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STATE OF COLORADO

COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT
Water Quality Control Division

AUTHORIZATION TO DISCHARGE UNDER THE
COLORADO DISCHARGE PERMIT SYSTEM
PERMIT NUMBER C0O0045161

In compliance with the provisions of the Colorado Water Quality Control Act, (25-8-101 et seq., CRS, 1973 as
amended), for both discharges to surface and ground waters, and the Federal Water Pollution Control Act, as amended
(33 U.S.C. 1251 et seq.; the "Act"), for discharges to surface waters only, the

Colowyo Coal Company L.P.

is authorized to discharge from the Colowyo Coal Mine located at 5731 State Highway 13 in Meeker, Colorado at
40.265648 ° latitude North and 107.808334° longitude West

to Wilson Creek, Taylor Creek, Good Spring Creek, and Collom Gulch

in accordance with effluent limitations, monitoring requirements and other conditions set forth in Parts | and Il hereof.
All discharges authorized herein shall be consistent with the terms and conditions of this permit.

The applicant may demand an adjudicatory hearing within thirty (30) calendar days of the date of issuance of the final
permit determination, per the Colorado Discharge Permit System Regulations, 61.7(1). Should the applicant choose to
contest any of the effluent limitations, monitoring requirements or other conditions contained herein, the applicant
must comply with Section 24-4-104 CRS and the Colorado Discharge Permit System Regulations. Failure to contest any
such effluent limitation, monitoring requirement, or other condition, constitutes consent to the condition by the
Applicant.

This permit and the authorization to discharge shall expire at midnight, September 30, 2023.

Issued and Signed this 29t day of May, 2020.

COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT

7%7 Farcak

Meg Parish, Permits Section Manager
Water Quality Control Division

Permit History
Modification 2 - Minor Amendment: Issued 5/29/2020, Effective 7/1/2020 (Parts. I.C.1, Part I.E.2)

Modification 1 - Minor Amendment: Issued 7/31/2019, Effective 9/1/2019 (Parts I.B., I.C., I1.D., APPENDIX B)
Originally Issued August 31, 2018; Effective October 1, 2018.
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PART |
A. PERMITTED FEATURES

Beginning no later than the effective date of this permit and lasting through the expiration date, the permittee
is authorized to discharge from, and self monitoring samples taken in accordance with the monitoring
requirements shall be obtained from permitted feature(s):

001- Stormwater runoff from reclamation areas, shallow springs (not associated with current or former mining
areas), and groundwater (natural springs) from toe drain

002- Stormwater runoff from reclamation areas

003- Stormwater runoff from coal storage area, coal crushing facility, and crushing facility wash water

004- Stormwater runoff from reclamation areas

005- Stormwater runoff from reclamation areas

006- Stormwater runoff from coal storage area, railroad tunnel wash water, and runoff from pond outslope of
Gossard Pond 003A

007- Stormwater runoff from reclamation areas

008- Stormwater runoff from reclamation areas and groundwater from toe drain (contains spoil springs)

009- Stormwater runoff from reclamation areas

010- Stormwater runoff from reclamation areas and natural springs (not associated with current or former
mining areas)

011- Stormwater runoff from reclamation areas, three natural springs (not associated with current or former
mining areas) and groundwater (natural springs) from toe drain (no spoil springs)

012- Stormwater runoff from reclamation areas, natural springs (not associated with current or former mining
areas)

013- Stormwater runoff from overburden storage area and facilities area and natural springs managed through
the underdrain system

014- Stormwater runoff from overburden storage area

015- Streeter pond outslope runoff (sheet flow)

016- Stoker siding pond outslope runoff (sheet flow)

017- Prospect pond outslope runoff (sheet flow)

018- West Taylor pond outslope runoff (sheet flow)

019- Stormwater runoff from topsoil stock piles

020- Stormwater runoff from S-Curve topsoil stockpile

021- Stormwater discharge from haul road (between coal preparation facilities) Sump 1

022- Stormwater discharge from haul road (between coal preparation facilities) Sump 2

023- Stormwater discharge from haul road (between coal preparation facilities) Sump 3

024- Stormwater discharge from haul road (between coal preparation facilities) Sump 4

025- Stormwater discharge from haul road (between coal preparation facilities) Sump 5

026- Stormwater runoff from Haul Road topsoil stockpile

Outfall Latitude, Longitude Receiving Water
001A 40.261111°N, 107.788611°W Good Spring Creek
002A 40.268889°N, 107.821944°W Taylor Creek

003A 40.308333°N, 107.806111°W Wilson Creek
004A 40.253333°N, 107.788333°W Good Spring Creek
005A 40.311944°N, 107.802778°W Wilson Creek
006A 40.308333°N, 107.806389°W Wilson Creek
007A 40.233056°N, 107.795556°W Good Spring Creek
008A 40.269444°N, 107.828889°W Taylor Creek

009A 40.221667°N, 107.825556°W Good Spring Creek
010A 40.261111°N, 107.83389°W Taylor Creek

011A 40.236944°N, 107.849167°W Taylor Creek

012A 40.205833°N, 107.838056°W Good Spring Creek
013A 40.288452°N, 107.889254° W Little Collom Gulch
014A 40.286903°N, 107.904508° W Collom Gulch
015A 40.261246°N, 107.788364° W Good Spring Creek
016A 40.311846°N, 107.802578°W Wilson Creek
017A 40.232876°N, 107.795576° W Good Spring Creek
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Outfall Latitude, Longitude Receiving Water
018A 40.237098°N, 107.848571° W Taylor Creek
019A 40.241262°N, 107.793634° W Good Spring Creek
020A 40.276482°N, 107.814472°W Taylor Creek

021A 40.297476°N, 107.809681°W Taylor Creek

022A 40.288033°N, 107.815753°W Taylor Creek
023A 40.287368°N, 107.816071°W Taylor Creek

024A 40.283029°N, 107.818751°W Taylor Creek

025A 40.281440°N, 107.820013°W Taylor Creek
026A 40.270948°N, 107.817353° W Taylor Creek

The location(s) provided above will serve as the point(s) of compliance for this permit and are appropriate as
they are located after all treatment and prior to discharge to the receiving water. Any discharge to the waters
of the State from a point source other than specifically authorized by this permit is prohibited.

B. PERMIT COMPLIANCE

In accordance with the Water Quality Control Commission Regulations for Effluent Limitations (Section 62.4), the
Colorado Discharge Permit System Regulations, Section 61.8(2), 5 C.C.R. 1002-61, and the federal Effluent
Limitation Guideline for the Coal Mining Point Source (40 CFR 434), the permitted discharge shall not contain
effluent parameter concentrations which exceed the limitations specified below or exceed the specified flow
limitation. All discharges authorized under this permit shall comply with all the terms and conditions required by
this permit. Violation of the terms and conditions specified in this permit may be subject to civil and criminal
liability pursuant to sections 25-8-601 through 612, C.R.S.. Failure to take any required corrective actions, as
detailed in the CORRECTIVE ACTIONS section, constitutes an independent, additional violation of this permit and
may be subject to civil and criminal liability.

1. Facilities Operation and Maintenance

The permittee shall at all times properly operate and maintain all facilities and systems of treatment and control
which are installed or used by the permittee as necessary to achieve compliance with the conditions of this permit.
Proper operation and maintenance also includes effective performance, and adequate laboratory and process
controls, including appropriate quality assurance procedures. This provision requires the operation of back-up or
auxiliary facilities or similar systems when installed by the permittee only when necessary to achieve compliance
with the conditions of the permit.

Any sludge produced at the wastewater treatment facility shall be disposed of in accordance with State and
Federal guidelines and regulations. The permittee shall take all reasonable steps to minimize or prevent any
discharge of sludge use or disposal in violation of this permit which has a reasonable likelihood of adversely
affecting human health or the environment. As necessary, accelerated or additional monitoring to determine the
nature and impact of the noncomplying discharge is required.

2. Discharge(s) from Outfalls 003 and 006

This permit does not authorize any discharges from outfalls 003 and 006 that are not solely caused by precipitation
events, where the discharge starts and stops shortly after the precipitation event starts/stops.

C. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

1. Numeric Effluent Limitations and Site-specific Monitoring (Outfalls 003, 006, 010, 013, 014, 021-025)

In order to obtain an indication of the probable compliance or noncompliance with the effluent limitations
specified in this Part, the permittee shall monitor all effluent parameters at the frequencies and sample types
specified below. Such monitoring will begin immediately and last for the life of the permit unless otherwise
noted. The results of such monitoring shall be reported on the Discharge Monitoring Report form (see
REPORTING AND RECORDKEEPING section).
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Self-monitoring sampling by the permittee for compliance with the effluent monitoring requirements specified
in this permit, shall be performed at the location(s) noted in the PERMITTED FEATURES section above.

a.

Oil and Grease Monitoring: For every permitted feature with oil and grease monitoring, in the event an
oil sheen or floating oil is observed, a grab sample shall be collected, analyzed, and reported on the
appropriate DMR. In addition, the permittee shall take immediate action to mitigate the discharge of
oil and grease. A description of the action(s) taken must be included with the DMR.

Alternate Limitation Burden of Proof Requirements: In conformance with 40 CFR 434.63, the permittee
has the burden of proof when requesting relief from total suspended solids (TSS), total iron and/or
settleable solids limitations, as appropriate. The alternate limitations apply to outfalls 003, 006, 010,
013, 014, 021, 022, 023, 024, and 025.

For rainfall, to waive TSS and total iron limitations, the permittee must prove that the discharge
occurred during the precipitation event, or within 48 hours after measurable precipitation has stopped.
In addition, to waive settleable solids limitations, the permittee must prove that the discharge
occurred during the precipitation event, or within 48 hours after precipitation greater than the 10-
year, 24-hour event has stopped.

For snowmelt, to waive TSS and total iron limitations, the permittee must prove that the discharge
occurred during pond inflow from the snow melt event, or within 48 hours after pond inflow has
stopped. In addition, to waive settleable solids limitations, the permittee must prove that the
discharge occurred during pond inflow from the snow melt event, or within 48 hours after pond inflow
volume greater than the 10-year, 24-hour event has stopped.

The permittee must submit documentation that the treatment facilities were properly operated and
maintained prior to and during the storm event with any request for relief from primary limitations.
The division shall determine the adequacy of proof. All manual pond dewatering must meet TSS and
total iron limitations.

All data/documentation required by the permit which cannot be reported on applicable discharge
monitoring report forms (DMRs) shall be reported in a letter as an attachment to the DMR. Submittal of
documentation of containment, maintenance and precipitation records above does not exempt the
permittee from the notification requirements of this permit (see NOTIFICATION REQUIREMENTS).

Salinity Parameters: In order to obtain an indication of the quantity of Salinity, measured as total
dissolved solids (TDS), being discharged from the site the permittee shall monitor the wastewater
effluent. Self-monitoring samples taken in compliance with the monitoring requirements specified
above shall be taken at those locations listed in Part I.A.



PART |
Page 7 of 61
Permit No.: C0O0045161

The following Limitations, Monitoring Frequencies and Sample Types apply to the outfalls identified in this Part:

Outfall 003

Effluent Limitation's Maximum Monitoring Requirements
ICIS Concentrations
Code Effluent Parameter 30-Day Daily

Average Maximum Frequency Sample Type
50050 Effluent Flow (MGD) 0.82 Report Monthly Instantaneous
00400 pH (su) 6.5-9.0 Monthly Grab
00530 TSS, effluent (mg/l) 35 70 Monthly Grab
84066 Oil and Grease (visual) Report Monthly Visual
03582 Oil and Grease (mg/l) 10 Contingent Grab
70295 TDS (mg/l) Report Quarterly Grab
00978 As, TR (pg/l) Report 2 Days/Month Grab
01313 Cd, PD (pg/l) Report Report 2 Days/Month Grab
04262 Cr+3, TR (ug/l) Report Report 2 Days/Month Grab
01314 Cr+3, PD (pg/l) Report 2 Days/Month Grab
01306 Cu, PD (pg/l) Report Report 2 Days/Month Grab
00980 Fe, TR (ug/l) 1000 6000 2 Days/Month Grab
01319 Mn, PD (pg/l) Report Report 2 Days/Month Grab
50286 Hg, Tot (pg/l) Report 2 Days/Month Grab
01323 Se, PD (ug/l) Report Report 2 Days/Month Grab
01304 Ag, PD (pg/l) Report Report 2 Days/Month Grab
01303 Zn, PD (pg/l) Report Report 2 Days/Month Grab
81020 Sulfate (mg/l) Report Quarterly Grab
00918 Calcium (mg/l) Report Report 2 Days/Month Grab
00921 Magnesium (mg/l) Report Report 2 Days/Month Grab
00923 Sodium (mg/1) Report Report 2 Days/Month Grab
00440 Bicarbonate as HCO; (mg/l) | Report Report 2 Days/Month Grab
00931 SAR calculated limit’ Report Report 2 Days/Month Calculated
00931 Adjusted SAR effluent? Report Report 2 Days/Month Calculated
00094 EC (dS/m) Report 2 Days/Month Grab
WET, acute until June 30, 2020
et awney | o
WET, acute beginning July 1, 2020

o | qwery [ o
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# of

Discharge event observation
Occurrences

[Visual Monitoring]
(Discharge due to rain/snow (Discharges per

melt) Month)
*ACUTE WET BASED ON INTERMITTENT DISCHARGE. SEE DEFINITIONS

**Rainfall: a discharge that occurred during the precipitation event, or within 48 hours after measurable precipitation
has stopped is indicated as a ‘pass’. Snowmelt: a discharge that occurred during pond inflow from the snow melt
event, or within 48 hours after pond inflow has stopped is indicated as a ‘pass’. Discharges due to other conditions is
indicated as a ‘fail’.

84165 Pass/Fail** Monthly Calculated

ALTERNATE LIMITATIONS
Any discharge or increase in the volume of a discharge is caused by precipitation within any 24-hour period less than or
equal to the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) may comply with alternate
limitations subject to burden of proof requirements as described in the EFFLUENT LIMITATIONS AND MONITORING
REQUIREMENTS section.

The following limits for Fe(TR) and Settleable Solids may be substituted for the Fe(TR) and TSS limitations contained in
the previous table. All other parameters remain unchanged.

Alternate Limits Outfall 003 (less than or equal to the 10-year, 24-hour precipitation event)

Effluent Limitations Maximum Monitoring Requirements
ICIS Concentrations 5Req
Code Effluent Parameter 30-Da > -Da . :
A_yveragg A_yveragg Daily Maximum Frequency Sample Type
00980 | Fe, TR (pg/l) 1000 Report Monthly Grab
00545 | settleable Solids (ml/l) Report 0.5 Monthly Grab

ALTERNATE LIMITATIONS

Any discharge or increase in volume of a discharge caused by precipitation within any 24-hour period greater than the
10-year, 24-hour event (or series of storms or snowmelt of equivalent volume) may comply with alternate limitations

subject to burden of proof requirements as described in the EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS
section.

The following limit for Fe(TR) may be substituted for that contained in the previous table. TSS and Settleable Solids

monitoring/ effluent limitations are not required. All other parameters remain unchanged.

Alternate Limits Outfall 003 (greater than the 10-year, 24-hour precipitation event)

Effluent Limitations Maximum o . .
- Monitoring Requirements
ICIS Concentrations
Code Effluent Parameter 30-Da Z-Da : :
A_xveragg A_zveragg Daily Maximum Frequency Sample Type
00980 Fe, TR (pg/l) 1000 Report Monthly Grab
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Outfall 006

Effluentc Limitation.s Maximum Monitoring Requirements
ICIS oncentrations
@ Effluent Parameter 30-Day Daily
Average Maximum Frequency Sample Type
50050 Effluent Flow (MGD) 0.32 Report Monthly Instantaneous
00400 pH (su) 6.5-9.0 Monthly Grab
00530 TSS, effluent (mg/l) 35 70 Monthly Grab
84066 Oil and Grease (visual) Report Monthly Visual
03582 Oil and Grease (mg/l) 10 Contingent Grab
70295 TDS (mg/1) Report Quarterly Grab
00978 As, TR (pg/l) Report 2 Days/Month Grab
01313 Cd, PD (pg/l) Report Report 2 Days/Month Grab
04262 Cr+3, TR (ug/l) Report Report 2 Days/Month Grab
01314 Cr+3, PD (pg/l) Report 2 Days/Month Grab
01306 Cu, PD (pg/l) Report Report 2 Days/Month Grab
00980 Fe, TR (ug/l) 1000 6000 2 Days/Month Grab
01319 Mn, PD (ug/l) Report Report 2 Days/Month Grab
50286 Hg, Tot (ug/l) Report 2 Days/Month Grab
01323 Se, PD (ug/l) Report Report 2 Days/Month Grab
01304 Ag, PD (pg/l) Report Report 2 Days/Month Grab
01303 Zn, PD (pg/l) Report Report 2 Days/Month Grab
81020 Sulfate (mg/1) Report Quarterly Grab
00918 Calcium (mg/l) Report Report 2 Days/Month Grab
00921 Magnesium (mg/l) Report Report 2 Days/Month Grab
00923 Sodium (mg/l) Report Report 2 Days/Month Grab
00440 Bicarbonate as HCO; (mg/l) | Report Report 2 Days/Month Grab
00931 SAR calculated limit’ Report Report 2 Days/Month Calculated
00931 Adjusted SAR effluent? Report Report 2 Days/Month Calculated
00094 EC (dS/m) Report 2 Days/Month Grab
WET, acute until June 30, 2021
| ey | oo
iy | ey [ om
WET, acute beginning July 1, 2021
| qureny | o
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# of

Discharge event observation
Occurrences

[Visual Monitoring]
(Discharge due to rain/snow (Discharges per

melt) Month)
*ACUTE WET BASED ON INTERMITTENT DISCHARGE. SEE DEFINITIONS

**Rainfall: a discharge that occurred during the precipitation event, or within 48 hours after measurable precipitation
has stopped is indicated as a ‘pass’. Snowmelt: a discharge that occurred during pond inflow from the snow melt
event, or within 48 hours after pond inflow has stopped is indicated as a ‘pass’. Discharges due to other conditions is
indicated as a ‘fail’.

Pass/Fail** Calculated

84165 Monthly

ALTERNATE LIMITATIONS
Any discharge or increase in the volume of a discharge is caused by precipitation within any 24-hour period less than or
equal to the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) may comply with alternate
limitations subject to burden of proof requirements as described in the EFFLUENT LIMITATIONS AND MONITORING
REQUIREMENTS section.

The following limits for Fe(TR) and Settleable Solids may be substituted for the Fe(TR) and TSS limitations contained in
the previous table. All other parameters remain unchanged.

Alternate Limits Outfall 006 (less than or equal to the 10-year, 24-hour precipitation event)

Effluent Limitations Maximum Monitoring Requirements
ICIS Concentrations 5Req
Code Effluent Parameter 30-Da > -Da . :
A_yveragg A_yveragg Daily Maximum Frequency Sample Type

00980 Fe, TR (pg/l), until

7731/22 Report Report Monthly Grab
00980 g‘f; 1% (be/l), beginning 1000 Report Monthly Grab
00545 | settleable Solids (ml/l) Report 0.5 Monthly Grab

ALTERNATE LIMITATIONS

Any discharge or increase in volume of a discharge caused by precipitation within any 24-hour period greater than the
10-year, 24-hour event (or series of storms or snowmelt of equivalent volume) may comply with alternate limitations
subject to burden of proof requirements as described in the EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

section.

The following limit for Fe(TR) may be substituted for that contained in the previous table. TSS and Settleable Solids
monitoring/ effluent limitations are not required. All other parameters remain unchanged.

Alternate Limits Outfall 006 (greater than the 10-year, 24-hour precipitation event)

Effluent Limitations Maximum Monitoring Requirements
ICIS Concentrations s Req
Code Effluent Parameter 30-Da 7-Da : :
A_xveragg A_zveragg Daily Maximum Frequency Sample Type
00980 Fe, TR (ug/l), until
7/31/22 Report Report Monthly Grab
00980 273 /TZRZ(”g/ 1), beginning 1000 Report Monthly Grab
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Effluent Limitations
Maximum Concentrations

Monitoring Requirements

%e Effluent Parameter -
o Ai,oe;"?fge Ma?(%%m Frequency Sample Type
50050 Effluent Flow (MGD) 1.5 Report Monthly Instantaneous
00400 pH (su) 6.5-9.0 Monthly Grab
00530 TSS, effluent (mg/l) 35 70 Monthly Grab
84066 Oil and Grease (visual) Report Monthly Visual
03582 Oil and Grease (mg/l) 10 Contingent Grab
70295 TDS (mg/l) Report Quarterly Grab
00978 As, TR (pg/l) Report 2 Days/Month Grab
01313 Cd, PD (pg/l) Report Report 2 Days/Month Grab
04262 Cr+3, TR (ug/l) Report Report 2 Days/Month Grab
01314 Cr+3, PD (pg/l) Report 2 Days/Month Grab
01306 Cu, PD (pg/l) Report Report 2 Days/Month Grab
00980 Fe, TR (ug/l) 1000 6000 2 Days/Month Grab
01319 Mn, PD (pg/l) Report Report 2 Days/Month Grab
50286 Hg, Tot (ug/l) Report 2 Days/Month Grab
01323 Se, PD (pg/l) Report Report 2 Days/Month Grab
01304 Ag, PD (pg/l) Report Report 2 Days/Month Grab
01303 Zn, PD (pg/l) Report Report 2 Days/Month Grab
00918 Calcium (mg/l) Report Report 2 Days/Month Grab
00921 Magnesium (mg/l) Report Report 2 Days/Month Grab
00923 Sodium (mg/l) Report Report 2 Days/Month Grab
00440 Bicarbonate as HCO; (mg/l) | Report Report 2 Days/Month Grab
00931 SAR calculated limit’ Report Report 2 Days/Month Calculated
00931 Adjusted SAR effluent? Report Report 2 Days/Month Calculated
00094 EC (dS/m) Report 2 Days/Month Grab
WET, chronic until September 30, 2023
TKP6C ?Zthartc;ﬁist-;’r;’;v;;%lziy Eg;grto ric2s > Quarterly 3 Grabs/ Test
promelas
TKP3B ?:thigﬁiseg;%a;a;f?% Egggrfr IC25 > Quarterly 3 Grabs/ Test
dubia
WET, chronic beginning October 1, 2023
TKP6C Séﬁtlfniegienv::;;all);y r\l/(v)CEC oricz5z> Quarterly 3 Grabs/ Test
promelas
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Static Renewal 7 Day NOEC or 1C25 >
TKP3B Chronic Ceriodaphnia IwWC Quarterly 3 Grabs/ Test
dubia

ALTERNATE LIMITATIONS
Any discharge or increase in the volume of a discharge is caused by precipitation within any 24-hour period less than or
equal to the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) may comply with alternate
limitations subject to burden of proof requirements as described in the EFFLUENT LIMITATIONS AND MONITORING
REQUIREMENTS section.

The following limits for Fe(TR) and Settleable Solids may be substituted for the Fe(TR) and TSS limitations contained in
the previous table. All other parameters remain unchanged.

Alternate Limits Outfall 010 (less than or equal to the 10-year, 24-hour precipitation event)

Effluent Limitations Maximum Monitoring Requirements
ICIS Effl p Concentrations S Req
Code uent Parameter 30-Day 7-Day . .
Average Average Daily Maximum Frequency Sample Type

00980 Fe, TR (pg/l), until

7/31/22 Report Report Monthly Grab
00980 Fe, TR (pg/l), beginning

8/1/22 1000 Report Monthly Grab
00545 | Settleable Solids (ml/l) Report 0.5 Monthly Grab

ALTERNATE LIMITATIONS
Any discharge or increase in volume of a discharge caused by precipitation within any 24-hour period greater than the
10-year, 24-hour event (or series of storms or snowmelt of equivalent volume) may comply with alternate limitations
subject to burden of proof requirements as described in the EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

section.

The following limit for Fe(TR) may be substituted for that contained in the previous table. TSS and Settleable Solids
monitoring/ effluent limitations are not required. All other parameters remain unchanged.

Alternate Limits Outfall 010 (greater than the 10-year, 24-hour precipitation event)

Effluent Limitations Maximum Monitoring Requirements
ICIS Concentrations 8red
Code Effluent Parameter 30-Da ~-Da : :
A_xveragg A_Xveragg Daily Maximum Frequency Sample Type
Fe, TR (pg/l), until
00980 7/31/22 Report Report Monthly Grab
00980 g% X e/ 1), beginning 1000 Report Monthly Grab

Footnotes to effluent tables for Outfalls 003, 006, 010

' This SAR limit is to be calculated using the actual measured EC value (30-day average) of the effluent and substituting
this value in to the following equation to solve for SAR. The equation for determining the SAR limit is: SAR = (7.1 * EC)
- 2.48.

2 The SAR value of the effluent is to be reported as the adjusted SAR. See the definitions section in Part 1.C.17 for
information on calculating the adjusted SAR value.
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Effluent Limitation.s Monitoring Requirements

ICIS Maximum Concentrations
@ Effluent Parameter 30-Day Daily

Average Maximum Frequency Sample Type
50050 Effluent Flow (MGD) 0.61 Report Monthly Instantaneous
00400 pH (su) 6.5-9.0 2 Days/Month Grab
00530 TSS, effluent (mg/l) 35 70 2 Days/Month Grab
00978 As, TR (pg/\) Report Quarterly Grab
01113 Cd, TR (pg/l) Report Quarterly Grab
01313 Cd, PD (pg/l) Report Report Quarterly Grab
01118 Cr, TR (pg/l) Report Report Quarterly Grab
04262 Cr+3, TR (ug/l) Report Report Quarterly Grab
01314 Cr+3, PD (pg/l) Report Quarterly Grab
01119 Cu, TR (pg/l) Report Quarterly Grab
01306 Cu, PD (pg/l) Report Report Quarterly Grab
00980 Fe, TR (ug/l) 1000 6000 2 Days/Month Grab
11123 Mn, TR (ug/l) Report Quarterly Grab
01319 Mn, PD (ug/l) Report Report Quarterly Grab
50286 Hg, Tot (ug/l) Report Quarterly Grab
01074 Ni, TR (pg/l) Report Quarterly Grab
01322 D (pg/l) Report Report Quarterly Grab
00981 Se, TR (ug/l) Report Quarterly Grab
01323 Se, PD (pg/l) Report Report Quarterly Grab
01094 Zn, TR (ug/l) Report Quarterly Grab
01303 Zn, PD (pg/l) Report Report Quarterly Grab

ALTERNATE LIMITATIONS

Any discharge or increase in the volume of a discharge is caused by precipitation within any 24-hour period less than or
equal to the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) may comply with alternate
limitations subject to burden of proof requirements as described in the EFFLUENT LIMITATIONS AND MONITORING
REQUIREMENTS section.

The following limits for Fe(TR) and Settleable Solids may be substituted for the Fe(TR) and TSS limitations contained in
the previous table. All other parameters remain unchanged.

Alternate Limits Outfall 013 (less than or equal to the 10-year, 24-hour precipitation event)

Effluent Limitations Maximum Monitoring Requirements
ICIS Concentrations 8 Req
Code Effluent Parameter 30-Da Z-Da : :
A_yveragg A_yveragg Daily Maximum Frequency Sample Type
00980 | Fe, TR (pg/l) 1000 Report Monthly Grab
00545 | settleable Solids (ml/l) Report 0.5 Monthly Grab
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Any discharge or increase in volume of a discharge caused by precipitation within any 24-hour period greater than the
10-year, 24-hour event (or series of storms or snowmelt of equivalent volume) may comply with alternate limitations
subject to burden of proof requirements as described in the EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

section.

The following limit for Fe(TR) may be substituted for that contained in the previous table. TSS and Settleable Solids
monitoring/ effluent limitations are not required. All other parameters remain unchanged.

Alternate Limits Outfall 013 (greater than the 10-year, 24-hour precipitation event)

Effluent Limitations Maximum Monitoring Requirements
ICIS £1 Concentrations 2 Req
Code Effluent Parameter 30-Da > -Da : '
A_yvera ge A_yveragg Daily Maximum Frequency Sample Type
00980 | Fe, TR (pg/l) 1000 Report Monthly Grab

Outfall 014

Effluent Limitation.s Monitoring Requirements

ICIS Maximum Concentrations
Code Effluent Parameter 30-Day Daily

Average Maximum Frequency Sample Type
50050 Effluent Flow (MGD) 0.43 Report Monthly Instantaneous
00400 pH (su) 6.5-9.0 2 Days/Month Grab
00530 TSS, effluent (mg/l) 35 70 2 Days/Month Grab
00978 As, TR (ng/\) Report Quarterly Grab
01113 Cd, TR (ug/l) Report Quarterly Grab
01313 Cd, PD (pg/l) Report Report Quarterly Grab
01118 Cr, TR (pg/l) Report Report Quarterly Grab
04262 Cr+3, TR (ug/l) Report Report Quarterly Grab
01314 Cr+3, PD (pg/l) Report Quarterly Grab
01119 Cu, TR (ug/l) Report Quarterly Grab
01306 Cu, PD (pg/l) Report Report Quarterly Grab
00980 Fe, TR (ug/l) 1000 6000 2 Days/Month Grab
11123 Mn, TR (pg/l) Report Quarterly Grab
01319 Mn, PD (ug/l) Report Report Quarterly Grab
50286 Hg, Tot (ug/l) Report Quarterly Grab
00981 Se, TR (pg/l) Report Quarterly Grab
01323 Se, PD (pg/l) Report Report Quarterly Grab
01094 Zn, TR (pg/l) Report Quarterly Grab
01303 Zn, PD (pg/l) Report Report Quarterly Grab
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ALTERNATE LIMITATIONS
Any discharge or increase in the volume of a discharge is caused by precipitation within any 24-hour period less than or
equal to the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) may comply with alternate
limitations subject to burden of proof requirements as described in the EFFLUENT LIMITATIONS AND MONITORING
REQUIREMENTS section.

The following limits for Fe(TR) and Settleable Solids may be substituted for the Fe(TR) and TSS limitations contained in
the previous table. All other parameters remain unchanged.

Alternate Limits Outfall 014 (less than or equal to the 10-year, 24-hour precipitation event)

Effluent Limitations Maximum Monitoring Requirements
ICIS Effl p Concentrations 2 Req
Code uent Parameter 30-Day 7-Day : .
Average Average Daily Maximum Frequency Sample Type
00980 | Fe, TR (pg/l) 1000 Report Monthly Grab
00545 | Settleable Solids (ml/l) Report 0.5 Monthly Grab

ALTERNATE LIMITATIONS
Any discharge or increase in volume of a discharge caused by precipitation within any 24-hour period greater than the
10-year, 24-hour event (or series of storms or snowmelt of equivalent volume) may comply with alternate limitations
subject to burden of proof requirements as described in the EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS
section.

The following limit for Fe(TR) may be substituted for that contained in the previous table. TSS and Settleable Solids
monitoring/ effluent limitations are not required. All other parameters remain unchanged.

Alternate Limits Outfall 014 (greater than the 10-year, 24-hour precipitation event)

Effluent Limitations Maximum
Icis Effluent Parameter Concentrations

Monitoring Requirements

Code 30-Day 7-Day

. .
Average Average Daily Maximum Frequency Sample Type

00980 | Fe, TR (ug/l) 1000 Report Monthly Grab
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Outfall 021

Effluent Limitations Monitoring Requirements
Maximum Concentrations g Req
ICIS
r Effluent Parameter
Code 30-Day Daily
Average Maximum Frequency Sample Type

50050 Effluent Flow (MGD) 1.3 Report Monthly Instantaneous
00400 pH (su) 6.5-9.0 2 Days/Month Grab
00530 TSS, effluent (mg/l) 35 70 2 Days/Month Grab
00978 As, TR (pg/\) Report Quarterly Grab
01313 Cd, PD (pg/l) Report Report Quarterly Grab
04262 Cr+3, TR (ug/l) Report Report Quarterly Grab
01314 Cr+3, PD (pg/l) Report Quarterly Grab
01306 Cu, PD (pg/l) Report Report Quarterly Grab

Fe, TR (pg/l), until Grab
00980 7731/22 3000 6000 2 Days/Month
00980 g‘f; /TZRZ(“g/ ), beginning | 444 6000 2 Days/Month Grab
01319 Mn, PD (ug/l) Report Report Quarterly Grab
50286 Hg, Tot (ug/l) Report Quarterly Grab
01323 Se, PD (pg/l) Report Report Quarterly Grab
01303 Zn, PD (pg/l) Report Report Quarterly Grab

ALTERNATE LIMITATIONS
Any discharge or increase in the volume of a discharge is caused by precipitation within any 24-hour period less than or
equal to the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) may comply with alternate
limitations subject to burden of proof requirements as described in the EFFLUENT LIMITATIONS AND MONITORING
REQUIREMENTS section.

The following limits for Fe(TR) and Settleable Solids may be substituted for the Fe(TR) and TSS limitations contained in
the previous table. All other parameters remain unchanged.

Alternate Limits Outfall 021 (less than or equal to the 10-year, 24-hour precipitation event)

Effluent Limitations Maximum Monitoring Requirements
ICIS Concentrations 5 Req
Code Effluent Parameter 30-Da ~-Da : :
A_xveragg A_xveragg Daily Maximum Frequency Sample Type

00980 Fe, TR (pg/l), until

7731/22 Report Report Monthly Grab
00980 Fe, TR (ug/1), beginning 1000 Report Monthly Grab

8/1/22
00545 | settleable Solids (ml/l) Report 0.5 Monthly Grab

ALTERNATE LIMITATIONS
Any discharge or increase in volume of a discharge caused by precipitation within any 24-hour period greater than the
10-year, 24-hour event (or series of storms or snowmelt of equivalent volume) may comply with alternate limitations
subject to burden of proof requirements as described in the EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS
section.
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The following limit for Fe(TR) may be substituted for that contained in the previous table. TSS and Settleable Solids
monitoring/ effluent limitations are not required. All other parameters remain unchanged.

Alternate Limits Outfall 021 (greater than the 10-year, 24-hour precipitation event)

Effluent Limitations Maximum Monitoring Requirements
ICIS Concentrations 57ed
Code Effluent Parameter 30-Da =Dt : :
A_xveragg A_xv erage Daily Maximum | Frequency Sample Type
00980 Fe, TR (pg/l), until
7/31/22 Report Report Monthly Grab
00980 g%;I'ZRZ(ug/l), beginning 1000 Report Monthly b

Effluent Limitation.s Monitoring Requirements

ICIS Maximum Concentrations
Code Effluent Parameter 30-Day Daily

Average Maximum Frequency Sample Type
50050 Effluent Flow (MGD) 0.63 Report Monthly Instantaneous
00400 pH (su) 6.5-9.0 2 Days/Month Grab
00530 TSS, effluent (mg/l) 35 70 2 Days/Month Grab
00978 As, TR (ng/\) Report Quarterly Grab
01313 Cd, PD (pg/l) Report Report Quarterly Grab
04262 Cr+3, TR (ug/l) Report Report Quarterly Grab
01314 Cr+3, PD (pg/l) Report Quarterly Grab
01306 Cu, PD (ug/l) Report Report Quarterly Grab
00980 ;%If"zé“g/ ), until 3000 6000 2 Days/Month Grab
00980 | TX (we/l), beginning | 4009 6000 2 Days/Month Grab
01319 Mn, PD (pg/l) Report Report Quarterly Grab
50286 Hg, Tot (ug/l) Report Quarterly Grab
01323 Se, PD (pg/l) Report Report Quarterly Grab
01303 Zn, PD (pg/l) Report Report Quarterly Grab
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ALTERNATE LIMITATIONS
Any discharge or increase in the volume of a discharge is caused by precipitation within any 24-hour period less than or
equal to the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) may comply with alternate
limitations subject to burden of proof requirements as described in the EFFLUENT LIMITATIONS AND MONITORING
REQUIREMENTS section.

The following limits for Fe(TR) and Settleable Solids may be substituted for the Fe(TR) and TSS limitations contained in
the previous table. All other parameters remain unchanged.

Alternate Limits Outfall 022 (less than or equal to the 10-year, 24-hour precipitation event)

Effluent Limitations Maximum Monitoring Reauirements
ICIS Effl p Concentrations S REq
Code uent Parameter 30-Day 7-Day : ;
Average Average Daily Maximum Frequency Sample Type

00980 Fe, TR (pg/l), until

7/31/22 Report Report Monthly Grab
00980 Fe, TR (pg/l), beginning

8/1/22 1000 Report Monthly Grab
00545 | Settleable Solids (ml/l) Report 0.5 Monthly Grab

ALTERNATE LIMITATIONS
Any discharge or increase in volume of a discharge caused by precipitation within any 24-hour period greater than the
10-year, 24-hour event (or series of storms or snowmelt of equivalent volume) may comply with alternate limitations
subject to burden of proof requirements as described in the EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS
section.

The following limit for Fe(TR) may be substituted for that contained in the previous table. TSS and Settleable Solids
monitoring/ effluent limitations are not required. All other parameters remain unchanged.

Alternate Limits Outfall 022 (greater than the 10-year, 24-hour precipitation event)

Effluent Limitations Maximum

Monitoring Requirements

ICIS Concentrations
Code Effluent Parameter 30-Da o

A_Mveragg A_Xv erage Daily Maximum | Frequency Sample Type
00980 ;%;I-Fzéug/l)’ until Report Report Monthly —
00980 g?a;l'sz(ug/l), beginning 1000 Report Monthly b
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Outfall 023

Effluent Limitation.s Monitoring Requirements

ICIS Maximum Concentrations
@ Effluent Parameter 30-Day Daily

Average Maximum Frequency Sample Type
50050 Effluent Flow (MGD) 1.14 Report Monthly Instantaneous
00400 pH (su) 6.5-9.0 2 Days/Month Grab
00530 TSS, effluent (mg/l) 35 70 2 Days/Month Grab
00978 As, TR (pg/\) Report Quarterly Grab
01313 Cd, PD (pg/l) Report Report Quarterly Grab
04262 Cr+3, TR (ug/l) Report Report Quarterly Grab
01314 Cr+3, PD (pg/l) Report Quarterly Grab
01306 Cu, PD (pg/l) Report Report Quarterly Grab
00980 ;%Ifzé“g/ ), until 3000 6000 2 Days/Month Grab
00980 g‘f; /TZRZ(“g/ ), beginning | 444 6000 2 Days/Month Grab
01319 Mn, PD (ug/l) Report Report Quarterly Grab
50286 Hg, Tot (ug/l) Report Quarterly Grab
01323 Se, PD (pg/l) Report Report Quarterly Grab
01303 Zn, PD (pg/l) Report Report Quarterly Grab

ALTERNATE LIMITATIONS
Any discharge or increase in the volume of a discharge is caused by precipitation within any 24-hour period less than or
equal to the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) may comply with alternate
limitations subject to burden of proof requirements as described in the EFFLUENT LIMITATIONS AND MONITORING
REQUIREMENTS section.

The following limits for Fe(TR) and Settleable Solids may be substituted for the Fe(TR) and TSS limitations contained in
the previous table. All other parameters remain unchanged.

Alternate Limits Outfall 023 (less than or equal to the 10-year, 24-hour precipitation event)

Effluent Limitations Maximum Monitoring Requirements
ICIS £ P Concentrations 8 Req
Code Effluent Parameter 30-Da = Da : :
A_xveragg A_Xveragg Daily Maximum | Frequency Sample Type

00980 Fe, TR (pg/l), until

7731/22 Report Report Monthly Grab
00980 Fe, TR (ug/1), beginning 1000 Report Monthly Grab

8/1/22
00545 | Settleable Solids (ml/l) Report 0.5 Monthly Grab

ALTERNATE LIMITATIONS
Any discharge or increase in volume of a discharge caused by precipitation within any 24-hour period greater than the
10-year, 24-hour event (or series of storms or snowmelt of equivalent volume) may comply with alternate limitations
subject to burden of proof requirements as described in the EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS
section.

The following limit for Fe(TR) may be substituted for that contained in the previous table. TSS and Settleable Solids
monitoring/ effluent limitations are not required. All other parameters remain unchanged.
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Effluent Limitations Maximum Monitoring Requirements
ICIS Concentrations 5red
Code Effluent Parameter 30-Da ~-Da : '
A_yv erage A_xv erage Daily Maximum Frequency Sample Type
00980 Fe, TR (pg/l), until
7/31/22 Report Report Monthly Grab
00980 gclea;l'sz(pg/l), beginning 1000 Report Monthly Grab

Outfall 024

Effluent Limitation.s Monitoring Requirements

ICIS Maximum Concentrations
@ Effluent Parameter 30-Day Daily

Average Maximum Frequency Sample Type
50050 Effluent Flow (MGD) 0.12 Report Monthly Instantaneous
00400 pH (su) 6.5-9.0 2 Days/Month Grab
00530 TSS, effluent (mg/l) 35 70 2 Days/Month Grab
00978 As, TR (ug/l) Report Quarterly Grab
01313 Cd, PD (pg/l) Report Report Quarterly Grab
04262 Cr+3, TR (pg/l) Report Report Quarterly Grab
01314 Cr+3, PD (pg/l) Report Quarterly Grab
01306 Cu, PD (pg/l) Report Report Quarterly Grab
00980 ;%Ifzé“g/ ), until 3000 6000 2 Days/Month Grab
00980 | £ /TZRZ(“g/ ), beginning 1444 6000 2 Days/Month Grab
01319 Mn, PD (pg/l) Report Report Quarterly Grab
50286 Hg, Tot (ug/l) Report Quarterly Grab
01323 Se, PD (ug/l) Report Report Quarterly Grab
01303 Zn, PD (pg/l) Report Report Quarterly Grab

ALTERNATE LIMITATIONS

Any discharge or increase in the volume of a discharge is caused by precipitation within any 24-hour period less than or
equal to the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) may comply with alternate
limitations subject to burden of proof requirements as described in the EFFLUENT LIMITATIONS AND MONITORING
REQUIREMENTS section.

The following limits for Fe(TR) and Settleable Solids may be substituted for the Fe(TR) and TSS limitations contained in
the previous table. All other parameters remain unchanged.

Alternate Limits Outfall 024 (less than or equal to the 10-year, 24-hour precipitation event)

Effluent Limitations Maximum Monitoring Requirements
ICIS Concentrations 8 Req
Code Effluent Parameter 30-Da ~-Da : :
A_yveragg A_yveragg Daily Maximum Frequency Sample Type
00980 Fe, TR (pg/l), until
7/31/22 Report Report Monthly Grab
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00980

Fe, TR (pg/l), beginning
8/1/22

1000

Report

Monthly

Grab

00545

Settleable Solids (ml/1l)

Report

0.5 Monthly

Grab

ALTERNATE LIMITATIONS

Any discharge or increase in volume of a discharge caused by precipitation within any 24-hour period greater than the
10-year, 24-hour event (or series of storms or snowmelt of equivalent volume) may comply with alternate limitations
subject to burden of proof requirements as described in the EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

section.

The following limit for Fe(TR) may be substituted for that contained in the previous table. TSS and Settleable Solids

monitoring/ effluent limitations are not required. All other parameters remain unchanged.

Alternate Limits Outfall 024 (greater than the 10-year, 24-hour precipitation event)

Effluent Limitations Maximum Monitoring Requirements
ICIS Concentrations 8 Req
Code Effluent Parameter 30-Da ~-Da : :
A_Mveragg A_Xveragg Daily Maximum Frequency Sample Type
00980 Fe, TR (pg/l), until
7/31/22 Report Report Monthly Grab
00980 g%)-sz(”g/l)’ beginning 1000 Report Monthly Grab

Outfall 025

M Effluent Limitation.s Monitoring Requirements
ICIS aximum Concentrations
@ Effluent Parameter 30-Day Daily

Average Maximum Frequency Sample Type
50050 Effluent Flow (MGD) 2.16 Report Monthly Instantaneous
00400 pH (su) 6.5-9.0 2 Days/Month Grab
00530 TSS, effluent (mg/l) 35 70 2 Days/Month Grab
00978 As, TR (ug/l) Report Quarterly Grab
01313 Cd, PD (pg/l) Report Report Quarterly Grab
04262 Cr+3, TR (ug/l) Report Report Quarterly Grab
01314 Cr+3, PD (pg/l) Report Quarterly Grab
01306 Cu, PD (pg/l) Report Report Quarterly Grab
00980 s%mg“g/ ), until 3000 6000 2 Days/Month Grab
00980 273 /TZR1 (g/l), beginning | 4, 6000 2 Days/Month Grab
01319 Mn, PD (ug/l) Report Report Quarterly Grab
50286 Hg, Tot (pg/l) Report Quarterly Grab
01323 Se, PD (pg/l) Report Report Quarterly Grab
01303 Zn, PD (pg/l) Report Report Quarterly Grab
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ALTERNATE LIMITATIONS
Any discharge or increase in the volume of a discharge is caused by precipitation within any 24-hour period less than or
equal to the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) may comply with alternate
limitations subject to burden of proof requirements as described in the EFFLUENT LIMITATIONS AND MONITORING
REQUIREMENTS section.

The following limits for Fe(TR) and Settleable Solids may be substituted for the Fe(TR) and TSS limitations contained in
the previous table. All other parameters remain unchanged.

Alternate Limits Outfall 025 (less than or equal to the 10-year, 24-hour precipitation event)

Effluent Limitations Maximum

Monitoring Requirements

ICIS Effl P Concentrations
Code uent Parameter 30-Da 7-Da : :
A_yv erage A_xv erage Daily Maximum Frequency Sample Type

00980 | Fe, TR (pg/l), until

7/31/22 Report Report Monthly Grab
00980 Fe, TR (pg/l), beginning

8/1/22 1000 Report Monthly Grab
00545 | Settleable Solids (ml/l) Report 0.5 Monthly Grab

ALTERNATE LIMITATIONS
Any discharge or increase in volume of a discharge caused by precipitation within any 24-hour period greater than the
10-year, 24-hour event (or series of storms or snowmelt of equivalent volume) may comply with alternate limitations
subject to burden of proof requirements as described in the EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS
section.

The following limit for Fe(TR) may be substituted for that contained in the previous table. TSS and Settleable Solids
monitoring/ effluent limitations are not required. All other parameters remain unchanged.

Alternate Limits Outfall 025 (greater than the 10-year, 24-hour precipitation event)

Effluent Limitations Maximum Monitoring Requirements
ICIS Concentrations 5 Req
Code Effluent Parameter 30-Da ~-Da : :
A_xveragg A_zveragg Daily Maximum Frequency Sample Type
00980 Fe, TR (pg/l), until
7/31/22 Report Report Monthly Grab
00980 g% X e/ 1), beginning 1000 Report Monthly Grab

2. Narrative Water Quality Based Effluent Limitation (Outfalls 001, 002, 004, 005, 007, 008, 009, 011, 012,
013, 014, 015, 016, 017, 018, 019, 020, 021, 022, 023, 024, 025, 026)

Discharges authorized under this permit must be controlled as necessary to meet applicable water quality
standards.

The division expects that compliance with the other terms and conditions in this permit will control discharges as
necessary to meet applicable water quality standards. If at any time the permittee becomes aware, or the division
determines, that the authorized discharge causes or contributes to an exceedance of applicable water quality
standards, the permittee must take corrective action as required, document the corrective actions as required,
and report the corrective actions to the Division as required (see CORRECTIVE ACTIONS).

If the division becomes aware of information indicating that compliance with the other terms and conditions of this
permit will not control the discharge as necessary to meet applicable water quality standards, the division may
include additional site-specific water quality-based effluent limitation(s) to the discharge.



PART |
Page 23 of 61
Permit No.: C0O0045161

3. Federal Effluent Limitation Guideline - Sediment Control Plan (Outfalls 001, 002, 004, 005, 007, 008, 009,
011, 012, 015, 016, 017, 018, 019, 020, 026)

Clglise Description Due date | Frequency
The permittee shall submit proof to the division that the Sediment Control

00308 Plan (SCP) required under Subpart H (40 CFR Part 434.82) has been December Annual
approved by the Colorado Division of Reclamation, Mining, and Safety, and 1, 2018
is implemented at the facility.

4. Practice-based Effluent Limitations (Outfalls 001, 002, 004, 005, 007, 008, 009, 011, 012, 013, 014, 015,
016, 017, 018, 019, 020, 021, 022, 023, 024, 025, 026)

Practice-based limitations required by this permit include the following:

a. Minimize Exposure

The permittee must minimize (as defined in Appendix B) the exposure of pollutant sources associated with
manufacturing, processing, and material storage areas (including loading and unloading, storage, disposal,
cleaning, maintenance, and fueling operations) to rain, snow, snowmelt, and runoff. Minimizing exposure may
include locating these industrial materials and activities inside or protecting them with storm resistant
coverings.

b. Good Housekeeping

The permittee must keep clean all areas exposed to stormwater runoff, as necessary to minimize potential
sources of pollutants, using such measures as sweeping at regular intervals, keeping materials orderly and
labeled, and storing materials in appropriate containers.

c. Maintenance of Control Measures

The permittee must maintain all control measures (structural and non-structural) used to achieve the effluent
limits required by this permit in effective operating condition. The permittee must conduct maintenance of
control measures in accordance with this permit (see CONTROL MEASURES).

d. Spill Prevention and Response Procedures

The permittee must minimize the potential for leaks, spills and other releases that may be exposed to
stormwater and develop plans for effective response to such potential spills. The permittee must at minimum
implement:

i Procedures for regularly inspecting, testing, maintaining, and repairing all industrial equipment and
systems to avoid situations that may result in leaks, spills, and other releases of pollutants in
stormwater discharged to receiving waters.

ii. Procedures for plainly labeling containers that could be susceptible to spillage or leakage to
encourage proper handling and facilitate rapid response if spills or leaks occur;

iii. Preventative measures such as barriers between material storage and traffic areas, secondary
containment provisions, or procedures for material storage and handling;

iv. Procedures for expeditiously stopping, containing, and cleaning up leaks, spills, and other releases.
Employees who may cause, detect, or respond to a spill or leak must be trained in these procedures
and have necessary spill response equipment available; and

V. Procedures for notification of appropriate facility personnel, emergency response agencies, and
regulatory agencies. Contact information must be in locations that are readily accessible and
available.

e. Erosion and Sediment Controls

The permittee must stabilize exposed areas and contain runoff using structural and/or non-structural control
measures to minimize onsite erosion and sedimentation, and the resulting discharge of pollutants. Among other
actions taken to meet this effluent limit, flow velocity dissipation devices must be placed at discharge
locations and within outfall channels where necessary to minimize erosion and/or settle out pollutants.

f. Management of Runoff
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The permittee must divert, infiltrate, reuse, contain, or treat stormwater runoff, in a manner that minimizes
pollutants in stormwater discharges from the site.

g. Salt Storage Piles or Piles Containing Salt

The permittee must enclose or cover storage piles of salt, or piles containing salt, used for deicing or other
commercial or industrial purposes, including maintenance of paved surfaces, and implement appropriate
measures to minimize exposure resulting from adding to or removing materials from the pile.

h. Employee Training

The permittee must develop and implement a training program for employees. Training must be conducted at
least annually, and must address the following, as applicable to the trainee’s activities: the site-specific
control measures used to achieve the permit effluent limits, components and goals of the SWMP, monitoring
and inspection procedures, and other applicable requirements of the permit. At a minimum, the following
individuals must be trained:

i Employee(s

(s) overseeing implementation of, revising, and amending the SWMP.
ii. Employee(s

(

(

performing installation, inspection, maintenance, and repair of control measures.
who work in areas of industrial activity subject to this permit.
who conduct stormwater discharge monitoring required by this permit.

iii. Employee(s
iv. Employee(s

~— — — —

i. Waste, Garbage and Floatable Debris
The permittee must minimize the discharge of waste, garbage, and floatable debris from the site by keeping
exposed areas free of such materials or by intercepting them before they are discharged.

j. Dust Generation and Vehicle Tracking of Industrial Materials.
The permittee must minimize generation of dust and off-site tracking of raw, final, or waste materials.

D. SPECIFIC MONITORING REQUIREMENTS

1. Acute WET Testing (Outfalls 003, 006)

a. General Acute WET Testing and Reporting Requirements

The permittee shall conduct an acute 48-hour WET test using Ceriodaphnia dubia, and an acute 96-hour WET
test using Pimephales promelas. Acute tests shall be conducted as a static replacement test using a single
effluent grab sample. The permittee shall conduct each acute WET test in accordance with the 40 CFR Part
136 methods described in Methods for Measuring the Acute Toxicity of Effluents and Receiving Water to
Freshwater and Marine Organisms, Fifth Edition, October 2002 (EPA-821-R-02-012) or its most current edition.

The following minimum dilution series should be used: 0% effluent (control), 20%, 40%, 60%, 80%, and 100%
effluent. If the permittee uses more dilutions than prescribed, and accelerated testing is to be performed, the
same dilution series shall be used in the accelerated testing as was used in the failed test.

Tests shall be done at the frequency listed in Part I.C. Test results shall be reported along with the Discharge
Monitoring Report (DMR) submitted for the end of the reporting period when the sample was taken. (i.e., WET
testing results for the calendar quarter ending March 31 shall be reported with the DMR due April 28, etc.) The
permittee shall submit all laboratory statistical summary sheets, summaries of the determination of a valid,
invalid or inconclusive test, and copies of the chain of custody forms, along with the DMR for the reporting
period.

If a test is considered invalid, the permittee is required to perform additional testing during the monitoring
period to obtain a valid test result. Failure to obtain a valid test result during the monitoring period shall
result in a violation of the permit for failure to monitor.

b. Violations of the Permit Limit and Division Notification

An acute WET test is failed whenever the LC50, which represents an estimate of the effluent concentration
which is lethal to 50% of the test organisms in the time period prescribed by the test, is found to be less than
or equal to 100% effluent. The permittee must provide written notification of the failure of a WET test to the
Division, along with a statement as to whether accelerated testing or a Toxicity Identification Evaluation (TIE)
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is being performed, unless otherwise exempted, in writing, by the Division. Notification must be received by
the Division within 14 calendar days of the permittee receiving notice of the WET testing results.

c. Automatic Compliance Response

The permittee is responsible for implementing the automatic compliance response provisions of this permit
when one of the following occurs:

e there is a violation of the permit limit (the LC50 endpoint is less than the applicable IWC)
e during a report-only period, when the LC50 endpoint is less than the applicable IWC
e the permittee is otherwise informed by the Division that a compliance response is necessary.

