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TRE Environmental Strategies, L1.C
100 Racquette Drive, Unit A, Fort Collins,; Colorado 80524-2757
T970.416.0916 F 970.490.2963

September 9, 2016

Scott Wanstedt

Blue Mountain Energy, Inc.
Deserado Mine

3607 CR 65

Rangely, Colorado 81648

Subject: Results of WET tests — August / September 2016

Mr. Wanstedt:

Attached are the copies of the reports for the Daphnia magna and Pimephales promelas toxicity tests
initiated on August 30, 2016 with effluent from SDH-3 #026.

We appreciate the opportunity to complete these studies for Blue Mountain Energy, Inc. Please do not
hesitate to contact one of us if you have any questions.

Sincerely,

Whitney Nad

Report Author Study Director / Environmental Toxicologist
naddywm.tre@gmail.com naddyrb.tre@amail.com
Attachments:

14001-436-024
14001-436-025



Environmental
TRE <=
Report of Toxicity Testing using the Cladoceran Daphnia magna

Project ID: 14001-436-024
August / September 2016

Sponsor and Laboratory Information

Blue Mountain Energy, Inc.
Deserado Mine

Sponsor 3607 CR 65
Rangely, Colorado 81648
Project Officer Scott Wanstedt (970) 675-4322

TRE Environmental Strategies, LLC

100 Racquette Drive, Unit A

Fort Collins, CO 80524

Fax: (970) 490-2963

State of Florida NELAP Laboratory ID: E87872

Testing Facility

Study Director Rami B. Naddy, Ph.D. (970) 416-0916 email: naddyrb.tre@gmail.com

Report Author Whitney Naddy (970) 416-0916 email: naddywm.tre@gmail.com
Test Information
Test Acute Toxicity under Static-Renewal Conditions
Basis USEPA (2002), method 2021.0 and CDPHE (1998)

Test Dates and Time

August 30, 2016 @ 1330 to September 1, 2016 @ 1330

Test Length

48 hours

Species Daphnia magna
Test Material Effluent (Grab)
Outfall SDH-3 #026
Permit Number C0O-0038024

Dilution / Control Water

Moderately Hard Reconstituted Water (MH)

Concurrent Control Water

N/A

Test Concentrations

0 (MH), 50 and 100% effluent

Permit Compliance

Pass X Fail Non-compliance

e Results described in this report apply only to the samples submitted to the laboratory and
analyzed, as listed in the report

o Test results comply with NELAC standards. Reports are intended to be considered in their
entirety; TRE is not responsible for consequences arising from use of a partial report

e This report contains 4 pages plus 2 appendices

TRE Environmental Strategies, LLC

NELAC Accredited

Page 1 of 4



TRE 14001-436-024
Effluent Collection and Receipt
' . O - : Dateof | VoM at
SampleNo. | Field No. Coliection Date & Time TRE No. - B Arrival
¢ ' ; . Receipt .| (°C)
1 SDH-3 #026 08/29/16 @ 0820 29922 08/30/16 8.7
T Sample temperature upon receipt exceeded the range of 0 to 6°C specified by USEPA (2002)
Note: See Appendix A for chain of cusiody records.
Effluent Characterization
e ' g 112 | Spec. Cond. TRC NH;z-N
~SampleNo. | pH | ngd. (mg/L)? | Alk.(mg/L) 1 (uSiem) (mglL)b | (mg/L)
1 8.1 1,640 14,340 <0.02 3.2
8 As CaCOs
® Total residual chlorine
Dilution / Control Water Characterization
: . - asa | A ¢ e | Spec. Cond. TRC NH3-N
I";!atch No. - | pH | Hard. (m_g!L) A"'(f (mg{L) " (uSlem) (mg | (m gh)
12448° 8.2 57 303 <0.02 <1.0
As CaCOg

® Total residual chlorine

Test Conditions

Type Static-Renewal Acute
Test Endpoints Survival
Test Chambers 147-ml plastic cups
Test Solution Volume 25 ml
Replicates per Treatment 4
Organisms per Replicate 5
Test Temperature 20 + 1°C (s 3°C differential)
| Lighting Fluorescent, 16 hours light:8 hours dark
Chamber Placement Random according to computer-generated chart
Aeration? X | No | Yes
Test Solution Renewal Daily
TRE Environmental Strategles, LLC NELAC Accredited Page 2 of 4



TRE

14001-436-024

Test Organism

Species Daphnia magna
| Age <24 hours
Source TRE In-house culture, batch 082916
Acclimation ' None
Feeding None during the test
Reference Toxicant Testing Initiated August 25, 2016 using sodium chloride (NaCl)

TEST RESULTS

Biological Data

‘ < Percent Survival of Daphnia magna
0, g
Tegt Concentration (A, Efflqent) 51 holTe ~ 25 hona
0 (Control) 100 100
50 95 95
100 0 0
Receiving Water Performance Acceptable
Note: See Appendix B for copies of laboratory data sheets
Data Analysis and Test Endpoints
~  Biological Endpoint | Statistical Endpoint Value (% Effluent)
NOAEC 50
Survival 60.43
Aoy h-Gas (C.L. 66.88 — 72.08)

NOAEC = No Observed Adverse Effect Concentration
Note: Analyses completed using, where appropriate, CETIS version 1.8.7 (2014).

