#:_ 305 ~1Tb~ 7 {LHC-02) "

Day @ Date o1/2(/05 Initials /{

SR ingdre do e -:\_
Acveton stoce fed

Fed:

Day [ Date °l 22 j05 Initials é

Sed _settted
H:,, Q. _ clesy”
Mo Nwible S{e:

Fed: |.8 ~L_

Day o) Date  07/4% /oS Initials H
HaD C/QQM
Mo visible SPP.

Fed: |.8&..L

Day 5= Date Oj_f_?i/_ir Initials /¢>
Visivle ﬁ{pp. e L repC
H‘I‘D C[(f)’
ftfjﬁ §¢H[6A

Fed: |, Q'm,;

Day &/ Date  £7 /257 pa— Initials /72
NE 175 230
By o cfbl
Codl Zp 1T

Fed: [ Q'/”)/)r/

34



The SeaCrest Group 10-day Hyalieia Benchsheet

Louisvilte, CO

Lab#:_ 305 17~ 7 (LHC-02)

Page #

Form #: 110b
Effective: November 2002

Day 5 Date  07/2L/0S Initials H (5
HaO Koo
No visiple Sy
Fed: 1.9 ., L
Day |:£2 Date 07/371 05 Initials Hé
HAD Rone v
No vislels spp.
Fed: ‘QMI_
Day 1 Date ~ 07/,2%/0% Initials -/6\
Cob Sl d
ko e
Wz NVl o
Fed: L@ ~l-~
Day 7 Date  £7/29/¢<"  nitiais N
okl ote o
o visi ble 5//;:0
Fed: e 1rr/
Day 9 Date 07 /30/ 65 initials Hy
HaQ dlepr
Seds ‘mpﬂ
Ng visibs ().
Fed: LB ml

35



The SeaCrest Group
Louisville, CO

Lab # L HC- O3

10-day Hyallela Benchsheet

Page #:
Form #: 110b
Effective: November 2002

Day O Date  ©1,2Yyo5 Initials
ed:
Day ‘ Date o7/ 2408 Initials /g
sl Serdgled
hoo Clese
fa
P2 Uadie o1
i
Fed: }5) ~ -
Day ) Date 07 1 85105 Initials jﬁ
Lots of oM pntop —
S
No sl Spyp.
red: }@ mL—-
Day = Date 07 1% j~f Initials o
< C( Sedd le d
s Clerr
NU v 6.
Fed: |-~ C
Day “ . Date O 7ipdfos  nitials 7 e

36



The SeaCrest Group 10-day Hyallela Benchsheet

Lcuisville, CO
Lab#: _ LHC-Ro3

Page #:
Form #: 110b
Effective: November 2002

Day £ Date O 286 o Initials T
Mo yr=ble Gup
Ko ?  oleer !
coc oo fffed
Fed: { o
Day b Date  @7/27/ca Initials 7
e sl el 542
alD  olfoy”
Seh__an i led
Fed: ’AQ_/}”) /
Day F Date  07/27/pc nitials _T#7)
Mo Uieiloge. <pn
Haw o lea " !
Fed: f(gmf'
Day > pate  °71,2% e/ Initials __4(
Me o el
adu Nty
Fed: 1.9
Day a Date 073 ;95 Initials d

e clenr

o V-—“\b(L S\:"akf i

Fed: /.9 pa-




The SealCrest Group
Louisville, CO

Lav#  LHC- 04
Day O

Date

10-day Hyallela Benchsheet

o712/ 05

Initials

Page #:
Form #: 110b
Effective: November 2002

Fed:

Day 1 Date
6' ch }(/‘H‘(a(

o1 jTyos

Initials

e

s o C\D'/é—‘/

R Vbl S

Fed: L§ s~

Day % Date
Ha\O S}l"\"hu"\ C»U)UC/L\

Initials

NO Vié]%«& Spp

Fed: |.&y w1 L

Day E Date
(ed. Crffled

T der

Initials

H"‘D C’e_«. -~

fooiigibt ory.

Fed: (.9

Day Li' Date

2 2T e

Initials

e

Hal (&

Wa \_)/(64/7//

4 cﬁ“‘f/ﬁ{:}/

& 'Vji%s Lf)]v

CA/ A
J

Fed: . O n }

39



The SeaCrest Group 10-day Hyallela Benchsheet Page #:

Louisville, CO Form #: 110b
Effective: November 2002

Lab# _ LHC -0

Day 5 Date EF71 261 04 Initials TN

A __spftled
NE e o S0
Fed: . .n /|
Day é Date ©7/.2/»>5 Initials /%
o Nl S22
Fed: /. gwt_
Day / Date  @7/23_ o5  Infals 77
H;\_D C/vaur
Ao visble <0/
Fed: |.Own~y
Day J Date  Q27/24/ 05  Inifials 7 P
o o fepy
Adrr [ Bl 547
Fed: /gm‘/;
Initials HE

Day ' Date D110 s
HaO ¢ QUGT

NQ \/\S\\o& (;;;@\aﬁ/

Fed: !,BML




The SeaCrest Group 10-day Hyallela Benchsheet Page #
Louisville, CO Form #: 110b
Effective: November 2002

Lab #: ;g)S-—[ Z!Q~8 CC-J;JTI”OE)
Day O Date  ©O1 /2% 65 Initials /é
AT \ f\’&'\‘d‘_\- 0\-‘&(\,
&L,rz;‘r\“r\ ,qu‘.ﬁ-wf\'L,L .

Fed: @ ~L

Day \ Date ot 2205 Initials '4

Seds  Selthed
A \.)\‘:-\;\4_ 3@0 .

Fed: (-8~~~

Day | Date o7 / 3/ 05 Initials 4G
Hao CLQM
No vibikls Spp:

Fed: 1.8 ~L

Day 7’ Date ‘&/?_‘H_or Initials _:_ 2

No vilyiite e
['1q() C,/‘{'F L“/ rﬁé "f'l\"v'}' /")';&' |irkl‘a/ T(‘Df\. (-)ik}'&(t_
a4 &% <‘~+‘)""‘1

Fed: [[ombL

Day L{ Date 071267 ¢v e Initials /723

A e A./:?}/)
Hoty oldp!

Geel “p %«Pf/

Fed: [« Q',q/}//

HO



The SeaCrest Group

Louisville, CC

Lab# 05 -1Tb~-K ( Courro.{/)

10-day Hyallela Benchsheet

Page #
Form #: 110b
Effective: November 2002

Day S Date Sl idNa 105 Initials Hél
Hal (lop vy
Na visilads Esﬁ?
Fed: |. @ vl
Day (o Date 01/ 05 Initials @
No visiole sy,
Fed: \. @G il .
Day ~7 Date 01/ /0 Initials /g
‘(l—cL( ( (/(“J_,/
Poo  lens
Lo Nyl 59]0
Fed: ‘ 9
Day ¥ Date 97 /24 ) < Initials 77727
[all O LCa
N s b e =l
lod o A _ccodnl &> G presii”
Fed: 2 /.
Day q Date 67 /201 O Initials iﬁl

HalD  <highil 4 LQ,O\JJH r Soe  (oPd

MO \“Sl% SW

Fed:

L9 L

4



Page #: c;»

The SeaCrest Group 10-day Hyallela Benchsheet
Louisvllle, CO Form #: 110b
& Effective: November 2002
Lab#:_ 305 - 398 - @I - Roi-02)
Day - Date  [O/IY 05 Initials HG
H\[{aH€lC'x 'WWJrVDdUCﬂC{-—
Fed: (.0 vl
Day ] Date 10 /Il /65 Initials Hé
Sed ol )
HLD Chcuf
No wvisie e Spp-
Fed: [ . -
Day > Date 10 /1 105 Initials Hs
wko el d
N vis ble o ¢
HaD Meer
Fed: . O L
Day NS Date 1D /I3/ 0% Initials Hi
No yisinl, oras -
Ue O Jron '
Fed: [.O ol
Day i Date o /1Y) 65 Initials C\

Nb <nf. e

N0 N\

Fed: .00 «\

Ha



Page #: 3

The SeaCrest Group 10-day Hyallela Benchsheet
Louisville, CO Form #: 110b

, Effective: N ber 2002
b %S'AQQ»—SG‘)C'RO"OL‘ active: November
Day D Date 10/1S705  Initials H(j

He O Hocor

N '3931 Vis) bhle

Day & Date AN Initials v
j/{/z,/*) C(t a
SIRTANTS
C/
Fed: .o ac
Day /% Date N _/i | ¢ Initials ey
#7.& LGZ_/-

Mo gl L

Day _ £ Date [/ /#/Ls Initials i

R SR T/ N P 1 e

Fed: ¢ /.

Day q Date | /19705 nitials ~ J4d__

B0 cles aed solledl nui<iole opp

Fed:\. O pw1l-

43



The SeaCrest Group 10-day Hyallela Benchsheet Page #: c;\
Louisville, CO Form #: 110b

3 G A {LY-or-0 ) Effective: November 2002
tab#: _ SDEH - - - - O

Day O Date 0/ / 05  Initials ﬂ(_;:g
H«{a\le\a\ inhnduce &

Fed: )-O mL,

Day [ Date pSTAINEKS) Initials )r’f@
Shimants_cetlod
baO CJZQ@JF
N Visible P

Fed: [.() il

Day AR Date  J0/12/05 Initials Hey
Sedn sefied
Ha O cdtox

No visble. .

Fed: [.(D il

Day :3 Date 10/ 5 Initials HQ
No viable cpp
2.0 ooy i

Fed: §.0 el

Day L4 Date 10 /M4 /05 nitials ~~ C\\
N0 et

3 <of. Nk
“‘

Fed: QO ML

o



The SeaCrest Group

10-day Hyallela Benchsheet
Louisville, CO

Lab# 0D -G R - GN(LIC-o-ol)

Page#_‘;)\/

Form # 110b
Effactive: November 2002

Day 5 Date 107157 o5 Initials I:fé
Hl(? Mo
No visie e Spp
Ced  cettle A”
Fed: foes on Lo
i ‘ q
Day o Date [ /Gy Of Initials {/
Hq 2
{lees
Mo A Of;\
Sed. Cofdd,
Fed: Lo . L
Day ) Date oy /) os Initials 1
Ml cleai— ,.
Cod oA
Lio piaible 7;/”9
Fed: (¢ ..
Day B Date /¢ J (4] o Initials fiv
Hod c{a,m/’ g b aeirba ;r/; Sof o i fFles
Day 9 Date |0/i47 05 Initials _AC
fovisve\e spe. Ho0 aleac L Sedh

Fed 1.0 ml-

H5



The SeaCrest Group 10-day Hyallela Benchsheet

Louisville, CO

Page #: cz
Form #: 110b

Effective: Novembaer 2002
Lab#_205-39— | (LIC- 03-0L)
Day (@ Date lofliplog Initials ZZ@
H\’/a\\flo{ hroduce A
Fed: {.0 L
Day [ ‘ Date NeYALNASSY Initials HE
Sedinrent sefiled
No vidible spp-
Hato Lgoa
Fed: I.O mL,
Day 2 Date o halos Initials ﬂ@'
qf'ap. S@#[ﬁ_og
MY g]‘g‘ﬂg S#(ﬁsﬁé}d
Fed: [.00 b
Day 3 Date 10 /42 Jos. Initials tHG
H1 O (Lo onmr
Ve visiblie S0
Fed: H(»
Day L Date 1D /14 /o5 Initials HA
H‘LO c,QRcJ

No visilg Spe:

Fed: Ufw

Ho



The SeaCrest Group
Louisviile, CO

10-day Hyallela Benchsheet

Lab# S - 243~ (chzog—oz.)