When one of the above listed events occurs, the following automatic compliance response shall apply. The
permittee shall either:

e conduct accelerated testing using the single species found to be more sensitive
e conduct a Toxicity Identification Evaluation / Toxicity Reduction Evaluation (TIE/TRE) investigation as
described below.

i. Accelerated Testing

If accelerated testing is being performed, testing will be at least once every two weeks for up to five tests,
at the appropriate IWC, but only one test should be run at a time. Accelerated testing shall continue until;
1) two consecutive tests fail or three of five tests fail, in which case a pattern of toxicity has been
demonstrated or 2) two consecutive tests pass or three of five tests pass, in which case no pattern of
toxicity has been found. Note that the same dilution series should be used in the accelerated testing as
was used in the initial test(s) that result in the accelerated testing requirement.

If no pattern of toxicity is found the toxicity episode is considered to be ended and routine testing is to
resume. If a pattern of toxicity is found, a TIE/TRE investigation is to be performed. If a pattern of
toxicity is not demonstrated but a significant level of erratic toxicity is found, the Division may require an
increased frequency of routine monitoring or some other modified approach. The permittee shall provide
written notification of the results within 14 calendar days of completion of the Pattern of Toxicity/No
Toxicity demonstration.

ii. Toxicity Identification Evaluation / Toxicity Reduction Evaluation (TIE/TRE)

If a TIE/TRE is being performed, the results of the investigation are to be received by the Division within
180 calendar days of the demonstration of acute WET in the routine test, as defined above, or if
accelerated testing was performed, the date the pattern of toxicity is demonstrated. A status report is to
be provided to the Division at the 60 and 120 calendar day points of the TIE/TRE investigation. The
Division may extend the time frame for investigation where reasonable justification exists. A request for
an extension must be made in writing and received prior to the 180 calendar day deadline. Such request
must include a justification and supporting data for such an extension.

Under a TIE, the permittee may use the time for investigation to conduct a preliminary TIE (PTIE) or move
directly into the TIE. A PTIE consists of a brief search for possible sources of WET, where a specific
parameter(s) is reasonably suspected to have caused such toxicity, and could be identified more simply and
cost effectively than a formal TIE. If the PTIE allows resolution of the WET incident, the TIE need not
necessarily be conducted in its entirety. If, however, WET is not identified or resolved during the PTIE, the
TIE must be conducted within the allowed 180 calendar day time frame.

The Division recommends that the EPA guidance documents regarding TIEs be followed. If another method
is to be used, this procedure should be submitted to the Division prior to initiating the TIE.

If the pollutant(s) causing toxicity is/are identified, and is/are controlled by a permit effluent
limitation(s), this permit may be modified upon request to adjust permit requirements regarding the
automatic compliance response.
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If the pollutant(s) causing toxicity is/are identified, and is/are not controlled by a permit effluent
limitation(s), the Division may develop limitations the parameter(s), and the permit may be reopened to
include these limitations.

If the pollutant causing toxicity is not able to be identified, or is unable to be specifically identified, or is
not able to be controlled by an effluent limit, the permittee will be required to perform either item 1 or
item 2 below.

1) Conduct an investigation which demonstrates actual instream aquatic life conditions upstream and
downstream of the discharge, or identify, for Division approval, and conduct an alternative
investigation which demonstrates the actual instream impact. This should include WET testing and
chemical analyses of the ambient water. Depending on the results of the study, the permittee may
also be required to identify the control program necessary to eliminate the toxicity and its cost. Data
collected may be presented to the WQCC for consideration at the next appropriate triennial review of
the stream standards;

2) Move to a TRE by identifying the necessary control program or activity and proceed with elimination of
the toxicity so as to meet the WET effluent limit.

If toxicity spontaneously disappears in the midst of a TIE, the permittee shall notify the Division within 10
calendar days of such disappearance. The Division may require the permittee to conduct accelerated
testing to demonstrate that no pattern of toxicity exists, or may amend the permit to require an increased
frequency of WET testing for some period of time. If no pattern of toxicity is demonstrated through the
accelerated testing or the increased monitoring frequency, the toxicity incident response will be closed
and normal WET testing shall resume.

The control program developed during a TRE consists of the measures determined to be the most feasible
to eliminate WET. This may happen through the identification of the toxicant(s) and then a control
program aimed specifically at that toxicant(s) or through the identification of more general toxicant
treatability processes. A control program is to be developed and submitted to the Division within 180
calendar days of beginning a TRE. Status reports on the TRE are to be provided to the Division at the 60
and 120 calendar day points of the TRE investigation.

If toxicity spontaneously disappears in the midst of a TRE, the permittee shall notify the Division within 10
calendar days of such disappearance. The Division may require the permittee to conduct accelerated
testing to demonstrate that no pattern of toxicity exists, or may amend the permit to require an increased
frequency for some period of time. If no pattern of toxicity is demonstrated through the accelerated
testing or the increased monitoring frequency, the toxicity incident response will be closed and normal
WET testing shall resume.

d. Toxicity Reopener

This permit may be reopened and modified to include additional or modified numerical permit limitations, new
or modified compliance response requirements, changes in the WET testing protocol, the addition of both
acute and chronic WET requirements, or any other conditions related to the control of toxicants.

Chronic WET Testing - Outfall 010

a.

General Chronic WET Testing and Reporting Requirements

The permittee shall conduct the chronic WET test using Ceriodaphnia dubia and Pimephales promelas, as a
static renewal 7-day test using three separate composite samples. The permittee shall conduct each
chronic WET test in accordance with the 40 CFR Part 136 methods described in Short-term Methods for
Estimating the Chronic Toxicity of Effluents and Receiving Water to Freshwater Organisms, Fourth Edition,
October 2002 (EPA-821-R-02-013) or the most current edition.

The following minimum dilution series should be used: 0% effluent (control), 20%, 40%, 60%, 80%, and 100%
effluent. If the permittee uses more dilutions than prescribed, and accelerated testing is to be
performed, the same dilution series shall be used in the accelerated testing (if applicable) as was initially
used in the failed test.
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Tests shall be done at the frequency listed in Part I.A.2. Test results shall be reported along with the
Discharge Monitoring Report (DMR) submitted for the end of the reporting period when the sample was
taken. (i.e., WET testing results for the calendar quarter ending March 31 shall be reported with the DMR
due April 28, etc.) The permittee shall submit all laboratory statistical summary sheets, summaries of the
determination of a valid, invalid or inconclusive test, and copies of the chain of custody forms, along with
the DMR for the reporting period.

If a test is considered invalid, the permittee is required to perform additional testing during the monitoring
period to obtain a valid test result. Failure to obtain a valid test result during the monitoring period shall
result in a violation of the permit for failure to monitor.

Violations of the Permit Limit, Failure of One Test Statistical Endpoint and Division Notification

A chronic WET test is considered a violation of a permit limitation when both the NOEC and the IC25, for
the same sub-lethal endpoint are at any effluent concentration less than the IWC. This determination is
made independently for each test species. The IWC for this permit has been determined to be 100%
effluent.

A chronic WET test is considered to have failed one of the two statistical endpoints when either the NOEC
or the IC;5 are at any effluent concentration less than the IWC. Simultaneous failure of both the NOEC and
IC25 for both sub-lethal endpoints, when tests are performed on identical split samples, constitutes only a
single violation of the Daily Maximum Effluent Limitation for Chronic WET specified in Part |, 8A-2 of this
permit. The IWC for this permit has been determined to be 100% effluent.

In the event of a permit violation, or during a report only period when both the NOEC and the IC25 are at
any effluent concentration less than the IWC, or when two consecutive reporting periods have resulted in
failure of one of the two statistical endpoints (regardless of which statistical endpoints are failed), the
permittee must provide written notification to the Division. Notification must be received by the Division
within 14 calendar days of the permittee receiving notice of the WET testing results. Such notification
should explain whether it was a violation or two consecutive failures of a single endpoint, and, beginning
September 1, 2023, the notification must indicate whether accelerated testing or a Toxicity Identification
Evaluation or Toxicity Reduction Evaluation (TIE or TRE) is being performed, unless otherwise exempted, in
writing, by the Division.

Automatic Compliance Response (Beginning 10/1/2023)

The permittee is responsible for implementing the automatic compliance response provisions of this permit
when one of the following occurs:

1. there is a violation of the permit limit (both the NOEC and the IC25 endpoints are less than the
applicable IWC)

2. during a report only period when both the NOEC and the IC25 are at any effluent concentration less
than the IWC

3. two consecutive monitoring periods have resulted in failure of one of the two statistical endpoints
(either the IC25 or the NOEC), including during a report-only period. This determination is made
independently for each test species.

4. the permittee is otherwise informed by the Division that a compliance response is necessary

When one of the above listed events occurs, the following automatic compliance response shall apply. The
permittee shall either:

1. conduct accelerated testing using the single species found to be more sensitive
2. conduct a Toxicity Identification Evaluation (TIE) or a Toxicity Reduction Evaluation (TRE)
investigation as described below.

i. Accelerated Testing

If accelerated testing is being performed, testing will be at least once every two weeks for up to five
tests, running only one test at a time, using only the 1C25 statistical endpoint to determine if the test
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passed or failed at the appropriate IWC. Accelerated testing shall continue until; 1) two consecutive
tests fail or three of five tests fail, in which case a pattern of toxicity has been demonstrated or 2) two
consecutive tests pass or three of five tests pass, in which case no pattern of toxicity has been found.
Note that the same dilution series should be used in the accelerated testing as was used in the initial
test(s) that result in the accelerated testing requirement.

If accelerated testing is required due to failure of one statistical endpoint in two consecutive monitoring
periods, and in both of those failures it was the NOEC endpoint that was failed, then the NOEC shall be
the only statistical endpoint used to determined whether the accelerated testing passed or failed at the
appropriate IWC. Note that the same dilution series should be used in the accelerated testing as was
used in the initial test(s) that result in the accelerated testing requirement.

If no pattern of toxicity is found the toxicity episode is considered to be ended and routine testing is to
resume. If a pattern of toxicity is found, a TIE/TRE investigation is to be performed. If a pattern of
toxicity is not demonstrated but a significant level of erratic toxicity is found, the Division may require
an increased frequency of routine monitoring or some other modified approach. The permittee shall
provide written notification of the results within 14 calendar days of completion of the Pattern of
Toxicity/No Toxicity demonstration.

Toxicity Identification Evaluation (TIE) or Toxicity Reduction Evaluation (TRE)

If a TIE or a TRE is being performed, the results of the investigation are to be received by the Division
within 180 calendar days of the demonstration chronic WET in the routine test, as defined above, or if
accelerated testing was performed, the date the pattern of toxicity is demonstrated. A status report is
to be provided to the Division at the 60 and 120 calendar day points of the TIE or TRE investigation. The
Division may extend the time frame for investigation where reasonable justification exists. A request for
an extension must be made in writing and received prior to the 180 calendar day deadline. Such request
must include a justification and supporting data for such an extension.

Under a TIE, the permittee may use the time for investigation to conduct a preliminary TIE (PTIE) or
move directly into the TIE. A PTIE consists of a brief search for possible sources of WET, where a specific
parameter(s) is reasonably suspected to have caused such toxicity, and could be identified more simply
and cost effectively than a formal TIE. If the PTIE allows resolution of the WET incident, the TIE need
not necessarily be conducted in its entirety. If, however, WET is not identified or resolved during the
PTIE, the TIE must be conducted within the allowed 180 calendar day time frame.

The Division recommends that the EPA guidance documents regarding TIEs be followed. If another
method is to be used, this procedure should be submitted to the Division prior to initiating the TIE.

If the pollutant(s) causing toxicity is/are identified, and is/are controlled by a permit effluent
limitation(s), this permit may be modified upon request to adjust permit requirements regarding the
automatic compliance response.

If the pollutant(s) causing toxicity is/are identified, and is/are not controlled by a permit effluent
limitation(s), the Division may develop limitations the parameter(s), and the permit may be reopened to
include these limitations.

If the pollutant causing toxicity is not able to be identified, or is unable to be specifically identified, or is
not able to be controlled by an effluent limit, the permittee will be required to perform either item 1 or
item 2 below.

) Conduct an investigation which demonstrates actual instream aquatic life conditions
upstream and downstream of the discharge, or identify, for Division approval, and conduct an
alternative investigation which demonstrates the actual instream impact. This should include
WET testing and chemical analyses of the ambient water. Depending on the results of the
study, the permittee may also be required to identify the control program necessary to
eliminate the toxicity and its cost. Data collected may be presented to the WQCC for
consideration at the next appropriate triennial review of the stream standards;
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2) Move to a TRE by identifying the necessary control program or activity and proceed with
elimination of the toxicity so as to meet the WET effluent limit.

If toxicity spontaneously disappears in the midst of a TIE, the permittee shall notify the Division within 10
calendar days of such disappearance. The Division may require the permittee to conduct accelerated
testing to demonstrate that no pattern of toxicity exists, or may amend the permit to require an
increased frequency of WET testing for some period of time. If no pattern of toxicity is demonstrated
through the accelerated testing or the increased monitoring frequency, the toxicity incident response
will be closed and normal WET testing shall resume.

The control program developed during a TRE consists of the measures determined to be the most feasible
to eliminate WET. This may happen through the identification of the toxicant(s) and then a control
program aimed specifically at that toxicant(s) or through the identification of more general toxicant
treatability processes. A control program is to be developed and submitted to the Division within 180
calendar days of beginning a TRE. Status reports on the TRE are to be provided to the Division at the 60
and 120 calendar day points of the TRE investigation.

If toxicity spontaneously disappears in the midst of a TRE, the permittee shall notify the Division within
10 calendar days of such disappearance. The Division may require the permittee to conduct accelerated
testing to demonstrate that no pattern of toxicity exists, or may amend the permit to require an
increased frequency for some period of time. If no pattern of toxicity is demonstrated through the
accelerated testing or the increased monitoring frequency, the toxicity incident response will be closed
and normal WET testing shall resume.

d. Toxicity Reopener
This permit may be reopened and modified to include additional or modified numerical permit limitations,

new or modified compliance response requirements, changes in the WET testing protocol, the addition of
both acute and chronic WET requirements, or any other conditions related to the control of toxicants.
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1. Activities to Meet Final Limits (outfalls 006 (AEL only), 010 (AEL only), 021, 022, 023, 024, 025,) - In order to
meet the total recoverable iron limit, the following schedule is included in the permit.

Code |Event Description Due Date

CS010 Status/Progress Report Submit a progress report summarizing the progress to July 31, 2019
meet the final effluent limitations.

CS010 Status/Progress Report Submit a progress report summarizing the progress to July 31, 2020
meet the final effluent limitations.

CS010 Status/Progress Report Submit a progress report summarizing the progress to July 31, 2021
meet the final effluent limitations.

CS017 | Achieve Final compliance with | Achieve final compliance with limitations. July 31, 2022

discharge limits

2. Activities to Meet Final chronic WET (Ceriodaphnia dubia and Pimephales promelas) Limits (outfalls 010) - In order
to meet the chronic WET limitation, the following schedule is included in the permit.

Code

Event

Description

Due Date

CSo10

Status/Progress
Report

-Provide summaries of design details, costs, power, and
space requirements for the treatment options selected
(reverse osmosis/nanofiltration, sulfate bioreactor,
evaporator).

-Provide updates on any other activities related to the
installation of treatment undergone to ensure the final
limitations will be met by 10/1/2023.

12/31/20

CS010

Status/Progress
Report

-Provide update on bench-scale and pilot testing of
treatment options.

-Provide updates on any other activities related to the
installation of treatment undergone to ensure the final
limitations will be met by 10/1/2023.

5/31/21

CS010

Status/Progress
Report

-Provide conclusions on bench-scale and pilot testing of
treatment options.

-Document selected treatment option.

-Provide update in obtaining funding for selected treatment
option.

-Submit documentation that final designs of the treatment
have been completed.

-Provide updates on any other activities undergone related
to the installation of treatment to ensure the final
limitations will be met by 10/1/2023.

12/31/21

CS010

Status/Progress
Report

-Submit documentation that construction of the treatment
facility has begun.

-Provide updates on any other activities undergone related
to the installation of treatment to ensure the final
limitations will be met by 10/1/2023.

7/31/22

CS010

Status/Progress
Report

-Provide an update on the construction activities.
-Provide updates on any other activities undergone to
ensure the final limitations will be met by 10/1/2023.

12/31/22

CS016

Complete
Required Work
or On-Site
Construction

Complete construction of facilities or other appropriate
actions, which will allow the permittee to meet the final
limitations.

9/30/23
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Regulation 61.8(3)(n)(i) states that a report should be submitted to the Division no later than 14 calendar days
following each date identified in the schedule of compliance. The 14 days have already been incorporated into
the above dates and therefore all reports are due on or before the date listed in the table.

F. CONTROL MEASURES (Outfalls 001, 002, 004, 005, 007-009, 011-026)

All control measures used by the permittee to meet the effluent limitations contained in this permit must be
selected, designed, installed, implemented, and maintained in accordance with good engineering hydrologic and
pollution control, and the manufacturer’s specifications, when applicable.

1. Installation and implementation specifications

Installation and implementation specifications for each control measure type used by the permittee to meet
the effluent limitations contained in this permit must be retained with the SWMP (see STORMWATER
MANAGEMENT PLAN section).

2. Maintenance of Control Measures and Associated Documentation

The permittee must maintain all control measures used to achieve the effluent limits required by this
permit in effective operating condition. For this permit, maintenance includes preventative and
routine maintenance, modification, repair, replacement, or installation of new control measures.
Observations resulting in maintenance activities can be made during a site inspection, or during general
observations of site conditions.

Corrective actions associated with maintaining control measures must be conducted with due diligence,
as soon as possible after the need is discovered, to achieve the effluent limits required by this permit.
The permittee must implement interim control measures to achieve the effluent limits required by this
permit while performing maintenance of the primary control measure.

The permittee shall document corrective actions associated with maintaining control measures, in
accordance with the CORRECTIVE ACTIONS section of this permit, and shall revise the facility SWMP to
reflect replacement or installation of new control measures in accordance with the STORMWATER
MANAGEMENT PLAN section requirements.

G. INSPECTIONS (Outfalls 001, 002, 004, 005, 007-009, 011-026)

1. Inspection Frequency and Personnel

The permittee shall conduct and document field inspections of all drainage areas contributing runoff to the
outfalls referred to in this Part, as follows:

a.

b.

d.

Conduct at least two comprehensive stormwater inspections per year (in spring and fall).

conduct a minimum of one (1) of the two (2) inspections during a runoff event, which for a rain event
means during or within 24 hours after the end of a measureable storm event; and for a snowmelt
event, means at a time when a measurable discharge occurs from the facility.

For the remaining two quarters of the year (summer and winter), conduct corrective actions across the
facility for deficiencies represented by each DRMS inspection finding in one of the monthly (or as
appropriate, quarterly) SMCRA inspections.

The permittee shall ensure that inspections are conducted by qualified personnel.

2. Inspection Scope

Each inspection shall include:

a.

Observations made at stormwater sampling locations and areas where stormwater associated with
industrial activity is discharged off-site; or discharged to waters of the state, or to a storm sewer
system that drains to waters of the state.



PART |
Page 32 of 61
Permit No.: C0O0045161

b. Observations for the presence of floating materials, visible oil sheen, discoloration, turbidity, odor,
etc. in the stormwater discharge(s).

c. Observations of the condition of and around stormwater outfalls, including flow dissipation measures to
prevent scouring.

d. Observations for the presence of illicit discharges or other non-permitted discharges such as domestic
wastewater, noncontact cooling water, or process wastewater (including leachate).

e. A verification that the descriptions of potential pollutant sources required under this permit are
accurate.

f. A verification that the site map in the SWMP reflects current conditions.

g. An assessment of all control measures used to comply with the effluent limits contained in this permit,
noting all of the following:

i. Effectiveness of control measures inspected.

ii. Locations of control measures that need maintenance or repair.

iii. Reason maintenance or repair is needed and a schedule for maintenance or repair.

iv. Locations where additional or different control measures are needed and the rationale for the
additional or different control measures.

3. Inspection Documentation

The permittee shall document the findings for each inspection in an inspection report or checklist, and keep
the record onsite with the facility SWMP. The permittee shall ensure each inspection report documents the
observations, verifications and assessments required in this section, and additionally includes:

a. The inspection date and time;

b. Locations inspected;

c. Weather information and a description of any discharges occurring at the time of the inspection;

d. A statement that, in the judgment of 1) the person conducting the site inspection, and 2) the person

described in the REPORTING AND RECORDKEEPING section, the site is either in compliance or out of

compliance with the terms and conditions of this permit, with respect to this section;

e. A summary report and a schedule of implementation of the corrective actions that the permittee has
taken or plans to take if the site inspection indicates that the site is out of compliance;

f. Name, title, and signature of the person conducting site inspection; and the following statement: “I
certify that this report is true, accurate, and complete, to the best of my knowledge and belief.”;

g. Certification and signature of the person described in REPORTING AND RECORDKEEPING, or a duly
authorized representative of the facility thereof.

4. Non-Compliance discovered during inspection

Any corrective action required as a result of a facility inspection must be performed consistent with the
CORRECTIVE ACTIONS section of this permit, and retained with the SWMP.

H. CORRECTIVE ACTIONS (Outfalls 001, 002, 004, 005, 007-009, 011-026)

1. Conditions that must be Eliminated

If any of the following conditions occur within the drainage areas associated with the referenced outfalls at the
permitted facility (as identified by the permittee; the Division; or an EPA official, or local, or State entity), the
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permittee must review and revise the selection, design, installation, and implementation of facility control
measures to ensure that the condition is eliminated and will not be repeated in the future:

a. an unauthorized release or discharge (e.g., spill, leak, or discharge of non-stormwater not authorized by a
CDPS permit) occurs;

b. facility control measures are not stringent enough for the discharge to meet applicable water quality
standards;

c. modifications to the facility control measures are necessary to meet the practice-based effluent limits in
this permit; or

d. the permittee finds in a facility inspection, that facility control measures are not properly selected,
designed, installed, operated or maintained.

2. Condition that Requires Review and Modification

If the following condition occurs, the permittee must review the selection, design, installation, and
implementation of facility control measures to determine the appropriate modifications necessary to attain
the effluent limits in this permit:

a. construction or a change in design, operation, or maintenance at the facility significantly changes the
nature of pollutants discharged in stormwater from the facility, or significantly increases the quantity of
pollutants discharged.

3. Corrective Action Reports and Deadlines

The permittee must document discovery of any condition listed in the INSPECTIONS section above, within 24 hours
and 5 days as described below, submit the documentation in an annual report as required in the REPORTING AND
RECORDKEEPING section, and retain a copy onsite with the facility SWMP as required in the STORMWATER
MANAGEMENT PLAN section.

a. 24 hour documentation requirement:
Within 24 hours of discovery of any condition listed in the INSPECTIONS section, the permittee must
document the following information:

i. ldentification of the condition triggering the need for corrective action review;
ii. Description of the problem identified; and
iii. Date the problem was identified.

b. Five (5) day documentation requirement:
Within five (5) days of discovery of any condition listed in this section, the permittee must document the
following information:

i. Summary of corrective action taken or to be taken (or, for triggering events that require Review and
Modification and the permittee determines that corrective action is not necessary, the basis for this
determination);

ii. Notice of whether SWMP modifications are required as a result of this discovery or corrective action;

iii. Date corrective action initiated; and

iv. Date corrective action completed or expected to be completed.

4. Control measure modification

Modification of any control measure as part of the corrective action required by the CORRECTIVE ACTIONS section
must be performed consistent with the CONTROL MEASURES section of this permit.

I.  STORMWATER MANAGEMENT PLAN (SWMP) (Outfalls 001, 002, 004, 005, 007-009, 011-026)

1. General SWMP Requirements
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The following administrative requirements apply to the SWMP written to address all drainage areas contributing
runoff to the outfalls referred to in this Part. The permittee shall develop a facility SWMP to comply with the

requirements of this permit within 90 days of the permit effective date.

a.

SWMP requirement: The permittee must develop, implement, and maintain a SWMP. The SWMP shall be
prepared in accordance with good engineering, hydrologic and pollution control practices (the SWMP need
not be prepared by a registered engineer). The permittee must modify the SWMP to reflect current site
conditions.

Submission: The permittee must submit the SWMP to the Division if requested.

Signatory Requirements: The permittee must sign the SWMP in accordance with the REPORTING AND
RECORDKEEPING section; this requirement applies to the original SWMP prepared for the facility, and each
time the permittee modifies a SWMP.

Permit Retention: The permittee must maintain a copy of this permit with the SWMP.

SWMP Retention: The permittee must retain a copy of the SWMP at the facility unless another location,
specified by the permittee, is approved by the Division.

Consistency with Other Plans: The permittee may incorporate, by reference, applicable portions of plans
prepared for other purposes at their facility. Plans or portions of plans incorporated by reference into a
SWMP become enforceable requirements of this permit and must be available along with the SWMP.

Required SWMP Modifications:

i. Division initiated:

a) The permittee must modify the SWMP when notified by the Division that it does not meet one or
more of the requirements of this permit. Unless otherwise provided by the Division, the permittee
shall have 30 days after notification to make the necessary changes to the SWMP and implement
them.

b) The Division may require the permittee to submit the modified SWMP to the Division.

c) If the Division determines that the permittee’s stormwater discharges do not, or may not, achieve
the effluent limits required by this permit, the Division may require the permittee, within a
specified time period, to develop and implement a supplemental control measure action plan,
which describes additional SWMP modifications to adequately address the identified water quality
concerns.

ii. Permittee initiated:

a) The permittee must modify the SWMP whenever necessary to address any of the triggering
conditions for corrective action in the CORRECTIVE ACTIONS section to ensure that they do not
reoccur.

b) The permittee must modify the SWMP whenever there is a change in design, construction,
operation, or maintenance at the facility that significantly changes the nature of pollutants
discharged in stormwater from the facility, significantly increases the quantity of pollutants
discharged, or that requires the permittee to implement new or modified control measures.

c) The SWMP modifications may include a schedule for control measure design and implementation,
provided that interim control measures needed to comply with the permit are documented in the
SWMP and implemented during the design period.

d) The permittee must make all SWMP modifications prior to changes in site conditions; or for changes
in response to site conditions, as soon as practicable, but in no case more than 72 hours after the
changes(s) in the field.

2. Specific SWMP Requirements

The SWMP shall contain the elements described in this section for all drainage areas contributing runoff to the
outfalls referred to in this Part.

a.

SWMP Administrator: The SWMP shall identify a specific individual(s) by name or by title whose
responsibilities include: SWMP development, implementation, maintenance, and modification.
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Facility Description: The facility description shall include:

i. A narrative description of the industrial activities conducted at the facility;

ii. The total size of the facility property in acres;

iii. The general layout of the facility including buildings and storage of raw materials, and the flow of
goods and materials through the facility.

Facility Map: The SWMP shall include a legible site map(s), showing the entire facility, and vicinity as
appropriate, identifying:

i. The location of the facility in relation to surface waters that receive industrial stormwater discharges
from the facility (including the name of the surface water; if the name is not known, indicate that on
the map); a separate vicinity map may be necessary to comply with this requirement;

ii. Location of significant impervious surfaces within the facility property boundaries, including paved
areas and buildings;

iii. The locations of all facility stormwater conveyances including ditches, pipes, and swales;

iv. The locations of stormwater inlets and outfalls, with the identification code for each outfall (e.g.,
Outfall 001), and an approximate outline of the areas draining to each outfall;

v. Directions of stormwater flow indicated by arrows;

vi. The areas where industrial activities are conducted, where such activities are exposed to precipitation;

vii. Locations of all pollutant sources (actual or potential) associated with specific industrial activities as
identified below;

viii. Location of all structural and applicable non-structural control measures used to meet the effluent
limits required by this permit;

ix. Locations where significant spills or leaks identified below have occurred;

X. Locations of all stormwater monitoring points applicable to the facility.

xi. Locations and sources of run-on to the facility from adjacent property that contains significant
quantities of pollutants.

Facility Inventory and Assessment of Pollutant Sources: The facility inventory and assessment shall include
the following:

i. Inventory of facility activities and equipment

The inventory shall identify all areas (except interior areas that are not exposed to precipitation)
associated with industrial activities that have been, or may potentially be, sources of pollutants, that
contribute, or have the potential to contribute, any pollutants to stormwater, including but not limited to
the following:

a) Loading and unloading of materials, including solids and liquids.

b) Outdoor storage of materials or products, including solids and liquids.

c) Outdoor manufacturing and processing.

d) On-site dust or particulate generating processes, including dust collection devices and vents.

e) On-site waste treatment, storage, or disposal, including waste ponds and solid waste management

units.

f) Vehicle and equipment fueling, maintenance, and/or cleaning (includes washing).

g) Immediate access roads and rail lines used or traveled by carriers of raw materials, manufactured
products, waste material, or by-products used or created by the facility.

h) Roofs or other surfaces exposed to air emissions from a manufacturing building or a process area,
including vents and stacks from metal processing and similar operations.

i) Roofs and associated surfaces composed of galvanized materials that may be mobilized by
stormwater (e.g., roofs, ducts, heating/air conditioning equipment, gutters and downspouts).

ii. Inventory of materials
The inventory shall list materials that contribute, or have the potential to contribute, pollutants to
stormwater, including but not limited to the following:

a) The types of materials handled at the facility that may be exposed to precipitation or runoff and
could result in stormwater pollution.
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b) The types of materials handled at the facility that may leak or spill, and be exposed to
precipitation or runoff and result in stormwater pollution.

¢) A narrative description of any potential sources of pollutants from past activities, materials and
spills that could contribute pollutants to stormwater discharges, and the corresponding outfall(s)
that would be affected by such spills and leaks. The description shall include the method and
location of any on-site storage or disposal; and documentation of all significant spills and leaks of
oil or toxic or hazardous pollutants that occurred at exposed areas, or that drained to a stormwater
conveyance, in the 3 years prior to the SWMP preparation date.

iii. Assessment of potential pollutant sources

The assessment of potential pollutant sources shall provide a short narrative or tabulation describing the
potential of a pollutant to be present in stormwater discharges for each facility activity, equipment and
material identified above. The permittee shall update this narrative when data become available to verify
the presence or absence of these pollutants.

e. Description of Control Measures

i. The permittee shall document the location and type of each non-structural and structural control
measure implemented at the facility to achieve meet the effluent limitations contained in this permit.
Documentation must include those control measures implemented for stormwater run-on that
commingles with any discharges covered under this permit.

ii. Installation and implementation specifications for each control measure used by the permittee to meet
the effluent limitations contained in this permit must be retained with the SWMP.

f. Additional Control Measure Requirements: The permittee shall document the schedules, procedures, and
evaluation results for the following subset of practice-based effluent limitations (see EFFLUENT
LIMITATIONS AND MONITORING REQUIREMENTS section).

i. Good Housekeeping - A schedule for regular pickup and disposal of waste materials, along with routine
inspections for leaks and conditions of drums, tanks and containers.

ii. Maintenance - Preventative maintenance schedules for industrial equipment and systems; control
measures; and any back-up practices in place should a runoff event occur while a control measure is
off-line.

iii. Spill Prevention and Response Procedures - Procedures for preventing, responding to, and reporting
spills and leaks. The permittee may reference other plans (e.g., a Spill Prevention Control and
Countermeasure (SPCC) plan) otherwise required by a permit for the facility, provided that a copy of
the other plan is kept onsite with the SWMP, and made available for review consistent with SWMP
Requirements.

iv. Employee Training - A schedule for all types of training required by this permit, content of the training,
and log of the dates on which specific employees received training.

v. Non-Stormwater Discharges - Documentation of the stormwater conveyance system evaluation for the
presence of non-stormwater discharges not authorized in this permit, and the elimination of all
unauthorized discharges. Documentation of the evaluation must include:

a) The date of any evaluation;

b) A description of the evaluation criteria used;

c) Alist of the outfalls or onsite drainage points that were directly observed during the evaluation;
d) The different types of non-stormwater discharge(s) and source locations; and

e) The action(s) taken, such as a list of control measures used to eliminate unauthorized discharge(s),

if any were identified.

g. Inspection Procedures and Documentation: The permittee shall document inspection procedures, and
maintain such procedures and other documentation with the SWMP, as follows:
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i. The permittee shall document procedures for performing the facility inspections required of the permit
(see INSPECTIONS). Procedures must identify:

a) Person(s) or positions of person(s) responsible for inspection;
b) Schedules for conducting inspections; and
c) Specific items to be covered by the inspection, including inspection schedules for specific outfalls.

ii. The permittee shall maintain inspection documentation with the SWMP as required by this permit.

h. Monitoring Procedures and Documentation: The permittee shall document monitoring procedures, and
maintain such procedures and other documentation with the SWMP, as follows:

i. The permittee shall document procedures for performing the monitoring required by the permit.
ii. For each type of monitoring, procedures must identify:

a) Locations where samples are collected, and outfall identification by its unique identifying number;

b) Staff responsible for conducting stormwater sampling;

c) Procedures for sample collection and handling, including any deviations from sampling within the
first 30 minutes of a measurable storm event;

d) Parameters for analysis, holding times and preservatives, analytical methods, and laboratory
quantitation levels;

e) Procedures for sending samples to a laboratory;

f) The numeric control values applicable to discharges from each outfall.

i. Corrective Action Documentation: The permittee must maintain a copy of all corrective actions
documentation for actions taken consistent with of this permit (see CORRECTIVE ACTIONS section) with the
facility SWMP.

J.  PERMIT SPECIFIC MONITORING AND SAMPLING REQUIREMENTS

1. Representative Sampling

Samples and measurements taken for the respective identified monitoring points as required herein shall be
representative of the volume and nature of the monitored discharge. All samples shall be taken at the monitoring
points specified in this permit and, unless otherwise specified, before the effluent joins or is diluted by any other
wastestream, body of water, or substance. Monitoring points shall not be changed without notification to and
approval by the Division.

2. Alternative Analytical and Sampling Methods for Monitoring and Reporting

The permittee has an obligation to comply with the general monitoring requiremetns in Part II.J.5. The permittee
may use an equivalent and acceptable alternative to an EPA-approved method without EPA review where the
requirements of 40 CFR Part 136.6 are met and documented. The permittee may use an Alternative Test Procedure
(ATP). An ATP is defined as a way in which an analyte is identified and quantified that is reviewed and approved by
EPA in accordance with 40 CFR Part 136.4 for nationwide use, or a modification to a 40 CFR 136 approved method
that is reviewed and approved by EPA in accordance with 40 CFR Part 136.5 for limited use.

a. The permittee must select a test procedure that is “sufficiently sensitive” for all monitoring conducted in
accordance with this permit.

b. The PQLs for specific parameters are listed in tables.

c. If the permit contains an interim effluent limitation (a limit is report until such time as a numeric effluent
limit becomes effective) for a parameter, the final numeric effluent limit shall be considered the AWQC for
the purpose of determining whether a test method is sufficiently sensitive.

d. When the analytical method which complies with the above requirements has an ML greater than the permit
limit, and the permittee’s analytical result is less than the ML, the permittee shall report "BDL" on the DMR.
Such reports will not be considered as violations of the permit limit, as long as the method is sufficiently
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sensitive. For parameters that have a report only limitation, and the permittee’s analytical result is less than
the ML, (where X = the ML) “< X” shall be reported on the DMR.

e. In the calculation of average concentrations (i.e. 7- day, 30-day average, 2-year rolling average) any
individual analytical result that is less than the ML shall be considered to be zero for the calculation purposes.
When reporting:

If all individual analytical results are less than the ML, the permittee shall report either “BDL” or “<X” (where
X = the ML), following the guidance above.

If one or more individual results is greater than the ML, an average shall be calculated and reported. Note
that it does not matter if the final calculated average is greater or less than the ML, it must be reported as a
value.

Table Practical quantitation limits - Metals, inorganics, nutrients, radiological parameters, and nonylphenol

Parameter Reporting PQL Parameter Reporting PQL
Units Units
Aluminum pg/L? 15 Ammonia mg/L2 N 0.2
Nitrogen
Antimony pg/L 2 Nitrate+Nitrite | mg/L N 0.1
Nitrogen
Arsenic pg/L 1 Nitrate mg/L N 0.1
Nitrogen
Barium pg/L 1 Nitrite mg/L N 0.05
Nitrogen
Beryllium pg/L 2 Total Kjeldahl | mg/L N 0.5
Nitrogen
Boron pg/L 20 Total Nitrogen | mg/L N 0.5
Cadmium pg/L 0.5 Total Inorganic | mg/L N 0.2
Nitrogen
Calcium pg/L 120 Phosphorus mg/L P 0.05°
Chromium pg/L 20 BOD/CBOD mg/L 2
Chromium, pg/L Chloride mg/L 2
Trivalent
Chromium, pg/L 2034 Total Residual | mg/L 0.5
Hexavalent Chlorine, DPD
Copper pg/L 2 Total Residual | mg/L 0.05
Chlorine,
Amperiometric
Iron pg/L 20° Cyanide pg/L 10°
Lead pg/L 0.5 Fluoride mg/L 0.5
Magnesium pg/L 35 Phenols pg/L 30
Manganese pg/L 2 Sulfate mg/L 2
Mercury pg/L 0.23 Sulfide mg/L H,S 0.1
Mercury, Low pg/L 0.002 Total Dissolved | mg/L 10
Level Solids (TDS)
Molybdenum pg/L 0.5 Total mg/L 5
Suspended
Solids (TSS)
Nickel pg/L 1 Radium-226 pCi/L 1
Selenium pg/ L 13 Radium-228 pCi/L 1
Silver pg/ L 0.5 Uranium pg/ L 1
Sodium pg/ L 150 Nonylphenol, pg/ L 10
Thallium pg/ L 0.5 ASTM D7065
Zinc pg/ L 10

Tug/L = micrograms per liter
2 mg/L = milligrams per liter
3 PQL established based on parameter specific evaluation
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Parameter Reporting PQL Parameter Reporting PQL
Units Units
4For hexavalent chromium, samples must be unacidified so dissolved concentrations will be measured
rather than potentially dissolved concentrations.

3. Flow Measuring Device

If not already a part of the permitted facility, within ninety (90) days after the effective date of the permit, a flow
measuring device shall be installed to give representative values of effluent quantities at the respective discharge
points. Unless specifically exempted, or modified in the EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS
section, a flow measuring device will be applicable at all designated discharge points.

At the request of the Division, the permittee shall show proof of the accuracy of any flow-measuring device used in
obtaining data submitted in the monitoring report. The flow-measuring device must indicate values within ten (10)
percent of the actual flow being measured.

4. Extra Monitoring

If the permittee, using an approved analytical method, monitors any parameter more frequently than required by
this permit, then the results of such monitoring shall be included in the calculation and reporting of the values
required in the Discharge Monitoring Report Form (DMRs) or other forms as required by the Division. Such
increased frequency shall also be indicated.

5. Adverse Weather Conditions

When adverse weather conditions prevent sample collection according to the relevant monitoring schedule, the
permittee must take a substitute sample, as possible, during the remaining monitoring period; for stormwater, the
permittee must take a substitute sample during the next qualifying storm event. Adverse conditions are those that
are dangerous or create inaccessibility for personnel, such as local flooding, high winds, winter weather, or
electrical storms.

Adverse weather does not exempt the permittee from having to file timely DMRs. The permittee must report any

failure to monitor, including the basis for not sampling during the usual reporting period. Evidence to support this

basis may include the dates that monitoring attempts were made; photographs; field notes and official weather

data from a scientifically recognized organization, such as NOAA or the NWS, that establish site inaccessibility, etc.
PERMIT SPECIFIC REPORTING AND RECORDKEEPING

1. Routine Reporting of Data- Discharge Monitoring Report

The permittee shall report the data gathered in compliance with this permit on a monthly basis. Reporting of all
data gathered shall comply with the requirements of Part I.J and/or Part Il. J of this permit. The permittee shall
summarize monitoring results for each month and report on Division approved discharge monitoring report (DMR)
forms (EPA form 3320-1).

The permittee must submit these forms either by mail, or by using the Division’s Net-DMR service. If mailed, one
form shall be mailed to the Division, as indicated below, so that the DMR is received no later than the 28th day of
the following month (for example, the DMR for the first calendar month must be received by the Division by
February 28th). If no discharge occurs during the reporting period, "No Discharge” shall be reported on the DMR.

The signed copy of each discharge monitoring report (DMR) shall be submitted to the Division at the following
address:

Colorado Department of Public Health and Environment
Water Quality Control Division

WQCD-P-B2

4300 Cherry Creek Drive South

Denver, Colorado 80246-1530
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The Discharge Monitoring Report forms shall be filled out accurately and completely in accordance with
requirements of this permit and the instructions on the forms. They shall be signed by an authorized person as
identified in this section.

2. Additional Reporting

In addition to the reporting requirements stipulated in this Part, the permittee is also subject to the standard
permit reporting provisions of Part Il of this permit.

3. Additional Stormwater- specific requirements (Outfalls 001, 002, 004, 005, 007-009, 011-026)

a. Annual Report:

ICIS Code Description Due date Frequency
00308 The pgrmitteg shall submit an annual report to the division for the March 1 Annual
reporting period January 1 through December 31

i The Annual Report shall include:

Name of permittee, address, phone number

Permit certification number

Facility name and physical address

Contact person name, title, and phone number

Summary of inspection dates

Corrective action documentation as required in the CORRECTIVE ACTON section and status of any
outstanding corrective action(s).

ii.  The signed copy of each annual report shall be submitted to the Division at the address below, and a
copy maintained with the SWMP.

Attn: Annual Report

Colorado Department of Public Health and Environment
Water Quality Control Division

WQCD-P-B2

4300 Cherry Creek Drive South

Denver, Colorado 80246-1530
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b. SWMP Records: The permittee shall retain copies of the facility SWMP, including any modifications made
during the term of this permit, documentation related to corrective actions taken, all reports and
certifications required by this permit, monitoring data, and records of all data used to complete the
application to be covered by this permit, for a period of at least 3 years from the date that coverage under
this permit expires or is terminated.

L. OTHER TERMS AND CONDITIONS

All dischargers must comply with the lawful requirements of counties, drainage districts and other state or local
agencies regarding any discharges of stormwater to storm drain systems or other water courses under their jurisdiction.
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PART Il

A. DUTY TO COMPLY

1. The permittee must comply with all conditions of this permit. Any permit noncompliance constitutes a violation
of the Colorado Water Quality Control Act and is grounds for: 1) enforcement action; 2) permit termination,
revocation and reissuance, or modification; or 3) denial of a permit renewal application.

2. Federal Enforcement:

a.

The permittee shall comply with effluent standards or prohibitions established under section 307(a)
of the Clean Water Act for toxic pollutants and with standards for sewage sludge use or disposal
established under section 405(d) of the CWA within the time provided in the regulations that
establish these standards or prohibitions or standards for sewage sludge use or disposal, even if the
permit has not yet been modified to incorporate the requirement.

The Clean Water Act provides that any person who violates section 301, 302, 306, 307, 308, 318 or
405 of the Act, or any permit condition or limitation implementing any such sections in a permit
issued under section 402, or any requirement imposed in a pretreatment program approved under
sections 402(a)(3) or 402(b)(8) of the Act, is subject to a civil penalty not to exceed $25,000 per day
for each violation. The Clean Water Act provides that any person who negligently violates sections
301, 302, 306, 307, 308, 318, or 405 of the Act, or any condition or limitation implementing any of
such sections in a permit issued under section 402 of the Act, or any requirement imposed in a
pretreatment program approved under section 402(a)(3) or 402(b)(8) of the Act, is subject to
criminal penalties of $2,500 to $25,000 per day of violation, or imprisonment of not more than 1
year, or both. In the case of a second or subsequent conviction for a negligent violation, a person
shall be subject to criminal penalties of not more than $50,000 per day of violation, or by
imprisonment of not more than 2 years, or both. Any person who knowingly violates such sections, or
such conditions or limitations is subject to criminal penalties of $5,000 to $50,000 per day of
violation, or imprisonment for not more than 3 years, or both. In the case of a second or subsequent
conviction for a knowing violation, a person shall be subject to criminal penalties of not more than
$100,000 per day of violation, or imprisonment of not more than 6 years, or both. Any person who
knowingly violates section 301, 302, 303, 306, 307, 308, 318 or 405 of the Act, or any permit
condition or limitation implementing any of such sections in a permit issued under section 402 of the
Act, and who knows at that time that he thereby places another person in imminent danger of death
or serious bodily injury, shall, upon conviction, be subject to a fine of not more than $250,000 or
imprisonment of not more than 15 years, or both. In the case of a second or subsequent conviction
for a knowing endangerment violation, a person shall be subject to a fine of not more than $500,000
or by imprisonment of not more than 30 years, or both. An organization, as defined in section
309(c)(3)(B)(iii) of the CWA, shall, upon conviction of violating the imminent danger provision, be
subject to a fine of not more than $1,000,000 and can be fined up to $2,000,000 for second or
subsequent convictions.

Any person may be assessed an administrative penalty by the Administrator for violating section 301,
302, 306, 307, 308, 318 or 405 of this Act, or any permit condition or limitation implementing any of
such sections in a permit issued under section 402 of this Act. Administrative penalties for Class |
violations are not to exceed $10,000 per violation, with the maximum amount of any Class | penalty
assessed not to exceed $25,000. Penalties for Class Il violations are not to exceed $10,000 per day for
each day during which the violation continues, with the maximum amount of any Class Il penalty not
to exceed $125,000.

B. DUTY TO REAPPLY

If the permittee plans to continue an activity regulated by this permit after the expiration date of this permit, the
permittee must submit a permit application at least 180 days before this permit expires as required by Regulation 61.4

and 61.10.

C. NEED TO HALT OR REDUCE ACTIVITY NOT A DEFENSE

It shall not be a defense for a permittee in an enforcement action that it would have been necessary to halt or reduce
the permitted activity in order to maintain compliance with the conditions of this permit.
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D. DUTY TO MITIGATE

A permittee must take all reasonable steps to minimize or prevent any discharge or sludge use or disposal in violation
of this permit which has a reasonable likelihood of adversely affecting human health or the environment.

E. PROPER OPERATION AND MAINTENANCE

A permittee must at all times properly operate and maintain all facilities and systems of treatment and control (and
related appurtenances) that are installed or used by the permittee to achieve compliance with the conditions of this
permit. Proper operation and maintenance also includes adequate laboratory controls and appropriate quality
assurance procedures. This provision requires the operation of backup or auxiliary facilities or similar systems which
are installed only when the operation is necessary to achieve compliance with the conditions of this permit. See 40
C.F.R. §122.41(e).

F. PERMIT ACTIONS

This permit may be modified, revoked and reissued, or terminated for cause. The filing of a request for a permit
modification, revocation and reissuance, or termination, or a notification of planned changes or anticipated
noncompliance does not stay any permit condition. Any request for modification, revocation, reissuance, or
termination under this permit must comply with all terms and conditions of Regulation 61.8(8). See also 40 C.F.R. §
122.41(f).

G. PROPERTY RIGHTS

In accordance with 40 CFR §122.41(g) and Regulation 61.8(9):

1. The issuance of a permit does not convey any property or water rights in either real or personal property, or
stream flows or any exclusive privilege.

2. The issuance of a permit does not authorize any injury to person or property or any invasion of personal rights,
nor does it authorize the infringement of federal, state, or local laws or regulations.

3. Except for any toxic effluent standard or prohibition imposed under Section 307 of the Clean Water Act or any
standard for sewage sludge use or disposal under Section 405(d) of the Federal act, compliance with a permit
during its term constitutes compliance, for purposes of enforcement, with Sections 301, 302, 306, 318, 403,
and 405(a) and (b) of the Clean Water Act. However, a permit may be modified, revoked and reissued, or
terminated during its term for cause as set forth in Section 61.8(8) of the Colorado Discharge Permit System
Regulations.

H. DUTY TO PROVIDE INFORMATION

The permittee shall furnish to the division, within a reasonable time, any information which the division may request
to determine whether cause exists for modifying, revoking and reissuing, or terminating this permit, or to determine
compliance with this permit. The permittee shall also furnish to the division, upon request, copies of records required
to be kept by this permit in accordance with 40 C.F.R. §122.41(h) and/or Regulation 61.8(3)(q).

I.  INSPECTION AND ENTRY

The permittee shall allow the division and the authorized representative, including U.S. EPA, and/or their authorized
representatives (including an authorized contractor acting as their representative), upon the presentation of
credentials as required by law, to conduct inspections in accordance with 40 C.F.R. §122.41(i), Regulation 61.8(3), and
Regulation 61.8(4):
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1. To enter upon the permittee's premises where a regulated facility or activity is located or conducted in which
any records are required to be kept under the terms and conditions of this permit;

2. At reasonable times to have access to and copy any records required to be kept under the terms and conditions
of this permit and to inspect any facilities, equipment (including monitoring and control equipment), practices,
operations or monitoring method regulated or required in the permit;

3. To enter upon the permittee's premises in a reasonable manner and at a reasonable time to inspect or
investigate, any actual, suspected, or potential source of water pollution, or to ascertain compliance or
noncompliance with the Colorado Water Quality Control Act or any other applicable state or federal statute or
regulation or any order promulgated by the division, and;

4. Sample or monitor at reasonable times, for the purposes of assuring permit compliance or as otherwise
authorized by the Clean Water Act, any substances or parameters at any location.

MONITORING AND RECORD RETENTION

1. Samples and measurements taken for the purpose of monitoring must be representative of the volume and
nature of the monitored activity. See 40 C.F.R. § 122.41(j)(1).

2. Monitoring must be conducted according to test procedures approved under 40 C.F.R. part 136 for the
analyses of pollutants unless another method is required under 40 C.F.R. subchapters N or O. In the case of
pollutants for which there are no approved methods under 40 C.F.R. part 136 or otherwise required under
40 C.F.R. subchapters N or O, monitoring must be conducted according to a test procedure specified in this
permit for such pollutants. See 40 C.F.R. § 122.41(j)(4); 122.44(i)(1)(iv)(B).

3. Except for records of monitoring information required by this permit related to the permittee’s sewage
sludge use and disposal activities, which shall be retained for a period of at least five years (or longer as
required by 40 CFR part 503), the permittee shall retain records of all monitoring information, including all
calibration and maintenance records and all original strip chart recordings for continuous monitoring
instrumentation, copies of all reports required by this permit, and records of all data used to complete the
application for this permit, for a period of at least 3 years from the date of the sample, measurement,
report or application. This period may be extended by request of the Division at any time.

4. Records of monitoring information must include:

a. The date, exact place, and time of sampling or measurements;

The individual(s) who performed the sampling or measurements;

The date(s) analyses were performed

The individual(s) who performed the analyses;

The analytical techniques or methods used; and

f. The results of such analyses.

5. The permittee shall install, calibrate, use and maintain monitoring methods and equipment, including
biological and indicated pollutant monitoring methods. All sampling shall be performed by the permittee
according to specified methods in 40 C.F.R. Part 136; methods approved by EPA pursuant to 40 C.F.R. Part 136;
or methods approved by the National ATP Coordinator in the absence of a method specified in or approved
pursuant to 40 C.F.R. Part 136.

6. The permittee shall retain for a minimum of three (3) years records of all monitoring information, including all
original strip chart recordings for continuous monitoring instrumentation, all calibration and maintenance
records, copies of all reports required by this permit and records of all data used to complete the application
for this permit. This period of retention shall be extended during the course of any unresolved litigation
regarding the discharge of pollutants by the permittee or when requested by the Division or Regional
Administrator.

7. The CWA provides that any person who falsifies, tampers with, or knowingly renders inaccurate any monitoring
device or method required to be maintained under this permit shall, upon conviction, be punished by a fine of
not more than $10,000, or by imprisonment for not more than 2 years, or both. If a conviction of a person is for
a violation committed after a first conviction of such person under this paragraph, punishment is a fine of not
more than $20,000 per day of violation, or by imprisonment of not more than 4 years, or both.

®ano
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K. SIGNATORY REQUIREMENTS

1. Authorization to Sign: All documents required to be submitted to the division by the permit must be signed in
accordance with 40 CFR §122.22, Regulation 61.4, and the following criteria:

a.

For a corporation: By a responsible corporate officer. For the purpose of this subsection, a responsible
corporate officer means: (i) a president, treasurer, or vice president of the corporation in charge of a
principal business function, or any other person who performs similar policy- or decision-making
functions for the corporation, or (ii) the manager of one or more manufacturing, production, or
operating facilities, provided, the manager is authorized to make management decisions which govern
the operation of the regulated facility including having the explicit or implicit duty of making major
capital investment recommendations, and initiating and directing other comprehensive measures to
assure long term environmental compliance with environmental laws and regulations; the manager can
ensure that the necessary systems are established or actions taken to gather complete and accurate
information for permit application requirements; and where authority to sign documents has been
assigned or delegated to the manager in accordance with corporate procedures.

For a partnership or sole proprietorship: By a general partner or the proprietor, respectively; or
For a municipality, state, federal, or other public agency: By either a principal executive officer or
ranking elected official. For purposes of this subsection, a principal executive officer of a federal
agency includes (i) the chief executive officer of the agency, or (ii) a senior executive officer having
responsibility for the overall operations of a principal geographic unit of the agency. (e.g., Regional
Administrator of EPA).
By a duly authorized representative in accordance with 40 C.F.R. 122.22(b), only if:

i the authorization is made in writing by a person described in Part 1l.K.1.a, b, or c above;

ii. The authorization specifies either an individual or a position having responsibility for the
overall operation of the regulated facility or activity such as the position of plant manager,
operator of a well or a well field, superintendent, position of equivalent responsibility, or an
individual or position having overall responsibility for environmental matters for the company.
(A duly authorized representative may thus be either a named individual or any individual
occupying a named position); and,

iii. The written authorization is submitted to the Division.

2. Any person(s) signing documents required for submittal to the Division must make the following certification:

“I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or persons
who manage the system, or those persons directly responsible for gathering the information, the
information submitted is, to the best of my knowledge and belief, true, accurate, and complete. | am
aware that there are significant penalties for submitting false information, including the possibility of
fine and imprisonment for knowing violations.”