Physical and Chemical Data

e “ Dissolved Conductivity . | Temperature
Treatment (% P Oxygen (mglL) (nSlem) . c)
Effluent). o | EE — - . : =
e B Low High 1. Low High | Low High | Low | High
0 (Control} 82 8.3 7.0 7.2 291 303 20 20
100 8.1 8.8 7.1 7.2 13,690 | 14,340 20 20
20° 20°
All Treatments 8.1 8.9 27.0 NA
19° 22°
® Temperature in test solutions
® Continuous temperature in water bath
TRE Environmental Strategies, LLC NELAC Accredited Page 3of 4



TRE ‘ 14001-436-024

Reference Toxicant Test Results for D. magna

o ' - TRE Historical 95% Control Limits
48-Hour LCsp : s

: Low : _ High
3,380 3,007 3,521
Note: Values are expressed as mg/L of chloride
References

CETIS. 2014. Comprehensive Environmental Toxicity Information System. User Guide (version
1.8.7). Tidepool! Scientific, LLC. McKinleyville, CA.

Colorado Department of Public Health and Environment. 1998. Laboratory guidelines for
conducting whole effluent toxicity tests. Water Quality Control Division. Denver, Colorado.
March 1998.

USEPA. 2002. Methods for measuring the acute toxicity of effluents and receiving waters to
freshwater and marine organisms. Fifth Edition, EPA-821-R-02-012.

Statement of Quality Assurance

The test data were reviewed by the Quality Assurance Unit to assure that the study was
performed in accordance with the protocol (if applicable) and standard operating
procedures, and that the resulting data and report meet the requirements of the NELAC
standards. This report is an accurate reflection of the raw data.

Qucta Relwan ogtzlbe 7,201

Quyity Assurance Unit

OMMAA/[/[&QJ/({/(\J/ -9 21

Pata Analygt © Date

TRE Environmental Strategies, LLC NELAC Accredited ~Page 4 of 4
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APPENDIX A

Chain of Custody Records
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TRE 14001-436-024

APPENDIX B

Test Data
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Page 1 of a
QA Form No. 051

Revision &
Effective 02/14
TOXICITY DATA PACKAGE COVER SHEET ap: pealll
Test Type: Acute Test Project Number: 14001-436-024
Test Substance: Effluent Species: Daphnia magna
Dilution Water Type: MQ Mod Hard Organism Lot or Number: O0R22911p
Concurrent Control Water Type: NA Age: Q’Lﬂ\wk 24 hr) Supplier: TRE
Date and Time Test Began: 3} 201 @ 1330 Date and Time Test Ended: qli]-l]'f(n @ l{i‘j::
Protocol Number: USEPA 2002 method 2021.0 Investigator(s): Qﬁ- A
Background Information
pH control?:  Yes m
Type of Test: Static-renewal If yes, give % CO,: e
Test Temperature: 20x1°C Env. Chmb@ # 1 Test Chmbrs:_147-ml cups
Test Solution Vol.: 25 ml Number of Replicates per Treatment: 4
Length of Test: 48 h Number of Organisms per Replicate: 5
Photoperiod: 18 h light:8 h dark Light Intensity: 50-100 ft.-c.
Type of Food and Quantity per Chamber: NONE Feeding Frequency: N/A
Test Substance Characterization Parameters and Frequency:
Hardness: Sx Receipt Alkalinity: Sx Receipt ~ NHg: Sx Receipt - TRC: Sx Receipt_
pH: _ Daily Conductivity: _ Daily ‘
Test Concentrations (Volume:Volume): 0 (MH), and 166% 3C O m 7&

Agency Summary Sheet(s)?: None

"Reference Toxicant Data:  Test Dates: 03’[25{[[9 to 08f27l A
L_IHis.t. 95% Control Limits: ?’g 007 to 3! 52-! Method for Determining Ref. Tox. Value:

Special Procedures and Considerations:
D.O. maintained = 4.0 mg/L

||Conductivity measured in control and 100% at test termination

Study Director Initials: V"Db Date: 8 E /
OuzN 830y, CF

]




Page 2 of g

QA Form No. 041

Revision 5
Effective2/14
TEST SUBSTANCE USAGE LOG
Project Number: 14001-436-024
== = =
Sample 1 Sample 2 Sample 3 Sample 4
Test Substance Number ? C]Q? ',’?J
From: From: From: From:
Test Substance Collection _@_(ﬂl 22\ ve @tﬁﬂ’% @ @
Date and Time To: To: Tao: To:
e @
Sample Type (Grab or Comp) B
Date Test Substance Received 8 f éoh {s
Dilution Water Number
Ewi)or TRE#, circle one 12449
Concurrent Control Water RW# N#@
9391
Date(s) Used 21 \ te
Preparation of Test Solutions
Test Test Dilution Total Test Dilution Total Test Dilution Total
Substance Substance Water Volume Substance Water Volume || Substance Water Volume
Conc. Volume Volume {ml) Volume Volume (mil) Volume Volume {ml)
(% Effluent) (ml) {ml) (ml) {mi) {ml} {ml})
MH 0 100 100
100% 100 0 100
S>4 SO 50 100
Total 100 100 200
Initials / Date tﬁ 9126 iLM:"’Q& paf
mitals /Date || N> lalc ¢
Initials / Date
Initials / Date
Initials / Date
Initials / Date
Initials / Date