Page #: ﬁ;}

Form #: 110b
Effective: Novembaer 2002

Day 5 Date INEASE 5 Initials Hé?
H }O_ LQQE«VK
Ao VIS S2p-
Fed: [, ml.
Day _Cfl_ Date (o / (E/o5 Initials ©
Mﬂ,” C ((,r_ff
POV fog :
wed G ttled
Fed: {0 L
Day + Date AR 0T Initials K
.o {la~
A prsbl 5/{/4’
SC (,{ g fﬂk-//
Fed: i.¢ s/
Day & Date ‘o /¥ of Initials M
HL &l
s d gl
e b sl Gy
i
Fed: (¢ ~L
Day q Date |3 /19/05 Inttials /A

S S:;e,lfj(‘é‘_c;(! H,0 g{\m} No v S o\ S0

Fed: L.O il

47



The SeaCrest Group 10-day Hyallela Benchsheet
Louisville, CO

Lab #: 305 393 -G (e o1-02)

Day O Date (0710705

Initials

Page #: c;

Form #: 110b
Effective: Novembar 2002

__HL

H}/a//f‘/ca (rhodaced

Fed: (.0 wml_
Day / Date O/l o5 Initials Hé)
Sedimend Scllled
H@D (/@(’M’
No visible spp.
Fed: [-0U ml
Day EN Date /13 /05 Intials _ H&
Seda  selbled
HaD) cdser
NO visible sop-
Fed: .0 wl
Day 3 Date /0 /ib/ o5 nitials _LI(5
No yisibda ﬁ:?ff
Ha O looc
Fed: ',O ML—
nitials -

Day # Date )0/ [¥/ 05

A o \!k‘i‘\\O\Q 5?? ;

H, O Ueac

Fed: V.0 wml -

“3



The SeaCrest
Louisville, CO

Group 10-day Hyallela Benchsheet

Labtt: 205 had -4 (LRC-=1- °2.)

Page #: g

Form #: 110b

Effective: November 2002

-

Day 5 Date [0/ ST o5 initials __H5
He O (lecer
No visihle Spp
Fed: LOw L
Day b Date i_‘f__// 5PN Initials ~ +
\/{/:’7 o C é’l('—/
)f\.)'ﬂ VG b ey
Fed: LAl
Day 7 Date (T os Initials Hiy
/fﬁz 4 R —
Al wisille  {po
/ I
Fed: .0 w
Day _ & Date [0 /(¢/ ¢S initials MW
HLQ d/«’-ﬁ-{’, 5¢£ 55#&4€ ho 43{7’, vJJ}L.)Q,
Fed: (¢ ni
Day G Date 0 //9/05 Initials ~ H¢_

0o vissdole %PPi H, 0 drcu(i sed settfe o

Fed: \. O wl.

49



The SeaCrast Group 10-day Hyallela Benchsheet Page # Ok
Louisville, CO Form #: 110b

Effective: November 2002
Lab# OS5~ HFH “75— ( the-o2 'OZ,)
Day & Date Jor 1105 Intials tf(b,

Hjca icle jahadoced.

Fed: [0 inl
Day | Date 1oy 165 Initials HE?)
Sedimoridy setted
Np visiole spp.
A0 Mpex
Fed: |. iU
Day iy Date i1sY2.N1e%) Initials \f_’}iz
Seds seftled
ND \isikle Spp.
Hmo CQW
Fed: <O vl
Day 3 Date (D /1ZI0DS Initials H ;?
No visihde >pp-
Ha O (Wpew
Fed: |, O m b

Day j: Date J_Q_/ 14105 Initials & ¢

N Uv\‘f_b‘\b\ﬂ- el
HZ O pleac

Fed: I.o mlL




The SeaCrest Group
Louisville, CO

Lab#_ 05 - 292-< (the-oXol)

10-day Hyallela Benchsheet

Page #: 3
Form #: 110b
Effective: November 2002

Day 2 Date 1o/ 157 pS Initials H(;‘
o Leow
No visible spp-
Fed: 1.0 o
Day é Date [_O_ / _/f/i{: Initials D
.= L"» -
po M Q Ly
Fed: Lo
Day 7 Date lo 1 /1102 Initials #
He O ol
/U:;J ;/,"J.«é.& 15/]/1
Fed: (¢ wl
Day é Date it /b J o= Initials fiv
Hoo s 4 e K settl oy yosihi f"!;’;-
Fed: 1.0 ..
Day q Date 1O 19105 Initials ﬂ*&

oy ‘fmﬁ\ec&.’ N0 2HR \)\5\\\9\&.‘ HZO ol eone

Fed: | Dl

51



Page #:
Form #: 110b
Effactive; November 2002

The SeaCrest Group 10-day Hyallela Benchsheet
Louisville, CO

Lab#t: 305 - 394~ [/ (Lwe-%03 69

Day O Date  [0/10/05  Initials Hé
hb&//(fc siprodoced

Fed: /.0 i

Day i Date 10/ 11 1 05 Initials ﬁa

Sedimed_settled
Had Kgar
No visible spe.

Fed:

Day X Date 10713 165 Initials fﬁ >
”a(’) (,Q,GM
No vioble Spp-

Fed:

Day § Date {onys jof Initials HZ ”g

NO visiade ¢pp-
20 Loov

Fed: |.0 vl

Day (JE Date 10/ 65 Initials ﬁ d

No visible <00,
H';D tlec ¢ H

Fed: |.O wL.

=



Page #: 2)
Form #: 110b
Effactlve: November 2002

The SeaCrest Group 10-day Hyailela Benchsheet
Louisville, CO

Lab# 305 ~292-7] (s ~#a3-e0)
Day 5 Date 10/ 157 085 Initials H (fz

Hro cloov
No vish A <gf-

Fed: ¢

Day é; Date L2y _____‘%_ 1o ¢ initials P

Fed: | oAt

Day / Date 10 1171 oo initials e
Hrp cloo—
Ao wiable 4y

7

Fed: |- 0wl

Day g Date o J it | o5 initials '
i 0 dlpar pe2lble g

Fed: 1o mi

Day q Date 10 119/ Q§ Intials ¢

H.O ¢leol \ sed sty (COQ.‘ Ao B0p vsible

Fed: \.Om L

53



The SeaCrest Group 10-day Hyallela Benchsheet
Louisville, CO
Lab# 05 395~ (p (LHC- 0‘-(01)

Day O Date

LRI [01 05

Page #: 9\

Form #: 110b
Effective: November 2002

Initials ﬁé

/’fﬂﬁﬂﬂhf/ﬁ e d

Fed: }'0 o L
Day } Date o110y Initials {Zira
igiprt setol
in yinidle S
HaO (QOJL/
Fed: .0 G
Day oY Date 101ig 165 Initials Zﬁ
Ha D (/{{Za/
Np visibd, crgg,
Fed: O m
Day 2 Date  0/13/ 05 Initials H(_?,
No viso e Spp-
HeO (Lo
Fed: 1.0
Day L pate [0/ ¥ 05 Initials aé

ND V\ﬁ\bﬁ %C)D,

H O (‘IPA«("

Fed: | .0 m L

sS4



The SeaCrest Group

Louisville, CO

Lab# 305 ~A93 - (p ch-o%z)

10-day Hyailela Benchsheet

Page #: g
Form #: 110b
Effactive: November 2002

Day 5 Date  JO//S/0S5 Initials HG
HLO L&’M
o spg GisTble
Fed: O v
Day C Date ! i____/m(/i:___ Initials @
if. o Elos
. Or
&
Fed: t L ON L
Day 7 Date fo |1 ] o Initials Hi
Hotr  cloar
/{/} Fonbin  $pp
77
Fed: -0 wL
Day £ Date s  #jos Initials 7
Hel (o A e LA, s v bile o2
Fed: f“‘c ;’-‘:’L
Day 9 Date 10 /19705 initials ¢

H.O (L,\-(’.O\f; el %eﬂ/{(&.’ Novisike e

Fed: \.0O s Lo

55



The SeaCrest Group 10-day Hyallela Benchsheet Page #: &

Louisville, CO Form#: 110b
Effective: November 2002

Lab # _ 05 -393-0

Day @) Date l0/10/¢c5  Initials He&

H}/aiiel@ rhroduce A

Fed: !-O il

Day \ Date  [O/] o5 Initials HG
No vioible Spp-
He© Mour

Fed: IO mL

Day 2 : Date 02 /05 Initials H
Sedimet < Htlod
No ogp. visible

H:O oo

Fed: [.0) ol
Day 3 Date 10143 1 05 Initials t‘g

H«lo Slighd oy e
No -wmlé:’Q.;J&pﬁ‘ !

Fed: |, 0 vq

Day % Date J0 ¢ jos Initials W

qu %\’\Q\\\\'\] M\.-f'\l\){
‘\\g %g\) ‘;J\‘&D\t/ ’

Fed: QO s\

Sb



The SeaCrest Group
Louisvilte, CO

Lab#: 305 ’@9,;2* C

10-day Hyallela Benchsheet

Page #: 123:
Form # 110b
Effactive; November 2002

Day 5 Date 10 115105 Initials ff@
HaO vk,
Mo yisiplds JSW’
Fed: (O il
Day b Date e jisfof Initials
R P AT
Mo Ao oA
Gt aeded
Fed: Voo |
Day + Date Bty Initials il
f,0 m,{f . bl g
Fed: /.4 ...
Day 8 Date At Jiffes Initials Hiy
a0 waly e _elted | me  wiibl o
Fed: I-¢ il
Day q Date 1D/ 4105 Initials At

e S‘EH\(&} HEB S\‘tfi\j\/\*\u} MLJV»\} _Nnd u\S\\o(fi‘Spp

Fed: \.;po ywy L

N



Client: Left Hand Watershed Oversight Group SCG Project No.: 305176,305292
Site: Left Hand Watershed

APPENDIX 6 - WATER QUALITY READINGS

The SeaCrest Group 58



-

Form#: 110a

The SeaCrest Group 10-day Hyalella Benchsheet ~

Louisville, CO L Effective: November 2002

cient _LHWS sit ¥Mlle Jonws Creck -Ref O Lab# _305- 1o ~ )

H.0 FHM  MH Sample Date 071905 Species Info G73105 - BRS H. arteca (710
Test Setup O 7 A0 OS5 Hyalella intreduced  77.210S - bl Test End

Test Conditions

0 1 2
Day Thucsday ' Eridosy -Securdas,
Date o7aicy C733CH o705
al/b rep a b a _b a b
rep E E £x i C D
DO 3.8 14| %D 155 (g3 (otlewics 174 1 q]63 (7
Temp °C 33.; i3, 4133, 7133 g lw. V7 3o izez | 0.9 9x-% 3‘&0*83.:5
I 9
alkalinity | {p 2,
hardness| 35
ammoniald. Ap G
conduclivity ,3 3%

3 4 5
Day SUndas Mondae, Jvesdany o
Date T7aL0s © 013505 " 130T °
a/b rep a b a b a 5]
rep & S o I I o N T ®)
DO §1Scied loF 159 [0.7:¢ 71 ¢y i¢celed 6@ | 27107
Temp °C| 2 3., is.-;—?—f’.t'sﬂ;'l}.o 23 4 }fefiy 13 AT bar Ay [y ) i)
5 7 . 409 ’
7 8
Day L«}edmdw Thyradoa bvidaey
Date O7a7:>5 013805~ CIA90S,
a/b rep b a b a b
rep B = ¢ H ad ey
D0 168 1.7 &/ 6.9 173 (72 72 iz2al 70149 |72 177 ]
Temp°Cl 31 22,322 2122.% 123 7 12906 123371223 (23 0wy 2133012349
2z FFIN E
9 10
Day S Su wdatj
Date 073005 ™ 010
al/b rep a b a b
rep C 73l 2 v
DO 171 & 069 &9 15 ¢ / ui | 7
Temp®Clan.3133.4133.5:33.9 (24,1 } ¢ [148
pHI 7. &
alkalinityf |05

hardness| 29
ammonial 3.53
conductivity] 314

A



The SeaCrest Group 10-day Hyalella Benchsheet Form #: 110a

Louisville, CQ Effective: November 2002

Client LHWS site_Little Jamus (xeek =~ 03 Lab# 205 [Jp - (o |
H,0 Ets  ™MH Sample Date 5719 05 Species Info_073105 ~ ABS H.azteca (7-10d
Test Setup XIS Hyalella introduced /Y2 J 0§ - [Sos Test End