3. The CWA provides that any person who knowingly makes any false statement, representation, or certification
in any record or other document submitted or required to be maintained under this permit, including
monitoring reports or reports of compliance or non-compliance shall, upon conviction, be punished by a fine of
not more than $10,000 per violation, or by imprisonment for not more than 6 months per violation, or by both.
See 40 C.F.R. §122.41(k)(2).

L. REPORTING REQUIREMENTS

1. Planned Changes: The permittee shall give advance notice to the division, in writing, of any planned physical
alterations or additions to the permitted facility in accordance with 40 CFR §122.41(l) and Regulation
61.8(5)(a) and Part 11.0. of this permit. Notice is required only when:

a.

The alteration or addition to a permitted facility may meet one of the criteria for determining whether
a facility is a new source in 40 CFR §122.29(b); or
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b. The alteration or addition could significantly change the nature or increase the quantity of pollutants
discharged. This notification applies to pollutants which are subject neither to effluent limitations in
the permit, nor to notification requirements under 40 CFR §122.41(a)(1).

c. The alteration or addition results in a significant change in the permittee's sludge use or disposal
practices, and such alteration, addition, or change may justify the application of permit conditions
that are different from or absent in the existing permit, including notification of additional use or
disposal sites not reported during the permit application process or not reported pursuant to an
approved land application plan. See 40 C.F.R. §122.41(l)(1)(ii).

Anticipated Non-Compliance: The permittee shall give advance notice to the division, in writing, of any
planned changes in the permitted facility or activity that may result in noncompliance with permit
requirements. The timing of notification requirements differs based on the type of non-compliance as
described below.

Transfer of Ownership or Control: The permittee shall notify the division, in writing, thirty (30) calendar days
in advance of a proposed transfer of the permit. This permit is not transferable to any person except after
notice to the division. The division may require modification or revocation and reissuance of the permit to
change the name of the permittee and incorporate such other requirements as may be necessary under the
Clean Water Act. See Regulation 61.8(6); 40 C.F.R. §8 122.41(l)(iii) and 122.61.

Monitoring reports: Monitoring results must be reported at the intervals specified in this permit.

a. If the permittee monitors any pollutant at the approved monitoring locations listed in Part I.A.1 more
frequently than that required by this permit using test procedures approved under 40 CFR Part 136, or
another method required for an industry-specific waste stream under 40 CFR subchapters N or O, the
results of such monitoring shall be included in the calculation and reporting of the data submitted in
the DMR or sludge reporting form specified by the Division.

b. Calculations for all limitations which require averaging of measurements shall utilize an arithmetic
mean unless otherwise specified by the Division in the permit.

Compliance Schedules: Reports of compliance or noncompliance with, or any progress reports on, interim and

final requirements contained in any compliance schedule in the permit, shall be submitted on the date listed in
the compliance schedule section. The fourteen (14) calendar day provision in Regulation 61.8(4)(n)(i) has been
incorporated into the due date.

Twenty-four hour reporting:

a. In addition to the reports required elsewhere in this permit, the permittee shall report the following
circumstances orally within twenty-four (24) hours from the time the permittee becomes aware of the
circumstances, and shall mail to the division a written report containing the information requested
within five (5) working days after becoming aware of the following circumstances:

i Circumstances leading to any noncompliance which may endanger health or the environment

regardless of the cause of the incident;

ii. Circumstances leading to any unanticipated bypass which exceeds any effluent limitations in
the permit;

iii. Circumstances leading to any upset which causes an exceedance of any effluent limitation in
the permit; or

iv. Daily maximum violations for any of the pollutants limited by Part I.A of this permit as
specified in Part Ill of this permit. This includes any toxic pollutant or hazardous substance or
any pollutant specifically identified as the method to control any toxic pollutant or hazardous
substance.

b. The report shall contain a description of the noncompliance and its cause; the period of
noncompliance, including exact dates and times), and if the noncompliance has not been corrected,
the anticipated time it is expected to continue; and steps taken or planned to reduce, eliminate, and
prevent reoccurrence of the noncompliance.

c. For noncompliance events related to combined sewer overflows, sanitary sewer overflows, or bypass
events, these reports must include the data described above (with the exception of time of discovery)
as well as the type of event (combined sewer overflows, sanitary sewer overflows, or bypass events),
type of sewer overflow structure (e.g., manhole, combine sewer overflow outfall), discharge volumes
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untreated by the treatment works treating domestic sewage, types of human health and environmental
impacts of the sewer overflow event, and whether the noncompliance was related to wet weather.

7. Other non-compliance: A permittee must report all instances of noncompliance at the time monitoring reports
are due. These reports may be submitted annually in accordance with Regulation 61.8(4)(p) and/or 61.8(5)(f),
but may be submitted at a more frequent interval.

8. Other information: Where a permittee becomes aware that it failed to submit any relevant facts in a permit
application, or submitted incorrect information in a permit application, or in any report to the division it has a
duty to promptly submit such facts or information.

M. BYPASS

1. Definitions:

a. “Bypass” means the intentional diversion of waste streams from any portion of a treatment facility in
accordance with 40 CFR §122.41(m)(1)(i) and/or Regulation 61.2(12).

b. Severe property damage means substantial physical damage to property, damage to the treatment
facilities which causes them to become inoperable, or substantial and permanent loss of natural
resources which can reasonably be expected to occur in the absence of a bypass. Severe property
damage does not mean economic loss caused by delays in production. See 40 CFR §122.41(m)(1)(ii).

2. Bypass not exceeding limitations. You may allow any bypass to occur which does not cause effluent limitations
to be exceeded, but only if it also is for essential maintenance to assure efficient operation. These bypasses
are not subject to the provisions of Appendix I, Subsections 1.13.3 and 1.13.4. See 40 CFR §122.41(m)(2).

3. Notice of bypass:

a. Anticipated bypass. If the permittee knows in advance of the need for a bypass, the permittee shall
submit prior notice, if possible, at least ten (10) days before the date of the bypass. See 40 CFR
§122.41(m)(3)(i) and/or Regulation 61.9(5)(c).

b. Unanticipated bypass. You must submit notice of an unanticipated bypass as required in Part Il.L.6. See
40 CFR §122.41(m)(3)(ii).

4. Prohibition of Bypass: Bypasses are prohibited and the division may take enforcement action against the
permittee for bypass, unless:

a. the bypass is unavoidable to prevent loss of life, personal injury, or severe property damage;

b. There were no feasible alternatives to the bypass, such as the use of auxiliary treatment facilities,
retention of untreated wastes, or maintenance during normal periods of equipment downtime. This
condition is not satisfied if adequate backup equipment should have been installed in the exercise of
reasonable engineering judgment to prevent a bypass which occurred during normal periods of
equipment downtime or preventive maintenance; and

C. Proper notices were submitted to the division.

i. The Division may approve an anticipated bypass, after considering its adverse effects, if the
Division determines that it will meet the three conditions listed.

N. UPSET

1. Definition: “Upset” means an exceptional incident in which there is unintentional and temporary
noncompliance with technology based permit effluent limitations because of factors beyond the reasonable
control of the permittee. An upset does not include noncompliance to the extent caused by operational error,
improperly designed treatment facilities, inadequate treatment facilities, lack of preventative maintenance, or
careless or improper operation in accordance with 40 CFR §122.41(n) and Regulation 61.2(114),

2. Effect of an upset: An upset constitutes an affirmative defense to an action brought for noncompliance with
technology based permit effluent limitations if the requirements of paragraph 3 are met. A determination
made during administrative review of claims that noncompliance was caused by upset is final administrative
action subject to judicial review in accordance with Regulation 61.8(3)(j).
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3. Conditions necessary for demonstration of an Upset: A permittee who wishes to establish the affirmative
defense of upset shall demonstrate through properly signed contemporaneous operating logs, or other relevant
evidence that

a. an upset occurred and the permittee can identify the specific cause(s) of the upset;

b. the permitted facility was at the time being properly operated and maintained; and

c. the permittee submitted proper notice of the upset as required in Part Il.L.6 (24-hour notice); and

d. The permittee complied with any remedial measure necessary to minimize or prevent any discharge or
sludge use or disposal in violation of this permit which has a reasonable likelihood of adversely
affecting human health or the environment. See 40 C.F.R. 122.41(n)(3)(i)-(iv).

3. In addition to the demonstration required above, a permittee who wishes to establish the affirmative defense
of upset for a violation of effluent limitations based upon water quality standards shall also demonstrate
through monitoring, modeling or other methods that the relevant standards were achieved in the receiving
water.

4. Burden of Proof: In any enforcement proceeding, the permittee seeking to establish the occurrence of an
upset has the burden of proof.

O. REOPENER CLAUSE

Procedures for modification or revocation. Permit modification or revocation of this permit or coverage under this
permit will be conducted according to Regulation 61.8(8). This permit may be reopened and modified (following proper
administrative procedures) to include the appropriate effluent limitations (and compliance schedule, if necessary), or
other appropriate requirements if one of the following events occurs, including but not limited to:

1. Water Quality Standards: The water quality standards of the receiving water(s) to which the permittee
discharges are modified in such a manner as to require different effluent limits than contained in this permit.

2. Wasteload Allocation: A wasteload allocation is developed and approved by the State of Colorado and/or EPA
for incorporation in this permit.

3. Discharger-specific variance: A variance is adopted by the Water Quality Control Commission.

P. OTHER INFORMATION

When the permittee becomes aware that it failed to submit any relevant facts in a permit application, or submitted
incorrect information in a permit application or in any report to the Division or U.S. EPA, the Discharger shall promptly
submit such facts or information. See 40 C.F.R. § 122.41(1)(8).

Q. SEVERABILITY

The provisions of this permit are severable. If any provisions or the application of any provision of this permit to any
circumstances, is held invalid, the application of such provision to other circumstances and the application of the
remainder of this permit shall not be affected.

R. NOTIFICATION REQUIREMENTS

1. Notification to Parties: All notification requirements shall be directed as follows:
a. Oral Notifications, during normal business hours shall be to:

CDPHE-Emergency Reporting Line: 1-877-518-5608; or

Water Quality Protection Section - Compliance Program

Water Quality Control Division

Telephone: (303) 692-3500

After hours notifications should be made to the CDPHE-Emergency Reporting Line: 1-877-518-5608.

b. Written notification shall be to:
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Water Quality Protection Section - Compliance Program
Water Quality Control Division

Colorado Department of Public Health and Environment
WQCD-WQP-B2

4300 Cherry Creek Drive South

Denver, CO 80246-1530

S. RESPONSIBILITIES

Reduction, Loss, or Failure of Treatment Facility: The permittee has the duty to halt or reduce any activity if
necessary to maintain compliance with the effluent limitations of the permit. It shall not be a defense for a permittee
in an enforcement action that it would be necessary to halt or reduce the permitted activity in order to maintain
compliance with the conditions of this permit.

T. OIL AND HAZARDOUS SUBSTANCES LIABILITY

Nothing in this permit shall be construed to preclude the institution of any legal action or relieve the permittee from
any responsibilities, liabilities, or penalties to which the permittee is or may be subject to under Section 311 (Oil and
Hazardous Substance Liability) of the Clean Water Act.

U. EMERGENCY POWERS

Nothing in this permit shall be construed to preclude the institution of any legal action or relieve the permittee from
any responsibilities, liabilities, or penalties established pursuant to any applicable State law or regulation under
authority granted by Section 510 of the Clean Water Act. Nothing in this permit shall be construed to prevent or limit
application of any emergency power of the division.

V. CONFIDENTIALITY

Any information relating to any secret process, method of manufacture or production, or sales or marketing data which
has been declared confidential by the permittee, and which may be acquired, ascertained, or discovered, whether in
any sampling investigation, emergency investigation, Colorado Open Records Act (CORA) request, or otherwise, shall
not be publicly disclosed by any member, officer, or employee of the Water Quality Control Commission or the division,
but shall be kept confidential. Any person seeking to invoke the protection of this section shall bear the burden of
proving its applicability. This section shall never be interpreted as preventing full disclosure of effluent data.

W. FEES

The permittee is required to submit payment of an annual fee as set forth in the 2016 amendments to the Water
Quality Control Act. Section 25-8-502 (1.1) (b), and the Regulation 61.15 as amended. Failure to submit the required
fee when due and payable is a violation of the permit and will result in enforcement action pursuant to Section 25-8-
601 et. seq., C.R.5.1973 as amended.

X. DURATION OF PERMIT

The duration of a permit shall be for a fixed term and shall not exceed five (5) years. If the permittee desires to
continue to discharge, a permit renewal application shall be submitted at least one hundred eighty (180) calendar
days before this permit expires. Filing of a timely and complete application shall cause the expired permit to continue
in force to the effective date of the new permit. The permit's duration may be extended only through administrative
extensions and not through interim modifications. If the permittee anticipates there will be no discharge after the
expiration date of this permit, the division should be promptly notified so that it can terminate the permit in
accordance with Regulation 61.
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Y. SECTION 307 TOXICS

If a toxic effluent standard or prohibition, including any applicable schedule of compliance specified, is established by
regulation pursuant to Section 307 of the Clean Water Act for a toxic pollutant which is present in the permittee's
discharge and such standard or prohibition is more stringent than any limitation upon such pollutant in the discharge
permit, the division shall institute proceedings to modify or revoke and reissue the permit to conform to the toxic
effluent standard or prohibition.
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APPENDIX A-Categorical Industries and Pollutants

Table I-Testing Requirements for Organic Toxic Pollutants by Industrial Category for Existing Dischargers

Adhesives and sealants

Aluminum forming

Auto and other laundries

Battery manufacturing

Coal mining

Coil coating

Copper forming

Electrical and electronic components
Electroplating

Explosives manufacturing
Foundries

Gum and wood chemicals

Inorganic chemicals manufacturing
Iron and steel manufacturing
Leather tanning and finishing
Mechanical products manufacturing
Nonferrous metals manufacturing

Industry Category

Ore mining

Organic chemicals manufacturing
Paint and ink formulation

Pesticides

Petroleum refining

Pharmaceutical preparations
Photographic equipment and supplies
Plastics processing

Plastic and synthetic materials manufacturing
Porcelain enameling

Printing and publishing

Pulp and paper mills

Rubber processing

Soap and detergent manufacturing
Steam electric power plants

Textile mills

Timber products processing
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Table 1I—Organic Toxic Pollutants in Each of Four Fractions in Analysis by Gas Chromatography/Mass

Volatiles

1V acrolein

2V acrylonitrile

3V benzene

5V bromoform

6V carbon tetrachloride

7V chlorobenzene

8V chlorodibromomethane

9V chloroethane

10V 2-chloroethylvinyl ether

11V chloroform

12V dichlorobromomethane
14V 1,1-dichloroethane
15V 1,2-dichloroethane
16V 1,1-dichloroethylene
17V 1,2-dichloropropane
18V 1,3-dichloropropylene
19V ethylbenzene
20V methyl bromide
21V methyl chloride
22V methylene chloride
23V 1,1,2,2-tetrachloroethane
24V tetrachloroethylene
25V toluene
26V 1,2-trans-

dichloroethylene

27V 1,1,1-trichloroethane
28V 1,1,2-trichloroethane
29V trichloroethylene
31V vinyl chloride

Acid Compounds
1A 2-chlorophenol
2A 2,4-dichlorophenol
3A 2,4-dimethylphenol
4A 4,6-dinitro-o-cresol
5A 2,4-dinitrophenol
6A 2-nitrophenol
7A 4-nitrophenol
8A p-chloro-m-cresol
9A pentachlorophenol
10A phenol
11A 2,4,6-trichlorophenol

Base/Neutral
1B acenaphthene
2B acenaphthylene
3B anthracene
4B benzidine
5B benzo(a)anthracene
6B benzo(a)pyrene
7B 3,4-benzofluoranthene
8B benzo(ghi)perylene
9B benzo(k)fluoranthene
10B bis(2-chloroethoxy)methane
11B bis(2-chloroethyl)ether
12B bis(2-chloroisopropyl)ether
13B bis (2-ethylhexyl)phthalate
14B 4-bromophenyl phenyl ether
15B butylbenzyl phthalate
16B 2-chloronaphthalene
17B 4-chlorophenyl phenyl ether
18B chrysene
19B dibenzo(a,h)anthracene
20B 1,2-dichlorobenzene
21B 1,3-dichlorobenzene
22B 1,4-dichlorobenzene
23B 3,3'-dichlorobenzidine

24B diethyl phthalate

25B dimethyl phthalate

26B di-n-butyl phthalate

27B 2,4-dinitrotoluene

28B 2,6-dinitrotoluene

29B di-n-octyl phthalate

30B 1,2-diphenylhydrazine (as
azobenzene)

31B fluroranthene

32B fluorene

33B hexachlorobenzene

34B hexachlorobutadiene

35B hexachlorocyclopentadiene

36B hexachloroethane

37B indeno(1,2,3-cd)pyrene

38B isophorone

39B napthalene

40B nitrobenzene

41B N-nitrosodimethylamine

42B N-nitrosodi-n-propylamine

43B N-nitrosodiphenylamine

44B phenanthrene

45B pyrene

46B 1,2,4-trichlorobenzene

Pesticides

1P aldrin

2P alpha-BHC

3P beta-BHC

4P gamma-BHC

5P delta-BHC

6P chlordane

7P 4,4-DDT

8P 4,4-DDE

9P 4,4-DDD

10P dieldrin

11P alpha-endosulfan
12P beta-endosulfan
13P endosulfan sulfate
14P endrin

15P endrin aldehyde
16P heptachlor

17P heptachlor epoxide
18P PCB-1242

19P PCB-1254

20P PCB-1221

21P PCB-1232

22P PCB-1248

23P PCB-1260

24P PCB-1016
25P toxaphene
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Table Ill—Other Toxic Pollutants (Metals and Cyanide) and Total Phenols
Antimony, Total
Arsenic, Total
Beryllium, Total
Cadmium, Total
Chromium, Total
Copper, Total
Lead, Total
Mercury, Total
Nickel, Total
Selenium, Total
Silver, Total
Thallium, Total
Zinc, Total
Cyanide, Total
Phenols, Total

Table IV—Conventional and Nonconventional Pollutants Required To Be Tested by Existing
Dischargers if Expected to be Present
Bromide
Chlorine, Total Residual
Color
Fecal Coliform
Fluoride
Nitrate-Nitrite
Nitrogen, Total Organic
Oil and Grease
Phosphorus, Total
Radioactivity
Sulfate
Sulfide
Sulfite
Surfactants
Aluminum, Total
Barium, Total
Boron, Total
Cobalt, Total
Iron, Total
Magnesium, Total
Molybdenum, Total
Manganese, Total
Tin, Total
Titanium, Total
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Table V—Toxic Pollutants and Hazardous Substances Required To Be Identified by Existing

Dischargers if Expected To Be Present
Toxic Pollutants
Asbestos

Hazardous Substances
Acetaldehyde
Allyl alcohol
Allyl chloride
Amyl acetate
Aniline
Benzonitrile
Benzyl chloride
Butyl acetate
Butylamine
Captan
Carbaryl
Carbofuran
Carbon disulfide
Chlorpyrifos
Coumaphos
Cresol
Crotonaldehyde
Cyclohexane
2,4-D (2,4-Dichlorophenoxy acetic acid)
Diazinon
Dicamba
Dichlobenil
Dichlone
2,2-Dichloropropionic acid
Dichlorvos
Diethyl amine
Dimethyl amine
Dintrobenzene
Diquat
Disulfoton
Diuron
Epichlorohydrin
Ethion
Ethylene diamine
Ethylene dibromide
Formaldehyde
Furfural
Guthion
Isoprene

Isopropanolamine Dodecylbenzenesulfonate
Kelthane

Kepone

Malathion

Mercaptodimethur

Methoxychlor

Methyl mercaptan

Methyl methacrylate

Methyl parathion

Mevinphos

Mexacarbate

Monoethyl amine

Monomethyl amine

Naled

Napthenic acid

Nitrotoluene

Parathion

Phenolsulfanate

Phosgene

Propargite

Propylene oxide

Pyrethrins

Quinoline

Resorcinol

Strontium

Strychnine

Styrene

2,4,5-T (2,4,5-Trichlorophenoxy acetic acid)
TDE (Tetrachlorodiphenylethane)
2,4,5-TP [2-(2,4,5-Trichlorophenoxy) propanoic acid]
Trichlorofan

Triethanolamine dodecylbenzenesulfonate
Triethylamine

Trimethylamine

Uranium

Vanadium

Vinyl acetate

Xylene

Xylenol

Zirconium
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APPENDIX B-Definitions

1. "Acute Toxicity" - The acute toxicity limitation is exceeded if the LC50 is at any effluent concentration less
than or equal to the IWC indicated in this permit.

2. “Antidegradation limits” - See “Two (2) - Year Rolling Average”.

3. “Applicable water quality criterion (AWQC)” is the quantitation target level or goal. The AWQC may be one of
the following:

Where an effluent limit has been established,
i. The AWQC is the effluent limit.

Where an effluent limit has not been established, the AWQC may be
i.  An applicable technology based effluent limit (TBEL);
ii. Half of a water quality standard;
iii. Half of a water quality standard as assessed in the receiving water, or potential WQBEL; or
iv. Half of a potential antidegradation based effluent limitation, which can be an antidegradation based
average concentration or a potential non-impact limit.

4. "Chronic toxicity”, which includes lethality and growth or reproduction, occurs when the NOEC and 1C25 are at
an effluent concentration less than the IWC indicated in this permit.

5. "Composite” sample is a minimum of four (4) grab samples collected at equally spaced two (2) hour intervals
and proportioned according to flow. For a SBR type treatment system, a composite sample is defined as
sampling equal aliquots during the beginning, middle and end of a decant period, for two consecutive periods
during a day (if possible).

6. "Continuous"” measurement, is a measurement obtained from an automatic recording device which continually
measures the effluent for the parameter in question, or that provides measurements at specified intervals.

7. "Daily Maximum limitation” for all parameters (except temperature, pH, dissolved oxygen, and WET) means the
limitation for this parameter shall be applied as an average of all samples collected in one calendar day. For
these parameters the DMR shall include the highest of the daily averages. For pH and dissolved oxygen, this
means an instantaneous maximum (and/or instantaneous minimum) value. For WET, this means an
instantaneous minimum value. The instantaneous value is defined as the analytical result of any individual
sample. For pH and dissolved oxygen, DMRs shall include the maximum (and/or minimum) of all instantaneous
values within the calendar month. For WET, DMRs shall include the minimum of all instantaneous values within
the reporting period. For pH and dissolved oxygen, the value beyond the noted daily maximum limitation for
the indicated parameter shall be considered a violation of this permit. For temperature, see Daily Maximum
Temperature. For WET violation and failure descriptions, see Part I.B.5.

8. “Daily Maximum Temperature (DM)” is defined in the Basic Standards and Methodologies for Surface Water
1002-31, as the highest two-hour average water temperature recorded during a given 24-hour period. This will
be determined using a rolling 2-hour maximum temperature. If data is collected every 15 minutes, a 2 hour
maximum can be determined on every data point after the initial 2 hours of collection. Note that the time
periods that overlap days (Wednesday night to Thursday morning) do not matter as the reported value on the
DMR is the greatest of all the 2-hour averages.

This would continue throughout the course of a calendar day. The highest of these 2 hour averages over a
month would be reported on the DMR as the daily maximum temperature. At the end/beginning of a month,
the collected data should be used for the month that contains the greatest number of minutes in the 2-hour
maximum.

9. "Dissolved (D) metals fraction” is defined in the Basic Standards and Methodologies for Surface Water 1002-31,
as that portion of a water and suspended sediment sample which passed through a 0.40 or 0.45 UM (micron)
membrane filter. Determinations of "dissolved” constituents are made using the filtrate. This may include
some very small (colloidal) suspended particles which passed through the membrane filter as well as the
amount of substance present in true chemical solution.
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“Geometric mean” for E. coli bacteria concentrations, the thirty (30) day and seven (7) day averages shall be
determined as the geometric mean of all samples collected in a thirty (30) day period and the geometric mean
of all samples taken in a seven (7) consecutive day period respectively. The geometric mean may be
calculated using two different methods. For the methods shown, a, b, ¢, d, etc. are individual sample results,
and n is the total number of samples.

Method 1:

(1/n)
Geometric Mean = (a*b*c*d*...) ™" - means multiply

Method 2:
Geometric Mean = antilog ( [log(a)+log(b)+log(c)+log(d)+...]/n )

Graphical methods, even though they may also employ the use of logarithms, may introduce significant error
and may not be used.

In calculating the geometric mean, for those individual sample results that are reported by the analytical
laboratory to be "less than" a numeric value, a value of 1 should be used in the calculations. If all individual
analytical results for the month are reported to be less than numeric values, then report "less than” the largest
of those numeric values on the monthly DMR. Otherwise, report the calculated value.

For any individual analytical result of "too numerous to count” (TNTC), that analysis shall be considered to be
invalid and another sample shall be promptly collected for analysis. If another sample cannot be collected
within the same sampling period for which the invalid sample was collected (during the same month if monthly
sampling is required, during the same week if weekly sampling is required, etc.), then the following procedures

apply:
i. A minimum of two samples shall be collected for coliform analysis within the next sampling period.

ii. If the sampling frequency is monthly or less frequent: For the period with the invalid sample results,
leave the spaces on the corresponding DMR for reporting coliform results empty and attach to the DMR
a letter noting that a result of TNTC was obtained for that period, and explain why another sample for
that period had not been collected.

If the sampling frequency is more frequent than monthly: Eliminate the result of TNTC from any further
calculations, and use all the other results obtained within that month for reporting purposes. Attach a letter
noting that a result of TNTC was obtained, and list all individual analytical results and corresponding sampling
dates for that month.

"Grab" sample, is a single "dip and take" sample so as to be representative of the parameter being monitored.

“IC25” or “Inhibition Concentration” is a point estimate of the toxicant concentration that would cause a given
percent reduction in a non-lethal biological measurement (e.g. growth or reproduction) calculated from a
continuous model (i.e. interpolation method). 1C25 is a point estimate of the toxic concentration that would
cause a 25-percent reduction in a non-lethal biological measurement.

"In-situ” measurement is defined as a single reading, observation or measurement taken in the field at the
point of discharge.

"Instantaneous” measurement is a single reading, observation, or measurement performed on site using existing
monitoring facilities.

“Intermittent Discharges” for the purpose of the Implementation of the Narrative Standard for Toxicity in
Discharge Permits using Whole Effluent Toxicity (WET) Testing policy, to be intermittent discharge and to
qualify for acute testing, one of the following must apply:
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A) The maximum discharge frequency is less than 3 consecutive days (72 hours), and less than 3 days per 7 day
period, and less than 10 days per month.

B) The maximum discharge frequency is less than 5 consecutive days (120 hours) and less than 5 days per
month.

C) It can be shown that discharge frequency and duration is tied solely to precipitation events, where the
discharge starts and stops shortly after the precipitations event starts/stops.

“LC50” or “Lethal Concentration” is the toxic or effluent concentration that would cause death in 50 percent
of the test organisms over a specified period of time.

“Maximum Weekly Average Temperature (WWAT)” is defined in the Basic Standards and Methodologies for
Surface Water 1002-31, as an implementation statistic that is calculated from field monitoring data. The
MWAT is calculated as the largest mathematical mean of multiple, equally spaced, daily temperatures over a
seven-day consecutive period, with a minimum of three data points spaced equally through the day. For lakes
and reservoirs, the MWAT is assumed to be equivalent to the maximum WAT from at least three profiles
distributed throughout the growing season (generally July-September).

The MWAT is calculated by averaging all temperature data points collected during a calendar day, and then
averaging the daily average temperatures for 7 consecutive days. This 7 day averaging period is a rolling
average, i.e. on the 8™ day, the MWAT will be the averages of the daily averages of days 2-8. The value to be
reported on the DMR is the highest of all the rolling 7-day averages throughout the month. For those days that
are at the end/beginning of the month, the data shall be reported for the month that contains 4 of the 7 days.

Day 1: Average of all temperature data collected during the calendar day.
Day 2: Average of all temperature data collected during the calendar day.
Day 3: Average of all temperature data collected during the calendar day.
Day 4: Average of all temperature data collected during the calendar day.
Day 5: Average of all temperature data collected during the calendar day.
Day 6: Average of all temperature data collected during the calendar day.
Day 7: Average of all temperature data collected during the calendar day.
15t MWAT Calculation as average of previous 7 days
Day 8: Average of all temperature data collected during the calendar day.
2" MWAT Calculation as average of previous 7 days
Day 9: Average of all temperature data collected during the calendar day.
379 MWAT Calculation as average of previous 7 days

“Minimum level (ML)” means the lowest concentration of an analyte that can be accurately and precisely
quantified using a given method, as determined by the laboratory.

“NOEC” or “No-Observed-Effect-Concentration” is the highest concentration of toxicant to which organisms
are exposed in a full life cycle or partial life cycle (short term) test, that causes no observable adverse effects
on the test organisms (i.e. the highest concentration of toxicant in which the values for the observed responses
are not statistically different from the controls). This value is used, along with other factors, to determine
toxicity limits in permits.

"Potentially dissolved (PD) metals fraction” is defined in the Basic Standards and Methodologies for Surface
Water 1002-31, as that portion of a constituent measured from the filtrate of a water and suspended sediment
sample that was first treated with nitric acid to a pH of 2 or less and let stand for 8 to 96 hours prior to sample
filtration using a 0.40 or 0.45-UM (micron) membrane filter. Note the "potentially dissolved” method cannot be
used where nitric acid will interfere with the analytical procedure used for the constituent measured.

“Practical Quantitation Limit (PQL)” means the minimum concentration of an analyte (substance) that can be
measured with a high degree of confidence that the analyte is present at or above that concentration. The use
of PQL in this document may refer to those PQLs shown in Part I.D of this permit or the PQLs of an individual
laboratory.

"Quarterly measurement frequency” means samples may be collected at any time during the calendar quarter if
a continual discharge occurs. If the discharge is intermittent, then samples shall be collected during the
period that discharge occurs.
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23. "Recorder” requires the continuous operation of an automatic data retention device for providing required
records such as a data logger, a chart and/or totalizer (or drinking water rotor meters or pump hour meters
where previously approved.)

24. SAR and Adjusted SAR - The equation for calculation of SAR-adj is:

SAR-adj= Na
Ca, + Mg"™
2
Where:

Na* = Sodium in the effluent reported in meq/l
Mg** = Magnesium in the effluent reported in meq/l
Ca, = calcium (in meq/l) in the effluent modified due to the ratio of bicarbonate to calcium

The values for sodium (Na*), calcium (Ca**), bicarbonate (HCO;) and magnesium (Mg**) in this equation are
expressed in units of milliequivalents per liter (meq/l). Generally, data for these parameters are reported in
terms of mg/l, which must then be converted to calculate the SAR. The conversions are:

Concentration in mg /|

meq/l = - - -
Equivalent weight in mg/meq

Where the equivalent weights are determined based on the atomic weight of the element divided by the ion’s
charge:

Na* = 23.0 mg/meq (atomic weight of 23, charge of 1)
Ca*™ = 20.0 mg/meq (atomic weight of 40.078, charge of 2)
Mg*™ = 12.15 mg/meq (atomic weight of 24.3, charge of 2)
HCO; = 61 mg/mep (atomic weight of 61, charge of 1)

The EC and the HCO; "/Ca** ratio in the effluent (calculated by dividing the HCO; - in meq/l by the Ca**in
meq/l) are used to determine the Ca, using the following table.

Table - Modified Calcium Determination for Adjusted Sodium Adsorption Ratio

HCO;/Ca Ratio And EC 1, 2, 3
Salinity of Effluent (EC)(dS/m)
0.1 0.2 0.3 0.5 0.7 1.0 1.5 2.0 3.0 4.0 6.0 8.0

.05| 13.20 13.61 13.92) 14.40 14.79| 15.26| 15.91| 16.43| 17.28 17.97| 19.07| 19.94

.10, 8.31| 8.57, 8.77/ 9.07 9.31| 9.62| 10.02, 10.35 10.89| 11.32| 12.01| 12.56

15| 6.34| 6.54 6.69 6.92) 7.11| 7.34| 7.65 7.90/ 8.31 8.64 9.17 9.58

.20/ 5.24| 5.40, 5.52| 5.71, 5.87| 6.06] 6.31 6.52| 6.86/ 7.13| 7.57| 7.91

.25| 4.51| 4.65 4.76, 4.92| 5.06| 5.22| 5.44| 5.62| 591 6.15 6.52| 6.82

300 4.00| 4.12) 4.21| 4.36) 4.48] 4.62| 4.82) 4.98 5.24| 5.44 5.77| 6.04

Ratio of .35 3.61| 3.72) 3.80, 3.94, 4.04| 4.17| 4.35| 4.49| 472, 4.91 5.21| 5.45
HCOs/Ca .40, 3.30| 3.40, 3.48| 3.60 3.70| 3.82| 3.98 4.11| 4.32| 4.49 4.77| 4.98
.45/ 3.05| 3.14 3.22| 3.33| 3.42| 3.53| 3.68| 3.80| 4.00 4.15| 4.41| 4.61

.50, 2.84/ 293 3.000 3.10 3.19| 3.29| 3.43 3.54| 3.72| 3.87 4.11| 4.30

75| 217 2.24) 2.29 237, 2.43| 2.51| 2.62| 2.70| 2.84 2.95 3.14 3.28

1.000 1.79| 1.85| 1.89| 1.96| 2.01 2.09, 2.16, 2.23] 2.35 2.44| 12.59| 2.71

1.25| 1.54, 1.59| 1.63| 1.68 1.73| 1.78 1.86| 1.92| 2.02, 2.10/ 2.23  2.33

1.50 1.37| 1.41 1.44| 1.49| 1.53| 1.58 1.65 1.70, 1.79, 1.86| 1.97| 2.07
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1.75 1.23, 1.27| 1.30 1.35 1.38| 1.43 1.49 1.54| 1.62 1.68] 1.78 1.86
2,000 1.13) 1.16, 1.19 1.23] 1.26] 1.31 1.36| 1.40| 1.48) 1.54 1.63 1.70
2.25, 1.04| 1.08 1.10 1.14] 117 1.21 1.26, 1.30 1.37, 1.42] 1.51 1.58
2,50/ 0.97, 1.00 1.02) 1.06/ 1.09 1.12| 117 1.21 1.27) 1.32| 1.40| 1.47
3.000 0.85| 0.89, 091 0.94 096 1.00, 1.04 1.07, 1.13| 117, 1.24] 1.30
3.50/ 0.78/ 0.80, 0.82, 0.85 0.87/ 090/ 0.94/ 0.97| 1.02, 1.06) 1.12| 1.17
4.000 0.71| 0.73] 0.75| 0.78 0.80 0.82, 0.86, 0.88, 0.93] 097/ 1.03| 1.07
450, 0.66/ 0.68/ 0.69| 0.72/ 0.74 0.76, 0.79, 0.82| 0.86| 0.90| 0.95| 0.99
5.00/ 0.61| 0.63 0.65 0.67, 0.69 0.71| 0.74| 0.76| 0.80 0.83) 0.88 0.93
7.00/ 0.49| 0.50/ 0.52] 0.53, 0.55| 0.57| 0.59| 0.61| 0.64/ 0.67| 0.71, 0.74
10.00, 0.39| 0.40, 0.41| 0.42, 0.43 0.45 047 0.48 0.51| 0.53| 0.56 0.58
20.00/ 0.24, 0.25, 0.26, 0.26/ 0.27/ 0.28/ 0.29| 0.30, 0.32, 0.33] 0.35] 0.37
30.00/ 0.18 0.19 0.20, 0.20, 0.21| 0.21| 0.22| 0.23| 0.24/ 0.25 0.27 0.28

25.

Adapted from Suarez (1981).

Assumes a soil source of calcium from lime (CaCOs;) or silicates; no precipitation of magnesium, and partial
pressure of CO, near the soil surface (Pcg;) is 0.0007 atmospheres.

Ca,, HCOs;, Ca are reported in meq/l; EC is in dS/m (deciSiemens per meter).

Because values will not always be quantified at the exact EC or HCO5 /Ca** ratio in the table, the resulting Ca,
must be determined based on the closest value to the calculated value. For example, for a calculated EC of 2.45
dS/m, the column for the EC of 2.0 would be used. However, for a calculated EC of 5.1, the corresponding
column for the EC of 6.0 would be used. Similarly, for a HCO;  /Ca** ratio of 25.1, the row for the 30 ratio would
be used.

The Division acknowledges that some effluents may have electrical conductivity levels that fall outside of this
table, and others have bicarbonate to calcium ratios that fall outside this table. For example, some data reflect
HCO; /Ca** ratios greater than 30 due to bicarbonate concentrations reported greater than 1000 mg/l versus
calcium concentrations generally less than 10 mg/l (i.e., corresponding to HCO; /Ca** ratios greater than 100).
Despite these high values exceeding the chart’s boundaries, it is noted that the higher the HCO; /Ca** ratio, the
greater the SAR-adj. Thus, using the Ca, values corresponding to the final row containing bicarbonate/calcium
ratios of 30, the permittee will actually calculate an SAR-adj that is less than the value calculated if additional
rows reflecting HCO; /Ca** ratios of greater than 100 were added.

"Seven (7) day average” means, with the exception of fecal coliform or E. coli bacteria (see geometric mean),
the arithmetic mean of all samples collected in a seven (7) consecutive day period. Such seven (7) day
averages shall be calculated for all calendar weeks, which are defined as beginning on Sunday and ending on
Saturday. If the calendar week overlaps two months (i.e. the Sunday is in one month and the Saturday in the
following month), the seven (7) day average calculated for that calendar week shall be associated with the
month that contains the Saturday. Samples may not be used for more than one (1) reporting period. (See the
“Analytical and Sampling Methods for Monitoring and Reporting Section in Part I.D.3 for guidance on
calculating averages and reporting analytical results that are less than the PQL).

26. “Sufficiently sensitive test procedures”:

i.An analytical method is ‘‘sufficiently sensitive’’ when the method detects and accurately and

precisely quantifies the amount of the analyte. In other words there is a valid positive result; or

ii.An analytical method is “sufficiently sensitive” when the method accurately and precisely quantifies
the result to the AWQC, as demonstrated by the ML is less than or equal to the AWQC. In other words,
the level of precision is adequate to inform decision making; or

iii. An analytical method is “sufficiently sensitive” when the method achieves the required level of
accuracy and precision, as demonstrated by the ML is less than or equal to the PQL. In other words,
the most sensitive method is being used and properly followed.

27. "Thirty (30) day average"” means, except for fecal coliform or E. coli bacteria (see geometric mean), the

arithmetic mean of all samples collected during a thirty (30) consecutive-day period. The permittee shall
report the appropriate mean of all self-monitoring sample data collected during the calendar month on the
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Discharge Monitoring Reports. Samples shall not be used for more than one (1) reporting period. (See the
“Analytical and Sampling Methods for Monitoring and Reporting Section in Part I.D.3 for guidance on
calculating averages and reporting analytical results that are less than the PQL).

Toxicity Identification Evaluation (TIE) is a set of site-specific procedures used to identify the specific
chemical(s) causing effluent toxicity.

“Total Inorganic Nitrogen (T.l.N.)” is an aggregate parameter determined based on ammonia, nitrate and
nitrite concentrations. To determine T.I.N. concentrations, the facility must monitor for total ammonia and
total nitrate plus nitrite (or nitrate and nitrite individually) on the same days. The calculated T.I.N.
concentrations in mg/L shall then be determined as the sum of the analytical results of same-day sampling for
total ammonia (as N) in mg/L, and total nitrate plus nitrite (as N) in mg/L (or nitrate as N and nitrite as N
individually). From these calculated T.I.N. concentrations, the daily maximum and thirty (30) day average
concentrations for T.I.N. shall be determined in the same manner as set out in the definitions for the daily
maximum and thirty (30) day average. (See the “Analytical and Sampling Methods for Monitoring and
Reporting Section in Part 1.D.5 for guidance on calculating averages and reporting analytical results that
are less than the PQL).

"Total Metals" means the concentration of metals determined on an unfiltered sample following vigorous
digestion (Section 4.1.3), or the sum of the concentrations of metals in both the dissolved and suspended
fractions, as described in Manual of Methods for Chemical Analysis of Water and Wastes, U.S. Environmental
Protection Agency, March 1979, or its equivalent.

“Total Recoverable Metals” means that portion of a water and suspended sediment sample measured by the
total recoverable analytical procedure described in Methods for Chemical Analysis of Water and Wastes, U.S.
Environmental Protection Agency, March 1979 or its equivalent.

Toxicity Reduction Evaluation (TRE) is a site-specific study conducted in a step-wise process to identify the
causative agents of effluent toxicity, isolate the source of toxicity, evaluate the effectiveness of toxicity
control options, and then confirm the reduction in effluent toxicity after the control measures are put in place.

"Twenty four (24) hour composite” sample is a combination of at least eight (8) sample aliquots of at least 100
milliliters, collected at equally spaced intervals during the operating hours of a facility over a twenty-four (24)
hour period. For volatile pollutants, aliquots must be combined in the laboratory immediately before analysis.
The composite must be flow proportional; either the time interval between each aliquot or the volume of each
aliquot must be proportional to either the wastewater or effluent flow at the time of sampling or the total
wastewater or effluent flow since the collection of the previous aliquot. Aliquots may be collected manually or
automatically.

"Twice Monthly" monitoring frequency means that two samples shall be collected each calendar month on
separate weeks with at least one full week between the two sample dates. Also, there shall be at least one
full week between the second sample of a month and the first sample of the following month.

“Two (2) -Year Rolling Average” (Antidegradation limits)- the average of all monthly average data collected in
a two year period. Reporting of two-year rolling average results should begin in the first DMR due once the
reporting requirements has been in place for a two year period. To calculate a two-year rolling average, add
the current monthly average to the previous 23 monthly averages and divide the total by 24. This methodology
continues on a rolling basis as long as the two year rolling average reporting and/or effluent limit applies (i.e.,
in the first reporting period use data from month 1 to month 24, in the second reporting period use data from
month 2 to month 25, then month 3 to month 26, etc). Ongoing reporting is required across permit terms when
data is available for a two year period.

"Visual" observation is observing the discharge to check for the presence of a visible sheen or floating oil.

"Water Quality Control Division” or "Division” means the state Water Quality Control Division as established in
25-8-101 et al.)



PART Il
Page 61 of 61
Permit No.: CO0045161

Additional relevant definitions are found in the Colorado Water Quality Control Act, CRS §§ 25-8-101 et seq.,
the Colorado Discharge Permit System Regulations, Regulation 61 (5 CCR 1002-61) and other applicable
regulations.



TRI-STATE GENERATION AND TRANSMISSION ASSOCIATION, INC.

HEADQUARTERS: P.O.BOX 33695  DENVER, COLORADO 80233-0695  303-452-6111

August 2, 2019

Submitted via email (andrea.stucky@state.co.us) and hard copy

Ms. Andrea Stucky

Water Quality Control Division

Colorado Department of Public Health & Environment
4300 Cherry Creek Drive South

Denver, CO 80246-1530

RE:  Compliance Schedule CS010 Status/Progress Report
CDPS Permit No. CO-0045161
Colowyo Coal Company, L.P. — Colowyo Coal Mine

Dear Ms. Stucky:

In accordance with Part I.E.1. of the Colowyo Coal Company, L.P. — Colowyo Coal Mine
Colorado Discharge Permit System (CDPS) Permit No. CO-0045161, the enclosed Narrative
Conditions form provides the required progress report on meeting the total recoverable iron
limits by August 1, 2022 at Outfalls 006 (AEL only), 010 (AEL only), 021, 022, 023, 024, and
025. Tri-State Generation and Transmission Association, Inc. (Tri-State) is the facility’s parent
company.

If you have any questions on the progress report, please contact Chantell Johnson (303-
254-3185 or cjohnson@fristategt.org) or Chris Gilbreath (303-254-3291 or
cgilbreath@tristategt.org).

Sincerely, p

/7 A

Bérbara A. Walz
Senior Vice President |
Policy & Compliance [/

Chief Compliance Officer
BAW:CJ
Enclosure
cc: Chantell Johnson (via email)
Chris Gilbreath (via email)
File G471-11.3(10)a-1
CRAIG STATION ESCALANTE STATION NUCLA STATION

P.O. BOX 1307 P.O.BOX 577 P.O. BOX 698

A Touchstone Energy* Cooperative K‘ b CRAIG, CO B1626-1307 PREWITT, NM 87045 NUCLA, CO 81424-0698
e 970-824-4411 505-876-2271 970-864-7316



Permit Narrative Conditions
Division Routing

@ ' COLORADO
0 w | Water Guality Control Division Date received

Uepartment of Public Health & Environiment
Data entered

PERMIT NARRATIVE CONDITIONS REPORT FORM Permits Reviewed
Enforcement Reviewed

Engineering Reviewed

Please print or type all information.

You must use this form whenever you are submitting any documents to the Water Quality Control Division
(besides permit modification applications and annual reports) that are required by your permit, including
documents you are submitting to comply with items listed in your permit’s compliance schedules or any other
reports or Special Studies required by your permit.

All items must be filled out completely and correctly.

Colorado Dept of Public Health and Environment
Water Quality Control Division - Records
4300 Cherry Creek Dr South WQCD-P-B2
Denver, CO 80246-1530
MAIL ORIGINAL FORM WITH INK SIGNATURES TO THE FOLLOWING ADDRESS:
FAXED or EMAILED FORMS WILL NOT BE ACCEPTED.

PART A. IDENTIFICATION OF PERMIT Please write the permit number
perviT NUmBer ©O-0045161

TYPE OF PERMIT (Check as many as apply):

Individual Permit X

Domestic Wastewater Treatment Facility Discharging to Groundwater
Domestic Wastewater Treatment Facility Discharging to Surface Water
Industrial/Mining X

Dewatering

Other (Please describe)

PART B. PERMITTEE INFORMATION (form should be signed by the legal contact listed here)
Company Name COIOWyO Coal Company L.P.

Mailing Address PO Box 33695

ay Denver sate CO sincode 80233-0695
Phone
Legal Contact Name Barbara A. Walz Number 30345261 11

Tile Senior Vice President, Policy & Compliance, . . bwalz@tristategt_org

Chief Compliance Officer

Page 10f3 June 2019



PERMIT NARRATIVE CONDITIONS REPORT FORM (continued)

PART C. FACILITY/PROJECT INFORMATION
Facility/Project Name COIOWYO Coal Mine

Location (address) 5731 State nghway 13

ayy Meeker county Moffat & Rio Blanco

Local Contact Name Chante" Johnson NPuhn:rt])zr 3032543185

nive Senior Environmental Planner . cjohnson@tristategt.org

PART D. CONTENTS AND PURPOSE OF SUBMISSION

1. What is the nature of the attached document?

Status Report
Mixing Zone dy|:|
Tracer Study,
Sediment Control PIanD

Documentati f Installation of Temperature Monitoring Equipment|:|
Salinity Study

Inflow/Infiltration Studyl:l

85 Percent Removalgiver Report|:|

Groundwater Study
Seepage Rate Study
Other (please describe)

2. Is this document submitted to comply with a compliance schedule in your permit? YES NOD

3. If this is a compliance schedule document, please answer the following:

What is the name or description of the compliance schedule? (For example, Activities to Meet
Total Ammonia Final Limits)

Activities to Meet Final Limits (outfalls 006 (AEL only), 010 (AEL only), 021, 022, 023, 0g;

. . - 1
What is the “code” in the compliance schedule chart for this item csoto

Page 2 of 3 June 2019



PERMIT NARRATIVE CONDITIONS REPORT FORM (continued)

PART E. ADDITIONAL DESCRIPTION INFORMATION INCLUDED (a summary of information attached)

Since the permit was effective on October 1, 2018, the only applicable outfall that has discharged
is Outfall 010. Therefore, the water quality (specifically total recoverable iron condition) of Outfalls
006, 021, 022, 023, 024, and 025 will be evaluated after discharges commence.

Sampling at Outfall 010 has been completed on the 2x/month frequency for total recoverable iron.
The sampling data from October 2018 through June 2019 is provided in an attached time-series
graph (Graph 1). For the sample collected on March 27, 2019, the facility reported results in
accordance with the alternate limits based on “precipitation less than or equal to the 10yr, 24hr
storm event (or snowmelt of equivalent volume)” on the Discharge Monitoring Report (DMR)
submitted by April 28, 2019 via NetDMR. Monitoring will continue under this permit and the
sources and possible treatments of iron will be evaluated. A drainage study is also planned to
evaluate the impact of any discharge from this outfall and other outfalls on downstream segments.
The results from these studies will be reported to the Division in accordance with the permit
compliance schedule.

PART E. CERTIFICATION Required Signatures
“I certify under penalty of law that | have personally examined and am familiar with the information submitted in this

application and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining

the information, | believe that the information is true, accurate and complete. | am aware that there are significant
penalties for submitting false information, including the possibility of fine or imprisonment.

“l understand that submittal of this application is for coverage under the State of Colorado Discharge Permit System until

such time as the application is amended or the certification is transferred, inactivated, or expired.”

Signatur?/ of Légally ﬁesp\énsible Part Date Signed
Barbara A. Walz { Senior Vice President, Policy and Compliance,
Name (printed) o Title Chief Compliance Officer

Page3of 3 June 2019




PERMIT NARRATIVE CONDITIONS REPORT FORM
CDPS PERMIT #CO-0045161

Graph 1. Time-Series Graph of Total Recoverable Iron at Outfall 010

Outfall 010 Total Recoverable iron (ug/L)

2000

2022 Alternate Limit (precipitation-related) for 30-day Average

1w

=0




TRI-STATE GENERATION AND TRANSAMISSION ASSOCIATION, INC.
HEADQUARTERS: P.O.BOX 33695  DENVER, COLORADO 80233-0695  303-452-6111

August 28, 2018

Submitted via email eric.minkiastate.co.us

Mr. Eric Mink

Water Quality Control Division

Colorado Department of Public Health and Environment
4300 Cherry Creek Drive South

Denver, Colorado 80246-1530

RE: CDPS Permit #C0-0045161
Colowyo Mine, Outfall 010
60-day TIE Status Report on Q2 2019 Whole Effluent Toxicity and
Request for Waiver from TIE

Dear Mr. Mink:

As reported in July 2019, Whole Effluent Toxicity (WET) was observed for the second
quarter 2019 at Outfall 010 at the Colowyo Coal Company, LP (Colowyo) Colowyo Mine
(CDPS Permit #C0O-0045161). Tri-State Generation and Transmission Association (Tri-State) is
the parent of Colowyo. This letter serves as both the 60-day status report for the Toxicity
Identification Evaluation (TIE) and a waiver request from future TIE requirements as the Q2
2019 Outfall 010 water quality is consistent with Q4 2018 and Q1 2019 (per the enclosed
SeaCrest letter). Therefore, we anticipate the results of the TIE and Toxicity Reduction
Evaluation already underway will be applicable to Q2 2019, as well. We request written approval
of the waiver via email or letter.

If you have any questions on this submittal, please contact Chantell Johnson at 303-254-
3185 (ciohnson@tristategt.org) or Chris Gilbreath at 303-254-3291 (cgilbreath@tristategt.org).

Sincerely,

N

'l) _ % y F( E';
gl (L
Bdrbara A. Walz \
Senior Vice President
Policy and Compliance/
Chief Compliance Officer

v
BAW:CJ:der
Enclosure
cc: Chris Gilbreath (via email) File: G471-11.3(10)a-5
Chantell Johnson (via email)
CRAIG STATION ESCALANTE STATION NUCLA STATION

P.O. BOX 1307 P.0. BOX 577 P.O.BOX 698

A Touchstone Energy” Cooperative R' CRAIG, CO 81626-1307 PREWITT, NM 87045 NUCLA, CO 81424-0698
e 970-824-4411 505-876-2271 970-864-7316



[(seaCrestGroup

AN ENVIRONMENTAL SERVICES COMPANY
July 24, 2019

Chantell Johnson

Tri-State Generation and Transmission Association, Inc.
1100 W 116" Ave.
Westminster, CO 80234

Ms. Aalbers

Colowyo Coal Company
5731 State Hwy 13
Meeker, Colorado 81641

Dear Ms. Johnson and Ms. Aalbers:

SeaCrest Group has undertaken the TIE (Toxicity Identification Evaluation) at the request of
Colowyo Coal Company L.P. because of a WET result that required an automatic compliance
response. The WET test was initially in quarter four (Q4) of 2018 and subsequently into quarter
two (Q2) of 2019 suggesting toxicity to the Ceriodaphnia dubia test species. This document is an
update of provide the status of the TIE and projected next steps in consideration of the recent

additional failure of Colowyo’s permitted quarterly WET test this past June.

The most recent effluent tests (initial & baseline) exhibited the same toxicity patterns as in
previous TIE tiers and quarterly WET testing. Due to the lack of variability of the effluent, we
conclude that under the current TIE investigations, testing can be applied to the current source of
failure in the Q2 permitted WET test in 2019. A log of Colowyo’s effluent details and test

statistics from December, 2018 to the most recent samples, June, 2019, is provided in Appendix
1 of this update.

It is worth noting the most recent sample volume received from Colowyo for TIE testing was
taken on June 10, 2019, and the Q2 WET test sample was taken on June 17, 2019. No distinct

differences were observed. For this reason, it is recommended that a waiver request be made for
the Q2 WET violation.

500 S. Arthur Avenue, Unit 450 ¢ Louisville, CO 80027 « 303.661.9324 ¢ 303.661.9325fax * www.seacrestgroup.com



Continuing the TIE manipulations, our research on different limestone dosages and variations of
R.O. treatment strengths would be useful for the next phase of refinement testing in order to

uncover specific details/thresholds on toxicity removal for the Colowyo site discharge.

The initial observations made when comparing samples from December, 2018 to June, 2019 in
the targeted species (Ceriodaphnia dubia, C.dubia) tests are as followed:
1) Statistically, the sublethal (reproduction) ICys for C. dubia species remains between the
values of 34% - 66%, and for lethal (survival), between 52% - 82%.
2) Conductivity in the effluent tests remain between 3810 - 4340 pmhos
3) pH at arrival remains around 7.8 — 8.3, and through the test remains around a pH of 7.8 —
8.5.
4) Hardness and alkalinity remain around 650 — 1000 for hardness and 830 — 1100 for
alkalinity.