Page 3 of
QA Form No. 052

%Conc. | Replicate

Revision 3
Effective 2/14
ACUTE BIOLOGICAL DATA _
Project Number: 14001-436-024 ah: heafollss “
Test Spec=ies: Daphnia magna -

Number of Surviving Organisms 7‘ SN\ Wal

Test 0 24 48 72 96 )

Hours | Hours Hours Hours Hours Remarks ‘

MH 5 5 ? ok
5 5 ‘
5 B S
s 5 5 S .
% g w 14 s,
0 Za 5 5 ! T
S 5 N
o 5 | S .
s | ) 0 — o)
(L ¢ D o — =
5 o [—
S 0 —

UOED>UODJ>UOUJ)UOUJ)UOUJ}UOUJ)UOEU:P

laalu] dpte [l

Date:
Time: || {33() | ws0 \d3o
Initials: H o

S0/l €



ACUTE CHEMICAL DATA

Page _4 of_g_
QA Form No. 126a
Revision 1

Effective 2/14

|Pro'|ect Number: 14001-436-024 ah : medl® 4
Tesigpecigeg_:; Da;-Jhnia magna ___|
NEW 3 OLD Meter # (All Conc.) |
% Day | Day | Day | Day || Day | Day | Day | Day Day | Day | Day | Day Day_l
- 0 1 2 3 1 | 2] 3| 4] o 1 2 3 4
—Cﬁrm }}?p. _Bi Rep. | Rep. |[ |
oH 2.2 82 2 B3R [y eeeq [ Emed
D.O. (mg/L) 7. 0| 1 1.2 (Y17 S 5 'S
Temp. (°C) 2Q | 20 % |20 (20 > | Db
Cond. (uSlem) 303/ 24 | A00 s S
Hard. (mg/L) & Tite
Alk. (mg/L) S1 Tt~
TRC (ma/L)igizsiif €0 - 52- 2L
NH; (mg/ L)ts\wk\biR\O pazl ]
Cone.: || 5 7 ]
pH 2.21%> va |89
D.O. (mg/L) I EE! 2a PLB
Temp. (°C) *‘ *’ 2= Z.O
Cond. (uSicm) {1934 40¢ 728
Hard. (mg/L)
Alk, (mg/L)
TRC (mg/L)
NH; (mg/L) ]
Conc.: || 100% D
loH 2.1 82 %
D.O. (mg/L) =.7.]1 71 “Tug)
Temp. (°C) z6 | 22 X
Cond. (uS/cm) iLBL\Cl 14210 I>60
Hard. (mg/L) zeH
Alk. (mg/L) lU0
TRC (mg/L) DO
NHa (Mo/D) (s il 2 Ay
Date:||2] 20 43t [l et [
Time| 12)$]wizs wee |\33S
ntials]| pe | AB &Y 2ot

Note: Hardness, alkalinity, TRC, and NH3 data appearing on this page have been transcribed from the wet chemistry log, QA Form No. 084
*Dilution/control water and effluent were brought to 20°C priar to making the dilution series. The temperature of resulting effiuent dilutions is assumed to

(GY B TR

also be 20°C.



2.5

Page B of O
QA Form No. 055
Revision 3
Effective 2/14
DAILY TOXICITY TEST LOG o A |8 [lv
lProject Number: 14001-436-024
[[Test Species: Daphnia magna
General Neonates obtained from (%1 - Feeding Initials/Date
[Comments S
I Random Chart: wing Min/Max Therm. # 'Y} ek, NONE
ITest Day 0 |Test Solution Mixed at: | 310 @
Test Organisms Added at: { 230 Nm RE
3[30[”.,
Test Day 1 |Real Time Temp= 2, °C Range= 28-722 °C ;&}
/U R gl fe
TestDay2 |Real Time Temp= Oy  °C Range = | M~22 °C ;

Nd\ﬂ- Ahlw

Test Day 3

Test Day 4

Test Day 5

Test Day 6

Test Day 7

Test Day 8

Cfom Gy rRA/S b E
@ Mlyq|yy, ¢




CETIS Analytical Report

Report Date:
Test Code:

06 Sep-16 14:06 (p 1 of 2}
436-024 | 11-6636-0089

Daphnia magna 48-h Acute Survival Test

TRE Environmental Strategles, LLC

Analysis ID:  17-7504-1164 Endpoint: 48h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 06 Sep-16 14:06 Analysis: Nonparametric-Control vs Treatments Official Results: Yes

Batch ID: 03-4024-3592 Test Type: Survival (48h) Analyst: Lab Tech

Start Date: 30 Aug-16 13:30 Protocol: EPA/821/R-02-012 (2002) Diluent:  Mod-Hard Synthetic Water
Ending Date: 01 Sep-16 13:30 Specles: Daphnia magna Brine: Not Applicable

Duration: 48h Source:  In-House Culture Age: <24

Sample I1D: 14-2527-9729 Code: 54F40AF1 Client: Blue Mountain Energy
Sample Date: 29 Aug-16 08:20 Material: Ambient Sample Project:  WET Quarterly Compliance Test (3Q)
Receive Date: 30 Aug-16 11:00 Source:  Discharge Monitoring Report

Sample Age: 2%h Station:  Effluent

Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result

Angular (Corrected) NA C>T NA NA 11.2% Passes 48h survival rate

Steel Many-One Rank Sum Test

Control vs C-% Test Stat Critical Ties DF P-Value P-Type Decision{a:5%)