Test Conditions

0 1 2
Day Thyr fs&ay Exday Sy, day
Date O7a10%5 073305 IR0
a/b rep a b a b a b
rep A I . D E C
DO S\ is6 (St i1$Hb [TFoics | EF 67 | 1A 7.2 177.0 173
Temp°c|24-ti24 2 [218.2 1242 [29) taz2 |23 % 1237 | a3 43¢ 2] 23.5 9% 0
PH 13 o
alkalinity] 53
hardness] j3.3
ammonial C.oC
conductivity | £3- &4
3 ] 5
Day Sunday Menday Tueyd oY
Date 1405 074505 SNE Y eE
a/b rep a b a b a
rep e M A v ¢ D
o _Jo.¢t ¥ lece 170l CLi7 0V (65 137 |25 i5.715.2 6.5
TempClz3.9 (%23 12d.2 i73.¢ |24 124~ |78 otz+ec|34.21a0.p a4 11ay. |
6 7 g
Day Wednesdan “Thviadoy viday
Date oia7og 013505 073909
a/b rep a b a b a b
rep E F _C;:' - fL?[ legtm er 3
DO 2.7 :S.9Y159 1¢.3| 772827 :7.5 [ 2% 1 |s.99:¢7
Temp®Cl2a2, 2107 2 1227 1223.( |33 3232224 1222 | 22 i 2hen | 245 | 14 @
9 10
Day Setuvdoy ‘\\.mAay
Date O7v0S O7HI0T
alb rep a b a b
rep ' - I
D0 |22 it 175 {7A 741277 1 F4 7T F
Temp°Cl 22 7122 s | WG i2vT | oa 1 D315 5 ha.y
pH| 7.3
alkalinity] € 3
hardness| 9%

ammonial 73 39
conductivity] LE5|




Tke SeaCrest Group 10-day Hyalelia Benchsheet Form #: 110a

Louisville, CO Effective: November 2002

Client LHWS sie_Litle Jomgs Creek - 03 Lab# 305-174 -5 |
H:0 FHM MM Sample Date G719 05 Species info_Q7IN0S - PR H. azteca (T-104d
Test Setup O TA005 Hyalella introduced G2 2f8f- | oo Test End

Test Conditions

0 1 2

Day Thurdgloe, Vridoa Seaturdong

Date RN 0734057 OIaAs

a/b rep a b a b a b

rep A D [ L E b

DO K3 iss |§7F ts (Yo iss |4 167133 6.8 4.5 6.5
Temp°Cl2d ¢ 1240 |24 U lzdo [ano 1239 (232 1237 [53.9.3% 0 | axna i3t

pH 6.3
atkatinity | 3

hardness] 13\

ammonial . &o

conduciivity q-é L

3 4 3
Day oo Mond g Tutsdpa,
Date O7odox g1asos 01305 "
a/b rep a b a b a | b
rep T i s B — . ib)
D0 Je.s 6.3 6972 |06 (70 [ 6S 71 10,1 i, (s (o1
Tomp Cl73 4 (X8 )74 15 235 |24 244 (24 ivd i |0 GHay glad | 1 ey
6 7 8
Day Watnesday Thursdoa frday
Date Craties OIAR0S crag90%
a/b rep a_ b a b a b
rop E = 2 iz o =
D0 |g Y 6.8 .20 G| 728174124 174169 ¥ |71 3
Temp°Cl22 41222 12271222 122, 71229 23,5123 ¢ | 344 1 22371 123 4
g 10
Day Saiwdmrf Sundau
Date 73007 0721057
a/b rep a b a b
rep _ Pl T
D0 114 :i65 | (it 7.6 10F 77 [7¢
Temp Cl X2 A 123 12woiane (23 41 2ie 24517 H ¢
pH} 7.1
atkalinity] TR
hardness| R{,
ammonia] 5. %7
conductivityf t4 3

bl



Form#: 110a
Effective: November 2002

) Thé SeaCrest Group

28 10-day Hyalella Benchsheet
Louis#ille, CO

cient [ HWS sie_Lefthand Creel =~ O tab#_305 ) 7=t
H:0 EHM MH Sample Date (377 {4 05 Species Info_ 73105 - AR5 H#. arteca (10
Test Setup  (J 7 AOOS Hyalella introduced 6" F 713§ — ) S Test End
Test Conditions
0 1 2
Day Thyredacy Evidas Qetada
Date c7aes ° BYEV: oo 073205 ¢
a/b rep a b a b a b
rep O‘» b [ _F f) E £
00 J*S iSo | 3¢ 196 |70 191 rq €7 T34 1.t [ 1.0 1 7.1
Temp°C|23¢ (1236 [ %36 1277 [223 %1339 (329 iny.p [34.012% & | 32.94 | ag O
E X Ay
alkalinity} 71 ‘
hardness| Q¢
ammonialt. 035
conductivily | %, €24
3 4 o .
Day Soundows Mordog Teesdeay 4
Date OTaH 05" 0735057 013605 !
alb rep a b a ZR b a b ¥
rep & ™~ A Kot i , C D
DO |1 T9 6 |3 ¢ i3 |[Chieprilé ¢ (73 [bloihg b GG !
Temp©°C} 277 209 (%9 {2} & [29y {240 2477 %o (34 | tay.0]33,9145.9 ¢
5 7 8 1
Day \ednisdoy Thwveadoey Friday ;
Date CI33o5 O73305 G739 4
aib rep a b a b a b
w | F F , 24 _ ]
0o 169 ¢4 ¢ 7 22 76 7|74 ( 78 15 (15 | 17 |
Temp°Cl23.Y (23 -J 230122 7 |2y0 {23 327 123y [1~-2 i 23] 222l 279}
9 10
Day Satvdons Sund gy
Date 072005 73 05°
a/b rep a b a
rep < D £ 2
DO 1. i 77 [ q23iv2 |73 i72 2% (3.9
Temp°C] 22941 2>t [44.5 193¢ [23.5 123 §[ 2761ty @
pH 7.7
alkalinity] =79
hardness|] 44
ammoniad 2 {4
conductivity] 2]=5

bR



The SgaCrest Group 10~day Hyalella Benchsheet Form #: 110a

Louisville, C3 Effective: November 2002

Client LHWE site L ef4hand (ragle = O Lab# 205~ |7~ "7

H-C FHM MH Sample Date (711G (05 Species Info (I R105 - ARA H. azteca (7o
TestSetup  OT7ACCS Hyalella introduced Test End

Test Conditions

0 1 2
Day Thviaday f:ricio:% Secdurday
Date 73108 ¢laans CTAACE
a/b rep a b a b a b
rep 3 =) < _9 E F
DO {32 {4548 |38 1658 |5 el |7 i¢, 7T | 12 i7.3 [69 {74
Temp°Cl 2.2 i 22.0r | B9 1224 |32 ! 23.77 125.( § W.534.0i33. % [3¢.3 i1330.9
pH Tt
alkalinity | 70>
hardness} 4
ammonia} 0.1 91
conductivity | 31
3 4 5
Day Sundasa Mond oy Tuesday
Date O 0s 07350y C 72605,
a/b rep a b a b a b
rep & H A JZ8 C D
DO {2} i7olCg (g lbe (7 [¢7 769173 6.9 [ 1]
Temp°Cl 24.2 1 23 i lod 7i73 3 124 512257245 1229 132,554,332 4341

6 7 8
Day wednesday Thveaday Eriday
Date OTATOS 073305 073905
a/b rep a b a b a b
w | E = A = s ¥
DO 7.0 ib3 713 g |9 (G5 eTipd 2 6917312/
Temp°claw, V(4.3 133 4 iaH 31X T Ul [T v 2 [22.4:123 F{23.)i23 7
9 10
Day Soturday Qunday
Date 073005 | O73)0
a/b rep a b a b
rep ¢, i E b
D0 o9 il (70 LAY | /o | /7
Temp°clan.didd Bias. 234, 501s3 + 4 (652t /7
pHI 7. 4
alkalinity| 97
hardness]q 3
ammoniaf 3 773
conductivity] 2214

03



The SeaCrest Group ?O-day Hyalella Benchsheet Form #: 110a

Luwuisville, CO Effective: November 2002

cient _LHWS site | efthand (reck =Rel 03 Lab#3D5 - |76~ 3

H0 FHm  MH Sample Date 71905 Species Info 073105 - RS H arteca ( 7-104)
Test Setup (7 A0S, Hyalella introduced 73105 ~ [543 TestEnd

Test Conditions

0 1 2
Day Thydoy Fraday Sehueday
Date Q73105 ° 073305 07H3I0S
a/b rep a b a b a b
rep A A ol = C ™ £ £
00 10.7:d.9 [0% 3.3 g2 £ |21 06 %53
Temp °C 2%0 32 3[AW. 033, 1] 1P iehe 241240 | 35,21 44, R ] AH.S 13].9
pH 4
alkalinity | o4
hardness] #3
ammonia|(} 24
conductivity | 2 %77
3 4 5
Day Sunday Monday “Tuesday
Date OTHOS 073505 OI1AGCS
a/b rep a b a b a b
rep G el B L s (> C— \LD
DO_J< ] =310 9 (¥ WAL v oo |22 1 3F¥ (L3231 60| 247 £0
Tempclo4. ¢ i3 | 2907272 | az iai-Al23 a1 (3R O30 4122 701
6 7 8
Day \/\J‘E’dh’\ﬁ’s&m} Thur’;day Fyviday
Date 01a105 - 07280 073905
alb rep a b a b a b
rep = . (e e tt N Lo,
00 le 786313,/ 1%L |77 74 24 129 [1-$16T [ 1Y 159
Tempcl2T 01 22. 77y 123.5 | a1 01 20 7[20 0123 7| 223 | 21.Gl35. 5 1256
9 10
Day Satuday Sunday
Date OT7 %05 CIA OS5
a/b rep a b a b
rep <. =y £ |
DO |12 ek | &1<.G |49 172 [Co 110
Temp®Cl 220179 A | s 1 255 173.9 1340 [ 234 12519
PHI77. 3
alkalinity] 138
hardness| 9
ammonialZéy S0

conductivity] 330

b4



The SeaCrest Group 10_day Hyale”a Benchsheet Form #: 110a

Louisville, CO Effective; November 2002

cient  _ L HWE ste Lefdhand Creck — O Lab# 305 -1 Tl- 3

H.0 FHr MH Sample Date 0711905 Species Info 75106 - ARS | azteca (110,
Test Selup O 75,005 Hyalella introduced (73105 - |00 Test End

Test Conditions

0 1 2
Day Thuvsdoy. tridac Saturdesy
Date 130T " C12H06 073305
a/b rep a b a b a b
rep A B (- i E r
D0 _l4.5i5.q4 [F5i5,p [CFileewlireigs [Y4F(71 Y Gilo
Temp °C fa ,Csp'a Al pid3. 4 (BT i23 52t od4133.4183.9133.5 133 .7
pH .
alkalinity j¢x-4%] B
hardness| -5~ Hea
ammonia] 0. 1S
conduciivity 300
3 4 5
Day Sundo Mondga, “Tuesd o
Date Crauos ¢ 073505 ° ol1abos ¢
a/b rep a b a h a b
rep =y =1 A ) £l o)
Do 2.4 326 [R 471 |37 g7 gt te 6.6 1 £61 L0 Lo
Temp°c|432.9 1272 | 132 1233 |=3.9 1322 235 1227 {2351 220 (224 AR, )
6 7 8
Day Wednesdas Tl’iuvﬁdcw vidoy
Date C1a7es 013805, 013905
a/b rep a b a b a b
rep E ~= (- tr A A