5) Residual chlorine and ammonia remain at low or non-concerning levels.

Our next projected phase of testing with the R.O and limestone manipulations is proposed to start
in August, 2019 and should solidify findings from the TIE investigations and offer better
application reference based on the previous set of TDS removal tests conducted in June, 2019.
The next phase will continue to explore how different doses of ground limestone affect TDS
removal, and the R.O. treatment is going to attempt to manipulate the strength of TDS removal
(allow more TDS through, rather than taking out the maximum) to better establish C. dubia
species sensitivity thresholds in which Colowyo’s partnered engineering team can utilize in their

TRE process.

If you have any questions or concems, please do not hesitate to contact me at (303) 661-9324.
Best regards,

Lt UL

Tessa Hunt-Woodland
Laboratory Manager
Enclosure(s): Appendix 1



Appendix 1: Colowyo C. dubia WET Summary Logs



Table 1: Colowyo C. dubia WET Summary Log;: quarterly and TIE investigation testing
comparison of the 100% effluent

Colowyo Lethality: Reproduction:
IWC: 100%
Ceriodaphnia | NOEC IC25 NOEC IC25 Conductivity
dubia WET Range
Summary:
Q42018 60% 65.0% 40% 47.8% 3900-4340
Accelerated | 60% 62.5% 20% 35.2% 4120-4230
Accelerated 2 60% 56.0% 40% 44.4% 4130-4180
Q1 2019 60% 61.7% 40% 34.40% 3950-4070
TIE initial (5 80% 81.3% 60% 54.90% 3990-4240 | *using bracketed
reps) dilution series
TIE tier 75% 65.6% 50% 58.1% 4040-4120 | *using bracketed
Ibaseline (5 dilution series
reps)
TIE baseline 75% 76.6% 50% 54.8% 3810-4290 | *using bracketed
#2 (5 reps) dilution series
TIE tier 2 75% 62.5% 50% 56.7% 4020-4250 | *using bracketed
baseline (5 dilution series
reps) il
TIE tier 2 50% 52.1% 50% 52.1% 4050-4180 | *using bracketed
baseline#2 (5 dilution series
reps) ~ -
TIE Phase | 60% 56.7% 40% 59.7% 4060-4260 | *using regular
confirmation permit dilution
baseline (10 series
reps)
TIE Initial-10 80% 81.70% 60% 65.50% 3990-4170 | *New sample
rep (new volume & using
sample regular permit
collected) dilution series
TIE Baseline 60% 65.60% 40% 61.80% 4010-4180 | *using regular
(10 reps) permit dilution

_ series
Q22019 60% 64.3% 20% 47.5% 3980-4210* | *sample #3 =1206

from flash flooding

at mine; outlier from
normal discharge




Table 2: Colowyo Effluent (100%) Benchchemistry Summary Log; quarterly and TIE

investigation testing comparison

Collection Notes:

Original sample: 2/20/19

New sample: 6/10/19

Chemical analysis a

similarities- Date of | Sulfate | Sodium | Calciu | Potassium | Magnesium

Test Type: analysis: | (SO4) (Na) m (Ca) (k) (Mg) _

TIE initial (5 reps) Mar-19 | 1450 788 144 19 126 *SCG
TIE tier 2 baseline#f2 Apr-19 | 1450 920 144 25 130 *SCG & TA
(5 reps) B

TIE Phase | conf. May-19 | 1600 920 97 23 130 *TA
baseline (10 reps)

TIE Initial-10 rep (new |  Jun-19 | 1500 810 140 2 | 120 *TA
sample collected)
| TIE Baseline (10reps) | Jun-19 | 1421 765 145 | 20 110 | *SCG




TRI-STATE GENERATION AND TRANSMISSION ASSOCIATION, INC.

HEADQUARTERS: P.O.BOX 33695  DENVER, COLORADO 80233-0695  303-452-6111

August 28, 2019

Submitted via email eric.minkia state.co.us

Mr. Eric Mink

Water Quality Control Division

Colorado Department of Public Health and Environment
4300 Cherry Creek Drive South

Denver, Colorado 80246-1530

RE: CDPS Permit #C0O-0045161
Colowyo Mine, Outfall 010
180-day TIE Report on Q1 2019 Whole Effluent Toxicity and
Commencement of Toxicity Reduction Evaluation

Dear Mr. Mink:

As reported on March 15, 2019, Whole Effluent Toxicity (WET) was observed for the
first quarter 2019 at Outfall 010 at the Colowyo Coal Company, LP (Colowyo) Colowyo Mine
(CDPS Permit #C0O-0045161). This letter and enclosure comprise the 180-day submittal for the
Toxicity Identification Evaluation (TIE) for this outfall. We are also commencing work on the
Toxicity Reduction Evaluation (TRE). Tri-State Generation and Transmission Association (Tri-
State) is the parent of Colowyo.

SeaCrest Group is conducting the TIE on behalf of the facility, combining the Q1 2019
and Q4 2018 TIEs. As reported in June 2019, SeaCrest completed Phase I, Tiers 1 and 2 of the
TIE in accordance with EPA’s 1991 Methods for Aquatic Toxicity Identification Evaluations,
Phase I Toxicity Characterization Procedures, Second Edition (EPA/600/6-91/003) and 1992
Toxicity Identification Evaluation: Characterization of Chronically Toxic Effluents, Phase I
(EPA/600/6-91/005F), and a Phase I confirmation analysis and pH gradient testing studies to
investigate the pH 3 treatment results.

The enclosed SeaCrest Group report investigated Total Dissolved Solids (TDS) as the
primary toxicant in response to previous work. The analyses included reverse osmosis (RO)
treatment, C18 SPE column filtration treatment (used as negative control for RO treatment), and
ground limestone dose treatment. The results indicated that the toxicant is not organic-based;
however, additional work is required to investigate toxicity removal technologies. The additional
work will be incorporated into the TRE analysis, and will be reported to the Division as
appropriate.

CRAIG STATION ESCALANTE STATION NUCLA STATION
P.O. BOX 1307 P.O. BOX 577 P.0. BOX 698
A Touchstone Enetgy”Coopetative R- H’ CRAIG, CO 81626-1307 PREWITT, NM 87045 NUCLA, CO 81424-0698
o 970-824-4411 505-876-2271 970-864-7316



S

Mr. Eric Mink
August 28, 2019
Page 2

If you have any questions on this submittal, please contact Chantell Johnson at 303-254-
3185 (ciohnson@itristategt.org) or Chris Gilbreath at 303-254-3291 (cgilbreath@fristategt.org).

Sincerely,

o)V,

Senior Vice Presiden
Policy and Compliante
Chief Compliance cer

BAW:ClJ:der
Enclosure
cc: Chris Gilbreath (via email)

Chantell Johnson (via email)
File  G471-11.3(10)a-5

AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER

A Touchstone Energy"Cooperative KT



s eaCrestGroup

AN ENVIRONMENTAL SERVICES COMPANY
August 8,2019

Chantell Johnson

Tri-State Generation and Transmission Association, Inc.
1100 W 116" Ave.
Westminster, CO 80234

Ms. Aalbers

Colowyo Coal Company
5731 State Hwy 13
Meeker, Colorado 81641

Dear Ms. Johnson and Ms. Aalbers:

SeaCrest Group has undertaken the TIE (Toxicity Identification Evaluation) at the request of
Colowyo Coal Company L.P.. This testing is in response to a WET result that required an
automatic compliance response initially in quarter four (Q4) of 2018 and continuing into quarter
two (Q2) of 2019 suggesting toxicity to the Ceriodaphnia dubia test species. The manipulations
and tests intended to characterize the potential group of toxicants responsible for the observed
toxicity included a reverse osmosis (R.Q.) treatment, a C18 SPE column filtration treatment
(acting as a negative control for the R.O. test), and a ground limestone dose treatment. This
report represents testing of Total Dissolved Solids (TDS) as the primary toxicant in response to
findings from previous tiers. The TIE was performed in accordance with EPA protocols for the
conduct of such investigations along with additional testing and chemical analysis.

This series of tests included an initial toxicity confirmation test followed by a baseline effluent,
the R.O. treated effluent, the C18 filtered effluent, and the limestone treatment effluent. All tests
were conducted under full, ten (10) replicate chronic conditions with the permitted dilution

series. An aliquot from each effluent was chemically analyzed for characterization and
comparison.

The initial and baseline tests exhibited the same toxicity patterns as in previous TIE tiers and
quarterly WET testing. Lethal and sublethal toxicity were eliminated in the R.O. treated effluent
as the TDS was substantially removed by the treatment. The limestone treated effluent
eliminated all lethal toxicity, but not the sublethal toxicity. The C18 filtered effluent did not
result in toxicity reduction, and the test can be used to support the conclusion that the toxicant is
not organic based. It is believed that further research on limestone and extent of R.O. treatments
would be useful for future testing as an option for toxicity removal.

If you have any questions or concems, please do not hesitate to contact me at (303) 661-9324.
Best regards,

A AL Ll

Tessa Hunt-Woodland
Laboratory Manager
Enclosure(s): Report

500 5. Arthur Avenue, Unit 450 » Louisville, CO 80027 + 303.661.9324 + 303.661.9325 fax * www.seacrestgroup.com



RESULTS OF TDS AS PRIMARY TOXICANT TESTING OF THE
CHRONIC TIE (TOXICITY IDENTIFICATION EVALUATION)
CONDUCTED FOR
COLOWYO COAL COMPANY L.P.

ON THE
COLOWYO 010A SITE

Prepared for:

Chantell Johnson
Tri-State Generation and Transmission Association, Inc.
1100 W 116™ Ave.
Westminster, CO 80234

Ms. Angela Aalbers
Colowyo Coal Company
5731 State Hwy 13
Meeker, Colorado 81641

Prepared by:

SeaCrest Group
500 S Arthur Ave. Suite 450
Louisville, Colorado 80027-3065
(303) 661-9324

August 8, 2019



Client: Colowyo Coal Company CO0045161 SCG Project No.: 419331.B
Site: 010A Outfall
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Client: Colowyo Coal Company CO00045161 SCG Project No.: 419331.B
Site: 010A Outfall

Chronic Toxicity Test Summary

Test: 7-day static renewal using Ceriodaphnia dubia
Client: Colowyo Coal Company

Test Procedure/Method Followed: EPA/821/R-02-013. Method 1002.0 (2002)
Sample Description: 419331.B

Effluent 0855-0925 06-10-2019 06-10-2019
CONTROL 100%
(Initial/Treatment Testing) (Initial Effluent)
Hardness (mg/L. as CaCO;) 96/84 680
Alkalinity (mg/L as CaCO,) 57/57 841
Total residual chlorine (mg/L) <0.01 <0.01
Total ammonia (mg/L as NHj3) <0.03 1.19
Dilution Water: ¢ Moderately hard laboratory reconstituted water
Test Organism Source: o Ceriodaphnia dubia
SeaCrest Group
Reference Toxicant: ¢ Sodium Chloride

SeaCrest Group 3



Client: Colowyo Coal Company
Site: 010A Outfall

CO0045161

SCG Project No.: 419331.B

TDS as Primary Toxicant Testing

T

Test Initiation Time 1330
Test Initiation Date 06-11-2019
Test Completion Time 1230
Test Completion Date 06-17-2019

Test Initiation Time

Test Initiation Date 06-24-2019

Test Completion Time 1430

Test Completion Date 07-01-2019 |

1540

Test Initiation Time

Test Initiation Date 06-24-2019
Test Completion Time 1500
Test Completion Date 07-01-2019

Test Initiation Time 1500
Test Initiation Date 06-24-2019
Test Completion Time 1400
Test Completion Date 07-01-2019

Test Initiation Time

1600
Test Initiation Date 06-24-2019
Test Completion Time B 1530 ]
Test Completion Date 07-01-2019

SeaCrest Group



Client: Colowyo Coal Company
Site: 010A Outfall

C0O0045161

SCG Project No.: 419331.B

Test Concentrations (permitted series):
Number of Organisms/Concentration:

Replicates at each Concentration:

Abstract of TDS as Primary Toxicant Test Results

10 for Ceriodaphnia dubia

10 for Ceriodaphnia dubia

Control (0%), 20%, 40%, 60%, 100%

Ceriodaphnia dubia Initial Baseline R.O.
Test vessel size 30ml 30ml 30ml
Exposure volume 15ml 15ml 15ml
Reproduction IC;s 65.5% 61.8% >100%
Temperature Range

C) 24.1-259 24.1-259 24.1-259
Dissolved Oxygen

Range (mg/L) 6.8-8.1 6.7-8.0 6.6-8.4
pH Range 1.7-84 7.8-8.5 6.8-8.4

C18 Filtration Limestone
30ml 30ml
15ml 15ml

48.5% 58.5%
24.1-25.9 24.1-259
56-8.5 41-74
79-84 7.7-8.8

SeaCrest Group



Client: Colowyo Coal Company CO0045161 SCG Project No.: 419331.B
Site: 010A Qutfall

INTRODUCTION

Toxicity was demonstrated to the Ceriodaphnia dubia test species after the Colowyo
Coal Company L.P. 010A outfall effluent failed lethal and sub-lethal statistical endpoints for
quarterly Whole Effluent Toxicity (WET) testing during the fourth quarter (Q4) of 2018. In
accordance with generally accepted Environmental Protection Agency (EPA) and Colorado
Department of Public Health and Environment (CDPHE) procedures, failure of accelerated tests
demonstrates a pattern of toxicity and this triggers the need to initiate a TIE (Toxicity
Identification Evaluation) to characterize the possible cause of the observed toxicity. After each
manipulation of the effluent, chronic toxicity tests are run to determine the effects of the
manipulation on the toxicity of the effluent. This report details the results of testing TDS as the
primary toxicant group by different removal applications.

MATERIALS AND METHODS

Sample Collection

An effluent sample of 34 gallons was collected from the discharge system in June 2019.
The sample was delivered chilled to the SeaCrest lab where it was held at 0-6°C.

Dilution Water

Laboratory reconstituted water was used as both the dilution water source and the control
for the tests. Reconstituted water was produced by adding sodium bicarbonate, calcium sulfate,
magnesium sulfate, potassium chloride, and sodium selenate to deionized water.

Test Organisms

The biomonitoring tests were conducted with Ceriodaphnia dubia. Ceriodaphnia dubia
is cultured in the SeaCrest laboratory. Brood females are cultured in individual plastic beakers on
brood boards for a period of up to 14-days. Neonates less than 24-hours old released from third
or subsequent broods of eight or more within an 8-hour period are removed from the brood
chambers and used in tests. Brood and stock organisms are fed daily with a mixture of Yeast,

Cereal Leaves and Trout Chow (YCT). This is supplemented with an equal volume of green
algae (Selenastrum capricornutum).

Test Procedures

Upon receipt at the lab, samples are analyzed for alkalinity, hardness, conductivity,
dissolved oxygen, ammonia, chlorine and pH. Alkalinity and hardness are determined
titrimetrically according to methods described in Hach Chemical Company!. Ammonia is
measured by a Thermo Orion ion-selective electrode according to the procedures in

APHA/AWWA/WEF?. Conductivity, dissolved oxygen and pH probes were used to take these
measurements.

This series of tests were started on 06-11-2019 and 06-24-2019. The tests were
performed according to the guidelines/procedures outlined in USEPA’ and the Colorado
Department of Public Health and Environment®. Manipulation tests were conducted accordingly
alongside a baseline effluent test for comparison. The TIE guidelines describe suggested
adjustments that the effluent should undergo and stipulate that a “baseline” test is run
concurrently with all tests to monitor any change in the toxicity of the samples during the testing

period. Individual organisms were placed in 30 ml plastic containers containing approximately
15 ml of exposure medium.

SeaCrest Group 6



Client: Colowyo Coal Company C0O0045161 SCG Project No.: 419331.B
Site: 010A Outfall

Ten replicates at each concentration/effluent were used for the initial, baseline, and
manipulation tests. The animals were fed daily with the YCT mixture and an equal volume of
the green algae (Selenastrum capricornutum). Routine measurements were made each day of
temperature, dissolved oxygen, conductivity and pH identified in the guidelines.

TDS as Primary Toxicant Testing

When considering TDS as a primary toxicant, removal applications usually include ion
removal, precipitation, filtering, and/or dilution. High TDS can be detected by monitoring
conductivity of effluent and the use of evaporation dish TDS detection method. Historically the
Colowyo effluent being tested ranges from 3460-4340 pmhos/cm in conductivity. With previous
tiers ruling out toxicity groups such as major metals, oxidizable substances, non-polar organics,
surfactants and volatile compounds, the remaining toxicant group in question was TDS.

TDS removal was attempted by an R.O. treatment and a limestone treatment. Effluent
treated by a C18 SPE column was conducted alongside the treatments to ensure the R.O.
treatment was removing more than just the non-polar organics (C18 test used as a negative
control).

Initial Toxicity & Baseline Test

A new sample volume was delivered to the lab on June 10" of 2019 at the request to continue
the TIE investigations; not enough of the original sample was remaining to conduct such testing. An
initial toxicity test (full, 10 rep) chronic was tested to confirm persistence and pattern of toxicity in
the new volume collected. A baseline test was conducted (full, 20 rep chronic) alongside treated
effluent tests for comparison against original toxicity.

R.O. Test

The intention of treating effluent by a reverse osmosis (R.0.) system is to evaluate the
effluent post treatment to determine the TDS removal efficiency. The treated effluent was tested by
WET testing and analytical testing to ensure quantities of regularly problematic ions known to the
Colowyo effluent had reduced and removed toxicity in the WET test. The R.O. treatment is a great
tool for determining thresholds of TDS/ion concentrations not toxic to the testing species to aid in
application options when implementing Colowyo’s outfall discharge treatment.

CI8 Filtration Test

The use of a C18 SPE column was used as a negative control against the TDS removal
treatments in this series of testing. The C18 column is used to extract non-polar organics and confirm
that the R.O. treatment removed more than non-polar organics to conclude the removal of TDS
toxicity.
Limestone Test

The use of ground limestone was intended to aid in TDS removal in return for the removal of
toxicity seen in the effluent WET test. We added 2.8g/gal. to each gallon of effluent, aerated each for
20mins then spun each on the stir plate for an additional hour to ensure proper dispersal. The effluent
was then filtered through a glass fiber filter and the filtrate was used as the testing effluent.

Data Analysis

Data from the test(s) were analyzed on a personal computer using the TOXCALC package
developed by Tidepool Scientific Software. Test acceptability was determined using control
survival and performance criteria, concentration-response relationships and percent minimum
significant differences (USEPA 59).

SeaCrest Group 7



Client: Colowyo Coal Company CO0045161 SCG Project No.: 419331.B
Site: 010A Outfall

INITIAL TOXICITY TEST RESULTS

Initial Toxicity Test Results
Test results for the Initial test are summarized in Table 1 and provided on the data sheets
located in Appendix 1. Survival was 20% in the 100% effluent and ranged from 80% to 100% in

the remaining effluent concentrations. Control survival was 100%. The IC,s for survival was
estimated at 81.7%.

Table 1. Summary of Initital test results. Ten animals were exposed at each concentration.
An asterisk (*) denotes a statistically significant difference from the control.

‘Concentrat

Control (0%) 10 30.7 25 37
20% 10 30.7 26 36
40% 10 29.5 27 35
60% 10 26.5 16 32
80% 8 13.9 0 19 *
100% 2 5.0 0 19 * *

Average numbers of neonates in the 100% effluent was 5.0 and ranged from 13.9 — 30.7
in the remaining effluent concentrations. Average number of neonates in the control was 30.7.
The ICys for reproduction was estimated at 65.5%.

SeaCrest Group 8



Client: Colowyo Coal Company CO0045161 SCG Project No.: 419331.B
Site: 010A Outfall

BASELINE TEST RESULTS

Baseline Results

Test results for the baseline test are summarized in Table 2 and provided on the data
sheets located in Appendix 1. Survival was 0% in the 100% effluent and ranged from 10% to
100% in the remaining effluent concentrations. Control survival was 100%. The IC,s for
survival was 65.6%.

Table 2. Summary of the baseline test results. Ten animals were exposed at each
concentration. An asterisk (*) denotes a statistically significant difference from the control.

Control (0%) 10 32.0 27 34
20% 10 29.5 3 51
40% 10 28.6 22 36
60% 10 26.1 16 38 i
80% 1 3.2 0 27 * *
100% 0 0.0 0 0 * *

Average numbers of neonates was 0.0 in the 100% effluent and ranged from 3.2 —29.5 in
the remaining effluent concentrations. Average number of neonates in the control was 32.0. The
IC,;5 for reproduction was 61.8%.

SeaCrest Group 9



Client: Colowyo Coal Company CO0045161 SCG Project No.: 419331.B
Site: 010A Outfall

R.O. TEST RESULTS

R.O. Test Results
Test results for the R.O. test are summarized in Table 3 and provided on the data sheets
located in Appendix 1. Survival was 100% in the 100% effluent and ranged from 90% to 100%

in the remaining effluent concentrations. Control survival was 100%. The IC;; for survival was
>100%.

Table 3. Summary of R.O. test results. Ten animals were exposed at each concentration.
An asterisk (*) denotes a statistically significant difference from the control.

Concentration Surviving  Births _
Control (0%) 10 29.1 0 38
20% 10 29.1 17 35
40% 10 348 29 39
60% 10 33.8 30 39
80% 9 29.7 16 39
100% 10 33.8 30 36

Average numbers of neonates was 33.8 in the 100% effluent and ranged from 29.1 — 34.8
in the remaining effluent concentrations. Average number of neonates in the control was 29.1.
The IC;s for reproduction was >100%.

SeaCrest Group 10



Client: Colowyo Coal Company C00045161 SCG Project No.: 419331.B
Site: 010A Outfall

C18 FILTRATION TEST RESULTS

C18 Filtration Results

Test results for the C18 Filtration test are summarized in Table 4 and provided on the
data sheets located in Appendix 1. Survival was 0% in the 100% effluent and ranged from 10%
to 100% in the remaining effluent concentrations. Control survival was 100%. The ICys for
survival was 65.6%.

Table 4. Summary C18 Filtration test results. Ten animals were exposed at each
concentration. An asterisk (*) denotes a statistically significant difference from the control.

Control (0%) 10 33.8 29 42
20% 10 35.8 30 49
40% 10 29.0 22 32 *
60% 10 21.7 16 29 *
80% 1 5.1 0 13 * pl
100% 0 2.4 0 7 * ¥

Average numbers of neonates was 2.4 in the 100% effluent and ranged from 5.1 — 35.8 in
the remaining effluent concentrations. Average number of neonates in the control was 33.8. The
ICys for reproduction was 48.5%.

SeaCrest Group i1



Client: Colowyo Coal Company C00045161 SCG Project No.: 419331.B
Site: 010A Outfall

LIMESTONE TEST RESULTS

Limestone Test Results

Test results for the Limestone test are summarized in Table 2 and provided on the data
sheets located in Appendix 1. Survival was 80% in the 100% effluent and was 100% in the

remaining effluent concentrations. Control survival was 100%. The ICys for survival was
>100%.

Table 2. Summary of Limestone test results. Ten animals were exposed at each
concentration. An asterisk (*) denotes a statistically significant difference from the control.

20% 10 334 27 42
40% 10 304 24 4]
60% 10 234 13 31 *
80% 10 19.2 7 25 *
100% 8 12.9 4 21 i

Average numbers of neonates was 12.9 in the 100% effluent and ranged from 19.2 - 33.4
in the remaining effluent concentrations. Average number of neonates in the control was 30.4.
The ICys for reproduction was 58.5%.

SeaCrest Group 12



Client: Colowyo Coal Company CO00045161 SCG Project No.: 419331.B
Site: 010A Outfall

DISCUSSION

SeaCrest Group has undertaken the TIE at the request of Colowyo Coal Company L.P.
and Tri-State Generation and Transmission Association, Inc. for the 010A outfall discharge. The
TIE is being performed in accordance with EPA guidelines for the conduct of such
investigations’ with additional manipulation tests alongside.

An initial toxicity test with the following dilution series, 0%, 20%, 40%, 60%, 80%, and
100%, was initiated on February 21, 2019. This test confirmed the persistence of toxicity to the
C. dubia test species resulting in a sub-lethal ICys of 54.9%. The initial toxicity test conducted for
this series of tests with the new sample provided resulted in a sub-lethal IC;s of 65.5%.

From the data collected so far, there are enough results to conclude the toxicant may not
be primarily pH dependent, a metal, or an organic, but rather directs us to consider TDS/ionic
imbalances as the primary toxicant present in the effluent.

An important factor in the characterization of this water is the elevated TDS levels. For
the purposes of WET testing, TDS is often measured as conductivity umhos/cm. The TDS is
considered elevated when it exceeds 1,000 pmhos/cm at the LOEC of any test’. In Tier 1 of
Phase I this was the case as the effluent ranged from 3810-4290 pmhos/cm (as seen in
initial/Tier 1 baseline tests) and in Tier 2 the effluent ranged from 4020-4250 pmhos/cm
(as seen in the two baseline tests). Phase I Confirmation testing effluent ranged from 4060-4260
phmos/cm. For this series of tests conducted in June, the Colowyo effluent ranged from (3990-
4180 phmos/cm (as seen in initial/baseline tests). This suggests that TDS is a primary toxicant,
secondary toxicant, or a mask to other toxicants. TDS has long been recognized as a difficult
means of identifying or projecting potential toxicity in the field of aquatic toxicology'® "". This is
due to the complex interactions between the major ions that contribute to TDS, including, but not
limited to, chloride, sodium, calcium, magnesium, potassium, bicarbonate, and sulfate.

Chemical analysis was conducted at SeaCrest Group and at TestAmerica on each effluent
used in testing. Analytical results are shown in Appendix 2. The contributors to the TDS are SO,,
Na, Ca, Mg, K, and C1 (decreasing order). About one-half of the TDS appears to be due to SO4
and Na. In addition, though less prevalent, K and HCOs are noted as contributing to the TDS of
the effluent. Testing in this phase primarily targeted the reduction of effluent TDS by conducting
a full-scale baseline effluent test alongside full-scale manipulated effluent tests under the
permitted dilution series.
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Client: Colowyo Coal Company CO0045161 SCG Project No.: 419331.B
Site: 010A Qutfall
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Client: Colowyo Coal Company C0O0045161 SCG Project No.: 419331.B
Site: 010A Outfall

Appendix 1 — Chain of Custody Form
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SeaCrest Group

: Form #: 42
Louisville, CO sample Recemt Form Effective: Decen:’l;:: 2008
Project#: . .419 5 5| 1> : Sample # —
Date: &Gle’] { Initials: /<>
Samples Were:
1. Shipped : and Delivered >Messengered (circle one)
Notes: T
2. Chilled to Ship (\.‘Amb_i_eq_t '\',,Chilled (circle one)
Notes:
Wet lce Blue lce (circle one)
3. Cooler Received Broken or Leaking Y d;l; NA
Notes:
4. Sample Received Broken or Leaking Y @ NA
Notes:
. - - Y
5. Received Within Holding Times CY/ N
Notes: :
6. Aeration necessary Y Qﬂ / NA
Notes: .
7. Sample Received at Temperature between Q-6°C . Y N (’ﬁ_ o

Notes:.Sa/;z(}/))gb( Sy e (,(a_,b -

g

8. Description of Sample (Color, Odor, and/or Presence of Particulate Matter):
oft. Clecd p7e0 viisihle 1%

rec'g

Aeration
Temp | DO mgn) | DO (%say| pH Cond Time | DO (mgn) | DO (%sat)

pH

(1, 222 |97 ¢ 1.9 (4020

Custody Seals: B

1. Present on Outer Package Y 6\1 L/ o
2. Unbroken on Outer Package Y N @A)
3. Present.-on Sample Y 1 i
4. Unbroken on Sample Y N @

Custody Documentation:
1. Present Upon Receipt of Sample @ N



Client: Colowyo Coal Company C00045161 SCG Project No.: 419331.B
Site: 010A Outfall

Appendix 2 — Data Sheets for the Ceriodaphnia dubia Tests
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Client: Colowyo Coal Company CO0045161 SCG Project No.: 419331.B
Site: 010A Outfall

TDS AS PRIMARY TOXICANT

WET TEST REPORT FORM — CHRONIC

INITIAL TEST
Permittee:  Colowyo Coal Company L.P. Outfall: 010A
Permit No.: CO00045161
Test Type: Routine[[] TIE
Test Species: Ceriodaphnia dubia IWC: 100%
Test Start Test End
Time Test Start Date Time Test End Date
1330 06-11-2019 1230 06-17-2019

% Survival for day 1 100 100 100 100 100 100
% Survival for day 2 100 100 100 100 100 70
% Survival for day 3 100 100 100 100 80 50
% Survival for day 4 100 100 100 100 80 30 |
% Survival for day 5 100 100 100 100 80 30
% Survival for day 6 1N

B | [ [ Il 1
dTotal | 307 | s07 | 205 | 26
Recon Water: 96
Recon Water: 57

pH (initial/final) — Control: 8.1/8.3 100%: 7.9/8.4

Were all Test Conditions in Conformance with Division Guidelines? YES No[]
If NO, list deviations from test specifications:

Laboratory: SeaCrest Group

Comments:

Analyst’s Name: Jacquelyn Weaver, Sarah Adler, and Daniela Thornton

&EM%M [ JTMM Date ELW 19
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SeaCrest Group
Louisville, CO

Ceriodaphnia Chronic Benchsheet

(et fes)

permittee:_ (o[ W YD (Gal Co.

Lab#: 419 331.8

Form #: 101a

Effective: January 2009

Site: —Bi-A—EL O\O) A’

IWC %: (o0 Template #: 5 Dilution Water: M }{-19 - 013 Sample Date: OO 19
Age & Source: cerio Ol (032 Test Start: 061((q 1320 TestEnd: OGIFI{ 1230
Test Conditions: _ Fi|fo, Ly bahue SR € ‘
0 1 2 3‘= ) 6 6 7 8 | Total
(C) 0 0 0 G ) (®) Vg 30
0 0 0 [&) 6 1 L3 3\
0 0 0 [ g (] 13 32
0 0 0 (p o 1. 16 34
0 0 0 A o 14 LF 57
£ 0 0 0 A 9 9] is EY)
= 0 0 0 4 g @) 1y 25
0 0 0 N4 T () 1b 32
0 0 0 e T _ 0 12 gS'
0 0 0 © g ) Iy FL
*724 D0 [ ¢1 102173125 ) 769 [ ¥ o0 B[ g AT
Temp | 24.i [25.9 1339 |25.9 M. S[])5.913S.0] 254 124.2 5. 111 | 25.5 130.7
pH gl 10219 | |[FUND|PH1Y 5]82 19.213.217-7 183 cop
Cond [ 315 | 20 202 %LJ_S 217 A4
M1 o0 0 0 ) 7 16 :
0 0 0 g+l 0 o ! 23
D 0 0 3 5 Al 7] 15 L
0 0 0 [/ © 1 1z EX]
S 0 0 0 @] S 0 iy Al
FAS) 0 0 0 o 4 0 13 27
0 0 0 5 g 0 15 28
0 0 0 7 i2 0 5 34
0 0 0 12 [+ L L7 35~
0 0 0 [ K y 5 20
“4 DO | 1.0 [7.0 175 [15 1. (|18ZmGad 71t 6a [ 70 0l 60
Temp | 244 |J5.9 5.4 5.9 121 5[05.9 95.0 [25.4 12u.2 |ZS. (iPA( [2s5
pH |gi |93 1¥1 IXHY8Z[2219 3192t o317 8|92
Cond [1i4q | 191 i?'y 129 2o [tys _ = .
0 1 3 3 7 8 | Total
(2) [i 0 0 Vi o \ 1 29
0 0 0 7Y 0 | Il 2F
0 0 0 7 i 0 16 3y
0 0 0 % (o] [ l 14 3I
0 0 0 o 13 |7 35~
= 0 0 0 5 § o) 1y 27
HV 0 0 0 % ) U 13 27
0 0 0 T i) 1A 30
0 0 0 ~ E3 (4] i3 Wl
0 0 0 A b 0 I prs 3
k751 DO | 392 |72 177192 Giq (#2770 32169 [7-21.[] 1.0
Temp | 24.¢ }S.q%sjj_@%q U655 G V5.0 2580 2u.2 1265 iU.[ | 255
pH [ g0 |83 {07 ]]%) B [ [¥.>i¥. 1] %2180 82128 |93
Cond |igeq | P S 70 1 1950 121y 4]
1(3) 0 0 0 7 ¢) e IFY
0 0 0 %7 [ q 02
0 0 0 1 O Iy
0 0 0 [ o \J 2
0 0 0 i o L\ s
Lo 0 0 0 Y s 9] 13
2V 0 0 0 [ 2 0 Iy
0 0 0 ¢ o [i] 12
0 0 0 [ 0 9 15
0 0 0 5 8 ¢ 1y
76 DO | 732 |24 372.9 TG i YAREPAE v ERYEAEX
Temp |24 9 1369 DSA |25 .05 [95.1195.0 ] 254 iay.2 [T e 1) 4. (] 25,5
pH | 30 |82 i V|83 Q. ([ 2 5. | [g2is.082 1) 54
Cond {26901 ALLO | 7610 [ II50 22¢0 | (725




— 0 1 2z — 1 5 3 7 ] T?
I4i 0 0 0 2} 0 L A
0 0 0 &) 3 =7 I k3 (“
0 0 0 [ * Q * 17
0 0 0 ) ———| o I
0 0 0 [ ) g q /9|
0 0 0 Y 6 [¢] q / ;
an 0 0 0 2 § o {0 /
[e1V) 0 0 0 3 q 2 1 /9
0 0 0 o o 8 19
0 0 0 2 D : P )
¥76 DO | 33 (76 i7.© ‘7-% A BAE7D 133 130 N9 174l 12
Temp | 25.1 |354 15.9 2¢. A 4 Sofas.aide 285G ]25.5
pH | 79 |82 12 0[¥.2-8.Q |£.31¥.0]|82 134 |f2 17-%| 8.4 :
ond | 3370 | 2550 | 2200 2450 | HMgo | 33¥0 2
(5) 0 0 0D — 1 O |V
0 0 0 @) [ S 0 — s 1D
g g. g (‘9—3 S 6 O g é 7 ] B
"
0 0 0 oD ——=—x¢ o o
\, 0 0 0 5 D Gl )
0 0 0 2 6 4] 10 /9
1] 0 0 o) D z_|D
o e (I L Al ETs 5 L3 o
#76| DO | 74 |20 %I Z: L 5931301029 17.5133
Temp | 254 [25.9135.9 (29 9:24.5]25.9135.0[ 2541 .2 [25.& 2»(.4 25.5
pH | 7.4 ¥2 10|23 2i¥ V82082173 [§2 12.9]84 'S
_%m_ | 4020 | ﬁsﬁ [o) [70 Yigo . O
| Algae | 434t ' ﬁzmn
YCT 1 o [40% Az 7 %N o3 (90%
r
Initials S A A 1
S S = 4 S B e i M e o e e A
Hardness F;
Alkalinity | €°¥( sF
Chiorine | <0 .0\ £0.0\
Ammonia| /.9 tp.03
1. Exposure Chamber
Total Capacity: 30 ml Test Solution Volume: 15 ml
Test Solution Surface Area: cm® Water Depth (constant): cm
(cydlic): to cm
2. Feeding Schedule
Not fed: Fed Daily: X
Fed irregularty: Food Used: YCT, algae
3. Aeration
#1 None: Before Use: { minutes @ ~100 bubbles/min)
#2 None: Before Use: minutes @ ~100 bubbles/min)
#3 None: Before Use: minutes @ ~100 bubbles/min)
4. Screened Animal Enclosers
Not Used: X Used: cm diameter

5. Condition/appearance of surviving organisms at end of test (i.e., alive but immobile; loss of orientation; erratic movement, etc,).

Coutrel ﬂ[cu?h 6% dilubion  olive and mobile

(0% dilubion - Pg‘l‘ but mabile

* 20% Gli.l-]dh'o“-' : mg,z'{' e Plg‘ bgf;u,!qr'lc

6. Comments:
1 3 3 yy T T = ~8£E' board #:govaoolumn —
AS | AS A6 A% A8 | BY 3 | B9 310 s




Client: Colowyo Coal Company C00045161 SCG Project No.: 419331.B
Site: 010A Outfall

WET TEST REPORT FORM - CHRONIC

BASELINE TEST
Permittee:  Colowyo Coal Company L.P. Outfall: 010A
Permit No.: CO00045161
Test Type: Routine[] TIER
Test Species: Ceriodaphnia dubia IWC: 100%
Test Start Test End
Time Test Start Date Time Test End Date
1500 06-24-2019 1430 07-01-2019

60% _100%
% Survival forday 1 | 100 100 _ 100 100 100 100
% Survival for day 2 100 00 | 100 100 100 80
% Survival for day 3 100 | 100 100 100 60 10
% Survival for day 4 100 100 100 100 20 0
% Survival for day 5 | 100 100 100 100 10 0
[
% Survival for day 6 100 100 100 100 10 0
% Survival for day 7 100 100 100 100 10 0
e oml | 320 | 205 | 286 '5;‘».-'.-‘:»26111 held| a3 B Y i) 5ER 0 Akt
Recon Water: 84
Recon Water: 57
H (initial/final) — Control: 8.1/8.2 100%: 7.8/8.3
pay : )

Were all Test Conditions in Conformance with Division Guidelines? YES No[]

If NO, list deviations from test specifications:

Laboratory: SeaCrest Group

Comments:

Analyst’s Name: Jacquelyn Weaver, , Daniela Thornton, and Sarah Adler

&WM&M Date ﬁﬂ 7] Hl, 9
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W |Base”
. SeaCrest Group Y 933 Ceriodaphnia Chronic Benchsheet Form #: 101a

Louisville, CO Effective: January 2009
- B
permites: USRI~ (QLUWYO TE  Lavs:_a18 “F2)  ste: M ok
IWC %: [0G Template # . Dilution Water: M1 -1 Sample Date:
Age & Source: cerio 062419 4039 Test Start: &¢2y4 1506 TestEnd: 072119  1v30
Test Conditions: AN S Filber Sor nakwe Speciey
[ 0 1 2 3 4 | 6 6 7 8 Total |
l(C) 0 0 0 [ 7 < iy i9 23
0 0 0 © 4 (&) (2 (3 (% 23X
(N 0 0 0 (o £ o 19 17 34
U 0 0 0 4 = [ 5 1% 3|
0 0 0 </ 3 0 i1 29 34
0 0 0 & S i 13 0 9
0 0 0 4 O I 1% il 29 i 2
0 0 0 4 1]+ o IS g 2R|20°
0 0 0 7 O _ il iy 1 3L
0 0 0 © [ i2 1 o 3y
DO | 7.( |20 73 Y i7.0|7010.Y |7 1206416581 6.7 6.7 |(09 [7AT
Temp [ 2¢.i [949125.9 |25.2.174.5]39.61)5.9 |25 Lidt{ | [ 2. % 290 [ 35.0 1 2i0.e |256.9 320
pH [2( 2317 |¥0 82|y iyd[Yiiplligisc|seirl 82 AccP
Cond [30¢ | %0y -ﬂ? ToY 20 3¢5 303 o
Jfﬂ 0 0 R [S) o & +€ 0 3
0 0 0 5 (& 12, 15 1% 32
0 0 0 2/ Q i 13 17 3
Ay 0 0 0 & © 7 16 [t 27
2 0 0 0 = [ 3 i (9 33
0 0 0 Jo) [A & l 0 a8
0 0 0 g O il (2, \ A7
0 0 0 2 -P /c o 11 e w29 LS
0 0 0 (o O 19 by %) 31
0 0 0 o 7 10 i3 9] 2
DO | 3.2 |70 174 |(;.9 i2-0]7Z0 169 [7Z] 17221649 1 7.0 | 6.1 6.5 |- K
Temp | .t [J49 1959 125.2.124.3 35 LiAS.9[35. L1940 |24.9 T2ur [ 36980z [25-9 29,5
pH | 8o 3’3;}:%! ﬁ’.:)bél 5’.&7%1 *E’-ll _;?7! 12lgo 30t 20 1%L ‘
Cond [ 1/ 772 { I 124( |2C .
— = 1 2 3 ) 5 6 7 8 | Total |
[(2) 0 0 0 @) © ) N \ 33
0 0 0 o e (2 i 1\ £
» 1 0 0 o O 35 3 ) A2
2 Vi e 0 0 Y H o q 16 (M 20
N~ 0 0 0 O { 9 I ¢ 2%
0 0 0 =¥ [ o it (e} 33
0 0 0 7 O 3 q 1€ 27
0 0 0 &f ¢ 3 {4 14 27
0 0 0 [ [ 2 i \1 as-
0 0 0 O [/} 9 5 [e) 2
DO [ 72 |73 1Zs [).OdDN.Cl7 v 17 o7 117 Yl6q 1 7.3 |62 16,0 (.7
Temp | 24.1 [24.9135.9 %52. 2105 L 1dh Q1US.Lidy ) (24,8129 [ag4 izne [25-9 b/
pH 1.4 |¥.D) 14,0 J 019 IR |PAIKO o ig4a ] 2 N ER
Cond | jyo | I¥30 (Xx| Y43 )Y Y4 1271 935
@ 0 0 0 O 12) o 16 9] 33
0 0 0 o ]~ 13 Y 38
0 0 0 ‘o, [®) 1 3 ) /6 |
[;a(‘, 0 0 0 __L:_ O ¥ {5 15 A7
WA 0 0 0 i = 0 1if 11 2’;?
0 0 0 &) S q 5 0 2
0 0 0 ) | S & (v] /6
0 0 0 o I3 0 '3 W) 27 |
0 0 0 5 (@] fi [ t3 25
0 0 0 0 H g 12 A 25
| DO | 74 |2 0t76 2. (1G] [73120|73 77 |66 116 |e2i¢q 1.9
Temp | 24+ [19.9:35 9 P52 124.3[05. 0115 1[96. GiT.1 [ 244 [ 24] (255 ovs 259 0.1
pH | 39 [ > 190D (AU [y id 0|21 72921 i35 |22 140 |§3
Cond | x¢60 | 2 b¥O [ 29650 | (L0 QLSO 23yo 2660




el on Pog

0 1 2 3 4 5 g 7 8 T Total
@ 0 0 0 o D] — 1 o b
0 0 0 (&) o D — ) (-'*\-D
Al 0 0 0 O D —1 0 b
A\ 0 0 0 of ) 1 14 v3 oqAF
0 0 0 O Myl ——h — —| O )
0 0 0 O PPl —— 1| © 1b
0 0 0 O sBI—p o Ip
0 0 0 5 vpy 1) 5 2% Ibd
0 0 0 o Pblb———"1T — ——| o D
DO | 3.5 |72 7.8 12 i, 973 17| FA 7% 6.8 %% | 64 13.0 7.1
Temp | 24.¢ 3491059 S 2124.3[35 (59 [A5.C100 | |24 {ev [ |25, 1124 [25.9 3,
pH |34 X%: =) 2’% 9'53 Jolp.217.9] 9zt %293 %0 [%.3
Cond | 3350 20 bEF@ 2360 %%72 gléo 3310
5 0 ‘6’ O D} S © D
0 0 0 0 Dl—— 7 N———|—F—] © b
0 0 0 0 O . +— (4] D
0 0 0 0 — A A 4 ¢ _|b
0 0 0 G o D —~ \ a_ID
0 0 @v = \ —1 o )
0 0 0 O DFH——— 1 77— —F 0 D
0 0 0 0 DI|— 7 s —— | o D
0 0 0 6 D A E— ———| o |Ip
DO | 36 |[79i§.0 123 1L F|7Z3172 7217 %:!?.1 E72)
Temp | 2u.( [24.9125.9 6.2.%5. 15.4,195.9 [25. L9y {20 u2 0.0
pH | 1¢ 8.L’J-:7.°'I' &1 OIS 1%0]83)2.9 7. .
Qﬂﬂﬂ o 01D O
Algae | 435/4po O ; EES &igo &?ﬂ;l-b
YCT | 1903 0 [903 (90 1702,
Hgo — - - o -
Initials SA
Hardness
Akalinity | %772
Chiorine
Ammonia jg#
.
Total Capacity: 30 ml Test Solution Volume: 15 mi
Test Solulion Surface Area: om? Water Depth (constant): cm
(cyclic): to cm
2. Feeding Schedule
Not fed: Fed Daily: X
Fed Irregularly: Food Used: YCT, algae
a4 ( inutes @ ~100 bubbles/min)
#1 None: Before Use: minutes @ ~ ul min
#2 None: Before Use: ( minutes @ ~100 bubbles/min)
#3 None: Before Use: ( minutes @ ~100 bubbles/min)
4. Screened Animal Enclosers
Not Used: X Used: cm diameter

5. Condition/appearance of surviving organisms at end of test (i.e., alive but immobile; loss of orientation; erratic movement; etc,):
The adwl¥ dilafon ¢ was pa (¢r FHhanis other outfions, “Tle adully m The
gilerv  dilwfions wWive aefve and wmchile.

6. Comments:
x.y:z = board #:row:column L
1 2 3 4 5 6 7 8 9 10

A2 | AY AS | Ab A9 Alo | Bl BY B6 |30




Client: Colowyo Coal Company C00045161 SCG Project No.: 419331.B
Site: 010A Outfall

WET TEST REPORT FORM - CHRONIC

R.O. TEST
Permittee:  Colowyo Coal Company L.P. Outfall: 010A
Permit No.: CO0045161
Test Type: Routine[] TIEX
Test Species: Ceriodaphnia dubia IWC: 100%
Test Start Test End
Time Test Start Date Time Test End Date
1540 06-24-2019 1500 07-01-2019

ICys >100% _ >100%

% Survival for day | 100 100 100 100 100 100

% Survival for day 2 100 100 100 100 100 100

% Survival for day 3 100 100 100 100 100 100

% Survival for day 4 100 100 100 100 100 100

% Survival for day 5 100 100 100 100 100 100

% Survival for day 6 100 100 100 100 90 100
_ %Survwalforda 7

Reconater 84 o
Recon Water: 57
pH (initial/final) — Control: 8.0/8.2 100%: 6.8/8.2

Were all Test Conditions in Conformance with Division Guidelines? YES NO[]

If NO, list deviations from test specifications:

Laboratory: SeaCrest Group

Comments:

Analyst’s Name: Jacquelyn Weaver, Daniela Thornton, Taylor Couillard-Rodak, and Sarah Adler

Signa!urez;z .Zl l AA ]——(W Date QH”HL a

SeaCrest Group 34




“Yl1531 K0
‘ SeaCrest Group Ceriodaphnia Chronic Benchsheet Form #. 101a

Louisville, CO Effective; January 2009
pemites: 20 (J, = (l(AYGTIE  rabs_a19 Z7) sng:—@éﬁw,\&_
WC %: ( (fCJ ~Template #: S Dilution Water: Mh 9 - 4/] Sample Date: Cl(g [ ﬂfﬁ]\
Age & Source: cerio 062419 L3 TestStart: oz 011 j5v0 TestEnd: O7o(iy 1500
Test Conditions: "L A\
I_ 0 1 3 4 5 3 8_| Tota
(C) 0 0 0 7 o I 29 Is 38
0 0 0 5 {1 (@ T 22 33
iy 0 0 0 % =) [© g 1y 3y
. 0 0 0 o /0 17 12 22
0 0 0 ) -3 [ 15 o 35
0 0 0 G [ {o Ea 0 33
0 0 0 o & }F {y o 34
0 0 0 S 4 l (0 ) g_L
0 0 0 [ [ _q Vv © 7
0 0 0 O o (o] 0 o O
DO |12 [2.01(. 9|72 i70]6r 169|701 6.9|6 710631 %11 64 ] 6o I_""'"smI“
Temp | 24.0 |24.7 QM. Y[IS 51254 [25441A5.8 |25 01RY.3|Q5 77053 [25.5 | 21 | 25.5 <%
pH g0 |B.[i18.2 [F0igo [oi0|Foif0 [ IV A g2183]|¢2 ACCP
Cond | 306 307 3¢ 5065 254 210 34
(1) 0 0 0 ¢ x 16 (2 16 S
0 0 0 ~f S Q [ 4 0 3
0 0 0 S o 14 1 i 3
2001 0 0 0 o /0 (&) 14 20 35
[ B 0 0 0 O 5 b i3 O 26
0 0 0 o 7 [§ & 12 g7
0 0 0 o] S5 <f e [} E.
0 0 0 @ 2 [ il ) 3
0 0 0 o A ['5 M [v) 30
0 0 0 (@) 2 2] & 1 3
DO |32 OO [7 3171 [ey1eql7.016F]0 7122 |40 110] 66
Temp | 2¢.i [24.29M.4[)5 61459 19641953 | 25L179.Y[D5:718Y |25.5 tout | 355 29.1
pH |35 | _E%.!p yoiZ7|pot 76|80 t77831729182 1391 32
Cond_| 39¢ 30 Sl 200 298~ 26> ¢ _
L 0 1 2 3 4 5 7 8__| Tofal |
2 0 0 0 y o 15 3 g 38
0 0 0 4 9 ¥\ /o) IS is 27
e I 0 0 7 o [ [ 13 26
AUTT 0 0 0 G 9 o) E3 i6 32
N 0 0 0 [&} 3 | ¢f [ 0 35
0 0 0 ) G (O i o 35
0 0 0 [&] [ i) lg Q 3y
0 0 0 [3) A 15 i$ o 37
0 0 0 o 5 <€ ¥ 14 33
0 0 0 o 7 ['d 19 o "1}
DO | 13 7 12173172 |63 171 |6.T1L.9]|6x 7_7?’;, 61 %.2 | ¢3¢
Temp {29t |249-201.U[15 51359 PS.41)sq [ 261 535 7158 [255 Tau.i |25.5 § 24 .§
pH |72 |9 13-y [golZd|yoi?qls5e i 2718377 6l o2t 35 g2}
Cond | 30¢ | %07 2L 506 300 2995 213 e
(3) 0 0 0 7 x ] L. 22 27
0 0 0 7 I o |5 14 30 |
e 0 0 0 5 Iz "5 o) i8 €
tku 0 0 0 o ) (=] 21 {0 2b
0 0 0 [¢] é‘ ' S [ [e] Tﬁj
0 0 0 [@) JA I~/ 12, o 32
0 0 0 /o) é | J 13 3 35
0 0 0 %) [4 [ 13 0 30
0 0 0 2 & 1" 13 o
0 0 0 o g 49 r o 30
DO |33 .21 227 2774168 123|071 101§ {78 |6 tiUlog
Temp |2y, [2Y 712475751959 9S4 05X [R5l 4. § |[2671905 K [25.5 § 24\ |25.5 '579'8
pH [ 31 [R 072182378 1721791727725 32t 7y |2
Cond | 304 %05 s 10y 200 ALK 254




Py
0 1 2 3 3 § 7 g
(@) 0 D 0 3 I 0 ) 20 27
0 0 0 D 7 [o) 13 18 30
iz 0 0 0 G ] I 2 3 =2
U 0 0 0 © 2 o i @ e 1o
0 0 0 O & ) io 0 26
0 0 0 O 5 [0 ) o 23
0 0 0 [4] F 5 10 o 3)
0 0 0 O s % % o 27
0 0 0 ) & 14 i3 i 37
0 0 0 0 __ A O ) 2
DO [Jy [2.37.3[74i7.0[6.917-Y|6%! 1.0]6.917.0]| 43! 2.6]| 68
Temp |24, ‘%q-') MMBS6 TISTNSY IS Y [256A7.7 [05- 7855 | 255 1241 | ass 9.7
pH | €4 _g 20 |80 1 23|78 21 | 3802 18.417. 4| §213.3 | 8.2 |
ond | 303 o4 Al 206 = AXO 234 d
Isi 0 0 0 G 7 [6) 1 22 2
e ) 0 0 3 = o) 19 20 20
LEKL 0 0 0 b e o) i 20 35
Y 0 0 0 7 /f [2) I 2( 3k |
' 1) 0 0 O 1% I+ ) 2 |
0 0 0 ) g [ T ) 22
0 0 0 (&) Il i o 35~
0 0 0 O & 10 16 o 3Y
0 0 0 [¢) 7 ] 3 o &2z |3
a 0 -0 O 7 ] ] 1§ 26|
| DO | 3.5 122324124172 7]|69125]6.8170|64i1F 4le6! 32| ¢8|
Temp | 24§ [ZM7RA-Y]IS.5125.9 |25.4125. 9|25 61ZLE (257125 |25 7 1. [25.8 23§
pH | 68 |8.0:17.0|€.0 17.0]|79 I/ | |#9% g'j.l S’-r_"[ Z3lgrizad|se
Q 20 2
'ﬁgmae'%# RS JADC | RES JA O | 4mijAics 'Aﬁx' S -AM.E%.
YCT | 1903 11c3 [402 1903 /703 196 “e3
H)O -~ - Coaer? - == — -
Initials T i S
S Rt it A M s st o ot s S o R TR
Hardness| 573 100 IWCANNYC AT K0
Alkalinity | 372 4 \ <
Chlorine AL
Ammonia (] . (I7
7. Exposure Chamber -
Total Capacity: 30 ml Test Solution Volume: 15 ml
Test Solution Surface Area: cm? Water Depth (constant): cm
(cyclic): to cm
2. Feeding Schedule
Not fed: Fed Daily: X
Fed Irregularly: Food Used: YCT, algae
3. Aeration
#1 None: Before Use: minutes @ ~100 bubbles/min}
#2 None: Before Use: minutes @ ~100 bubbles/min)
#3 None: Before Use: minutes @ ~100 bubbles/min)
4. Screened Animal Enclosers -
Not Used: X Used: cm diameter
5. Condition/appearance of surviving organisms at end of test (i.e., alive but immobile; loss of orientation; erratic movement; etc,):
alive _and mobile
6. Comments: [

aNABS etz weotvwedt : (T1TD (N 280, D 3.9

A

UL

(\)L%:u' C\V\Rr:;s\s of heated h‘:ﬁum-({‘le

o :

m!m&\,: _flpn: 03 (w303 Do .=F

%

A6 | AS

C3

CS




Client: Colowyo Coal Company CO0045161 SCG Project No.: 419331.B
Site: 010A Outfall