Dilution Water 50 16 12 1 6 02819 Asymp Non-Significant Effect

Test Acceptability Criteria

Attribute Test Stat TAC Limits Overlap Decision

Control Resp 1 0.9-NL Yes Passes Acceptability Criteria

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:6%)

Between 0.007088488 0.007088488 1 1 0.3559 Non-Significant Effect

Error 0.04253092 0.007088488 6

Total 0.04961941 7

Distributional Tests

Aftribute Test Test Stat Critical P-Value Decision{a:1%)

Variances Mod Levene Equality of Variance 1 13.7 0.3559 Equal Variances

Variances Levene Equality of Variance 9 13.7 0.0240 Equal Variances

Distribution Shapiro-Wilk W Normality 0.7065 0.645 0.0027 Non-normal Distribution

48h Survival Rate Summary

C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Dilution Water 4 1 1 1 1 1 1 0 0.0% 0.0%
50 4 0.95 0.7909 1 1 0.8 1 0.05 10.5% 5.0%
100 4 0 0 0 0 0 0 0 100.0%
Angular (Corrected) Transformed Summary

C-% Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% “%Effect
4] Dilution Water 4 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% 0.0%
50 4 1.286 1.096 1.475 1.345 1.107 1.345 0.05953 9.26% 4.43%
100 4 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 83.2%
48h Survival Rate Detail

C-% Controil Type Rep 1 Rep 2 Rep 3 Rep 4

0 Dilution Water 1 1 1 1

50 0.8 1 1 1

100 0 0 0 0

Angular (Corrected) Transformed Detall

C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4

#] Dilution Water  1.345 1.345 1.345 1.345

50 1.107 1.345 1.345 1.345

100 0.2255 0.2255 0.2255 0.2255

000-470-187-1

CETIS™ v1.8.7.16

Analyst:ﬂm_,_ QA; M’q“’wﬂ



' w4
CETIS Analytical Report : ; Report Date: 06 Sep-16 14:06lp 2 of 2

Test Code:; 436-024 | 11-6636-0089
Daphnla magna 48-h Acute Survival Test TRE Environmental Strategies, LLC
Analysis ID:  17-7504-1164 Endpoint: 48h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 06 Sep-16 14:06 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
48h Survival Rate Blnomials
C-% Control Type Rep1 Rep 2 Rep 3 Rep 4
0 Dilution Water  5/5 515 5/5 5/5
50 4/5 5/5 5/5 5/5
100 0/5 0/5 /5 0/5
Graphics
e - 777 z
[ L]
o
é ~ g
i. g;
§

a5
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03

02

01

oo 50 100

000-470-187-1 CETIS™ v1.8.7.16 Analyst 8~  oa_feA f(o ‘ ¢




CETIS Analytical Report

Report Date:

Test Code:

g4 0
06 Sep-16 14:03@1’073‘//

436-024 | 11-6636-0089

Daphnia magna 48-h Acute Survival Test

TRE Environmental Strategies, LLC

Analysis ID:  11-8899-9464 Endpoint: 48h Survival Rate CETIS Version: CETISV1.8.7
Analyzed: 06 Sep-16 14:06 Analysis: Trimmed Spearman-Kérber Official Results: Yes

Batch ID: 03-4024-3592 Test Type: Survival (48h) Analyst: Lab Tech

Start Date: 30 Aug-16 13:30 Protocol: EPA/821/R-02-012 (2002) Diluent: Mod-Hard Synthetic Water
Ending Date: 01 Sep-16 13:30 Species: Daphnia magna Brine: Not Applicable

Duration: 48h Source: In-House Culture Age: <24

Sample ID; 14-2527-9729 Code: 54F40AF1 Client: Blue Mountain Energy
Sample Date: 29 Aug-16 08:20 Material: Ambient Sample Project: ~WET Quarterly Compliance Test (3Q)
Receive Date: 30 Aug-16 11:00 Source: Discharge Monitoring Report

Sample Age: 2%h Station: Effluent

Trimmed Spearman-Kérber Estimates

Threshold Option Threshold  Trim Mu Sigma LC50 95% LCL 95% UCL

Control Threshold 0 5.00% 1.842 0,008128 69.43 66.88 72.08

Test Acceptability Criteria

Attribute Test Stat TAC Limits Overlap Decision

Control Resp 1 0.9-NL Yes Passes Acceptability Criteria

48h Survival Rate Summary Calculated Variate{A/B)

-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B
0 Dilution Water 4 1 1 1 0 0 0.0% 0.0% 20 20
50 4 0.5 0.8 1 0.05 0.1 10.5% 5.0% 19 20
100 4 0 o 0 0 0 1000% O 20
48h Survival Rate Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Dilution Water 1 1 1 1
50 0.8 1 1 1
100 0 0 0 0
48h Survival Rate Binomials
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Dilution Water  5/5 5/5 5/5 515
50 4/5 5/5 5/5 55
100 0/5 0/5 0/5 0/5
Graphics

48k Survival Rata

000-470-187-1

CETIS™ v1.8.7.16

Analyst:m QA: M’ b mﬂ



Environmental 8""
m Strategies <l
Report of Toxicity Testing using the Fathead Minnow (Pimephales promelas)

Project ID: 14001-436-025
August / September 2016

Sponsor and Laboratory information

Blue Mountain Energy, Inc.
Deserado Mine

Sponsor 3607 CR 65
Rangely, Colorado 81648
Project Officer Scott Wanstedt (970) 675-4322

TRE Environmental Strategies, LLC

100 Racquette Drive, Unit A

Fort Collins, CO 80524

Fax: (970) 490-2963

State of Florida NELAP Laboratory ID: E87972

Testing Facility

Study Director Rami B. Naddy, Ph.D. (970) 416-0916 email: naddyrb.tre@gmail.com

Report Author Whitney Naddy (970) 416-0916 email: naddywm.tre@gmail.com
Test Information.