D0 & 7167 | 4.5 42 | 731 7.3 7% Za|l70i71 | 2017 2
TempCipy.Di22. 113944 DQ2.{ 27 2] ;. ] RN AT

|
9 10
Day Sfﬂwda\; Senday
Date CI2005 Q12105
alb rep a b a b
rep ¢ D £ H
Do &4 6% (5.5 (L5 | /|5t 7
Temp °Clb. U 13281061429 os0 1 7 (2501 7
pHL 7.1
alkalinity| -74,

hardness| 30
ammonial R 554
conductivity] 2nis

(2



-

Form #: 110a

The SeaCrest Group 10-day Hyalella Benchsheet ,

Louisville, CO Effective: November 2002

Client LHWCS Site COVT\"ml Lab# D5 - V7, - e _
H.0 FHM M Sample Date 7005 Species Info 72105 - ARS H azteca (T-10d
Test Selup (373,005 Hyalella introduced Test End

Test Conditions PG}HHS Sor) wf owa-(iyma Sand loyer

0 1 2
Day "I hursdes Fridou Sadurdey
Date o7ales Y 012305 C733CS
a/b rep a b a b a b
rep 3 3 2 5% E___|_F
DO 5.8 (1w 1,0 oM [L1 { U [(pdib-T]79 73 [7.3 773
tar e | 234t zrs | 2txiade (20 7132 (. [23. 01320

Temp°Cl @8 | o |27.3 |
pH A

alkalinity { 74

hardness| 103

ammonial| .17

conductivity Cgog

3 4 5
Day Syndasm Monday Tvesday
Date OIAYCY C73505 0TS
a/b rep a b a b a b
rep Q H Ay N2 C P
DO |70 t7e [ 7.0 7YX | 7170 141 7] 1 1.3201.85 |7.317.3
Temp®°Cl2%a 123 4|24 g3 4 lay7iab7 | 22 piad}[33.Gi3m %1 2% 3 3y |
6 7 8
Day Wednesdae Thuedoy traday
Date CI1a10s - 073805 CTad0s
a’b rep a b a b a b
rep E E A '—L‘Sr A A
D0 |7.3 175 [7.313.5 L% i@ T T A1y 773 2i/173
Temp°Cl A2 5+ 84, 2] 32. A A\ | %3 1 4% 193 0 WY 192 7 o, [ [2Y.) 1242
9 10
Day Suerdny Surday
Date 012005 073105
a/b rep a b a b
rep . D F L
DO J7.2 i 7 C|E.7iT 6 AR
Temp®Cl A5 2193.2 [ 0191 ast + 7 (253 & /7
pHl 7.9
alkalinity] 154
hardress| jol.
ammoenial o, 743
conductivity] 59« (p(P




The SeaCrest Group

10-day Hyalella Benchsheet

Form #: 110a

Louisville, CO Effective: November 2002
Client m Lt S SiteL&TC - Roj - Lab# 30522,
H.0 trog Hard. Sample Date  {nagme Species info 8 Hyol o,
TestSetup  j30qaS Hyalella introduced  jovoos Test End
Test Conditions
0 1 2
Day Mo pey Twtodan (Wednesday
Date —“oades 1DI00OS ASHEOT 10105 lelzos 7
a/brep a b a b a b
rep 44 < D E IE
DO 44 {67 | 42166 |6 (,i7> |65 | 33 | 7.0 17.1 1220417 ]
Temp®cl2=. 71233 (23~ 1232 ]agaizee [5a 3215 [52-dgdee 9] 7.0 iz22.3
pH T.O
alkaiinity | 32 €5F 45
hardness 0y |
ammonia <. 6
conductivity | 3 157
3 4 5
Day Thucsday ridoay Sotuvdey
Date 10j%05 oI 0S o150
a/b rep a b a b a b
rep & H )N =, C.
DO o X I3 g TS 6T I 166 [l 5 ey 157
Temp©C) 22 ¥ idd 4§ 2231 23 3|05 {2 [0 9 19\ |72 9127 | z7.0122-
6 7 8
Day Sunde- Mo o T adoy
Date |Ctpos © 7o ¢ ogos 2
a/b rep a b a b a b
rep < F & H A L
DO @4 74— gl .9 43 1 T.e 6.5 1 6.1 E-v a5 S ob ey
Lemp’Cl22 %1025 11294 i22 § 226 1705 | 2iy 42t 9 | 2t L7 | 122 V27,
9 10
Day vt liedva i -Q’-'Lﬁ_]]_ﬂ_uggj&{#
Date [Oiqes 7 REY S
a/b rep a b a b
rep o E £
DO fL-(e i5 7 [l 3577 (7.2 7.3 |
iTemp°C]23 0i22-9 123 2122 . L 379 Ha. 17
pH] 1.0
alkalinity} q 3,
hardness] i1 o (0’{
ammoniala .47
conductivity] 299



[
Lowuisville, CO Effective: November 2002
Client g &R Ul S Site LJC - a2-2 Lab# 305345
H>0 Mo . dord Sample Date  jsaiws Species Info .|
TestSep | O slss Hyalella introduced | O4 ouys” Test End

Test Conditions

0 1 2
Day Mon Dy Tuesday s e iy e Sda ]
Date 101005 JerteeS— (01109 (o120 ’
a/b rep a b a b a b
rep A 5 C ‘ D s 7
DO _Jse 69 [ CTo oz [@.7132 |70 1G9 [ 70065
Temp°Cy72% 1235 (2241233 aa ¢i:2t |l 77 7| 2.9l 2.2. 1 lee. iz 2. |
PH ] 7.1
alkalinity | & &
hardnessf q 3
ammonialid.o
conductivity | 4 & 2
3 4 5
Day Tyt sdosey Tridewy e tudoo
Date oizcs ¢ o 565 9
a/b rep a b a b a b
rep & H A S C. D
D0 Js4 1]l i Gk 2 G716l illeo <.
Llemprcl oz » s >l fgq MRtz izz-@let? 122 %22 jive | 22 5722
6 7 8
Day ind o Wongdey Toesdosy
Date toleos 705 lolgcs 7
a/b rep _a b a b a b
rep E oLl ¢ i H A g
DO Jpo& teA et Th] Je¥ Teo | 601 a4 |6 12 | 26 15.8
Temp®C 220 123 3] L2 5 12 e o 1227 |20 | 2ty | 707 -7 2| 5¢ N
4 °
7'
9 10
Day Wedvigs dgs Thursdegy
Date oldgs 7 [Rpos  °
a/b rep a b a b
rep ¢ O E =
DO (,0\% ! IL-/ (D-l Cfl (ﬂ. i (D 4 /
Llempecl2e %i22.%>2.5122 a3 41 33
pHL 7.3
alkalinity] q 3
hardnessj ; 3.4 [ﬂ%
ammaonia §
conductivity] 3, 4,




Form #: 110a

The SeaCrest Group 10-day Hyalella Benchsheet
Louisville, CO Effective: November 2002
Client o LS LIC -03-2 Lab# 305 27
H;0 PASC  fhape Sample Date juyai o Species Info .. | ,,
TestSetup [ 0doS Hyalella introduced ¢ oo™ Test End
Test Conditions
0 2
Day Mo By Tulsdar bledpes oy
Date 5655 — (MO0S dAo4eeS5— 1005 ol D5
a/b rep a b b b
w | A T D F
D0 |50 1¢S5 7 1.9 le.7 .71 7¢ 1017 oGS
Temp°c|23 5 | 234 [ 1 23.3 |33 O FENN A 2z V|2 71220
H_ b
alkaiinity | 0y
hardness] G5~
ammonialLt, O
conductivity | (42
3 5
Day Thurades, Suhrtdon,
Date o3os Y oo ¢
a'b rep a b b b
rep & H A [ D
DO 6.5 toY[6s ipY 110 I6d | 65 165 [H.Rike. 94 7z 4.
TJemp°Cl 212 1430 J22 7 1334 [|22.4 123D 2% (122.4 22,1272.0122.0
6 7 8
Day Sundeeq Twendan
Date iOlp05 9 iolgos "
a/b rep a b b b
rep E - H $
DO |47 155 147 14 % 1.2 sS4 4 g 2] 41 120
Temp °C{ 7L & 122 4 1 oz 7 |1 T 2.9 1 ilé iy iv2 g
9
Day Wed gl Thwadoy
Date o5 )
a/b rep a b b
rep C [ =
D0 1(leil2 |55 5F 5.7 il T
Temp°cl73 0122 21272 S 1927123 3. A+
PH) ¢
alkalinity] § 3 (,C?
hardness| {3
ammonial 3 3
conductivity] 4 37




A

The SeaCrest Group 10-day Hyalel[a Benchsheet Form #: 110a
Louisville, CO Effective: November 2002
Client BB phesS Site__ LWC- ol- 2 Lab#_3o5H92

H.0 Map Hard Sample Date | apien® Species Info Ly, i 4

Test Setup 1 geYas Hyaleltaintroduced o) ooy Test End

Test Conditions

0 1 2

Day Mo ey Tulsday [V edngs o

Date teedes 10005 ~Joteos 1010 o\ 05

alb rep a b a b a b

rep Pl el < a E £

Do fo v e 25 ) o7 [Gpoive 1o, V32 [ 17 1 7.0 177
Temp°Cf23 % 1234 [227123. 233,001 v 5 [R3. 0122 ¢ Jzz iz H[221z2 %
pH {7.2
alkalinity ] 8

hardness] L8

ammonia<t O

conductivity] 2.4s\y

3 4 §
Doy | husder Frides,. Sty
Date lornos o5 ¢ o503
alb rep a b a b a b
rep ¢ H_7.08 A |2 C 5)
DO 56 iG.p [ 3o t 35 L 6Y 139 166G qWed [7.0 10 3
Temp°Cl 22243 43 30 2:. s 142 ]20R 1230224 {2¥0]22.¢eizz Y22 73103.0
6 7 8
Day Jundey Mondey luesdad
Date 1Olp o5 o705 plgos”  °
a/b rep a b a b a b
rep = Y [ H & 5
DO [~ 7L V&7 TV oAl Ve 1o 1 6.2 o e D o 152
Temp°C] 220 93 o | 34 423 2.1 22 s+ ood Jagy 11z d Jap 2 422 joe.3 1720
g 10
Day Wedng s do- Thivades
Date logos Y loqoes 2
a/b rep a b a b
rep I = = F
0 {6715 G (o€ (6.0 7,0} 17,3 ~
Temp °C gZ-S‘Z?.-q 22.5 122 .4133.91" A5 0}
pHl 1.0
alkalinity] 11|
hardness] 1ya_ '.7 o
ammonial 2 . 0f
conductivity 3




. AL

The SeaCrest Group 10-day Hyalella Benchsheet Form #:110a
Louisville, CO Effective: Novembaer 2002
Client g, LHwiS Site __ LH( - 2%-% Lab# 05292