WET TEST REPORT FORM - CHRONIC
C18 FILTRATION TEST

Permittee: = Colowyo Coal Company L.P. Outfall: 010A
Permit No.: CO00045161

Test Type: Routine[[] TIEX

Test Species: Ceriodaphnia dubia IWC: 100%
Test Start Test End
Time Test Start Date Time Test End Date
1500 06-24-2019 1400 07-01-2019

| % Survival for day 1 100 100 100 100 100 100
% Survival for day 2 100 100 100 100 100 90
% Survival for day 3 100 100 100 100 70 60
% Survival for day 4 100 100 100 100 50 40
% Survival for day § 100 100 100 100 20 20
% Survival for day 6 100 100 100 100 | 20 10
% Survival

BTz T

I ‘ 290 |

Recon Water: 84
Recon Water: 57

~ pH (initial/final) — Control: 8.1/8.2 100%: 8.4/8.0

Were all Test Conditions in Conformance with Division Guidelines? YES [X] NOU_
If NO, list deviations from test specifications:

Laboratory: SeaCrest Group

Comments:

Analyst’s Name: Jacquelyn Weaver, Daniela Thornton, and Sarah Adler

Signature% /\m...M H I_ AA_M Date 0‘&4‘3 v d L9

SeaCrest Group 42



W YI§331 18
SeaCrest Group Ceriodaphnia Chronic Benchsheet Form #: 101a
Louisville, CO Effective: January 2009

permitee: CAY 5\ > Lab# 419 A\ siter ).
IWC %: 1UC Template # ) Dilution Water: /\{d1i¢f (5L Sample Date: (yir [ ‘Cl
Age & Source:  cerio OV (9 5039 TestStart: 0(;)4 |4 ]ﬁ 00 TestEnd: ©70114 (400

Test Conditions:

F g 4 5 § 7__] 8 | Total]
)y 0 0 0 ) i) (2 2 19 27
0 0 0 L IEl o [6 22 H
[ 0 0 0 0 [0 13 19 29
W 0 0 0 9 [O © (7 ig 32
0 0 0 b [ [4] 19 2 o5 23 37
0 0 0 11 (&) 16 8 33
0 0 0 ¥ 12 o 14 <2 22 23
0 0 0 0 L L 1y <o (3 3
0 0 0 O _ |0 \& o4y 2t
0 0 0 0 O 12 A w14
DO [ 7.0 [3c:73]69 1.9 :;.S’l Qleqibg |70 1bY|6oicg [E.6 TAT
Temp [2M) [25.4 1 2u.0 254 §25.9 |29 129.¥5.8 1458 1359195924 51 au2]25. 5 33.%
pH |¥ | [ g1 ts V|79 150 ). 181 |[F.015.) |3 13.0]| polse |82 ACCP
Cond [ 2071 206 T 2010 oY 2ol 304
{(1) 0 0 0 0 q o) L4 (6 B
0 0 0 7 1% O Iy 20 27
0 0 0 V] e 12 14 e ¢
AL 0 0 0 H O O % 20 32
Pl 0 0 0 (n (1 O it o 2y 3Y
= 0 0 0 1 -~9 O 1t iz 2| Yg
0 0 0 X { [ 12 % (g 38
0 0 0 0 4 2 12 ey 13 3
0 0 0 7 & 3) P, 3 30
0 0 0 5 12 i n 31
DO [0 7171 i33[69:1 7206 L J|eRiLYl70 7164 169]¢.0
Temp [2M. 1 [25.4 t2q.( |45, 255 [294 15 ¥ (953 195.¥ [25.4 196 q ey ¢ t u2 (25 5
pH |9 (¢l {2y [Ro 9.5 K035 1 100 7.3 180] s0 i92] ge 353
Cond |[[OL [ |[20 I{;} (56 1151 ]200 e _
[ 0 1 3 4 5 3 7 8 | Total
1(2) 0 0] 0 7 10 [2) |5 )3 53
0 0 0 S 7] [0 I 5 32
$=0 0 0 0 0 G 9 1 W 27
0 0 0 9 f 3 (@) ¢ & 27
i 0 0 0 Y = 1A 19 +1 | ““er 16 32
0 0 0 U 1/ o) 12 IO 23
0 0 0 1 (O o B o |5 30
0 0 0 () A 1] B Loy iy 27
0 0 0 9 O Er g ¥ iy 22
0 0 0 D 5 2 o) 26
DO (et [ 3. 174169 V24 [6.Yi20 1671720 7.9176 [ ¢x 141 [6.1
Temp [ZU. { [254 {2 [J5. ]1055 P99 126.¢ [95 ¥195 ¥ [35.91054 [y g 1242 [ 257 290
pH [DY 192 184 [g.1 1535 |A.| g}.j J2 il Fol s 14 g2
Cond |10 1211 gy 1 1% K] 771 1953 BT -
(3) 0 0 0 L > [6) & @ T 2]
0 0 0 0 4 &) 6 S 10 Ao
pga] 0 0 0 Q b 5 1 e 3 2,
VAW 0 0 n_ (@] 7 * e |10 1A
0 0 0 2 &) 5 [4 |2 /L
0 0 0 0 o (@] et o 13 27
0 0 0 (s X [&) 1 Y is £3
0 0 0 0 5 q s 0 17
0 0 0 ] [J) 4 i ey g 22|
0 0 0 3 TO 9 1o y
DO |G| 172 {34170 371 101171 ]b-bi7ol7 075 o220
Temp [7M.] [25.4 i24.1 |45 1959 25.7 i25. 8125 % 25.9 15.6195.6 2w ¢ {42 [25.6
pH 9 gz 95§ 1 8Dl +big2 I8 9019 i¥0[82 ts) |9
Cond [7¢¢pl oo | A760 19,090 | QL H0 [ Q750 2315




i

1 2 3 3 5 [ T Total
4 0 0 0 — e e I )
0 0 0 o é D {+—— —— %
1 .| O 0 0 QA 5 b [
SO0 0 0 ! SEE) — © Ip
0 0 0 1 o ] oD ——F— & |
0 0 0 Y ® D 2, |p
0 0 0 - D = e ‘2 1))
0 0 0 0 o [6) —| © I
0 0 0 b D —1| & 0
DO_|S9 |33 i{35|7.0i7.2100172|65 7] [7°18.2]c.1:33 1 6.8
Temp [21.] 125,y i24.1 [4S.] 145 94]75.9125%|75.9 1358 |25.9 195 4 | 24.2 1242 |23.5
pH |F. (g3 93[F215.> 372103 18| EK.). golz231g( | o€ $)
Cond |3340] 3310 | 3960 | 2250 %’590 5,0 32340
5 0 0 0 D] — © D
. 0 0 0 0 [0) 4 D 4 b
0 0 0 0D — & D
0 0 0 3] O o N 4 |Ip
0 0 . 0 /D) a D
0 0 0 H D @ 8
0 0 0 2 (v D 3
0 0 0 0 2 it | D L N
0 0 0 0 O D [o [ >)
0 0 0 0 & o} [ ) b
DO |50 [¥4 1 #5[70 7371126 179 7.0 13.6 |54 174 [BA 61
Temp [24. | 259 1241 [d54] 135.9125.9 176. 7|53 135.% [R5.9195.9 [a4.¢ dau 2 (755 | 151
pH |Q.Y |93 133 [¥31P B2 (841 | |P2RO|gk i50 Fpziyo <.
2 4040 / ) 0 [é]
ae ABS [ATO o
YCT | (3¢ 1903 1903
HO | — — =
Initials
Hardness|( g >
Alkalinity | 294 <)
Chilorine
Ammonia R
'1-.-Exposure Chamber
Total Capacity: 30 mi Test Solution Volume: 15 ml
Test Solution Surface Area: em? Water Depth (constant): cm
(cyclic): to cm
2. Feeding Schedule
Not fed: Fed Daily: X
Fed Irregularly: Food Used: YCT, algae
3 AerationN Before Use ( minutes @ ~100 bubbles/min)
#1 None: efore Use: N
#2 None: Before Use: ( minutes @ ~100 bubbles/min)
#3 None: Befora Use: ( minutes @ ~100 bubbles/min)
4. Screened Animal Enclosers
Not Used: X Used: cm diameter

5. Condition/appearance of surviving organisms at end of test (i.e., alive but immobile; loss of orientation; erratic movement; etc.,):

alive cmnd vnabile

6. Comments:

DK_ Qe = Qo 1274, (G MLl

NG ﬂ'ﬂf{(nc\ r\m% lﬁt( f—l)\t\::u Moy S\ker fb\/ ANE 5 N0 B Sl R U\

o -nﬂ XA, L&\d 2490 D)-0. = S -u\,

1

4

5

6

x:y:z = board #:row:column
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v
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3
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Client: Colowyo Coal Company CO0045161 SCG Project No.: 419331.B
Site: 010A Outfall

WET TEST REPORT FORM — CHRONIC
LIMESTONE TEST

Permittee:  Colowyo Coal Company L.P. QOutfall: 010A
Permit No.: CO00045161

Test Type: Routine[[] TIERX

Test Species: Ceriodaphnia dubia IWC: 100%
Test Start Test End
Time Test Start Date Time Test End Date
1600 06-24-2019 1530 07-01-2019

Lethality

>100%

[-1* =T "‘Tﬂ,r""? JaT G
s
I b2

AL.I.'n_FJ___.n]L =i

% Survival for day | 100 100 100 100 100 100
% Survival for day 2 100 100 100 100 | 100 100
% Survival for day 3 100 100 100 100 100 100
% Survival for day 4 100 100 100 100 100 100
% Survival for day 5 100 100 100 100 100 30
% Survival for day 6 100 100 100 100 100 80
for day 77 100 | ______________“_ | 100 | 100 80

econWae: 84
Recon Water: 57
pH (initial/final) — Control: 8.1/8.1 100%: 8.7/8.7

Were all Test Conditions in Conformance with Division Guidelines? YES [X] NO[]
If NO, list deviations from test specifications:

Laboratory: SeaCrest Group

Comments:

Analyst’s Name: Jacquelyn Weaver, Daniela Thornton, and Sarah Adler

SJ&MJ&M@MN
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SeaCrest Group
Louisville, CO

Permittee: QW\? C(/\C\DK\ T\Cﬂ

YTHITID) v
Ceriodaphnia Chronic Benchsheet

Lab#: 4148 /?7%\

Site:

IWC %: ! aC) Template #:

Dilution Water: (M1 < -C| U

Form #: 101a

Effective: January 2009

b Ozl
Sample Date: Q_z[_c_[c,_

Age & Source:  cerio ,2H4 |9 5903‘1 Test Start: (),24 19 Ll DO TestEnd: oney tA
Test Conditions:  J—c A CA\L™>S Xa N ( : St "y
I‘ 0 1 2 ' 4
(C) 0 0 0 \ [] C s K ).
0 0 0 0 [ 2 e 6 34
(] 0 0 0 Vi 4 12 1 0 56
i 0 0 0 3] 7 12 FEY ) 7% |
0 0 0 0 G i 1 v N
0 0 0 Y O 0 j2 1Y 10
0 0 0 0 G W& 2 g 25
0 0 0 5 (&) ¢ 16 L\ 2]
0 0 I/ 0 Y Y _ 0 B % 25
0 0 0 0 Z 2 124 .y O 29
DO |7.0 [ % 130l 70 [ Yil {69 70| 6a 169 | 66:52 |$15 TAT
Temp |25.0 |25, ¢ 1241 [29.3 1.5[25 5 MM S G125, A 208 124 ( | 2512498 [25.) 301
pH [%.! lso | 81 IR QI%0[R QIR [P 2177 g2t g2 ot |3 |8 ccP
| Cond [ 20% | 307 2l U5 508 RYKS 3ic
1) 0 0 0 EZ Py o kel ) .
1] 0 0 i le 0 53
0 0 0 0 [ 1 6 4t © 15
P Vini 0 0 0 0 w4 % i 0 2\
X 0 0 0 0 7 I T 5] =%
0 0 0 () Yy 1 W 0 23X
0 0 0 0 6 3 is 0 1Y%
0 0 0 X 3 B M 5 2
0 0 0 9 [O 8 iz 1% 2
0 0 0 1] [4 T P 0 z3
DO |L.6 [72) {7t ¥ oL NIFICqi0qlce e 3|06 6.4 |4.X
Temp |29.0 [25.6 % su.i [25.3 RH.5 255 LIS s 242 tzu i |as.1t 2wz [29:1 234
pH %% |6, Lsb Bl 190418.] 13.6]7.21% 2018513602 6 |92 :
Cond |{09?% 132 157 1 1107 (T45s TEEY 1yt _
| D 1 2 3 4 5 6 7 Total
2 0 0 < ) U 12 Kl 32
0 0 0 O 5 ) 2 (8] pAY,
il v 0 0 0 Y I [ 0 2¥
VIV 0 0 0 [¢] [ 12 (2 0 3]
0 0 0 0 [ 10 H 0 7
0 0 0 [4] 7 U 1% [o) 31
0 1] 0 t) 7 10 1 2] 2L
0 0 0 ] — 16 3 ‘1l
0 0 0 D 10 V) 13 \S 35
0 0 0 0 of © la 13 LY
DO |(p.O0172 1720 X1Cq|e-§il.9]6H10X[63 16|65 eq]|F ¥
Temp |25.0 [25.¢ 1 24.i [25.% 1p4.5]25.5 12M-Y[3S. b1 T 2y e T ol | 2511242 |25, 20.9
H D 1215y |82 KUIRIIXOp 6i1F V]| s5toc]| g2l |3
Cond N\7731 (341 181 11979 ) 773 1830 (#25 [
(3) 0 0 0 L 10 Pe) i3 Lt 27
0 0 0 b (o] = g Q 1%
1] 0 0 0 b i 4 0 25
Wi 0 0 0 0 o i2, il &) ZY
AU 0 0 0 ) K B o) Q) 2(
0 0 0 (] [4 12 12 [3) 2\
0 0 0 i A q L Q 21
0 0 0 0 [ 1 m 0 2
0 0 0 4 (9] ) o Vi 2L
0 0 0 0 [ 8 | 0 25
DO 1531927726 21CT|G)ILC[Z70Te7[¢c0i6q [ i1o |6A
Temp |25.0 |35.6 i2q i [25.% 1244 ,_%@9’ Y5615 7 248 iz a5 iz 25 234
pH |¥% sy 1y IXH BRI 15.4 126 |£6 i§) |ge 20| putgsl5.s
Cond 29901 2570 | 26«0 [ 2580 | AGHO 2830 26202




g

"%_!-
0 1 Z 3 3 5 — 5 14 I
lm 0 0 0 U (@) q 2 ) 4“'
0 0 0 0 5 ] 6 0 1
0 0 0 [/] & to 19\ 7] 25 (
E ( | 0 0 0 0 S |4 19 0 13
= 0 0 0 0 7] é il 0 U
0 0 0 (V] 2 ] 9 o 24
0 0 0 [} é q [3) Z
0 0 0 @) 2 6 0 0 %
Q 0 0 5 [o) F] 3 —4» 1 @\ 37D
¢ 0 0 { 5 3 & 1L
DO |YU.1 33133 |(-2i6 Y] ilh.¥|7016.6]53! 70 7.9] -
Temp lé.g 25.6 24,1 ,?.a 2129.9 1921-425. b 135 7Tau.8 t2n.| [259 {2z [25. )9. 2
pH [€.2 1os! 94|89 X YIFWiBS|82 157 2] 72t96 |85 !¢3 TG
Cond gg%o 3_733 '5‘7:7;0 22 5440 33% $5230
(6] 0 'SJ o P
0 0 0 0 &/ o Fal 0 Z1
wepz\l 0 0 0 % 1 ‘( S 0 10
TULIL o 0 0 Y * 3 0 %
il 0 0 0 ] ) — y o
0 0 0 0 of 5 Q 7 Y
0 0 0 0 3 y F; 0 19
0 0 0 ¥ ) ¢ V) 0 9
0 0 0 0 [e] 3 Y 0 ()
0 0 0 > Y 3 3
DO [Y.y [331 74 [ X |GT 0 Y]7.-016.5] 55 13.0 [ 621 %] |64
Temp Ol2s.c 1254 [26.3 M9 A5.b1AS 7 2y ¢ 1.t fes.g {2i2]25.] 129
pH 7.6 194 R-0 184 [3- S1P8T2[88 (533 { 95 |37
[e) o [S) O 2940
ae S 0 jﬁio ARS/ARe
YCT |1402 903 190 1105 03 1903 1963
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Client: Colowyo Coal Company C0O0045161 SCG Project No.: 419331.B
Site: 010A Outfall

Appendix 2-Chemical Analysis
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Client: Colowyo Coal Company

Site: 010A Qutfall

CO00045161

SCG Project No.: 419331.B

Table A: Initial effluent analysis as determined by SeaCrest Group (SCG) and Test America (TA)

Colowyo (nitial Eff. Analysis- Sample 419331.8, june 2019

Ca 148.32 140
Cl- 30 30
Cu 0.0003 0.0012
Fe 0.02 0.054
K 19.47 22

| Mg 116.02 120
Mn 0.205 0.21
Na 809.68 810
Se ND 0.00057
$Oa(2) 1473.3 1500
Sr NA 2.8
in ND 0.0052
Alkalinity 841 NA

NA-not tested at SCG/TA
ND- no detection

Initial analytical conclusions:

The effluent discharging from outfall 010A continues to be high in the following
analytes/compounds, which may be contributing to the toxicity we see when conducting WET
tests: calcium, magnesium, sodium, sulfate, and high TDS concentration (please see relative

effluent conductivity values recorded on test benchsheets).

SeaCrest Group

57



Client: Colowyo Coal Company CO00045161 SCG Project No.: 419331.B
Site: 010A Outfall

Table B: Analysis of treatment effluents compared to baseline effluent: each analyzed by SCG & TA

Colowyo Treatment comparison to Baseline Eff. TIE Analytical-New Sample June 2019

Analyte SCG TA SCG TA SCG TA SCG TA SCG TA conc.
conc.  conc. conc. conc. conc. conc. conc. conc. conc. (mg/L)

(mg/L) (mg/L) (mg/t) (mg/t) (mg/L) (mg/L) (mg/t) (mg/l) (mg/L)

Cl- 34 24 17 36 238 210 32 23 33 24

Fe 0.025 0.58 0.017 ND 0.022 0.039 0.016 0.095 0.019 0.065

Mg 110 110 0.975 29 182 200 236 110 112 110

Na 765 820 43 43 1399 1500 787 830 777 830

SOa(2-) 1421 1400 40 42 2517 2500 1406 1400 1419 1400

Zn ND 0.0031 ND 0.0041 0.0068 0.0098 0.00003 0.0051 0.0023 0.0081

Alkalinity  g33 NA 72 NA 1640 NA 894 NA 773 NA

NA-not tested at SCG/TA
ND-no detection

Analytical comparison conclusion:

When comparing the analysis of the effluent from each treatment to each other and to the
baseline analysis, the R.O. treatment removed the majority of all TDS make-up, significantly
reducing major items of concern such as SO4, Ca, and Na, as well as reducing the hardness and
alkalinity significantly. The concentrate of the R.O. treated effluent was analyzed as well for
conclusive evaluations; the analytes appear to be about double the original analysis values as
expected (permeate:concentrate was about a 50:50 yield). The C18 SPE column filtered effluent
analysis appeared to be unchanged as expected. The limestone treatment effluent reduced the
level of Ca and HCO;. The other anions appear unaffected.

SeaCrest Group 58



Client: Colowyo Coal Company CO0045161 SCG Project No.: 419331.B
Site: 010A Outfall

Appendix 3 — QA/QC and Reference Toxicant Test Chart

SeaCrest Group 59



Client: Colowyo Coal Company C00045161 SCG Project No.: 419331.B
Site: 010A Outfall

Quality Assurance Check List — Chronic Whole Effluent Toxicity Test

Client: Colowyo Coal Company L.P. SeaCrest Sample No.: 419331.B

Species Tested: Ceriodaphnia dubia

Start Date of
Initital Test & Treatment Tests

06-11-2019 & 06-24-2019

Sample received in lab properly preserved (0-6°C)?

Sample delivered on ice or equivalent?

Test protocol conforms to CDPHE guidelines (Ceriodaphnia dubia)?
Average test temp. +1°C (Ceriodaphnia dubia)?

DO level 24.0mg/L; no super-saturation (Ceriodaphnia dubia)?
Survival in control >90%, >80% for chronic (Ceriodaphnia dubia)?
Ceriodaphnia dubia neonates in control <24-hours old?

Appropriate reference toxicity test conducted?

Lab. Ref. Tox. test results within the confidence limits for the lab?
Test protocol conforms to CDPHE guidelines (Ceriodaphnia dubia)?
Average test temp. +1°C (Ceriodaphnia dubia)?

DO level 24.0mg/L; no super-saturation (Ceriodaphnia dubia)?
Survival in control >90%, >80% for chronic (Ceriodaphnia dubia)?
Ceriodaphnia dubia neonates in control <24-hours old?

Appropriate reference toxicity test conducted?

Lab. Ref. Tox. test results within the confidence limits for the lab?

K 2

*Samples received at 19.1 °C same day as sampling event.

Sigrnatuthw_ Date O({/Z Oﬁ A T —
.aboratory Manager

Position

SeaCrest Group 60
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TRI-STATE GENERATION AND TRANSMISSION ASSOCIATION, INC.
HEADQUARTERS: P.O.BOX 33695 DENVER, COLORADO 80233-0695  303-452-6111

September 6, 2019

Submitted via email eric.minkia state.co.us

Mr. Eric Mink

Water Quality Control Division

Colorado Department of Public Health and Environment
4300 Cherry Creek Drive South

Denver, Colorado 80246-1530

RE: CDPS Permit #C0-0045161
Colowyo Mine, Outfall 010
60-day TRE Status Report on Q4 2018 Whole Effluent Toxicity for Outfall 010

Dear Mr. Mink:

This letter serves as the 60-day Toxicity Reduction Evaluation (TRE) status update for
the Q4 2018 Whole Effluent Toxicity (WET) for Outfall 010 at the Colowyo Coal Company, LP
(Colowyo) Colowyo Mine (CDPS Permit #CO-0045161). Tri-State Generation and Transmission
Association (Tri-State) is the parent of Colowyo. As reported in July 2019, the Toxicity
Identification Evaluation (TIE) results for Q4 2018 were inconclusive; however, the primary
toxicant was anticipated to be total dissolved solids. As reported on August 28, the additional
studies (reverse osmosis treatment, C18 SPE column filtration treatment (used as negative
control for RO treatment), and ground limestone dose treatment) found that the toxicant is not
organic-based. Work is continuing on the TRE to investigate toxicity removal technologies.

If you have any questions on this submittal, please contact Chantell Johnson at 303-254-
3185 (ciohnson@tristategt.org) or Chris Gilbreath at 303-254-3291 (cgilbreath(@tristategt.org).

Sincerely,

Barbara A. Walz )
Senior Vice Presiden
Policy and Compli%ce
Chief Compliance Officer

'

BAW:ClJ:der

cc: Chris Gilbreath (via email)
Chantell Johnson (via email)
File: G471-11.3(10)a-5

AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER CRAIG STATION ESCALANTE STATION NUCLA STATION
P.O. BOX 1307 P.O. BOX 577 P.O. BOX 698

A Touchstone Energy'Cooperative ﬁ u CRAIG, CO 81626-1307 PREWITT, NM 87045 NUCLA, CO 81424-0698
970-824-4411 505-876-2271 970-864-7316



TRI-STATE GENERATION AND TRANSMISSION ASSOCIATION, INC.
HEADQUARTERS: P.O.BOX 33695  DENVER, COLORADO 80233-0695  303-452-6111

October 1, 2019

Submitted via email eric.minkiastate.co.us

Mr. Eric Mink

Water Quality Control Division

Colorado Department of Public Health and Environment
4300 Cherry Creek Drive South

Denver, Colorado 80246-1530

RE: CDPS Permit #C0O-0045161
Colowyo Mine, Outfall 010
Notification of Chronic WET Results — 3Q 2019 and Waiver Request for TIE

Dear Mr. Mink:

On September 26, 2019, the third party laboratory, The SeaCrest Group, provided the
enclosed analytical report containing the third quarter 2019 Whole Effluent Toxicity (WET) test
results for Outfall 010 at the Colowyo Coal Company, LP (Colowyo) Colowyo Mine (CDPS
Permit #C0O-0045161). Tri-State Generation and Transmission Association (Tri-State) is the
parent of Colowyo. Therefore, we are providing the required notification of WET results, in
accordance with Part I.D.1.b. of the permit.

Outfall Species Reproduction/Growth Results IWC
NOEC* IC25**

010 | Ceriodaphnia dubia 40% 45.2% 100%

010 | Pimephales (fathead minnow) 100% 95.2% 100%

*NOEC means “no observed effect concentration” at which concentration there are no observable adverse effects on
the organisms.

**]C25 means inhibition concentration causing a 25% reduction in the biological measurement.

The enclosed report also provides the documentation that the Q3 2019 water quality was
consistent with previous samples, for which a Toxicity Identification Evaluation (TIE) was
already conducted. Therefore, the TIE and the currently-underway comprehensive Toxicity
Reduction Evaluation will also address conditions from Q3 2019. We are requesting written
confirmation (email) that no further automatic compliance responses (i.e., separate TIEs or
TRESs) are required for this outfall.

CRAIG STATION ESCALANTE STATION NUCLA STATION
PO. BOX 1307 PO.BOX577 P.O. BOX 698
A Touchstone Energy’ Cooperative &T CRAIG, CO B1626-1307 PREWITT, NM 87045 NUCLA, CO 81424-0698
ki < 970-824-4411 505-876-2271 970-864-7316



S

Mr. Eric Mink, WQCD
October 1, 2019
Page 2

If you have any questions on this submittal, please contact Chantell Johnson at 303-254-
3185 (cjohnson@fristategt.org) or Chris Gilbreath at 303-254-3291 (cgilbreath@tristategt.org).

Sincerely,

(%/%5/ f/

Barbara A. Walz

Senior Vice President
Policy and Compliance
Chief Compliance Officer

BAW:CJ
Enclosure
cc: Chris Gilbreath (via email)

Chantell Johnson (via email)
File G471-11.3(10)a-5

AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER

A Touchstone Energy”Cooperative *‘T



s eaCrestGroup

AN ENVIRONMENTAL SERVICES COMPANY

September 26, 2019

Chantell Johnson

Tri-State Generation and Transmission Association, Inc.
1100 W 116™ Ave.
Westminster, CO 80234

Ms. Aalbers

Colowyo Coal Company
5731 Staté Hwy 13
Meeker, Colorado 81641

Dear Ms. Johnson and Ms. Aalbers:

SeaCrest Group has undertaken the TIE (Toxicity Identification Evaluation) at the request of
Colowyo Coal Company L.P. because of a WET result that required an automatic compliance
response. The WET test was initially in quarter four (Q4) of 2018 and subsequently continued
through into quarter three (Q3) of 2019 suggesting toxicity to the Ceriodaphnia dubia test
species. This document is an update to provide the status of the TIE and projected next steps in

consideration of the recent additional failure of Colowyo’s permitted quarterly WET test this
past September.

Historically, the most recent effluent tests (initial & baseline) exhibited the same toxicity patterns
as in previous TIE tiers and quarterly WET testing. Due to the lack of variability of the effluent,
we conclude that under the current TIE investigations, testing can be applied to the current
source of failure in the Q3 permitted WET test in 2019. A log of Colowyo’s effluent details and
test statistics from December, 2018 to the most recent samples, September, 2019, is provided in

Appendix 1 of this update.

It is worth noting the most recent sample volume received from Colowyo for TIE testing was
taken on June 10, 2019, and the Q3 WET test sample was taken on September 9, 2019. No
distinct differences were observed. For this reason, it is recommended that a waiver request be
made for the Q3 WET violation.

500 S. Arthur Avenue, Unit 450 « Louisville, CO 80027 « 303.661.9324 » 303.661.9325 fax * www.seacrestgroup.com



Continuing the TIE manipulations, our research on different limestone dosages and variations of
R.O. treatment strengths are being conducted for the next phase of refinement testing in order to

uncover specific details/thresholds on toxicity removal for the Colowyo site discharge.

The initial observations made when comparing samples from December, 2018 to September,
2019 in the targeted species (Ceriodaphnia dubia, C.dubia) tests are as followed:
1) Statistically, the sublethal (reproduction) IC;s for C. dubia species remains between the
values of 34% - 66%, and for lethal (survival), between 52% - 82%.
2) Conductivity in the effluent tests remain between 3810 - 4370 umhos
3) pH at arrival remains around 7.8 — 8.4, and through the test remains around a pH of 7.8 —
8.5.
4) Hardness and alkalinity measurements remain around 650 — 1000 mg/L 830 - 1100 mg/L
respectively.

5) Residual chlorine and ammonia remain at low or non-concerning levels.

Our next phase of testing with the R.O and limestone manipulations began in September, 2019
and should solidify findings from the TIE investigations and offer better application reference
based on the previous set of TDS removal tests conducted in June, 2019. The next phase will
continue to explore how different doses of ground limestone affect TDS removal. The R.O.
treatment is going to manipulate the strength of TDS removal (allow more TDS through, rather
than taking out the maximum) to better establish C. dubia species sensitivity thresholds in which

Colowyo’s partnered engineering team can utilize in their TRE process.

If you have any questions or concerns, please do not hesitate to contact me at (303) 661-9324.
Best regards,

AN,

Tessa Hunt-Woodland
Laboratory Manager
Enclosure(s): Appendix 1



Appendix 1: Colowyo C. dubia WET Summary Logs



Table 1: Colowyo C. dubia WET Summary Log; quarterly and TIE investigation testing

comparison of the 100% effluent

Colowyo Lethality: | Reproduction:
IWC: 100% | _ L
Ceriodaphnia | NOEC IC25 NOEC IC25 Conductivity
dubia WET Range
Summary: e -
Q4 2018 60% 65.0% 40% 47.8% 3900-4340
| Accelerated 1 60% 62.5% 20% 35.2% 4120-4230
E Accelerated 2 60% 56.0% 40% 44.4% 4130-4180
l Q12019 60% 61.7% 40% 34.40% 3950-4070 |
| TIE initial (5 80% 81.3% 60% 54.90% 3990-4240 | *using
reps) bracketed
| | B | dilution series
TIE tier 75% 65.6% 50% 58.1% 4040-4120 | *using
1baseline (5 bracketed
reps) ] . | dilution series
TIE baseline 75% 76.6% 50% 54.8% 3810-4290 | *using
#2 (5 reps) bracketed
| - - _ B dilution series
TIE tier 2 75% 62.5% 50% 56.7% 4020-4250 | *using
baseline (5 bracketed
| reps) t - | dilution series
TIE tier 2 50 | 52.1% 50% 52.1% 4050-4180 | *using
baseline#2 (5 bracketed
reps) - | dilution series
TIE Phase [ 60% 56.7% 40% 59.7% 4060-4260 | *using regular
confirmation permit dilution
baseline (10 series
reps) | ,
TIE Initial-10 80% 81.70% 60% 65.50% 3990-4170 | *New sample
rep (new volume &
sample using regular
collected) permit dilution
B ] _ N | series
TIE Baseline 60% 65.60% 40% 61.80% 4010-4180 | *using regular
(10 reps) permit dilution
- _ N | series
Q22019 60% 64.3% 20% 47.5% 3980-4210% *sample #3
=1206 from
flash flooding
at mine; outlier
from normal
- I - discharge
Q3 2019 60% 61.4% 40% 45.2% 4080-4370




Table 2: Colowyo Effluent (100%) Benchchemistry Summary Log; TIE investigation

testing comparison

Chemical
analysis
similarities-

Test Type:

TIE initial (5
reps) _
TIE tier 2
baseline#2 (5
reps)

Date of
analysis:

Sulfate
(S04)

Mar-19

Apr-19 |

1450

TIE Phase | conf.
baseline (10
reps)

TIE tnitial-10 rep I
(new sample

May-19

Jun-19

1600

1500

collected) !
TIE Baseline (10 |
reps) _ |

Collection Notes

Jun-19

(TIE):

Original sample: 2/20/19
New sample: 6/10/19

1421

1450

Sodium | Calcium
(Na) (Ca)
788 144
920 | 144
920 97
810 | 140
765 145

Potassium | Magnesium
| (k) (Mg)
19 126 *SCG
25 130 | *scG
& TA
23 130 *TA
22 120 | *TA
20 110 *SCG




: AN ENVIRONMENTAL SERVICES COMPANY'

September 26, 2019

Ms. Aalbers

Colowyo Coal Company
5731 State Hwy 13
Meeker, Colorado 81641

Dear Ms. Aalbers:

Enclosed are the results from chronic biomonitoring tests performed for the Colowyo Coal
Company L.P. on effluent from the Colowyo 010A outfall discharge. There were significant
lethal and sublethal toxicity effects to both test species. The effluent fails WET (Whole Effluent
Toxicity) testing requirements for this sampling period.

If you have any questions or concems, please do not hesitate to contact me at (303) 661-9324.

Best regards,

-

Taylétr Couillard-Rodak

Aquatic Toxicologist

Enclosure(s): Invoice
Report

500 S. Arthur Avenue, Unit 450 ¢ Louisville, CO 80027 « 303.661.9324 « 303.661.9325 fax ° www.seacrestgroup.com



RESULTS OF CHRONIC BIOMONITORING TESTS
CONDUCTED FOR COLOWYO COAL COMPANY L.P.
ON THE
COLOWYO 010A SITE

Prepared for:

Ms. Angela Aalbers
Colowyo Coal Company
5731 State Hwy 13
Meeker, Colorado 81641

Prepared by:

SeaCrest Group
500 S Arthur Ave. Suite 450
Louisville, Colorado 80027-3065
(303) 661-9324

September 26, 2019



Client: Colowyo Coal Company C0O0045161 SCG Project No.: 419511.B
Site: 010A Qutfall

Chronic Toxicity Test Summary

Test: o 7-day static renewal using Ceriodaphnia dubia.

* 7-day static renewal using Fathead minnow (Pimephales
Promelas).

Client: Colowyo Coal Company

Test Procedure Followed: » Ceriodaphnia dubia: EPA/821/R-02-013. Method 1002.0
(2002)
o Fathead minnow: EPA/821/R-02-013. Method 1000.0
(2002)

Sample Number: 419511.B

Effluent 1 0754 09-09-2019 0750 09-10-2019
Effluent 2 0850 09-11-2019 0820 09-12-2019
Effluent 3 0805 09-13-2019 0819 09-14-2019

Test Initiation Time _ 1320 1245 |
Test Initiation Date 09-10-2019 09-10-2019
Test Completion Time 1220 B 1200
Test Completion Date 09-16-2019 09-17-2019
Dilution Water: e Moderately hard laboratory reconstituted water
Test Organism Source: e Ceriodaphnia dubia
SeaCrest Group
¢ Fathead minnow
SeaCrest Group
Reference Toxicant: e Sodium Chloride

SeaCrest Group 3



Client: Colowyo Coal Company CO0045161 SCG Project No.: 419511.B
Site: 010A Qutfall

INTRODUCTION

Biomonitoring provides an effective means by which the toxicity of discharges from
municipal, industrial and mining operations can be tested. Among the advantages of
biomonitoring is the ability to test complex effluents containing a broad range of contaminants.
Biomonitoring, when used in conjunction with chemical analyses, can generate data capable of
identifying a much wider range of contaminants.

The Colorado Water Quality Control Division requires certain NPDES permittees to
perform acute and/or chronic biomonitoring tests. The chronic test measures significant
differences in lethality and in reproduction (Ceriodaphnia dubia) or growth (Fathead minnow —
Pimephales promelas) between control and exposed organisms.

The present report discusses the results of chronic biomonitoring tests conducted on

effluent from the Colowyo Coal Company on the 010A discharge. These tests were conducted in
September 2019.

MATERIALS AND METHODS

Sample Collection

Three or two gallons of the effluent were collected on three separate dates. Samples were
delivered chilled to the SeaCrest lab where they were held at 0-6°C. Chain of custody forms
showing sample collection and lab arrival times are included in Appendix 1.

Dilution Water

Laboratory reconstituted water was used as both the dilution water source and the control
for the tests. Reconstituted water for the Ceriodaphnia dubia test was produced by adding
sodium bicarbonate, calcium sulfate, magnesium sulfate, potassium chloride, and sodium
selenate to deionized water. Reconstituted water for the Fathead minnow test was produced by

adding sodium bicarbonate, calcium sulfate, magnesium sulfate, and potassium chloride to
deionized water.

Test Organisms

The tests were conducted with Ceriodaphnia dubia and Fathead minnows. Ceriodaphnia
dubia is cultured in the SeaCrest laboratory. Stock cultures are maintained in 5-gallon aquaria.
Brood females are cultured in individual plastic beakers on brood boards for a period of up to 14-
days. Neonates less than 24-hours old released from third or subsequent broods of eight or more
within an 8-hour period are removed from the brood chambers and used in tests. Brood and
stock organisms are fed daily with a mixture of Yeast, Cereal Leaves, and Trout Chow (YCT).
This is supplemented with an equal volume of green algae (Selenastrum capricornutum).

Less than one-day-old Fathead minnow, cultured in the laboratory, were also used in the
test. Adult fish are maintained in 10-gallon aquaria where females deposit their eggs on the
under-surface of split PVC pipe sections. The eggs are collected daily and transferred to acrated
containers where they hatch after three to four days. The larval fish are fed newly hatched Brine
shrimp (4rtemia sp.) at least twice per day.

SeaCrest Group 5



Client: Colowyo Coal Company CO0045161 SCG Project No.: 419511.B
Site: 010A Outfall

Table 1. Statistics methods used in testing for significant differences in test parameters.

Species Normality Homogeneity.
Ceriodaphnia dubia Kolmogorov Test Bartlett’s Test
Fathead minnow Shapiro — Wilk’s Test Bartlett’s Test

Statistical Difference
Survival Growth Reproduction ICys
i Steel’s Many-One
Ceriodaphnia dubia Fisher’s Exact Test N/A Rank Test ICp
Fathead minnow Dunnett’s Test Dunnett’s Test N/A ICp
RESULTS

Ceriodaphnia dubia Test Results

Test results for the Ceriodaphnia dubia are summarized in Table 2 and provided on the
data sheets located in Appendix 2. Survival was 20% in the 100% effluent concentration and
ranged from 0% - 100% in the remaining effluent concentrations. Control survival was 100%.
Statistically significant lethality was measured in the 80% and 100% effluent concentrations. The
NOEC for lethality was 60%. The [C;;s for lethality was 61.4%.

Table 2. Summary of Ceriodaphnia dubia test results. Ten animals were exposed at each
concentration. An asterisk (*) denotes a statistically significant difference from the control.

Concentration Surviving  Births Min. Max. Lethality Reprod.
Control (0%) 10 244 15 33
20% 10 224 14 33
40% 10 19.9 11 29
60% 8 13.7 0 25 *
80% 0 0.5 0 4 * N
100% 2 0.9 0 7 * *

Average numbers of neonates was 0.9 in the 100% effluent concentration and ranged
from 0.5 — 22.4 in the remaining effluent concentrations. Average number of neonates in the
control was 24.4 for statistical analyses and test acceptability criteria. Statistically significant
differences in the number of neonates were found between the control and the 60%, 80%, and
100% effluent concentrations. The NOEC for reproduction was 40%. The IC,s for reproduction
was 45.2%.

SeaCrest Group "




Client: Colowyo Coal Company CO0045161 SCG Project No.: 419511.B
Site: 010A Outfall

DISCUSSION

A chronic WET test is considered a violation of a permit limitation when both the NOEC
and the IC25, for the same sub-lethal endpoint are at any effluent concentration less than the
IWC. This determination is made independently for each test species. A chronic WET test is
considered to have failed one of the two statistical endpoints when either the NOEC or the IC25
are at any effluent concentration less than the IWC. The IWC for this permit has been
determined to be 100% effluent. Since the Ceriodaphnia dubia species meet these criteria, the
discharge fails WET testing requirements.
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1. Hach Chemical Company. 2008. Hach's Water Analysis Handbook. Fifth Edition. Hach
Chemical Company, Loveland, Colorado. Digital Medium.
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Receiving Waters 1o Freshwater Organisms. EPA-821-R-02-013. 335 pp.

4. CDPHE (Colorado Department of Public Health and Environment). 1998. Laboratory
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5. USEPA. 2000. Method of Guidance and Recommendations for Whole Effluent Toxicity
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Client: Colowyo Coal Company CO0045161 SCG Project No.: 419511.B
Site: 010A Outfall

Appendix 2 — Data Sheets for the Ceriodaphnia dubia Test
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SeaCrest Group Ceriodaphnia Chronic Benchsheet Form #: 101a

Louisville, CO Effective: January 2009
Permittee: a~,|.>w> (pal (0. Lab# 4195[] .7 site: O10 A
IWC%: |0ob ' Template #: 5 Dilution Water: A4 19 ~ 0D o Sample Date: O 099
Age & Source: cerio 0109 So%s” Test Start:  Ogi019 320 TestEnd: G169 220
Test Conditions:
0 1 2 3 a 5 6 7 8 | Total |
(C) 0 0 0 [@) b X o |6
0 0 0 5 O & L2 15
0 0 0 O 6 |2 S 28
0 0 0 o s \Z o) LT
S 0 0 0 & o 1o ] 33
0 0 0 (o 0 {l (. 33
0 0 0 Lo 0 & S 29
0 0 0 O 6 (i O IS
0 0 0 ) I3 4 ] 6
0 0 0 (o 0 (! [ 3L
* 2 DO | 7\ [F\ 3|73 i7 | |[2gi>5 33122 |39 183 173 S
Temp | 2.2 |29.2 29, | |D4. 4104, [ 343 DY £ [24,6 124, [27. LA [24.3 21y
pH g2 |fo 1B V[VAIFCIR-135.] [gotgi [©218.2 1719 AccP
Cond | 3i6 Y1} B IR) L f AT 217,
(1) 0 0 0 o b i3 &) iq
0 0 0 5 1 f) i 23
0 0 0 o ¢ [K4 9 3%
0 0 0 O 5 < (6] ty
0 0 0 S tl o) 7 4 29
e 0 0 0 & 0 9 ! ag
A0 0 0 <) 6 7] & 24
0 0 0 [a) 3 1% o 1%
0 0 0 O 7 (O 5} [EN
0 0 0 2 0 [2 3 14
DO [31.2 91 i34 |[Zriza | /2975321724 1.y i35 [
Temp [24.y [2.2129.) 194412y { 126212 ¢(]24.6 | 2%.1 [24.2 1250 |23
pH [ 9.0 |80 i8] [Yaif] |y )iy | |goige |5 18.L 5.0 ARY
Cond |17 7y (235 [ 129¢ 121X 12.5) 1344 _ o
0 1 2 3 4 5 6 7 8| Total |
(2) 0 0 0 [« 3 ERL L&) fi
0 0 0 (e o to \1 23
0 0 0 0 4 1 0 13
0 0 0 /o) J Pl o 2
AT 0 0 0 o 0 9 g 2]
< 0 0 0 (o 0 G (4 21
0 0 0 (o C (2 11 23
0 0 0 O S "2 <) K3
0 0 0 [@] 6 & h) 1Y
0 0 0 5 o [1 1z 28
DO 23 (#2367 1724 Z i727] 1317.6 |2Si7Z4FY
Temp 124.6 [24.2 24) DG4y P4 304.4 [74.6124] pdz izl 243 19.9
pH [¢#¢ 121 180 [V 2. p [J | IV ERNRFAE XN N RN
Cond | 191y 1939 15 Gy 1 | (433 |93/
(3) 0 0 @ 4 £ 1z
0 0 0 S (V) i3 Tl 4
0 0 0 ) SE—— o
0 0 0 &) Y o (0] 3
T A 0 0 0 5 3 1o Lo 25
v 0 0 0 5 Q 7 q 23
0 0 0 O 5 i + 2|
0 0 0 o 6 9 4\ 4 I3
0 0 0 (@] 5 & b 13
0 0 C 0 5 e ===y
DO | 74 (3.2 13.9 (7S 172G |7 LiS o0 | T3 R 2L 11,919
Temp [ 24.g [14.T il | Pal oy V242 dlaye t2yy [29.Li2y) (273 33
pH | 8o e ! @ Als2:% 0y 221{ ] [ s)ig) |81 i6.4 [§1 (s
[ Cond | 2¢to] 2410 [2 p/o | 1a/o z 590 2908




Ceriodaphnia Survival and Reproduction Test-7 Day Survival

Start Date:  9/10/2019 TestID: 419511cd Sample ID: XX8999999-NPDES Permit #
End Date: 9/16/2019 LabID: SCG-Seacrest Group Sample Type: EFF1-POTW
Sample Date: Protocol: EPAFW02-EPA/821/R-02-01 Test Species: CcD
Comments:
Conc-% 1 2 3 4 5 6 7 8 9 10

D-Control  1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
20 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

40 10000 1.0000 1.0000 1.0000 4.0000 1.0000 1.0000 1.0000 1.0000 1.0000

60 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000

80 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

100 00000 0.0000 1.0000 0.0000 0.0000 0.0000 0.0000 0.0000 4.0000 0.0000

Not Fisher's 1-Tailed

Conc-% Mean N-Mean Resp Resp  Total N Exact P Critical
D-Control  1.0000 1.0000 0 10 10 10

20 1.0000 1.0000 0 10 10 10 1.0000 0.0500

40 1.0000 1.0000 0 10 10 10 1.0000 0.0500

60 0.8000 0.8000 2 8 10 10 0.2368 0.0500

*80 0.0000 0.0000 10 0 10 10 0.0000 0.0500

*100 0.2000 0.2000 8 2 10 10 0.0004 0.0500

Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU

Fisher's Exact Test 80 80 69.282 1.66667
Treatments vs D-Control

Page 1 ToxCalc v5.0.23 Reviewed by: m\,\‘



Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  9/10/2019 Test ID: 419511cd Sample ID: XX9999999-NPDES Permit #
End Date: 9/16/2019 Lab ID: SCG-Seacrest Group Sample Type: EFF1-POTW
Sample Date: Protocol: EPAFWO02-EPA/821/R-02-01 Test Species: CD
Comments:
Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control 16.000 25.000 28.000 17.000 33.000 33.000 29.000 15.000 16.000 32.000
20 19.000 23.000 33.000 14.000 29.000 28.000 24.000 18.000 17.000 19.000
40 11.000 27.000 13.000 12.000 21.000 29.000 27.000 17.000 14.000 28.000
60 12.000 19.000 0.000 8.000 25.000 23.000 21.000 16.000 13.000 0.000
80 4000 0000 0000 0000 0000 0000 1.000 0000 0000 0.000
100 0000 0000 0000 2000 0000 0000 0000 0000 7.000 ©0.000
Transform: Untransformed Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical
D-Control 24.400 1.0000 24400 15.000 33.000 31284 10
20 22400 09180 22400 14.000 33.000 27.131 10 99.50 75.00
40 19900 0.8156 19.900 11.000 29.000 35.809 10 8450 75.00
*60 13.700 0.5615 13.700 0.000 25.000 64927 10 73.50 75.00
*80 0500 0.0205 0500 0.000 4.000 253.858 10 56.00 75.00
00 0.900 00369 0900 0.000 7.000 248.176 10 55.00 75.00
Auxiliary Tests Statistic Critical Skew  Kurt
Kolmogorov D Test indicates non-normal distribution (p <= 0.05) 1.09999 0.895 -0.1513 -0.4022
Bartleit's Test indicates unequal variances (p = 2.98E-06) 33.5108 15.0863

Hypothesis Test (1-tail, 0.05)

NOEC LOEC ChV TU

Steel's Many-One Rank Test
Treatments vs D-Control

C 40 60 48.9898 25

Page 1
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  9/10/2019 Test ID: 419511cd Sample ID: XX9999993-NPDES Permit #
End Date: 9/16/2019 Lab ID: SCG-Seacrest Group Sample Type: EFF1-POTW
Sample Date: Protocol: EPAFWO02-EPA/821/R-02-01 Test Species: cD
Comments:
Conc-% 1 2 3 4 5 6 7 8 9 10

D-Control 16.000 25.000 28.000 17.000 33.000 33.000 29.000 15.000 16.000 32.000
20 19.000 23000 33.000 14.000 29.000 28.000 24.000 18.000 17.000 19.000

40 11.000 27000 13.000 12.000 21.000 29.000 27.000 17.000 14.000 28.000

60 12.000 19000 0.000 8.000 25000 23.000 21.000 16.000 13.000 0.000

80 4000 0000 0000 0.000 0000 0.000 1000 0000 0000 0.000

100 0000 0000 0000 2000 0000 0000 0000 0.000 7.000 0.000

Transform: Untransformed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Mean N-Mean
D-Control 24.400 1.0000 24400 15.000 33.000 31.284 10 24.400 1.0000
20 22400 0.9180 22400 14.000 33.000 27.131 10 22.400 09180
40 19900 0.8156 19.900 11.000 29.000 36.809 10 19.900 0.8156
60 13700 0.5615 13.700 0.000 25000 64.927 10 13.700 05615
80 0500 0.02056 0500 0.000 4.000 253.850 10 0.700 0.0287
100 0900 0.0369 0900 0.000 7.000 248.176 10 0.700 0.0287
Auxiliary Tests Statistic Critical Skew Kurt
Kalmagorov D Test indicates non-normat distribution (p <= 0.05) 1.09999 0.895 -0.1513 -0.4022
Bartlett's Test indicates unequal variances (p = 2.88E-06) 33.5108 15.0863
Linear Interpolation (200 Resamples)
Point % SD 95% CL Skew
IC05* 12.200 11316 4.083 42450 0.7944
IC10 23.520 11.752 8.166 45.234 0.3894
IC15 33.280 11523 12250 48.936 -0.1226
IC20 41226 10627 16.333 57.350 -0.5113
«1G256 45 161 9438 21336 60912 -0.4988
IC40 56968 5724 43.987 64.965 -0.3564
IC50 62.308 4127 51.267 67.592 -0.6651

* indicates IC estimate less than the lowest concentration

Page 1 ToxCale v5.0.23 Reviewed by: ] S L:\J\'



Client: Colowyo Coal Company
Site: 010A Qutfall

C0O0045161 SCG Project No.: 419511.B

WET TEST REPORT FORM - CHRONIC

Permittee:  Colowyo Coal Company L.P. Outfall: 010A
Permit No.: CO0045161
Test Type: Routine[X]  Accelerated [
Test Species: Fathead minnow IWC: 100%
Test Start Test End
Time Test Start Date Time Test End Date
1245 09-10-2019 1200 09-17-2019
Test Results Lethality Growth
NOEC 80% 100% B
FAIL PASS
ICys 84.3% 95.2% B
FAIL FAIL
Dilution(s) - % Effluent
Control .
Measurements (0%) 20% 40% 60% 80% 100%
% Survival for day 1 100 100 100 100 100 95
% Survival for day 2 100 100 100 98 78 73
| % Survival for day 3 100 100 100 98 78 63
% Survival for day 4 98 100 93 98 78 60
| % Survival for day 5 95 100 90 98 75 60
% Survival for day 6 95 98 9 | 98 75 58
% Survival for day 7 93 98 90 98 75 58
Mean Dry Wt. (mg) .0.358 0.415 0.427 0.432 0.368 0.287

Hardness (mg/L) — Receiving Water: N/A
Alkalinity (mg/L) — Receiving Water: N/A
Chlorine (mg/L) — Effluent:

Effluent: 953/972/888
Effluent: 968/1028/1008 Recon Water: 58
pH (initial/final) — Control: 8.0/7.4

Recon Water: 89

100%: 8.4/7.8

<0.01/0.01/<0.01
Total Ammonia as NH3 (mg/L) - Effluent: 1.81/1.75/1.92

Were all Test Conditions in Conformance with Division Guidelines? YES [ | NO [X]

If NO, list deviations from test specifications: Dissolved oxygen fell below 4.0mg/L in effluent
test chambers.