Test Acute Toxicity under Static-Renewal Conditions

Basis USEPA (2002), method 2000.0 and CDPHE (1998)

Test Dates and Time August 30, 2016 @ 1335 to September 3, 2016 @ 1310

Test Length 96 hours

Species Pimephales promelas

Test Material Effluent (Grab)

Ouitfall SDH-3 #026

Permit Number C0O-0038024

Dilution / Control Water Moderately Hard Reconstituted Water (MH)

Concurrent Control Water N/A

Test Concentrations 0 (MH), 50, and 100% effluent

Permit Compliance Pass X _Fail Non-compliance

e Results described in this report apply only to the samples submitted to the laboratory and
analyzed, as listed in the report

e Test results comply with NELAC standards. Reports are intended to be considered in their
entirety; TRE is not responsible for consequences arising from use of a partial report

e This report contains 4 pages plus 2 appendices

TRE Environmental Strategles, LLC

NELAC Accredited

Page 1 of 4



TRE 14001-436-025
Effluent Collection and Receipt
, % BN . - o Date of Temp. at
Sample No. Field No. . Collection Date & Time | TRE No. : Arrival
i : : o Receipt (°C)
1 SDH-3 #026 08/29/16 @ 0820 29922 08/30/16 8.7°
@ Sample temperature upon receipt exceeded the range of 0 to 8°C specified by USEPA (2002)
Note: See Appendix A for chain of custody records.
Effluent Characterization
e To | am epsa | SPEC.Cond. | TRG |  NHe-N
.sample No. “PH | Hard. (mgiL)" | Alk. (mglL) (uSfem) | (m gLy’ | . (mglL)
1 8.0 264 1,640 14,530 <0.02 3.2
7 As CaCOs
® Total residual chlorine
Dilution / Control Water Characterization
L g y - - Y 5 :|  Spec. Cond. TRC NH;-N
_ B_atch No. pH ﬂard. {mg/L)" | Alk. (mglL) uSlem) | (m"__)b | (mglL)
12448 8.2 86 57 302 <0.02 <1.0
® As CaCOs
® Total residual chlorine
Test Conditions
Type Static-Renewal Acute
Test Endpoints Survival
Test Chambers 500-m! plastic cups
Test Solution Volume 250 ml
Replicates per Treatment 4
Organisms per Replicate 10

Test Temperature

20 + 1°C (s 3°C differential)

Lighting Fluorescent, 16 hours light: 8 hours dark

Chamber Placement Random according to computer-generated chart
Aeration? X | No I | Yes
Test Solution Renewal Daily

TRE Environmental Strategi'es, LLC NELAC Accredited Page 20of 4




14001-436-025

TRE
Test Organism
Species Pimephales promelas
| Age 4 days

Source TRE in-house culture, batch 082716
Acclimation None
Feedin 0.2 ml of brine shrimp nauplii per test chamber

9 approximately 2 hours prior to 48 hour renewal
Reference Toxicant Testing | Initiated August 2, 2016 using sodium chloride (NaCl)

TEST RESULTS

Biological Data

Test bohéentration (% Effluent) Lk "-"""?“‘ Sarvivel Of Pim'gp halss prafinias _
. ‘ ; 24 hours | 48 hours | 72 hours | 96 hours
0 (Control) 100 95 92.5 92.5
50 100 100 97.5 97.5
100 97.5 55 27.5 12.5
Control Performance Acceptable

Note: See Appendix B for copies of iaboratory data sheets

Data Analysis and Test Endpoints

- Biological Endpoint Statistical Endpoint Value (% Effluent)
' NOAEC 50
Survival 74.52
B6-hour LCs (C.L. 70.95 — 78.28)

NOAEC = No Observed Adverse Effect Concentration
Note: Analyses completed using, where appropriate, and CETIS version 1.8.7 (2014).

Physical and Chemical Data

TR P T Y pH- Wit Dissolved . | = Conductivity | Temperature
Treatment (% Effluent) i .| Oxygen (mg/L) (uSfem) | - (°C)

g e i e Low .| High | Low | High | Low | High Low | High
0 (Control) 7.9 8.3 6.9 7.4 289 309 19 20

100 8.0 8.7 6.9 7.5 13,960 | 14,640 20 20

19° 20°

All Treatments 7.9 8.7 =>6.8 NA
19° | 22°
Temperature in test solutions
b Continuous temperature in water bath
TRE Environmental Strategies, LLC NELAC Accredited Page 3 of 4




TRE 14001-436-025

Reference Toxicant Test Results for P. promelas

'TRE Historical 95% Control Limits

.lg_.s.-HO.l.ll' LCsq

2 : Low " High
2,370 1,797 4,262
Note: Values are expressed as mg/L of chioride
References

CETIS. 2014. Comprehensive Environmental Toxicity Information System. User Guide (version
1.8.7). Tidepool Scientific, LLC. McKinleyville, CA.