H.0 Moo Hard Sample Date v ncr Species Info Ayl o

Test Setup 160A0Y Hyalella introduced  {oioos Test End

Test Conditions

0 1 z
Day Man pevy Teesdoy LleMoesda N
Date . T 1D P05 dolong. /0//0F] [©iz 05
a/brep a b a b a b
rep & A5 < D & £
DO JoF 162155 166 |fo.lol 2t iz g7 1721 73 T 7o
Temp°Cl 237 234|234 1234 a8 oiete 143 Ol |27.00tc2.2 [22.9 27 3]
pH T.0
alkalinity} 58
hardness| 27
ammonial L. O
conductivity 30‘3
3 3 5
Day Thyvsda. vidoy Noedrdacy
Date I (ol405 loisos 0
alb rep a b a b a b
rep ¢ W FaN 2y C.
DO _f9.c &7 |64 thlo 36 168 [ 36T E8[1.01.5] 7.2 (o
Temp®Cl i3 2. 5]72 % 1A 1] CVS 12291222102 A]22.Gize2 ]2l Size .+
6 7 8
Day S Ciowl M Dﬁclcm-;.— T sdeny
Date [Olp o5 o705 © joges 7
a/b rep a b a b a b
rep £ - & H A B
DO . s e U 6% 1L 616d e |64 1 23 3t e L [ o6 L o
Temp°c)2?5 {726 7 127 ¢ 12e4 1710 126 VL3 | 778 122 A ErEA
9 10
Day {edris doui, Thprdoy
Date 1oqo5  °F 0300 S
alb rep a b a b
rep 0 1) £ F
D0 Mo p!Ced [T [ L — T~
Llempocl2z. 72 22 1227125, [33- 7 A3. 247
pHi 1. |
alkalinity] 7 ¢ '7 ‘
hardness] 4 %

ammonial 2 .1g
conductivity] 792




et

75

Louisville, CO Effective: November 2002
Cliant gt LS Site L pe - B3 A Lab# 3052972
H,0 MoC. Harn Sample Date 0aS Species Info 4, .\ .
TestSetup 104 GOT Hyalella introduced § 35" Test End
Test Conditions
0 1 2
Day Mo ey Tuesdoy e Eth’\ &solaaq
Date o ) 0105 1895 /0// D5 {0120, !
a/b rep a b a b a b
rop 2 & z > 5 =
DO | 1e.8 102 T6.9 |tw i34 (. % S 171 ol 7.0 0710
Temp°Cl72 7 123 |97 7 1232 {2321 2% Qa1 22.4z2.H i27 0| 22.H 12 2.0\
pH .5
alkalinity | 3¢
hardnessf |5

ammonial £1. &
conductivityd 3§ ¥

3 4 5
Day Thurddoe Tidey ooyedey
Date D20s @ jOiges Y loisps ¢
a/b rep a b a b a b
rep o H A _ﬁ [ Y L
DO | 63 16,7164 716% I\ (G ¥] ¥\ 168 [le 710,510 716G
Temp°Cl 224 139 Jv:3 133 T2V 101K 29 1311225 22.4 220472 5
6 7 8
Day Sund ey (Nonder, Tuesday
Date olpos ¢ 1705 ¢ ICIR o
a/b rep a b a b a b
rep E r [ H A 3
DO |7 i 1l |71 . L1 16y Sf V sy |1 05 7 | 0 159
Temp °C |27, 5 220 V2L 1225 [ srt 4 ociE 2:t Vv g 1272 2 0.0 1=2.5

9 10
Day AN dad, “Therdas
Date lcigos ¢ 103005 7
a/b rep a b a b
rep ¢ [ E £
DO .q i(e) [ ATz a1 A7.31 .~
(Tempcl25. 0:22 /122 %122 3193 7 AL
pHE 1.1
alkalinity] sy F’[a
hardness| 119

ammoniaj -z .34
conductivity] 7 q ¥
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The SeaCrest Group

10-day Hyalella Benchsheet

Form#: 110a
Effective: November 2002

Louisviiie, CO
Client PR LANWIS Site LM - o4 -7 Lab# 3o 2.2
H-0 Moo Hamp Sample Date {oclaos Speciesinfo fiy,\, « .
TestSetup _ joQos Hyalelia introduced {0100 Test End
Test Conditions
0 1 2
Day PN upey Tuesday (e XiiesScha—
Date 1oV =5 Sty 1005 [Q]2 0=
a/b rep a ) a b _2 b
rep < D £ £
DO {0269 |67 169 |b.g]7° |G.71 30 | 1.OIT2 |69 (e q
Temp°Cl 27 % ! 23] | /3 21 23.3 3.5 e |ag gt 223122 Tz2.21 27,0
pH  17.0
alkaiinity | Tt
hardness] {3 .,
ammonial 4t. O
conduotivity] > 19
3 4 L]
Day Thurada Eridoy Sedivde,
Date 101305 0 DI 1Qizpg ¢
a/b rep a b a b a b
rep & H A [ g
DO Jev 65 166 63 [ 331061301 62 (1 16 | GD 5
Tempeclore [ 8]0z QWX A0S 8 1270122 2 7612 7.¢]
3 7 8
Day HWridany Mondoa, (vesdon, -
Date {Olbos” o705 ¢ 101g05 ¢
a/b rep a b a b a b
rep E ¢n] - G H A b
Do C4d 692 | LA 185 6.5 4 4% 2o 1 6. Le 15 % .3 <
Temp°Cy 228 192 6 [NV )L Uo7 7] 2 228 | 250 1ozt [ 214 127 3| a5 b2z &
9 10
Day Wed 'ﬂfﬁgwg Th UFS.J&}/
Date 101905 TR 0.0161
a/b rep a b _a b
rep 'O E T
DOl 1569 (.8 (Ll [ 70T A7.1 1T ~
Temp °C{23 3 Hlzd 2029133 ¢ QRBH
pHL T O
alkainity| o { 13
hardnass] 3 g
ammonial-2 . 3
conductivityf 2q 5
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The SeaCrest GI’OUp 10__day Hyale"a Benchsheet . Form#: 110a
Louisville, CO Effective: November 2002
Client Caield. LSS Site s o Lab# 5797

H,0 Mog  Herd Sample Date . 4ot Species Info fy,.1. 4.

TestSelup _joxyin Hyalella introduced  § sty Test End
Test Conditions

Day M woeuy Tuesdan Lol feandey
Date EEHg 2 (D100s \oHog | eSS
a/b rep a b b a G
rep A v C D € ya
0 6% ol |5 C ol et i3t (6.7 59 | 1O g | G716 %
Temp°C2377 133,51 /5 cHax T[22 11 ied Joz2 24V 128 (52 Hiz20| 22422,
pH_18.0
alkalinity | 373
hardness] ||
ammonialet, ©
conductivity ] 5 5 (o
3 4 5
Day Thursdaay Cyido Satuyd oo
Date lplacs © (CI¥D ioISps
a/b rep a b a b a b
rop E__G.5 H A B & o
D0 | 56 herlcs 18 ]72 6 G169 [G6l|hd .9 |G 1 (o
Temp°Cf 212 Mhe=f, ]2y tm.x 22,3 1222|203 S 1227123212 3.0 R YA g
A3.5
3 7 3
Day ‘S\JY\ACM (N mclol_q.‘/ _TU“C’.S’;O"'E .
Date 1205~ o705 ¢ 10j30p5 7
a’b rep a b a b a b
rop L i & H A 2
0 f 70 ¢+ bofe tlbn l4e Fae 199 Tez | w8 104 34 izo
LTempoc] 25 197 1 o7 123 1[5z 0 {20a | asi i 716 | 72d L97.72] 202 {27 3
9 10
Day Wedgsdo ThySdesy
Dato 0905 ¢ ipaoos ¢
a/b rep a _b a b
rop C D E o
D0 16 e, I 6T G 35 =
Temp°Cl22.4 123,022 %1 223 27\ | 22y
pHE 1 .4
alkalinity] fo2 rl&{
hardness] {3,
ammonial .0
conductivity] 5 2 3




Client: Left Hand Watershed Oversight Group SCG Project No.: 305176,305292
Site: Left Hand Watershed

APPENDIX 7 - TEMPERATURE READINGS

The SeaCrest Group 75



Page #: —'

Form #: 77a

The SeaCrest Group emperature Record

Lauisville, CO
Effective: January 2604
Incubator #: 1
Incubator Make: Dept. of Ag Incubator Model: PC678
Acceptable Temperature Range: 24-26°C_|Acceptable Light Range: 50-100 foot candles
NIST Correction: Date of NIST Correction:
Date: Initials: Light Meter Reading Top:
Light Meter Reading Middle: Light Meter Reading Bottom:
F Date Temperature| Initials Maintenance Notes
063005 35.3 He
|_obals a9 H
Qidads 45.0 Hﬁr
QEAZOS | a¢3 lte
bbats | av % | Hp
Oe2Ses | 246 | &7
76 s [ ¢
062795 25 o [
OLAR5 5.7 HG
QAP9os | 85 e
| (2005 a5 4 it
O70(t5 53 He
070305 35.5 Hey
O }o7as 72573 {(/
O704os” 2¢.7 /m Turnfp 20w
OYo 505 230 L e g
070605 vy | ¥ 1 '
070705 22-9 [Pu, TVein uvp Rﬂf;ﬁg:
Q708065 5.7 k(s
O70905 3.1 i)
& MDD 354 %
871125 255 12
071205 as.s | 1
g71305" 25 B~
071405 3L, o Hh
07505 35.6 HG
Oleos” a%.3 i)
ORI L4y 4
OTfpoi 2ih R
070405 25,9 i

T




The SeaCrest Group
Loulsville, CO

Incubator 1 Temperature Record

Page #:
Form#: 77a

Effective: January 2004

Incubator #:

1

Incubator Make: Dept. of Ag

Incubator Model:

PC678

Acceptable Temperature Range: 24-26°C

Acceptable Light Range: 50-100 foot candles

NIST Correction:

Date of NIST Correction:

Date: Initials: Light Meter Reading Top:
Light Meter Reading Middle: Light Meter Reading Bottom:
Date Temperature| Initials Maintenance Notes
074005 5.5 HG
073105 5.2 |
072205 5.0 e
OGS 35. 2 Ha
o705 25,4 >0
572505 257 ®) ]
072625 259 QP ved 4 |
Q72385 L -0 7
PR =y as. ¢ 145
oY oBsieS 2s5. 3 Se
Iz TS DG« g’
) 3acs | 85, | WG
s QPR 5.7 HG
OBOH05 as. 4 HE
0RGS0S | A5 G
0Z06L0S” as5.7 Ho
o Be70% A5 e se
oBogos 25.7 S
080903 a5.4 G
031005 5.7 2]
0309 K.Y Ha
oFr0% 252 777
RIS a5 G
CIres 152 | &
afisos | 253 | P
0105 A9 ¥a
0%]705 Al hG
631205 A8 HG | durned davom
01905 N, Ha
( 093D 4.9 Ha
111



The SeaCrest Group Incubator 1 Temperature Record

\0

Page #
Loulsville, CO Form #: T7a
Effective: January 2604

Incubator #: 1

Incubator Make: Dept. of Ag

Incubator Model: PC678

Acceptable Temperature Range: 24-26°C

Acceptable Light Range: 50-100 foot candles

NIST Carrection:

Date of NIST Correction:

Date: Initials: Light Meter Reading Top:
Light Meter Reading Middle: Light Meter Reading Bottom:
Date Temperature| Initials Maintenance Notes
O0qre0s 4.5 Hw
a92io 5 A S Mo
42205 24 N,
L9250 5 24.G Hw
O9 205 25| ¢’
pf2so s L9.5 A
et o s 24 5 M)
09ites 4.8 His!
04235 241 H
012405 24.3 i
0q0es d4. g He
00105 24.3 At
lp0205 L. He!
lho30s 244 Hi
lotdog Pathl led
TS 24.% few (§0 el o pepefl
l0bo s~ 201 iy
19070% 14. ] e
100%0% Q0. | Lt
1009 5 4.3 H!
10i00 5 4.2 A
losips 4.0 He
10205 1ty ki
losos 1.3 Hiw
laYes 9.9 HG
) DI5O5 (1.6 | AL
I015 6.5 14.3 o,
lot7osx 1.4 Hiv
1pl80s 1.5 Hiv
{pite s [ty Rt

1%



TN

Page #: i

he SeaCrest G
4 Ojisv‘;?&'gg‘ roup Incubator 2 Temperature Record Fom
! Effective: January 2004
'Incuhatnr #: 2 j
Incubator Make: Precision Scientific Inc{Incubator Model: 818
eptable Temperature Range: 24-26°C |Acceptable Light Range: 50-100 foot candles

MNIST Correction:

Date of NIST Correction:

Initials:

Light Meter Reading Top:

ight Meter Read*nQ_MiddIe:

Light Meter Headmg Bottom:

Notes J

greeves

25,/

Date Temperature| Initials Maintenance
21804 25.0 2Py
1Zq04 e | <P
F1zzao1 Zs.o e |
I2z107 250 Pt
1222 oM F o o SP
\22 304 Z5 7 S
12 ey 25 L Efnn,
12 woy 25. % e
y22r7¢Y 25} 5¢
| 122804 153 sP
|lzzed 26,3 S¢
(‘w i | 252 (i _l
12310y 21y i
l:c: la o 245 3 :I
ojoatoH 24 7 & l
24.5 5P
i 5 1,
24 L [t
25 p AD-
25. 2 [T
2x.D [in
254 A
25 o AD- l
CL. 8 "y
AR | Mty
2y 2 e\
XY |
z5.0 ¥
Ofilepl” 25 | 2% l
( OtiFoS 75 2 Ad
)T | >cC  |#m J
I—dnmﬂ-'“_ zE-L ray == _ _ _
19



Client: Left Hand Watershed Oversight Group SCG Project No.: 305176,305292
Site: Left Hand Watershed

APPENDIX 8 - DRY WEIGHT DETERMINATIONS AND STATISTICS

The SeaCrest Group 86



Date of water sampling: 07/19/2005
Species:Hyallela azteca
Facility: SeaCrest Group

Test: 10 Day
Dry Weight(mg)
Treatment Rep Surviving PanWeight(g) Pan + Larvae(g) Total  Individual
LJC-ROM a 8 1.1320 1.1339 1.8000 0.24
b 7 1.1365 1.1390 2.5000 0.36
c 6 1.1371 1.1395 2.4000 0.40
d 10 1.1349 1.1362 1.3000 0.13
e 8 1.1612 1.1630 1.8000 0.23
f 8 1.1333 1.1352 1.9000 0.24
g 10 1.1655 1.1674 1.9000 0.19
h 7 1.1475 1.1498 2.3000 0.33
Dry Weight(mg)
Treatment Rep Surviving Pan Weight(g) Pan + Larvae(g) Total  Individual
LJC-02 a 0
b 1 1.1409 1.1410 0.10 0.10
c ¢
d 0
e 1 1.1378 1.1379 0.10 0.10
f 0
g 0
h 0
Dry Weight(mg)
Treatment Rep Surviving Pan Weight{g) Pan + Larvae{g}  Total  Indlvidual
LJC-03 a 0
b 0
c ¢
d 0
e 0
f 0
g 1 1.1326 1.1327 0.10 0.10
h 0

$A\



Date of water sampling: 07/19/2005
Species:Hyallela azteca
Facility: SeaCrest Group

Test: 10 Day
Dry Weight(mg)
Treatment Rep Surviving PanWeight(g) Pan +Larvae{g)  Total _ Individual
LHC-01 a 4 1.1387 1.1393 0.60 0.15
b 4 1.1377 1.1385 0.80 0.20
C 4 1.1376 1.1390 1.40 0.35
d 3 1.1345 1.1358 1.30 0.43
e 4 1.1368 1.1382 1.40 0.35
f 2 1.1354 1.1360 0.60 0.30
g 6 1.1398 1.1416 1.80 0.30
h 2 1.1429 1.1440 1.10 0.55
Dry Weight{mg}
Treatment Rep Surviving  Pan Weight(g) Pan + Larvae(g)  Total _ Individual
LHC-02 a 2 1.1440 1.1444 0.40 0.20
b 4 1.1352 1.1361 0.90 0.23
C 3 1.1438 1.1445 0.70 0.23
d 5 1.1647 1.1657 1.00 0.20
e 5 1.1413 1.1422 0.90 0.18
f 2 1.1402 1.1409 0.70 0.35
g 4 1.1354 1.1359 0.50 0.12
h 7 1.1348 1,1358 1.00 0.14
Dry Weight{mg)
Treatment Rep Surviving Pan Weight(g) Pan + Larvae(g)  Total _ Individual
[LHMC-R03 a 6 1.1327 1.1341 1.4000 0.23
b 7 1.1331 1.1355 2.4000 0.34
c 6 1.1430 1.1447 1.7000 0.28
d 9 1.1324 1.1333 0.9000 0.10
e 7 1.1482 1.1499 1.7000 0.24
f 5 1.1465 1.1479 1.4000 0.28
g 8 1.1450 1.1477 2.7000 0.34
h 8 1.1587 1.1599 1.2000 0.15

B



Date of water sampling: 07/19/2005
Species:Hyallefa azteca
Facility: SeaCrest Group

Test: 10 Day
Dry Weight(mg)
Treatment Rep Surviving  Pan Weight{(g) Pan + Larvae(g) Total  Individual
LHC-04 a 0
b 0
C 0
d 0
e 3 1.1327 1.1330 0.30 0.10
f 0
g 0
h 0
Dry Weight(mg)
Treatment Rep Surviving  Pan Weight(g) Pan + Larvae(g)  Total  Individual
Sediment Control a 9 1.1543 1.1555 1.20 0.13
b 3 1.1666 1.1678 1.20 0.15
o 10 1.1597 1.1610 1.30 0.13
d 8 1.1456 1.1466 1.00 0.13
e 7 1.1337 1.1348 1.10 0.16
f 10 1.1494 1.1502 0.80 0.08
g 10 1.1358 1.1369 1.10 0.11
h 7 1.1498 1.1512 1.40 0.20
Dry Weight{mg)
Treatment Rep Surviving  Pan Weight(g) Pan + Larvae(g) Total  Individual
Pre-Treated X 40 1.1517 1.1547 3.00 0.08
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Title: LWTS-071905
File: LWTSO70§§E§V Transform: NC TRANSFORMATION

Anderson - Darling Test for Normality

A = 1.1980 {(p-value < 0.005)
A* = 1.2126
Critical A* = 1.035 (alpha = 0.01 , N = 64)

A* = 0.752 (alpha = 0.05 , N = £4)

Data FAIL normality test (alpha = 0.01). Try another transformation.

The first three homogeneity tests are sensitive to non-normality

Warning -
and should not be performed with this data as is.

g4



Title: LWTS-071%05
File: LWTS07055URV Transform: NO TRANSFORMATION

Bartlett’s Test for Homogeneity of Variance

Calculated Bl gtatisgtic = 20.0417 (p-value = 0.0055)

Data FAIL Bl homogeneity test at 0.01 level. Try another transformation.

18.4753 (alpha = 0.01, 4f = 7)
14.0671 (alpha = 0.05, df = 7)

Critical B

g5



Title: LWTS-071305

File: LWTS07058URV Transform: NG TRANSFORMATICN
Steel’s Many-One Rank Test - Ho: Control<Treatment
MEAN IN RANK CRIT. SIG
GROUP IDENTIFICATION ORIGINAL UNITS SUM VALUE DF 0.05
1 control 0.8625
2 LJC-RO1 0.8000 60.00 45 .00 8.00
3 LIC=-0648 0.0250 36.00 45.00 8.00 *
4 BFE-03 0.0125 36.00 45,00 8.00 *
5 T3 0.3625 36.00 45.00 8.00 *
) BHTEGY 0.4000 37.00 45.00 8.00 *
7 LHC-RO23 0.7000 48 .50 45,00 8.00
8 LHC~0% 0.0375 36.00 45 _0C 8.00 *
Critical wvalues are 1 tailed ( k = 7 )

Bl



Title: LHWS-SEDIMENT-071905 - Gradi
File: SEDIMENTO0705 Transform: NO TRANSFORMATION

Anderson - Darling Test for Normality

A = 2.3688 (p-value <« 0.005})
A* = 2.3979
Critical A* = 1.035 (alpha = 0.01 , N = 64)

A* = 0.752 (alpha = 0.05 , N = £4)

(alpha = 0.01). Try another transformation.

Data FAIL normality test

The first three homogeneity tests are sensitive to non-normality

Warning -
and should not be performed with this data ag isg.
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Title: LHWS-SEDIMENT-0715805
File: SEDIMENTC705 Transform: NO TRANSFORMATION

Bartlett’s Test for Homogeneity of Variance

Calculated Bl statistic = 22.6114 (p-value = 0.0020)
Data FAIL Bl homogeneity test at 0.01 level. Try another transformation.

Critical B = 18.4753 (alpha =
14.0671 (alpha

1
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Title: LHWS-SEDIMENT-071905

File: SEDIMENTO0705 Trangform: NO TRANSFORMATION
Summary Statistics on Data TABLE 1 of 2
GRP IDENTIFICATION N MIN MAX MEAN
1 CONTROL 8 0.0800 0.2000 0.1363
2 LJC-RO1 8 0.1300 0.4000 0.2650
3 LJC-02 8 0.0000 0.1000 0.0250
4 LJC-03 8 0.0000 0.1000 0.0125
5 LHC-01 8 0.1500 0.5500 0.3288
6 LHC-02 8 0.1200 0.3500 0.2063
7 LHC-RO3 8 0.1000 0.3400 0.2450
8 LHC-04 8 0.0000 0.1000 0.0125

Title: LHWS-SEDIMENT-071905

File: SEDIMENTO705 Transform: NO TRANSFORMATION
Summary Statistics on Data TABLE 2 of 2
GRP IDENTIFICATION VARIANCE SD SEM C.V. %
1 CONTROL 0.0013 0.0354 0.0125 26.0044
2 LJC-RO1 0.0083 0.09209 0.0321 34.2901
3 LJC-02 0.0021 0.0463 0.0164 185.1640
4 LJC-03 0.0013 0.0354 0.0125 282.8427
5 LHC-01 0.0158 0.1255 0.0444 38.1811
6 LHC-02 0.0045% 0.0701 0.0248 33.9827
7 LHC-RO3 0.0073 0.0852 0.0301 34.7710
8 LHC-04 0.0013 0.0354 0.0125 282.8427
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Title: LHWS-SEDIMENT-071905
File: SEDIMENTO705 Transform: NO TRANSFORMATION

ANOVA Table

SOURCE DF SS MS F

" Between 7 0.s870 0.1267 24.0889
Within (Error) 56 0.2946 0.0053

Total &3 1.181s

2.9768 (alpha = 0.01, df = 7,56)
= 2.1782 (alpha =

Critical F
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Since F > Critical F REJECT Ho: 2All equal ({(alpha 0.05)
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Title: LHWS-SEDIMENT-071905

File: SEDIMENTQ705 Transform: NO TRANSFORMATION
Dunnett’s Test - TABLE 1 OF 2 Ho:Control«Treatment
TRANSFORMED MEAN CALCULATED IN S5IG
GROUP IDENTIFICATION MEAN CRIGINAIL UNITS T STAT 0.05
1 CONTROL 0.1363 0.1363
2 LJC-RO1 0.2650 0.2650 -3.E5504
3 LJC-02 0.0250 0.0250 2.0679 *
4 LJC-03 0.0125 0.0125 3.4126 *
5 LHC-01 0.3288 0.3288 -5.3084
6 LHC-02 0.2063 0.2063 -1.9303
7 LHC-RO3 0.2450 0.2450 -2.9989
8 LHC-04 0.0125 0.0125 2.4126 *
Dunnett critical wvalue = 2.4200 (1 Tailed, alpha = 0.05, df [used] = 7,40)
{({Actual df = 7,56)
Title: LHWS-SEDIMENT-071905
File: SEDIMENTOQ705 Transform: NO TRANSFORMATION
Dunnett’s Test - TABLE 2 OF 2 Ho:Control«<Treatment
NUM OF MIN SIG DIFF % OF DIFFERENCE
GROUP IDENTIFICATION REPS {IN ORIG. UNITS) CCNTRCL FRCM CONTRCL
1 CONTROL 8
2 LJC-RO1 8 0.0878 64 .4 -0.1288
3 LJC-02 8 0.0878 64 .4 0.1113
4 LJC-03 8 0.0878 6£4.4 0.1238
5 LHC-01 8 0.0878 64 .4 -0.1925
6 LHC-02 8 0.0878 64 .4 -0.0700
7 LHC-RO3 8 0.0878 64 .4 -0.1088
8 LHC-04 8 0.0878 64 .4 0.1238