Laboratory: SeaCrest Group
Comments:
Analyst’s Name: Nicholas Cipoletti, Daniela Thornton, and Daniel Hillenburg

Signature %ﬂ?ﬁ' Date d ¢’Z é ’23/ ﬁ

SeaCrest Group 27



Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  9/10/2019 Test ID: 419511fhm Sample ID: XX9999999-NPDES Permit #
End Date: 91712019 LabiD: Sample Type: EFF1-POTW
Sample Date: Protocol: EPAFW02-EPA/821/R-02-01 Test Species: PP
Comments:
Conc-% 1 2 3 4

ON-Control  1.0000 1.0000 1.0000 1.0000
SN--Control  1.0000 1.0000 0.8000 0.9000
20 0.9000 1.0000 1.0000 1.0000

40 1.0000 0.70600 0.9000 1.0000

60 1.0000 1.0000 1.0000 0.9000

80 0.7000 0.8000 0.6000 0.9000

100 0.5000 0.6000 0.4000 0.8000

Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
ON-Control 1.0000 1.0811 14120 14120 1.4120 0.000 4
SN--Control  0.9250 1.0000 1.2951 1.1071 1.4120 11.347 4 *
20 0.9750 1.0541 1.3713 1.2490 1.4120 5.942 4 0728 2410 0.2521
40 09000 09730 1.2661 0.9912 1.4120 15.696 4 0277 2410 0.2521
60 09750 1.0541 13713 1.2490 14120 5942 4 -0.7286 2410 0.2521
80 0.7500 08108 1.0584 0.8861 1.2490 14.733 4 2263 2410 0.2521
*100 05750 06216 0.8658 0.6847 1.1071 20.865 4 4103 2410 0.2521
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.96841 0.916 -0.2562 -0.4623
Bartlett's Test indicates equal variances (p = 0.63) 3.46278 15.0863
The control means are not significantly different (p = 0.16) 1.56918 2.44691
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
‘Dunnelt's Test 80 100 89.4427 1.25 0.17956 0.19394 0.16293 0.02189 6.1E-04 5, 18

Treatments vs SN--Control
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Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  9/10/2019 Test ID: 419511fhm Sample ID: XX9999999-NPDES Permit #
End Date: 9/17/12019 Lab ID; Sample Type: EFF1-POTW
Sample Date: Protocol: EPAFW02-EPA/821/R-02-01 Test Species: PP
Comments:
GConc-% 1 2 3 4

ON-Control  0.3840 04120 0.3060 0.3290
SN--Control 0.3840 04120 0.3826 0.3656
20 04460 04590 03920 0.3610

40 04800 04090 04250 0.3930

60 04600 04510 04370 0.3800

80 03750 0.3940 0.3270 0.3740

100 02800 0.3050 0.1750 0.3760

Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
ON-Control  0.3577 0.9268 0.3577 0.3060 0.4120 13.634 4 *
SN--Control  0.3860 1.0000 0.3860 0.3656 0.4120 4.984 4
20 04145 10738 04145 03610 0.4590 11.092 4 -1.607 2410 0.0851
40 04268 1.1055 04268 0.3930 04800 8.864 4 -1.954 2410 0.0851
60 04320 1.1191 04320 03800 0.4600 8.318 4 -2103 2410 0.0851
80 03675 09520 0.3675 0.3270 0.3940 7.762 4 -0.276 2410 0.0851
100 02865 0.7422 02865 0.1750 0.3760 29.061 4 2018 2410 0.0851
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.97646 0916 -0.4096 0.56659
Barllett's Test indicates equal variances (p = 0.54) 4.0447 15.0863
The control means are not significantly different (p = 0.32) 1.07814 2.44691
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSD MSB MSE F-Prob df
ﬁmﬁrﬁ Woer  >100 1 0.0851 0" 0.01238 0.00249 0.00497 5, 18

Treatments vs ON-Control

Page 1 ToxCalc v5.0.23 Reviewed by~



Client: Colowyo Coal Company C0O0045161 SCG Project No.: 419511.B
Site: 010A Outfall

Appendix 4 - QA/QC and Reference Toxicant Test Chart

SeaCrest Group 33
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TRI-STATE GENERATION AND TRANSMISSION ASSOCIATION, INC.
HEADQUARTERS: P.O.BOX 33695  DENVER, COLORADO 80233-0695  303-452-6111

January 6, 2020

Submitted via email eric.minkiastate.co.us

Mr. Eric Mink

Water Quality Control Division

Colorado Department of Public Health and Environment
4300 Cherry Creek Drive South

Denver, Colorado 80246-1530

RE:  CDPS Permit #C0O-0045161
Colowyo Mine, Outfall 010
Toxicity Reduction Evaluation Report on Q4 2018 Whole Effluent Toxicity

Dear Mr. Mink:

The enclosed Toxicity Reduction Evaluation (TRE) was conducted by Stantec
Consultants on behalf of Tri-State Generation and Transmission Association, Inc. and Elk Ridge
Mining and Reclamation LLC/Colowyo Coal Company, LP (Colowyo) for Outfall 010 at the
Colowyo Mine (CDPS Permit #C0O-0045161). Tri-State Generation and Transmission
Association (Tri-State) is the parent of Colowyo, which operates under the wholly-owned
subsidiary Elk Ridge Mining and Reclamation LLC.

As reported previously in 2019, a pattern of Whole Effluent Toxicity (WET) was
demonstrated through accelerated testing for the fourth quarter 2018 at Outfall 010 at the
Colowyo Mine. The results of the Toxicity Identification Evaluation were reported in July 2019,
with non-definitive conclusions indicating the primary toxicant is anticipated to be total
dissolved solids (TDS). Further analyses found TDS or ionic imbalance (comprised of sulfate,
sodium, and to a lesser degree potassium and bicarbonate) are the primary toxicants.

Stantec evaluated various active and passive conceptual treatment technologies to remove
TDS and/or remove (or rebalance) sulfate, sodium, potassium and bicarbonate as noted in the
TRE report. Preliminary source information is also provided in the TRE report. The next steps in
Stantec’s analyses include more rigorous source water evaluation, additional data collection on
the outfall (WET testing only began in 4™ quarter 2018), laboratory (bench scale) testing of
conceptual treatment systems and an alternatives analysis, pilot-scale testing of the most feasible
conceptual treatment system(s), and engineering design and construction (including approvals by
various regulatory agencies).

Given the significant capital and operations/maintenance costs associated with any of the
conceptual treatment technologies described in the TRE report and the unknown feasibility
(technical or otherwise) of these technologies, we submitted a request for permit modification on
December 19, 2019, to extend the delayed effective date for WET at QOutfall 010 for five years to
conduct the needed investigations. We could provide periodic updates to the Division as needed,
during the five-year period.

CRAIG STATION ESCALANTE STATION NUCLA STATION
f£.O. BOX 1307 P.O. BOX 577 P.O. BOX 698
A Touchstone Encrgy' Cooperative K\‘ CRAIG, CO 81626-1307 PREWITT, NM 87045 NUCLA, CO B1424-0698
i 970-824-4411 505-876-2271 970-864-7316



Mr. Eric Mink
January 6, 2020
Page 2

If you have any questions on this submittal, please contact Chantell Johnson at 303-254-
3185 (ciohnson@jfristategt.org) or Chris Gilbreath at 303-254-3291 (cgilbreath@tristategt.org).

Sincerely,
Barbara A. Walz )
Senior Vice President”

Policy and Compliance
Chief Compliance Officer

BAW:Cl:der
cc: Chris Gilbreath (via email)

Chantell Johnson (via email)
File G471-11.3(10)a-5

AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER

A Touchstone Energy* Cooperative K‘t



@ Stantec

Toxicity Reduction Evaluation

Colowyo Mine Outfall 010

January 6, 2020

Prepared for:

Elk Ridge Mining and Reclamation
Craig, CO

Prepared by:

Stantec Consulting Services Inc.

2000 South Colorado Blvd, Suite 2-300
Denver, CO 80222
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TOXICITY REDUCTION EVALUATION

This document entitled Toxicity Reduction Evaluation was prepared by Stantec Consulting Services Inc.
(“Stantec”) for the account of Elk Ridge Mining and Reclamation (the “Client”). Any reliance on this document
by any third party is strictly prohibited. The material in it reflects Stantec’s professional judgment in light of the
scope, schedule and other limitations stated in the document and in the contract between Stantec and the
Client. The opinions in the document are based on conditions and information existing at the time the
document was published and do not take into account any subsequent changes. In preparing the document,
Stantec did not verify information supplied to it by others. Any use which a third party makes of this document
is the responsibility of such third party. Such third party agrees that Stantec shall not be responsible for costs
or damages of any kind, if any, suffered by it or any other third party as a result of decisions made or actions
taken based on this document.

Prepared by // y %/

(signature)
Paul Kos
Reviewed by

(éljgnature)

Philip Johnson

Approved by WW

(signature)

David Grills
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TOXICITY REDUCTION EVALUATION

EXECUTIVE SUMMARY

This Toxicity Reduction Evaluation (TRE) has been prepared to assist Elk Ridge Mining and Reclamation
with addressing whole effluent toxicity (WET) in discharges from Outfall 010 associated with the East
Taylor Pond. This report summarizes the TRE process, evaluation of treatment technologies, and
recommends additional studies before selecting a treatment option. The TRE process follows the
methodology recommended by USEPA, which is a systematic investigation into the sources of toxicity,
evaluation of treatment options, and selection of a treatment technology. In addition to the TRE process
and goal established by USEPA, the project goals include evaluating active and passive treatment
technologies to reduce maintenance and operational requirements.

Colowyo Mine discharges permitted wastewaters from the surface coal mine areas. Starting in October
2018, the mine was required to commence chronic WET testing. There is a “pattern” of WET in the Oultfall
010 samples with sublethal impacts to Ceriodaphnia dubia. Outfall 010 is associated with the East Taylor
Pond sediment control pond. The East Taylor Pond is located in a remote part of the mine property and
can be difficult to access during the winter months and during spring runoff. Discharges from Outfall 010
have varied as mining and reclamation in the watershed progressed, and recent flow measurements
suggest a winter baseflow value of 100 gallons per minute (gpm) and a summer flow value of
approximately 350 gpm.

The SeaCrest Group performed a Toxicity Identification Evaluation (TIE) and concluded the primary
toxicant is Total Dissolved Solids (TDS) and/or ionic imbalance. The TIE found the contributors to TDS
include sulfate (SO4), sodium (Na), calcium (Ca), magnesium (Mg), potassium (K), and chloride (Cl)
(decreasing order), and approximately half of the TDS is comprised of SO4 and Na. The TRE focused on
treatment technologies that reduce TDS and/or Na.

Stantec identified and evaluated 11 treatment and water management options as part of the TRE.
Options selected for further evaluation are established technologies known to provide adequate treatment
and passive technologies that are expected to provide treatment. Eliminated options are more costly,
require more operational interaction, will not adequately treat the water, or are less understood and
available than the selected options. Treatment technologies investigated include:

e Options for Further Evaluation: Reverse Osmosis/Nanofiltration, Sulfate Bioreactor,
Evaporators

e Eliminated Options: lon Exchange, Freeze-Thaw/Evaporation, Electronic Distillation, Barite
Precipitation, Lime Precipitation, Ettringite Precipitation, Water Use Onsite, Injection

Additional analysis of design details, costs, power, and space requirements will be evaluated for the
treatment alternatives selected. This includes communication with equipment vendors and treatment
professionals, bench-scale testing, and design details associated with each option. Design requirements
include determining the exact footprint required and location of the treatment plant, power requirements,
chemical storage, and brine stream/residuals management.
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ABBREVIATIONS

CDPS
Colowyo
DMR
EPA
FTE
gpm
pmhos/cm
RO

SRB
Stantec
TDS

TIE
TOC
TRE
WET
XRD

XRF

Colorado Discharge Permit System
Elk Ridge Mining and Reclamation’s Colowyo Mine
Discharge monitoring report
Environment Protection Agency
Freeze-thaw/evaporation

Gallons per minute

Micromhos per centimeter
Reverse osmosis

Sulfate-reducing bacteria

Stantec Consulting Services, Inc.
Total dissolved solids

Toxicity Identification Evaluation
Total organic carbon

Toxicity Reduction Evaluation
Whole effluent toxicity

X-Ray diffraction

X-Ray fluorescence
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GLOSSARY

Active Treatment
Aerogel

Anaerobic
Ceriodaphnia dubia

Distillation

Qutfall

Passive Treatment

Precipitation

Reverse Osmosis

Sublethal

Toxicity

Treatment technology that requires regular inputs, maintenance and
reagents for operation.
Material used for water treatment that removes constituents.

Condition where there is little to no oxygen.

Species used during Whole Effluent Toxicity testing to determine
toxicity of water sample.

Water treatment process where electrically charged plates remove
ions from process water.

Point of discharge and where samples are collected as stipulated by
Colorado discharge permit.

Technology that requires little to no maintenance, reagents or
operations.

Process in which dissolved ions in the water chemically combine with
other ions to create a solid.

Membrane filtration process using osmotic pressure as the driving
force.

Inhibition of fertilization, growth, and reproduction that occur over a
longer exposure period (e.g., 7 days) (EPA 1999).

Property that can show adverse side effects.
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Introduction

1.0 INTRODUCTION

1.1  PURPOSE

Elk Ridge Mining and Reclamation (Colowyo) engaged Stantec Consulting Services Inc. (Stantec) to
provide professional engineering services related to the water treatment options at their Colowyo Mine in
northwestern Colorado, near the town of Meeker. This memorandum summarizes Stantec’s evaluations
of water treatment technologies as part of the Toxicity Reduction Evaluation (TRE) being performed to
address the Whole Effluent Toxicity (WET) in waters discharged from Outfall 010.

This TRE report for Colowyo is intended to provide a path forward for treating water discharged from the
East Taylor Pond at the Colowyo Mine near Meeker, Colorado. There have been repeated sublethal
impacts to Ceriodaphnia dubia at Outfall 010. The Colorado Discharge Permit System (CDPS) required
WET testing beginning in October 2018.

1.2 PROJECT BACKGROUND

Elk Ridge Mining and Reclamation operates the Colowyo Mine, a coal mine in the Moffat and Rio Blanco
Counties of northwestern Colorado. The mine is located approximately 20 miles north of Meeker,
Colorado. The regional location map is included as Figure 1.1.

Operational areas at the mine comprise surface mining excavations, stockpiles, crushing and processing
facilities, access roads, administrative offices, and equipment storage facilities. Other predominantly
undisturbed areas are held in reserve for future mining or to buffer operational areas from adjacent land
uses. The East Taylor Pond is located in the central portion of the mine property along Taylor Creek.
Taylor Creek runs south to north, and the watershed includes undisturbed areas, areas disturbed by
mining operations, and reclaimed areas. Essentially all of the watershed that contributes to East Taylor
Pond is reclaimed land that was previously mined, backfilled with mine spoils, and then reclaimed. Figure
1.2 shows a plan view of the site and the East Taylor Pond watershed.

Colowyo Mine discharges permitted wastewaters (generally stormwater runoff and springs) from the
surface coal mine areas, per the CDPS Permit No. CO-0045161. Starting in October 2018, the mine was
required to commence chronic WET testing at several locations that receive “process waters” such as
springs in contact with backfilled overburden (spoil) and other processes. There is a “pattern” of WET in
the Outfall 010 samples with sublethal impacts to Ceriodaphnia dubia. Outfall 010 is associated with the
East Taylor Pond sediment control pond. The East Taylor Pond is shown on Figure 1.3.

pk u:\233001407\reports\3_tre report_05jan2020\toxicity reduction evaluation_06jan2020.docx 1.1
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Introduction

1.3

SCOPE OF WORK

Colowyo retained Stantec to prepare this report to summarize the TRE process, results, and
recommendations. Stantec’s scope of work includes:

1.4

Review previous toxicity studies.

Evaluate historic and new data to determine water quality and quantity at Outfall 010.
Establish TRE methodology.

Evaluate potential treatment technologies.

Perform bench-scale testing of selected treatment technologies.

Recommend a preferred treatment option.

Prepare a TRE report to document analysis and findings in support of the TRE.

GOALS AND OBJECTIVES

The primary goal of any TRE, as established by the Environmental Protection Agency (EPA) is to
“develop a sound scientific and engineering basis for the selection and implementation of toxicity control
methods” (EPA 1999). The project objectives, established by EPA and Colowyo, include:

Evaluate the operation and performance of the facility to identify and correct treatment
deficiencies contributing to effluent toxicity.

Identify the compounds causing effluent toxicity.
Trace the effluent toxicants and/or toxicity to their sources.

Evaluate toxicity reduction methods or technologies to control effluent toxicity, including passive
and active systems.

Select and implement toxicity reduction technology to control effluent toxicity.

Minimize maintenance and operational requirements due to the remote location and limited
access to Outfall 010.
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TOXICITY REDUCTION EVALUATION

Methodology

2.0 METHODOLOGY

2.1 TRE PROCESS

Once WET is identified, the proposed TRE process has six steps and follows the EPA guidance. This
process is summarized in the flowchart included as Figure 2.1.

1. Information and Data Acquisition
2. Facility Evaluation

3. Toxicity Identification Evaluation
4. Toxicity Source Evaluation

5. Toxicity Control Evaluation

6. Toxicity Control Implementation

2.2 INFORMATION AND DATA ACQUISITION

The purpose of the data acquisition step of the TRE is to collect and review available information related
to WET. This may include facility designs, permit applications, discharge monitoring reports (DMRs),
water quality data, geological and surficial geology data, climate and hydrologic data, and mine
progression plans. The goal of this phase of the TRE is to obtain sufficient information to evaluate the
sources of WET before assessing and selecting a remedial action.

Stantec reviewed publicly available data and site-specific data provided by Colowyo to understand the
site conditions and potential contributors to flow and salinity. These data include East Taylor Pond
hydrologic model (SedCAD) reports, precipitation data, DMR water quality results, DMR flow rates, and
Toxicity Identification Evaluation (TIE) which includes total dissolved solids (TDS) Reduction Testing
Report, x-ray diffraction (XRD), and x-ray fluorescence (XRF) results.
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Figure 2.4 TRE Flowchart

‘ Voluntary or Mandatory TRE ‘

| TRETest Plan

‘ Information and Data Acquisition ‘

Pretreatment Program
Review ‘ Performance Evaluation

Additional Information
Required?

TIE |

Additional Information

Required?
Toxicity Source Evaluation Toxicity Control Evaluation
Pretreatment Control
Evaluation
Additional Information Select Control Options
Required?
Toxicity Control Implementation and
Follow-Up Monitoring
Flowchart adapted from Figure 1-1. TRE Flow Diagram for Municipal Wastewater Treatment Plants [EPA, Texicity Reduction Evaluation Guidance for

Municipal Wastewater Treatment Plants, August 1999

2.3 FACILITY EVALUATION

The purpose of facility evaluation step of the TRE is to assess the function of the facility to verify that all
systems are working as intended and that WET is not the result of a facility malfunction. The goal of the
facility evaluation is to verify that WET is not being caused by the facility.

The East Taylor Pond does not include an active treatment system that can malfunction; however, the
water sources, geologic information, mine maps, flow rates, and water quality all relate to the pond
function, so reviewing these data provide insight into the sources of the WET.

Instantaneous flow data were recorded approximately every two weeks for DMR reporting. These data
indicate an increase in flow rate occurring in June 2017, with the average flow increasing from
approximately 20 gallons per minute (gpm) to approximately 250 gpm. Much of the flow originates as a
seep near the upstream extent of the East Taylor Pond high water line. Monthly precipitation values were
also provided by Colowyo. Communication with Colowyo suggests that reclamation grading increased the
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watershed contributing to the East Taylor Pond from approximately 600 acres to 1075 acres in 2017
resulting in an increase in influent flows. There was a corresponding increase in flows from East Taylor
Pond in 2017. The flow readings follow seasonal wet and dry cycles. Winter flow rates, representative of
baseflow conditions, are approximately 100 gpm, whereas summer flow rates, augmented by summer
thunderstorms, are typically 350 gpm. Stantec has used these values for design purposes; however,
future data should be evaluated to verify the design flow rates. Figure 2.2 shows the available
precipitation and discharge data since 2014.

Figure 2.5 Discharges from Outfall 010
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Stantec has used sample results collected for DMR purposes to summarize the water quality of Outfall
010A. This information is critical in establishing a baseline for treatment technologies and to understand
which treatment methods will be effective in reducing WET for this outfall. The October 31, 2019 TIE
report from SeaCrest Group was useful in establishing outfall water quality, in addition to the information
collected for the state discharge permit. As for most analytical data, there is a degree of variability in
analytical results, but Stantec has used maximum values from the differing sources to summarize the
water quality as shown in Table 2.1.
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Table 2.1 Outfall 010 Water Quality

Parameter Design Value Units

pH 8.9 Standard Units
Sulfate (SOa) 1,500 mg/L

Sodium (Na) 945 mg/L

Calcium (Ca) 140 mg/L
Magnesium (Mg) 120 mg/L
Potassium (K) 22 mg/L

Chiloride (Cl) 30 mg/L
Bicarbonate (HCO3) 770 mg/L as CaCOs3
Barium (Ba) 0.029 mg/L

Iron (Fe) 0.54 mg/L
Manganese (Mn) 0.21 mg/L
Strontium (Sr) 2.8 mg/L

Total Organic Carbon (TOC) 5 mg/L as C
Silica (SiO2) 10.7 mg/L

2.4 TOXICITY IDENTIFICATION EVALUATION

Colowyo has been working with The SeaCrest Group, Louisville, CO to conduct the TIE. The TIE
concluded the primary toxicant is Total Dissolved Solids (TDS), generally measured as conductivity
exceeding 3,500 micromhos per centimeter (umhos/cm) and/or ionic imbalance. The SeaCrest studies
found the contributors to TDS include SO4, Na, Ca, Mg, K, and CI (decreasing order), where
approximately half of the TDS is comprised of SO4 and Na.

An excerpt from the SeaCrest Group TIE is provided below which summarizes the results:

“Seacrest Group has undertaken the TIE (Toxicity Identification Evaluation) at the request of
Colowyo Coal Company L.P. This testing is in response to a WET result that required an
automatic compliance response initially in quarter four (Q4) of 2018 and continuing into quarter
two (Q2) of 2019 suggesting toxicity to the Ceriodaphnia dubia test species. The manipulations
and tests intended to characterize the potential group of toxicants responsible for the observed
toxicity included a reverse osmosis (RO) treatment, a C18 SPE column filtration treatment (acting
as a negative control for the RO test), and a ground limestone dose treatment. This report
represents testing of Total Dissolved Solids (TDS) as the primary toxicant in response to findings
from previous tiers. The TIE was performed in accordance with EPA protocols for the conduct of
such investigations along with additional testing and chemical analysis.”
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“This series of tests included an initial toxicity confirmation test followed by a baseline effluent, the
RO treated effluent, the C18 filtered effluent, and the limestone treatment effluent. All tests were
conducted under full, ten (10) replicate chronic conditions with the permitted dilution series. An
aliquot from each effluent was chemically analyzed for characterization and comparison.”

“The initial and baseline tests exhibited the same toxicity patterns as in previous TIE tiers and
quarterly WET testing. Lethal and sublethal toxicity were eliminated in the RO treated effluent as
the TDS was substantially removed by the treatment. The limestone treated effluent eliminated all
lethal toxicity, but not the sub lethal toxicity. The C 18 filtered effluent did not result in toxicity
reduction, and the test can be used to support the conclusion that the toxicant is not organic
based. It is believed that further research on limestone and extent of RO treatments would be
useful for future testing as an option for toxicity removal.” (from SeaCrest Group TIE Cover Letter)

The primary treatment targets are sodium and sulfate, with potassium and bicarbonate alkalinity as
secondary targets.

2.5 TOXICITY SOURCE EVALUATION

This step of the TRE is intended to identify and eliminate the source of the toxicity and eliminate it from
the discharged water. EPA documentation recommends evaluating sewer lines and other discharge lines
at industrial and commercial sites for toxicants, which does not apply to this project.

The source of the toxicity in the Outfall 010 water is believed to be leaching and seepage of Na and SO«
from mine spoils. The relatively stable water quality results indicate that source control is not a feasible
option for eliminating the WET; however, further evaluation of the source water may be appropriate to
confirm the design parameters for flow and water quality.

2.6 TOXICITY CONTROL EVALUATION

The purpose of the toxicity control evaluation step of the TRE is to identify the most-feasible option for
treating WET. This process uses the information obtained from previous steps to identify treatment
alternatives before evaluating them for effectiveness and cost. The goal of the toxicity control evaluation
is to select the most preferable treatment option.

The proposed toxicity control evaluation will progress through a series of assessments, with each step
being used to eliminate treatment options that are ineffective, unfeasible, or cost-prohibitive. The process
will start with multiple lines of treatment methods, and each line of treatment will be evaluated with
increasing detail, starting with a conceptual paper study, followed by a detailed investigation of each
option and coordination with vendors, and finishing with bench-scale testing of the selected alternative(s).
This evaluation will include active and passive treatment options to control toxicity. Following the Facility
Evaluation results, this step will also consider alternative means of reducing the discharge volume from
Outfall 010 by using or disposing water onsite or identifying source controls.

The initial analysis consisted of a paper study of all identified treatment technologies. Each technology
was evaluated on a conceptual basis for its effectiveness in lowering TDS, and particularly in reducing
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sodium and sulfate concentrations. Following the initial evaluation, preferred alternatives were selected
for a detailed investigation on the feasibility and cost of each treatment method. Both evaluations
consider site limitations such as power supply, access, available area, and maintainability. The treatment
options that remain viable following the detailed evaluation will be tested using bench-scale or pilot testing
to demonstrate that the treatment technology performs as intended in the initial investigations. Treatment
facility vendors will be contacted for testing, design, and costing support throughout the detailed
investigation and testing phases of the TRE to refine the details of each option before selecting the
preferred treatment technology.

2.7 TOXICITY CONTROL IMPLEMENTATION

Once the control option has been selected, detailed designs will be prepared to construct the treatment
technology.
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3.0 TREATMENT ALTERNATIVES

Evaluation of literature on toxicity of ionic species on aquatic life suggests that SO4 and TDS are known to
have adverse effects on aquatic life while sodium may have a lesser impact. Early testing data of the
Colowyo water and bench scale treatments by SeaCrest compares results from reverse osmosis (RO)
treatment and lime treatment. The RO treatment has shown to meet the necessary safety guidelines for
aquatic life showing no measurable toxicity effects. The lime treatment, which focused on a reduction in
alkalinity, shows improvement in chronic lethality but still shows reproductive impacts.

It is Stantec’s opinion that evaluation of SO4 treatment in this water body may produce the necessary
improvement in water quality desired. Sodium removal processes are largely limited to RO, ion exchange,
and freeze-thaw/evaporation. The remainder of the treatments considered focus on the removal of SO4
from the collected drainage and contact water.

3.1 ACTIVE TREATMENT TECHNOLOGIES

Stantec has identified several active treatment technologies. Each of these technologies treats the
process stream by concentrating salinity into a brine stream and producing a treated effluent. The result is
a residual brine stream that requires disposal which is most easily achieved through evaporation with
solids that are periodically collected and sent to a landfill. These technologies include RO, ion exchange,
freeze/thaw-evaporation, and electronic distillation. Additional active treatment technologies that reduce
salinity by precipitating select ions include barite precipitation, lime precipitation, and ettringite
precipitation. Each technology is available in various treatment systems from various vendors.

3.1.1 Reverse Osmosis

Reverse Osmosis/Nanofiltration (NF) technologies remove dissolved solids by forcing water through a
semipermeable membrane, with the difference between them being the pore size of the membrane.
Reverse osmosis will remove nearly all TDS while nanofiltration will remove most multivalent ions,
depending on water chemistry. Additional reagents required for these treatment options are anti-scalant
to reduce fouling of the membrane elements and an acid and base for the clean-in-place system. As a by-
product of RO and NF, a waste (or concentrate) brine is produced that will have a high concentration of
Na, SOs, and other dissolved ionic components that are removed from the clean, permeate stream. This
residual brine will likely have to be managed on site or hauled off site for ultimate disposal. Proceeding
with this option would require establishment of power to the area to support the necessary loads for the
RO process equipment. Handling of residual brine generated from the RO process is most cost-effectively
achieved with evaporation ponds. RO/NF is an option that is shown by current testing to achieve the
desired results and lower both chronic and reproductive lethality and should thus be further investigated.
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3.1.2 lon Exchange

lon exchange is a chemical mass action process where ions in water are removed by the exchange of
similar charged ions within a resin bed. This technology would specifically target SO4 as the primary
constituent of removal, although it is likely that bicarbonate alkalinity will also be removed depending on
the resin selected. When the resin exchange capacity is reached, an acid, base, or salt would be required
for resin regeneration. Similar to RO/NF, the regeneration process would create a waste brine with high
concentrations of the constituents removed. This technology can be pursued as a service with offsite
regeneration if desired. In either instance, electrical infrastructure would need to be established, albeit for
smaller equipment loads than the RO/NF option. lon exchange treatment for SO4 is typically implemented
as a polishing step, typically achieving 50 mg/L or lower concentrations. Sulfate removal by ion exchange
at the measured SO4 concentrations would require regular regenerations with a resin loading rate of
roughly 460 ft® per day operating at the diminished winter flows. Further investigation focused on a two-
stage resin approach using sodium selective resin followed by SO4 could be viable with regular
accessibility. Given the restrictions for access throughout winter, this is not considered to be an
acceptable technology for the Colowyo Mine site.

3.1.3 Freeze-Thaw/Evaporation

Freeze-Thaw/Evaporation (FTE) is a process that combines evaporation and freezing conditions to treat
and dispose of produced water. During wintertime, the water is concentrated by partially freezing the
water into relatively pure ice and removing/decanting the concentrated unfrozen brine for disposal. During
the summertime, the water is evaporated using industrial evaporators. This technology, while partially
passive by using the site climate to freeze the water, requires significant management by operations
personnel to keep the system operating under winter conditions. It also requires disposal of the decanted
brine waste stream and construction of an evaporation system for summertime use. Electrical
infrastructure would need to be established. Considering the seasonal nature and operational
complexities associated with this option, this technology is not recommended for further evaluation.

3.1.4 Electronic Distillation

Electronic distillation is similar to ion exchange, where ions in water are removed by using the ionic
charges of each species. However, instead of a charged resin, electrically charged plates are used to
attract and adsorb the ions. Carbon aerogel is commonly used for the plates due to its high capacity to
adsorb ions. The voltages of the plates can be used to target Na and SO4. When the plates’ exchange
capacities are consumed, the voltage is reversed to repel the constrained ions and the discharge brine is
diverted to a containment vessel for disposal. Similar to other technologies, the regeneration process
would create a residual waste solution having elevated concentrations of the constituents removed.
Electrical infrastructure would need to be established at the site. Considering the proven results of the
other options available (i.e. RO and ion exchange), this technology is not recommended for further
evaluation.
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3.1.5 Barite Precipitation

Barite precipitation would specifically target SO4 removal through a chemical precipitation process. Either
barium chloride or barium hydroxide is added to the process to produce barium sulfate (barite) solids
which are removed through gravity settling and media filtration. Additional chemicals required with this
process would be a coagulant to enhance settling, along with an acid for pH adjustment as post-treatment
if barium hydroxide is used as the precipitating agent. Solids management would be required for the
barium sulfate sludge created, likely needing to be hauled offsite for disposal. This process entails an ion
for ion replacement. Barium chloride would contribute two Cl ions for each SO4 ion removed and results in
an increase in the NaCl salinity but would reduce the overall TDS by roughly 350 mg/L (assuming 90%
replacement). Barium hydroxide is an expensive reagent that is not considered to be economically viable
for the amount of SO4 that would require treatment. Barite precipitation investigation is not recommended
to proceed.

3.1.6 Lime Precipitation

Lime precipitation is a water treatment process that uses calcium hydroxide, or hydrated lime, to remove
alkalinity and hardness from water through the formation of calcium carbonate which is a nearly insoluble
solid. Carbonate levels currently measured in the water suggest that the addition of lime will not generate
gypsum (CaSO04) and so this approach will not remove SO4. Water is mixed in a reactor where the lime
slurry is added allowing for the precipitation reaction to occur. Calcium carbonate precipitation rapidly
occurs above pH 10.3 and processes are typically maintained around 10.5. The sludge generated from
this process is combined with flocculant to allow the precipitated solids to bind together and form larger
particles to promote densification and settling. Flocculated solids generated from this process are
removed in a clarifier which provides sufficient time for solids to settle and be removed from the bottom
(underflow) of the tank. Since precipitation rates are known to be faster when seeded by already
precipitated solids, a portion of the settled solids are recirculated back to the first reactor to allow these
particles to form even larger particles and settle more effectively. Clarified supernatant is allowed to
overflow a weir at the top of the clarifier, collecting the water which is pH-neutralized and then discharged.
Neutralization of the water prior to discharge is achieved through use of carbon dioxide sparging,
hydrochloric acid, or sulfuric acid addition. In some cases, the clarifier overflow is filtered prior to
neutralization. Solids collected from this process can be interned onsite in evaporation ponds or sent to a
filter press to further dewater the solids for packaging and disposal. This process by itself is not expected
to produce adequate reductions in toxicity given the results of the TIE. This process is an initial step of the
ettringite process that is considered for evaluation in the following section.

3.1.7 Ettringite Precipitation

Ettringite precipitation has been shown to be an operationally cost-effective method for precipitating SO4
from wastewaters, capable of treating to below 200 ppm in ideal cases and able to remove Ni, Cd, Cu,
and Zn as metal hydroxides. This method is similar to the lime precipitation process, but it is modified with
an aluminum reagent to focus treatment on elevated levels of SO in addition to alkalinity and hardness.
The process operates optimally at a pH level of 12 to enable dissolution of aluminum. This increase in pH
is achieved with higher lime slurry dosing and will induce the precipitation of brucite (Mg(OH)z2) particles in

pk u:\233001407\reports\3_tre report_05jan2020\toxicity reduction evaluation_06jan2020.docx 3.3



TOXICITY REDUCTION EVALUATION

Treatment Alternatives

addition to calcium carbonate. Aluminum is added to this high pH reactor to promote ettringite
precipitation to the list of reactions that occur. Aluminum reagents used in the process can be either as
aluminum metal (typically from waste metal sources) or an aluminum salt. Aluminum binds to Ca and SO4
within the water to form a solid ettringite precipitate (CasAl2(SO4)3(OH)12 26 H20). This combined slurry is
treated with a flocculant prior to a clarifier where the solids separate from the solution and settle to the
clarifier bottom for collection. Solids collected from the process are dewatered through use of a filter press
and prepared for final disposal. Supernatant from the ettringite clarifier is neutralized with carbon dioxide
sparging which creates carbonic acid in-situ. This neutralized water is not expected to require additional
clarification based on the existing water analysis. This process is still in the industrial proving stages and
produces a large volume of sludge. Early testing of this process shows that it can be effective but would
require piloting to properly validate its performance in this application. It is expected that this process
would treat SO4 to an acceptable level. However, it is not recommended to proceed forward as the
process does not meet the requested operational parameters of minimal operational intervention.

3.2 PASSIVE TREATMENT TECHNOLOGIES

Sulfate-reducing bioprocesses can be used in the treatment of sulfate-containing waters and effluents.
This process utilizes sulfate reducing bacteria (SRBs) cultivated under anaerobic conditions to create an
environment where SO4 ions are electrochemically reduced to sulfides. For passive treatment, reactor
bed material is typically composed of biomass and limestone with a cover of sufficient depth to restrict
oxygen infiltration into the lower zones. Biomass used for the reactor beds can be any number of feed or
waste products from rice, wood chips, or even cardboard. Simple organic carbon (alcohol and sugar
solutions) can also be fed into the influent stream of the bioreactor to provide controlled rates of SO4
reduction. Designs for passive bioreactors in SO4 treatment are tailored to the influent water expected
and while they can tolerate some variation in feed, there are limitations which would require more active
intervention to maintain the bed at healthy operating levels. Passive bioreactors are affected by seasonal
changes with flow and temperature which cause fluctuation of overall SO4 reduction. While some metals
can be effectively treated using a bioreactor approach, aluminum is known to have detrimental effects on
long term life of the bed. The footprint of a bioreactor is based on the acidity of the water being treated
and the amount of SO4 being reduced. The near neutral water at Colowyo suggests that a smaller
bioreactor could be used than one used to treat acid mine drainage. Discharge from bioreactors
containing biomass are known to contain nitrogen and phosphorus compounds which may require
additional treatment. The current wastewaters at Colowyo suggest that a three-stage passive treatment
system would be required with an influent pretreatment, anaerobic bioreactor, and a sulfide attenuation
cell. Recent flooding of Taylor Creek in the area of East Taylor Pond must be considered in determining
an acceptable location. If SO4 removal by itself is sufficient to bring the water into compliance, this
technology can be considered technically viable and is recommended as a line of inquiry for the process.

Implementation of this technology can be considered either as ex-situ or an in-situ configuration with a
pond for flow control and total organic carbon (TOC) addition. An ex-situ configuration would have
seasonal efficiency variations due to temperature changes but can be designed to the necessary
specifications and sized according to the flows and removal efficiencies required. This surface installation
would allow access to the reactor for modification if necessary. Expansion of the current pond and
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repurposing it would be the basis of the ex-situ approach. As an in-situ application, the geology of the
area would be further evaluated to identify the necessary pretreatment/reagent additions to achieve the
necessary level of sulfate removal. In each case, monitoring wells downstream would be installed to verify
effectiveness and compliance.

3.3 OTHER TREATMENT ALTERNATIVES

Multiple alternatives exist for using or disposing water onsite, and these can be used in conjunction with
the preferred treatment alternative to reduce the volume of water that must be treated. Aside from
injection, these options are not expected to fully consume the water being discharged from Outfall 010.

Water stored in the East Taylor Pond or in the waste stream may be used onsite for consumptive
purposes such as drilling fluid, dust suppression, and moisture conditioning during construction. While
large volumes of water can be used onsite, particularly during the summer, the remote location of the
pond limits the feasibility of this option. Also, the high flow rate and limited need for water in the winter
months reduce the feasibility of this option. Water quality limitations may prevent water usage from the
East Taylor Pond. This option does not fully address the volume of water discharging from Outfall 010;
however, using water from the pond should be considered when a water source is needed for operations.

Injecting the water into an aquifer is a proven technique for disposing produced water depending on
aquifer depth, injection rate required, and water quality. Coal seams are often highly permeable aquifers,
but further study would be required to identify the target aquifer and assess potential impacts to the
aquifer and Colowyo'’s operations. This option could be considered as a stand-alone technique or
combined with an active treatment technology to dispose of the brine waste stream. This option requires
drilling and completion of an injection well, permitting with EPA, and electrical infrastructure for the
pumping operations. Colowyo’s existing understanding of geology and groundwater resources may be
used to minimize the investigations required to permit the injection well. This alternative is currently not
under consideration for additional analysis; however, it may warrant additional discussion and
consideration at Colowyo’s discretion.

Evaporators, or atomizers, can be used to spray the water for enhanced evaporation. This alternative is
highly effective in arid climates during the summer months, but there is little opportunity for enhanced
evaporation of water during the winter. Regardless of season, only part of the sprayed water evaporates,
and the remaining water along with all the salt falls to the surface. Spraying the mist over land (land
application) can temporarily improve vegetation by providing extra moisture; however, long-term salt
build-up will result in decreased vegetation production. Spraying the mist over the pond eliminates the salt
build-up on land, but the salt-laden water returns to the pond, thus decreasing the efficiency of the
evaporator. This option does not address water discharging from the outfall during the winter months and
is not being considered for further evaluation. It should be considered for use in combination with other
technologies to reduce the water volume that needs to be treated.

3.4 SUMMARY OF TREATMENT ALTERNATIVES

The treatment alternatives are summarized in Table 3.1 below.
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Treatment Alternatives

Table 3.1 Summary of Treatment Technologies

Method

Type

Summary

Recommended for

Further Investigation

Reverse Osmosis/ | Active Established technology known to provide adequate treatment. Electrical

Nanofiltration infrastructure and residual brine management require further evaluation for
this application. System can be fully automated.

Sulfate Bioreactor | Passive | Expected to provide adequate treatment of SO4 but has no impact on Na
levels. Passive processing option once established may meet winter area
inaccessibility and minimal operator interaction goals.

Evaporators Other This option does not consume all the water discharged from the outfall, but

it should be considered to reduce the water volume.

Not Considered for Further Investigation

lon Exchange Active Treatment approach capable of specifically targeting Na and SO4 ions.
Regeneration of media and residual handling are primary focuses for
application. Communication with ion exchange vendors suggests this
technology is not viable at the design flow rates and concentrations.

Freeze- Active Treatment will effectively remove salts from water during the winter

Thaw/Evaporation months, but another technology is required for non-freezing periods. There
is also a brine waste stream and requires significant operator interaction.

Electronic Active Treatment will effectively remove salts from water, but there is a brine

Distillation waste stream, and other technologies are better understood.

Barite Active Treatment will effectively remove SO4 from water but has no impact on Na

Precipitation levels. Appropriate reagents are costly and not expected to provide a cost-
effective treatment operation.

Lime Precipitation | Active Not expected to provide the necessary reductions in WET required for the
project, as demonstrated in the TIE.

Ettringite Active Treatment is expected to remove SO4 but will also precipitate all hardness

Precipitation ions and is the largest solids residual stream volume of the options
considered. Fully automated operation is not feasible and would require
more regular operator intervention.

Water Use Onsite | Other This option does not consume all the water discharged from the outfall, but
it should be considered to reduce the water volume.

Injection Other This option could consume part or all of the water depending on the

availability and capacity of aquifers but requires drilling a well.
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Treatment Alternatives

3.5 ADDITIONAL ANALYSIS OF SELECT TREATMENT ALTERNATIVES

Additional analysis of design details, costs, power and space requirements will be evaluated for the
treatment alternatives selected and listed below. Stantec has initiated communication with equipment
vendors and treatment professionals to continue the evaluation in January 2020.

e Evaporators
e Reverse osmosis
e Sulfate bioreactor

3.5.1 Evaporators

The seasonal variations in flow and the site climate indicate that using evaporators during the summer
months, when flows are higher, can reduce the treatment flow rate to the nominal base flow of 100 gpm.
Initial communications with evaporator vendors suggest that 250 gpm can be evaporated using 500 gpm
evaporator systems, assuming 50% efficiency during the summer. The evaporators cannot be used
during winter months. Additional design requirements include determining the exact location of the
evaporation system and power requirements.

3.5.2 Reverse Osmosis/Nanofiliration

The TIE results, Stantec’s experience in similar projects, and initial communication with RO vendors
suggest that this treatment option can be installed as a “turn-key” solution and provide the desired project
goals of treating WET. Additional design requirements include determining the exact footprint required
and location of the treatment plant, power requirements, chemical storage, and brine stream residuals
management.

3.5.3 Sulfate Bioreactor

Colowyo and Stantec have identified a sulfate bioreactor as a potentially suitable treatment alternative.
Stantec will evaluate this system as in-situ and ex-situ alternatives. Both systems treat effluent in the
same manner, by reducing and precipitating sulfate, but the in-situ option provides natural insulation for
winter conditions and may provide the necessary residence time in a more suitable manner than using
tanks above the ground. Additional testing requirements include bench-scale experimentation to verify
whether the treatment system will lower SO4 and TDS concentrations to levels that eliminate WET.
Additional design requirements for the ex-situ system include determining the exact footprint required and
location of the treatment plant, power requirements, chemical demand and storage, and brine stream
management. Additional design requirements for the in-situ system include those listed for the ex-situ
system and evaluation of the site soils, geology, and hydrogeology.
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Treatment Alternatives

3.6 SELECTION OF PREFERRED TREATMENT ALTERNATIVE

Following completion of the additional analyses and testing, Colowyo will select and install the preferred
treatment alternative.
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Closure

4.0 CLOSURE

This report provides the analysis and supporting information needed to evaluate and treat WET at
Colowyo’s Outfall 010 associated with discharges from the East Taylor Pond. The toxicity assessment
provided in this report demonstrates that Colowyo has evaluated WET sources and while treatment
options continue to be evaluated, discharged waters can be treated to reduce Na and SO to levels that
do not cause exceedances of whole effluent toxicity.

This report has been prepared for Elk Ridge Mining and Reclamation to provide them with a toxicity
reduction evaluation to treat waters discharged from the East Taylor Pond. As mutual protection to
Colowyo, the public, and Stantec, this report and its figures are submitted for exclusive use by Colowyo.
Our report and recommendations should not be reproduced in whole or in part without our express written
permission, other than as required in relation to agency review and submittals. The drawings included
with the report are for regulatory review and are not intended as detailed construction drawings.

Stantec Consulting Ltd.

fol

Paul Kos, PE

Senior Geological Engineer

Phone: 720-889-6122
paul.kos@stantec.com
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TRI-STATE GENERATION AND TRANSAMISSION ASSOCIATION, INC.
HEADQUARTERS:  P.O.BOX 33695 DENVER, COLORADO 80233-0695  303-452-6111

March 13, 2020

Submitted via email eric.minkiastate,co.us

Mr. Eric Mink

Water Quality Control Division

Colorado Department of Public Health and Environment
4300 Cherry Creek Drive South

Denver, Colorado 80246-1530

RE: CDPS Permit #C0O-0045161
Colowyo Mine, Outfall 010
Notification of Chronic WET Results — 1Q 2020 and Waiver Request for TIE

Dear Mr. Mink;

On February 28, 2019, the third party laboratory, The SeaCrest Group, provided the
enclosed analytical report containing the first quarter 2020 Whole Effluent Toxicity (WET) test
results for Outfall 010 at the Colowyo Coal Company, LP (Colowyo) Colowyo Mine (CDPS
Permit #CO-0045161). Tri-State Generation and Transmission Association (Tri-State) is the
parent of Colowyo. Therefore, we are providing the required notification of WET results, in
accordance with Part LD.1.b. of the permit.

Outfall Species Reproduction/Growth Results IwWC
NOEC* IC25%*
010 | Ceriodaphnia dubia 60% 59.5% 100%

*NOEC means “no observed effect concentration” at which concentration there are no observable adverse effects on
the organisms.
**IC25 means inhibition concentration causing a 25% reduction in the biological measurement.

The Q1 2020 water quality was generally consistent with previous samples, for which a
Toxicity Identification Evaluation (TIE) was already conducted. Therefore, the recent TIE and
Toxicity Reduction Evaluation also address conditions from Q1 2020. We are requesting written
confirmation (email) that no further automatic compliance responses (i.e., separate TIEs or
TRESs) are required for this outfall.

AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER CRAIG STATION ESCALANTE STATION NUCLA STATION
P.0. BOX 1307 P.O. BOX 577 P.O. BOX 698

A Touchstone Energy’ Cooperative 7 ! CRAIG, CO 81626-1307 PREWITT, NM 87045 NUCLA, CO 81424-0698
p 970-824-4411 505-876-2271 970-864-7316



S

Mr. Eric Mink, WQCD
March 13, 2020
Page 2

If you have any questions on this submittal, please contact Chantell Johnson at 303-254-
3185 (ciohnson@jfristategt.org) or Chris Gilbreath at 303-254-3291 (cgilbreath@tristategt.org).

Sincerely,

A. Walz
Senior Vice President
Policy and Compliance (
Chief Compliance Officer

BAW:ClJ:der
Enclosure
cc: Chris Gilbreath (via email)

Chantell Johnson (via email)
File G471-11.3(10)a-5

AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER

A Touchstone Energy’ Cooperative *T .



calrestGroup

AN ENVIRONMENTAL SERVICES COMPANY

February 28, 2020

Angela Aalbers

Colowyo Coal Company
5731 State Highway 13
Meeker, CO 81641

Dear Angela:

Enclosed is the report for chronic biomonitoring tests performed for Colowyo Coal Company on
effluent from the 010A discharge. There was statistically significant toxicity to the
Ceriodaphnia dubia test species at multiple effluent concentrations. The effluent fails WET
(Whole Effluent Toxicity) testing requirements for this sampling period.

If you have any questions or concerns, please do not hesitate to contact me at (303) 661-9324,

Best regards,

Taylor Couillard-Rodak

WET Laboratory Manager

Enclosure(s): Invoice
Report

500 S. Arthur Avenue, Unit 450 + Louisville, CO 80027 + 303.661.9324 * 303.661.9325 fax » www.seacrestgroup.com



RESULTS OF CHRONIC BIOMONITORING TESTS
CONDUCTED FOR COLOWYO COAL COMPANY
ON EFFLUENT FROM
THE 010A OUTFALL

Prepared for:

Angela Aalbers
Colowyo Coal Company
5731 State Hwy 13
Meeker, CO 81641

Prepared by:

SeaCrest Group
500 S Arthur Ave. Suite 450
Louisville, Colorado 80027-3065
(303) 661-9324

February 28, 2020
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Client: Colowyo CO-0045161 SCG Project No.: 420104.B
Site: 010A

Chronie Toxicity Test Summary

Test: » 7-day static renewal using Ceriodaphnia dubia.
* 7-day static renewal using fathead minnow (Pimephales

Promelas).
Client: Colowyo Coal Company

Test Procedure Followed: ® Ceriodaphnia dubia: EPA/821/R-02-013. Method 1002.0
(2002)
¢ Fathead minnow: EPA/821/R-02-013. Method 1545.0
(2002)

Sample Number: 420104.B

.Il,ilil-l'-_"-ljl-

ime of Receipt Date of Receipt

Collection _

Effluent 1 0850 02-17-2020 1008 02-19-2020
Effluent 2 0745 02-19-2020 0752 02-20-2020
Effluent 3 0835 02-21-2020 1019 02-22-2020

e R T ARy YT = T Ve F] T Ty
Lerioaapnnia dubia Kathead minnow

Test Initiation Time 1510 ) 1620

Test Initiation Date 02-19-2020 02-19-2020
Test Completion Time 1410 1600
Test Completion Date 02-25-2020 02-26-2020
Dilution Water: * Moderately hard laboratory reconstituted water
Test Organism Source: o Ceriodaphnia dubia
SeaCrest Group
¢ Fathead minnow
SeaCrest Group
Reference Toxicant: e Sodium Chloride

SeaCrest Group 3



Client: Colowyo C0O-0045161

Site: 010A

SCG Project No.: 420104.B

Abstract of Results

Test Concentrations:

Number of Organisms/Concentration:

Replicates at each Concentration:

Control (0%), 20%, 40%, 60%, 80%, 100%

10 for Ceriodaphnia dubia
40 for fathead minnow

10 for Ceriodaphnia dubia
4 for fathead minnow

Ceriodaphnia dubia Fathead minnow

Test vessel size 30ml 500ml
Exposure volume 15ml 250ml
Pass/Fail Status FAIL PASS
Temperature Range (°C) 24.1-259 24.1-259
Dissolved Oxygen Range (mg/L) 6.9-8.2 35-8.6
pH Range 7.8-83 7.4-82

CONTROL

(Cerio/FHM) 100%
Hardness (mg/L as CaCQ,) 85/81 782/685/744
Alkalinity (mg/L as CaCO,) 61/64 922/1028/1006
Total residual chlorine (mg/L) <0.01 <0.01
Total ammonia (mg/L as NH;) <0.03 0.32/0.30/0.50
SeaCrest Group 4



Client: Colowyo CO-0045161 SCG Project No.: 420104.B
Site: 010A

INTRODUCTION

Biomonitoring provides an effective means by which the toxicity of discharges from
municipal, industrial, and mining operations can be tested. Among the advantages of
biomonitoring is the ability to test complex effluents containing a broad range of contaminants.
Biomonitoring, when used in conjunction with chemical analyses, can generate data capable of
identifying a much wider range of contaminants.

The Colorado Water Quality Control Division requires certain NPDES permittees to
perform acute and/or chronic biomonitoring tests. The chronic test measures significant
differences in lethality and in reproduction (Ceriodaphnia dubia) or growth (fathead minnow —
Pimephales promelas) between control and exposed organisms.

The present report discusses the results of chronic biomonitoring tests conducted on
effluent from the Colowyo Coal Company 010A discharge. These tests were conducted in
accordance with EPA and State of Colorado procedures in F ebruary 2020.

MATERIALS AND METHODS

Sample Collection

Two or three gallons of the effluent were collected on three separate dates. Samples were
delivered chilled to the SeaCrest lab where they were held at 0-6°C. Chain of custody forms
showing sample collection and laboratory arrival times are included (Appendix 1).

Dilution Water

Laboratory reconstituted water was used as both the dilution water source and the control
for the tests. Reconstituted water for the Ceriodaphnia dubia test was produced by adding
sodium bicarbonate, calcium sulfate, magnesium sulfate, potassium chloride, and sodium
selenate to deionized water. Reconstituted water for the fathead minnow test was produced by
adding sodium bicarbonate, calcium sulfate, magnesium sulfate, and potassium chloride to
deionized water.

Test Organisms

The biomonitoring test used Ceriodaphnia dubia, cultured in the SeaCrest laboratory.
The organisms are cultured in brood culture boards from which individual females are monitored
for survival and reproduction for periods of up to two weeks. Neonates less than 24-hours old,
released from third or subsequent broods of eight or more within an 8-hour period, are collected
from the brood chambers and used in tests. The animals are fed daily with a mixture of Yeast,
Cereal Leaves, and Trout Chow (YCT), produced in-house. This is supplemented with an equal
volume of cultured green algae (Selenastrum capricornutum) provided by Aquatic Biosystems
and Aquatic Research Organisms.

Less than one-day-old fathead minnow, cultured in the laboratory, were also used in the
test. Adult fish are maintained in 10-gallon aquaria where females deposit their eggs on the
under-surface of split PVC pipe sections. The eggs are collected daily and transferred to aerated
containers where they hatch after three to four days. The larval fish are fed newly hatched Brine
shrimp (Artemia sp.), cultured in-house, at least twice per day.
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Client: Colowyo CO-0045161 SCG Project No.: 420104.B
Site: 010A

In-house organisms are tested at least monthly in a reference toxicant test using sodium
chloride to monitor overall health and test reproducibility (Appendix 4).

Test Procedures

Upon receipt at the lab, samples are analyzed for alkalinity, hardness, conductivity,
dissolved oxygen, ammonia, chlorine, and pH.

Methods used in chemical analysis

Alkalinity EPA 310.2 Hach 8203 1-2030-85.2
Ammonia SM4500-NH;, C-E1997 ASTM D1426-08

Chlorine SM4500-CI D Hach 10026

Conductivity SM2510

Dissolved Oxygen SM4500-0 Electrode: G-2001 Winkler (QC): B-F-2001
Hardness SM2340Bor C Hach 8213

pH SM4500-H+ B-2000

The test followed procedures in EPA? and CDPHE* guidelines. Exposure concentrations
included control (0%), 20%, 40%, 60%, 80%, and 100% mixtures, diluted with moderately hard
laboratory reconstituted water.

Individual Ceriodaphnia dubia were placed in 30ml plastic containers containing
approximately 15ml of exposure medium. Ten replicates at each concentration were used. The
animals were fed daily with the YCT mixture and an equal volume of the green algae
(Selenastrum capricornutum). The exposure medium was changed daily in each container and
the number of young released overnight were counted and recorded. Young were removed from
the containers daily and discarded. Routine measurements were made each day of temperature,
dissolved oxygen, and pH before and after the water changes.

Fathead minnow were exposed in 500m! plastic cups to which 250ml of media was
replaced daily. Four replicates were used at each concentration. Ten fish, less than 24-hours old,
were placed in each cup. The fish were monitored daily for survival and fed live Brine shrimp at
least twice per day. After seven days, the fish were removed from the cups, euthanized with
isopropyl alcohol, and then placed in aluminum pans and dried in an oven for a minimum of six
hours at 100°C. The pans were then weighed on a five-place analytical balance to determine the
average dry weight of the fish from each replicate.