Colorado Department of Public Health and Environment. 1998. Laboratory guidelines for
conducting whole effluent toxicity tests. Water Quality Control Division. Denver, Colorado.
March 1998.

USEPA. 2002. Methods for measuring the acute toxicity of effluents and receiving waters to
freshwater and marine organisms. Fifth Edition, EPA-821-R-02-012.

Statement of Quality Assurance

The test data were reviewed by the Quality Assurance Unit to assure that the study was
performed in accordance with the protocol (if applicable) and standard operating
procedures, and that the resulting data and report meet the requirements of the NELAC
standards. This report is an accurate reflection of the raw data.

(ot Retismer Jo stz 4, 20/,

Quality/hssurance Unit " Date

MMMA/\ Ceplendb 4,201
Data Analyst J ate

TRE Environmental Strategies, LLC NELAC Accredited Page 4 of 4



TRE _ - 14001-436-025

APPENDIX A

Chain of Custody Records
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TRE 14001-436-025

APPENDIX B

Test Data
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Page 1 of g
QA Form No, 051

Revision 5
Effective 2/14
TOXICITY DATA PACKAGE COVER SHEET Ok : Aveq( sl
Test Type: Acute Project Number: 14001-436-025
Test Substance: Effluent 5 Species: Pimephales promelas
Dilution Water Type: MQ Mod Hard | Organism Lot or @umber: 72 WMo :
Concurrent Control Water Type: NA Ags:l 3@‘#5 (1-144d) Supplier: TRE
Date and Time Test Began: glﬂ( e @ R3S Date and Time Test Ended: 'gaﬂ’sh(, , @ \% 1o
Protocol Number: USEPA 2002 method 2000.0 Investigator(s): A H
Background Information
pH control?; Yes @
Type of Test; Static-renewal If yes, give % CO,: N/A
Test Temperature: 20+1°C Env. Chmbr!: a1 Test Chmbrs: 500-ml cups
Test Solution Vol.: 250 ml Number of Replicates per Treatment: 4
Length of Test: 96 h Number of Organisms per Replicate: 10
Photoperiod: 186 h light:8 h dark Light Intensity: 50-100 ft.-c.
Type of Food and Quantity per Chamber: 0.2 ml B.S. Feeding Frequency: 2 hours prior to renewal on day 2
Test Substance Characterization Parameters and Frequency: |
Hardness: Sx Recsipt Alkalinity: ~ Sx Receipt ~ NHg: Sx Receipt TRC: Sx Receipt

pH: __Daily Conductivity: _ Daily

Test Concentrations (Volume:Volume):  MH, 50 and 100%

Agency Summary Sheet(s)?: None

I;;ference Toxicant Data:  Test Dates: e’glﬂlz i(c to 6§£ OGHQ LCs: &2, 370

\
Hist. 95% Control Limits: V. 1517 to__ 262 wethod for Determining Ref. Tox. Valve:  Pro

ﬁg& C.

||§pecial Procedures and Considerations:
D.0. maintained = 4.0 mg/L

|Conductivity measured in conirol and 100% at test termination
IChemistry measurements also either with 100% mortality or at termination

=

Study Director Initials: [ = } Date: ?’/30 / /(0
e Yy o |




Page 2 of 8

QA Form No. 041
Revision 5
Effective 2/1 4
TEST SUBSTANCE USAGE LOG
Project Number: 14001-436-025
 Sampleq Sample 2 Sample 3 Sample 4
Test Substance Number 'Z O] Q?Z
From: 9 % | 19 'W From: From: From:
Test Substance Collection @ ng 1.0 @ @
Date and Time To: To: To: To:
@ _
Sample Type (Grab or Com p) 6‘]
Date Test Substance Received @/ 201\,
Dilution Water Number
%r TRE#, circle one lZ.LP-F{
Concurrent Control Water RW# NONé
L
Date(s) Used ‘8}3! ke
2L
Preparation of Test Solutions
Test Test Dilution Total Test Dilution Total Test Dilution Total
Substance Substance | - Water Volume Substance Water Volume || Substance Water Volume
Cone. Volume Volume (mi) Volume Volume (mi) Volume Volume (ml)
(% Effluent) {ml) {mi) {mi) (mi) (ml) {ml)
MH 0 1000 1000
50% 500 500 1000
100% 1000 0 1000
Total 1500 1500 3000
Initials / Date JI| AV & 20 fle AL ed F;}
Initials / Date | 77/ % (sifis
Initials / Date M—q{ L l TP R
initials / Date /747 el
Initials / Date
fnitials / Date
Initials / Date
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QA Form No. 052

Revision 3
Effective 2/14
r ACUTE BIOLOGICAL DATA
Project Number: 14001-436-025 L
Test Species: Pimephales promelas
B —Nin_l_aer of Surviving Organisms :'/3 _5'\:_N W;
Test 0 24 48 72 96
__jA;Conc. Replicate|| Hours Hours Hours Hours Hours Remarks
| A o JTlo Tho L ! 973 L
B (O Lo Y q 9
c o | |Y |68 4
b © | 70 1o | 10 Vo
50% A I Lo Lo W Vo FIS L, '
B o | Yo o | 10 ¥
c o [0 10 y 9
D Te) n; =) f__ﬂ_ \O A
100 | A | o |10 o |3 ) i
s | © 4 [ 5 [¥ [= 2
c O (9 YR 2
L D \O L0 4] » \ i
A |
: |
C
D
A
B
- ©
D .
" =
B
C
_ D
A
. B
C
D
pate: [lz\2oil [Bfshe [WNie [ 1/20¢ [a3]ic
Time: || 33 j693¢ | Yoo | 1567 Rwo
|nitialﬂw MY ] e )



ACUTE CHEMICAL DATA

Page _4 Df_g_
QA Form No. 126a
Revision 1

Effective 2/14

[Project Number: __14001-436-025 & e A B
Test Species: Pimephales promelas |
NEW OLD Meter # (All Conc.)
% Day | Day Day Day || Day | Day | Day | Day Day | Day Day | Day | Day
0 1 2 3 1 2 3 4 0 1 3 | 4
[ Conc.: MH %p. _BE_ —R& _R& T
H g2 %32 [BR14C 187 [RV127 |- [ann [ Fueyl e An [Py
i}l;.io.(mgli_) W\ 1Y [FZ[7Z 2.0 [J\07 (LA % [s [S |5 |3
Temp. (°C) 20 201 |29 70120 | ™ |25 L3030 [ow
Cond. (uSicm) || &5 ADB 727 28471 s |is S |15 |
[[Hard. (mg/L) 36 Yoy
Alk, (mg/L) ST Ry
TRC (mg/L)igteglie)| <5052~ 21,
mgﬂl{:ﬂ<\.o el
Conc.: || 50% N
pH .1 (8.2 ’\Z. 2z jUu %,ul?,é 3
D.O. (mglL) A |24 |70 73 h.o TID14% [¢-9
Temp.c0) || ¥ | | W [N |20 20 [Z0 |20
Cond. (uS/cm) _[[702ed \wh 'Tm 7340 &900”
Hard. (mgrLy
Alk. (mg/L)
TRC (mgiL)
[INH3 (mg/L)
Conc.: W i
H -0 B B0 8 (8.l §&[2
po.(mgt) |73 |72. [TTI[Z8 |20 |71 |44 |2.]
Temp. (°C) 2o |26 |70 26 | zo |70 | 2w
llcond. usiem) _fiyszo 1o NUpuch /738 |z90
[Hard. (mg/L) 2ic
Alk. (mg/L) 4o
TRC (mg/L) £OT L
NHs (mg/L) i1 5//i)| 2.2 4 ] Agct |
Eli N [Thlio| Z76] T3l PL L 2ot
Time| !3'2;5 AL 13us| 1044 oaze \3uo| /445 ] zes
initials:| WO\ [ MH | By | Zarse A

Note: Hardness, alkalinity, TRC, and NH3 data appearizg on this page have been transcribed from the wet chemistry log, FCETL QA Form No. 084

*Dilution/control water and effluent were brought to 20°C prior to making the dilution series. The temperature of resulting effluent dilutions is assumed to
also be 20°C.
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QA Form No. D55

Revision 3
Effective 2/14
DAILY TOXICITY TEST LOG
IProject Number: 14001-436-025 QA /e e
{Test Species: Pimephales promelas B _
General N " Feeding | Initials/Date
Comments 0.2 mi B.S. 2hrs prior
Random Chart Bodex HA  MinMax Therm. #_ M ~IX to renewal onday2 |
Test Day 0 |Test Solution Mixed at: |
J . el $\zolla
Test Organisms Added at: 135 NOVE
Yt
TestDay 1 |Real Time Temp=2-Q ¢, ,°C Range = &5 =2 @ s ;
oW S P B(31/L
b b
TestDay2 |Real TimeTemp= |9 °C Range= |Q <7272, o Fed Q :
j1§s W Sh)i
Test Day 3 |[Real Time Temp= ZO °C Range = /7'__ Z ﬂ °C % gz
/1/5 e
M Vi,
TestDay4 |Real Time Temp= |q °C Range= g <3¢, L &
Test Day 5
Test Day 6
Test Day 7
Test Day 8

oMy Qe €



CETIS Analytical Report

Report Date:
Test Code:

3 2.2
06 Sep-16 14:10(p 1 of 2)
436-025 | 06-6957-1634

Fathead Minnow 86-h Acute Survival Test

TRE Environmental Strategies, LLC

Analysis ID:  05-5050-8947 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 06 Sep-16 14:10 Analysis: Parametric-Caontrol vs Treatments Officlal Results: Yes
Batch ID: 12-2828-6798 Test Type: Survival (96h) Analyst: Lab Tech
Start Date: 30 Aug-16 13:35 Protocol; EPA/821/R-02-012 (2002) Diluent:  Mod-Hard Synthetic Water
Ending Date: 03 Sep-16 13:10 Species: Pimephales promelas Brine: Not Applicable
Duration: 96h Source:  In-House Culture Age: <24
Sample ID:  14-6300-8794 Code: 5733BE1A Client: Blue Mountain Energy
Sample Date: 29 Aug-16 08:20 Material: Ambient Sample Project:  WET Quarterly Compliance Test (3Q)
Recelve Date: 30 Aug-16 11:00 Source:  Discharge Monitoring Report
Sample Age: 2%h Station: Effiuent
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA Cc>T NA NA 14.4% 50 100 70.71 2
Dunnett Multiple Comparison Test
Control vs C-% Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Dilution Water 50 -0.8409 2.18 0.198 6 0.9036 CDF Non-Significant Effect
100* 10.4 2.18 0.198 6 <0.0001 CDF Significant Effect
Test Acceptability Criteria
Attribute Test Stat TAC Limits Overlap Decision
Control Resp 0.925 0.9-NL Yes Passes Acceptability Criteria
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 2.579005 1.289503 2 78.48 <0.0001  Significant Effect
Error 0.1478842 0.01643158 9
Total 2.72689 11
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 1.005 9.21 0.6050 Equal Variances
Distribution Shapire-Wilk W Norrality 0.8649 0.802 0.0564 Normal Distribution
86h Survival Rate Summary
C-% Control Type  Count Mean = 95%LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Dilution Water 4 0.925 0.7727 1 0.95 0.8 1 0.04787 10.4% 0.0%
50 4 0.975 0.8954 1 1 0.9 1 0.025 5.13% -5.41%
100 4 0.125 0 0.2773 0.15 0 0.2 0.04787 76.6% 86.5%
Angular (Corrected) Transformed Summary
C-% Control Type  Count Mean 85% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Dilution Water 4 1.295 1.061 1.529 1.331 1.107 1.412 0.07348 11.3% 0.0%
50 4 1.371 1,242 1.501 1.412 1.249 1.412 0.04074 5.94% -5.89%
100 4 0.352 0.121 0.5829 0.3927 0.1588 0.4636 0.07256 41.2% 72.8%
96h Survival Rate Detail
C-% Control Type Repi Rep 2 Rep 3 Rep 4
0 Dilution Water 1 0.9 0.8 1
50 1 1 0.8 1
100 0 0.2 0.2 0.1
Angular (Corrected) Transformed Detail
C-% Control Type Rep1 Rep 2 Rep 3 Rep 4
0 Dilution Water 1.412 1.249 1.107 1.412
50 1.412 1.412 1.249 1.412
100 0.1588 0.4636 0.4636 0.3218

000-470-187-1

CETIS™ v1.8.7.16

Analyst: ﬁm: QA ﬂ”"i ! (’_ ( [b
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CETIS Analytical Report Report Date: 06 Sep-16 14:10 (p 2 of 2)
Test Code: 436-025 | 06-6957-1634
Fathead Minnow 96-h Acute Survival Test TRE Environmental Strategies, LLC
Analysis ID:  05-5050-8947 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 06 Sep-16 14:10 Analysls: Parametric-Control vs Treatments Official Results: Yes
96h Survival Rate Binomials
C-% Control Type Rep1 Rep 2 Rep 3 Rep 4
0 Dilution Water  10/10 9/10 810 10/10
50 10/10 10110 9/10 1010
100 0/10 2110 2110 110
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CETIS Analytical Report

b o
06 Sep-16 14:11 (p 1 of 1) {8
436-025 | 06-6957-1634

Report Date:
Test Code:

Fathead Minnow 96-h Acute Survival Test

TRE Environmental Strategies, LLC

Analysis ID:  18-8822-5077 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7

Analyzed: 06 Sep-16 14:11 Analysis: Trimmed Spearman-Kérber Official Results: Yes

Batch ID: 12-2829-6798 Test Type: Survival (96h) Analyst:  Lab Tech

Start Date: 30 Aug-16 13:35 Protocol: EPA/821/R-02-012 (2002) Diluent:  Mod-Hard Synthetic Water

Ending Date: 03 Sep-18 13:10 Species: Pimephales promelas Brine: Not Applicable

Duration: 96h Source:  In-House Culture Age: <24

Sample ID: 14-6300-8794 Code; 5733BE1A Client: Blue Mountain Energy

Sample Date: 29 Aug-16 08:20 Material: Ambient Sample Project:  WET Quarterly Compliance Test (3Q)
Receive Date: 30 Aug-16 11:00 Source: Discharge Monitoring Report

Sample Age: 29%h Station:

Trimmed Spearman-Kérber Estimates

Effluent C Ons b
LAavh %bi +,

Threshold Option Threshold  Trim Mu Sigma LC50 95% LCL 95% UCL
Control Threshold 0.075 13.16% 1.872 0.01067 74.52 70.95 78.28
Test Acceptability Criteria
Aftribute Test Stat TAC Limits Overlap Decision
Control Resp 0.925 0.9-NL Yes Passes Acceptability Criteria
96h Survival Rate Summary Calculated Variate(A/B)
C-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect A B
0 Dilution Water 4 0.925 0.8 1 0.04787 0.09574 10.4% 0.0% 37 40
50 4 0.975 0.9 1 0.025 5.13% -5.41% 39 40
100 4 0.125 0 0.2 0.04787 0.09574 766% 86.5% 5 40
96h Survival Rate Detail
C-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Dilution Water 1 0.9 0.8 1
50 1 1 0.9 1
100 0 0.2 0.2 0.1
86h Survival Rate Binomials
C-% Control Type Rep1 Rep 2 Rep 3 Rep 4
0 Dilution Water  10/10 8/10 8/10 10/10
50 10/10 10110 9/10 10110
100 010 2/10 210 110
Graphics
T
07 5—
1 o
|
LI
04 =
LX) S-—
0z E—
L E—
a0 E n " ] n 1 1 J
0 20 4 0 100

000-470-187-1

CETIS™ v1.8.7.16

AnalystB‘ﬁ\—- QA; Mﬁl (e “ b