Ql



Title: LHWS-SEDIMENT-071905

File: SEDIMENTO705 Transform: NO TRANSFORMATION
Steel’s Many-One Rank Test - Ho: Control<Treatment
MEAN IN RANK CRIT. SIG
GRCOUP IDENTIFICATION ORIGINAL UNITS SUM VALUE DF 0.05
1 CONTROL 0.1363
2 LJC-RO1 0.2650 94 .50 45.00 8.00
3 LJC-02 7 - 0:0250 - 38.60: . 45.00 - - B, 00 %k
4 BIC-03 7 0 00125 -- ¢ - - 37.60 - -48.00- B.OG - %
5 LHC-01 0.3288 97.00 45 .00 8.00
6 LHC-02 0.2063 895.00 45.00 8.00
7 LHC-RO3 0.2450 90.50 45.00, 8.00
8 TLMC-04 - o L0126 - 23700 45,00 B Ok

Critical wvalues are 1 tailed ( k = 7 )



Date of water sampling: #870672005
Species:Hyallela azteca
Facility: SeaCrest Group

Test: 10 Day
Dry Weight{mg)
Treatment Rep Surviving Pan Weight{g) Pan +Larvae(g) Total Individual
LJC-R01-02 a 6 1.1358 1.1369 1.1000 0.18
b 6 1.1378 1.1393 1.5000 0.25
c 7 1.1372 1.1389 1.7000 0.24
d 9 1.1397 1.1412 1.5000 0.17
e 6 1.1485 1.1498 1.3000 0.22
f 6 1.1301 1.1321 2.0000 0.33
g B 1.1341 1.1368 2.7000 0.34
h 8 1.1432 1.1458 2.6000 0.32
Dry Weight{mg)
Treatment Rep Surviving Pan Weight(g) Pan + Larvae(g) Total individual
LiC-02-2 a 8 1.1442 1.1456 1.40 0.17
b 5 1.1506 1.1522 1.70 0.34
c 8 1.1539 1.1553 140 0.18
d 5 1.1417 1.1436 1.90 0.38
e 7 1.1371 1.1392 2.10 0.30
f 8 1.1483 1.1499 1.60 0.20
q 6 1.1275 1.1292 1.70 0.28
h 5 1.1358 1.1379 2.10 0.42
Dry Weight{mg)
Treatment Rep Surviving  Pan Weight(g) Pan+ Larvae(g)  Total  Individual
L.JC-03-2 a 8 1.1357 1.1360 0.30 0.04
b 8 1.1531 1.1533 0.20 0.02
c 7 1.1459 1.1463 0.40 0.06
d 6 1.1471 1.1473 0.20 0.03
a 10 1.1296 1.1303 0.70 0.07
f 6 1.1369 1.1378 0.90 0.15
q 9 1.1436 1.1445 0.90 0.10
h 4 1.1412 1.1418 0.60 0.15

a3



Date of water sampling: 10/06/2005
Species:Hyallela azteca
Facility: SeaCrest Group

Test: 10 Day
Dry Weight(mg)
Treatment Rep Surviving _Pan Weight(g)  Pan + Larvae(g) Total Individual
LHC-01-2 a 9 1.1299 1.1314 1.50 0.17
b 5 1.1381 1.1399 1.80 0.36
c 6 1,1433 1.1452 1.90 0.32
d 5 1.1443 1.1459 1.60 0.32
e 5 1.1409 1.1422 1.30 0.26
f 6 1.1239 1.1253 1.40 0.23
g 7 1.1315 1.1330 1.50 0.21
h 7 1.1276 1.1290 1.40 0.20
Dry Weight{mg)
Treatment Rep Surviving  Pan Weight(g) Pan + Larvae{g) _ Total Individual
LHC-02-2 a 8 1.1453 1.1457 0.40 0.06
b 5 1.1438 1.1442 0.40 0.08
c 2 1.1304 1.1399 0.50 0.25
d 6 1.1359 1.1365 0.60 0.10
e 5 1.1464 1.1470 0.60 0.12
f 3 1.1483 1.1488 0.50 0.17
g 6 1.1436 1.1441 0.50 0.08
h 8 1.1434 1.1440 0.60 0.07
Dry Weight{mg)
Treatment Rep Surviving  Pan Weight(g) Pan + Larvae{g)  Total Individual
LHC-R03-2 a 8 1.1358 1.1375 1.7000 0.21
b 8 1.1396 1.1409 1.3000 0.16
c 7 1.1402 1.1428 2.6000 0.37
d 9 11377 1.1394 1.7000 0.19
e 10 1.1398 1.1421 2.3000 0.23
f 8 1.1500 1.1516 1.6000 0.20
g 8 1.1299 1.1318 1.9000 0.24
h 8 1.1366 1.1383 1.7000 0.21

a4



Date of water sampling: 10/06/2005
Species:Hyallela azteca
Facility: SeaCrest Group

Test: 10 Day
Dry Weight(mg)
Treatment Rep Surviving  Pan Weight(g) Pan + Larvae(g)  Total _ Individual
LHC-04-2 a 1 1.1379 1.1383 0.40 0.40
b 2 1.1426 1.1431 0.80 0.25
c 0
d 0
e 1 1.1331 1.1336 0.50 0.50
f 0
g 1 1.1397 1.1399 0.20 0.20
h 0
Dry Weight(mg)
Treatment Rep Surviving  Pan Weight(g) Pan + Larvae{g) Total  Individual
Sediment Control a 8 1.1458 1.1490 3.20 0.40
b 8 1.1306 1.1338 3.20 0.40
c 9 1.1454 1.1482 2.80 0.31
d 8 1.1446 1.1469 2.30 0.29
e 6 1.1442 1.1468 2.60 0.43
f 7 1.1403 1.1428 2.50 0.36
g 9 1.1364 1.1389 2.50 0.28
h 10 1.1501 1.1525 2.40 0.24
Dry Weight(mg)
Treatment Rep Surviving  Pan Weight(g) Pan + Larvae(g) Total Individual
Pre-Treated X 40 1.1419 1.1461 4.20 0.11
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Title: LWTS-100605
File: 1006058URV Transform:
pr=—

Anderson - Darling Test for Normality

A = 0.4387 (p-value = 0.2885)
A* = 0.4441
Critical A* = 1.035 (alpha = 0.01 , N = 64)

A* = 0.752 (alpha = 0.05 , N = 64)

Data PASS normality test {alpha = 0.01). Continue analysis.

NC TRANSFORMATION

o



Title: LWIS-100605
File: 1006 058URV Trangform: NO TRANSFORMATICN

Bartlett’'s Test for Homogeneity of Variance

Calculated Bl statistic = 10.9097 (p-value = 0.1426)

Data PASS Bl homogeneity test at 0.01 level. Continue analysis.

|
o}
=)
[
joh
H
Il
~J]

Critical B 18.4753 (alpha =

14.0671 (alpha = 0.05, df = 7}

1



Title: LWTS-100605

File: 100605SURV Transform: NO TRANSFORMATION
Summary Statistics on Data TABRLE 1 of 2
GRP IDENTIFICATION N MIN MAX MEAN
1 CONTROL 8 0.6000 1.0000 0.8125
2 LJC-R01-02 8 0.6000 0.9%9000 0.7000
3 LJC-02-2 8 0.5000 0.8000 0.6500
4 LJC-03-2 8 0.4000 1.0000 0.7250
5 LHC-01-2 8 0.5000 0.9000 0.6250
6 LHC-02-2 8 0.2000 0.8000 0.5375
7 LHC-R0O3-2 8 0.7000 1.0000 0.8250
8 LHC-04-2 8 0.0000 0.2000 0.0625

Title: LWTS-100605

File: 1006 05SURV Transform: NO TRANSFORMATION
Summary Statigstics on Data TABLE 2 of 2
GRP IDENTIFICATION VARIANCE SD SEM cC.V. %
1 CONTROL 0.0155 0.1246 0.0441 15.3406
2 LJC-R0O1-02 0.0143 0.1195 0.0423 17.0747
3 LJC-02-2 0.0200 0.1414 0.0500 21.7571
4 LJC-03-2 0.0364 0.1908 0.0675 26.32589
5 LHC-01-2 0.0183 0.1389 0.0491 22.2187
6 LHC-02-2 0.0455 0.2134 0.0754 39.7006
7 LHC-R0O3-2 0.0079 0.088¢e 0.0313 10.7443
8 LHC-04-2 0.0055 0.0744 0.0263 115.0438
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Title: LWTS-100605
File: 1006058URV Transform: NO TRANSFORMATION

ANOVA Table

SOQURCE DF S8 MS F

" petween 7 3.3198 0.4743 23.0695
Within (Error) 56 1.1512 0.0206

. Total & 44711

Critical F 2.9768 (alpha =

= 2.1782 (alpha
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Since F > Critical F REJECT Ho: All eqgqual ( 0.05)
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Title: LWTS-100605

File: 1006 05SERV LT SurV

Dunnett’s Test -

GROUP IDENTIFICATION

1 CONTROL
2 LJC-RO1-02
3 LJC-02-2
4 LJC-03-2
5
6
7
8

EBHG =01 <2
ERC02, 2
LHC-R03-2

BG4 -2

Transform:

TABLE 1 OF 2

MEAN CALCULATED IN
ORIGINAL UNITS

NO TRANSFORMATICN

Ho:Control«<Treatment

TRANSFORMED
MEAN

SIG

T STAT 0.05

4200 (1 Tailed,

Dunnett critical wvalue = 2.

Title: LWTS-100605
File: 100605SURV

Dunnett’s Test -

GROUP IDENTIFICATION

1 CONTROL
2 LJC-R0O1-02
3 LJC-02-2
4 LJC-03-2
5
6
7
8

LHC-01-2
LHC-02-2
LHC-R03-2
LHC-04-2

alpha

Transform:

TABLE 2 CF 2

MIN SIG DIFF
(IN ORIG. UNITS)

0.05,

1.5682
2.2667
1.2205
2.6154 *
3.8358 %
-0.1744
10.4617 *®
df [used] 7,40)
(Actual df = 7,56}

NO TRANSFORMATION

Ho:Control«<Treatment

DIFFERENCE

% OF
CONTROL FROM CONTROL

} 6D



Title: LHWS-SEDIMENT-100605 — Cﬁﬂﬁff

File: SEDIMENT1005 Transform: NO TRANSFORMATION

Anderson - Darling Tegt for Normality

A = 0.6719 (p-value = 0.0794)
A* = 0.6801
Critical Aa* = 1.035 (alpha = 0.01 , N 64)

A* = 0.752 (alpha = 0.05 , N = 6&4)

Data PASS normality test (alpha = 0.01). Continue analysis.

Y



Title: LHWS-8EDIMENT-100605
File: SEDIMENT1005 Transform: NO TRANSFORMATION

Bartlett’'s Test for Homogeneity of Variance

Calculated Bl statistic = 23.6330 (p-value = 0.0013)
Data FAIL Bl homogeneity test at 0.01 level. Try another transformation.