Data Analysis

Data from the test(s) were analyzed on a personal computer using the CETIS program
developed by Tidepool Scientific Software. Statistical tests used in the analyses are shown in
Table 1. Test acceptability was determined using control survival and reproduction/growth
criteria, concentration-response relationships, and percent minimum significant differences
(USEPA %),

SeaCrest Group 6



Client: Colowyo CO-0045161 SCG Project No.: 420104.B
Site: 010A

_Table 1. Statistical methods used in testing for significant differences in test parameters.

j]l:!l 1bution

Bartlett Equality of Variance Test

.........

urvival - Growth Reproduction
Fisher Exact/Bonferroni- N/A Steel Many-One
Ceriodaphnia dubia Holm Test Rank Sum Test ICp
Dunnett Multiple Equal Variance t N/A
Fathead minnow Comparison Test Two-Sample Test ICp
RESULTS

Ceriodaphnia dubia Test Results

Test results for the Ceriodaphnia dubia are summarized in Table 2 and provided on the
data sheets located in Appendix 2. Survival was 10% in the 100% effluent and ranged from 30%
- 100% in the remaining effluent concentrations. Control survival was 100%. Statistically
significant lethality was measured in the 80% and 100% effluent concentrations when compared
to the control. The NOEL (No Observed Effect Level) for lethality was 60% and the LCys (Lethal
Concentration 25) for lethality was 65%.

Average number of neonates was 1.1 in the 100% effluent concentration and ranged from
3.2 - 16.5 in the remaining effluent concentrations. Average number of neonates in the control
was 18.1 for statistical analyses and test acceptability criteria. Statistically significant differences
in the number of neonates were found between the control and the 80% and 100% effluent
concentrations. The NOEL for reproduction was 60% and the ICys (Inhibition Concentration 25)
for reproduction was 59.5%.

Table 2. Summary of Ceriodaphnia dubia test results. An asterisk (*) denotes a statistically
significant difference from the control.

el oy L b
conceniranion

Control (0%) 10 18.1 15 24
20% 10 16.5 13 18
40% 10 16.5 11 21
60% 9 13.5 0 21
80% 3 3.2 0 11 * N
100% 1 1.1 0 6 * *

SeaCrest Group 7



Client: Colowyo CO-0045161 SCG Project No.: 420104.B
Site: 010A

Fathead minnow Test Results

Fathead minnow results are summarized in Table 3 and are provided on data sheets in
Appendix 3. Survival was 75% in the 100% effluent concentration and ranged from 85% - 100%
in the remaining effluent concentrations. Control survival was 90%. No statistically significant
lethality was measured in any effluent concentration when compared to the control. The NOEL
for lethality was 100% and the LC,s for lethality was >100%.

Average weight in the 100% effluent concentration was 0.385mg and ranged from
0.408mg - 0.494mg per individual in the remaining effluent concentrations. Average weight for
the control fish was 0.412mg for statistical analyses and test acceptability criteria. No
statistically significant differences for growth were measured in any effluent concentration when
compared to the control. The NOEL for growth was 100% and the ICys for growth was >100%.

Table 3. Summary of fathead minnow test results. An asterisk (*) denotes a statistically
significant difference from the control.

{ .-i"ll"l}‘l\'i'ill.i_li.-.!"{'}.ll A

Control (0%) 36 0.412 0.340 0.485
20% 38 0417 0.362 0.468
40% 40 0.494 0.340 0.606
60% 34 0.408 0.256 0.536
80% 34 0.429 0.298 0.544
100% 30 0.385 0.299 0.503

Test Acceptability

Acceptable control survival was achieved in both tests. Similarly, Ceriodaphnia dubia
reproduction and fathead minnow growth in control organisms met required levels. PMSD was
within the required limits for an acceptable test (Table 4).

Table 4. PMSD for chronic test parameters.

PMSD

(% Minimum
significant
difference) N/A N/A 24.7 20.7
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Client: Colowyo CO-0045161 SCG Project No.: 420104.B
Site: 010A :

DISCUSSION

A failed test for this discharge occurs when there is an NOEL or IC;5 less than the IWC
(Instream Waste Concentration) of 100%. The NOEL represents the highest effluent
concentration at which no statistically significant effect is observed. The IC3s represents an
estimate of the effluent concentration that would cause a 25 percent reduction of a non-quantal
biological measurement. A violation for this discharge occurs when both the NOEL and the 1Cys
are less than the IWC. Since the Ceriodaphnia dubia test species demonstrated statistically
significant differences meeting these criteria, the discharge fails WET testing requirements for
this sampling period.

REFERENCES

1. Hach Chemical Company. 2008. Hach's Water Analysis Handbook. Fifth Edition. Hach
Chemical Company, Loveland, Colorado. Digital Medium.

2. APHA/AWWA/WEF. 1998. Standard Methods for the Examination of Water and
Wastewater. 20" Edition. American Public Health Association, Washington, D.C.

3. USEPA. 2002. Short Term Methods for Estimating the Chronic Toxicity of Effluents and
Receiving Waters to Freshwater Organisms. EPA-821-R-02-013. 335 pp-

4. CDPHE (Colorado Department of Public Health and Environment). 1998. Laboratory
Guidelines for Conducting Whole Effluent Toxicity Tests. Water Quality Control Division.

5. USEPA. 2000. Method of Guidance and Recommendations Jor Whole Effluent Toxicity
(WET) Testing (40 CFR Part 136). EPA/821/B-00/004.

6. USEPA. 2000. Understanding and Accounting Jor Method Variability in Whole Effluent

Toxicity Applications under the National Pollutant Discharge Elimination System Program.
EPA/833/R-00/003.
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Appendix 1 - Chain of Custody with Sample Receipt Forms
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SeaCrest Group Sample Receipt Form

Form #: 42

Louisville, CO Effective: December 2008
Project# 420 /0% .3 Sample #: |
Date: 21970 Initials: 72
Samples Were:
1. ililf@ Hand Delivered Messengered (circle one)
Notes:
VPSS
2. Chilled to Ship Ambient (.‘Qllled_ /' (circle one)
Notes: o
Wet Ice Elf(@ (circle one)
3. Cooler Received Broken or Leaking Y @) NA
Notes:
"
4. Sample Received Broken or Leaking Y (N NA
Notes:
5. Received Within Holding Times Al Y W
Notes: (i ffun TR brew Yrenin -
6. Aeration necessary Y (ﬁ”‘? NA
Notes:
7. Sample Received at Temperature between 0-6°C . @ N NA
Notes: < % C
8. Description of Sample (Color, Odor, and/or Presence of Particulate Matter):
eff: déN’ no wj,’lgf(, PM
rec'g
Aeration
Temp | DO (mgn) | DO (%say) pH Cond Time | DO gy | DO %sat) pH
5.5 B. R H g2 5950
Custody Seals: e
1. Present on Outer Package Y (N ,
2. Unbroken on Outer Package Y N NA7
3. Present on Sample Y (N SN
4. Unbroken on Sample Y N 7 NA /
Custody Documentation: A
1. Present Upon Receipt of Sample (Y N
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SeaCrest Group

H Form #: 42
Lovisville, CO Sample Receipt Form

Effective: December 2008

/\ -
Project #: 420 /’ Sample #: / |
Date: > i: 20 20 Initials: S¢
SampleaWere
1. Shlpped) Hand Delivered Messengered (circle one)
Notes:
(AE'S
2. Chilled to Ship Ambient Chilled  (circe one)
Notes:
Wet Ice , (circle one)
3. Cooler Received Broken or Leaking Y (N _ NA
Notes:
4. Sample Received Broken or Leaking Y G/ NA
Notes:
5. Received Within Holding Times 6 N
Notes: -
6. Aeration necessary Y @ NA
Notes:
7. Sample Received at Temperature between 0-6°C . Ly N NA
Notes: / N
e

8. Description of Sample (Color, Odor, and/or Presence of Particulate Matter):

ik (/Q‘é&/f 6(%14/{’ ?WQ&

rec'g
Aeration

Temp | DO (mgn) | DO (%saty pH Cond Time | DO (mgn) | DO (%say) pH
LY | % [ ed% [ 81 [dose

Custody Seals:

1. Present on Outer Package
2. Unbroken on Outer Package
3. Present on Sample

4. Unbroken on Sample

< < < =<
<3
=

Custody Documentation: A
1. Present Upon Receipt of Sample Q( )
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SeaCrest Grou . Form #: 42
L::|5\::IZ CO0 P Sample RGCEIpt Form Effective: Decemob:: 2008
Project#: 420 ,f'ﬁ/( M§f=a Sample #: ﬁ‘—'/::’)
Date: a2 Initials: ap
Samples. Were:
1. Shlpped Hand Delivered Messengered (circle one)
Notes: _
CLEN
2. Chilled to Ship Ambient Ghilled (circle one)
Notes: il
Wet Ilce Blue lce (circle one)
3. Cooler Received Broken or Leaking Y LN, . NA
Notes:
4. Sample Received Broken or Leaking Y (ﬁ/- NA
Notes:
5. Received Within Holding Times ( Y % N
Notes: =
6. Aeration necessary Y @ NA
Notes:
7. Sample Received at Temperature between 0-6°C (¥~ "N NA
Notes: Vs al
59
8. Descnptlon of Sample (Color, Odor, and/or Presence of Particulate Matter):
rec'y
Aeration

Temp | DO (mgn) | DO (%say| pH Cond Time | DO (mgn) | DO (%saty pH
Sl 8o [1l | ¥o [4090

Custody Seals:

1. Present on Outer Package Y GSIJ/ ;
2. Unbroken on Outer Package Y N . NA
3. Present on Sample Y (N- P
4. Unbroken on Sample Y N @

Custody Documentation: e
1. Present Upon Receipt of Sample Y N



Client: Colowyo CO-0045161 SCG Project No.: 420104.B
Site: 010A

Appendix 2 - Data Sheets for the Ceriodaphnia dubia Test

SeaCrest Group 17



Client: Colowyo CO0O-0045161 SCG Project No.: 420104.B
Site: 010A

WET TEST REPORT FORM - CHRONIC

Permittee:  Colowyo Coal Company Outfall: 010A
Permit No.: CO-0045161

Test Type: Routine Accelerated []  Screen [

Test Species: Ceriodaphnia dubia IWC: 100%
Test Start Test End
Time Test Start Date Time Test End Date
1510 02-19-2020 1410 02-25-2020

e v 3 | 41 i T TR %
'est Kesults L',-_:_\"_l___![‘u\.',-" '."“

Reproduction/TKP3B

S code: NOEL 60% 60%
FAIL FAIL
P code: LCp5/IC;5 65% 59.5%
FAIL FAIL

T code; 65% 60%

Dilution(s) - % Effluent
e E——

S s heleilsr
| Measurements

% Survival for day ! 100 100 100 100 100 90
| % Survival for day 2 100 100 100 100 80 50
| % Survival for day 3 100 100 100 % 40 30

% Survival for day 4 100 100 100 90 40 20

% Survival for day 5 100 100 100 920 40 10

% Survival for day 6 ! 100 100 . 100 | 90 30 ! 10

Mean3 Brood Total | 181 | 165 ! ATOIS R NSRS | %3 2 S Bt 121585
Hardness (mg/L) — Receiving Water: N/A Effluent: 782/685/744 Recon Water: 85
Alkalinity (mg/L) — Receiving Water: N/A Effluent: 922/1028/1006  Recon Water: 61
Chlorine (mg/L) - Effluent: <0.01  pH (initial/final) — Control; 7.9/8.0 100%: 8.2/8.2

Total Ammonia as NH; (mg/L) - Effluent: 0.32/0.30/0.50

Were all Test Conditions in Conformance with Division Guidelines? YES [X] NO[ ]
If NOQ, list deviations from test specifications:

Laboratory: SeaCrest Group
Comments:

Analyst’s Name: Sarah Adler, Margie Glenn, and Daniela Thornton

Signature W—,' ) Date 9\8 F ‘&é Uny 9090
/ ]

SeaCrest Group V 18




SeaCrest Group Ceriodaphnia Chronic Benchsheet Form #: 101a

Louisville, CO Effective: January 2009
permitee: L0 (0w 0 Lab# 420 1048 st 010 A
IWC%: |[p0O ' Template#: =S Dilution Water: p{H 2.6 - o0 ¢ Sample Date: D213 L0
Age & Source: cerio 934 7, Qog"} Test Start: 02199 ¢ \5“, Test End: 02@52 o ledle
Test Conditions: ~ . . -
o | 1 1 2 — 3 4 5 3 7 | 8 | Total
(C) 0 0 0 (o Lo © P oY
0 0 0 S 3 8] q ;;!
A6} 0 0 0 Y o) (o [
0 0 0 5 0 S S @]
0 0 0 { 0 e/ lo V5
0 0 0 (A [ (&) E ) ¥
0 0 0 | [ ) a BEW
0 0 0 Zf 0 @ 5 15
0 0 (&) = 2 {7
DO [70 [AO 13V 72 A |77 170~ 0] PR VA i TAT
Temp [JU. [ [25ad,) [257 124\ |75.5144.8 o5 > 1200 1254 M) |25 18}
pH 17724 15| Bo [¢0 13 ( |8 018 229 129 |[#.clidd 150 ACCP
Cond 510 | Siz 315 ==Y o Lo AT
(1) 0 0 0 g < + Q i
0 0 0 A ] & {c L]
0 0 0 0 (&) f Y 7 15
0 0 0 & = . S 2
0 0 0 ) %/ 3 (o ]
0 0 0 [ o3 © 7 b
0 0 0 < [ i) 9 3
0 0 0 = [a) & 9 ¥
0 0 0 Ly (n o ¥ 1§
0 0 0 7 O 7 9 1y
DO _[7.2 130 NV [IZIF (| 271 2 H L W g0 | 70
Temp |41 |25 tidy | 2831294 05 31045 [2o0 1 Wi q |54 W 5.2
PH |79 81 L [¢oigo (80 155 A.A5 o (0.0 81 15+ /6.5
Cond |/ JH2| TT+TF 1212 [FARTa) (255> 1215 — I
0 1 2 3 4 5 6 7 8 | Total
(2) 0 0 0 S L X [¢] o ]
0 0 0 Q o) S (o 11
YO 0 0 0 ¢ 0 A Z 1
0 0 0 S 0 ) s 1
0 0 0 S 0 3 A4 2y
0 0 0 “f @) 0 7 17
0 0 0 | Y [ 5 1%
0 0 0 5 ) + 7 e
0 -0 0 % ] & (o =
0 0 0 s 0 S 7 7
DO 7.5 [1.0 13 [¥2 2 | 72217292 ). S FA 30 123
Temp [0 U283 1247|253 124 p [D5.3094.5 [25 S0 15 9 124 A5 _
_PH [¥. o[ BL|21ig0 8 0i523.780 B6 iC. 1171 /6.5
Cond |1%5 1406 (211 | Y7 15922 [90% )
(3) 0 0 0 5 5 : Y9 19
0 0 0 3 < . (o 14
) 0 0 0 Z( o + 7/ | &
0 0 0 [ o 7 < 14
0 0 0 9 o ¥ 7 ]
0 0 0 Y i o) (o )
0 0 0 O = & (< )
0 0 0 5 2) ¢ = =
0 0 0 i 5 [6) < .
0 0 0 o UVl]l— | 0
DO 17710 i3 130 (7. 812 G2 2953 ) 5.3
Temp -1 %) {20.1[25 126 2 [95.3109. Fhs NAM I 25 DL, |35 /3
pH & (|8 0v|gei7]l8.1i%)1180 GO R g K] S
Cond [27¢0 20 2160 2lgo 2 (50 LGSO




SeaCrest Group

Ceriodaphnia Chronic Benchsheet

Form #: 101a

Louisville, CO Effective: January 2009
2 3 q 5 6 7 T
(4) 0 0 [2} 0 Z -1 P5) A ?'}L
0 0 0 2 o 0 5 ]
Yo 0 0 0 6 D] | ——— o |0
0 0 0D - o |
0 0 0 o b o _In
0 0 0 °© q b [} 10
0 0 0] o B — 6 |D
0 0 0 o | o1p
0 0 02 o I
0 0 0 o) = H 0 D v >
TDO O+ 3{3 ‘22313679 g.i" %;'5 34 3’53\1 2. 1| 2.4
emp |2y.\ [25-3 J [25.3 125.5 [Ds. 45 5> i M. 5.7
pH |%.2 8.1 {8 34 %’.\ FANIA RN gd %.DL 3.2
Cond [3230] B0 | 3926 | Bh30 | 320 [ A0 -_
(5) 0 0 0D 2 |
0 0 0 g D O 1p
L00 D 0D G o D
0 0 0 e D o |ID
( 0 0D 4— - o P
0 0 0 0 ZD z |P
0 0 0 ] 3 0 D KAl '>)
0 0 0 0 z Y (&) ¢
0 0 0D a
0 0 | 09— = - & _|»
DO |¥3 . (ThE (73 3.3 2717 o LB TS AES 2] o8]
Temp | [28.3 N4 1253 1259 [o5-394.¢ |23 1 ol DY . )F5.2 /|
pH B8\ BT gs 7.0 J'.J{ 5ofgp 00 1B B [Pe '
0 Q o j1O [ L
e PN e T o e 20—
YCT | o2 | A90% | no00] Yool 200 | 100 |
H,O \ 2 1 Vs - fy =
Initials == . ] (—
m— 10 T T
Hardness ?_}- Z Yyt
Alkalinity ORE (006
Chlorine | £0-0f £00 6 29, 0|
Ammonia| 0-32 0.3 £-50
1. Exposure Chamber
Total Capacity: 30 mi Test Solution Volume: 15 ml
Test Solution Surface Area: cm? Water Depth (constant): cm
{cyclic): to cm
2. Feeding Schedule
Not fed: Fed Daily: X
Fed lrregularly: Food Used: YCT, algae
3. Aeration
#1 None; Before Use: ( minutes @ ~100 bubbles/min)
#2 None: Before Use: ( minutes @ ~100 bubbles/min)
#3 None: Before Use: ( minutes @ ~100 bubbles/min)

4. Screened Animal Enclosers

Not Used:

X

Used:

cm diameter
5. Condition/appearance of surviving organisms at end of test (i.e., alive but immobile; loss of orientation; erratic movement; etc,):

OAR.  and  ywohsle

6. Comments:
— - . . . . 8x:y:z = board #:grow:oolumn -
AS| A I B3| B7 [ ¢k [ P2 | D3 [ B4 | 5 |74




CETIS Analytical Report Report Date: 25 Feb-20 16:09 (p 1 of 1)
Test CodelID: 420104cd / 18-71565-9562

Ceriodaphnia 7-d Survival and Reproduction Test Not Applicable

Analysis ID:  17-6915-0128 Endpoint: 7d Survival Rate CETIS Version: CETISv1.96

Analyzed: 25 Feb-20 16:09 Analysis: STP 2xK Contingency Tables Status Level: 1

Batch ID: 03-6583-7521 Test Type: Reproduction-Survival (7d) Analyst:  Lab Tech

Start Date: 18 Feb-20 Protocol: EPA/821/R-02-013 (2002) Diluent:  Mod-Hard Synthetic Water

Ending Date: 25 Feb-20 Species:  Ceriodaphnia dubia Brine: Not Applicable

Test Length: 7d Oh Taxon: Branchiopoda Source: In-House Culture Age:

SampleiD: 11-7369-5124 Code: 420104.B Project: ~ WET Quarterly Compliance Test (1Q)

Sample Date: 17 Feb-20 Material: POTW Effluent Source:  NPDES Pemnit # (XX99999999)

Receipt Date: 19 Feb-20 CAS (PC): Station: Effluent

Sample Age: 24h Client: Colowyo

Data Transform Alt Hyp NOEL LOEL TOEL TU

Untransformed C>T 60 80 69.28 1.667

Fisher Exact/Bonferroni-Holm Test

Control Vs Group Test Stat P-Type  P-Value Dacision{a:5%)

Dilution Water 20 1.0000 Exact 1.0000 Non-Significant Effect
40 1.0000 Exact 1.0000 Non-Significant Effect
60 0.5000 Exact 1.0000 Non-Significant Effect
8o* 0.0015 Exact 0.0062 Significant Effect
100* 0.0001 Exact J.0E-04 Significant Effect

Data Summary

Conc-% Code NR R NR+R PropNR PropR  %Effect

0 D 10 0 10 1 0 0.0%

20 10 0 10 1 0 0.0%

40 10 0 10 1 1] 0.0%

60 9 1 10 0.9 0.1 10.0%

80 3 7 10 0.3 0.7 70.0%

100 1 9 10 0.1 0.9 90.0%

001-159-663-9

Analyst; W QA: KD

CETIS™ v1.96.7




CETIS Analytical Report Report Date: 25 Feb-20 16:09 (p 1 of 2)
Test Code/ID: 420104cd / 18-7155-9562
Ceriodaphnia 7-d Survival and Reproduction Test Not Applicable

Analysis ID:  15-2631-7324 Endpoint: 7d Survival Rate
Analyzed: 25 Feb-20 16:09 Analysis: Linear Interpolation (ICPIN)

CETIS Version: CETISv1.96
Status Level: 1

Batch ID: 03-6583-7521 Test Type: Reproduction-Survival (7d) Analyst:  Lab Tech

Start Date: 18 Feb-20 Protocol: EPA/821/R-02-013 {(2002) Diluent: Mod-Hard Synthetic Water
Ending Date: 25 Feb-20 Species: Ceriodaphnia dubia Brine: Not Applicable

Test Length: 7d Oh Taxon: Branchiopoda Source: In-House Culture Age:
Sample ID:  11-7369-5124 Code: 420104.8 Project:  WET Quarterly Compliance Test (1Q)
Sample Date: 17 Feb-20 Material: POTW Effluent Source: NPDES Permit # (XX99999999)
Receipt Date: 19 Feb-20 CAS (PC): Station:  Effluent

Sample Age: 24h Client: Colowyo

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 96% CL  Method

Linear Linear 941596 1000 Yes Two-Point Interpolation

Point Estimates

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL

LC5 50 43.33 62 2 1.613 2.308

LC10 60 46.67 B84 1.667 1.562 2.143

LC15 6167 50 66 1.622 1.515 2

LC20 63.33 53.33 68 1.579 1.471 1.875

LC25 65 56.67 70 1.538 1.429 1.765

LC40 70 64 80 1.429 1.25 1.562

LC50 73.33 68 83.33 1.364 1.2 1.471

7d Survival Rate Summary Calculated Variate(A/B) Isotonic Variate

Conc-% Code Count Mean Min Max Std Dev CV% %Effect AB Mean %Effect

0 D 10 1.0000 1.0000 1.0000 0.0000 0.00% 0.0% 10710 1 0.0%

20 10 1.0000 1.0000 1.0000 0.0000 0.00% 0.0% 1010 1 0.0%

40 10 1.0000 1.0000 1.0000 0.0000 0.00% 0.0% 10110 1 0.0%

60 10 0.9000 0.0000 1.0000 0.3162 3514%  10.0% 9/10 09 10.0%

80 10 0.3000 0.0000 1.0000 0.4830 161.00% 70.0% 310 0.3 70.0%

100 10 0.1000 0.0000 1.0000 0.3162 316.20% 90.0% 110 0.1 90.0%
001-159-663-9 CETIS™ vi.96.7 Analyst: W QA: ¥S)



CETIS Analytical Report Report Date: 25 Feb-20 16:09 (p 1 of 1)
Test Code/iD: 420104cd / 18-7155-9562
Ceriodaphnia 7-d Survival and Reproduction Test Not Applicable
Analysis ID: 18-0371-9391 Endpoint: Reproduction CETIS Version: CETISv1.9.6
Analyzed: 25 Feb-20 16:09 Analysis: Nonparametric-Controf vs Treatments Status Level: 1
Batch ID: 03-6583-7521 Test Type: Reproduction-Survival (7d) Analyst:  Lab Tech
Start Date: 18 Feb-20 Protocol: EPA/821/R-02-013 (2002) Diluent:  Mod-Hard Synthetic Water
Ending Date: 25 Feb-20 Species:  Ceriodaphnia dubia Brine: Not Applicable
Test Length: 7d Oh Taxon: Branchiopoda Source:  In-House Culture Age:
Sample ID:  11-7369-5124 Code: 420104.8 Project:  WET Quarterly Compliance Test (1Q)
Sample Date: 17 Feb-20 Material: POTW Effluent Source: NPDES Permit # (XX99999999)
Receipt Date: 19 Feb-20 CAS (PC): Station:  Effluent
Sample Age: 24h Client: Colowyo
Data Transform Alt Hyp NOEL LOEL TOEL TU PMSD
Untransformed C>T 60 80 69.28 1.667 20.89%
Steel Many-One Rank Sum Test
Control vs§ Conc-% Test Stat Critical Ties DF P-Type P-Value Decision(«:5%)
Dilution Water 20 91.5 75 4 18 CDF 0.4046 Non-Significant Effect
40 94.5 75 5 18 CDF 0.5100 Non-Significant Effect
60 77 75 3 18 CDF 0.0654 Non-Significant Effect
80* 55 75 0 18 CDF 3.8E-04  Significant Effect
100* 55 75 0 18 CDF 3.8E-04  Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 2746.08 549.217 5 41.03 <1.0E-37 Significant Effect
Error 7229 13.387 54
Total 3468.98 59
ANOVA Assumptions Tests
Attribute Test TestStat Critical P-Value Decision(a:1%)
Variance Bartlett Equality of Variance Test 17.84 15.09 0.0032 Unequal Variances
Distribution Shapiro-Wilk W Normality Test 0.9372 0.9459 0.0041 Non-Normal Distribution
Reproduction Summary
Conc-% Code Count Mean 95% LCL 95% UCL Median Min Max StdET CV% %Effect
0 D 10 18.1 16.18 20.02 17.5 15 24 0.8492 14.84% 0.00%
20 10 16.5 15.14 17.86 17.5 13 18 0.6009 11.52% 8.84%
40 10 16.5 14.31 18.69 17 H 21 0.969 18.57% 8.84%
60 10 13.5 9.231 17.77 14 0 21 1.887 44.20% 25.41%
80 10 32 -0.03101 6.431 0 0 1 1.428 141.14% 82.32%
100 10 1.1 -0.3485 2.548 0 0 [¢] 0.6403 184.08% 93.92%

001-159-663-9

CETIS™ v1.8.6.7

Analyst: ﬁ"b QA*@__



CETIS Ana|ytica| Report Report Date: 25 Feb-20 16:09 (p 2 of 2)
Test Code/ID: 420104cd / 18-7155-9562

Ceriodaphnia 7-d Survival and Reproduction Test Not Applicable

Analysis iD:  14-8408-8280 Endpoint: Reproduction CETIS Version: CETISv1.96

Analyzed: 25 Feb-20 16:09 Analysis: Linear interpolation (ICPIN) Status Level: 1

Batch ID: 03-6583-7521 Test Type: Reproduction-Survival (7d) Analyst:  Lab Tech

Start Date: 18 Feb-20 Protocol: EPA/821/R-02-013 (2002) Diluent:  Mod-Hard Synthetic Water

Ending Date: 25 Feb-20 Species:  Cericdaphnia dubia Brine: Not Applicable

Test Length: 7d Oh Taxon: Branchiopoda Source: In-House Culture Age:

Sample ID:  11-7369-5124 Code: 420104.8 Project: ~ WET Quarterly Compliance Test {1Q)

Sample Date: 17 Feb-20 Material: POTW Effluent Source:  NPDES Pemnit # (XX99999599)

Recelpt Date: 19 Feb-20 CAS (PC): Station:  Effluent

Sample Age: 24h Client: Colowyo

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 96% CL Method

Linear Linear 17147 1000 Yes Two-Point Interpolation

Point Estimates

Level % 95% LCL 95% UCL TU 86% LCL 95% UCL

IC5 11.31 5771 46.76 8.84 2.139 17.33

IC10 414 11.54 60.72 2415 1.647 8.663

IC15 4743 17.31 61.97 2108 1.614 5776

IC20 5347 37.41 63.35 1.87 1.579 2.673

IC25 59.5 46.14 64.78 1.681 1.544 2.167

IC40  65.13 56.53 69.42 1.535 1.44 1.769

IC50 6864 62.2 73.03 1.457 1.369 1.608

Reproduction Summary Calculated Variate B I§ot<_)nic Variate

Conc-% Code Count Mean Min Max StdDev CV% %Effect Mean %Effect

0 D 10 18.1 15 24 2685 1484% 0.0% 18.1 0.0%

20 10 16.5 13 18 19 11.52%  8.84% 16.5 8.84%

40 10 16.5 11 21 3.064 18.57%  8.84% 16.5 8.84%

60 10 13.5 0 21 5.968 4420% 25.41% 13.5 25.41%

80 10 3.2 0 11 4517 141.10% 82.32% 32 82.32%

100 10 1.1 0 6 2.025 184.10% 93.92% 114 93.92%

001-159-663-9

CETIS™ v1.9.6.7

Analyst: W QA: j’\D




Client: Colowyo CO-0045161 SCG Project No.: 420104.B
Site: 010A '

Appendix 3 — Data Sheets for Fathead Minnow Test
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Client: Colowyo C0-0045161 8CG Project No.: 420104.B
Site: 010A

WET TEST REPORT FORM — CHRONIC

Permittee:  Colowyo Coal Company Outfall: 010A
Permit No.: C0-0045161

Test Type: Routine [X]  Accelerated ]  Screen O

Test Species: Fathead minnow IWC: 100%
Test Start Test End
Time Test Start Date Time Test End Date
1620 02-19-2020 1600 02-26-2020

S code: NOEL 100% 100%

PASS PASS

P code: LCys/IC,s >100% >100%

PASS PASS

T code: >100% >100%

Dilution(s) - % Effluent

Bairo i s

% Survival for day 1 100 100 100 100 98 98
% Survival for day 2 93 100 100 90 93 93

% Survival for day 3 93 95 100 90 85 90

% Survival for day 4 93 95 100 88 85 83

% Survival for day 5 93 95 100 88 85 78

% Survival for day 6 90 95 100 88 85 75

% Survival forday 7 |

| Mean Dry Wi, 0412 2 417 | 0,494 0.408 0420000 |50 3R
Hardness (mg/L) — Receiving Water: N/A Effluent: 782/685/744 Recon Water: 81
Alkalinity (mg/L) — Receiving Water: N/A Effluent: 922/1028/1006 Recon Water: 64
Chlorine (mg/L) — Effluent: <0.01 pH (initial/final) — Control: 8.0/7.8  100%: 8.1/8.1

Total Ammonia as NH3 (mg/L) - Effluent: 0.32/0.30/0.50

Were all Test Conditions in Conformance with Division Guidelines? YES[ ] NO
If NO, list deviations from test specifications: DO fell below 4.0 mg/L in overnight test chambers.

Laboratory: SeaCrest Group
Comments:
Analyst’s Name: Sean Rainey and Daniel Hillenburg

Signature ;: jé ] Date 628 F i’)é}’b’ﬂ;/_‘l Q’Dy"b

/4
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CETIS Analytical Report Report Date: 27 Feb-20 13:19 (p 1 of 3)
Test CodefID: 420104fhm / 17-3443-6226

Fathead Minnow 7-d Larval Survival and Growth Test SeaCrest Group
Analysis ID: 14-2727-0194 Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.6
Analyzed: 27 Feb-20 13:19 Analysis: Parametric-Control vs Treatments Status Level: 1
Batch ID: 17-6698-8174 Test Type: Growth-Survival (7d) Analyst:
Start Date: ﬁ Feb-20 Protocol: EPA/821/R-02-013 (2002) Diluent: Reconstituted Water
Ending Date? Feb-20 Species:  Pimephales promelas Brine: Not Applicable
Test Length: 7d Oh Taxon: Actinapterygii Source:  In-House Culture Age:
Sample ID:  03-5379-7820 Code: 420104.8 Project:  WET Quarterly Compliance Test (1Q)
Sample Date: jé/Feb-ZO Material: POTW Effluent Source: NPDES Permit # (XX99999999)
Receipt Date: #8 Feb-20 CAS (PC) Station:  010A
Sample Age: 24h Client: Colowyo
Data Transform Alt Hyp NOEL LOEL TOEL TU PMSD
Angular (Corrected) C>T 100 >100 nfa 1 23.48%
Dunnett Multiple Comparison Test
Control Vs Conc-% Test Stat Critical MSD DF P-Type P-Value Decision{a:6%)
Dilution Water 20 -0.67 24 028 &6 CDF 0.9592 Non-Significant Effect

40 -14 24 028 6 CDF 0.9941 Non-Significant Effect

60 0.48 24 028 6 CDF 0.6549 Non-Significant Effect

80 0.46 24 028 6 CDF 0.6645 Non-Significant Effect

100 1.7 24 028 6 CDF 0.1666 Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.296382 0.0592763 5 23 0.0921 Non-Significant Effect
Error 0.47151 0.026195 18
Total 0.767892 23
ANOVA Assumptions Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variance Levene Equalily of Variance Test 4.3 42 0.0095 Unequal Variances

Mod Levene Equality of Variance Test 2.7 42 0.0522 Equal Variances

Distribution Shapiro-Wilk W Normality Test 0.95 0.88 0.3455 Normal Distribution
7d Survival Rate Summary
Conc-% Code Count Mean 95% LCL 95% UCL Median  Min Max StdEr  CV% “%Effect
0 D 4 0.90 0.77 1.00 0.90 0.80 1.00 0.04 9.07%  0.00%
20 4 0.95 0.86 1.00 0.95 0.90 1.00 0.03 6.08%  -5.56%
40 4 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00% -11.11%
60 4 0.85 0.57 1.00 0.90 0.60 1.00 0.09 20.38% 5.56%
80 4 0.85 0.57 1.00 0.85 0.70 1.00 0.09 20.38% 5.56%
100 4 0.75 0.54 0.96 0.7 0.60 0.90 0.07 17.21% 1667%
Angular (Corrected) Transformed Summary
Cone-% Code Count Mean 95% LCL 95% UCL Median Min Max StdEr CV% %Effect
0 D 4 1.3 1.1 1.6 1.2 1.1 1.4 0.062 9.93% 0.00%
20 4 1.3 1.2 1.5 1.3 1.2 1.4 0.047 7.07% -6.08%
40 4 14 1.4 1.4 1.4 14 1.4 0 0.00% -12.57%
60 4 1.2 0.85 1.6 1.2 0.89 1.4 0.11 18.54% 4.41%
80 4 1.2 0.81 1.6 1.2 0.99 1.4 0.12 20.22% 4.20%
100 4 1.1 0.81 1.3 1 0.89 1.2 0.078 14.73% 15.62%

002-485-288-1

CETIS™v1.9.64

Analyst: W QA: ‘(0




CETIS Analytical Report Report Date: 27 Feb-20 13:42 (p 1 of 4)
Test Code/ID: 420104fhm / 17-3443-6226

Fathead Minnow 7-d Larval Survival and Growth Test SeaCrest Group
Analysis [D: 05-7623-8548 Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.6

Analyzed: 27 Feb-20 13:19 Analysis: Linear interpolation (ICPIN) Status Level: 1

Batch ID: 17-6698-8174 Test Type: Growth-Survival (7d) Analyst:

Start Date: fq A8 Feb-20 Protocol: EPA/821/R-02-013 (2002) Diluent:  Reconstituted Water

Ending Date.'?&é Feb-20 Species:  Pimephales promelas Brine: Not Applicable

Test Length: 7d 0h Taxon: Actinopterygii Source:  in-House Culture Age:
Sample ID:  03-5379-7820 Code: 420104.8 Project: ~ WET Quarterly Compliance Test (1Q)
Sample Date: %Feb—ZO Material: POTW Effluent Source:  NPDES Permit # (XX99999999)
Receipt Date:' }6'Feb-20 CAS (PC): Station:  010A

Sample Age: 24h Client: Colowyo

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL  Method

Linear Linear 1165782 1000 Yes Two-Point Interpolation

Point Estimates

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL

LC5 495 42 106 2.02 0.9455 2.38

LC10 59 442 117 1.695 0.8553 2.262

LC15 885 34.3 n/a 1.13 nia 2.915

LC20 98 36.4 n/a 1.02 nfa 2.747

LC25 >100 nfa n/a <1 nla nfa

LC40 >100 n/a n/a <1 nfa n/a

LCs50 >100 n/a nfa <1 nfa nia

7d Survival Rate Summary _Calculated\larﬂm __ Isotonic Variate
Conc-% Code Count Mean Min Max StdDev CV% %Effect A/B Mean %Effect
0 D 4 0.900 0.800 1.000 0.082 9.07% 0.0% 36/40 0.95 0.0%
20 4 0.950 0.900 1.000 0.058 6.08% -556%  38/40 0.95 0.0%
40 4 1.000 1.000 1.000 0.000 0.00% -11.1% 40/40 0.95 0.0%
60 4 0.850 0.600 1.000 0.173 2040%  5.56% 34/40 0.85 10.5%
80 4 0.850 0.700 1.000 0.173 2040% 5.56% 34/40 0.85 10.5%
100 4 0.750 0.600 0.900 0.129 17.20% 16.7% 30740 0.75 21.1%
7d Survival Rate Detail

Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4

0 Iv] 0.900 0.900 1.000 0.800

20 0.900 1.000 1.000 0.800

40 1.000 1.000 1.000 1.000

60 0.600 0.900 0.900 1.000

80 0.700 1.000 0.700 1.000

100 0.700 0.600 0.900 0.800

002-485-288-1

CETIS™ v1.9.6.4

Analyst: /Iub QA: KD




CETIS Analytical Report Report Date: 27 Feb-20 13:42 (p 6 of 6)
Test Code/ID: 420104fhm / 17-3443-6226
Fathead Minnow 7-d Larval Survival and Growth Test SeaCrest Group
Analysis ID: 06-6174-8453 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.96
Analyzed: 27 Feb-20 13:41 Analysis: Parametric-Two Sample Status Level: 1
Batch ID: 17-6698-8174 Test Type: Growth-Survival (7d) Analyst:
Start Date: ﬂ J,S’Feb-Zo Protocol: EPA/821/R-02-013 (2002) Diluent:  Reconstituted Water
Ending Date; Feb-20 Species:  Pimephales promelas Brine: Not Applicable
Test Length: 7d Oh Taxon: Actinopterygii Source:  In-House Culture Age:
Sample ID:  03-5379-7820 Code: 420104.8 Project:  WET Quarterly Compliance Test (1Q)
Sample Date: 17 Feb-20 Material: POTW Effluent Source:  NPDES Permit # (XX99999999)
Receipt Date: /{8 feb-20 CAS (PC): Station:  010A
Sample Age: 24h Client: Colowyo
Data Transform Alt Hyp NOEL LOEL TOEL TV PMSD
Untransformed C>T 100 >100 n/a 1 24 69%
Equal Variance t Two-Sample Test
Control vs Conc-% Test Stat Critical MSD DF P-Type P-Value Decision(a:5%)
Dilution Water 20 -0.148 1.94 0.072 6 CDF 0.5562 Non-Significant Effect
40 -1.22 1.94 0.131 6 CDF 0.8661 Non-Significant Effect
60 0.0586 1.94 0.133 6 CDF 0.4776 Non-Significant Effect
80 -0.272 1.94 0121 6 CDF 0.6028 Non-Significant Effect
100 0.516 1.94 0.102 6 CDF 0.3121 Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Declision{a:5%)
Between 0.027829 0.0055658 5 0.615 0.6901 Non-Significant Effect
Error 0.162975 0.0090542 168
Totai 0.190804 23
ANOVA Assumptions Tests
Attribute Test Test Stat Critical  P-Value Decision{a:1%)
Variance Bartlett Equality of Variance Test 3.81 15.1 0.5776 Equal Variances
Distribution Shapiro-Wilk W Normality Test 0.957 0.884 0.3737 Normal Distribution
Mean Dry Biomass-mg Summary
Conc-% Code Count Mean 95% LCL 96% UCL Median Min Max StdErr CV% %Effect
0 D 4 0.412 0.316 0.508 0.411 0.34 0.485 0.0302 1468% 0.00%
20 4 0.417 0.348 0.486 0.419 0.362 0.468 0.0218 10.43% -1.33%
40 4 0.494 0.302 0.687 0.515 0.34 0.606 0.0604 24.45%  -20.04%
&80 4 0.408 0.213 0.602 0.42 0.256 0.536 0.0611 29.99% 0.97%
80 4 0.429 0.255 0.603 0.436 0.298 0.544 0.0546 25.48% -4.13%
100 4 0.385 0.249 0.521 0.369 0.299 0.503 0.0427 22.19% 6.56%
Mean Dry Biomass-mg Detail
Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4
0 D 0.396 0.426 0.485 0.34
20 0.415 0.362 0.424 0.468
40 0.458 0.606 0.573 0.34
60 0.256 0.369 0.47 0.536
80 0.298 0.488 0.385 0.544
100 0.371 0.299 0.503 0.366

002-485-288-1

CETIS™ v1.9.6.4

Analyst; W QA: jéb




CETIS Analytical Report

Report Date:

27 Feb-20 13:42 (p 4 of 4)

Test Code/ID: 420104fhm / 17-3443-6226
Fathead Minnow 7-d Larval Survival and Growth Test SeaCrest Group
Analysis ID:  19-9632-9423 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.96
Analyzed: 27 Feb-20 13:41 Analysis: Linear Interpolation (ICPIN) Status Level: 1
Batch ID: 17-6698-8174 Test Type: Growth-Survival (7d) Analyst:
Start Date: | ")6’ Feb-20 Protocol: EPA/821/R-02-013 (2002) Diluent:  Reconstituted Water
Ending Dat&_25 Feb-20 Species:  Pimephales promelas Brine: Not Applicable
Test Length: 7d Oh Taxon: Actinopterygii Source:  In-House Culture Age:
Sample ID: 03-5379-7820 Code: 420104.B Project:  WET Quarterly Compliance Test (1Q)
Sample Date: 17 Feb-20 Material: POTW Effluent Source:  NPDES Permit # (XX99999999)
Receipt Date:' 8 Feb-20 CAS (PC): Station:  010A
Sample Age: 24h Client: Colowyo
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL Method
Linear Linear 1803669 1000 Yes Two-Point Interpolation
Point Estimates
Level % 95% LCL 95% UCL Tu 95% LCL 95% UCL
IC5 59.3 8.17 nfa 1.686 n/a 12.24
IC10 927 22 nfa 1.079 n/a 4.539
IC15 >100 n/a n/a <1 n/a nfa
1C20 >100 nfa n/a <t n/a n/a
1C25 >100 nfa n/a <1 n/a n/a
IC40 >100 nfa n/a <1 nfa n/a
IC50 >100 nfa nia <1 nfa n/a
Mean Dry Biomass-mg Summary - - Calculated Variate B Isotonic Variate_ )
Conc-% Code Count Mean Min Max StdDev CV% %Effect Mean %Effect
0 D 4 0412 0.34 0.485 0.0605 1470% 0.0% 0.441 0.0%
20 4 0.417 0.362 0.468 0.0435 1040%  -1.33% 0.441 0.0%
40 4 0.494 0.34 0.606 0.121 24.40%  -20.0% 0.441 0.0%
60 4 0.408 0.256 0.536 0.122 30.00% 0.97% 0.418 5.18%
80 4 0.429 0.298 0.544 0.109 2550%  -4.13% 0.418 5.18%
100 4 0.385 0.299 0.503 0.0854 2220% 6.56% 0.385 12.8%
Mean Dry Biomass-mg Detail
Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4
0 D 0.396 0.426 0.485 0.34
20 0.415 0.362 0.424 0.468
40 0.458 0.606 0.573 0.34
60 0.256 0.369 0.47 0.536
80 0.298 0.488 0.385 0.544
100 0.371 0.299 0.503 0.366

002-485-288-1

CETIS™ v1.9.6.4

Analyst: TML
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Client: Colowyo CO-0045161 SCG Project No.: 420104.B
Site: 010A

Appendix 4 - QA/QC and Reference Toxicant Test Charts
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Client: Colowyo CO-0045161 SCG Project No.: 420104.B
Site: 010A

SeaCrest Group

Quality Assurance Check List — Chronic Whole Effluent Toxicity Test

Client: Colowyo Coal Company SeaCrest Sample No.: 420104.B

Species Tested: Ceriodaphnia dubia and fathead minnow

Start Date of Test Start Date of Test
(Ceriodaphnia dubia) (Fathead minnow)

02-19-2020 02-19-2020

Sample received in lab properly preserved (0-6°C)? Y
Sample received at laboratory within 36 hours of collection? N*
Sample delivered on ice or equivalent? Y
Test initiated within 36-hours of collection? N*
Test protocol conforms to CDPHE guidelines (Ceriodaphnia dubia)?
Test protocol conforms to CDPHE guidelines (fathead minnow)?
Average test temp. £1°C (Ceriodaphnia dubia)?

Average test temp. +1°C (fathead minnow)?

<

DO level >4.0mg/L; no super-saturation (Ceriodaphnia dubia)?
*%

Z,

DO level >4.0mg/L; no super-saturation (fathead minnow)?
Survival in control >90%, >80% for chronic (Ceriodaphnia dubia)?
Survival in control >90%, >80% for chronic (fathead minnow)?
Ceriodaphnia dubia neonates <24-hours old?

Fathead minnow larvae <24-hours old?

Appropriate reference toxicity test conducted?

Lab. Ref. Tox. test results within the confidence limits for the lab?

<

* Sample #1 was received outside of the 36 hour hold time, but within the maximum 72 hour
hold time. Sample was sufficiently chilled by client.

** DO fell below 4.0 mg/L in overnight test chambers.

Signature / r7 | Date 578 ﬁéﬂg ;&2'0

Position: WET Jfaboratory Manager

SeaCrest Group 33
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DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2

TRI-STATE GENERATION AND TRANSMISSION ASSOCIATION, INC.
HEADQUARTERS: P.O.BOX 33695  DENVER, COLORADO 80233-0695  303-452-6111

July 20, 2020

Submitted via email jacob.dyste(@state.co.us.

Mr. Jacob Dyste

Water Quality Control Division

Colorado Department of Public Health and Environment
4300 Cherry Creek Drive South

Denver, Colorado 80246-1530

RE:  CDPS Permit #C0O-0045161
Colowyo Mine, Outfall 010
Notification of Chronic WET Results — 2Q 2020

Dear Mr. Dyste:

On June 29, 2019, the third party laboratory, The SeaCrest Group, provided the enclosed
analytical report containing the second quarter 2020 Whole Effluent Toxicity (WET) test results
for Outfall 010 at the Colowyo Coal Company, LP (Colowyo) Colowyo Mine (CDPS Permit
#CO0O-0045161). Tri-State Generation and Transmission Association (Tri-State) is the parent of
Colowyo. Therefore, we are providing the required notification of WET results, in accordance
with Part 1.D.1.b. of the permit.

Outfall Species Reproduction/Growth Results IWC
NOEC* IC25%*
010 Ceriodaphnia dubia 40% 41.4% 100%

*NOEC means “no observed effect concentration” at which concentration there are no observable adverse effects on
the organisms.
**[C25 means inhibition concentration causing a 25% reduction in the biological measurement.

The facility’s Colorado Discharge Permit System (CDPS) permit was recently amended
on May 29, 2020 to remove the automatic compliance responses (Toxicity Identification
Evaluation and Toxicity Reduction Evaluation). Therefore, we will be continuing the progress on
addressing site conditions by the 2023 deadline.

AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER CRAIG STATION ESCALANTE STATION NUCLA STATION
P.O. BOX 1307 P.O. BOX 577 P.O. BOX 698

A Touchstone Energy” Cooperative K“ CRAIG, CO 81626-1307 PREWITT, NM 87045 NUCLA, CO 81424-0698
il 970-824-4411 505-876-2271 970-864-7316


mailto:jacob.dyste@state.co.us

DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2

Mr. Jacob Dyste, WQCD
July 20, 2020
Page 2

If you have any questions on this submittal, please contact Chantell Johnson at 303-254-
3185 (cjohnson@tristategt.org) or Chris Gilbreath at 303-254-3291 (cgilbreath@tristategt.org).

Sincerely,

DocuSigned by:

Barbara Nals

A5D5C24494CDA4AT ...

Barbara A. Walz

Senior Vice President
Policy and Compliance
Chief Compliance Officer

BAW:ClJ:der
Enclosure
cc: Chris Gilbreath (via email)

Chantell Johnson (via email)
File G471-11.3(10)a-5

AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER

A Touchstone Energy’ Cooperative ﬂ
i


mailto:cjohnson@tristategt.org
mailto:cgilbreath@tristategt.org
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calrestGrovu

AN ENVIRONMENTAL SERVICES COMPANY

June 29, 2020

Angela Aalbers

Colowyo Coal Company
5731 State Highway 13
Meeker, CO 81641

Dear Angela:
Enclosed is the report for chronic biomonitoring tests performed for Colowyo Coal Company on
effluent from the 010A discharge. There was statistically significant toxicity to the both test

species at multiple effluent concentrations. The effluent fails WET (Whole Effluent Toxicity)
testing requirements for this sampling period.

If you have any questions or concerns, please do not hesitate to contact me at (303) 661-9324.

Best regards,

Tayldr Couillard-Rodak

WET Laboratory Manager
Enclosure(s): Invoice
Report

500 S. Arthur Avenue, Unit 450 » Louisville, CO 80027 « 303.661.9324 + 303.661.9325 fax « www.seacrestgroup.com
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RESULTS OF CHRONIC BIOMONITORING TESTS
CONDUCTED FOR COLOWYO COAL COMPANY
ON EFFLUENT FROM
THE 010A OUTFALL

Prepared for:

Angela Aalbers
Colowyo Coal Company
5731 State Hwy 13
Meeker, CO 81641

Prepared by:

SeaCrest Group
500 S Arthur Ave. Suite 450
Louisville, Colorado 80027-3065
(303) 661-9324

June 29, 2020
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Client: Colowyo CO-0045161 SCG Project No.: 420265.B
Site: 010A
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DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2

Client: Colowyo CO-0045161 SCG Project No.: 420265.B
Site: 010A
Chronic Toxicity Test Summary
Test: e 7-day static renewal using Ceriodaphnia dubia.
e 7-day static renewal using fathead minnow (Pimephales

Promelas).
Client: Colowyo Coal Company
Test Procedure Followed: o Ceriodaphnia dubia: EPA/821/R-02-013. Method 1002.0

(2002)

e Fathead minnow: EPA/821/R-02-013. Method 1545.0

(2002)

Sample Number: 420265.B
Time of Date of ; ; ;
Sample Collection Collection Time of Receipt Date of Receipt
Effluent 1 0830 06-15-2020 1713 06-15-2020
Effluent 2 0730 06-17-2020 0850 06-18-2020
Effluent 3 0750 06-19-2020 0847 06-20-2020
Ceriodaphnia dubia Fathead minnow

Test Initiation Time 1300 1225
Test Initiation Date 06-16-2020 06-16-2020
Test Completion Time 1200 1240
Test Completion Date 06-22-2020 06-23-2020

Dilution Water:

Test Organism Source:

Reference Toxicant:

Moderately hard laboratory reconstituted water

Ceriodaphnia dubia
SeaCrest Group
Fathead minnow

SeaCrest Group

Sodium Chloride

SeaCrest Group




DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2

Client: Colowyo CO-0045161

Site: 010A

SCG Project No.: 420265.B

Abstract of Results

‘Test Concentrations:

Control (0%), 20%, 40%, 60%, 80%, 100%

10 for Ceriodaphnia dubia

“Number of Organisms/Concentration:

40 for fathead minnow

10 for Ceriodaphnia dubia

Replicates at each Concentration:

4 for fathead minnow

Fathead minnow

Ceriodaphnia dubia

Test vessel size 30ml
Exposure volume 15ml
Pass/Fail Status FAIL
Temperature Range (°C) 24.1-25.9
Dissolved Oxygen Range (mg/L) 6.5-8.0
pH Range 7.9-83

CONTROL

(Cerio/FHM)
Hardness (mg/L as CaCOs) 84/88
Alkalinity (mg/L as CaCOs) 61/57
Total residual chlorine (mg/L) <0.01
Total ammonia (mg/L. as NH3) <0.03

500ml
250ml
PASS
244 -259
3.0-7.8
7.7-83

100%
802/786/872
950/890/1155
0.01/<0.01/<0.01
0.14/0.11/.30

SeaCrest Group



DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2

Client: Colowyo CO0-0045161 SCG Project No.: 420265.B
Site: 010A

INTRODUCTION

Biomonitoring provides an effective means by which the toxicity of discharges from
municipal, industrial, and mining operations can be tested. Among the advantages of
biomonitoring is the ability to test complex effluents containing a broad range of contaminants.
Biomonitoring, when used in conjunction with chemical analyses, can generate data capable of
identifying a much wider range of contaminants.

The Colorado Water Quality Control Division requires certain NPDES permittees to
perform acute and/or chronic biomonitoring tests. The chronic test measures significant
differences in lethality and in reproduction (Ceriodaphnia dubia) or growth (fathead minnow —
Pimephales promelas) between control and exposed organisms.

The present report discusses the results of chronic biomonitoring tests conducted on
effluent from the Colowyo Coal Company 010A discharge. These tests were conducted in
accordance with EPA and State of Colorado procedures in June 2020.

MATERIALS AND METHODS

Sample Collection

Two or three gallons of the effluent were collected on three separate dates. Samples were
delivered chilled to the SeaCrest lab where they were held at 0-6°C. Chain of custody forms
showing sample collection and laboratory arrival times are included (Appendix 1).

Dilution Water

Laboratory reconstituted water was used as both the dilution water source and the control
for the tests. Reconstituted water for the Ceriodaphnia dubia test was produced by adding
sodium bicarbonate, calcium sulfate, magnesium sulfate, potassium chloride, and sodium
selenate to deionized water. Reconstituted water for the fathead minnow test was produced by
adding sodium bicarbonate, calcium sulfate, magnesium sulfate, and potassium chloride to
deionized water.

Test Organisms

The biomonitoring test used Ceriodaphnia dubia, cultured in the SeaCrest laboratory.
The organisms are cultured in brood culture boards from which individual females are monitored
for survival and reproduction for periods of up to two weeks. Neonates less than 24-hours old,
released from third or subsequent broods of eight or more within an 8-hour period, are collected
from the brood chambers and used in tests. The animals are fed daily with a mixture of Yeast,
Cereal Leaves, and Trout Chow (YCT), produced in-house. This is supplemented with an equal
volume of cultured green algae (Selenastrum capricornutum) provided by Aquatic Biosystems.

Less than one-day-old fathead minnow, cultured in the laboratory, were also used in the
test. Adult fish are maintained in 10-gallon aquaria where females deposit their eggs on the
under-surface of split PVC pipe sections. The eggs are collected daily and transferred to aerated
containers where they hatch after three to four days. The larval fish are fed newly hatched Brine
shrimp (Artemia sp.), cultured in-house, at least twice per day.

SeaCrest Group 5



DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2

Client: Colowyo CO-0045161 SCG Project No.: 420265.B
Site: 010A

In-house organisms are tested at least monthly in a reference toxicant test using sodium
chloride to monitor overall health and test reproducibility (Appendix 4).

Test Procedures
Upon receipt at the lab, samples are analyzed for alkalinity, hardness, conductivity,
dissolved oxygen, ammonia, chlorine, and pH.

Methods used in chemical analysis

Alkalinity EPA 310.2 Hach 8203 1-2030-85.2
Ammonia SM4500-NH;, C-E1997 ASTM D1426-08

Chlorine SM4500-CI D Hach 10026

Conductivity SM2510

Dissolved Oxygen SM4500-0 Electrode: G-2001 Winkler (QC): B-F-2001
Hardness SM2340 Bor C Hach 8213

pH SM4500-H+ B-2000

The test followed procedures in EPA* and CDPHE* guidelines. Exposure concentrations
included control (0%), 20%, 40%, 60%, 80%, and 100% mixtures, diluted with moderately hard
laboratory reconstituted water.

Individual Ceriodaphnia dubia were placed in 30ml plastic containers containing
approximately 15ml of exposure medium. Ten replicates at each concentration were used. The
animals were fed daily with the YCT mixture and an equal volume of the green algae
(Selenastrum capricornutum). The exposure medium was changed daily in each container and
the number of young released overnight were counted and recorded. Young were removed from
the containers daily and discarded. Routine measurements were made each day of temperature,
dissolved oxygen, and pH betore and after the water changes.

Fathead minnow were exposed in 500ml plastic cups to which 250ml of media was
replaced daily. Four replicates were used at each concentration. Ten fish, less than 24-hours old,
were placed in each cup. The fish were monitored daily for survival and fed live Brine shrimp at
least twice per day. After seven days, the fish were removed from the cups, euthanized with
isopropyl alcohol, and then placed in aluminum pans and dried in an oven for a minimum of six
hours at 100°C. The pans were then weighed on a five-place analytical balance to determine the
average dry weight of the fish from each replicate.

Data Analysis

Data from the test(s) were analyzed on a personal computer using the CETIS program
developed by Tidepool Scientific Software. Statistical tests used in the analyses are shown in
Table 1. Test acceptability was determined using control survival and reproduction/growth
criteria, concentration-response relationships, and percent minimum significant differences
(USEPA >%),

SeaCrest Group 6
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Client: Colowyo CO-0045161 SCG Project No.: 420265.B
Site: 010A

Table 1. Statistical methods used in testing for significant differences in test parameters.

Variance Distribution

Bartlett Equality of Variance Test Shapiro-Wilk W Normality Test

Statistical Difference

Survival Growth Reproduction ICas
Fisher Exact/Bonferroni- N/A Steel Many-One
Ceriodaphnia dubia Holm Test Rank Sum Test ICp
Dunnett Multiple Dunnett Multiple N/A
Fathead minnow Comparison Test Comparison Test ICp

RESULTS

Ceriodaphnia dubia Test Results

Test results for the Ceriodaphnia dubia are summarized in Table 2 and provided on the
data sheets located in Appendix 2. Survival was 0% in the 100% effluent and ranged from 30% -
100% in the remaining effluent concentrations. Control survival was 100%. Statistically
significant lethality was measured in the 60%, 80%, and 100% effluent concentrations when
compared to the control. The NOEL (No Observed Effect Level) for lethality was 40% and the
LCzs (Lethal Concentration 25) for lethality was 50%.

Average number of neonates was 0.0 in the 100% effluent concentration and ranged from
1.1 — 17.1 in the remaining effluent concentrations. Average number of neonates in the control
was 19.4 for statistical analyses and test acceptability criteria. Statistically significant differences
in the number of neonates were found between the control and the 60%, 80%, and 100% effluent
concentrations. The NOEL for reproduction was 40% and the 1C»s (Inhibition Concentration 25)
for reproduction was 41.4%.

Table 2. Summary of Ceriodaphnia dubia test results. An asterisk (*) denotes a statistically
significant difference from the control.

5 s Significant Difference
Concentration Surviving  Births Min. Max. Lethality Reprod.
Control (0%) 10 19.4 8 38
20% 10 17.1 6 34
40% 10 15.3 7 33
60% 5 4.7 0 9 ” "
80% 3 1.1 0 7 X *
100% 0 0.0 0 0 * *

SeaCrest Group 7



DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2

Client: Colowyo CO-0045161 SCG Project No.: 420265.B
Site: 010A

Fathead minnow Test Results

Fathead minnow results are summarized in Table 3 and are provided on data sheets in
Appendix 3. Survival was 70% in the 100% effluent concentration and ranged from 68% - 98%
in the remaining effluent concentrations. Control survival was 95%. Statistically significant
lethality was measured in the 80% and 100% effluent concentrations when compared to the
control. The NOEL for lethality was 60% and the LCys for lethality was 77.5%.

Average weight in the 100% effluent concentration was 0.349mg and ranged from
0.378mg - 0.469mg per individual in the remaining effluent concentrations. Average weight for
the control fish was 0.325mg for statistical analyses and test acceptability criteria. No
statistically significant differences for growth were measured in any effluent concentration when
compared to the control. The NOEL for growth was 100% and the IC>s for growth was >100%.

Table 3. Summary of fathead minnow test results. An asterisk (*) denotes a statistically
significant difference from the control.

No. Avg. Wt. Significant Difference
Concentration Alive (mg) Min. Max. Lethality Growth
Control (0%) 38 0.325 0.295 0.348
20% 38 0.378 0.356 0.390
40% 39 0.469 0.435 0.501
60% 39 0.437 0.333 0.553
80% 27 0.394 0.302 0.472 *
100% 28 0.349 0.284 0.398 *

Test Acceptability

Acceptable control survival was achieved in both tests. Similarly, Ceriodaphnia dubia
reproduction and fathead minnow growth in control organisms met required levels. PMSD was
within the required limits for an acceptable test (Table 4).

Table 4. PMSD for chronic test parameters.

Survival Growth Reproduction
Lower Upper Lower Upper
Ceriodaphnia dubia Fathead Minnow bound bound bound bound
PMSD 12 30 13 47
(% Minimum
significant
difference) N/A N/A 204 39.8

SeaCrest Group 8



DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2

Client: Colowyo CO-0045161 SCG Project No.: 420265.B
Site: 010A

DISCUSSION

A failed test for this discharge occurs when there is an NOEL or ICzs less than the IWC
(Instream Waste Concentration) of 100%. The NOEL represents the highest effluent
concentration at which no statistically significant effect is observed. The [Cys represents an
estimate of the effluent concentration that would cause a 25 percent reduction of a non-quantal
biological measurement. A violation for this discharge occurs when both the NOEL and the ICas
are less than the IWC. Since the Ceriodaphnia dubia test species demonstrated statistically
significant differences meeting these criteria, the discharge fails WET testing requirements for
this sampling period.

REFERENCES

1. Hach Chemical Company. 2008. Hach’s Water Analysis Handbook. Fifth Edition. Hach
Chemical Company, Loveland, Colorado. Digital Medium.

2. APHA/AWWA/WEF. 1998. Standard Methods for the Examination of Water and
Wastewater. 20™ Edition. American Public Health Association, Washington, D.C.

3. USEPA. 2002. Short Term Methods for Estimating the Chronic Toxicity of Effluents and
Receiving Waters to Freshwater Organisms. EPA-821-R-02-013. 335 pp.

4. CDPHE (Colorado Department of Public Health and Environment). 1998. Laboratory
Guidelines for Conducting Whole Effluent Toxicity Tests. Water Quality Control Division.

5. USEPA. 2000. Method of Guidance and Recommendations for Whole Effluent Toxicity
(WET) Testing (40 CFR Part 136). EPA/821/B-00/004.

6. USEPA. 2000. Understanding and Accounting for Method Variability in Whole Effluent
Toxicity Applications under the National Pollutant Discharge Elimination System Program.
EPA/833/R-00/003.
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DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2

Client: Colowyo CO-0045161 SCG Project No.: 420265.B
Site: 010A

Appendix 1 — Chain of Custody with Sample Receipt Forms

SeaCrest Group 10



DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2
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DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2

| SeaCrest G = F #.42
L:Sis:rﬁl: CISUP Sample Recelpt Form Effective: Decemobrzr 2008
Project #: 420 J(SiB Sample #: f
Date: Dbl S 2o Initials: T~
Samples Were: g
. e, .
1. Shipped and Dellveﬁd Messengered (circle one)
Notes:
2. Chilled to Ship Ambient, Chilled (circle one)
Notes: R
Wet Ice Blue lce (circle one)
3. Cooler Received Broken or Leaking Y @j‘ NA
Notes:
4. Sample Received Broken or Leaking Y ) NA
Notes: CT
5. Received Within Holding Times AN
Notes:
6. Aeration necessary Y @ NA
Notes:
7. Sample Received at Temperature between 0-6°C . Y N d@)

) E g“"l
Notes: <. a{?j 5¢ f(

8. Description of Sample (Color, Odor, and/or Presence of Particulate Matter):
effluent: pale jdl'c", Soe AN
Receiving A/4
Presence of native species Y @
Aeration
Temp | DO (mgi) | DO (%sat) pH Cond Time | DO (mgw) | DO (%sSat) pH

24.3 | £.6 71.5 2.1 3 (40

Custody Seals:

1. Present on Outer Package
2. Unbroken on Outer Package
3. Present on Sample

4. Unbroken on Sample

-~

N -
N

<y

N CNAY

< < < <

Custody Documentation: i
1. Present Upon Receipt of Sample ﬁ N



DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2
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DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2

Form #. 42
Effective: December 2008

SeaCrest Group

Loiiisville, CO Sample Receipt Form

Project #: 420 265, ™ Sample #: 2
Date: 51 20 Initials: /Y (~
Samples Were:

yped (circle one)

1. Shipped~ Hand Delivered Messengered
otes: )

(/\?_S
2. Chilled to Ship

Ambient (Chilled,

Notes: N
ey e

_~

B

3. Cooler Received Broken or Leaking Y N NA
Notes:
4. Sample Received Broken or Leaking Y '/ﬁ NA
Notes: C_,
,-“/;A\
5. Received Within Holding Times U N
Notes:
6. Aeration necessary Y NA
Notes: @
7. Sample Received at Temperature between 0-6°C . Y N NA
Notes: 59
8. Description of Sample (Color, Odor, and/or Presence of Particulate Matter):
effluent: Sl rah““/ \{U loto, Conn PKA
Receiving
Presence of native species Y @
Aeration
Temp | DO (mgn) | DO (%sat) pH Cond Time | DO (mgi) [ DO (%sat) pH
99 | xyo [k [ X1 [4070

Custody Seals:
1. Present on Outer Package
2. Unbroken on Outer Package
3. Present on Sample

4. Unbroken on Sample

Custody Documentation:
1. Present Upon Receipt of Sample
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DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2

SeaCrest G - F # 42
Lc?jls:‘igllz, Crgup Sample ReCEIPt Form Effective: Decemot:zr 2008
Project #: 420 2(5 b Sample #: 3
Date: OKA0L0 Initials: D7
Samples _\_/!eire:
1¢ Shipped Hand Delivered Messengered (circle one)
C_’ﬂ:ﬂes: UPS
N
2. Chilled to Ship Ambient @ued/
Notes: e &
Wet Ic lue Ice
et Ice ( o,
ey
3. Cooler Received Broken or Leaking Y Q\J:‘*) NA
Notes:
4. Sample Received Broken or Leaking Y Q\I‘\) NA
Notes:
5. Received Within Holding Times @\ N
Notes:
6. Aeration necessary Y @ NA
Notes:
3,
7. Sample Received at Temperature between 0-6° C . G) N NA
Notes:
8. Description of Sample (Color, Odor, and/or Presence of Particulate Matter):
effluent:  Clear , madlerate pm
Receiving n
Presence of native species Y
Aeration
Temp | DO (mgn) | DO (%sat) pH Cond Time | DO mg) | DO (%sat) pH
5 | by | JO> . 1 [Hie

Custody Seals:
1. Present on Outer Package
2. Unbroken on Outer Package
3. Present on Sample

4. Unbroken on Sample

Custody Documentation:
1. Present Upon Receipt of Sample

< < < <




DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2

Client: Colowyo CO-0045161 SCG Project No.: 420265.B
Site: 010A

Appendix 2 — Data Sheets for the Ceriodaphnia dubia Test

SeaCrest Group 17



DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2

Client: Colowyo
Site: 010A

CO-0045161

SCG Project No.: 420265.B

WET TEST REPORT FORM — CHRONIC

Permittee:  Colowyo Coal Company
Permit No.: CO-0045161

Outfall: 010A

Test Type:  Routine

Accelerated [] Screen []

Test Species: Ceriodaphnia dubia IWC: 100%
Test Start Test End
Time Test Start Date Time Test End Date
1300 06-16-2020 1200 06-22-2020
Test Results Lethality/TCP3B Reproduction/TKP3B
S code: NOEL 40% 40%
FAIL FAIL
P code: LCas/ICzs 50% 41.4%
FAIL FAIL
T code: 50% 41.4%
Dilution(s) - % Effluent
Control
Measurements (0%) 20% 40% 60% 80% 100%
% Survival for day 1 100 100 100 100 100 80
% Survival for day 2 100 100 100 70 60 50
% Survival for day 3 100 100 100 70 40 30
% Survival for day 4 100 100 100 60 30 10
% Survival for day 5 100 100 100 50 30 10
% Survival for day 6 100 100 100 50 30 0
Mean 3 Brood Total 19.4 17.1 15.3 4.7 1.1 0.0

Hardness (mg/L.) — Receiving Water: N/A
Alkalinity (mg/L) — Receiving Water: N/A

Chlorine (mg/L) — Effluent: <0.01
Total Ammonia as NH; (mg/L) - Effluent: 0.14/0.11/.30

Effluent: 802/786/872
Effluent: 950/890/1155
pH (initial/final) — Control: 8.3/7.9

Recon Water: 84
Recon Water: 61
100%: 8.1/8.1

Were all Test Conditions in Conformance with Division Guidelines? YES [X] NO []
[f NO, list deviations from test specifications:

Laboratory: SeaCrest Group

Comments:

Analyst’s Name: Sarah Adler and Margie Glenn

Signature

Date ﬂ% JV”(/ 222@

/

SeaCrest Group ¢
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DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2

Form #: 101a

Ceriodaphnia Chronic Benchsheet
Effective: January 2009

SeaCrest Group
Louisville, CO

0to A

Sample Date: 0G1S 2.0

TestEnd: 06 2220

Site:

420 2LS. B

Lab #:

Dilution Water: {MP 2.6 ~0 1 2.

S

Template #:

cerio 0o {20

T

permittee: C o lotoyd

100

IWC %:

%0 o

{ 200

Test Start: O(o/(, A

ioLs

Age & Source:

Test Conditions:
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DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2
SeaCrest Group

Ceriodaphnia Chronic Benchsheet

Form #: 101a

Lquisville, cO Effective: January 2009
0 1 2 3 7 5 5 7 8 | Total |
(4) 0 0 0 o - [ 5 3
0 0 0 . O I——— o |P
“(O [ 0 0 0§ o |D
5 0 0 0 ) |—— o |D
0 0 0 O | o |Db
0 0 0 ¢ o 3 9] F
0 0 0 o DI : ———F—1 o |p
0 0 0 0 O D = —] o b
0 0 0 ) (Ol ()
0 0 0 (o] o | o |
DO |70 |b b b x|l G 770 bl 2] b 518 ot 1%L |G | E
Temp [35.4 [25505 -01Q5.) 124 -§P5 110y HI5 0154050 § 24 (|78 | i L.
pH [F 2 [g 127X FA P Ay HE IR gn §.( (50 !
Cond [Hi7¢] Atjjol D270 2540l 3e{d o 2150
B) 0 0 pf—o— B — — Pﬁ
0 0 0 Pl @ |
1001 © 0 0 1 o D —— T olp
' 0 0 0 D = ] 0 |
0 0 DIF—b—- —| o b
0 0 0 0D —— & |0
0 0 0 © o 1 k- c |D
0 0 0 o 0 0 0 o~ f———7T1— [ 5]
0] 0 0 DI : ; a 1D
D0 | 2o L. 668515023 68 bi > 1w 6.8 | !
Temp 45 . [23-5125.0]25. )24 ¥|95. U HAS.01925. 4250 129./[53 | ' 6.0
pH [ [FVig2 Y IS 32T X (33 18° B | : :
Cond [%52-0 LE§70 %sz;; Z, ol 2110 ] Y610 :
Algae 3} 3] ) S Fai kPl AP :
YCT |Hoeod| 00 3] Qoo™ DdooD d ob 3 007 :
Ho 1] ] XL . 2, 3 = |
nitials | & Eé y 5‘@ | |
Eff #1 EM Recg #1 ecqg ecq Recon #1 | Recon vg | econ
Hardness| §4-2 T &7 Y
Alkalinity | 450 590 l{5% ]
Chlorine | &.0] £0.-0) 0. 0| £pi0)
Ammonial A./Y G. (] 0. %6 £p.03
1. Exposure Chamber
Total Capacity: 30 ml Test Solution Volume: 15 ml
Test Solution Surface Area: cm? Water Depth (constant): cm
(cyclic): to cm
2. Feeding Schedule
Not fed: Fed Daily: X
Fed Irregularly: Food Used: YCT, algae
3. Aeration
#1 None: Before Use: ( minutes @ ~100 bubbles/min)
#2 None: Before Use: ( minutes @ ~100 bubbles/min)
#3 None: Before Use: ( minutes @ ~100 bubbles/min)
4. Screened Animal Enclosers
Not Used: X Used: cm diameter

5. Condition/appearance of surviving organisms at end of test (i.e., alive but immobile; loss of orientation; erratic movement; etc,):

A

& rwh

o

6. Comments:

x:y:z = board #:row:column

8

D

AG

A7

59

Cl

C7




DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2

CETIS Analytical Report Report Date: 22 Jun-20 13:41 (p 1 of 1)
Test Code/ID: 420265cd / 05-8855-3832

Ceriodaphnia 7-d Survival and Reproduction Test SeaCrest Group

Analysis ID: 05-9913-8829 Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.6

Analyzed: 22 Jun-20 13:41 Analysis: STP 2xK Contingency Tables Status Level: 1

Batch ID: 09-8312-9039 Test Type: Reproduction-Survival (7d) Analyst: Lab Tech

Start Date: 16 Jun-20 Protocol: EPA/821/R-02-013 (2002) Diluent: Reconstituted Water

Ending Date: 22 Jun-20 Species:  Ceriodaphnia dubia Brine: Not Applicable

Test Length: 6d Oh Taxon: Branchiopoda Source: In-House Culture Age:

Sample ID: 06-7801-5273 Code: 420265.B Project: WET Quarterly Compliance Test (2Q)

Sample Date: 16 Jun-20 Material: POTW Effluent Source: NPDES Permit # (XX99999999)

Receipt Date: 22 Jun-20 CAS (PC): Station: 010A

Sample Age: n/a Client: Colowyo

Data Transform Alt Hyp NOEL LOEL TOEL TU

Untransformed C>T 40 60 48.99 25

Fisher Exact/Bonferroni-Holm Test

Control vs Group Test Stat P-Type P-Value Decision(a:5%)
Dilution Water 20 1.0000 Exact 1.0000 Non-Significant Effect
40 1.0000 Exact 1.0000 Non-Significant Effect
60* 0.0163 Exact 0.0488 Significant Effect
80* 0.0015 Exact 0.0062 Significant Effect
100* 0.0000 Exact 2.7E-05  Significant Effect

Data Summary

Conc-% Code NR R NR +R Prop NR PropR %Effect
0 D 10 0 10 1 0 0.0%
20 10 0 10 1 0 0.0%
40 10 0 10 1 0 0.0%
60 5 5 10 0.5 0.5 50.0%
80 3 7 10 0.3 07 70.0%
100 0 10 10 0 1 100.0%

,]b,/ QA: SA

008-738-126-9 CETIS™ v1.9.6.14 Analyst:




DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2

CETIS Analytical Report

Report Date:
Test Code/ID:

22 Jun-20 13:41 (p 1 of 2)
420265c¢cd / 05-8855-3832

Ceriodaphnia 7-d Survival and Reproduction Test

SeaCrest Group

Analysis ID: 02-1548-0731 Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.6

Analyzed: 22 Jun-20 13:41 Analysis: Linear Interpolation (ICPIN) Status Level: 1

Batch ID: 09-8312-9039 Test Type: Reproduction-Survival (7d) Analyst: Lab Tech

Start Date: 16 Jun-20 Protocol: EPA/821/R-02-013 (2002) Diluent: Reconstituted Water

Ending Date: 22 Jun-20 Species: Ceriodaphnia dubia Brine: Not Applicable

Test Length: 6d Oh Taxon: Branchiopoda Source: In-House Culture Age:
Sample ID: 06-7801-5273 Code: 420265.B Project: WET Quarterly Compliance Test (2Q)
Sample Date: 16 Jun-20 Material: POTW Effluent Source: NPDES Permit # (XX99999999)
Receipt Date: 22 Jun-20 CAS (PC): Station: 010A

Sample Age: Client: Colowyo

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL Method

Linear Linear 1958276 1000 Yes Two-Point Interpolation

Point Estimates

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL

LC5 42 41.25 45 2.381 2222 2.424

LC10 44 42.5 50 2.273 2 2.353

LC15 46 43.75 55 2.174 1.818 2.286

LC20 48 45 60 2.083 1.667 2.222

LC25 50 46.25 63.33 2 1.579 2.162

LC40 56 50 73.33 1.786 1.364 2

LC50 60 52.5 81.82 1.667 1.222 1.905

7d Survival Rate Summary Calculated Variate(A/B) Isotonic Variate

Conc-% Code Count Mean Min Max Std Dev  CV% %Effect A/B Mean %Effect

0 D 10 1.0000 1.0000 1.0000 0.0000 0.00% 0.0% 10/10 1 0.0%

20 10 1.0000 1.0000 1.0000 0.0000 0.00% 0.0% 10110 1 0.0%

40 10 1.0000 1.0000 1.0000 0.0000 0.00% 0.0% 10710 1 0.0%

60 10 0.5000 0.0000 1.0000 0.5270 105.40% 50.0% 5/10 05 50.0%

80 10 0.3000 0.0000 1.0000 0.4830 161.00% 70.0% 3110 0.3 70.0%

100 10 0.0000 0.0000 0.0000 0.0000 100.0% 0/10 0 100.0%
008-738-126-9 CETIS™ v1.9.6.14 Analyst: W QA: SH




DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2

CETIS Analytical Report Report Date: 22 Jun-20 13:41 (p 1 of 1)
Test Code/ID: 420265cd / 05-8855-3832

Ceriodaphnia 7-d Survival and Reproduction Test SeaCrest Group

Analysis ID: 14-7465-5841 Endpoint: Reproduction CETIS Version: CETISv1.9.6

Analyzed: 22 Jun-20 13:41 Analysis: Nonparametric-Control vs Treatments Status Level: 1

Batch ID: 09-8312-9039 Test Type: Reproduction-Survival (7d) Analyst:  Lab Tech

Start Date: 16 Jun-20 Protocol: EPA/821/R-02-013 (2002) Diluent: Reconstituted Water

Ending Date: 22 Jun-20 Species: Ceriodaphnia dubia Brine: Not Applicable

Test Length: 6d Oh Taxon: Branchiopoda Source: In-House Culture Age:

Sample ID: 06-7801-5273 Code: 420265.8 Project: WET Quarterly Compliance Test (2Q)

Sample Date: 16 Jun-20 Material: POTW Effluent Source: NPDES Permit # (XX99999999)

Receipt Date: 22 Jun-20 CAS (PC): Station: 010A

Sample Age: n/a Client: Colowyo

Data Transform Alt Hyp NOEL LOEL TOEL TU PMSD

Untransformed C>T 40 60 48.99 2.5 39.75%

Steel Many-One Rank Sum Test

Control vs Conc-% Test Stat Critical Ties DF P-Type P-Value Decision{a:5%)
Dilution Water 20 96.5 76 1 18 CDF 0.5362 Non-Significant Effect
40 925 76 3 18 CDF 0.3976 Non-Significant Effect
60* 58.5 76 2 18 CDF 8.5E-04  Significant Effect
80* 55 76 0 18 CDF 3.1E-04 Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 2626.08 656.52 4 10.91 2.9E-06  Significant Effect
Error 2708.4 60.1867 45
Total 5334 .48 49

ANOVA Assumptions Tests

Attribute Test Test Stat Critical P-Value Decision(a:1%)

Variance Bartlett Equality of Variance Test 23.65 13.28 9.4E-05 Unequal Variances

Distribution Shapiro-Wilk W Normality Test 0.933 0.9367 0.0072 Non-Normal Distribution

Reproduction Summary

Conc-% Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 D 10 19.4 11.91 26.89 18 8 38 3.311 53.96% 0.00%
20 10 171 9.935 24.27 14 6 34 3.167 58.57% 11.86%
40 10 15.3 9.155 21.44 13 7 33 2.716 56.14% 21.13%
60 10 4.7 2221 7.179 5.5 0 9 1.096 73.74% 75.77%
80 10 11 -0.533 2.733 0 0 7 0.7219 207.53% 94.33%
100 10 0 0 0 0 0 0 0 100.00%

008-738-126-9 CETIS™ v1.9.6.14 Analyst: ﬂ'p QA: SP‘




DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2

CETIS Ana|ytjca| Report Report Date: 22 Jun-20 13:41 (p 2 of 2)
Test Code/ID: 420265cd / 05-8855-3832
Ceriodaphnia 7-d Survival and Reproduction Test SeaCrest Group

Analysis ID: 06-0427-8596 Endpoint: Reproduction CETIS Version: CETISv1.9.6

Analyzed: 22 Jun-20 13:41 Analysis: Linear Interpolation (ICPIN) Status Level: 1

Batch ID: 09-8312-9039 Test Type: Reproduction-Survival (7d) Analyst:  Lab Tech

Start Date: 16 Jun-20 Protocol: EPA/821/R-02-013 (2002) Diluent: Reconstituted Water

Ending Date: 22 Jun-20 Species: Ceriodaphnia dubia Brine: Not Applicable

Test Length: 6d Oh Taxon: Branchiopoda Source: In-House Culture Age:
Sample ID:  06-7801-5273 Code: 420265.B Project: WET Quarterly Compliance Test (2Q)
Sample Date: 16 Jun-20 Material: POTW Effluent Source: NPDES Permit # (XX99999999)
Receipt Date: 22 Jun-20 CAS (PC): Station: 010A

Sample Age: n/a Client: Colowyo

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL  Method

Linear Linear 399088 1000 Yes Two-Point Interpolation

Point Estimates
Level % 95% LCL 95% UCL TU 95% LCL 95% UCL

IC5 8.435 2422 41.48 11.86 2.411 41.29
IC10 16.87 4.844 42.95 5.928 2.328 20.64

IC15 26.78 7.266 44.43 3.734 2.251 13.76
IC20 37.56 9.688 45.91 2.663 2178 10.32
IC25 41.42 12.11 47.4 2.415 2.1 8.257

IC40 46.91 19.38 52.07 2.132 1.921 5.161
IC50 50.57 39.21 55.39 1.978 1.805 2.55

Reproduction Summary Calculated Variate Isotonic Variate
Conc-% Code Count Mean Min Max Std Dev CV% %Effect Mean %Effect
0 D 10 19.4 8 38 10.47 53.96% 0.0% 194 0.0%

20 10 171 6 34 10.02 58.57% 11.86% 17.1 11.86%
40 10 15.3 7 33 8.59 56.14% 21.13% 15.3 21.13%
60 10 4.7 0 9 3.466 73.74% 75.77% 4.7 75.77%
80 10 1.1 0 7 2.283 207.50% 94.33% 1.1 94.33%
100 10 0 0 0 0 100.0% 0 100.0%

008-738-126-9 CETIS™ v1.9.6.14

Analyst: W QA: YP\'




DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2

Client: Colowyo CO-0045161 SCG Project No.: 420265.B
Site: 010A

Appendix 3 — Data Sheets for Fathead Minnow Test

SeaCrest Group 25



DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2

Client: Colowyo CO-0045161 SCG Project No.: 420265.B
Site: 010A

WET TEST REPORT FORM — CHRONIC

Permittee:  Colowyo Coal Company Outfall: 010A
Permit No.: CO-0045161

Test Type: Routine [{]  Accelerated [] Screen []

Test Species: Fathead minnow IWC: 100%
Test Start Test End
Time Test Start Date Time Test End Date
1225 06-16-2020 1240 06-23-2020
Test Results Lethality/TCP6C Growth/TKP6C
S code: NOEL 60% 100%
FAIL PASS
P code: LCas/1Cas 77.5% >100%
FAIL PASS
T code: 77.5% >100%
Dilution(s) - % Effluent
Control
Measurements (0%) 20% 40% 60% 80% 100%
% Survival for day 1 100 100 100 100 100 100
% Survival for day 2 93 100 100 100 100 85
% Survival for day 3 95 100 100 100 93 75
% Survival for day 4 95 98 100 98 85 73
% Survival for day 5 95 95 98 98 80 73
% Survival for day 6 95 95 98 98 73 73
% Survival for day 7 95 95 98 98 68 70
Mean Dry Wt. (mg) 0.325 0.378 0.469 0.437 0.394 0.349
Hardness (mg/L) — Receiving Water: N/A Effluent: 802/786/872 Recon Water: 88
Alkalinity (mg/L) — Receiving Water: N/A Effluent: 950/890/1155  Recon Water: 57

Chlorine (mg/L) — Effluent: <0.01 pH (initial/final) — Control: 8.3/7.9  100%: 8.1/8.1
Total Ammonia as NHj (mg/L) - Effluent: 0.14/0.11/.30

Were all Test Conditions in Conformance with Division Guidelines? YES [_] NO [X]
If NO, list deviations from test specifications: DO fell below 4.0 mg/L in overnight test chambers.

Laboratory: SeaCrest Group
Comments:
Analyst’s Name: Sean Rainey, Sarah Adler, and Daniel Hillenburg

Signature ﬁéﬁ; Date g‘j JUV‘{J 9/020

[4
SeaCrest Group 26



DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2
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DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2

CETIS Ana|ytica| Report Report Date: 24 Jun-20 13:41 (p 1 of 3)
Test Code/ID: 420265.FHM / 20-5826-8350

Fathead Minnow 7-d Larval Survival and Growth Test SeaCrest Group

Analysis ID: 20-4896-5747 Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.6

Analyzed: 24 Jun-20 13:40 Analysis: Parametric-Control vs Treatments Status Level: 1

Batch ID: 08-7881-6458 Test Type: Growth-Survival (7d) Analyst:

Start Date: 16 Jun-20 Protocol: EPA/821/R-02-013 (2002) Diluent: Reconstituted \Water

Ending Date: 23 Jun-20 Species: Pimephales promelas Brine: Not Applicable

Test Length: 7d Oh Taxon: Actinopterygii Source: In-House Culture Age:

Sample ID:  11-4028-7000 Code: 420265.B Project: WET Quarterly Compliance Test (2Q)

Sample Date: 15 Jun-20 Material: POTW Effluent Source: NPDES Permit # (XX99999999)

Receipt Date: 15 Jun-20 CAS (PC): Station: 010A

Sample Age: 24h Client: Colowyo

Data Transform Alt Hyp NOEL LOEL TOEL TU PMSD

Angular (Corrected) C>T 60 80 69.28 1.667 17.67%

Dunnett Multiple Comparison Test

Control Vs Conc-% Test Stat Critical MSD DF P-Type P-Value Decision(a:5%)

Dilution Water 20 0 2.407 0.245 6 CDF 0.8333 Non-Significant Effect
40 -0.3996 2.407 0.245 6 CDF 0.9244 Non-Significant Effect
60 -0.3996  2.407 0245 6 CDF 0.9244 Non-Significant Effect
80* 3.549 2.407 0.245 6 CDF 0.0048 Significant Effect
100* 3.059 2.407 0.245 6 CDF 0.0136 Significant Effect

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)

Between 0.692171 0.138434 5 6.659 0.0011 Significant Effect

Error 0.374209 0.0207894 18

Total 1.06638 23

ANOVA Assumptions Tests

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

Variance Bartlett Equality of Variance Test 7.554 15.09 0.1826 Equal Variances

Distribution Shapiro-Wilk W Normality Test 0.9052 0.884 0.0278 Normal Distribution

7d Survival Rate Summary
Conc-% Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect

0 D 4 0.9500 0.8581 1.0000 0.9500 0.9000 1.0000 0.0289 6.08% 0.00%
20 4 0.9500 0.8581 1.0000 0.9500 0.9000 1.0000 0.0289 6.08% 0.00%
40 4 0.9750 0.8954 1.0000 1.0000 0.9000 1.0000 0.0250 5.13% -2.63%
60 4 0.9750 0.8954 1.0000 1.0000 0.9000 1.0000 0.0250 5.13% -2.63%
80 4 0.6750 0.4748 0.8752 0.7000 0.5000 0.8000 0.0629 18.64% 28.95%
100 4 0.7000 0.3563 1.0000 0.6500 0.5000 1.0000 0.1080 30.86% 26.32%
Angular (Corrected) Transformed Summary

Conc-% Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 D 4 1.331 1.181 1.48 1.331 1.249 1.412 0.04705 7.07% 0.00%
20 4 1.331 1.181 1.48 1.331 1.249 1.412 0.04705 7.07% 0.00%
40 4 1.371 1.242 1.501 1.412 1.249 1.412 0.04074 5.94% -3.06%
60 4 1.371 1.242 1.501 1.412 1.249 1.412 0.04074 594% -3.06%
80 4 0.9687 0.7557 1.182 0.9912 0.7854 1.107 0.06694 13.82% 27.19%
100 4 1.019 0.5805 1.457 0.9386 0.7854 1.412 0.1377 27.03% 23.44%

e

003-715-114-2 CETIS™ v1.9.6.14 Analyst: QA: S“




DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2

CETIS Analytical Report

Report Date: 24 Jun-20 13:41 (p 1 of 2)
Test Code/ID: 420265.FHM / 20-5826-8350

Fathead Minnow 7-d Larval Survival and Growth Test

SeaCrest Group

Analysis ID: 00-4930-3878 Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.6

Analyzed: 24 Jun-20 13:41 Analysis: Linear Interpolation (ICPIN) Status Level: 1

Batch ID: 08-7881-6458 Test Type: Growth-Survival (7d) Analyst:

Start Date: 16 Jun-20 Protocol: EPA/821/R-02-013 (2002) Diluent; Reconstituted Water

Ending Date: 23 Jun-20 Species: Pimephales promelas Brine: Not Applicable

Test Length: 7d Oh Taxon: Actinopterygii Source: In-House Culture Age:
Sample ID:  11-4028-7000 Code: 420265.B Project: WET Quarterly Compliance Test (2Q)
Sample Date: 15 Jun-20 Material: POTW Effluent Source: NPDES Permit # (XX99999999)
Receipt Date: 15 Jun-20 CAS (PC): Station: 010A

Sample Age: 24h Client: Colowyo

Linear Interpolation Options

X Transform Y Transform Seed

Resamples Exp 95% CL  Method

Linear Linear 2017168

1000 Yes

Two-Point Interpolation

Point Estimates

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL

LC5 63.5 57.9 66.7 1.575 1.499 1.727

LC10 67 62.2 73.93 1.493 1.353 1.608

LC15 705 65.15 80.9 1.418 1.236 1.535

LC20 74 67.72 n/a 1.351 n/a 1.477

LC25 7[5 70.03 n/a 1.29 n/a 1.428

LC40 >100 n/a nfa <1 n/a n/a

LC50 >100 n/a nfa <1 nfa nfa

7d Survival Rate Summary Calculated Variate(A/B) Isotonic Variate
Conc-% Code Count Mean Min Max Std Dev CV% %Effect A/B Mean %Effect
0 D 4 0.9500 0.9000 1.0000 0.0577 6.08% 0.0% 38/40 0.9625 0.0%

20 4 0.9500 0.9000 1.0000 0.0577 6.08% 0.0% 38/40 0.9625 0.0%

40 4 0.9750 0.9000 1.0000 0.0500 5.13% -2.63% 39/40 0.9625 0.0%

60 4 0.9750 0.9000 1.0000 0.0500 513% -2.63% 39/40 0.9625 0.0%

80 4 0.6750 0.5000 0.8000 0.1258 18.64% 28.95% 27140 0.6875 28.57%
100 4 0.7000 0.5000 1.0000 0.2160 30.86%  26.32%  28/40 0.6875 28.57%

7d Survival Rate Detail

Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4

0 D 1.0000 0.9000 1.0000 0.9000
20 1.0000 1.0000 0.9000 0.9000
40 1.0000 1.0000 1.0000 0.9000
60 1.0000 0.9000 1.0000 1.0000
80 0.7000 0.7000 0.5000 0.8000
100 0.6000 0.5000 1.0000 0.7000

003-715-114-2

CETIS™ v1.9.6.14

Analyst: W QA: SPT




DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2

CETIS Analytical Report Report Date: 24 Jun-20 13:55 (p 1 of 1)
Test Code/ID: 420265.FHM / 20-5826-8350

Fathead Minnow 7-d Larval Survival and Growth Test SeaCrest Group

Analysis ID: 11-6444-1511 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.9.6

Analyzed: 24 Jun-20 13:54 Analysis: Parametric-Control vs Treatments Status Level: 1

Batch ID: 08-7881-6458 Test Type: Growth-Survival (7d) Analyst:

Start Date: 16 Jun-20 Protocol: EPA/821/R-02-013 (2002) Diluent: Reconstituted Water

Ending Date: 23 Jun-20 Species: Pimephales promelas Brine: Not Applicable

Test Length: 7d Oh Taxon: Actinopterygii Source: In-House Culture Age:

Sample ID:  11-4028-7000 Code: 420265.B Project:  WET Quarterly Compliance Test (2Q)

Sample Date: 15 Jun-20 Material: POTW Effluent Source: NPDES Permit # (XX99999999)

Receipt Date: 15 Jun-20 CAS (PC): Station: 010A

Sample Age: 24h Client: Colowyo

Data Transform Alt Hyp NOEL LOEL TOEL TU PMSD

Untransformed C>T 100 >100 n/a 1 29.35%

Dunnett Multiple Comparison Test

Control vs Conc-% Test Stat Critical MSD DF P-Type P-Value Decision(a:5%)

Dilution Water 20 -1.359 2.407 0.095 6 CDF 0.9937 Non-Significant Effect
40 -3.658 2.407 0.085 6 CDF 1.0000 Non-Significant Effect
60 -2.831 2.407 0.095 6 CDF 0.9999 Non-Significant Effect
80 -1.75 2.407 0.095 6 CDF 0.9981 Non-Significant Effect
100 -0.6067  2.407 0.095 6 CDF 0.9529 Non-Significant Effect

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)

Between 0.0583564 0.0116713 5 3.727 0.0172 Significant Effect

Error 0.0563657 0.0031314 18

Total 0.114722 23

ANOVA Assumptions Tests

Attribute Test Test Stat Critical P-Value Decision(a:1%)

Variance Bartlett Equality of Variance Test 11.83 15.09 0.0372 Equal Variances

Distribution Shapiro-Wilk W Normality Test 0.966 0.884 0.5708 Normal Distribution

Mean Dry Biomass-mg Summary

Conc-% Code Count Mean 95% LCL 95% UCL Median Min Max StdErr  CV% %Effect
0 D 4 0.3245 0.2871 0.3619 0.3275 0.295 0.348 0.01177  7.25% 0.00%
20 4 0.3783 0.3541 0.4024 0.3835 0.356 0.39 0.007597 4.02% -16.57%
40 4 0.4693 0.4257 0.5128 0.4705 0.435 0.501 0.01368 5.83% -44 61%
60 4 0.4365 0.2774 0.5956 043 0.333 0.553 0.04999 22.90% -34.52%
80 4 0.3938 0.2819 0.5056 0.4005 0.302 0.472 0.03514 17.85% -21.34%
100 4 0.3485 0.2718 0.4252 0.356 0.284 0.398 0.02409 13.83% -7.40%

Mean Dry Biomass-mg Detail

Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4
0 D 0.295 0.317 0.348 0.338
20 0.385 0.382 0.39 0.356
40 0.476 0.501 0.435 0.465
60 0.483 0.377 0.333 0.553
80 0.391 0.41 0.302 0.472
100 0.284 0.345 0.398 0.367

003-715-114-2 CETIS™ v1.9.6.14 Analyst: W QA: SQ’




DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2

CETIS Analytical Report

Report Date:
Test Code/ID:

24 Jun-20 13:55 (p 1 of 1)
420265.FHM / 20-5826-8350

Fathead Minnow 7-d Larval Survival and Growth Test

SeaCrest Group

Analysis ID: 07-9894-3642 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.9.6

Analyzed: 24 Jun-20 13:54 Analysis: Linear Interpolation (ICPIN) Status Level: 1

Batch ID: 08-7881-6458 Test Type: Growth-Survival (7d) Analyst:

Start Date: 16 Jun-20 Protocol: EPA/821/R-02-013 (2002) Diluent: Reconstituted Water

Ending Date: 23 Jun-20 Species: Pimephales promelas Brine: Not Applicable

Test Length: 7d Oh Taxon: Actinopterygii Source: In-House Culture Age:
Sample ID:  11-4028-7000 Code: 420265.B Project: ~ WET Quarterly Compliance Test (2Q)
Sample Date: 15 Jun-20 Material: POTW Effluent Source: NPDES Permit # (XX99999999)
Receipt Date: 15 Jun-20 CAS (PC): Station: 010A

Sample Age: Client: Colowyo

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL  Method

Linear Linear 418389 1000 Yes Two-Point Interpolation

Point Estimates

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL

IC5 85.19 48.17 n/a 1.174 n/a 2.076

IC10 94.07 57.83 n/a 1.063 n/a 1.729

IC15 >100 nia n/a <1 n/a n/a

IC20 >100 n/a n/a <1 n/a n/a

IC25 >100 n/a n/a <1 n/a n/a

IC40 >100 n/a nfa <1 n/a n/a

IC50 >100 n/a nfa <1 n/a n/a

Mean Dry Biomass-mg Summary Calculated Variate - Isotonic yaria_tg B
Conc-% Code Count Mean Min Max Std Dev CV% %Effect Mean %Effect
0 D 4 0.3245 0.295 0.348 0.02353 7.25% 0.0% 0.4021 0.0%
20 4 0.3783 0.356 0.39 0.01519 4.02% -16.57% 0.4021 0.0%
40 4 0.4693 0.435 0.501 0.02736 5.83% -44.61% 0.4021 0.0%
60 4 0.4365 0.333 0.553 0.09998 22.90%  -34.52% 0.4021 0.0%
80 4 0.3938 0.302 0.472 0.07027 17.85%  -21.34% 0.3938 2.08%
100 4 0.3485 0.284 0.398 0.04819 13.83% -7.4% 0.3485 13.34%
Mean Dry Biomass-mg Detail

Conc-% Code Rep 1 Rep 2 Rep 3 Rep 4

0 D 0.295 0.317 0.348 0.338

20 0.385 0.382 0.39 0.356

40 0.476 0.501 0.435 0.465

60 0.483 0.377 0.333 0.553

80 0.391 0.41 0.302 0.472

100 0.284 0.345 0.398 0.367

003-715-114-2

CETIS™ v1.9.6.14

Analyst: /ﬂﬂ/ QA: 50‘



DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2

Client: Colowyo CO-0045161 SCG Project No.: 420265.B
Site: 010A

Appendix 4 — QA/QC and Reference Toxicant Test Charts

SeaCrest Group 32



DocuSign Envelope ID: 69E218CE-5D2C-4590-95F6-C5D990147BA2

Client: Colowyo CO-0045161 SCG Project No.: 420265.B
Site: 010A

SeaCrest Group

Quality Assurance Check List — Chronic Whole Effluent Toxicity Test

Client: Colowyo Coal Company SeaCrest Sample No.: 420265.B

Species Tested: Ceriodaphnia dubia and fathead minnow

Start Date of Test Start Date of Test
(Ceriodaphnia dubia) (Fathead minnow)
06-16-2020 06-16-2020

%*

Z

Sample received in lab properly preserved (0-6°C)?

Sample received at laboratory within 36 hours of collection?

Sample delivered on ice or equivalent?

Test initiated within 36-hours of collection?

Test protocol conforms to CDPHE guidelines (Ceriodaphnia dubia)?
Test protocol conforms to CDPHE guidelines (fathead minnow)?
Average test temp. +1°C (Ceriodaphnia dubia)?

Average test temp. +1°C (fathead minnow)?

< € < € € € g

DO level 24.0mg/L; no super-saturation (Ceriodaphnia dubia)?

xx

Z

DO level >4.0mg/L; no super-saturation (fathead minnow)?
Survival in control 290%, >80% for chronic (Ceriodaphnia dubia)?
Survival in control >90%, >80% for chronic (fathead minnow)?
Ceriodaphnia dubia neonates <24-hours old?

Fathead minnow larvae <24-hours old?

Appropriate reference toxicity test conducted?

Lab. Ref. Tox. test results within the confidence limits for the lab?

o

* Sample #1 was received at 20.3°C on the same day as sampling.

** DO fell below 4.0 mg/L in overnight test chambers.

/.

\_/) |
Signature / /7/ Date &? ? (}UVIL, VZ)%U

Position: WET Lagoratory Manager

SeaCrest Group 33
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DocuSign Envelope ID: 421506C5-0B09-4DDB-BB69-ADE0006FD4F0

TRI-STATE GENERATION AND TRANSMISSION ASSOCIATION, INC.
HEADQUARTERS: P.O.BOX 33695  DENVER, COLORADO 80233-0695  303-452-6111

July 30, 2020

Submitted via email (andrea.stucky@state.co.us) only, due to COVID-19

Ms. Andrea Stucky

Water Quality Control Division

Colorado Department of Public Health & Environment
4300 Cherry Creek Drive South

Denver, CO 80246-1530

RE: Compliance Schedule CS010 Status/Progress Report
CDPS Permit No. CO-0045161
Colowyo Coal Company, L.P. — Colowyo Coal Mine

Dear Ms. Stucky:

In accordance with Part I.E.1. of the Colowyo Coal Company, L.P. — Colowyo Coal Mine
Colorado Discharge Permit System (CDPS) Permit No. CO-0045161, we are submitting the
enclosed Narrative Conditions Form to address the compliance schedule progress report (CS010)
on meeting the total recoverable iron limits by August 1, 2022 at Outfalls 006 (AEL only), 010
(AEL only), 021, 022, 023, 024, and 025. Tri-State Generation and Transmission Association,
Inc. (Tri-State) is the facility’s parent company.

If you have any questions on the progress report, please contact Chantell Johnson (303-
254-3185 office, 303-482-6219 mobile, or cjohnson@tristategt.org) or Chris Gilbreath (303-254-
3291 or cqgilbreath@tristategt.org).

Sincerely,

DocuSigned by:
@Wmm (Nals,
A5D5C24494CD4AT ...
Barbara A. Walz
Senior Vice President
Policy & Compliance

Chief Compliance Officer
BAW:CJ
Enclosure
cc: WQCD Records Center (via email — cdphe.wqrecordscenter@state.co.us)
Chris Gilbreath (via email)

Chantell Johnson (via email)
File G471-11.3(10)a-1

AN EQUAL OPPORTUNITY / AFFIRMATIVE ACTION EMPLOYER CRAIG STATION ESCALANTE STATION NUCLA STATION
P.O. BOX 1307 P.O. BOX 577 P.O. BOX 698

A Touchstone Energy’ Cooperative K“ CRAIG, CO 81626-1307 PREWITT, NM 87045 NUCLA, CO 81424-0698
N 970-824-4411 505-876-2271 970-864-7316
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DocuSign Envelope ID: 421506C5-0B09-4DDB-BB69-ADE0006FD4F0 - - .
Permit Narrative Conditions

Division Routing

@ COLORADO
' w Water Quality Control Division Date received

Department of Public Health & Environment
Data entered

PERMIT NARRATIVE CONDITIONS REPORT FORM Permits Reviewed
Enforcement Reviewed

Engineering Reviewed

Please print or type all information.

You must use this form whenever you are submitting any documents to the Water Quality Control Division
(besides permit modification applications and annual reports) that are required by your permit, including
documents you are submitting to comply with items listed in your permit’s compliance schedules or any other
reports or Special Studies required by your permit.

All items must be filled out completely and correctly.

Colorado Dept of Public Health and Environment
Water Quality Control Division - Records
4300 Cherry Creek Dr South WQCD-P-B2
Denver, CO 80246-1530
MAIL ORIGINAL FORM WITH INK SIGNATURES TO THE FOLLOWING ADDRESS:
FAXED or EMAILED FORMS WILL NOT BE ACCEPTED.

PART A. IDENTIFICATION OF PERMIT Please write the permit number
PERMIT NUMBER C0O-0045161

TYPE OF PERMIT (Check as many as apply):

Individual PermitX

Domestic Wastewater Treatment Facility Discharging to Groundwater
Domestic Wastewater Treatment Facility Discharging to Surface Water
Industrial/Mining X

Dewatering

Other (Please describe)

PART B. PERMITTEE INFORMATION (form should be signed by the legal contact listed here)
company Name COlOWYO Coal Company L.P.

Mailing Address PO BOX 33695

ay Denver stare CO Zipcode 80233-0695
Phone
Legal Contact Name Barbara A. Walz Number 303.452.6111

Title Senior Vice President, Policy & Compliance, Chief Compliance Officer Email bwalz @trlsta‘tegt Org

Page 1 0of 3 June 2019



DocuSign Envelope ID: 421506C5-0B09-4DDB-BB69-ADE0006FD4F0

PERMIT NARRATIVE CONDITIONS REPORT FORM (continued)

PART C. FACILITY/PROJECT INFORMATION
Facility/Project Name C0|0Wy0 Coal Mine

Location (address) 5731 State nghway 13

ary Meeker county Moffat & Rio Blanco
Local Contact Name Chante” ‘JOhnson NPuhncw)EZr 303.254.3185

ne Senior Environmental Planner ., cjohnson@ftristategt.org

PART D. CONTENTS AND PURPOSE OF SUBMISSION

1. What is the nature of the attached document?

Status Report []
Mixing Zone Study

Tracer Study,
Sediment Control Plan
Documentati f Installation of Temperature Monitoring Equipment

Salinity Study
Inflow/Infiltration Study
85 Percent Removal \aiver Repor
Groundwater Study
Seepage Rate Study,
Other (please describe)

2. Is this document submitted to comply with a compliance schedule in your permit? YES O] no

3. If this is a compliance schedule document, please answer the following:
a. What is the name or description of the compliance schedule? (For example, Activities to Meet
Total Ammonia Final Limits)
Activities to Meet Final Limits (outfalls 006 (AEL only), 010 (AEL only), 021, 022, 023, 02.

. . . . . CS010
b. What is the “code” in the compliance schedule chart for this item

Page 2 of 3 June 2019



DocuSign Envelope ID: 421506C5-0B09-4DDB-BB69-ADE0006FD4F0

PERMIT NARRATIVE CONDITIONS REPORT FORM (continued)
PART E. ADDITIONAL DESCRIPTION INFORMATION INCLUDED (a summary of information attached)

Since the permit was effective on October 1, 2018, the only applicable outfall that has discharged
is Outfall 010. Therefore, the water quality (specifically total recoverable iron condition) of Outfalls
006, 021, 022, 023, 024, and 025 will be evaluated after discharges commence.

Sampling at Outfall 010 has been completed on the 2x/month frequency for total recoverable iron.
The sampling data from July 2019 through June 2020 is provided in two attached time-series
graphs (Graph 1 - all data, and Graph 2 - monthly averages). During this period, all discharges
were lower than the 2022 Alternate Effluent Limitation (AEL) for precipitation-related discharges
from this outfall (1.0 mg/L or 1,000 ug/L). However, as noted in the 2019 compliance schedule
report, one 2019 sample during spring runoff contained iron concentrations higher than the 2022
AEL. Therefore, the source of iron appears to be from sediment runoff during more significant
precipitation events (snow melt and/or high intensity rain). We are continuing to reclaim the areas
that will eventually drain to the East Taylor Pond and ultimately to Outfall 010. Revegetation is
intended to control sediment, which ultimately will address any presence of iron in soils. Monitoring
will continue under this permit, and depending on the results, source control options will be
considered.

A drainage study is also planned to evaluate the impact of any discharge from this outfall and other
outfalls on downstream segments. The results from these studies will be reported to the Division in
accordance with the permit compliance schedule, and any related permit modifications will be
requested when sufficient information is available.

e PART E. CERTIFICATION Required Signatures
“I certify under penalty of law that | have personally examined and am familiar with the information submitted in this
application and all attachments and that, based on my inquiry of those individuals immediately responsible for obtaining
the information, | believe that the information is true, accurate and complete. | am aware that there are significant
penalties for submitting false information, including the possibility of fine or imprisonment.
“l understand that submittal of this application is for coverage under the State of Colorado Discharge Permit System until
such time as the application is amended or the certification is transferred, inactivated, or expired.”

DocuSigned by:

Barbara Nalr
A5D5C24494CD4AT . 7/30/2020
Signature of Legally Responsible Party Date Signed
Barbara A. Walz Senior Vice President, Policy & Compliance, Chief Compliance Officer
Name (printed) Title
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DocuSign Envelope ID: 421506C5-0B09-4DDB-BB69-ADE0006FD4F0

PERMIT NARRATIVE CONDITIONS REPORT FORM
CDPS PERMIT #C0O-0045161

Graph 1. Time-Series Graph of Total Recoverable Iron at Outfall 010 (July 2019 - June 2020), all
individual readings
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Graph 2. Time-Series Graph of Monthly Average Total Recoverable Iron at Outfall 010 (July 2019 -
June 2020)
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