18.4753 (alpha = 0.01, df = 7)
14.0671 (alpha = 0.05, df = 7)

Critical B

1 DA



Title: LHWS-SEDIMENT-100605

File: SEDIMENT1005 Transform: NO TRANSFORMATION
Summary Statistics on Data TABLE 1 of 2
GRP IDENTIFICATION N MIN MAX MEAN
1 CONTROL 8 0.2400 0.43200 0.3388
2 LJC-R01-02 8 0.1700 0.3400 0.2562
3 LJC-02-2 8 0.1700 0.4200 0.2838
4 LJC-03-2 8 0.0200 0.1500 0.0775
5 LHC-01-2 8 0.1700 0.3600 0.2588
6 LHC-02-2 8 0.0500 0.2500 0.1150
7 LHC-R03-2 8 0.1600 0.3700 0.2263
8 LHC-04-2 8 0.0000 0.5000 0.1688

Title: LHWS-SEDIMENT-100605

File: SEDIMENT1005 Transform: NO TRANSFORMATION
Summary Statistics on Data TABLE 2 of 2
GRP IDENTIFICATION VARIANCE SD SEM C.V. %
1 CONTROL 0.0047 0.0683 0.0242 20.1726
2 LJC-RO1-02 0.0045 0.0670 0.0237 26.1316
3 LJgc-02-2 0.0089 0.0941 0.0333 33.1640
4 LJC-03-2 0.0026 0.0512 0.0181 66.0644
5 LHC-01-2 0.0046 0.0679 0.0240 26.2475
6 LHC-02-2 0.0043 0.0657 0.0232 57.1158
7 LHC-R03-2 0.0040 0.0630 0.0223 27.847¢6
8 LHC-04-2 0.0407 0.2017 0.0713 119.5065



Title: LEWS-SEDIMENT-100605
File: SEDIMENT1005 Transform: NO TRANSFORMATION

ANOVA Table

SOURCE DF 58 MS F
 Between 7 0.a386 0.0627 6.7558
Within {Error) 56 0.5194 0.0093
 Total 63 o.9s80

{(p-value = 0.0000)

Critical F 2.9768 {alpha = 0.01, 4df = 7,56)

= 2.1782 {alpha = 0.05, df = 7,56)
Since F > Critical F REJECT Ho: All equal {alpha = 0.05)

) o



Title: LHWS-SEDIMENT-100605

File: SEDIMENT1005 Trangform: NO TRANSFORMATICN
Dunnett’s Test - TABLE 1 CF 2 Ho:Control«<Treatment
TRANSFCORMED MEAN CALCULATED IN SIG
GROUP IDENTIFICATICN MEAN ORIGINAL UNITS T STAT 0.05
1 CONTROL 0.3388 0.3388
2 LJC-R01-02 0.2562 0.2562 1.7133
3 LJC-02-2 0.2838 0.2838 1.1422
4 FETE G S e 0.0775 0.0775 5.4255 *
5 LHC-01-2 0.2588 0.2588 1.6614
6 EHE-02-2 0.1150 0.1150 4.6467 %
7 LHC-R0O3-2 0.2263 0.2263 2.3363
8 LHC-04-2 0.1688 0.1688 3.5305 =

Dunnett critical value = 2.4200 {1 Tailed, alpha 0.05, df fused] = 7,40)
(Actual df = 7,56)

Title: LHWS-SEDIMENT-100605

File: SEDIMENT1005 Transform: NO TRANSFORMATICN
Dunnett’s Test - TABLE 2 OF 2 Ho:Control«Treatment
NUM OF MIN SIG DIFF % OF DIFFERENCE

GROUP IDENTIFICATICN REPS (IN CRIG. UNITS) CONTROL FROM CONTROCL

1 CONTROL 8

2 LJC-RO1-02 8 0.1165 34 .4 0.0825

3 LJC-02-2 8 0.1165 34 .4 0.0550

4 LJC-03-2 8 0.1165 34 .4 0.2613

5 LHC-01-2 3 0.1165 34 .4 0.0800

6 LHC-02-2 8 0.1165 34 .4 0.2238

7 LHC-R03-2 ] 0.1165 34 .4 0.1125

8 LHC-04-2 8 0.1165 34 .4 0.1700

IDS



Client: Left Hand Watershed Oversight Group SCG Project No.: 305176,305292
Site: Left Hand Watershed
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Toll Free: 800/331-5916

( 1300 Blue Spruce Drive, Suite C
Tel: 970/484-5091 Fax:970/484-2514

Fort Collins, Colorado 80524

ORGANISM HISTORY
DATE: 7/21/05
SPECIES: Hyalella azteca
AGE: 7-10 day
LIFE STAGE: Juvenile ’
. AL G 4 _
HATCHDATE: | ——Varible graios - [liz | HE
BEGAN FEEDING: Immediately
. FOOD: Flake slurry :‘I) - 7.0
(\;je PH B 7’ g
Temp - a4, 77°C
Water Chemistry Record: Current Range
TEMPERATURE: 24°C 22-25°C
SALINITY/CONDUCTIVITY: - —
TOTAL HARDNESS (as CaCO;): 109 mg/l 82-218 mg/l
TOTAL ALKALINITY (as CaCO;3): 50 mg/t 50-130 mg/l
pH: 7.05 7.02-7.90

Comments:

i

Facllity Supervisor

Aquatic BioSystems, Inc  *+  Quality Research Organisms , D,.'



THE SEACREST GROUP

hkkhkkhkikkhhkkhkahhhkhhkdhkhkdkk*** Vergion

Results calculated using the Summary Method.

Page
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Sponsor
Species
Study Number
Dates of test
Test Material

Concentration Units

Report run by

Date of report

HIFZTI08

to

LHWS
H.AZTECA
072105
072505
KCL

MG/L

CW
04-03-2006

khkkhkkdhkhkhdhhkhhhkdhhdhhihhkhkhhkhkhkhhkhkhkhkdhhkhkhhhkhhkdhhhkhkhhhkhikhkhkhkhhkhkhkhhdhkhddhhddthkirk
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Concentration Number
( MG/L ) Exposed

500.0 10
250.0 10
125.0 10

62.5 10

31.3 10
Control 10

Number
Dead

Percent
Dead

Corrected Corrected

Number

Dead

Percent
Dead

kkhkhkhkdkdhhhdhdkdhhdhhhkhkhhkhkhkhhkhkhkhkhkhkhhkhkhkhhkhkhkdhhhhkhhkhhhkhkhkhhhkhkhkhkhkhkhkhkhkddhhddddhdhrk

Method W LC50

Results NOT corrected for Spontaneous

95% Confidence lLimits
Lower

Mortality

00
81
.26
76

0o
.76
22
08

--N/A--

--N/A--
3.01
3.93

--N/A--

——N/A——
3.65
4.64

Binomial 198.98 31.25 500.
Moving Average 154 .42 113.03 222,
Probit 162.95 112.33 243
Logit 173.83 111.09 358.
Results corrected for Spontaneous Mortality
Binomial 211.66 62.50 500.
Moving Average 174.69 128.09 259
Probit w3, 85 7B 132.10 266,
Logit 196.30 130.39 371.
Note -- In order to produce this summary report,

nostic messages were given

(if any occurred) .

no warning or diag-

An asterisk
appearing next to the method indicates that there was a

warning associated with the corresponding method.
run the full report for this method to determine the problem.

You should

| 0%



The SeaCrest Group Sediment Organjsm Reftox Benchsheet Form #: 108
Louisville, CO Effective: October 2002
Purpose: LHwWS Salt Used: 500 mgie ket Date Made: ©1 2t0O5
Dilution Series: S0%n Template #: i Dilution Water:  md
Name, age & source: M. Qztrca  T-15 4, ARS Test Start: o™ L 10% - (oo TestEnd: o125 05- 100
Test Conditions:
0 4
(3] / 1 f I ! 3) / ] ! i )
) 7 4 ! & N m— LY / | | ! ]
/ ] | i I por gt e i ] t I i
/ ; ) ] 1 - / ] ! | [
! t i | | { 1 4 | t
/ ! ) ! i ! l (O R
/ ! | | ! ! | f i o
/ | } t | f { { i |
/ | | . | / { i I t
f { 1 1 i / ! | i i
DO | 7. . 52 i 5.8 DO o $.7 Sl .7 .G
Temp | 24 .0 2u, Y B 25.1 34 | Temp| 239 24.0 24.9 w7 23 2
pH | &) 7.3 a4 1.4 1.4 pH . 7.5 7 7 L4 <5
Cond | 3z2& Cond | 787
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eftox1 ﬁeﬁon econ econ #7 ﬁxposure Chamber 3. Aeration
Hardness Total Capacity: 30 ml Slow:
Alkalinlty Test Solution Surface Area: cm” Med:
Chlorine Test Solution Volume: 15 ml Fast:
mmonia Water Depth (constant): cm
2. Feedtng Schedule {cyclic): to  cm
Not fed: Fed Dally:
Fed Iragularly: 0 & 48 hours Food Used: _Yex + o, m&ufrv(
4. Screened Animal Enclosers
Not Used: X Used: cm diameter

5. Condition/appearance of surviving organisms at end of test (i.e., allve but immobile; loss of onentation; erratic movement; etg,

ked

6. Comments:




Toil Free: 800/331-591¢

1300 Biue Spruce Drive, Suite C
Tel: 970/484-5091 Fax:970/484-2514

Fort Collins, Colorado 80524

ORGANISM HISTORY
DATE: 19/11/05
SPECIES: Hyalella azteca
AGE: 7-9 day
LIFE STAGE: Juveniles
HATCH DATE: Variable
BEGAN FEEDING: Immediately
FOOD: Flake slurry
Water Chemistry Record: Current Range
TEMPERATURE; 24°C 22-25°C
SALINITY/CONDUCTIVITY: = -
TOTAL HARDNESS (as CaCO,): 168 mg/l 82-198 mg/|
TOTAL ALKALINITY (as CaCO,); 75 mg/l 45-130 mg/i
pH: 7.36 7.02-7.90
o MWM[ M
Facility Supervisor
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Results calculated using the Summary Method.
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Sponsor : LHWS
Species : H.AZTECA
Study Number : 101205
Dates of test : 101205 to 101605
Test Material : KCL
Concentration Units : MG/L

Report run by : CwW
Date of report : 04-03-2006
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Corrected Corrected

Concentration Number Number Percent Number Percent

( MG/L ) Exposed Dead Dead Dead Dead
500.0 10 10 100.0 10 100.0
250.0 10 7 70.0 6 60.0
125.0 10 4 40.0 2 20.0

62.5 10 3 30.0 1 10.0

31.3 10 2 20.0 0 0.0
Control 10 2 20.0 0 0.0
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95% Confidence Limits
Method W LC50 Lower Upper Slope

Results NOT corrected for Spontaneous Mortality

Binomial 157.05 62.50 500.00 --N/A--
Moving Average 117.79 71.64 187.47 --N/A--
Probit 112.80 65.89 185.59 2.04
Logit 123.20 &7.26 289.37 2.88

Regults corrected for Spontaneousg Mortality

Binomial 211.66 62.50 500.00 --N/A--
Moving Average 174 .69 128.09 259.76 --N/A--
Probit 2385558 132.10 266.22 3.65
Logit 156.30 130.39 371.08 4.64

Note -- In order to produce this summary report, no warning or diag-
nostic messages were given (if any occurred). An asterisk

appearing next to the method indicates that there was a
warning associated with the corresponding method. You should
run the full report for this method to determine the problem.
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Sediment Organism Reftox Benchsheet

Form #: 108

Louisvitte, CO Effective: October 2002
Purpose: L § SaltUsed:  Sob reo [ L Wy Date Made:  ja12o%
Dilution Serles: S0%,  Template #: & Dilution Water: 4
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" Reftox 1 ﬁ%ﬁon econ econ ﬁxposure Chamber 3. Aeration
Hardness Total Capacity; 30 mi Slow:
Alkalintty Test Solution Surface Area: cm® Med:
Chlorine Test Scluton Volume: 15 mi Fast:
magnia Water Depth {constant): cm
2. Feeding Schedule (cyclic): to com
Not fed: Fed Daily:
Fed hregularty: 0 & 48 hours Food Used: Y1 s Fraxg Staey
4. Screened Animal Enclosers
Not Used: X tised: cm diameter
5. Condition/appearance of surviving organisms at end of test (i.e., alive but immobile; loss of orientation; erratic movement; etc, ): a‘
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6. Comments:




