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EXECUTIVE SUMMARY AND CONCLUSIONS

ES.1 Summary

The City of Harrison, Arkansas, discharges treated wastewater to Crooked Creek under
authority of its National Pollutant Discharge Elimination System (NPDES) permit for the
Harrison Waste Water Treatment Plant (HWWTP). The HWWTP discharge enters Crooked
Creek approximately 73.4 miles upstream of its confluence with the White River. This permit
was scheduled for renewal in October 2012. The Arkansas Department of Environmental Quality
(ADEQ) is considering future permit limits for dissolved minerals (total dissolved solids [TDS],
sulfate, and chloride) in Harrison’s permit when it is renewed. A segment of Crooked Creek
upstream and downstream of the HWWTP (reach 11010003-049) was listed as impaired for
TDS, chloride, and sulfate on the Arkansas 2008 303(d) list (which is the latest EPA-approved
list) due to unknown sources. The Arkansas draft 2012 303(d) list also lists the suspected sources
of the TDS, chloride, and sulfate impairments as unknown.

Under the authority of its NPDES permit, the City of Yellville, Arkansas, discharges
- treated wastewater from its WWTP (YWWTP) to Crooked Creek approximately 22.5 miles
upstream of its confluence with the White River. The NPDES permit (No. AR0034037) is
scheduled for renewal in March 2015. A segment of Crooked Creek downstream of the HWWTP
and upstream and downstream of the YWWTP discharge (stream segment 11010003-048) was
listed as impaired for TDS, chloride, and sulfate on the Arkansas 2008 303(d) list due to
unknown sources. The Arkansas draft 2012 303(d) list also list the suspected sources of the TDS,
chloride, and sulfate impairments as unknown.

An analysis of discharge TDS, sulfate, and chloride concentrations for HWWTP and
YWWTP revealed that both discharges meet current sulfate and chloride criteria for Crooked
Creek (20 mg/L for both sulfate and chloride); however, neither discharge meets the current TDS
criterion of 200 mg/L. However, further analysis showed that if permit limits for either city were
set to instream criteria for sulfate or chloride due to the impairment listings, neither city would
consistently meet such limits. Accordingly, Harrison and Yellville undertook a use attainability

analysis (UAA) to evaluate alternatives for meeting anticipated permit limits for minerals.
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ES.2 Alternative Evaluations

UAA guidance requires that a technical and economic evaluation be made of possible
alternatives to direct discharge of the water. Based on a number of similar evaluations in
previous UAAs, the alternatives for management of eftluents with elevated dissolved minerals
are limited. Three alternatives that have been reviewed for similar applications include:

(1) reverse osmosis (RO) treatment of the wastewater, (2) pumping the wastewater to a larger
stream that holds the potential for dilution of the minerals, and (3) treatment using a constructed
wetland. FTN completed the alternatives evaluation based on previous experience, information
from published literature, and from data provided by the city.

Treatment using a constructed wetlands was dismissed for both facilities due the fact that
constructed wetlands could only be used to reduce sulfate in the discharges, but not TDS or
chloride. A reduction in sulfate would result in the production of bicarbonate in place of sulfate
(Hedin et al. 1989), resulting in no net reduction in TDS. In addition, wetland treatment would
have no effect on TDS as calcium, sodium, bicarbonate, or chloride (Hedin et al. 1989), which
comprise, on average, 54% of the HWWTP discharge TDS (see Section 4.3). Similarly, calcium,
sodium, bicarbonate, and chloride comprise an average of 79% of the TDS of the YWWTP
discharge and would be virtually unaffected by wetland treatment.

The remaining analysis focused (1) RO treatment to remove or reduce dissolved
minerals; and (2) pumping the wastewater to a larger stream that holds the potential for dilution
of the minerals. Tables ES.1 and ES.2 provide cost estimates for the direct discharge option and

the two alternative options for the HWWTP and YWWTP, respectively.

Table ES.1.  Summary of capital, operating, and implementation costs for various options to
attain compliance with permit limits for the Harrison WWTP.

Discharge to Crooked Creek - -- $150,000
RO Treatment $5,600,000 $5,950,000 --
Pipeline to White River $24,000,000 $150,000 --
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Table ES.2.  Summary of capital, operating, and implementation costs for various options to
attain compliance with permit limits for the Yellville WWTP.

T [Estimated Capital | Estimated Annual | Implementation
__ Option Description = | =~ Cost | OperatingCost |  Cost
Discharge to Crooked Creek - - $150,000
RO Treatment $2,250,000 $375,000 -

Pipeline to White River $3,400,000 $100,000 -

The capital costs and annual operating costs associated with both alternative options are

prohibitively expensive, indicating that the most cost-effective option for the HWWTP and

YWWTP discharges is direct discharge. Implementing this option, however, will require

modified water quality standards for TDS, sulfate, and chloride in Crooked Creek. Section 8.0

provides more information with regard to the alternatives analysis.

ES.3 Use Analysis

The use attainability analysis indicated that the existing mineral regime is supporting the

primary contact recreation, secondary contact recreation, drinking water supply, industrial water

supply, and agricultural water supply designated uses. With regard to the fisheries (aquatic life)

use, the results of the analysis of biological communities can be summarized as follows:

1. Both outfalls have a minor impact on downstream TDS, sulfate, and chloride
concentrations;
2. Habitat evaluations indicated very similar habitat upstream and downstream of the

YWWTP. Discharge data collected in the immediate vicinity of the
macroinvertebrate sampling locations also show similar depths and velocities
upstream and downstream. Based on the habitat evaluations, Wolman pebble
counts, and flow transect data, it was concluded that habitat is not a likely cause
of the observed impairment of the downstream macroinvertebrate assemblage
compared to the upstream assemblage and to least-disturbed ecoregion reference

conditions;

3. There is no discernible adverse impact on fish communities in Crooked Creek due
to the presence of the HWWTP. Because the impact of the YWWTP on
downstream water quality is similar to that of the HWWTP, it is likely that the
YWWTP water quality has a similarly negligible adverse impact on the
downstream fish communities;

iii
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Spring samples upstream versus downstream of the discharges show no
significant impairment to moderate impairment of the benthic community in the
downstream reaches (see Table 7.7). However, the magnitude and timing of the
TDS, sulfate, and chloride increases downstream of the discharges are not
commensurate with the downstream changes in the benthic macroinvertebrate
communities;

A total of five independent biological samples (two macrobenthic samples with
two duplicates, and one fish sample) were collected in the upstream and
downstream reaches of the HWWTP. Three of the five (two macrobenthic and the
fish sample) showed no impairment, and the remaining two showed slight
downstream impairment. These results are consistent with similar habitat
characteristics in the upstream and downstream reaches. For example, percent
algal cover, which would be expected to respond to differences in water quality
due to the discharges, did not change from upstream to downstream. Therefore,
the HWWTP has only minimal effects on the biology in the downstream

reach; and

TDS concentrations exceed the Crooked Creek site-specific criterion at all
locations, including those upstream of the HWWTP and YWWTP discharges.
Based on data collected during the study, sulfate and chloride values rarely
exceeded the Crooked Creek criteria. Benthic macroinvertebrate communities
show moderate to slight impairment when compared to communities in
least-disturbed streams. TDS concentrations in the least-disturbed streams
considered in this study were similar or higher and also exceeded the Crooked
Creek site-specific criterion. Therefore, the existing minerals concentrations in
Crooked Creek, including those due to input from the HWWTP and YWWTP,
can be expected to support Ozark Highland ecoregion least-disturbed benthic
macroinvertebrate communities.

These findings demonstrate conclusively that the modest increases in TDS, sulfate, and

chloride concentrations downstream of the HWWTP and YWWTP outfalls do not cause adverse

impacts to aquatic life, and also demonstrate that the existing TDS concentrations in the Crooked

Creek reaches upstream and downstream of the HWWTP and YWWTP do not limit benthic

macroinvertebrate communities and can be expected to support the Ozark Highland fisheries

designated use.

v
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ES.4 Proposed Criteria

Proposed criteria are based on existing mineral conditions in Crooked Creek. Existing
conditions were based on available monitoring data from ADEQ ambient monitoring of Crooked
Creek. Because the 2008 Arkansas 303(d) list is the latest EPA-approved list (which evaluated
data from the 2002 to 2007 date range), data from the past 10 years were examined for each of
the ADEQ monitoring stations shown on Figure ES.1. Appendix G provides the ADEQ historical
monitoring data for those monitoring stations. Ninety-fifth percentile values for each of the

ADEQ monitoring stations are provided in Table ES.3.

Table ES.3.  Ninety-fifth percentile values of ADEQ historical monitoring data for dissolved
minerals in Crooked Creek.

Percentile Values at ADEQ Monitoring Station (mg

| WHI0048A/
Parameter| WHIOZ  WHI0067 | WHI0066 | WHI0193®
DS 226 233 269 226

Sulfate 11.6 9.4 24.4 9.4
Chloride 8.3 11.3 22.6 10.7

Period of [11/28/2011 [08/05/2003 [08/05/2003 [08/19/2003 [12/09/2003 [12/09/2003
Record®™ 07/30/2013©(07/30/20139(07/30/2013?07/09/2013@06/04/2013® [06/04/2013@

Notes:

(a) ADEQ discontinued monitoring at WHIO048 A and moved the sampling point upstream from Yellville to WHI0193.

(b) Date range queried was from August 1, 2003, to July 31, 2013, on ADEQ surface water quality monitoring data search page
(http://www.adeq.state.ar.us/techsvs/water_quality/water quality_station.asp, accessed August 20, 2013).

(¢) Represents the full period of record for this station.
(d) Actual date range of data obtained from the search query for this station.
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The proposed revised site-specific criteria (Table ES.4) are based on the values in

Table ES.3 as described below for the following two reaches of Crooked Creek:

1. Upper Reach (Figure ES.1): From the HWWTP to ADEQ monitoring station
WHI0193. The proposed revised TDS, sulfate, and chloride criteria for this reach
(Table ES.4) are the highest of the 95" percentile values from stations WHI0066
and WHI0193 (Table ES.3).

2. Lower Reach (Figure ES.1): From ADEQ monitoring station WHI0193 to the
mouth of Crooked Creek at the White River. The proposed revised TDS criterion
for this reach (Table ES.4) is the highest of the 95™ percentile values from
stations WHI0048B and WHI0048C (Table ES.3). There are no proposed changes
to the sulfate and chloride criteria in the lower reach.

Table ES.4. Proposed criteria for dissolved minerals in Crooked Creek.

| Existing Criteria ;
oride _IDS | CI

Sulfate

to mouth of Crooked Creek)

_ StreamReach ) | (mg/L) | mg/

Upstream reach (from HWWTP to

WHI0193) 20 20 200 22.6 24.4 269
Downstream reach (from WHI0193 20 20 200 [No change [No change| 238
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APPENDIX A

Site Photographs from Fall 2012 and Spring 2013 Aquatic Life Field Survey



Appendix A: Site Photographs from Fall and Spring Sampling

Photo A.2. CC-0 on April 2, 2013.



Appendix A: Site Photographs from Fall and Spring Sampling

Photo A.3. HWWTP Outfall 001 on September 20, 2012.
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Photo A.4. HWWTP Outfall 001 on April 2, 2013.
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Appendix A: Site Photographs from Fall and Spring Sampling

Photo A.6. CC-1 on April 2, 2013.



Appendix A: Site Photographs-from Fall and Spring Sampling

Photo A.8. CC-2 on April 3, 2013.



Appendix A: Site Photographs from Fall and Spring Sampling
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Appendix A: Site Photographs from Fall and Spring Sampling

Photo A.11. CC-3 on April 3, 2013.



APPENDIX B

Biweekly Sampling Data
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1.0 INTRODUCTION

1.1  Background

The City of Harrison, Arkansas (Harrison), discharges treated wastewater under authority
of its National Pollutant Discharge Elimination System (NPDES) permit (No. AR0034321) for
the Harrison Waste Water Treatment Plant (HWWTP). This permit was scheduled for renewal in
October 2012. The discharge enters Crooked Creek, which flows approximately 73.4 miles to the
White River at the Marion-Baxter county line in Arkansas (Figure 1.1). The Arkansas
Department of Environmental Quality (ADEQ) is considering future permit limits for dissolved
minerals (total dissolved solids [TDS], sulfate, and chloride) in Harrison’s permit when it is
renewed. In the Arkansas 2008 303(d) list, stream segment 11010003-049 (located on Crooked
Creek upstream and downstream of the HWWTP discharge) was listed as impaired due to
exceedances of the Arkansas TDS, chloride, sulfate, and beryllium water quality standards
(WQS). The suspected source of the TDS, chloride, sulfate, and beryllium noted on the
Arkansas 2008 303(d) list was unknown. The Arkansas draft 2012 303(d) list proposes removing
beryllium as a cause of impairment. The suspected source of the TDS, chloride, and sulfate noted
on the Arkansas draft 2012 303(d) list is unknown.

The City of Yellville, Arkansas (Yellville) discharges treated wastewater under authority
of its NPDES permit (No. AR0034037) for the Yellville Waste Water Treatment Plant
(YWWTP). This permit is scheduled for renewal in March 2015. The discharge enters Crooked
Creek, which flows approximately 22.5 miles to the White River at the Marion-Baxter county
line in Arkansas (Figure 1.1). In the Arkansas 2008 303(d) list, stream segment 11010003-048
(located on Crooked Creek downstream of the HWWTP and upstream and downstream of the
YWWTP discharge) was listed as impaired due to exceedances of the WQS for temperature,
TDS, sulfate, and chldride. The suspected source of the temperature noted on the Arkansas 2008
303(d) list was resource extraction. The suspected sources of the dissolved minerals noted on the
Arkansas 2008 303(d) list were unknown. The Arkansas draft 2012 303(d) list proposes
removing temperature as a cause of impairment. The suspected sources of the dissolved minerals

noted on the Arkansas draft 2012 303(d) list are unknown.
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An analysis of discharge TDS, sulfate, and chloride concentrations for HWWTP and

YWWTP revealed that both discharges meet the current sulfate and chloride criteria for Crooked

Creek (20 mg/L for both sulfate and chloride); however, neither discharge could meet the current

TDS limits based on the current TDS criterion (200 mg/L). Further analysis showed that if

permit limits for either city were set to instream criteria for sulfate or chloride due to the

impairment listings, neither city would consistently meet such limits. Accordingly, Harrison and

Yellville undertook a use attainability analysis (UAA) to evaluate alternatives for meeting

anticipated permit limits for minerals.

1.2

1.3

UAA Objectives
The UAA study reported herein was conducted with the following objectives:

Determine existing and attainable uses in waterbodies downstream of the
HWWTP and YWWTP discharges (Crooked Creek, White River);

Determine if the existing direct discharges from the HWWTP and YWWTP
support existing and attainable uses in downstream waterbodies; and

Evaluate options for permit compliance, including treatment, alternative discharge
locations, and site-specific minerals criteria.

UAA Approach
Preliminary evaluation of water quality near the HWWTP and YWWTP discharges

indicated the following:

TDS concentrations routinely exceed the Crooked Creek site-specific criterion
upstream and downstream of both discharges,

A discharge limitation on TDS in the NPDES permits will not prevent
exceedances of the site-specific TDS criterion in Crooked Creek downstream of
the respective outfalls due to the fact that the TDS criterion is exceeded upstream
of both outfalls, and

Sulfate and chloride concentrations rarely exceed the Crooked Creek site-specific
criteria upstream or downstream of either discharge based on the UAA study data,
but ADEQ historical data from Crooked Creek show exceedances of criteria in
approximately 10% of the measurements for both parameters.

1-3
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————————————————————————————————————————————————————————————————
Therefore, in addition to the evaluation of treatment and alternative discharge locations,
this UAA includes an evaluation of site-specific TDS, sulfate, and chloride criteria and
modification of the Crooked Creek site-specific criteria.
This proposal is in accordance with §2.303 and §2.308 of Regulation No. 2
(APCEC 2014), which allow the development of site-specific criteria using scientifically
defensible methods that fully protect and maintain existing uses, meet the requirements for
public participation per the State of Arkansas Continuing Planning Process (CPP)
(ADEQ 2000), and allow for consideration of controls that would result in substantial and
widespread economic and social impact.

The following were components of the approach to address these issues:

1. A waterbody survey to document current water quality and biological conditions
in waterbodies receiving the discharges and on other area streams;

2. Analysis of the toxicity of the effluent discharges;

3. An evaluation of the technical, environmental, and economic feasibility of

treatment to reduce TDS, sulfate, and chloride; and

4, An evaluation of the technical, environmental, and economic feasibility of
moving the discharges to an alternate location.

Development of the UAA approach followed applicable guidance in the following

documents:

1. The US Environmental Protection Agency (EPA) Water Quality Standards
Handbook: Second Edition (EPA 1994);

2. The EPA Technical Support Document for Waterbody Surveys and Assessments
for Conducting UAAs (EPA 1983);

3. The Water Environment Research Foundation’s (WERF) reports “Suggested
Framework for Conducting UAAs and Interpreting Results” (WERF 1997a) and
“A Comprehensive UAA Technical Reference” (WERF 1997b);

4. The State of Arkansas Continuing Planning Process (ADEQ 2000);
APCEC Regulation No. 2, including §2.306 (2014); and
6. 40 CFR 131.10(a) through (k).
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The UAA process included development of a UAA study plan to document the various
strategies and planned tasks for ADEQ and EPA review. The revised plan (November 12, 2012)
incorporated comments from ADEQ. As part of this process, ADEQ indicated conceptual
agreement with the proposed UAA approach.

1.4 Facility Process Description

The treatment process for the HWWTP consists of a bar screen, a primary clarifier
followed by two parallel oxidation ditches, ultraviolet treatment, and an aeration cascade. The
design flow is 2.6 million gallons per day (mgd).

The treatment process for the YWWTP consists of extended action aeration and activated

sludge followed by clarification, UV, and post-aeration. The design flow is 0.75 mgd.
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2.0 SAMPLING STATIONS

21 Field Surveys

Sampling stations were chosen by FTN and ADEQ to characterize aquatic life in
Crooked Creek upstream and downstream of the HWWTP and YWWTP discharges. The
locations of the FTN sampling stations are indicated on Figure 2.1, illustrated schematically on
Figure 2.2, and described in Tables 2.1 and 2.2. A reference stream location was not chosen, as
no comparable stream was located within the near vicinity. Photographs of selected locations
from the fall 2012 and spring 2013 sampling are provided in Appendix A. Sampling upstream
and downstream of the YWWTP was not possible during the fall due to lack of stream flow.

2.2 Routine Biweekly Sampling

During May 2012 through April 2013, Harrison and Yellville personnel collected
biweekly grab samples from the outfalls and from Crooked Creek locations upstream and
downstream of the respective outfalls. In general, these locations (Figures 2.3 and 2.4, Table 2.3)
were different from the aquatic life sampling locations. Due to a lack of consistent flow, samples
were not collected consistently at the sampling locations upstream and downstream of the

YWWTP until January and February 2013, respectively.
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Table 2.1. Description of sampling locations and information collected during the fall 2012
field surveys.
Station , GPS Coordinates Water
1D Description Latitude | Longitude | Quality | Flow | Fish | Benthos | Habitat
Crooked Creek upstream of
CC-0 HWWTP 36.23164 | -93.07636 X X X X X
HO001 [HWWTP Outfall 001 36.23792 | -93.07446
Crooked Creek downstream
CC-1 of HWWTP 36.24304 | -93.07551
Crooked Creek upstream of
CC-2 YWWTP 36.21989 | -92.66565
Y001 [YWWTP Outfall 001 36.22049 | -92.66333 |
Crooked Creek downstream .
CC-3 of YWWTP 36.22920 | -92.65119 .
White River upstream of
WR-0 mouth of Crooked Creek 36.25771 | -92.47438
White River downstream of
WR-1 mouth of Crooked Creek SEATER | AL
Table 2.2. Description of sampling locations and information collected during the
spring 2013 field survey.
Station GPS Coordinates | Water ' e
1D Description Latitude | Longitude | Quality | Flow | Fish | Benthos Habitat
Crooked Creek upstream of
CC-0 HWWTP 36.23164 | -93.07636 X X
HO01 |HWWTP Outfall 001 36.23792 | -93.07446 X
Crooked Creek downstream
CC-1 of HWWTP 36.24304 | -93.07551 X
Crooked Creek upstream of
CC-2 YWWTP 36.21989 | -92.66565 X
Y001 [YWWTP Outfall 001 36.22049 | -92.66333 X
Crooked Creek downstream
CC-3 of YWWTP 36.22920 | -92.65119 X
White River upstream of
WR-0 mouth of Crooked Creek 36.25771 | -92.47438 X
White River downstream of
WR-1 mouth of Crooked Creek 36.20376 | -92.47803 X
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Table 2.3. Description of sampling locations and information collected during the routine
biweekly sampling.

PRy L V GPS Coordinyétleis | Water
~ StationID |  Description ; _Latitude |Longitude| Quality
US-65 bridge |Crooked Creek upstream of HWWTP 3623270 |-93.09133 X

HO001 HWWTP Qutfall 001 3623792 |-93.07446 X
Silver Valley | | ked Creek downstream of HWWTP| 3624432 |-93.07771| X
Road bridge
AR-14 bridge |Crooked Creek upstream of YWWTP 3622281 |-92.67928 X

Y001 YWWTP OQutfall 001 3622049 |-92.66333 X

Oxford ot Crooked Creek one mile downstream of 3622920 92 65119 X
xford property |\ rps ) -92.

*Same location as CC-3.
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3.0 APPLICABLE ARKANSAS WATER QUALITY STANDARDS
(APCEC REGULATION NO. 2)

Potentially affected waterbodies (Crooked Creek and White River) are located in the
Ozark Highlands ecoregion. Table 3.1 summarizes default designated uses and mineral criteria
applicable to waterbodies downstream of the HWWTP and YWWTP discharges. Stream

locations, watershed boundaries and watershed areas are provided on Figure 1.1.

Table 3.1. Summary of default designated uses and mineral criteria applicable to
waterbodies downstream of the HWWTP and YWWTP discharges.

|  Applicable Mineral Criteria
S Lo L (mglL) s
_ Waterbody ; . Designated Uses | Chloride | Sulfate | TDS
Primary Contact Recreation
HWWTP Outfall 001 to Domestic Water Supply 20 20 200
YWWTP Outfall 001 -
Industrial Water Supply
Agricultural Water Supply
Primary Contact Recreation
Crooked Creek from Secondary Contact Recreation
YWWTP Outfall 001 to |Perennial Ozark Highlands Fishery 20 20 200
confluence with White |Domestic Water Supply
River Industrial Water Supply
Agricultural Water Supply
Primary Contact Recreation
Secondary Contact Recreation
S Trout Fishery
White River downstream ; ; -
of confluence with Perenmgl Ozark Highlands Fishery 20 20 180
Crooked Creek Domestic Water Supply
Industrial Water Supply
Agricultural Water Supply
Other Uses

3-1
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4.0 DISCHARGE AND RECEIVING STREAM WATER QUALITY
CHARACTERISTICS

41 Water Quality and Flow Sampling

4.1.1 Water Quality and Flow Sampling During Aquatic Life Surveys

During the fall 2012 and spring 2013 aquatic life surveys, FTN collected grab samples at
the sampling locations described in Tables 2.1 and 2.2 according to FTN sampling protocols.
Samples were taken from mid-surface from flowing portions of the stream using a clean plastic
jug. The sample was then split into aliquots and placed into sample containers containing
preservative appropriate for the analysis of selected parameters (Table 4.1). Samples were placed
on ice immediately upon collection and delivered to American Interplex Corporation

Laboratories (AIC), which is certified by ADEQ for the selected analyses.

Table 4.1. Analytes and analytical methods for analysis of outfall and receiving stream samples.

~ Analyte : ‘Method (or equivalent)
Chloride (CI) EPA 300.0
Sulfate (SO47) EPA 300.0
Calcium (Ca™) EPA 200.7
Magnesium (Mg"™) EPA 200.7
Sodium (Na") EPA 200.7
Potassium (K") EPA 200.7
Total Alkalinity SM 2320B
Hardness EPA 200.7
TDS SM 2540C

Stream flow was measured within each sampling reach indicated. Flows were measured
by measuring stream width, depth and current velocity per US Geological Survey protocols
(1982) using a calibrated wading rod and a Marsh-McBirney (Flow Mate Model 2000) flow
meter. All flow measurements were made concurrently with grab sample collection.

In situ measurements of temperature (°C), dissolved oxygen (DO; mg/L), pH (standard
units), and specific conductance (conductivity; puS) were taken using Hydrolab Minisonde

Multiprobe water quality monitors. Instruments were calibrated on the day of use or deployment.
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_________________________________________________ |
Calibration of the DO function on all instruments was performed using air calibration.
Calibration of conductivity and pH functions was performed using standard buffers (pH) and
calibration standards (conductivity). Calibration was checked upon completion of each day’s
measurements by comparing instrument readings with readings in standard buffers, calibration
standards or saturated air, as appropriate. All calibration information was documented and
retained as part of the project records. Discreet in situ measurements were taken in mid-current at

mid-depth concurrently with grab samples.

4.1.2 Biweekly Sampling

At the request of ADEQ, Harrison and Yellville personnel collected biweekly water
quality data in Crooked Creek upstream and downstream of their WWTP discharges, flow
permitting, at the sampling locations described in Section 2.2 (Table 2.3). Samples were
collected from May 10, 2012, through April 23, 2013, at the HWWTP. Consistent flow was not
achieved in Crooked Creak upstream of YWWTP until approximately January 2, 2013, or in
Crooked Creek downstream of the YWWTP until approximately February 11, 2013 (around
40 days after consistent flow was established at the upstream site); thus sampling was
intermittent during that time and generally spanned from October 2012 to April 2013. Note that
the biweekly sampling locations were not the same as those used for the aquatic life survey (see
Tables 2.1 through 2.3). Samples were routinely analyzed for TDS, sulfate, and chloride
(Table 4.1). On selected dates, samples were analyzed for additional analytes (calcium,
magnesium, sodium, potassium, and alkalinity). Bicarbonate ion concentrations were estimated
based on measured total alkalinity and assumed pH values of 8.0 su for receiving stream samples
and 7.5 su for outfall samples. Samples were shipped overnight to Environmental Testing and

Consulting, Inc.! (ETC), which is certified by ADEQ for these analyses.
g y

4.2 Water Quality and Flow Measurement Results and Discussion
Results of flow, in situ, and dissolved minerals measurements collected by FTN during

the aquatic life surveys are presented in Tables 4.2 through 4.4 for the September 2012 (fall),

! Environmental Testing and Consulting, Inc., 2790 Whitten Road, Memphis, TN 38133

O @ T
=a—_____________________ L . --ssiii—-—"—-—-—— ]
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November 2012 (fall), and April 2013 (spring) sampling, respectively. Samples collected in

fall 2012 showed TDS in excess of the Crooked Creek site-specific criterion of 200 mg/L
upstream and downstream of the HWWTP. Additionally, sulfate and chloride concentrations
were in excess of the Crooked Creek site-specific criteria of 20 mg/L downstream of the
HWWTP. Water quality samples were not collected upstream and downstream of the YWWTP
during the fall 2012 sampling due to lack of surface flow. Samples collected in spring 2013
showed TDS in excess of the Crooked Creek site-specific criterion downstream of the YWWTP.

Table 4.2. Summary of results of flow, water chemistry analyses of grab samples, and
in situ measurements taken concurrently with biological sampling on
September 19 and 20, 2012.

Station

Parameter CC-0 | Hoo01 CC-1 | CC-2 | Y001 CC-3 | WR-0 WR-1
Date @ 9/20 9/20 9/19 NM 9/19 NM 9/20 9/20
Time (24 h) 1823 1908 1930 NM 1015 NM 2132 2213
Flow (gpm) 6,934 | 2,083 8,074 NM 128 NM NM  |5.74x10°©
Temperature (°C) 20.63 | 23.49 | 20.51 NM 23.62 NM 18.86 18.04
DO (mg/L) 9.70 6.80 9.61 NM 5.13 NM 10.86 NM
pH (sw) 7.17 6.80 7.47 NM 7.37 NM 7.93 7.93
Specific Conductance (uS) 356.1 | 619.2 377.9 NM 57347 NM 2772 273.5
TDS (mg/L) 220 410 230 NM 340 NM 160 150
Sulfate (mg/L) 5.6 53 11 NM 25 NM 6.7 6.5
Chloride (mg/L) 8.3 55 13 NM 36 NM 5.5 5.1

Notes:  Bold entries indicate values not meeting site-specific water quality criteria; NM = not measured.
(a) Date and time of sample collection and in situ measurements.
(b) HWWTP and YWWTP outfalls flows obtained from the cities.

(c) White River flows obtained from USGS gage near Norfork (http://waterdata.usgs.gov/ar/nwis/uy?site_no=07057370)

Samples collected at the White River stations downstream of Crooked Creek showed
mineral concentrations well below site-specific criteria. One sample collected on the White River
upstream of Crooked Creek exceeded sulfate and TDS criteria (Table 4.4).

Flow measurements taken during the aquatic life surveys are summarized in Table 4.5 to

provide an indication of the contribution of the discharges to the total downstream flow.
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Table 4.3. Summary of results of flow, water chemistry analyses of grab samples, and
in situ measurements taken concurrently with biological sampling on
November 27 and 28, 2012.
Station
Parameter CC-0 | HO01 | CC-1 CC-2 | Y001 | CC-3 | WR-0 WR-1
Date @ 11728 | 11/28 | 11/28 NM 1128 NM 11727 11/27
Time © (24 h) 0840 1600 1213 NM 1710 NM 1723 1655
Flow (gpm) 4,566 | 1,736 | 5,024 | NM 120 | NM | NM [1.80x10°©
Temperature (°C) 8.30 13.85 10.69 NM 13.25 NM NM NM
DO (mg/L) 9.96 9.14 9.80 NM 10.98 NM NM NM
pH (su) 7.46 7.26 7.89 NM 7.67 NM NM NM
Specific Conductance (1LS) 377 669 417 NM 477 NM NM NM
TDS (mg/L) 230 430 280 NM 270 NM 150 170
Sulfate (mg/L) 62 | 110 29 NM 21 NM 7.0 6.5
Chloride (mg/L) 8.9 65 21 NM 41 NM 6.1 5.6

Notes:  Bold entries indicate values not meeting site-specific water quality criteria; NM = not measured.

(a) Date and time of sample collection and in situ measurements.

(b) HWWTP and YWWTP outfalls flows obtained from the cities.

(c) White River flows obtained from USGS gage near Norfork (http://waterdata.usgs.gov/ar/nwis/uy?site_no=07057370)

Table 4.4. Summary of results of flow, water chemistry analyses of grab samples, and

in situ measurements taken concurrently with biological sampling on

April 2 and 3, 2013.

Station
Parameter CC-0 | HOO1 | CC-1 CC-2 Y001 | CC-3 | WR-0 WR-1

Date @ 4/2 4/2 42 4/3 4/3 4/3 4/2 4/2
Time ® (24 h) 1552 | 1200 | 1445 | 0907 | 0826 | 1149 | 2002 | 2037
Flow (gpm) 17,782 | 3,194 | 19,059 | 88493 | 224 | 72464 | NM |1.88x10°©
Temperature (°C) 12.95 | 1430 | 12.69 9.57 1147 | 10.54 10.98 8.92
DO (mg/L) 10.21 8.28 10.21 9.39 8.24 9.54 8.34 10.78
pH (su) 7.50 7.70 7.64 7.98 7.67 8.06 7.22 7.77
Specific Conductance (uS) 320 587 329 335 530 329 544 297
TDS (mg/L) 160 340 200 190 320 240 220 78
Sulfate (mg/L) 5.8 66 8.8 7.8 25 7.0 56 7.7
Chloride (mg/L) 6.9 51 7.8 5.3 23 5.7 4.9 4.7

Notes:  Bold entries indicate values not meeting site-specific water quality criteria; NM = not measured.

(a) Date and time of sample collection and in situ measurements.

(b) HWWTP and YWWTP outfalls flows obtained from the cities.

(c) White River flows obtained from USGS gage near Norfork (http://waterdata.usgs.gov/ar/nwis/uv?site_no=07057370)
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Table 4.5. Summary of Crooked Creek flows expressed as the proportion of flow upstream
of the discharges to the flow downstream of discharges.

 Location | September 2012 " November2012 |  April2013
HWWTP 0.859 0.909 0.933
YWWTP No flow No flow 0.997*

*Calculated as the upstream flow divided by sum of the effluent flow and upstream flow.

Results of biweekly measurements of TDS, sulfate and chloride in samples collected by
Harrison and Yellville upstream and downstream of their WWTP outfalls are summarized in
Tables 4.6 and 4.7, respectively, and presented in their entirety in Appendix B (laboratory reports
for all analytical testing are provided in Appendix C). These tabular summaries do not include
data collected during the fall 2012 and spring 2013 aquatic life survey sampling events because
the biweekly sampling and aquatic life sampling were performed at different locations on
Crooked Creek.

Biweekly samples showed TDS in excess of the Crooked Creek site-specific criterion
upstream and downstream of the HWWTP on a routine basis with over 50% of the measured
values upstream of the discharge exceeding the 200-mg/L criterion. Biweekly samples did not
show sulfate or chloride values exceeding the Crooked Creek site-specific criteria upstream or
downstream of the HWWTP; however, FTN sampling in November 2012 as part of the aquatic
life field survey showed exceedances in sulfate and chloride values downstream of the HWWTP.
The 95" percentile of the biweekly sulfate and chloride values did not exceed the Crooked Creek
site-specific criteria during the monitoring period.

Biweekly samples collected also showed TDS in excess of the Crooked Creek
site-specific criterion upstream and downstream of the YWWTP, with over 25% of the measured
values upstream of the discharge exceeding the 200-mg/L criterion. Biweekly samples collected
by Yellville and FTN did not show sulfate or chloride values exceeding the Crooked Creek

site-specific criteria upstream or downstream of the YWWTP during the monitoring period.
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Table 4.6. Summary of TDS, sulfate, and chloride concentrations from biweekly sampling of

Crooked Creek upstream and downstream" of the HWWTP (May 10, 2012,

through April 23, 2013).

S ol : ‘C‘oncentrati()n‘ ‘ Ll R
| Summary | = (mgL) | Downstream Increase
Jon |  Statistic | Upstream | Effluent® |Downstream | mgL | %

25" 185 300 208 7 3
Percentile soz: 206 336 223 14 7
75 218 375 243 32 16
TDS 95™ 249 418 254 41 20
Minimum 147 235 162 -24 -9
Mean 204 338 220 17 9
Maximum 266 438 268 46 25
250 4.6 43.6 8.6 2.9 55.5
Percentile 502 5.1 54.8 9.7 4.1 84.1
75 6.7 61.4 11.7 4.8 106.3
Sulfate 95" 9.3 77.8 15.5 10.1 213.7
Minimum 4.0 354 7.1 1.3 13.4
Mean 5.7 54.6 10.6 4.9 96.0
Maximum 9.8 77.9 18.6 13.8 286.7
255 6.6 47.1 9.9 3.1 44.6
Percentile 502‘1 7.1 57.1 11.1 43 57.9
75 7.6 59.5 13.4 5.6 76.5
Chloride 95" 8.1 64.0 17.8 10.2 136.4
Minimum 6.5 36.9 8.7 2.1 31.3
Mean 7.2 54.1 12.1 4.9 67.3
Maximum 8.6 68.0 19.2 11.3 143.3

Notes:

1. See Table 2.3 for biweekly sampling locations.

2. Effluent summary statistics exclude sampling dates from May 10, 2012, to July 17,2012 (period of record begins July31,
2012, and continues through April 23, 2013). The “effluent” data collected prior to July 31, 2012, were collected from
instream and are not representative of the outfall.



REVISED

June 8, 2015
Table 4.7. Summary of TDS, sulfate, and chloride concentrations from biweekly sampling of
Crooked Creek upstream and downstream" of the YWWTP
(September 24, 2012, through April 8, 2013).
| Summary : _ Concentration (mg/L) Downstream Change
Ion |  Statistic  |Upstream®| Effluent |Downstream®| mg/L | %
25" 179 278 182 5 3
Percentile 50$ 194 293 204 7 4
75 207 311 213 12 6
TDS 95™ 210 339 221 16 10
Minimum 157 256 174 -2 -1
Mean 194 295 199 8 4
Maximum 210 336 223 17 11
25" 7.6 21.0 7.5 0.1 1.6
Percentile soz: 7.8 24.2 8.1 0.5 6.6
75 8.9 26.3 9.4 0.9 10.9
Sulfate 950 9.2 28.2 10.4 1.3 14.1
Minimum 6.9 242 7.2 0.0 0.5
Mean 8.1 26.3 8.5 0.6 6.8
Maximum 9.2 30.0 10.6 1.4 14.8
25" 6.1 25.7 5.8 -0.2 -3.1
Percentile 5011 6.5 38.6 6.1 -0.1 -1.5
75 8.5 39.5 6.3 0.0 -0.8
Chloride 95t 8.9 43.1 7.2 0.0 02 .
Minimum 5.1 17.1 5.1 -0.7 -8.1
Mean 6.6 27.0 6.1 -0.2 -2.5
Maximum 8.5 39.7 7.5 0.0 0.5
Notes:

1. See Table 2.3 for biweekly sampling locations.
2. Consistent flows were not observed in this reach of Crooked Creek until January 2, 2013.
3. Consistent flows were not observed in this reach of Crooked Creek until February 11, 2013.
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The average percent increase in TDS due to the discharges was 9% and 4% for the
HWWTP and YWWTP, respectively (Tables 4.6 and 4.7). These percent increases represent
TDS concentration increases of 17 mg/L and 8 mg/L for the HWWTP and YWWTP,
respectively. The average sulfate increase due to the HWWTP discharge is 96%, but this only
represents a 4.9-mg/L increase in sulfate concentration. At the YWWTP, the average
downstream increase in sulfate concentrations is 6.8%, but only 0.6 mg/L. Average increases in
chloride concentrations downstream of the HWWTP are similar to sulfate, 4.9 mg/L (67.3%).
The YWWTP dilutes chloride levels in Crooked Creek; all downstream values are equal to or
lower than the upstream values. These results indicate that the discharges have a relatively minor
impact on the ionic strength of Crooked Creek. These effects are also illustrated on Figure 4.1 for
TDS; visual inspection suggests that upstream-to-downstream differences are typically less than
monthly or biweekly differences.

The flow summary provided in Table 4.5 clearly shows that the discharges contribute a
relatively minor portion to the total downstream flow. The summary also indicates that flows
during September 2012 were near critical low-flows”. This information supports the biweekly

sampling data showing that the discharges have a relatively minor impact on the water quality of

Crooked Creek.

4.3 lonic Composition of Effluents and Receiving Streams

Concentrations and proportions of major cations and anions (TDS, sulfate, chloride,
bicarbonate, calcium, magnesium, sodium, potassium) from selected samples collected during
the biweekly sampling are summarized in Tables 4.8 and 4.9 and presented in their entirety in
Appendix B.

Tables 4.8 indicates that, as expected, the discharges differ from Crooked Creek by
having higher concentrations of virtually all ions. Table 4.8 also shows that as suggested by
upstream versus downstream differences in flows and minerals concentrations (see previous

section), there is relatively little increase in the ion concentrations downstream of the discharges.

% The critical low-flow effluent dilution per NPDES permit number AR0034321 for the HWWTP is 84%.
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Figure 4.1.  Time-series plots of TDS concentrations in Crooked Creek upstream and

downstream of HWWTP and YWWTP discharges.
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Table 4.8. Average concentrations of major cations and anions from the discharges and from
Crooked Creek upstream and downstream of the discharges.
- HWWTP YWWTP. ,
B o 1 [Downstream
~ |Upstreamof| | Downstream |Upstreamof| |  of
. Analyte | Discharge |Discharge| of Discharge | Discharge* |Discharge| Discharge* |
TDS (mg/L) 174 314 198 201 298 204
Chloride (mg/L) 6.95 50.8 11.1 7.14 334 6.76
Sulfate (mg/L) 6.07 48.4 9.51 8.33 24.2 9.03
Bicarbonate (mg/L) 87.5 26.8 82.5 99.0 127 101
Total Calcium (mg/L) 64.3 43.2 61.8 60.5 52.2 60.9
Total Magnesium (mg/L) 1.91 3.14 2.00 9.79 22.6 12.1
Total Sodium (mg/L) 3.68 47.0 7.24 3.67 23.5 3.51
Total Potassium (mg/L) 1.31 11.1 2.07 1.46 7.24 1.45
Hardness (mg/L) 168 121 162 191 224 202
Number of samples 4 4 4 2 3 2
Sampling Dates gggéggg’ 1112072012, 0171472013, 11/19/2012, 01/14/2013, 03/25/2013

*Consistent flow was not observed in the reach of Crooked Creek upstream of the YWWTP until January 2013 and in the reach
downstream of the YWWTP until February 2013; therefore there were no samples on November 19, 2012, for either of those

reaches.
Table 4.9. Average proportion of major cations and anions from the discharges and from
Crooked Creek upstream and downstream of the discharges.
| UpstreamofDischarge |  Effluent | Downstream of Discharge
" Analyte | Harrison | Yellville | Harrison | Yellville | Harrison | Yellville
Chloride 0.04 0.04 0.16 0.11 0.06 0.03
Sulfate 0.04 0.04 0.15 0.08 0.05 0.04
Bicarbonate 0.50 0.49 0.09 0.42 0.42 0.49
Total Calcium 0.37 0.30 0.14 0.18 0.31 0.30
Total Magnesium 0.01 0.05 0.01 0.08 0.01 0.06
Total Sodium 0.02 0.02 0.15 0.08 0.04 0.02
Total Potassium 0.01 0.01 0.04 0.02 0.01 0.01
Proportion of TDS as 0.99 0.95 0.76 0.97 0.89 0.95
measured ions
Proportion of TDS as
Ca. Mg, HCO, 0.88 0.84 0.24 0.68 0.74 0.85
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Table 4.9 shows that the HWWTP and YWWTP effluents are substantially different in

terms of ionic composition. The ionic composition of the HWWTP effluent is somewhat evenly

distributed among sodium, sulfate, calcium, and chloride, which account for 60% of the total

ionic makeup. In contrast, the calcium and bicarbonate ions dominate the ionic composition of

the YWWTP effluent, accounting for 60% of the total ionic composition. Although the two

discharges have substantially different ionic makeup, the ionic makeup of Crooked Creek

upstream versus downstream of the discharges is relatively unaffected (Table 4.9) with calcium

and bicarbonate dominating the ionic composition of Crooked Creek upstream and downstream

of both discharges.

4.4

Discharge and Receiving Stream Water Quality Characteristics
Conclusions

The primary findings of the UAA water quality survey included the following:

Sulfate and chloride are only minor components of TDS in the Crooked Creek
reaches upstream and downstream of the discharges. In contrast, calcium and
bicarbonate dominate the TDS composition. Therefore, overall TDS was the
primary focus of the evaluation of the designated use attainment. For the purpose
of establishing criteria, appropriate sulfate and chloride concentrations should
reflect concentrations that are consistent with protective TDS criteria.

Background concentrations of TDS near Harrison and Yellville routinely exceed
the Crooked Creek site-specific criterion.

Concentrations of sulfate and chloride downstream of Harrison occasionally
exceed the Crooked Creek site-specific criteria.

The HWWTP and YWWTP discharges have a minimal effect on flows, TDS,
sulfate, and chloride concentrations and on ionic composition of Crooked Creek
downstream of the outfalls.

Applicable (ecoregion) criteria are not exceeded in the White River downstream
of the mouth of Crooked Creek.
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5.0 TOXICITY EVALUATION

The Clean Water Act (CWA) prohibits toxic discharges. The potential toxicity of TDS in
a discharge will depend on the ionic composition characteristic of the discharge, which can be

evaluated three different ways:

1. Direct toxicity testing of the effluent through routine monitoring or special
sampling,
2. Simulated toxicity testing using empirical models, and

Toxicity testing on effluent spiked with inorganic salts to mimic elevated TDS
levels.

In general, the preferred approach is to test on effluent spiked with inorganic salts to
mimic elevated TDS levels because it provides a direct measurement of the toxic threshold of
TDS of a particular ionic composition. In the case of the HWWTP and YWWTP discharges, the
actual ionic strength of the discharges is well below published toxic thresholds (Davies and
Hall 2007; Elphick et al. 2011; Lasier and Hardin 2010; Mount et al. 1997; Soucek and
Kennedy 2007; Soucek 2007, Soucek et al. 2011, van Dam et al. 2010) for the types of ions
present, and the discharges have a relatively minor impact on the ionic strength and composition
of the receiving stream. Therefore, evaluation of effluent toxicity tests and simulation using
empirical models (Mount et al. 1997; Lasier and Hardin 2010) should provide sufficient
information to evaluate the potential for toxicity to occur in whole effluent toxicity (WET)

testing on the discharges.

5.1 Literature-Based Evaluation

This evaluation used empirical models developed by Mount et al. (1997) and Lasier and
Hardin (2010) to estimate the chronic threshold of chloride and sulfate in the HWWTP and
YWWTP discharges. Mount et al. (1997) developed empirical equations to predict percent
survival in 48-hour acute toxicity tests on aqueous solutions made of calcium, magnesium,

sodium, chloride, sulfate, and bicarbonate. Lasier and Hardin developed acute-to-chronic ratios
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(ACRs) for Ceriodaphnia dubia in aqueous solutions dominated by chloride, sulfate, and
bicarbonate. The approach used herein was to estimate the acute toxicity threshold of chloride
and sulfate for C. dubia using equations developed by Mount et al. (1997) by “adding” chloride
and sulfate as sodium chloride and sodium sulfate to a “simulated effluent” having the ionic
composition of the HWWTP and YWWTP discharges indicated in Table 4.8.* Successively
more concentrated solutions were simulated until the predicted survival was 50%. The chloride,
sulfate, and TDS concentrations that predicted 50% survival provided an estimate of the acute
toxic threshold (LC50). This value was then multiplied by the ACRs reported by Lasier and
Hardin (2010) for chloride (4.6) and sulfate (2.3) to estimate the chronic thresholds chloride and
sulfate. An ACR of 3.0 was assumed for TDS.

Table 5.1 provides ion concentrations used for input to the Mount et al. (1997) model to
return an estimated survival of 50% for the two discharges. Table 5.2 provides the estimated
IC25 concentrations (concentration inhibiting C. dubia reproduction by 25%) based on model
predictions per Mount et al. (1997) and the ACRs from Lasier and Hardin (2010). A comparison
of these IC25 values with the maximum TDS, chloride and sulfate values from the biweekly
sampling (Tables 4.6 and 4.7) is also presented in Table 5.2. The values summarized in Table 5.2
indicate that the estimated chronic toxicity thresholds exceed maximum mineral concentrations

in the effluent by factors of two or more.

5.2 Effluent Testing

Only the HWWTP is required to conduct routine quarterly biomonitoring as a permit
requirement. HWWTP has conducted quarterly biomonitoring from the third quarter of 2007 to
the first quarter of 2011, at which point the frequency was reduced to semi-annual. When the
permit expired in 2012, the biomonitoring frequency returned to quarterly. Between 2007 and the
first quarter of 2013, there has been one WET test failure, which occurred during the first quarter

of 2008. No lethal or sublethal toxicity was observed in the subsequent monthly retesting

? For this simulation, we assumed that hardness and alkalinity in the discharges result from properties of the source
water which are, in turn, the result of geologic features of the ecoregion. In contrast, anthropogenic inputs to the
discharges were assumed to result in additional chloride and sulfate primarily as sodium salts. Accordingly,
alkalinity and hardness were held constant in these "simulated effluents."
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conducted as required by the permit. None of the 16 subsequent routine tests have shown lethal

or sub-lethal toxicity at the critical dilution (84%).

Table 5.1. Ion concentrations used for input to the model by Mount et al. 1997 to return an
estimated survival of 50% in a 48-hour acute toxicity test using C. dubia.

~ Ion Concentration S , Effluent Source -
(mg/L) HWWTP . YWWTP
Sodium 1,010 801
Potassium 11.1 7.24
Calcium 432 52.2
Magnesium 3.14 22.6
Chloride 907 719
Sulfate 864 685
Bicarbonate” 54.0 208
TDS 2,892 2,342
Cation/anion 1.05 1.02

Table 5.2. Estimated IC25 (concentration inhibiting C. dubia reproduction by 25%)
concentrations based on model predictions per Mount et al. (1997) and the ACRs
from Lasier and Hardin (2010).

o Effluent Source =
, HWWTP T _ YWWTP

o ol nese® fae2s®™ o L Lese®: | 1c25® ,
Ton (ACR) | (mg/L) | (mg/L) |IC25+[max?] | (mg/L) | (mg/L) |IC25+[max¥)

Chloride (4.6) 907 197 2.9 719 156 3.9

Sulfate (2.3) 864 376 4.8 685 298 9.9

TDS (3.0) 2,892 964 2.2 2,342 781 2.3
Notes:

(a) From Table 5.1.
(b) Based on ACR.
(¢) Highest concentration from biweekly sampling.

Effluent samples from HWWTP and YWWTP were collected on November 28, 2012,
and April 2, 2013, and tested for chronic toxicity to C. dubia in undiluted effluent per EPA
(2002). The sample collected on November 28, 2012, was submitted to AIC for testing. The

¢ Bicarbonate values in this table differ from those given in Tables 4.6 and 4.7 because Mount et al. (1997)
calculated bicarbonates based on APHA (1989).
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sample collected on April 2, 2013, was submitted to Huther and Associates, Inc.

(HAI; 1156 North Bonnie Brae, Denton, TX 76201) for testing. HAI is certified by ADEQ for
this type of testing. For each sampling date, the two effluents were tested concurrently with a
common control. TDS, sulfate, and chloride concentrations were measured in each sample.
Results are summarized in Table 5.3. Both samples submitted to AIC showed sub-lethal toxicity
while neither sample submitted to HAI showed toxicity. Although the level of toxicity correlated
with mineral concentrations with the tests performed by AIC, this was not the case with the data
set as a whole. For example, the TDS concentration for the YWWTP sample tested by HAI was
higher than the YWWTP TDS concentration tested by AIC, but the YWWTP sample tested by
AIC showed sub-lethal toxicity while the YWWTP sample tested by HAI did not.

Table 5.3. Results of chronic toxicity tests on HWWTP and YWWTP samples.

Sample Collected 11/28/2012 Sample Collected 04/02/2013

: | Chloride| Sulfate | TDS ~_ |Chloride| Sulfate | TDS
Sample | 5100 | R100™| (mg/L) | (mg/L) | (mg/L) | S$100 | R100 | (mg/L) | (mg/L) | (mg/L)
Control | 100 | 182 | NM NM | NM [ 100 | 217 | NM NM | NMm

HWWTP| 100 | 1299 65 110 430 | 100 | 235 51 66 340

YWWTP| 100 | 14.9¢ 41 21 270 | 100 | 22.8 23 25 320

Notes: NM=not measured

(a) S100 = percent survival (n=10) in undiluted sample

(b) R100 = average number of neonates per female in undiluted sample
(c) Significantly less than the control (p = 0.05)

Table 5.4 compares mineral concentrations in the effluent samples collected from
HWWTP and YWWTP on November 28, 2012, and April 2, 2013, to chronic toxicity thresholds
developed in the previous section (Table 5.2). This comparison demonstrates that the estimated
chronic toxicity thresholds are well above the measured ion concentrations from the effluent
samples.

These results suggest that the toxicity observed in the samples collected on November 28,

2012, is not due to dissolved minerals.
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Table 5.4. Comparison of estimated chronic toxicity thresholds (IC25 concentrations; see
Table 5.2) with measured mineral concentrations from HWWTP and YWWTP
samples collected November 28, 2012, and April 2,2013 (see Table 5.3).

R Effluent Source S
e AT HWWTP ST R YWWTPY 2 :
Sampling | | IC25*% | Measured | IC25+ | IC25% | Measured | IC25+
Date | Jon | (mg/L) |Concentration | [measured] | (mg/L) | Concentration |[measured]
Chloride 197 65 3.0 156 41 3.8
11/28/2012 | Sulfate 376 - 110 34 298 21 14.2
TDS 964 430 2.2 781 270 2.9
Chloride 197 51 3.9 156 23 6.8
04/02/2013 | Sulfate 376 66 5.7 298 25 11.9
TDS 964 340 2.8 781 320 2.4

* Value from Table 5.2.

5.3 Toxicity Evaluation Conclusions

This evaluation of potential ion toxicity indicated the following:

l. The HWWTP effluent routinely passes NPDES biomonitoring tests;

2. TDS, sulfate, and chloride concentrations in the HWWTP and YWWTP samples
showing sub-lethal toxicity effluent were well below chronic toxicity thresholds
derived from published ion-toxicity relationships; and

3. TDS, sulfate and chloride concentrations from biweekly sampling of the HWWTP
and YWWTP are well below chronic toxicity thresholds indicated by published
ion-toxicity relationships.

This evaluation demonstrates that there is a very low potential for episodes of toxicity in

routine WET testing due to current mineral concentrations.
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6.0 ATTAINABLE USES

This section evaluates attainable uses in Crooked Creek in the presence of the HWWTP

and YWWTP discharges.

6.1 Primary and Secondary Contact Recreation
Mineral content of surface water is not typically a relevant parameter used to consider the
attainability of contact recreation uses. Therefore, current concentrations of dissolved minerals

should have no effect on the attainability of these uses.

6.2 Domestic Water Supply
Current concentrations of TDS are well below secondary drinking water standards for
TDS, sulfate, and chloride of 500, 250, and 250 mg/L, respectively. Therefore, the current

mineral regime in the receiving streams will support this use.

6.3 Industrial Water Supply

Current concentrations of dissolved minerals do not affect the attainability of this use.

6.4  Agricultural Water Supply: Crops

The most commonly used guideline for salinity tolerance of crops is Ayers and Westcot
(1985). In this document, yield potentials for a number of crops are associated with soil and
water salinity values measured as electrical conductance. Salinity values associated with yield
potentials for cotton, soybeans, and rice are summarized in Table 6.1. The water salinity (ECw)
values reported in Ayers and Westcot (1985) have been calculated from the soil salinity (ECe)
values reported (ECw = ECe/1.5). TDS values shown in Table 6.1 were calculated from the
conductivity values (TDS = 650*conductivity). The average TDS concentration for Crooked
Creek downstream of the HWWTP (220 mg/L; see Table 4.6) is well below the calculated
irrigation water TDS values summarized in Table 6.1, thus indicating that effluent TDS would

not be expected to negatively affect crop productivity. The US Salinity Laboratory
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(US Department of Agriculture, Agricultural Research Services) has calculated linear regressions
of irrigation water salinity (measured as the conductivity) to relative rice yield measurements
based on experiments conducted in the late 1990s (Zeng and Shannon 2000). These relationships
are based on the response of rice to sodium chloride (NaCl) solutions of various strengths that
were used for irrigation in the experiments. Table 6.2 shows irrigation water conductivities for
relative yields of grain weight per panicle and grain weight per plant that correspond to the yield
potentials that are shown in Table 6.1. These values were calculated using Zeng and Shannon’s
(2000) linear regression equations. TDS values in Table 6.2 are calculated using the same
equation as Table 6.1 values. The linear regression relationships developed by the US Salinity
Laboratory indicate that a TDS concentration (due primarily to NaCl) of 1,000 mg/L could
reduce rice productivity by about 10%. Tacker et al. (2001) also report that irrigation water with
conductivity greater than 1.2 dS/m (approximately 780 mg/L TDS) is borderline for use on rice.
The University of Arkansas Cooperative Extension Service reports that TDS levels greater than

770 parts per million (ppm) in irrigation water for rice are cause for concern.

Table 6.1. Influence of soil salinity (ECe) and irrigation water salinity (ECw) on crop
tolerance and yield potential of selected crops (Ayers and Westcot 1985).

coton, |Condidsm [ 7.7 | 51 [o6] 64 |13 [ 84 [17] 12 [27] 18
TDS, mg/. | — |3315| — | 4160 | — |5460| —~ |7,800| - | 11,700
N Cond,dS/m | 3 | 2 |38 | 26 | 51 | 34 | 72| 48 | 11 | 76
1ee TDS, mg/L | — |1,300| — | 1,690 | — |2210| — |3,120| - | 4940
Cond,dS/m | 5 | 33 | 55| 37 | 63 | 42 | 75| 5 | 10. | 67
Soybean
DS, mg/. | — |2,145| — |2405| — |2,730| — |3250| - | 4355
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Table 6.2. Irrigation water salinity for selected relative rice yield measurements calculated
using US Salinity Laboratory linear regression equations (Zeng and
Shannon 2000).

Grain weight per panicle @ Conductance (dS/m) |  0.49 1.71 3.54 6.59 12.68
TDS (mg/L) 317 1,110 2,299 4,280 8,244
Grain weight per plant ® Conductance (dS/m) | 0.46 1.52 3.12 5.78 11.10
TDS (mg/L) 297 989 2,026 3,755 7,212

Notes:
(a) ECw =(1.040 — relative yield)/0.082, *=0.87
(b) ECw = (1.043 —relative yield)/0.094, ’=0.83

This information indicates that Crooked Creek is suitable for irrigation, and the mineral

concentrations in Crooked Creek will not affect the attainability of the agricultural water supply

usce.

6.5 Agricultural Water Supply: Livestock

There are no published guidelines for salinity/TDS in pasture irrigation water (personal
communication, Bryce Baldridge, University of Arkansas Extension Agent, Lawrence County,
University of Arkansas Extension Service, Walnut Ridge, Arkansas). However, field
observations indicate that the land adjacent to Crooked Creek is used extensively as cattle
pasture. This information indicates that these aspects of the agricultural water supply use are

currently attained in Crooked Creek.

6.6 Aquatic Life

To evaluate the attainability of aquatic life uses (perennial Ozark Highlands
fishery) water quality and biological surveys were conducted during the fall of 2012
(September 19 and 20 and November 27 and 28) and spring of 2013 (April 2 and 3). The

purpose of the field surveys was as follows:

6-3
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1. To establish the range of chemical, physical, habitat and biological conditions
present in Crooked Creek upstream and downstream of the HWWTP and
YWWTP outfalls; and

2. To evaluate factors (habitat, pollutants) that could potentially limit aquatic life in
downstream stream reaches affected by the HWWTP and YWWTP discharges.

Attainability of the aquatic life use is addressed in Section 7 of this document.
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7.0 AQUATIC LIFE ATTAINMENT EVALUATION

The evaluation of attainable aquatic life uses included a field survey of benthic
macroinvertebrates, fish, and habitat upstream and downstream of the HWWTP during the dry
season (September and November 2012) flow conditions and a field survey of benthic
macroinvertebrates and habitat upstream and downstream of the HWWTP and YWWTP during
the wet season (April 2013) flow conditions.

One objective of the analysis of biological communities was to evaluate the effects of
elevated minerals due to the HWWTP and YWWTP discharges. Accordingly, this evaluation
involved comparisons between upstream and downstream communities. Because sulfate and
chloride are only minor components of TDS in the Crooked Creek reaches upstream and
downstream of the discharges (Section 4.3), overall TDS was the primary focus of the evaluation
of the designated use attainment. Monitoring data presented in Section 4.0 demonstrate that TDS
concentrations at both the upstream and downstream sites in both reaches exceed the Crooked
Creek TDS criterion of 200 mg/L. Therefore, upstream versus downstream comparisons of
biological communities do not address potential effects on aquatic life due to the fact that TDS
concentrations also exceed the criterion upstream of the outfall. Evaluation of potential effects
due to TDS concentrations that exceed criteria must be based on comparisons with reference

locations that do not exceed TDS criteria. Therefore, the comparisons of primary interest were as

follows:
1. CC-0 versus CC-1 to assess potential effects on Crooked Creek due to the
HWWTP discharge,
2. CC-2 versus CC-3 to assess potential effects on Crooked Creek due to the
YWWTP discharge, and
3. All Crooked Creek locations versus least-disturbed Ozark Highland ecoregion

reference streams to document potential differences in biological communities
resulting from the existing minerals regime in Crooked Creek.

Comparisons with reference streams used available data from ADEQ's routine biological

monitoring of least-disturbed waterbodies. An advantage of this type of comparison is that it can
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account for variability among sites with information from several reference sites and comparison

sites. A disadvantage of this approach is that the comparison is somewhat biased because

Crooked Creek is not a least-disturbed system in the reaches upstream and downstream of the

HWWTP and YWWTP discharges. Therefore, a certain level of impairment due to factors other

than minerals (e.g., urbanization and other land uses) should be expected in those reaches.

Based on conversations with ADEQ staff, this approach used benthic macroinvertebrate

and water quality collections from Yocum Creek (YC) and Long Creek (LC) at two locations on

each stream (YC-1, YC-2, LC-1 and LC-2). Basic information for these sites is provided in

Table 7.1. Both spring and fall macrobenthos collections were available from one or two sites on

both reference streams. Field sampling methods used in ADEQ’s routine biological monitoring

(timed single-habitat collections from riffles) as well as sample sorting and taxonomic

identification protocols were comparable to those used for this study.

Table 7.1.

benthic macroinvertebrate communities.

Basic information for least-disturbed reference sites used in the analysis of

, Drainage Area | Sample ~ADEQ Sample
Stream Name (miz,) Latitude | Longitude Date Reference Number
Yocum Creek 1 55 36.41444 | -93.3829 ?Tjgzggg (1) igggitgo
Yocum Creek 2 55 36.41439 | -93.3862 1 /é\lf//I;OOO ADg§4k-4
Long Creek 1 190 36.38808 | -93.3116 ?g;gzggg(l) j:gggjt:?g
Long Creek 2 190 36.38793 | -93.3116 ?g;gzggg (1) igggiijg

Sampling of the Crooked Creek biological communities involved the following efforts:

. Fall 2012: Fish and benthic macroinvertebrate sampling upstream and
downstream of the HWWTP (locations CC-0 and CC-1, respectively), and

. Spring 2013: Benthic macroinvertebrate sampling upstream and downstream of
HWWTP (CC-0 and CC-1, respectively) and YWWTP (CC-2 and CC-3,
respectively).
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Fall sampling in the YWWTP reach was not conducted because surface flow was absent,
as is normal for that reach during that season. An examination of the results of the fall sampling
of the HWWTP reach and consultation with ADEQ staff indicated that there would be no need
for additional fish sampling during the spring 2013 and that an adequate assessment of effects on
the biota due to mineral discharges could be made based on the fall benthic macroinvertebrate
and fish sampling of the HWWTP reach and spring macroinvertebrate sampling of both the
HWWTP and YWWTP reaches.

The approach to evaluating differences in communities using multiple reference and
comparison sites was to compute the overall percent similarity for each pair-wise combination of
reference and Crooked Creek sites. The magnitude and consistency of differences between
reference and Crooked Creek sites were compared by examining the average and range of
percent similarity across all pair-wise comparisons in light of differences in water quality

(i.e., minerals).

7.1 Habitat Evaluation

Comparisons between upstream and downstream fish communities require that habitat is
at least roughly equivalent between comparison reaches or that the confounding effects of habitat
can be resolved based on habitat preferences of the biota. Benthic macroinvertebrate collection
was conducted in a single habitat (riffle) within each reach so that habitat would have less
potential to confound comparisons with the macroinvertebrate communities. Habitat
characterization followed high-gradient stream habitat assessment procedures per Barbour et al.
(1999). The characterization included visual evaluation of physical habitat and a scoring
methodology that allowed a rough comparison of habitat quality among sites.

Physical variables assessed included the following:

Canopy cover,
Substrate type,
Sediment characteristics,

Dominant aquatic vegetation,

A e

Proportion of reach with aquatic vegetation,
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Pool/riffle ratio,
Average depth, width, current velocity,

Dominant riparian vegetation, and

© % N o

Watershed features.
Scored habitat variables included the following:

10.  Epifaunal substrate/available cover,
11. Embeddedness,

12.  Velocity/depth regime,

13. Sediment deposition,

14. Channel flow status,

15. Channel alteration,

16.  Frequency of riffles or bends,

17. Bank stability,

18.  Vegetative protection, and

19.  Riparian vegetative zone width.

Assessment of physical and habitat characteristics was conducted upstream (CC-0) and
downstream (CC-1) of the HWWTP during September and November 2012 and April 2013, as
well as upstream and downstream of YWWTP during April 2013, to identify potential habitat
differences between the comparison reaches. The same FTN field personnel performed the

evaluations of the upstream and downstream reaches.

7.1.1 Habitat Characteristics: Results and Discussion

Results of the assessment of physical characteristics and habitat variables upstream
(CC-0) and downstream (CC-1) of the HWWTP for the fall 2012 sampling are presented in
Tables 7.2 and 7.3. Results of the assessment of upstream and downstream locations for the
spring 2013 sampling are presented in Tables 7.4 and 7.5. Completed habitat forms are provided

in Appendix D. Nonpoint runoff from urbanization and pasture habitat within the immediate
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vicinity potentially affected both upstream and downstream locations of both reaches. Neither of
the stream reaches was channelized.

Crooked Creek habitat was comparable upstream and downstream of the HWWTP and
was comprised of pools, riffles, and runs dominated by cobble and gravel with a small
percentage of organic substrate components. Scored habitat variables (Tables 7.2 and 7.4) can be
used to evaluate relative habitat quality. Although they are somewhat subjective and subject to
investigator bias, they are useful for evaluating general trends and relationships and for detecting
large differences in habitat. A given difference in total habitat scores can be due to small
consistent differences among most or all parameters, or large differences among a few. In
general, differences in total habitat scores of approximately 20 points or more can be considered
to indicate an actual difference in habitat quality. By this criterion, the assessment indicated
similar habitat quality of optimal condition in the reaches upstream and downstream of the
HWWTP and the YWWTP (Tables 7.2 and 7.4).

Comparison of physical habitat variables (Tables 7.3 and 7.5) also indicated similar
conditions upstream and downstream of both discharges. One notable seasonal difference was
higher substrate coverage with attached algae in the reaches upstream and downstream of
HWWTP in the spring sampling (up to 80% in both reaches; see Table 7.5) compared to the fall
sampling (0% to 1%; see Table 7.3). Discharge data collected in the immediate vicinity of the
macroinvertebrate sampling locations show similar depths and velocities in the upstream and
downstream macroinvertebrate sampling locations. The downstream location was approximately

0.1 ft deeper and 0.14 ft/sec slower than the upstream location.
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Table 7.2. Summary of habitat evaluation performed September 19 and 20, 2012.

L Category CC-0 CcC-1
Epifaunal Substrate/Available Cover 18 18
Embeddedness 18 17.5
Velocity/Depth Regime 19 17
Sediment Deposition 15 16
Channel Flow Status 14 16.5
Channel Alteration 20 20
Frequency of riffles 20 19
Bank Stability 7/9 6.5/7
Vegetative Protection 7/9 8.5/9
Riparian Vegetative Zone Width 3/10 6/9.5
Total Habitat Score 169 170.5

The score reported is the average of scores from two separate sections of the reach scored independently.

Table 7.3.

Summary of physical and habitat characteristics evaluation performed
September 19 and 20, 2012.

_ Category CC-0 CC-1
Canopy cover Partly open Partly open
Bedrock 10 10
Boulder 5 10
. Cobble 35 25
Iclcl)c\)]regrzr;c) substrate (% Gravel 50 50
© Sand 0 2
Silt 0 3
Clay 0 0
. CPOM <5 5
Or trate (%
Cramicatirae 0 [rpou & e
Shell 0 0
Dominant aquatic vegetation None Rooted emergent
Percent of reach with aquatic vegetation 0 1
Pool/riffle ratio 1:2 1:3
Average stream depth (m) 04 0.3
Average stream width (m) 10 12.5
Average current velocity (m/s) 0.2 0.2
Substrate odors Normal Normal
Substrate oils None None
Substrate deposits None None
Embedded stones black on underside? No No
Dominant riparian vegetation Trees (RB)/grasses (LB) Trees (RB)/grasses (LB)
Land use Forest/field/pasture Forest/field/pasture
Watershed features Pollution sources Yes Yes
Erosion Minimal Minimal
Weather Clear/sunny Clear/sunny
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Table 7.4. Summary of habitat evaluation performed April 2 and 3, 2013.
~ Category CC-0 CC-1* CC-2 CC-3
Epifaunal Substrate/Available Cover 19 17.5 16 19
Embeddedness 18 17 18 17
Velocity/Depth Regime 19 19 19 20
Sediment Deposition 19 16.5 18 18
Channel Flow Status 19 19 19 19
Channel Alteration 20 20 20 17
Frequency of Riffles (or bends) 20 19 13 19
Bank Stability (LB) 6 5.5 7 8
Bank Stability (RB) 9 7.5 9 9
Vegetative Protection (LB) 5 6.5 9 9
Vegetative Protection (RB) 10 8.5 10 9
Riparian Vegetative Zone Width (LB) 3 6.5 9 10
Riparian Vegetative Zone Width (RB) 10 9 10 9
Total Habitat Score 177 171.5 177 183

* The score reported is the average of scores from two separate sections of the reach scored independently.
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Table 7.5. Summary of physical and habitat characteristics evaluation performed April 2
and 3, 2013.
- CC-1 CC-1.
S : (upstream |(downstream|
Category CC-0 portion)* | portion)* | CC-2 CC-3
Canopy cover Partly open | Partly open | Partly open | Partly open | Partly open
Bedrock 10 10 10 0 0
Boulder 5 10 10 <1 5
Inorganic Cobble 40 35 30 50 45
substrate Gravel 45 45 50 50 50
(% coverage) |Sand 0 0 0 0 0
Silt 0 0 0 0 0
Clay 0 0 0 0 0
Organic CPOM 10 5 <5 0 0
substrate (% |FPOM 0 0 0 0 0
composition) |Shell 0 0 0 0 0
Rooted &
Dominant aquatic vegetation Attached | - Attached attached None None
algae algae
algae
Percept of reach with 30 20 5 0 0
aquatic vegetation
Pool/riffle ratio 1:1 1:1 1:2 4:1 4:1
Average stream depth (m) NR NR NR NR NR
Average stream width (m) 10 NR 10 25 25
Average current velocity NR NR NR NR NR
(m/s)
Substrate odors Normal Normal Normal Normal Normal
Substrate oils Absent Absent Absent Absent Absent
Substrate deposits None None None None None
Embed@ed stones black on No No No No No
underside?
Dommgnt riparian Trees, Trees, Trees Trees Trees
vegetation grasses grasses
Forest, Forest, Forest, field, |Forest, field|Forest, field
Land use field, field,
Watershed pasture pasture pasture pasture pasture
features Pollution Yes Yes Yes Yes Yes
sources
Erosion Moderate | Moderate | Moderate | Moderate | Moderate
Weather Rain Rain Rain Cloudy Rain

*Upstream and downstream portions of CC-1 refer to upstream and downstream portions of the reach in which sampling
site CC-1 is located.
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Substrate composition among the Crooked Creek sampling locations (where
macroinvertebrate sampling was conducted) and the reference stream locations is summarized on
Figure 7.1.

Both fall and spring sampling included the collection of a duplicate riffle sample from the
location downstream of the HWWTP (CC-1). Differences between the duplicate samples were

within the expected range of variability.
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Figure 7.1. Substrate composition in Crooked Creek and the reference streams.
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7.1.2 Habitat Characteristics: Conclusions

Habitat assessments indicated that within the study area, Crooked Creek is a waterbody
with generally coarse substrates and land use dominated by forest and pasture. No differences in
habitat quality upstream (CC-0) and downstream (CC-1) of the HWWTP were indicated by the
assessment, including variables that could be affected by water quality such as an abundance of
filamentous algae. Habitat evaluations indicated very similar habitat overall upstream and
downstream of the YWWTP. The procedure classified habitat at both reaches as “optimal.” The
abundance and diversity of fish is expected to follow the same general pattern as habitat quality.
Large deviations from this expectation indicate the influence of other limiting factors such as
water quality.

Visual evaluation of Figure 7.1 indicates that (1) gravel and cobble substrates dominate
all Crooked Creek and reference locations, and (2) the range of percent gravel and cobble
composition at the sampling sites is within the range of percent gravel and cobble composition at
the reference stream locations. This comparison shows that substrate composition was generally
comparable between upstream and downstream sampling locations in Crooked Creek and
between the reference stream locations and Crooked Creek sampling locations. None of the sites
contained fine or embedded substrates that might be expected to impair benthic

macroinvertebrate communities.

7.2 Biological Community Survey Methodology

7.2.1 Benthic Macroinvertebrate Field and Laboratory Methods

Invertebrate sampling was conducted using the five-minute traveling kick method
(ADEQ 2010). Invertebrates were sampled using a D-frame kick net with 0.5-mm mesh net. Two
riffles within each reach were sampled for a combined time of five minutes. Each riffle was
sampled by starting at a downstream corner of the riffle and kicking the substrate along a
diagonal path upstream through the riftle for 2.5 minutes. The two riffle samples were combined
into one composite sample. After removal and washing of large debris, the entire content of the

net was washed into wide-mouth plastic jars and immediately preserved with 70% ethanol.
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Both fall and spring sampling included the collection of a duplicate riffle sample from the
location downstream of the HWWTP (CC-1).

Samples were sorted in the laboratory by dispensing the entire sample onto a Caton grid.
All organisms were sorted from randomly selected grids, one grid at a time, until a minimum of
250 organisms were collected. All individuals were counted in the selected grid. If one grid
yielded greater than 250 organisms, the sub-sampling was considered complete. Some samples
yielded large numbers of organisms in the first grid (e.g., the CC-1 duplicate yielded greater than
700 individuals). Sorted organisms were transferred to 70% ethanol in glass vials. To assure
thorough removal of specimens from the sample, the sorted residue was retained and examined
by a second biological technician. If the second sorting produced fewer than 10% of the number
of organisms found in the initial sorting, the sorting of that sample was considered complete. If
the second sorting produced more than 10% of the number of organisms found in the initial
sorting, the sample was resorted until the 10% goal was reached.

Taxonomic identifications were carried out to the lowest practical taxon according to
Merritt and Cummins (1996), Thorp and Covich (2001) and Houston (1980). In general,
macroinvertebrates were identified to genus except for bivalve mollusks, gastropods, dipteran
larvae, and decapod shrimp, which were identified to family. A voucher collection of
invertebrate taxa collected at the sites was retained for further reference. Taxonomic
identifications in the voucher collection were verified by a second taxonomist and identification

discrepancies were resolved.

7.2.2 Benthic Macroinvertebrate Data Analysis

Benthic invertebrate data were evaluated following the bioassessment III protocols
outlined in Plafkin et al. (1989) as modified by ADEQ (ADEQ personal communication).
Appendix E provides a detailed description of this methodology as applied to this study for two
types of comparisons: (1) locations downstream of the HWWTP and YWWTP discharges using
upstream sites as a reference (CC-1 versus CC-0 for the HWWTP reach and CC-3 versus CC-2
for the YWWTP reach); and (2) all Crooked Creek stations versus least-disturbed waterbodies
(LC-1,LC-2, YC-1, and YC-2).
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7.2.3 Fish Sampling Methods

Prior to sampling each stream reach, the upper and lower ends of the reach were
cordoned off using block nets. Fish sampling was conducted using a Smith-Root LR-24 DC
current backpack electroshocker. Sampling of each reach was conducted by probing all available
habitat beginning at the downstream end of the reach, and proceeding upstream. Two sampling
passes were performed on each reach. Stunned fish were collected in a plastic bucket and
maintained with aeration until processed. Each individual captured was identified in the field to
species according to Robison and Buchanan (1988). Physical anomalies were documented.
Individuals not positively identified in the field were killed, preserved in formalin, and identified
in the laboratory. After processing, all living fish were returned to the sampling reach.

Fish data were evaluated using the fish community biocriteria for Ozark Highland
streams (Table 7.6) established by ADEQ (personal communication). Total scores of 37 to 45
identify the stream as fully supporting the designated use, 25 to 36 as generally supporting,

13 to 24 as impaired, and 0 to 12 as not supporting.

Table 7.6. Fish community biocriteria for Ozark Highlands streams.

o : ' Score o X

Metric.. .02 o 0 050 3K s
% Sensitive Individuals >31 31-20 <20
% Cyprinidae (Minnows) 48 — 64 39-470r65-73 <39 or >73
% Ictaluridae (Catfishes) > 1-29 <1 or >3% bullheads
% Centrarchidae (Sunfishes) 4 —15® <4 or 15-20" >20 or >2% green sunfish
% Percidae (Darters) >11 5-11 <5
% Primary Feeders <42 42 -49 >49
% “Key” Individuals >23 2316 <16
Diversity* >2.77 2.77-2.37 <2.37

%

# Species >WA*0.034+16.45 V%éAQﬁéiZi?gggo <WA*0.034+12.26

Notes: WA = watershed area (mi%)
(a) No more than 7% bullheads.
(b) No more than 12% green sunfish.
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7.3 Biological Characteristics Results and Discussion

7.3.1 Benthic Macroinvertebrates

Upstream versus Downstream of HWWTP and YWWTP Outfalls

Table 7.7 summarizes the percent similarity of benthic macroinvertebrate communities
upstream versus downstream of the HWWTP and YWWTP. Appendix E provides a detailed
description of how Table 7.7 was compiled. The fall samples indicated slight to no significant
impairment at the location downstream of the HWWTP (CC-1 and CC-1 duplicate) relative to
the upstream location (CC-0). The spring samples indicated slight to no significant impairment at

the location downstream of the HWWTP and moderate impairment at the location downstream

of the YWWTP.

Table 7.7. Summary of upstream versus downstream comparisons of benthic
macroinvertebrate communities in Crooked Creek.

L , ~ | Percent Similarity with e G ‘
Season | Downstream Station | Reference (Upstream) |  Interpretation
Fall CC-1 HWWTP) 68.8% Slight impairment
CC-1 duplicate (HWWTP) 93.8% No significant impairment
CC-1 HWWTP) 75.0% Slight impairment
Spring | CC-1 duplicate (HWWTP) 87.5% No significant impairment
CC-3 (YWWTP) 33.3% Moderate impairment

One of the potential underlying mechanisms that may affect assemblage structure is the
presence of stressors such as elevated mineral concentrations, which is the focus of this study. As
shown in Section 4.0, the outfalls have a minor influence on downstream TDS concentrations at
both locations. Average TDS, sulfate, and chloride concentrations increased by 17 mg/L,

4.9 mg/L, and 4.9 mg/L, respectively, in Crooked Creek below the HWWTP outfall (Table 4.6).
This corresponded to a minimal change in the macroinvertebrate community downstream as
represented by duplicate samples (no significant impairment to slight impairment; see Table 7.7).
Upstream to downstream differences in TDS concentrations in both reaches are typically less
than monthly or biweekly differences (Figure 4.1). It is not clear whether a cause and effect
relationship would be expected to exist between small changes such as these. The YWWTP

reaches showed the largest upstream to downstream assemblage differences (Table 7.7) but
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showed the smallest upstream to downstream mineral differences in both absolute and relative
terms, where average TDS and sulfate concentrations increased by 8 mg/L and 0.6 mg/L,
respectively, downstream of the YWWTP outfall (Table 4.7). This result shows that the
magnitude of the minerals increase downstream of the discharge is not commensurate with the
downstream change in the benthic macroinvertebrate communities. If the macroinvertebrate
assemblages are responding to the modest upstream to downstream increases in mineral
concentrations (i.e., a less than 10% difference in upstream versus downstream 95" percentile
TDS values), then the greatest upstream to downstream mineral differences (observed at the
HWWTP) should cause the greatest upstream to downstream assemblage differences. The
opposite was observed. Accordingly, there must be other underlying mechanisms affecting
assemblage structure. These underlying factors do not appear to be related to physical habitat or
substrate because those factors do not vary appreciably between upstream and downstream

locations.

Crooked Creek Locations versus Least-Disturbed Reference Streams

Overall similarity values for each pair-wise combination of a Crooked Creek location
versus a least-disturbed reference location are provided in Table 7.8 and summarized in
Table 7.9. Appendix E provides a detailed description of how Tables 7.8 and 7.9 were compiled.
Table 7.9 demonstrates that depending on the season and the particular sites that are compared,
sites upstream or downstream of the HWWTP or YWWTP were slightly to moderately impaired

relative to least-disturbed reference sites.

Table 7.8. Comparison matrix of overall percent similarity between least-disturbed reference
streams and Crooked Creek sites.

“Season: | ooSite U |iEYCa o TRYCR | fiimed D e
CC-0 52.9% 66.7% 46.7% 60.0%
Fall CC-1 41.2% 66.7% 53.3% 60.0%
CC-1 Dup 47.1% 86.7% 60.0% 73.3%
CC-0 47.1% No data 44.4% 50.0%
CC-1 41.2% No data 44.4% 44.4%
Spring CC-1 Dup 41.2% No data 38.9% 44.4%
CC-2 58.8% No data 66.7% 66.7%
CC-3 29.4% No data 27.8% 27.8%
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Table 7.9. Summary of overall percent similarity between least-disturbed reference and
Crooked Creek sites.

Season ; Summary Statistic | Percent Similarity |  Interpretation
Minimum 41.2% Moderate Impairment
Fall Mean 59.5% Slight Impairment
Maximum 86.7% No Significant Impairment
Minimum 27.8% Moderate Impairment
Spring Mean 44.9% Moderate Impairment
Maximum 66.7% Slight Impairment

A summary of TDS, chloride and sulfate concentrations from ten sampling events on
Yocum Creek and Long Creek during the same general time period as the biological sample
collection (2001 through 2004 for the water quality sampling versus 2000 and 2001 for the
biological sampling), and during multiple seasons, shows an average TDS concentration of
228 mg/L (14% greater than the Crooked Creek criterion), with all measurements in excess of
the Crooked Creek TDS criterion of 200 mg/L (Table 7.10). Sulfate and chloride values were all

less than the current Crooked Creek criteria.

Table 7.10.  Summary of mineral concentrations from ADEQ sampling of Long Creek and
Yocum Creek least-disturbed streams.

Gelnn | . | TDS | Sulfate | Chloride
 Location | SamplingDate | (mg/L) | (mg/L) | (mg/L)
10/10/2000 238 7.8 15.6
11/07/2000 226 7.9 14.5
Long Creek (ADEQ WHI0071) 09/12/2000 227 6.9 14.0
05/29/2001 229 9.7 17.0
06/26/2001 226 9.2 17.0
10/27/2003 235 5.9 12.2
01/12/2004 236 7.5 12.6
Yocum Creek (ADEQ WHI0137) 03/22/2004 33 69 128
05/17/2004 207 5.7 9.9
Minimum 207 5.7 9.9
Mean 228 7.5 14.0
Maximum 238 9.7 17.0

These TDS concentrations exceed Crooked Creek criteria by similar or greater

magnitudes than concentrations from biweekly monitoring of the Crooked Creek locations
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during this study. This result demonstrates that TDS concentrations similar to the existing
Crooked Creek concentrations, including those influenced by the discharges, will support a
least-disturbed benthic macroinvertebrate community. This would also suggest that the slight
changes in TDS upstream and downstream of the HWWTP do not cause the observed differences
in the benthic macroinvertebrate community in that reach. Chloride and sulfate concentrations
are higher in Crooked Creek than in the least-disturbed streams (though still generally lower than
ecoregion criteria). As discussed in Section 4.3, chloride and sulfate are a minor part of the ionic
makeup of Crooked Creek, with most TDS present as calcium and bicarbonate (Table 4.9). This
is likely the case for Ozark Highland ecoregion streams in general. Therefore, for the purposes of

aquatic life protection in this case, it is appropriate to focus on TDS.

7.3.2 Fish

Relative species abundances for the September 2012 collections are presented in
Table 7.11. Biocriteria metrics and metric values (Ozark Highlands streams) for the
September 2012 collection in the HWWTP reach are presented in Table 7.12.

Cyprinids dominated fish communities in terms of species composition and numbers of
individuals in Crooked Creek upstream (CC-0) and downstream (CC-1) of the HWWTP
(Table 7.11). Campostoma oligolepis was the most common cyprinid at both locations followed
by Luxilus pilsbryi. In addition, the most common species by family at both sites were
Hypentelium nigricans (Catostomidae), Noturus exilis (Ictaluridae), Ambloplites constellatus
(Centrarchidae), Etheostoma caeruleum (Percidae), and Coftus carolinae (Cottidae). All
dominant species by family, with the exception of Campostoma oligolepis and Cottus carolinae
are key species in the Ozark Highlands. Cottus carolinae is an indicator species in the Ozark
Highlands.

The fish communities upstream and downstream of the HWWTP were very similar with
respect to the total taxa, relative abundances, and biocriteria metric values for the Ozark
Highlands streams (Tables 7.11 and 7.12). The fish community IBI scores indicate that Crooked
Creek “generally supports” Ozark Highland fish communities upstream of the HWWTP (CC-0)
and “fully supports” those communities downstream of the HWWTP (CC-1).
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Table 7.11.  Summary of fish collections (as percent relative abundance) conducted
September 19 and 20, 2012.
e , Sampling Location
_ Family Species LCC-0. CC-1
Campostoma oligolepis 52.1 48.6
Luxilus chrysocephalus 0.3 0.3
Luxilus pilsbryi* 14.0 11.7
Cyprinidac Nocomis biguttatus 1.0 0.5
Notropis nubilus** 4.3 5.1
Notropis rubellus 1.3 1.4
Pimephales notatus 0.6 04
Semotilus atromaculatus 0.0 0.2
. Hypentelium nigricans * 1.2 0.9
Catostomidae Moxostoma duquesnii 0.5 0.5
[ctaluridac Ameiurus natalis 0.0 0.2
Noturus exilis™* 3.2 1.8
Fundulidae Fundulus catenatus 0.0 0.1
Fundulus olivaceus 0.0 0.1
Poeciliidae Gambusia affinis 0.2 0.1
Ambloplites constellatus* 2.3 2.8
Lepomis cyanellus 0.1 0.0
Centrarchidae | Lepomis megalotis 0.8 1.0
Micropterus dolomieu™ 0.4 0.5
Micropterus salmoides 0.1 0.1
Etheostoma blennioides 0.7 1.1
Percidae Etheostoma caeruleum™ 14.1 18.6
Etheostoma zonale 0.4 1.1
Cottidae Cottus carolinae™* 2.4 3.0
Total Taxa 20 23
Total Number 1,078 1,681

* Ozark Highlands ecoregion key species
** Ozark Highlands ecoregion indicator species
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Table 7.12.  Summary of fish community biocriteria metrics for sampling conducted
September 19 through 20, 2012.

Sampling Location
; = , CC-0 : Gl CC-1
" Biocriteria Metric Metric Score Metric Value Metric Score Metric Value

% Sensitive Individuals 5 41.56 5 43.96
% Cyprinidae 1 73.56 3 68.23
% Ictaluridae 5 3.25 5 2.02
(% bullheads) 0.00 0.18
% Centrarchidae 3 3.71 5 4.34
(% Green sunfish) 0.09 0.00
% Percidae 5 15.21 5 20.70
% Primary Feeders 1 56.96 1 54.07
% Key Individuals 5 35.25 5 36.29
Diversity 3 2.43 3 2.53
# Species 3 15-20* 5 15-20*
Total Score 31 37

*Metric value was calculated using a watershed size of 76 square miles.

7.4 Additional Factors Potentially Affecting Use Attainability

ADEQ’s review of the draft UAA report requested evaluation of causal variables that
might contribute to the impairment observed in the macrobenthic community downstream of
YWWTP in the spring sampling, such as habitat variables (see Sections 7.1.1 and 7.1.2),
timeliness of sampling efforts downstream of the YWWTP after consistent flow was

re-established, and other water quality parameters such as nutrients.

7.41 Timeliness of Sampling Efforts

As discussed in Section 4.1.2, the sampling site downstream of YWWTP did not achieve
consistent flow until approximately 40 days after consistent flow was achieved at the upstream
sampling site. The biological sampling effort occurred in Crooked Creek approximately 90 and
50 days after consistent flow was achieved at the Y WWTP upstream and downstream sites,
respectively. The extent to which this difference could account for the observed differences in
the macroinvertebrate communities is unclear. Differences in the time available for colonization
might be expected to affect diversity measures such as taxa richness and community loss. The

score for the upstream versus downstream comparison of taxa richness was zero for the YWWTP
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reach in spring 2013 (see Table E.7 in Appendix E), which is consistent with this expectation.
However, the comparison for the community loss metric (score = 4) does not support this

expectation. It is unclear how time of colonization might affect the remaining metrics in

Table E.7.

7.4.2 Other Water Quality Variables

FTN deployed data loggers upstream and downstream on the YWWTP in the spring of
2013 to monitor diel changes in dissolved oxygen, pH, conductivity, and temperature. However,
the upstream logger malfunctioned during deployment, which precluded an upstream versus
downstream comparison of those factors.

Biweekly sampling of the receiving streams and discharges included analyses of major
anions and cations in selected samples, which demonstrated that the discharges have minimal
effects on ion composition in Crooked Creek (Tables 4.8 and 4.9). However, the data set did not
include upstream versus downstream measurements of nutrients, so nutrients cannot be evaluated
as a potential factor. However, it should be noted that ADEQ stated in its comments on the draft

UAA report that changes in the benthic macroinvertebrate community are consistent with effects

due to nutrients.

7.5 Aquatic Life Use Attainability

Results of the analysis of biological communities with respect to existing mineral

concentrations can be summarized as follows:

1. Both outfalls have a minor impact on downstream TDS, sulfate, and chloride
concentrations;
2. Habitat evaluations indicated very similar habitat upstream and downstream of the

YWWTP. Discharge data collected in the immediate vicinity of the
macroinvertebrate sampling locations also show similar depths and velocities
upstream and downstream. Based on the habitat evaluations, Wolman pebble
counts, and flow transect data, it was concluded that habitat is not a likely cause
of the observed impairment of the downstream macroinvertebrate assemblage

compared to the upstream assemblage and to least-disturbed ecoregion reference
conditions;
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3. There is no discernible adverse impact on fish communities in Crooked Creek due
to the presence of the HWWTP. Because the impact of the YWWTP on
downstream water quality is similar to that of the HWWTP, it is likely that the
YWWTP water quality has a similarly negligible adverse impact on the
downstream fish communities;

4. Spring samples upstream versus downstream of the discharges show no
significant impairment to moderate impairment of the benthic community in the
downstream reaches. However, the magnitude and timing of the TDS, sulfate, and
chloride increases downstream of the discharges are not commensurate with the
downstream changes in the benthic macroinvertebrate communities;

5. A total of five independent biological samples (two macrobenthic samples with
two duplicates, and one fish sample) were collected in the upstream and
downstream reaches of the HWWTP. Three of the five (two macrobenthic and the
fish sample) showed no impairment, and the remaining two showed slight
downstream impairment. These results are consistent with similar habitat
characteristics in the upstream and downstream reaches. For example, percent
algal cover, which would be expected to respond to differences in water quality
due to the discharges, did not change from upstream to downstream. Therefore,
the HWWTP has only minimal effects on the biology in the downstream
reach; and

6. TDS concentrations exceed the Crooked Creek site-specific criterion at all
locations, including those upstream of the HWWTP and YWWTP discharges.
Based on data collected during the study, sulfate and chloride values rarely
exceeded the Crooked Creek criteria. Benthic macroinvertebrate communities
show moderate to slight impairment when compared to communities in
least-disturbed streams. TDS concentrations in the least-disturbed streams
considered in this study were similar or higher and also exceeded the Crooked
Creek site-specific criterion. Therefore, the existing minerals concentrations in
Crooked Creek, including those due to input from the HWWTP and YWWTP,
can be expected to support Ozark Highland ecoregion least-disturbed benthic
macroinvertebrate communities.

These findings demonstrate conclusively that the modest increases in TDS, sulfate, and
chloride concentrations downstream of the HWWTP and YW WTP outfalls do not cause adverse
impacts to aquatic life, and also demonstrate that the existing TDS concentrations in the Crooked
Creek reaches upstream and downstream of the HWWTP and YWWTP do not limit benthic
macroinvertebrate communities and can be expected to support the Ozark Highland fisheries

designated use.
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8.0 EVALUATION OF ALTERNATIVES

UAA guidance requires that an evaluation be made of the alternatives to the direct
discharge of the water. These alternatives are evaluated for technical and economic
considerations. Based on a number of similar evaluations in previous UAAs, the alternatives for
management of effluents with elevated dissolved minerals are limited. Three alternatives that
have been reviewed for similar applications include: (1) reverse osmosis (RO) treatment of the
wastewater, (2) pumping the wastewater to a larger stream that holds the potential for dilution of
the minerals, and (3) treatment using a constructed wetland. FTN has completed this evaluation
of alternatives based on previous experience, information from published literature, and from
data provided by the city. The evaluation was primarily completed by Rex Robbins, PE, of FTN.

Based on preliminary screening of these three options, the use of a constructed wetland
can be dismissed for both facilities. Constructed wetlands can only be used to reduce sulfate,
which results in the production of bicarbonate in place of sulfate (Hedin et al. 1989). Sulfate
makes up an average of 15% of the TDS of the HWWTP (Table 4.9). Therefore, although a
constructed wetland could, in principle, reduce sulfate in the HWWTP discharge, the resulting
TDS concentration would not be decreased (due to the replacement of the sulfate ions with
bicarbonate ions) and no net benefit would be obtained. In addition, wetland treatment will have
no effect on TDS as calcium, sodium, bicarbonate, or chloride (Hedin et al. 1989), which
comprise, on average, 54% of the HWWTP discharge TDS (Table 4.9). Similarly, calcium,
sodium, bicarbonate, and chloride comprise an average of 79% of the TDS of the YWWTP
discharge and would be virtually unaffected by wetland treatment.

Accordingly, the following sections evaluate two alternatives for achieving compliance

with the Arkansas water quality criteria:

. RO treatment to remove or reduce dissolved minerals; and

o Pumping the wastewater to a larger stream that holds the potential for dilution of
the minerals.
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These two alternatives will be compared with the anticipated cost of implementing
revised site-specific criteria for dissolved minerals in Crooked Creek. The evaluation of these

alternatives follows.

8.1 TDS Treatment Through Reverse Osmosis

Wastewater technologies, such as conventional precipitation, can efficiently remove the
heavy metals from wastewater to meet the effluent requirements. However, these systems do not
remove the dissolved compounds like sulfate and TDS. As a result, the effluent flow from the
treatment plant is limited by the dilution of the flow in the receiving stream to reduce these
constituents to acceptable concentrations.

RO is an advanced water/wastewater treatment process capable of removing dissolved
contaminants such as TDS, sulfate, and chloride. It is essentially an extension of a filtration
process in which highly pressurized feed water flows across a membrane, with a portion of the
flow, identified as “permeate,” going through the membrane. The rest of the feed is called
“concentrate” because it carries off the concentrated contaminants rejected by the membrane.
The concentrate amount depends on many factors and can vary between 10% to 30% of the feed.
Depending on the size of the pores in the membrane, the process results in different classes of
separation. For the removal of dissolved solids, a membrane capable of rejecting elemental

particles must be utilized.

8.1.1 Technical Considerations

Based on the preliminary information available from equipment manufacturers, RO is a
possible alternative treatment for effluent to meet the limits for TDS and sulfate. The RO
permeate would be of high quality and meet downstream Arkansas WQS in this process.

The most common problems with RO involve the tendency for fouling problems when
applied to concentrated waste streams and the cost of operation (i.e., electricity, membrane
cleaning, etc.).

The disposal of the concentrated brine generated by this process is a larger problem. This

issue generally becomes the controlling factor in the selection of RO for many applications. RO
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separates the contaminants from water, but it does not chemically change them to other

non-polluting compounds. This concentrate would require disposal by other methods.

8.1.2 Concentrate Disposal Options

The brine solution may be (1) solidified and disposed onsite, (2) transported offsite for
stabilization prior to landfilling, or (3) transported offsite to a municipal or industrial wastewater
treatment system. The waste brine solution is not a hazardous waste in Arkansas, but disposal in
neighboring states may be restricted to industrial or hazardous waste facilities. Transportation

will be a critical factor for two of the three options.

8.1.2.1 Onsite Stabilization

The concentrate could be stabilized onsite, using a cementitious element such as Portland
cement or fly ash. This would require the construction of a mixing facility, purchase of the
cementitious agent, crews, and equipment to mix the waste solution, regulatory authority to
dispose of the waste onsite, and engineering support for selection and operation of a disposal
area. The critical and unknown costs for this option are the mixing ratio for the waste
solution/stabilization agent, and any required environmental protection controls for the disposal
area. The mixing ratio determines the tonnage necessary for purchase of the stabilizing agent,
and the environmental protection controls could range from open disposal on land adjacent to the

facility or the installation of a landfill with liners and caps.

8.1.2.2 Offsite Treatment

The wastewater could be transported offsite by truck to an industrial or municipal
wastewater treatment facility. It would be necessary to provide waste profile information to each
facility to obtain cost information. For treatment and discharge, the treatment facility would need
to be located at a site with capabilities for discharging to a large waterbody or to an underground
disposal well. The critical cost component would be the cost of transportation and the cost per

disposal on a per-gallon basis.
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8.1.2.3 Offsite Stabilization

The wastewater could be transported to an industrial or municipal landfill for stabilization
and disposal. Offsite disposal offers several advantages. The site earthwork balance does not
have to account for onsite disposal, and there is a minimum of regulatory approval required when
the waste is removed to an offsite facility. For local landfills, the costs may be lower than for
landfills dedicated to industrial or hazardous waste, but the environmental control can differ from

cell to cell, requiring more oversight of disposal operations.

8.1.3 Economic Considerations for the Harrison WWTP

For the Harrison WWTP, a set of conditions was chosen to provide a basis for sizing
equipment and estimating operating costs. The water analysis and the design flow requirements
are primary considerations in the sizing and cost of the equipment. Pumps and piping that are
associated with the RO process would be required along with controls, building, utilities, etc.

The basic assumptions used in the analysis of costs for the HWWTP are shown below:

1. A design flow of approximately 2.6 mgd (1,800 gallons per minute [gpm]) is the
basis for sizing the RO system.

2. An average flow rate of 2.6 mgd (1,800 gpm) is the basis for calculating operating
costs.
3. To reduce the amount of brine requiring disposal, the system will consist of a

minimum of three RO units in series, and a holding tank to facilitate disposal of
the concentrate. Each pass will have a reject rate of 20%.

4, Approximately 8.3 million gallons per year at 5% solids will be generated as brine
solution reject from the RO treatment system and will require disposal.

5. The treated effluent will be discharged to waters of the United States.

6. The waste brine solution would be about 5% solids.

The following cost information is based upon a three-stage RO system, able to
sequentially concentrate the reject water to about 1/100 of its original volume. The concentrate

could then be stored in an onsite holding tank.
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The capital costs of installing an RO treatment system have been estimated by the
US Army Corps of Engineers (USACE) to range from $1.44 to $2.13 per gallon per day. This is
for a single-stage RO unit. For a three-stage RO unit, it is estimated that the costs would increase
by a factor of 1.5. The costs were developed by USACE for a typical brackish water application
in Florida. These values are widely cited in the literature, and although dated, are still considered
adequate for a comparison of alternatives. Over this time period (since the mid-1990s), the cost
of RO membranes has been reduced. However, the cost of ancillary equipment (i.e., equipment
housing, pumping, piping) has increased. Therefore, the costs are considered valid for the
intended use. For purposes of this discussion, the costs for installing an RO system are estimated
at $2.16 per gallon per day. This provides an estimated capital cost of the treatment system of
approximately $5,600,000.

USACE further estimated the operating costs of an RO system (less the costs of brine
disposal) at about $0.001 per gallon for a large-scale treatment system. This cost would translate
to an annual operating cost of about $950,000.

The above costs are based on generic estimates. However, these estimates provide a
method for comparison between the different alternatives that are available. As stated above, the
costs of disposal of the concentrate actually becomes the controlling factor with this application.

For the disposal of the concentrate, the critical cost components for offsite treatment or
disposal are the cost of transportation and the per-ton disposal fee for the waste. Typical haul and
disposal costs for a similar project have been shown to be about $1.00 per gallon for transport
and disposal at an Oklahoma facility. The use of a local landfill or a deep well disposal site in
Louisiana, if acceptance of the waste can be obtained, may lower that cost to about $0.60 per
gallon. Even at this lower cost, the annual costs associated with disposal would be about
$5,000,000 per year. It is possible that, given these high costs, an evaporator or other means for
drying the solids would be feasible. However, there would still be a dried product requiring
disposal. The cost of installing and operating the drying equipment is not expected to be
significantly lower than shown above for hauling and disposal.

Therefore, based on these preliminary calculations, RO treatment would have a capital

cost of about $5.6 million and an annual operating cost of about $5,950,000.
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8.1.4 Economic Considerations for the Yellville WWTP

For the Yellville WWTP, a set of conditions was chosen to provide a basis for sizing
equipment and estimating operating costs. The water analysis and the design flow requirements
are primary considerations in the sizing and cost of the equipment. Pumps and piping that are
associated with the RO process would be required along with controls, building, utilities, etc.

The basic assumptions used in the analysis of costs for the YWWTP are shown below:

1. A design flow of approximately 0.75 mgd (520 gpm) is the basis for sizing the
RO system.

2. An average flow rate of 0.29 mgd (200 gpm) will be the basis for calculating
operating costs.

3. To reduce the amount of brine requiring disposal, the system will consist of a
minimum of three RO units in series, and a holding tank to facilitate disposal of
the concentrate. Each pass will have a reject rate 0of 20%.

4, Approximately 441,500 gallons per year at 5% solids will be generated as brine
solution reject from the RO treatment system and will require disposal.

5. The treated effluent will be discharged to waters of the United States.

6. The waste brine solution would be about 5% solids.

The following cost information is based upon a three-stage RO system, able to
sequentially concentrate the reject water to about 1/100 of its original volume. The concentrate
could then be stored in an onsite holding tank awaiting disposal.

The capital costs of installing an RO treatment system have been estimated by USACE to
range from $1.44 to $2.13 per gallon per day. This is for a single-stage RO unit. For a three-stage
RO unit, it is estimated that the costs would increase by a factor of 1.5. For purposes of this
discussion, the costs for installing an RO system are estimated at $3 per gallon per day. This
provides an estimated capital cost of the treatment system of approximately $2,250,000.

USACE further estimated the operating costs of an RO system (less the costs of brine
disposal) at about $0.001 per gallon for a large-scale treatment system. This cost would translate
to an annual operating cost of about $110,000.

For both the capital and operating costs, the factors provided by USACE may be low due

to the relative size of this application. However, the cost estimates should provide a method for
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comparison. Also, as stated above, the costs of disposal of the concentrate actually becomes the
controlling factor with this application.

For the disposal of the concentrate, the critical cost components for offsite treatment or
disposal are the cost of transportation and the per ton disposal fee for the waste. Typical haul and
disposal costs for a similar project have been shown to be about $1.00 per gallon for transport
and disposal at an Oklahoma facility. The use of a local landfill or at a deep well disposal site in
Louisiana, if acceptance of the waste can be obtained, may lower that cost to about $0.60 per
gallon. Even at this lower cost, the annual costs associated with disposal would be about
$265,000. It is possible that, given these high costs, an evaporator or other means for drying the
solids would be feasible. However, there would still be a dried product requiring disposal. The
cost of installing and operating the drying equipment is not expected to be significantly lower
than shown above for hauling and disposal.

Therefore, based on these preliminary calculations, RO treatment would have a capital

cost of about $2,250,000 and an annual operating cost of about $375,000.

8.2 Pipeline

This alternative is not attractive for either facility because there is not a waterbody nearby
that could serve as an appropriate receiving stream. The only large river that could possibly serve
as a receiving stream would be the White River, which is over 30 miles away from the HWWTP
and 8 miles away from the YWWTP.

The estimated cost of building a pipeline from the HWWTP to the White River would be
over $24,000,000, including the purchase of right-of-way. The cost of pumping and maintenance
would add another $150,000 annually to the cost of this option for the HWWTP.

The estimated cost of building a pipeline from the YWWTP to the White River would be
about $3,400,000, including the purchase of right-of-way. The cost of pumping and maintenance
would add another $100,000 annually to the cost of this option for the YWWTP.
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8.3 Summary of Costs
The three available options for management of the mineral concentrations from the

facilities are as follows:

1. Direct discharge under modified dissolved minerals criteria;
2. Installation of an RO treatment system; or
3. Installation of a pipeline to the White River.

Tables 8.1 and 8.2 summarize the estimated costs with each option for each facility. Any
capital and operating costs associated with the direct discharge option (e.g., effluent monitoring)
would also be required in the other options, and therefore were not added to the cost estimates.
The implementation costs for the direct discharge refer to costs for the UAA study and

consulting and legal costs to support the rule-making process to modify the dissolved minerals

criteria.
Table 8.1. Summary of capital, operating, and implementation costs for various options to
attain compliance with permit limits for the Harrison WWTP.
Lk Estimated C'apital_ Estimated Annual Implementation
Option Description Cost Operating Cost Cost
Discharge to Crooked Creek -- - $150,000
RO Treatment $5,600,000 $5,950,000 --
Pipeline to White River $24,000,000 $150,000 -
Table 8.2. Summary of capital, operating, and implementation costs for various options to
attain compliance with permit limits for the Yellville WWTP.
. |Estimated Capital | Estimated Annual | Implementation
~ Option Description |  Cost | OperatingCost |  Cost
Discharge to Crooked Creek - -- $150,000
RO Treatment $2,250,000 $375,000 --
Pipeline to White River $3,400,000 $100,000 --
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8.4 Alternatives Analysis Conclusions

The information presented in this section indicates that the most cost-effective option for
the HWWTP and YWWTP discharges is direct discharge. Implementing this option, however,

will require modified dissolved minerals criteria in Crooked Creek, the current receiving stream.
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9.0 PROPOSED SITE-SPECIFIC CRITERIA

9.1  Synopsis of Supporting Information

As mentioned in Section 1.0, the reaches of Crooked Creek upstream and downstream of
the HWWTP and YWWTP outfalls (stream segments 11010003-049 and 11010003-048,
respectively) are listed on the 2008 303(d) list as impaired for TDS, sulfate, and chloride due to
due to exceedances of existing site-specific minerals criteria for Crooked Creek. Because of
these impairment listings, permit limits for dissolved minerals for the HWWTP and YWWTP
could be set equal to the instream criteria for those reaches of Crooked Creek. This UAA
proposes site-specific criteria that are similar to Ozark Highland ecoregion criteria. The

observations and reasoning in support of the proposed criteria are as follows:

1. The UAA demonstrated that although the sulfate, chloride, and TDS
concentrations in the HWWTP and YW WTP effluents exceed instream criteria,

the discharges only have a minor effect on the mineral concentrations of Crooked
Creek (Sections 4.2 and 4.3).

2. In the UAA study reaches, sulfate and chloride are minor components of the TDS,
which is primarily composed of calcium and bicarbonate (Section 4.3). Therefore,
under existing conditions, overall TDS should be the primary focus of minerals
criteria, and site-specific TDS criteria should be based on TDS concentrations that
protect the Ozark Highland fisheries designated use. Sulfate and chloride criteria
should reflect concentrations that are consistent with protective TDS criteria.

3. The slight increase in mineral concentrations downstream of the HWWTP
corresponded to a minimal change in the macroinvertebrate community (no
significant impairment to slight impairment). It is not clear whether a cause and
effect relationship would be expected to exist between small changes such as
these. The YWWTP reaches showed the largest upstream to downstream
assemblage differences and the smallest upstream to downstream mineral
differences in both absolute and relative terms. If the macroinvertebrate
assemblages are responding to the modest upstream to downstream increases in
mineral concentrations (i.e., a less than 10% difference in upstream versus
downstream 95 percentile TDS values), then the greatest upstream to
downstream mineral differences (observed at the HWWTP) should cause the
greatest upstream to downstream assemblage differences. The opposite was
observed. This result shows that, when considering both discharges, the
magnitude of the mineral increase downstream of the discharges is not
commensurate with the downstream change in the benthic macroinvertebrate
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communities. Accordingly, there must be underlying factors other than habitat or
minerals affecting assemblage structure.

4. Evaluations of mineral concentrations and biological communities in
least-disturbed streams demonstrates that TDS concentrations similar to the
existing Crooked Creek concentrations, including those influenced by the

discharges, will support least-disturbed benthic macroinvertebrate communities
(Sections 7.3 and 7.5).

Mineral concentrations similar to ecoregion criteria will support the Ozark Highland
fisheries designated use provided that sulfate and chloride continue to have a minor contribution

to TDS as indicated by existing conditions.

9.2 Proposed Criteria

Proposed criteria are based on existing mineral conditions in Crooked Creek. Existing
conditions were based on available monitoring data from ADEQ ambient monitoring of Crooked
Creek. Because the 2008 Arkansas 303(d) list is the latest EPA-approved list (which evaluated
data from the 2002 to 2007 date range), data from the past 10 years were examined for each of
the ADEQ monitoring stations shown on Figure 9.1. Appendix G provides the ADEQ historical
monitoring data for those monitoring stations. Ninety-fifth percentile values for each of the
ADEQ monitoring stations are provided in Table 9.1. The proposed revised site-specific criteria
(Table 9.2) are based on the values in Table 9.1 as described below for the following two reaches

of Crooked Creek:

1. Upper Reach (Figure 9.1): From the HWWTP to ADEQ monitoring station
WHI0193. The proposed revised TDS, sulfate, and chloride criteria for this reach
(Table 9.2) are the highest of the 95™ percentile values from stationsWHI0066
and WHI0193 (Table 9.1).

2. Lower Reach (Figure 9.1): From ADEQ monitoring station WHI0193 to the
mouth of Crooked Creek at the White River. The proposed revised TDS criterion
for this reach (Table 9.2) is the highest of the 95™ percentile values from
stations WHI0048B and WHI0048C (Table 9.1). There are no proposed changes
to the sulfate and chloride criteria in this reach.
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Table 9.1. Ninety-fifth percentile values of ADEQ historical monitoring data for dissolved
minerals in Crooked Creek.
95" Percentile Values at ADEQ Monitoring Station (mg/L)
e B R L WHI0048A/| |
Parameter| WHI0200 | WHI0067 | WHI0066 | WHI0193®) | WHI0048B | WHI0048C
TDS 226 233 269 226 221 238
Sulfate 11.6 9.4 24.4 9.4 7.6 10.2
Chloride 8.3 11.3 22.6 10.7 7.6 7.9
Period of |11/28/2011 |08/05/2003 |08/05/2003  [08/19/2003 |12/09/2003 |12/09/2003
Record® 07/30/2013 [07/30/2013 107/30/2013 07/09/2013 [06/04/2013¥ 06/04/2013”
I(\211())teZDEQ discontinued monitoring at WHI0048A and moved the sampling point upstream from Yellville to WHI0193.
(b) Date range queried was from August 1, 2003, to July 31, 2013, on ADEQ surface water quality monitoring data search page
(http://www.adeq.state.ar.us/techsvs/water_quality/water_quality_station.asp, accessed August 20, 2013).
(¢) Represents the full period of record for this station.
(d) Actual date range of data obtained from the search query for this station.

Table 9.2. Proposed criteria for dissolved minerals in Crooked Creek.

_Existing Criteria__ ___Proposed Criteria
| Chloride | Sulfate | TDS | Chloride | Sulfate | TDS
~ Stream Reach " (mg/L) | (mg/L) | (mg/L) | (mg/) | (mg/L) | (mg/L)
Upstream reach (from
HWWTP to WHI0193) 20 20 200 22.6 24.4 269
Downstream reach (from
WHI0193 to mouth of 20 20 200 No change | No change 238
Crooked Creek)
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FTN Associates, Ltd.
ATTN: Mr. Jim Malcolm

3 Innwood Circle, Suite 220
Little Rock, AR 72211

This report contains the analytical results and supporting information for samples submitted on July 27, 2012. Attached
please find a copy of the Chain of Custody and/or other documents received. Note that any remaining sample will be
discarded two weeks from the original report date unless other arrangements are made.

This report is intended for the sole use of the client listed above. Assessment of the data requires access to the entire
document.

This report has been reviewed by the Laboratory Director or a qualified designee.

Jphn Overbey
oratory Directgr
This document has been distributed to the following:

PDF cc: FTN Associates, Ltd.
ATTN: Mr. Jim Malcolm
jtm@ftn-assoc.com

FTN Associates, Ltd.
ATTN: Mr. Pat Downey
pjd@ftn-assoc.com

FTN Associates, Ltd.
ATTN: Mr. Jeremy Rigsby
jmr@ftn-assoc.com

8600 Kanis Road - Little Rock, AR 72204 www.Americaninterplex.com Phone 501-224-5060 « FAX 501-224-5072



August 6, 2012
Control No. 159725
Page 2 of 5

AMERICAN e,
ﬁi INTERPLEX (&)
LasonaToREs 2207

FTN Associates, Ltd.
3 Innwood Circle, Suite 220
Little Rock, AR 72211
SAMPLE INFORMATION

Project Description:

Seven (7) water sample(s) received on July 27, 2012
4315-050

Harrison UAA

Receipt Details:
A Chain of Custody was provided. The samples were delivered in one (1) ice chest.

Each sample container was checked for proper labeling, including date and time sampled. Sample containers were
reviewed for proper type, adequate volume, integrity, temperature, preservation, and holding times. Any exceptions are
noted below:

Sample Identification:

Laboratory ID Client Sample ID Sampled Date/Time  Notes
159725-1 H001 25JUL12 1030 25-Jul-2012 1030
159725-2 HWWTP DS 25JUL12 1200 25-Jul-2012 1200
159725-3 Y001 25JUL12 1503 25-Jul-2012 1503
159725-4 Clear Cr Ref 26JUL12 1300 26-Jul-2012 1300
159725-5 Crooked Cr US 26JUL12 1545 26-Jul-2012 1545
159725-6 Crooked Cr HWY 7 26JUL12 1600 26-Jul-2012 1600
159725-7 HWY 65 26JUL12 1610 26-Jul-2012 1610
Qualifiers:

D  Resultis from a secondary dilution factor

References:

"Methods for Chemical Analysis of Water and Wastes", EPA/600/4-79-020 (Mar 1983) with updates and supplements
EPA/600/5-91-010 (Jun 1991), EPA/600/R-92-129 (Aug 1992) and EPA/600/R-93-100 (Aug 1993).

"Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW846)", Third Edition.

"Standard Methods for the Examination of Water and Wastewaters", 21st edition.

"American Society for Testing and Materials" (ASTM).

"Association of Analytical Chemists" (AOAC).

8600 Kanis Road - Little Rock, AR 72204 www.Americaninterplex.com Phone 501-224-5060 « FAX 501-224-5072
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FTN Associates, Ltd.
3 Innwood Circle, Suite 220
Little Rock, AR 72211
ANALYTICAL RESULTS
AIC No. 159725-1
Sample Identification: HO01 25JUL12 1030
Analyte Result RL Units Qualifier
Total Dissolved Solids 390 10 mg/l
SM 2540 C Prep: 31-Jul-2012 1502 by 285  Analyzed: 02-Aug-2012 1132 by 285 Batch: W40586
Chloride 65 2 mg/l D
EPA 300.0 Prep: 27-Jul-2012 1458 by 07 Analyzed: 30-Jul-2012 1200 by 07 Batch: S$32860 Dil: 10
Sulfate 99 2 mg/l D
EPA 300.0 Prep: 27-Jul-2012 1458 by 07 Analyzed: 30-Jul-2012 1200 by 07 Batch: $32860 Dil: 10
AIC No. 159725-2
Sample Identification: HWWTP DS 25JUL12 1200
Analyte Result RL Units Qualifier
Total Dissolved Solids 250 10 mg/l
SM 2540 C Prep: 31-Jul-2012 1502 by 285  Analyzed: 02-Aug-2012 1132 by 285 Batch: W40586
Chloride 19 0.2 mg/l
EPA 300.0 Prep: 27-Jul-2012 1458 by 07 Analyzed: 30-Jul-2012 1250 by 07 Batch: $32860
Sulfate 21 0.2 mg/l
EPA 300.0 Prep: 27-Jul-2012 1458 by 07 Analyzed: 30-Jul-2012 1250 by 07 Batch: S32860
AIC No. 159725-3
Sample Identification: Y001 25JUL12 1503
Analyte Result RL Units Qualifier
Total Dissolved Solids 330 10 mg/l
SM 2540 C Prep: 31-Jul-2012 1502 by 285 Analyzed: 02-Aug-2012 1132 by 285 Batch: W40586
Chloride 82 2 mg/l D
EPA 300.0 Prep: 27-Jul-2012 1458 by 07 Analyzed: 30-Jul-2012 1523 by 07 Batch: $32860 Dil: 10
Sulfate 24 0.2 mg/l
EPA 300.0 Prep: 27-Jul-2012 1458 by 07 Analyzed: 30-Jul-2012 1315 by 07 Batch: S32860
AIC No. 159725-4
Sample Identification: Clear Cr Ref 26JUL12 1300
Analyte Result RL Units Qualifier
Total Dissolved Solids 160 10 mgl/l
SM 2540 C Prep: 02-Aug-2012 1205 by 285  Analyzed: 06-Aug-2012 1332 by 285 Batch: W40605
Chloride 7.9 0.2 mg/l
EPA 300.0 Prep: 27-Jul-2012 1458 by 07 Analyzed: 30-Jul-2012 1340 by 07 Batch: $32860
Sulfate 5.0 0.2 mg/i
EPA 300.0 Prep: 27-Jul-2012 1458 by 07 Analyzed: 30-Jul-2012 1340 by 07 Batch: $32860

8600 Kanis Road ¢ Little Rock, AR 72204

www.Americaninterplex.com

Phone 501-224-5060 « FAX 501-224-5072
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FTN Associates, Ltd.
3 Innwood Circle, Suite 220
Little Rock, AR 72211
ANALYTICAL RESULTS
AIC No. 159725-5
Sample Identification: Crooked Cr US 26JUL12 1545
Analyte Result RL Units Qualifier
Total Dissolved Solids 210 10 mg/l
SM 2540 C Prep: 02-Aug-2012 1205 by 285  Analyzed: 06-Aug-2012 1332 by 285 Batch: W40605
Chloride 9.0 0.2 mg/l
EPA 300.0 Prep: 27-Jul-2012 1458 by 07 Analyzed: 30-Jul-2012 1408 by 07 Batch: S32860
Sulfate 5.6 0.2 mg/l
EPA 300.0 Prep: 27-Jul-2012 1458 by 07 Analyzed: 30-Jul-2012 1408 by 07 Batch: $S32860
AIC No. 159725-6
Sample Identification: Crooked Cr HWY 7 26JUL12 1600
Analyte Result RL Units Qualifier
Total Dissolved Solids 170 10 mg/l
SM 2540 C Prep: 02-Aug-2012 1205 by 285  Analyzed: 06-Aug-2012 1332 by 285 Batch: W40605
Chloride 6.6 0.2 mg/l
EPA 300.0 Prep: 27-Jul-2012 1458 by 07 Analyzed: 30-Jul-2012 1703 by 07 Batch: S32860
Sulfate 3.2 0.2 mg/l
EPA 300.0 Prep: 27-Jul-2012 1458 by 07 Analyzed: 30-Jul-2012 1703 by 07 Batch: S32860
AIC No. 159725-7
Sample Identification: HWY 65 26JUL12 1610
Analyte Result RL Units Qualifier
Total Dissolved Solids 200 10 mg/l
SM 2540 C Prep: 02-Aug-2012 1205 by 285 Analyzed: 06-Aug-2012 1332 by 285 Batch: W40605
Chloride 7.9 0.2 mg/l
EPA 300.0 Prep: 27-Jul-2012 1458 by 07 Analyzed: 30-Jul-2012 1728 by 07 Batch: S32860
Sulfate 5.1 0.2 mg/l
EPA 300.0 Prep: 27-Jul-2012 1458 by 07 Analyzed: 30-Jul-2012 1728 by 07 Batch: S32860

8600 Kanis Road - Little Rock, AR 72204

www.Americaninterplex.com

Phone 501-224-5060 « FAX 501-224-5072



j AMERICAN
s =

August 6, 2012
Control No. 159725

Page 5 of 5
LABORATORIES
FTN Associates, Ltd.
3 Innwood Circle, Suite 220
Little Rock, AR 72211
DUPLICATE RESULTS
RPD

Analyte AIC No. Result RPD Limit Preparation Date Analysis Date Dil Qual
Total Dissolved Solids 159669-1 42 mg/l 31Jul12 1502 by 285  02Aug12 1132 by 285

Batch: W40586 Duplicate 40 mg/l 488 10.0 31Jul121502by 285 02Aug12 1132 by 285
Total Dissolved Solids 159725-4 160 mg/l 02Aug12 1205 by 285 06Aug12 1332 by 285

Batch: W40605 Duplicate 160 mg/l 1.23 10.0 02Aug121205 by 285 06Aug12 1332 by 285

LABORATORY CONTROL SAMPLE RESULTS

Spike
Analyte Amount % Limits RPD Limit Batch Preparation Date Analysis Date Dil Qual
Chloride 20 mgl/l 98.5  90.0-110 S32860 27Jul12 1459 by 07 30Jul12 1044 by 07
Sulfate 20 mgl/l 99.9  90.0-110 S32860 27Jul12 1459 by 07 30Jul12 1044 by 07
MATRIX SPIKE SAMPLE RESULTS
Spike
Analyte Sample Amount % Limits Batch  Preparation Date  Analysis Date Dil Qual
Chloride 159725-1 20 mg/l 98.4 80.0-120 S$32860 27Jul12 1459 by 07 30Jul12 1109 by 07
159725-1 20 mgl/l 105 80.0-120 S$32860 27Jul121459by 07 30Jul12 1135 by 07
Relative Percent Difference: 4.61 10.0 S32860
Sulfate 159725-1 20 mg/l 100 80.0-120 S32860 27Jul12 1459 by 07 30Jul12 1109 by 07
159725-1 20 mg/l 103 80.0-120 S32860 27Jul121459by 07  30Jul12 1135 by 07
Relative Percent Difference: 1.83 10.0 S32860
LABORATORY BLANK RESULTS
Qc
Analyte Result RL PQL Sample Preparation Date Analysis Date Qual
Total Dissolved Solids <10 mg/l 10 10 W40586-1 31Jul12 1502 by 285  02Aug12 1132 by 285
Total Dissolved Solids <10 mg/l 10 10 WA40605-1 02Aug12 1205 by 285 06Aug12 1332 by 285
Chloride < 0.2 mgll 0.2 0.2 S$32860-1 27Jul12 1459 by 07 30Jul12 1019 by 07
Sulfate < 0.2 mgll 0.2 0.2 S$32860-1 27Jul12 1459 by 07 30Jul12 1019 by 07

8600 Kanis Road - Little Rock, AR 72204

www.Americaninterplex.com

Phone 501-224-5060 « FAX 501-224-5072
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CORPORATION /.’
LABORATORIES 72 AL

FTN Associates, Ltd.
ATTN: Mr. Jim Malcolm

3 Innwood Circle, Suite 220
Little Rock, AR 72211

This report contains the analytical results and supporting information for samples submitted on September 21, 2012.
Attached please find a copy of the Chain of Custody and/or other documents received. Note that any remaining sample
will be discarded two weeks from the original report date unless other arrangements are made.

This report is intended for the sole use of the client listed above. Assessment of the data requires access to the entire
document.

This report has been reviewed by the Laboratory Director or a qualified designee.

Jphn Overbey
oratory Directgr
This document has been distributed to the following:

PDF cc:  FTN Associates, Ltd.
ATTN: Mr. Jim Malcolm
jtm@ftn-assoc.com

8600 Kanis Road - Little Rock, AR 72204 www.Americaninterplex.com Phone 501-224-5060 « FAX 501-224-5072
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FTN Associates, Ltd.

3 Innwood Circle, Suite 220

Little Rock, AR 72211

SAMPLE INFORMATION

Project Description:

Six (6) water sample(s) received on September 21, 2012
4315-050

Crooked Creek UAA

Receipt Details:
A Chain of Custody was provided. The samples were delivered in one (1) ice chest.

Each sample container was checked for proper labeling, including date and time sampled. Sample containers were
reviewed for proper type, adequate volume, integrity, temperature, preservation, and holding times. Any exceptions are
noted below:

Sample Identification:

Laboratory ID Client Sample ID Sampled Date/Time  Notes
161161-1 Y001 19SEP12 1015 19-Sep-2012 1015
161161-2 CC-1 19SEP12 1930 19-Sep-2012 1930
161161-3 CC-0 20SEP12 1823 20-Sep-2012 1823
161161-4 HO001 20SEP12 1908 20-Sep-2012 1908
161161-5 WR-0 20SEP12 2132 20-Sep-2012 2132
161161-6 WR-1 20SEP12 2213 20-Sep-2012 2213
Qualifiers:

D  Resultis from a secondary dilution factor

References:

"Methods for Chemical Analysis of Water and Wastes", EPA/600/4-79-020 (Mar 1983) with updates and supplements
EPA/600/5-91-010 (Jun 1991), EPA/600/R-92-129 (Aug 1992) and EPA/600/R-93-100 (Aug 1993).

"Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW846)", Third Edition.

"Standard Methods for the Examination of Water and Wastewaters", 21st edition.

"American Society for Testing and Materials" (ASTM).

"Association of Analytical Chemists" (AOAC).

8600 Kanis Road - Little Rock, AR 72204 www.Americaninterplex.com Phone 501-224-5060 « FAX 501-224-5072
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FTN Associates, Ltd.
3 Innwood Circle, Suite 220
Little Rock, AR 72211
ANALYTICAL RESULTS
AIC No. 1611611
Sample ldentification: Y001 19SEP12 1015
Analyte Result RL Units Qualifier
Total Kjeldahl Nitrogen 3.3 1 mg/I
EPA 351.2 Prep: 24-Sep-2012 1527 by 93  Analyzed: 26-Sep-2012 1310 by 93 Batch: W41131
Total Dissolved Solids 340 10 mg/l
SM 2540 C Prep: 24-Sep-2012 0931 by 285  Analyzed: 25-Sep-2012 1138 by 285 Batch: W41121
Total Phosphorus 1.2 0.1 mg/l D
SM 4500-P B,F Prep: 25-Sep-2012 1444 by 306  Analyzed: 27-Sep-2012 0932 by 306 Batch: W41138 Dil: 5
Chloride 36 0.2 mg/l
EPA 300.0 Prep: 21-Sep-2012 1452 by 07 Analyzed: 21-Sep-2012 1918 by 07 Batch: S33187
Nitrate + Nitrite as N <0.5 0.5 mg/l D
EPA 300.0 Prep: 21-Sep-2012 1452 by 07  Analyzed: 22-Sep-2012 0104 by 07 Batch: S33187 Dil: 10
Sulfate 25 0.2 mg/l
EPA 300.0 Prep: 21-Sep-2012 1452 by 07 Analyzed: 21-Sep-2012 1918 by 07 Batch: S33187
AIC No. 161161-2
Sample Identification: CC-1 19SEP12 1930
Analyte Result RL Units Qualifier
Total Kjeldahl Nitrogen 1.7 1 mg/l
EPA 351.2 Prep: 24-Sep-2012 1527 by 93 Analyzed: 26-Sep-2012 1324 by 93 Batch: W41131
Total Dissolved Solids 230 10 mg/l
SM 2540 C Prep: 24-Sep-2012 0931 by 285  Analyzed: 25-Sep-2012 1138 by 285 Batch: W41121
Total Phosphorus 0.27 0.02 mg/l
SM 4500-P B,F Prep: 25-Sep-2012 1444 by 306  Analyzed: 27-Sep-2012 1036 by 306 Batch: W41138
Chloride 13 0.2 mg/l
EPA 300.0 Prep: 21-Sep-2012 1452 by 07 Analyzed: 21-Sep-2012 1944 by 07 Batch: S33187
Nitrate + Nitrite as N 3.0 0.5 mg/l D
EPA 300.0 Prep: 21-Sep-2012 1452 by 07 Analyzed: 22-Sep-2012 0130 by 07 Batch: S33187 Dil: 10
Sulfate 11 0.2 mg/l
EPA 300.0 Prep: 21-Sep-2012 1452 by 07 Analyzed: 21-Sep-2012 1944 by 07 Batch: S33187
AIC No. 161161-3
Sample Identification: CC-0 20SEP12 1823
Analyte Result RL Units Qualifier
Total Kjeldahl Nitrogen <1 1 mg/l
EPA 351.2 Prep: 24-Sep-2012 1527 by 93~ Analyzed: 26-Sep-2012 1325 by 93 Batch: W41131
Total Dissolved Solids 220 10 mg/l
SM 2540 C Prep: 24-Sep-2012 0931 by 285 Analyzed: 25-Sep-2012 1138 by 285 Batch: W41121

Total Phosphorus <0.02 0.02
SM 4500-P B,F Prep: 25-Sep-2012 1444 by 306  Analyzed: 27-Sep-2012 0853 by 306

Chloride 8.3 0.2
EPA 300.0 Prep: 21-Sep-2012 1452 by 07  Analyzed: 21-Sep-2012 2010 by 07

mgl/l
Batch: W41138

mg/l
Batch: S33187

8600 Kanis Road ¢ Little Rock, AR 72204 www.Americaninterplex.com

Phone 501-224-5060 » FAX 501-224-5072
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CORPORATION /970 o).
LABORATORIES 2
FTN Associates, Ltd.
3 Innwood Circle, Suite 220
Little Rock, AR 72211
ANALYTICAL RESULTS
AIC No. 161161-3 (Continued)
Sample ldentification: CC-0 20SEP12 1823
Analyte Result RL Units Qualifier
Nitrate + Nitrite as N 1.1 0.5 mg/l D
EPA 300.0 Prep: 21-Sep-2012 1452 by 07 Analyzed: 22-Sep-2012 0156 by 07 Batch: $33187 Dil: 10
Sulfate 5.6 0.2 mg/l
EPA 300.0 Prep: 21-Sep-2012 1452 by 07 Analyzed: 21-Sep-2012 2010 by 07 Batch: $33187
AIC No. 161161-4
Sample Identification: HO01 20SEP12 1908
Analyte Result RL Units Qualifier
Total Kjeldahl Nitrogen 1.9 1 mg/|
EPA 351.2 Prep: 24-Sep-2012 1527 by 93 Analyzed: 26-Sep-2012 1326 by 93 Batch: W41131
Total Dissolved Solids 410 10 mg/l
SM 2540 C Prep: 24-Sep-2012 0931 by 285  Analyzed: 25-Sep-2012 1138 by 285 Batch: W41121
Total Phosphorus 2.8 0.1 mg/l D
SM 4500-P B,F Prep: 25-Sep-2012 1444 by 306  Analyzed: 27-Sep-2012 0933 by 306 Batch: W41138  Dil: 5
Chloride 55 2 mg/I D
EPA 300.0 Prep: 21-Sep-2012 1452 by 07 Analyzed: 21-Sep-2012 2035 by 07 Batch: $33187 Dil: 10
Nitrate + Nitrite as N 22 0.5 mg/l D
EPA 300.0 Prep: 21-Sep-2012 1452 by 07 Analyzed: 22-Sep-2012 0222 by 07 Batch: $33187 Dil: 10
Sulfate 53 2 mg/l D
EPA 300.0 Prep: 21-Sep-2012 1452 by 07 Analyzed: 21-Sep-2012 2035 by 07 Batch: $33187 Dil: 10
AIC No. 161161-5
Sample Identification: WR-0 20SEP12 2132
Analyte Result RL Units Qualifier
Total Kjeldahl Nitrogen <1 1 mg/l
EPA 351.2 Prep: 24-Sep-2012 1527 by 93 Analyzed: 26-Sep-2012 1327 by 93 Batch: W41131
Total Dissolved Solids 160 10 mg/l
SM 2540 C Prep: 24-Sep-2012 0931 by 285  Analyzed: 25-Sep-2012 1138 by 285 Batch: W41121
Total Phosphorus <0.02 0.02 mg/l
SM 4500-P B,F Prep: 25-Sep-2012 1444 by 306 ~ Analyzed: 27-Sep-2012 0857 by 306 Batch: W41138
Chloride 5.5 0.2 mg/l
EPA 300.0 Prep: 21-Sep-2012 1452 by 07 Analyzed: 21-Sep-20122127 by 07 Batch: $33187
Nitrate + Nitrite as N <05 0.5 mg/Il D
EPA 300.0 Prep: 21-Sep-2012 1452 by 07 Analyzed: 22-Sep-2012 0405 by 07 Batch: $33187 Dil: 10
Sulfate 6.7 0.2 mg/l
EPA 300.0 Prep: 21-Sep-2012 1452 by 07 Analyzed: 21-Sep-2012 2127 by 07 Batch: $33187

8600 Kanis Road - Little Rock, AR 72204

www.Americaninterplex.com

Phone 501-224-5060 « FAX 501-224-5072
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LABORATORIES
FTN Associates, Ltd.
3 Innwood Circle, Suite 220
Little Rock, AR 72211
ANALYTICAL RESULTS
AIC No. 161161-6
Sample Identification: WR-1 20SEP12 2213
Analyte Result RL Units Qualifier
Total Kjeldahl Nitrogen <1 1 mg/l
EPA 351.2 Prep: 24-Sep-2012 1527 by 93 Analyzed: 26-Sep-2012 1329 by 93 Batch: W41131
Total Dissolved Solids 150 10 mg/l
SM 2540 C Prep: 24-Sep-2012 0931 by 285  Analyzed: 25-Sep-2012 1138 by 285 Batch: W41121
Total Phosphorus <0.02 0.02 mg/l
SM 4500-P B,F Prep: 25-Sep-2012 1444 by 306  Analyzed: 27-Sep-2012 0858 by 306 Batch: W41138
Chloride 5.1 0.2 mg/l
EPA 300.0 Prep: 21-Sep-2012 1452 by 07 Analyzed: 21-Sep-2012 2153 by 07 Batch: S33187
Nitrate + Nitrite as N <05 0.5 mg/l D
EPA 300.0 Prep: 21-Sep-2012 1452 by 07 Analyzed: 22-Sep-2012 0431 by 07 Batch: S33187 Dil: 10
Sulfate 6.5 0.2 mg/l
EPA 300.0 Prep: 21-Sep-2012 1452 by 07 Analyzed: 21-Sep-2012 2153 by 07 Batch: S33187

8600 Kanis Road - Little Rock, AR 72204

www.Americaninterplex.com

Phone 501-224-5060 * FAX 501-224-5072
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CORPORATION
LABORATORIES
FTN Associates, Ltd.
3 Innwood Circle, Suite 220
Little Rock, AR 72211
DUPLICATE RESULTS
RPD

Analyte AIC No. Result RPD Limit Preparation Date Analysis Date Dil  Qual
Total Dissolved Solids 161118-1 1300 mg/l 24S5ep12 0931 by 285 25Sep12 1138 by 285

Batch: W41121 Duplicate 1400 mg/l 0.592 10.0 24Sep120931 by 285 25Sep12 1138 by 285
Total Dissolved Solids 161162-1 940 mg/l 24Sep12 0931 by 285 25Sep12 1138 by 285

Batch: W41121 Duplicate 950 mg/I 0.955 10.0 24Sep120931by 285 25Sep12 1138 by 285

LABORATORY CONTROL SAMPLE RESULTS

Spike
Analyte Amount % Limits RPD Limit Batch Preparation Date  Analysis Date Dil Qual
Total Kjeldahl Nitrogen 5 mg/l 107 80.0-120 WA41131 24Sep121528 by 93 26Sep12 1309 by 93
Total Phosphorus 0.5 mg/l 107 85.0-115 W41138 25Sep12 1445 by 306  27Sep12 0832 by 306
Chloride 20 mg/l 100 90.0-110 S33187 21Sep121452by 07 21Sep12 1643 by 07
Nitrate + Nitrite as N 8 mg/l 99.4 90.0-110 S33187 21Sep121452by 07 21Sep12 1643 by 07
Sulfate 20 mgl/l 100 90.0-110 S$33187 21Sep121452by 07 21Sep12 1643 by 07
MATRIX SPIKE SAMPLE RESULTS
Spike
Analyte Sample Amount % Limits Batch  Preparation Date  Analysis Date Dil Qual
Total Kjeldahl Nitrogen 161161-1 5 mgl/l 111 80.0-120 W41131 24Sep121528 by 93 26Sep12 1311 by 93
161161-1 5 mgl/l 110 80.0-120 W41131 24Sep121528 by 93  26Sep12 1313 by 93
Relative Percent Difference: 0.787 25.0 W41131
Total Phosphorus 161169-1 0.5 mg/l 105 80.0-120 W41138 25Sep121445by 306 27Sep12 1037 by 306 S D
161169-1 0.5 mg/l 108 80.0-120 W41138 25Sep12 1445 by 306 27Sep12 1038 by 306 5 D
Relative Percent Difference: 1.90 10.0 W41138 D
Chloride 161161-1 20 mg/l 97.2 80.0-120 S33187 21Sep121452by 07 21Sep12 1800 by 07
161161-1 20 mg/l 98.5 80.0-120 S33187 21Sep121452by 07  21Sep12 1826 by 07
Relative Percent Difference: 1.15 10.0 S33187
Nitrate + Nitrite as N 161161-1 8 mgl/l 99.4 80.0-120 S33187 21Sep12 1452 by 07 21Sep12 1800 by 07
161161-1 8 mgl/l 101 80.0-120 S$33187 21Sep121452Dby 07  21Sep12 1826 by 07
Relative Percent Difference: 1.27 10.0 S33187
Sulfate 161161-1 20 mg/l 99.0 80.0-120 S33187 21Sep12 1452 by 07  21Sep12 1800 by 07
161161-1 20 mg/l 101 80.0-120 S33187 21Sep12 1452 by 07  21Sep12 1826 by 07
Relative Percent Difference: 1.97 10.0 S33187
LABORATORY BLANK RESULTS
QC
Analyte Result RL PQL Sample Preparation Date Analysis Date Qual
Total Kjeldahl Nitrogen <1 mgll 1 1 W41131-1 24Sep12 1528 by 93  26Sep12 1307 by 93
Total Dissolved Solids <10 mg/l 10 10 W41121-1 24Sep12 0931 by 285 25Sep12 1138 by 285
Total Phosphorus < 0.02 mg/l 0.02 0.02 W41138-1 25Sep12 1445 by 306 27Sep12 0831 by 306
Chloride < 0.2 mg/l 0.2 0.2 S33187-1  21Sep12 1452 by 07 21Sep12 1517 by 07
Nitrate + Nitrite as N < 0.05 mg/l 0.05 0.05 S33187-1  21Sep12 1452 by 07  21Sep12 1517 by 07
Sulfate <0.2mgl/l 0.2 0.2 S33187-1  21Sep12 1452 by 07  21Sep12 1517 by 07

8600 Kanis Road - Little Rock, AR 72204

www.Americaninterplex.com

Phone 501-224-5060 « FAX 501-224-5072
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AMERICAN @& December 4, 2012
Y Control No. 162806
ﬁi INTERPLEX () " Page 1 of6

CORPORATION /”
LABORATORIES 72 2k

FTN Associates, Ltd.
ATTN: Mr. Jim Malcolm

3 Innwood Circle, Suite 220
Little Rock, AR 72211

This report contains the analytical results and supporting information for samples submitted on November 29, 2012.
Attached please find a copy of the Chain of Custody and/or other documents received. Note that any remaining sample
will be discarded two weeks from the original report date unless other arrangements are made.

This report is intended for the sole use of the client listed above. Assessment of the data requires access to the entire
document.

This report has been reviewed by the Laboratory Director or a qualified designee.

Jphn Overbey
oratory Director
This document has been distributed to the following:

PDF cc: FTN Associates, Ltd.
ATTN: Mr. Jim Malcolm
jtm@ftn-assoc.com

FTN Associates, Ltd.
ATTN: Mr. Pat Downey
pjd@ftn-assoc.com

FTN Associates, Ltd.
ATTN: Mr. Jeremy Rigsby
jmr@ftn-assoc.com

8600 Kanis Road - Little Rock, AR 72204 www.Americaninterplex.com Phone 501-224-5060 « FAX 501-224-5072
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LABORATORIES

FTN Associates, Ltd.
3 Innwood Circle, Suite 220
Little Rock, AR 72211

Project Description:

SAMPLE INFORMATION

Six (6) water sample(s) received on November 29, 2012

Crooked Creek UAA
4315-050

Receipt Details:

December 4, 2012
Control No. 162806
Page 2 of 6

A Chain of Custody was provided. The samples were delivered in one (1) ice chest.

Each sample container was checked for proper labeling, including date and time sampled. Sample containers were
reviewed for proper type, adequate volume, integrity, temperature, preservation, and holding times. Any exceptions are

noted below:

Sample Identification:
Laboratory ID Client Sample ID

Sampled Date/Time  Notes

162806-1 WR-1 27N0OV12 1655

162806-2 WR-0 27NOV12 1723

162806-3 CC-0 28N0OV12 0840

162806-4 CC-1 28NOV12 1213

162806-5 H001 28NOV12 1600

162806-6 Y001 28NOV12 1710
Qualifiers:

D Resultis from a secondary dilution factor

References:

27-Nov-2012 1655
27-Nov-2012 1723
28-Nov-2012 0840
28-Nov-2012 1213
28-Nov-2012 1600
28-Nov-2012 1710

"Methods for Chemical Analysis of Water and Wastes", EPA/600/4-79-020 (Mar 1983) with updates and supplements
EPA/600/5-91-010 (Jun 1991), EPA/600/R-92-129 (Aug 1992) and EPA/600/R-93-100 (Aug 1993).
"Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW846)", Third Edition.

"Standard Methods for the Examination of Water and Wastewaters", 21st edition.

"American Society for Testing and Materials" (ASTM).

"Association of Analytical Chemists" (AOAC).

8600 Kanis Road - Little Rock, AR 72204

www.Americaninterplex.com

Phone 501-224-5060 « FAX 501-224-5072
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Control No. 162806
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Page 3 of 6
CORPORATION
LABORATORIES
FTN Associates, Ltd.
3 Innwood Circle, Suite 220
Little Rock, AR 72211
ANALYTICAL RESULTS
AIC No. 162806-1
Sample Identification: WR-1 27NOV12 1655
Analyte Result RL Units Qualifier
Total Kjeldahl Nitrogen <1 1 mg/l
EPA 351.2 Prep: 29-Nov-2012 1545 by 93 Analyzed: 03-Dec-2012 1654 by 93 Batch: W41814
Total Dissolved Solids 170 10 mg/l
SM 2540 C Prep: 29-Nov-2012 1500 by 306 ~ Analyzed: 30-Nov-2012 1406 by 306 Batch: W41812
Total Phosphorus <0.02 0.02 mg/l
SM 4500-P B,F Prep: 29-Nov-2012 1547 by 306  Analyzed: 03-Dec-2012 1214 by 306 Batch: W41815
Chloride 5.6 0.2 mg/l
EPA 300.0 Prep: 29-Nov-2012 1104 by 07 Analyzed: 29-Nov-2012 1228 by 07 Batch: S33563
Nitrate + Nitrite as N 0.59 0.5 mg/l D
EPA 300.0 Prep: 29-Nov-2012 1104 by 07 Analyzed: 29-Nov-2012 1510 by 07 Batch: $33563 Dil: 10
Sulfate 6.5 0.2 mg/l
EPA 300.0 Prep: 29-Nov-2012 1104 by 07 Analyzed: 29-Nov-2012 1228 by 07 Batch: S33563
AIC No. 162806-2
Sample Identification: WR-0 27NOV12 1723
Analyte Result RL Units Qualifier
Total Kjeldahl Nitrogen <1 1 mg/l
EPA 351.2 Prep: 29-Nov-2012 1545 by 93 Analyzed: 03-Dec-2012 1659 by 93 Batch: W41814
Total Dissolved Solids 150 10 mg/l
SM 2540 C Prep: 29-Nov-2012 1500 by 306  Analyzed: 30-Nov-2012 1406 by 306 Batch: W41812
Total Phosphorus <0.02 0.02 mg/l
SM 4500-P B,F Prep: 29-Nov-2012 1547 by 306  Analyzed: 03-Dec-2012 1356 by 306 Batch: W41815
Chloride 6.1 0.2 mg/l
EPA 300.0 Prep: 29-Nov-2012 1104 by 07 Analyzed: 29-Nov-2012 1254 by 07 Batch: S33563
Nitrate + Nitrite as N <0.5 0.5 mg/l D
EPA 300.0 Prep: 29-Nov-2012 1104 by 07 Analyzed: 29-Nov-2012 1536 by 07 Batch: S33563 Dil: 10
Sulfate 7.0 0.2 mg/l
EPA 300.0 Prep: 29-Nov-2012 1104 by 07 Analyzed: 29-Nov-2012 1254 by 07 Batch: S33563
AIC No. 162806-3
Sample Identification: CC-0 28NOV12 0840
Analyte Result RL Units Qualifier
Total Kjeldahl Nitrogen <1 1 mg/l
EPA 351.2 Prep: 20-Nov-2012 1545 by 93 Analyzed: 03-Dec-2012 1701 by 93 Batch: W41814
Total Dissolved Solids 230 10 mg/l
SM 2540 C Prep: 29-Nov-2012 1500 by 306  Analyzed: 30-Nov-2012 1406 by 306 Batch: W41812
Total Phosphorus <0.02 0.02 mg/l
SM 4500-P B,F Prep: 29-Nov-2012 1547 by 306  Analyzed: 03-Dec-2012 1217 by 306 Batch: W41815
Chloride 8.9 0.2 mgl/l
EPA 300.0 Prep: 29-Nov-2012 1104 by 07 Analyzed: 29-Nov-2012 1320 by 07 Batch: $33563

8600 Kanis Road - Little Rock, AR 72204

www.Americaninterplex.com

Phone 501-224-5060 « FAX 501-224-5072
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December 4, 2012
Control No. 162806

Page 4 of 6
CORPORATION
LABORATORIES
FTN Associates, Ltd.
3 Innwood Circle, Suite 220
Little Rock, AR 72211
ANALYTICAL RESULTS
AIC No. 162806-3 (Continued)
Sample Identification: CC-0 28NOV12 0840
Analyte Result RL Units Qualifier
Nitrate + Nitrite as N 1.5 0.5 mg/l D
EPA 300.0 Prep: 29-Nov-2012 1104 by 07 Analyzed: 29-Nov-2012 1719 by 07 Batch: $33563 Dil: 10
Sulfate 6.2 0.2 mg/l
EPA 300.0 Prep: 29-Nov-2012 1104 by 07 Analyzed: 29-Nov-2012 1320 by 07 Batch: S33563
AIC No. 162806-4
Sample Identification: CC-1 28NOV12 1213
Analyte Result RL Units Qualifier
Total Kjeldahl Nitrogen <1 1 mg/l
EPA 351.2 Prep: 29-Nov-2012 1545 by 93 Analyzed: 03-Dec-2012 1702 by 93 Batch: W41814
Total Dissolved Solids 280 10 mg/l
SM 2540 C Prep: 29-Nov-2012 1500 by 306 ~ Analyzed: 30-Nov-2012 1406 by 306 Batch: W41812
Total Phosphorus 0.58 0.02 mg/I
SM 4500-P B,F Prep: 29-Nov-2012 1547 by 306  Analyzed: 03-Dec-2012 1244 by 306 Batch: W41815
Chloride 21 0.2 mg/l
EPA 300.0 Prep: 29-Nov-2012 1104 by 07 Analyzed: 29-Nov-2012 1346 by 07 Batch: S33563
Nitrate + Nitrite as N 4.9 0.5 mg/l D
EPA 300.0 Prep: 29-Nov-2012 1104 by 07 Analyzed: 29-Nov-2012 1745 by 07 Batch: S33563 Dil: 10
Sulfate 29 0.2 mg/l
EPA 300.0 Prep: 29-Nov-2012 1104 by 07 Analyzed: 29-Nov-2012 1346 by 07 Batch: S33563
AIC No. 162806-5
Sample Identification: HO01 28NOV12 1600
Analyte Result RL Units Qualifier
Total Kjeldahl Nitrogen 23 1 mg/l
EPA 351.2 Prep: 29-Nov-2012 1545 by 93 Analyzed: 03-Dec-2012 1703 by 93 Batch: W41814
Total Dissolved Solids 430 10 mgl/l
SM 2540 C Prep: 29-Nov-2012 1500 by 306  Analyzed: 30-Nov-2012 1406 by 306 Batch: W41812
Total Phosphorus 2.5 0.1 mg/I D
SM 4500-P B,F Prep: 29-Nov-2012 1547 by 306  Analyzed: 03-Dec-2012 1245 by 306 Batch: W41815  Dil: 5
Chloride 65 2 mg/l D
EPA 300.0 Prep: 29-Nov-2012 1104 by 07 Analyzed: 29-Nov-2012 1438 by 07 Batch: $33563 Dil: 10
Nitrate + Nitrite as N 17 0.5 mg/Il D
EPA 300.0 Prep: 29-Nov-2012 1104 by 07 Analyzed: 29-Nov-2012 1811 by 07 Batch: $33563 Dil: 10
Sulfate 110 2 mg/l D
EPA 300.0 Prep: 29-Nov-2012 1104 by 07 Analyzed: 29-Nov-2012 1438 by 07 Batch: $33563 Dil: 10

8600 Kanis Road - Little Rock, AR 72204

www.Americaninterplex.com

Phone 501-224-5060 « FAX 501-224-5072
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FTN Associates, Ltd.
3 Innwood Circle, Suite 220
Little Rock, AR 72211
ANALYTICAL RESULTS
AIC No. 162806-6
Sample ldentification: Y001 28NOV12 1710
Analyte Result RL Units Qualifier
Total Kjeldahl Nitrogen <1 1 mg/I
EPA 351.2 Prep: 29-Nov-2012 1545 by 93 Analyzed: 03-Dec-2012 1708 by 93 Batch: W41814
Total Dissolved Solids 270 10 mg/l
SM 2540 C Prep: 29-Nov-2012 1500 by 306  Analyzed: 30-Nov-2012 1406 by 306 Batch: W41812
Total Phosphorus 1.8 0.1 mg/l D
SM 4500-P B,F Prep: 29-Nov-2012 1547 by 306  Analyzed: 03-Dec-2012 1246 by 306 Batch: W41815  Dil: 5
Chloride a4 0.2 mg/l
EPA 300.0 Prep: 29-Nov-2012 1104 by 07 Analyzed: 29-Nov-2012 1503 by 07 Batch: S$33563
Nitrate + Nitrite as N 11 0.5 mg/l D
EPA 300.0 Prep: 29-Nov-2012 1104 by 07 Analyzed: 29-Nov-2012 1837 by 07 Batch: S33563 Dil: 10
Sulfate 21 0.2 mg/l
EPA 300.0 Prep: 29-Nov-2012 1104 by 07 Analyzed: 29-Nov-2012 1503 by 07 Batch: S33563

8600 Kanis Road - Little Rock, AR 72204

www.Americaninterplex.com

Phone 501-224-5060 « FAX 501-224-5072
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CORPORATION
LABORATORIES
FTN Associates, Ltd.
3 Innwood Circle, Suite 220
Little Rock, AR 72211
DUPLICATE RESULTS
RPD
Analyte AIC No. Result RPD Limit Preparation Date Analysis Date Dil  Qual
Total Dissolved Solids 162806-1 170 mg/l 29Nov12 1500 by 306 30Nov12 1406 by 306 -
Batch: W41812 Duplicate 160 mg/l 7.09 10.0 29Nov12 1500 by 306 30Nov12 1406 by 306

LABORATORY CONTROL SAMPLE RESULTS

Spike
Analyte Amount % Limits RPD Limit Batch Preparation Date  Analysis Date Dil Qual
Total Kjeldahl Nitrogen 5 mg/l 100 80.0-120 W41814 29Nov12 1546 by 93  03Dec12 1652 by 93
Total Phosphorus 0.5 mg/l 103 85.0-115 W41815 29Nov12 1548 by 306 03Dec12 1207 by 306
Chloride 20 mg/l 96.9  90.0-110 S33563 29Nov12 0946 by 07  29Nov12 1131 by 07
Nitrate + Nitrite as N 8 mg/l 944  90.0-110 S33563 29Nov12 0946 by 07 29Nov12 1131 by 07
Sulfate 20 mg/I 95.9  90.0-110 S33563 29Nov120946 by 07 29Nov12 1131 by 07
MATRIX SPIKE SAMPLE RESULTS
Spike
Analyte Sample Amount % Limits Batch  Preparation Date  Analysis Date Dil Qual
Total Kjeldahl Nitrogen 162806-1 5 mgl/l 99.8 80.0-120 W41814 29Nov12 1546 by 93  03Dec12 1655 by 93
162806-1 5 mg/l 97.4 80.0-120 W41814 29Nov12 1546 by 93  03Dec12 1656 by 93
Relative Percent Difference: 2.28 25.0 W41814
Total Phosphorus 162825-1 0.5 mg/l 108 80.0-120 W41815 29Nov12 1548 by 306 03Dec12 1210 by 306 5 D
162825-1 0.5 mg/l 113 80.0-120 WA41815 29Nov12 1548 by 306 03Dec12 1211 by 306 5 D
Relative Percent Difference: 2.29 10.0 W41815 b
Chloride 162797-1 20 mg/l 94.3 80.0-120 533563 29Nov12 0946 by 07 29Nov12 1157 by 07
162797-1 20 mg/l 96.8 80.0-120 S33563 29Nov12 0946 by 07 29Nov12 1327 by 07
Relative Percent Difference: 2.31 10.0 S33563
Nitrate + Nitrite as N 162797-1 8 mg/l 92.6 80.0-120 533563 29Nov12 0946 by 07 29Nov12 1157 by 07
162797-1 8 mgl/l 96.3 80.0-120 S33563 29Nov12 0946 by 07 29Nov12 1327 by 07
Relative Percent Difference: 3.89 10.0 S33563
Sulfate 162797-1 20 mg/l 92.8 80.0-120 533563 29Nov12 0946 by 07 29Nov12 1157 by 07
162797-1 20 mg/l 94.3 80.0-120 S33563 29Nov12 0946 by 07 29Nov12 1327 by 07
Relative Percent Difference: 1.56 10.0 S33563
LABORATORY BLANK RESULTS
QC
Analyte Result RL PQL Sample Preparation Date  Analysis Date Qual
Total Kjeldahl Nitrogen <1 mgll 1 1 W41814-1 29Nov12 1546 by 93 ~ 03Dec12 1651 by 93
Total Dissolved Solids <10 mg/l 10 10 W41812-1 29Nov12 1500 by 306 30Nov12 1406 by 306
Total Phosphorus < 0.02 mg/l 0.02 0.02 W41815-1 29Nov12 1548 by 306 03Dec12 1206 by 306
Chloride <0.2mg/l 0.2 0.2 S33563-1  29Nov12 0946 by 07 29Nov12 1105 by 07
Nitrate + Nitrite as N < 0.05 mg/l 0.05 0.05 S533563-1  29Nov120946 by 07 29Nov12 1105 by 07
Sulfate < 0.2 mgll 0.2 0.2 S33563-1  29Nov12 0946 by 07  29Nov12 1105 by 07

8600 Kanis Road - Little Rock, AR 72204

www.Americaninterplex.com

Phone 501-224-5060 « FAX 501-224-5072
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CORPORATION
LABORATORIES

FTN Associates, Ltd.
ATTN: Mr. Jim Malcolm

3 Innwood Circle, Suite 220
Little Rock, AR 72211

AMER'CAN April 8, 2013
ﬁi INTERPLEX Contol No, 168277

This report contains the analytical results and supporting information for samples submitted on April 4, 2013. Attached
please find a copy of the Chain of Custody and/or other documents received. Note that any remaining sample will be
discarded two weeks from the original report date unless other arrangements are made.

This report is intended for the sole use of the client listed above. Assessment of the data requires access to the entire
document.

This report has been reviewed by the Laboratory Director or a qualified designee.

Jphn Overbey
oratory Directgr
This document has been distributed to the following:

PDF cc: FTN Associates, Ltd.
ATTN: Mr. Jim Malcolm
jtm@ftn-assoc.com

FTN Associates, Ltd.
ATTN: Mr. Pat Downey
pjd@ftn-assoc.com

FTN Associates, Ltd.
ATTN: Mr. Jeremy Rigsby
jmr@ftn-assoc.com

8600 Kanis Road - Little Rock, AR 72204 www.Americaninterplex.com Phone 501-224-5060 « FAX 501-224-5072



AMERICAN B2
ﬁi INTERPLEX S e 2ot

CORPORATION
LABORATORIES

FTN Associates, Ltd.
3 Innwood Circle, Suite 220
Little Rock, AR 72211
SAMPLE INFORMATION

Project Description:

Eight (8) water sample(s) received on April 4, 2013
04315-0002-001

Crooked Creek UAA

Receipt Details:
A Chain of Custody was provided. The samples were delivered in one (1) ice chest.

Each sample container was checked for proper labeling, including date and time sampled. Sample containers were
reviewed for proper type, adequate volume, integrity, temperature, preservation, and holding times. Any exceptions are
noted below:

Sample Identification:

Laboratory ID Client Sample ID Sampled Date/Time  Notes
166277-1 H001 02APR13 1200 02-Apr-2013 1200
166277-2 CC-1 02APR13 1445 02-Apr-2013 1445
166277-3 CC-0 02APR13 1552 02-Apr-2013 1552
166277-4 WR-0 02APR13 2002 02-Apr-2013 2002
166277-5 WR-1 02APR13 2037 02-Apr-2013 2037
166277-6 Y001 03APR13 0826 03-Apr-2013 0826
166277-7 CC-2 03APR13 0907 03-Apr-2013 0907
166277-8 CC-3 03APR13 1149 03-Apr-2013 1149
Qualifiers:

D Resultis from a secondary dilution factor
Q  Analyte is not within quality control limits

Case Narrative:
The matrix spike recovery for Total Kjeldahl Nitrogen failed to meet acceptance criteria due to matrix interference.

References:

"Methods for Chemical Analysis of Water and Wastes", EPA/600/4-79-020 (Mar 1983) with updates and supplements
EPA/600/5-91-010 (Jun 1991), EPA/600/R-92-129 (Aug 1992) and EPA/600/R-93-100 (Aug 1993).

"Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW846)", Third Edition.

"Standard Methods for the Examination of Water and Wastewaters", 21st edition.

"American Society for Testing and Materials" (ASTM).

"Association of Analytical Chemists" (AOAC).

8600 Kanis Road - Little Rock, AR 72204 www.Americaninterplex.com Phone 501-224-5060 « FAX 501-224-5072



AMERICAN April 8, 2013
Control No. 166277
INTERPLEX Page 3 of 7
CORPORATION
LABORATORIES
FTN Associates, Ltd.
3 Innwood Circle, Suite 220
Little Rock, AR 72211
ANALYTICAL RESULTS

AIC No. 166277-1
Sample Identification: HO01 02APR13 1200
Analyte Result RL Units Qualifier
Total Kjeldahl Nitrogen 1.6 1 mg/l
EPA 351.2 Prep: 04-Apr-2013 1507 by 93 Analyzed: 05-Apr-2013 1652 by 93 Batch: W43108
Total Dissolved Solids 340 10 mg/l
SM 2540 C Prep: 04-Apr-2013 1509 by 302  Analyzed: 05-Apr-2013 1609 by 302 Batch: W43109
Phosphorus 0.76 0.02 mg/Il
EPA 200.7 Prep: 04-Apr-2013 1023 by 271 Analyzed: 04-Apr-2013 1628 by 305 Batch: S34349
Chloride 51 2 mgl/l D
EPA 300.0 Prep: 04-Apr-2013 1551 by 270  Analyzed: 04-Apr-2013 2333 by 270 Batch: S34355 Dil: 10
Nitrate + Nitrite as N 12 0.5 mg/l D
EPA 300.0 Prep: 04-Apr-2013 1551 by 270  Analyzed: 05-Apr-2013 1410 by 270 Batch: S34355 Dil: 10
Sulfate 66 2 mg/l D
EPA 300.0 Prep: 04-Apr-2013 1551 by 270 Analyzed: 04-Apr-2013 2333 by 270 Batch: $34355 Dil: 10
AIC No. 166277-2
Sample Identification: CC-1 02APR13 1445
Analyte Result RL Units Qualifier
Total Kjeldahl Nitrogen <1 1 mg/l
EPA 351.2 Prep: 04-Apr-2013 1507 by 93 Analyzed: 05-Apr-2013 1602 by 93 Batch: W43108
Total Dissolved Solids 200 10 mg/l
SM 2540 C Prep: 04-Apr-2013 1509 by 302 Analyzed: 05-Apr-2013 1609 by 302 Batch: W43109
Phosphorus 0.34 0.02 mg/l
EPA 200.7 Prep: 04-Apr-2013 1023 by 271 Analyzed: 04-Apr-2013 1633 by 305 Batch: $34349
Chloride 7.8 2 mg/l D
EPA 300.0 Prep: 04-Apr-2013 1551 by 270  Analyzed: 04-Apr-2013 2359 by 270 Batch: S34355 Dil: 10
Nitrate + Nitrite as N 1.7 05 mg/I D
EPA 300.0 Prep: 04-Apr-2013 15651 by 270  Analyzed: 05-Apr-2013 1619 by 270 Batch: S34355 Dil: 10
Sulfate 8.8 2 mg/l D
EPA 300.0 Prep: 04-Apr-2013 1551 by 270 Analyzed: 04-Apr-2013 2359 by 270 Batch: S34355 Dil: 10
AIC No. 166277-3
Sample Identification: CC-0 02APR13 1552
Analyte Result RL Units Qualifier
Total Kjeldahl Nitrogen <1 1 mg/l
EPA 351.2 Prep: 04-Apr-2013 1507 by 93 Analyzed: 05-Apr-2013 1604 by 93 Batch: W43108
Total Dissolved Solids 160 10 mg/l
SM 2540 C Prep: 04-Apr-2013 1509 by 302 Analyzed: 05-Apr-2013 1609 by 302 Batch: W43109
Phosphorus 0.33 0.02 mg/l
EPA 200.7 Prep: 04-Apr-2013 1023 by 271 Analyzed: 04-Apr-2013 1652 by 305 Batch: S34349
Chloride 6.9 2 mg/l D
EPA 300.0 Prep: 04-Apr-2013 1551 by 270  Analyzed: 05-Apr-2013 0025 by 270 Batch: S34355 Dil: 10

8600 Kanis Road - Little Rock, AR 72204

www.Americaninterplex.com

Phone 501-224-5060 « FAX 501-224-5072



AMERICAN Apil B, 2013
Control No. 166277
|NTERPLEX Page 4 of 7
CORPORATION
LABORATORIES
FTN Associates, Ltd.
3 Innwood Circle, Suite 220
Little Rock, AR 72211
ANALYTICAL RESULTS

AIC No. 166277-3 (Continued)
Sample Identification: CC-0 02APR13 1552
Analyte Result RL Units Qualifier
Nitrate + Nitrite as N 1.5 0.5 mg/I D
EPA 300.0 Prep: 04-Apr-2013 1551 by 270 Analyzed: 05-Apr-2013 1725 by 270 Batch: S34355 Dil: 10
Sulfate 5.8 2 mg/I D
EPA 300.0 Prep: 04-Apr-2013 1551 by 270  Analyzed: 05-Apr-2013 0025 by 270 Batch: S34355 Dil: 10
AIC No. 166277-4
Sample Identification: WR-0 02APR13 2002
Analyte Result RL Units Qualifier
Total Kjeldahl Nitrogen <1 1 mg/I
EPA 351.2 Prep: 04-Apr-2013 1507 by 93 Analyzed: 05-Apr-2013 1605 by 93 Batch: W43108
Total Dissolved Solids 220 10 mg/l
SM 2540 C Prep: 04-Apr-2013 1509 by 302  Analyzed: 05-Apr-2013 1609 by 302 Batch: W43109
Phosphorus 0.30 0.02 mg/Il
EPA 200.7 Prep: 04-Apr-2013 1023 by 271 Analyzed: 04-Apr-2013 1656 by 305 Batch: S34349
Chloride 4.9 2 mg/l D
EPA 300.0 Prep: 04-Apr-2013 1551 by 270 Analyzed: 05-Apr-2013 0051 by 270 Batch: $34355 Dil: 10
Nitrate + Nitrite as N 0.71 0.5 mg/l D
EPA 300.0 Prep: 04-Apr-2013 1551 by 270 Analyzed: 05-Apr-2013 1811 by 270 Batch: S34355 Dil: 10
Sulfate 56 2 mg/l D
EPA 300.0 Prep: 04-Apr-2013 1551 by 270 Analyzed: 05-Apr-2013 0051 by 270 Batch: S34355 Dil: 10
AIC No. 166277-5
Sample Identification: WR-1 02APR13 2037
Analyte Result RL Units Qualifier
Total Kjeldahl Nitrogen <A1 1 mg/|
EPA 351.2 Prep: 04-Apr-2013 1507 by 93 Analyzed: 05-Apr-2013 1606 by 93 Batch: W43108
Total Dissolved Solids 78 10 mg/l
SM 2540 C Prep: 04-Apr-2013 1509 by 302  Analyzed: 05-Apr-2013 1609 by 302 Batch: W43109
Phosphorus 0.26 0.02 mg/|
EPA 200.7 Prep: 04-Apr-2013 1023 by 271 Analyzed: 04-Apr-2013 1700 by 305 Batch: S34349
Chloride 4.7 2 mgl/l D
EPA 300.0 Prep: 04-Apr-2013 1551 by 270  Analyzed: 05-Apr-2013 0117 by 270 Batch: S34355 Dil: 10
Nitrate + Nitrite as N <0.5 0.5 mg/l D
EPA 300.0 Prep: 04-Apr-2013 1551 by 270 Analyzed: 05-Apr-2013 1834 by 270 Batch: S34355 Dil: 10
Sulfate 7.7 2 mg/l D
EPA 300.0 Prep: 04-Apr-2013 1551 by 270 Analyzed: 05-Apr-2013 0117 by 270 Batch: S34355 Dil: 10

8600 Kanis Road ¢ Little Rock, AR 72204

www.Americaninterplex.com

Phone 501-224-5060 « FAX 501-224-5072



AMERICAN fpn 8, 2010
Control No. 166277
INTERPLEX Page 5 of 7
CORPORATION
LABORATORIES
FTN Associates, Ltd.
3 Innwood Circle, Suite 220
Little Rock, AR 72211
ANALYTICAL RESULTS
AIC No. 166277-6
Sample Identification: Y001 03APR13 0826
Analyte Result RL Units Qualifier
Total Kjeldahl Nitrogen <1 1 mg/l
EPA 351.2 Prep: 04-Apr-2013 1507 by 93 Analyzed: 05-Apr-2013 1608 by 93 Batch: W43108
Total Dissolved Solids 320 10 mgl/l
SM 2540 C Prep: 04-Apr-2013 1509 by 302  Analyzed: 05-Apr-2013 1609 by 302 Batch: W43109
Phosphorus 11 0.02 mg/l
EPA 200.7 Prep: 04-Apr-2013 1023 by 271 Analyzed: 04-Apr-2013 1703 by 305 Batch: S34349
Chloride 23 2 mg/l D
EPA 300.0 Prep: 04-Apr-2013 1551 by 270  Analyzed: 05-Apr-2013 0143 by 270 Batch: S34355 Dil: 10
Nitrate + Nitrite as N 0.54 0.5 mg/l D
EPA 300.0 Prep: 04-Apr-2013 1551 by 270 Analyzed: 05-Apr-2013 1856 by 270 Batch: S34355 Dil: 10
Sulfate 25 2 mg/l D
EPA 300.0 Prep: 04-Apr-2013 1551 by 270 Analyzed: 05-Apr-2013 0143 by 270 Batch: S34355 Dil: 10
AIC No. 166277-7
Sample Identification: CC-2 03APR13 0907
Analyte Result RL Units Qualifier
Total Kjeldahl Nitrogen <1 1 mg/l
EPA 351.2 Prep: 04-Apr-2013 1507 by 93 Analyzed: 05-Apr-2013 1612 by 93 Batch: W43108
Total Dissolved Solids 190 10 mg/l
SM 2540 C Prep: 04-Apr-2013 1509 by 302  Analyzed: 05-Apr-2013 1609 by 302 Batch: W43109
Phosphorus 0.32 0.02 mg/l
EPA 200.7 Prep: 04-Apr-2013 1023 by 271 Analyzed: 04-Apr-2013 1708 by 305 Batch: S34349
Chloride 5.3 2 mg/l D
EPA 300.0 Prep: 04-Apr-2013 1551 by 270  Analyzed: 05-Apr-2013 0208 by 270 Batch: S34355 Dil: 10
Nitrate + Nitrite as N 1.4 0.5 mg/l D
EPA 300.0 Prep: 04-Apr-2013 1551 by 270  Analyzed: 05-Apr-2013 1920 by 270 Batch: S34355 Dil: 10
Sulfate 7.8 2 mg/l B)
EPA 300.0 Prep: 04-Apr-2013 1551 by 270  Analyzed: 05-Apr-2013 0208 by 270 Batch: S34355 Dil: 10
AIC No. 166277-8
Sample Identification: CC-3 03APR13 1149
Analyte Result RL Units Qualifier
Total Kjeldahl Nitrogen <1 1 mg/l
EPA 351.2 Prep: 04-Apr-2013 1507 by 93 Analyzed: 05-Apr-2013 1613 by 93 Batch: W43108
Total Dissolved Solids 240 10 mgl/l
SM 2540 C Prep: 04-Apr-2013 1509 by 302  Analyzed: 05-Apr-2013 1609 by 302 Batch: W43109
Phosphorus 0.32 0.02 mg/I
EPA 200.7 Prep: 04-Apr-2013 1023 by 271 Analyzed: 04-Apr-2013 1712 by 305 Batch: S34349
Chloride 5.7 2 mg/I D
EPA 300.0 Prep: 04-Apr-2013 1551 by 270 Analyzed: 05-Apr-2013 0234 by 270 Batch: S34355 Dil: 10

8600 Kanis Road - Little Rock, AR 72204

www.Americaninterplex.com

Phone 501-224-5060 « FAX 501-224-5072



CORPORATION
LABORATORIES

FTN Associates, Ltd.

3 Innwood Circle, Suite 220
Little Rock, AR 72211

AMERICAN April 8, 2013
ﬁi INTERPLEX Control No. 165277

ANALYTICAL RESULTS
AIC No. 166277-8 (Continued)
Sample Identification: CC-3 03APR13 1149
Analyte Result RL Units Qualifier
Nitrate + Nitrite as N 1.1 0.5 mg/l D
EPA 300.0 Prep: 04-Apr-2013 1551 by 270 Analyzed: 05-Apr-2013 2104 by 270 Batch: S34355  Dil: 10
Sulfate 7.0 2 mg/l D
EPA 300.0 Prep: 04-Apr-2013 1551 by 270 Analyzed: 05-Apr-2013 0234 by 270 Batch: $34355  Dil: 10

8600 Kanis Road - Little Rock, AR 72204 www.Americaninterplex.com Phone 501-224-5060 « FAX 501-224-5072



i AMERK; AN April 8,2013
Control No. 166277
INTERPLEX Page 7 of 7
CORPORATION
LABORATORIES
FTN Associates, Ltd.
3 Innwood Circle, Suite 220
Little Rock, AR 72211
DUPLICATE RESULTS
RPD
Analyte AIC No. Result RPD Limit Preparation Date Analysis Date Dil _ Qual
Total Dissolved Solids 166277-1 340 mg/l 04Apr13 1509 by 302  05Apr13 1609 by 302
Batch: W43109 Duplicate 350 mg/l 290 10.0 04Apr131509 by 302 05Apr13 1609 by 302

LABORATORY CONTROL SAMPLE RESULTS

Spike
Analyte Amount % Limits RPD Limit Batch Preparation Date  Analysis Date Dil Qual
Total Kjeldahl Nitrogen 5 mgl/l 110 80.0-120 W43108 04Apr13 1509 by 93 05Apr13 1557 by 93
Phosphorus 5 mg/l 105 85.0-115 S34349 04Apr131024 by 271 04Apr13 1515 by 305
Chloride 20 mg/l 96.8 90.0-110 S34355 04Apr131552 by 270  04Apr13 1828 by 270
Nitrate + Nitrite as N 8 mg/l 99.8 90.0-110 S34355 04Apr13 1552 by 270  04Apr13 1828 by 270
Sulfate 20 mgl/l 95.4 90.0-110 S34355 04Apr13 1552 by 270  04Apr13 1828 by 270
MATRIX SPIKE SAMPLE RESULTS
Spike
Analyte Sample Amount % Limits Batch  Preparation Date  Analysis Date Dil Qual
Total Kjeldahl Nitrogen 166277-1 5 mg/l 72.2 80.0-120 W43108 04Apr13 1509 by 93  05Apr13 1653 by 93 Q
166277-1 5 mgl/l 77.9 80.0-120 W43108 04Apr13 1509 by 93  05Apr13 1654 by 93 Q
Relative Percent Difference: 5.29 25.0 W43108
Phosphorus 166259-1 5 mg/l 102 75.0-125 534349 04Apr13 1024 by 271  04Apr13 1519 by 305
166259-1 5 mg/l 102 75.0-125 S34349 04Apr131024 by 271 04Apr13 1522 by 305
Relative Percent Difference: 0.468 20.0 S34349
Chloride 166292-1 20 mg/I 96.7 80.0-120 S34355 04Apr13 1552 by 270  04Apr13 1853 by 270
166292-1 20 mg/I 96.6 80.0-120 S34355 04Apr13 1552 by 270  04Apr13 1919 by 270
Relative Percent Difference: 0.0501  10.0 S34355
Nitrate + Nitrite as N 166292-1 8 mgl/l 99.2 80.0-120 S34355 04Apr13 1552 by 270  04Apr13 1853 by 270
166292-1 8 mgl/l 99.2 80.0-120 534355 04Apr13 1552 by 270  04Apr13 1919 by 270
Relative Percent Difference: 0.00 10.0 S34355
Sulfate 166292-1 20 mg/I 97.2 80.0-120 534355 04Apr13 1552 by 270  04Apr13 1853 by 270
166292-1 20 mg/I 97.3 80.0-120 S34355 04Apr131552 by 270  04Apr13 1919 by 270
Relative Percent Difference: 0.0299 10.0 S34355
LABORATORY BLANK RESULTS
Qc
Analyte Result RL PQL Sample Preparation Date  Analysis Date Qual
Total Kjeldahl Nitrogen <1 mgll 1 1 WA43108-1 04Apr13 1509by 93  05Apr13 1555 by 93
Total Dissolved Solids <10 mg/l 10 10 W43109-1  04Apr13 1509 by 302 05Apr13 1609 by 302
Phosphorus < 0.02 mg/l 0.02 0.02 S34349-1  04Apr13 1024 by 271 04Apr13 1534 by 305
Chloride <0.2mg/l 0.2 0.2 534355-1  04Apr13 1552 by 270  04Apr13 1804 by 270
Nitrate + Nitrite as N < 0.05 mg/l 0.05 0.05 S34355-1  04Apr13 1552 by 270  04Apr13 1804 by 270
Sulfate <0.2mg/l 0.2 0.2 §34355-1  04Apr13 1552 by 270 04Apr13 1804 by 270

8600 Kanis Road - Little Rock, AR 72204

www.Americaninterplex.com

Phone 501-224-5060 « FAX 501-224-5072
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Biweekly Sampling Data from HWWTP



= N Environmental Testing & Consulting, Inc.

www.etcmemphis.com 2790 Whitten Road Memphis, Tennessee 38133 (901) 213-2400 Fax (901) 213-2440
“A Laboratory Management Partner”

5/21/2012

Harrison Wastewater Treatment Plant
Ms. Kathryn Catlin

PO Box 1715

Harrison, AR, 72601

Ref:  Analytical Testing
ETC Report Number: 12-132-0213
Client Project Description: Bi-weekly Sampling

Dear Ms. Kathryn Catlin:

Environmental Testing and Consulting, Inc. received 3 sample(s) on 5/11/2012 for the analyses presented in
the following report.

The above referenced project has been analyzed per your instructions. The analyses were performed in
accordance with the applicable analytical method.

The analytical data has been validated using standard quality control measures performed as required by the
analytical method. Quality Assurance, method validations, instrumentation maintenance and calibration for all
parameters (NELAP and non-NELAP) were performed in accordance with guidelines established by the USEPA
and NELAC unless otherwise indicated. Any parameter for which the laboratory is not officially NELAP accredited
is indicated by a '~' symbol. These are not included in the scope because NELAP accreditation is either not
available or has not been applied for. Additional certifications may be held/are available for parameters, where
NELAP accreditation is not required or applicable. A full list of certifications is available upon request.

The results are shown on the attached Report of Analysis(s). Results for solid matrices are reported on an as-
received basis unless otherwise indicated. This report shall not be reproduced except in full and relates only to
the samples included in this report.

Please do not hesitate to contact me or client services if you have any questions or need additional information.

Lordill ¥, Horap

Randy Thomas
Project Manager

Laboratory's liability in any claim relating to analyses performed shall be limited to, at laboratory's option, repeating the
analysis in question at laboratory's expense, or the refund of the charges paid for performance of said analysis.

Alabama #40750 Louisiana #04015 VA NELAP #460181 Texas #T104704180-11-6 Arkansas #88-0650
Mississippi California #09267CA NC #415 Oklahoma #9311 Virginia #00106
Kentucky #90047 Tennessee #TN02027 EPA #TNO0012 Kentucky UST #41 Kansas #E-10396
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= I C Environmental Testing & Consulring, Inc.

www. elememphis.com

03322

2790 Whitten Road

Harrison Wastewater Treatment Plant

Ms. Kathryn Catlin
PO Box 1715
Harrison , AR 72601

Project

Memphis, Tennessee 38133

(801) 213-2400

“A Laboratory Management Partner”

Bi-weekly Sampling

Information :

Report Number : 12-132-0213

Lab No : 93305

Sample ID : Silver Valley Bridge (Downstream)

REPORT OF ANALYSIS

Fax (801) 213-2440

Report Date :

5/21/2012

Received : 5/11/2012

Matrix:
Sampled:

Aqueous
5/10/2012 8:20

Test Results Units MQL DF Date / Time By Analytical
Analyzed Method

Alkalinity (as CaCO3) 173 mg/L 1 1 05/17/12 09:12 EWB 23208
Chloride 10.7 mg/L 0.400 1 05/19/12 01:15 RQE  EPA-300.0

Total Dissolved Solids 242 mg/L 10 1 05/15/12 08:30 NRT 2540C
Total Calcium 69.2 mg/L 0.100 1 05/15/12 02:42 BKN  EPA-200.7
Total Magnesium 1.80 mg/L 0.100 1 05/15/12 02:42 BKN  EPA-200.7
Total Potassium 1.68 mg/L 0.100 1 05/15/12 02:42 BKN  EPA-200.7
Total Sodium 6.05 mg/L 0.500 1 05/15/12 02:42 BKN  EPA-200.7
Total Sulfate (SO4) 8.51 mg/L 1.00 1 05/19/12 01:15 RQE  EPA-300.0

Lab No : 93306 Matrix: Aqueous

Sample ID : Hwy 62/65 Bridge (Upstream) Sampled: 5/10/2012 8:05
Test Results Units MQL DF Date / Time By Analytical
Analyzed Method

Alkalinity (as CaCO3) 177 mg/L 1 1 05/17/12 09:12 EWB 2320B
Chloride 7.44 mg/L 0.400 1 05/19/12 01:32 RQE  EPA-300.0

Total Dissolved Solids 266 mg/L 10 1 05/15/12 08:30 NRT 2540C
Total Calcium 71.6 mg/L 0.100 1 05/15/12 03:09 BKN  EPA-200.7
Total Magnesium 1.76 mg/L 0.100 1 05/15/12 03:09 BKN  EPA-200.7
Total Potassium 1.24 mg/L 0.100 1 05/15/12 03:09 BKN  EPA-200.7
Total Sodium 3.41 mg/L 0.500 1 05/15/12 03:09 BKN  EPA-200.7
Total Sulfate (S04) 4.41 mg/L 1.00 1 05/19/12 01:32 RQE  EPA-300.0

Qualifiers/ *
Definitions MQL

Outside QC limit
Method Quantitation Limit

Page 2 of 5
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—1C EN\/IRONMENTA[ Testing & Consulring, Inc.

(901) 213-2400

S gtememphis.com

03322
Harrison Wastewater Treatment Plant

en Road

Memphls Tennessee 38133

“A Laboratory Management Partner”

Fax (801) 213-2440

Ms. Kathryn Catlin Project Bi-weekly Sampling
PO Box 1715 Information :
Harrison , AR 72601
Report Date : 5/21/2012
Report Number : 12-132-0213 REPORT OF ANALYSIS Received : 5/11/2012
Lab No : 93307 Matrix: Aqueous
Sample ID : WWTP Discharge Point Sampled: 5/10/2012 8:30
Test Results Units MQL DF Date / Time By Analytical
Analyzed Method

Alkalinity (as CaCO3) 174 mg/L 1 1 05/17/12 09:12 EWB 23208
Chloride 9.03 mg/L 0.400 1 05/19/12 00:57 RQE  EPA-300.0
Total Dissolved Solids 294 mg/L 10 1 05/15/12 08:30 NRT 2540C
Total Calcium 71.6 mg/L 0.100 1 05/15/12 03:16 BKN EPA-200.7
Total Magnesium 1.77 mg/L 0.100 1 05/15/12 03:16 BKN  EPA-200.7
Total Potassium 1.31 mg/L 0.100 1 05/15/12 03:16 BKN  EPA-200.7
Total Sodium 3.89 mg/L 0.500 1 05/15/12 03:16 BKN EPA-200.7
Total Sulfate (SO4) 6.31 mg/L 1.00 1 05/19/12 00:57 RQE  EPA-300.0

Qualifiers/ * Outside QC limit DF Dilution Factor

Definitions MQL  Method Quantitation Limit

Page 3of 5



= T Environmental Testing & Consulring, Inc.

www.stememphis.cam 2790 Whitten Road Memphis, Tennessee 38133 (801) 213-2400 Fax (801) 213-2440
“A Laboratory Management Partner”

Cooler Receipt Form
Customer Number: 03322

Customer Name: Harrison Wastewater Treatment Plant
Report Number:  12-132-0213

Shipping Method

() FedEx @ UPS () USPostal ) Client () Lab () Courier () Other : |

Shipping container/cooler uncompromised? @ Ves () No
Custody seals intact on shipping container/cooler? Q Yes O No @ Not Required
Custody seals intact on sample bottles? () Yes () No @ Not Required
Chain of Custody (COC) present? @ e () No
COC agrees with sample label(s)? @ ves () No
COC properly completed @ Yes () No
Samples in proper containers? @ Ves () No
Sample containers intact? @ Ves () No
Sufficient sample volume for indicated test(s)? @ Ves () No
All samples received within holding time? @ Ves () No
Cooler temperature in compliance? @ Yes () No
Cooler/Samples arrived at the laboratory on ice. @ ves Q No

Samples were considered acceptable as cooling
process had begun.

Water - Sample containers properly preserved @ Ves () No () N/A
Water - VOA vials free of headspace () Yes () No ® VA

Trip Blanks received with VOAs O Yes (O No ® NA

Soil VOA method 5035 — compliance criteriamet () Yes (O No @ NA

' High concentration container (48 hr) ' Low concentration EnCore samplers (48 hr)
' High concentration pre-weighed (methanol -14 d) | Low conc pre-weighed vials (Sod Bis -14 d)
Special precautions or instructions included? () Yes @ No

Comments:

Any regulatory non-compliance issues will be recorded on non-compliance report.

Signature: Rebekah Ross l

Date & Time: 05/11/2012 09:55:12 |

Page 4 of 5
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= N Environmental Testing & Consulting, Inc.

www.etcmemphis.cem 2790 Whitten Road Memphis, Tennessee 38133 (901) 213-2400 Fax (901) 213-2440

“A Laboratory Management Partner”

5/24/2012

Harrison Wastewater Treatment Plant
Ms. Kathryn Catlin

PO Box 1715

Harrison, AR, 72601

Ref:  Analytical Testing
ETC Report Number: 12-143-0208
Client Project Description: Bi-weekly Sampling

Dear Ms. Kathryn Catlin:

Environmental Testing and Consulting, Inc. received 3 sample(s) on 5/22/2012 for the analyses presented in
the following report.

The above referenced project has been analyzed per your instructions. The analyses were performed in
accordance with the applicable analytical method.

The analytical data has been validated using standard quality control measures performed as required by the
analytical method. Quality Assurance, method validations, instrumentation maintenance and calibration for all
parameters (NELAP and non-NELAP) were performed in accordance with guidelines established by the USEPA
and NELAC unless otherwise indicated. Any parameter for which the laboratory is not officially NELAP accredited
is indicated by a '~' symbol. These are not included in the scope because NELAP accreditation is either not
available or has not been applied for. Additional certifications may be held/are available for parameters, where
NELAP accreditation is not required or applicable. A full list of certifications is available upon request.

The results are shown on the attached Report of Analysis(s). Results for solid matrices are reported on an as-
received basis unless otherwise indicated. This report shall not be reproduced except in full and relates only to
the samples included in this report.

Please do not hesitate to contact me or client services if you have any questions or need additional information.

Sincerely,
Randy Thomas

Project Manager

Laboratory's liability in any claim relating to analyses performed shall be limited to, at laboratory's option, repeating the
analysis in question at laboratory's expense, or the refund of the charges paid for performance of said analysis.

Alabama #40750 Louisiana #04015 VA NELAP #460181 Texas #7104704180-11-6  Arkansas #88-0650
Mississippi California #09267CA NC #415 Oklahoma #9311 Virginia #00106

Kentucky #90047 Tennessee #TN02027 EPA #TN0O0012 Kentucky UST #41 Kansas #E-10396
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v glememphis.com

03322

2790 Whitten Road Memphis, Tennessee 38133

“A Laboratory Management Partner”

Harrison Wastewater Treatment Plant

Ms. Kathryn Catlin
PO Box 1715
Harrison , AR 72601

Report Number : 12-143-0208

Lab No : 95030

Project
Information :

Bi-weekly Sampling

REPORT OF ANALYSIS

Sample ID : Silver Valley Bridge (Downstream)

= T C Environmental Testing & Consulring, Inc.

(901) 213-2400

Fax (901) 213-2440

Report Date :

Received :

Matrix:
Sampled:

5/24/2012

5/22/2012

Aqueous
5/21/20129:10

Test Results Units MQL DF Date / Time By Analytical
Analyzed Method
Chloride 9.44 mg/L 0.400 1 05/23/12 13:04 RQE  EPA-300.0
Total Dissolved Solids 230 mg/L 10 1 05/23/12 07:00 NRT 2540C
Total Sulfate (SO4) 7.14 mg/L 1.00 1 05/23/1213:04 RQE  EPA-300.0
Lab No : 95031 Matrix: AqQueous
Sample ID : Hwy 62/65 Bridge ( Upstream) Sampled: 5/21/2012 9:00
Test Results Units MQL DF Date / Time By Analytical
Analyzed Method
Chloride 6.45 mg/L 0.400 1 05/23/12 13:22 RQE  EPA-300.0
Total Dissolved Solids 207 mg/L 10 1 05/23/12 07:00 NRT 2540C
Total Sulfate (S04) 3.97 mg/L 1.00 1 05/23/12 13:22 RQE  EPA-300.0
Lab No : 95032 Matrix: Aqueous
Sample ID : WWTP Effluent Sampled: 5/21/2012 9:20
Test Results Units MQL DF Date / Time By Analytical
Analyzed Method
Chloride 6.71 mg/L 0.400 1 05/23/12 13:39 RQE  EPA-300.0
Total Dissolved Solids 220 mg/L 10 1 05/23/12 07:00 NRT 2540C
Total Sulfate (SO4) 4.10 mg/L 1.00 1 05/23/12 13:39 RQE  EPA-300.0

Qualifiers/ *
Definitions

MQL

Outside QC limit
Method Quantitation Limit

Page 2 of 4
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glememphis com 2780 Whitten Road Memphis, Tennessee 38133

(901) 213- 2400

“A Laboratory Management Partner”

Cooler Receipt Form

Customer Number: 03322

Customer Name: Harrison Wastewater Treatment Plant
Report Number:  12-143-0208

Shipping Method

() FedEx @ UPS () USPostal ) Client () Lab

Fax (801) 213-2440

() Courier () Other : |

Shipping container/cooler uncompromised? @ ves

() No

Custody seals intact on shipping container/cooler? Q Yes

() No

@ Not Required

Custody seals intact on sample bottles? (O Yes () No @ Not Required
Chain of Custody (COC) present? @ Yes () No
COC agrees with sample label(s)? @ ves () No
COC properly completed @ Vves () No
Samples in proper containers? @ ves () No
Sample containers intact? @ Ves () No
Sufficient sample volume for indicated test(s)? @ ves () No
All samples received within holding time? @ VYes Q No
Cooler temperature in compliance? @ Yes () No

Cooler/Samples arrived at the laboratory on ice. @ Ves
Samples were considered acceptable as cooling
process had begun.

() No

Water - Sample containers properly preserved @ Yes () No () NA
Water - VOA vials free of headspace (O Yes (O No @ \VA
Trip Blanks received with VOAs () Yes () No ® NA

Soil VOA method 5035 — compliance criteria met Q Yes

(O No

@ VA

' High concentration container (48 hr)

| Low concentration EnCore samplers (48 hr)

| High concentration pre-weighed (methanol -14 d) [ Low conc pre-weighed vials (Sod Bis -14 d)

Special precautions or instructions included? () Yes

@ No

Comments:

Any regulatory non-compliance issues will be recorded on non-compliance report.

Signature: Brooke Shoup |

Date & Time: 05/22/2012 10:22:08 |

Page 3 of 4
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= T Enwironmental Testing & Consulring, Inc.

www etcmemphis.com 2790 Whitten Road Memphis, Tennessee 38133 (901) 213-2400 Fax (901) 213-2440
“A Laboratory Management Partner”

6/13/2012

Harrison Wastewater Treatment Plant
Ms. Kathryn Catlin

PO Box 1715

Harrison, AR, 72601

Ref:  Analytical Testing
ETC Report Number: 12-158-0231
Client Project Description: Crooked Creek Sampling

Dear Ms. Kathryn Catlin:

Environmental Testing and Consulting, Inc. received sample(s) on 6/6/2012 for the analyses presented in the
following report.

The above referenced project has been analyzed per your instructions. The analyses were performed in
accordance with the applicable analytical method.

The analytical data has been validated using standard quality control measures performed as required by the
analytical method. Quality Assurance, method validations, instrumentation maintenance and calibration for all
parameters (NELAP and non-NELAP) were performed in accordance with guidelines established by the USEPA
and NELAC unless otherwise indicated. Any parameter for which the laboratory is not officially NELAP accredited
is indicated by a '~' symbol. These are not included in the scope because NELAP accreditation is either not
available or has not been applied for. Additional certifications may be held/are available for parameters, where
NELAP accreditation is not required or applicable. A full list of certifications is available upon request.

The results are shown on the attached Report of Analysis(s). Results for solid matrices are reported on an as-
received basis unless otherwise indicated. This report shall not be reproduced except in full and relates only to
the samples included in this report.

Please do not hesitate to contact me or client services if you have any questions or need additional information.

Sincerely,
Randy Thomas

Project Manager

Laboratory's liability in any claim relating to analyses performed shall be limited to, at laboratory's option, repeating the
analysis in question at laboratory's expense, or the refund of the charges paid for performance of said analysis.

Alabama #40750 Louisiana #04015 VA NELAP #460181 Texas #T104704180-11-6 Arkansas #88-0650
Mississippi California #09267CA NC #415 Oklahoma #9311 Virginia #00106

Kentucky #90047 Tennessee #TN02027 EPA #TN00012 Kentucky UST #41 Kansas #E-10396
iid
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vy glememphis. com

03322

Harrison Wastewater Treatment Plant
Ms. Kathryn Catlin

PO Box 1715

Harrison , AR 72601

Report Number : 12-158-0231

Lab No : 97483

2790 Whitten Road

Project
Information :

Memphis, Tennessee 38133

(901) 213-2400
“A Laboratory Management Partner”

Crooked Creek Sampling

REPORT OF ANALYSIS

Sample ID : Silver Valley Bridge (Downstream)

ErC Environmental Testing & Consulring, Inc.

Fax (801) 213-2440

Report Date

Received

Matrix:
Sampled:

1 6/13/2012

1 6/6/2012

Aqueous
6/5/2012 9:35

Test Results Units MQL DF Date / Time By Analytical
Analyzed Method
Chloride 10.9 mg/L 0.400 1 06/13/12 04:15 RQE  EPA-300.0
Total Dissolved Solids 268 mg/L 10 1 06/08/12 07:30 NRT 2540C
Total Sulfate (SO4) 7.62 mg/L 1.00 1 06/13/12 04:15 RQE  EPA-300.0
Lab No : 97484 Matrix: Aqueous
Sample ID : Hwy 62/65 Bridge (Upstream) Sampled: 6/5/2012 9:50
Test Results Units MQL DF Date / Time By Analytical
Analyzed Method
Chloride 6.52 mg/L 0.400 1 06/13/12 04:32 RQE  EPA-300.0
Total Dissolved Solids 242 mg/L 10 1 06/08/12 07:30 NRT 2540C
Total Sulfate (SO4) 3.95 mg/L 1.00 1 06/13/12 04:32 RQE  EPA-300.0
Lab No : 97485 Matrix: Aqueous
Sample ID : WWTP Discharge Point Sampled: 6/5/2012 9:20
Test Results Units MQL DF Date / Time By Analytical
Analyzed Method
Chloride 7.46 mg/L 0.400 1 06/13/12 04:50 RQE  EPA-300.0
Total Dissolved Solids 263 mg/L 10 1 06/08/12 07:30 NRT 2540C
Total Sulfate (SO4) 4.51 mg/L 1.00 1 06/13/12 04:50 RQE  EPA-300.0

Qualifiers/ *
Definitions MQL

Outside QC limit
Method Quantitation Limit

Page 2 of 4
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Dilution Factor



= T C Enironmental Testing & Consulring, Inc.

wwvw glememphis.com 2790 Whitten Road Memphis, Tennessee 38133

(901) 213-2400

“A Laboratory Management Partner”

Cooler Receipt Form

Customer Number: 03322

Customer Name: Harrison Wastewater Treatment Plant
Report Number:  12-158-0231

Shipping Method

() FedEx @ UPS () USPostall) Client () Lab

Fax (901) 213-2440

() Courier () Other : |

Shipping container/cooler uncompromised? . Yes

() No

Custody seals intact on shipping container/cooler? Q Yes

(O No

@ Not Required

Custody seals intact on sample bottles? (O Yes (O No @ Not Required
Chain of Custody (COC) present? @ Ves Q No

COC agrees with sample label(s)? @ Yes () No

COC properly completed @ Ves () No

Samples in proper containers? @ ves Q No

Sample containers intact? @ Ves () No

Sufficient sample volume for indicated test(s)? @ Yes () No

All samples received within holding time? @ Ve () No

Cooler temperature in compliance? @ Ves () No

Cooler/Samples arrived at the laboratory on ice. @ Vves () No

Samples were considered acceptable as cooling

process had begun.

Water - Sample containers properly preserved @ Ve () No () N/A
Water - VOA vials free of headspace () Yes (O No @ VA
Trip Blanks received with VOAs O Yes O No ® NA
Soil VOA method 5035 — compliance criteria met () Yes (O No @ NA

| High concentration container (48 hr)

. Low concentration EnCore samplers (48 hr)

[ High concentration pre-weighed (methanol -14 d) | Low conc pre-weighed vials (Sod Bis -14 d)
Special precautions or instructions included? () Yes @ No
Comments:

Any regulatory non-compliance issues will be recorded on non-compliance report.

Signature: [Brooke Shoup |

Date & Time: 06/06/2012 10:02:27 |

Page 3 of 4
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= N Environmental Testing & Consulring, Inc.

www.etcmemphis.com 2790 Whitten Road Memphis, Tennessee 38133 (901) 213-2400 Fax (901) 213-2440

“A Laboratory Management Partner”

6/28/2012

Harrison Wastewater Treatment Plant
Ms. Kathryn Catlin

PO Box 1715

Harrison, AR, 72601

Ref:  Analytical Testing
ETC Report Number: 12-174-0218
Client Project Description: Crooked Creek Sampling

Dear Ms. Kathryn Catlin:

Environmental Testing and Consulting, Inc. received sample(s) on 6/22/2012 for the analyses presented in the
following report.

The above referenced project has been analyzed per your instructions. The analyses were performed in
accordance with the applicable analytical method.

The analytical data has been validated using standard quality control measures performed as required by the
analytical method. Quality Assurance, method validations, instrumentation maintenance and calibration for all
parameters (NELAP and non-NELAP) were performed in accordance with guidelines established by the USEPA
and NELAC unless otherwise indicated. Any parameter for which the laboratory is not officially NELAP accredited
is indicated by a '~' symbol. These are not included in the scope because NELAP accreditation is either not
available or has not been applied for. Additional certifications may be held/are available for parameters, where
NELAP accreditation is not required or applicable. A full list of certifications is available upon request.

The results are shown on the attached Report of Analysis(s). Results for solid matrices are reported on an as-
received basis unless otherwise indicated. This report shall not be reproduced except in full and relates only to
the samples included in this report.

Please do not hesitate to contact me or client services if you have any questions or need additional information.

Sincerely,
Randy Thomas

Project Manager

Laboratory's liability in any claim relating to analyses performed shall be limited to, at laboratory's option, repeating the
analysis in question at laboratory's expense, or the refund of the charges paid for performance of said analysis.

Alabama #40750 Louisiana #04015 VA NELAP #460181 Texas #7104704180-11-6 Arkansas #88-0650
Mississippi California #09267CA NC #415 Oklahoma #9311 Virginia #00106
Kentucky #90047 Tennessee #TN02027 EPA #TNO0012 Kentucky UST #41 Kansas #E-10396

\e AL
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= T C  Environmental Testing & Consulring, Inc.

03322

2790 Whitten Road

Harrison Wastewater Treatment Plant

Ms. Kathryn Catlin
PO Box 1715
Harrison , AR 72601

Report Number :12-174-0218

Lab No : 89914

Memphis, Tennessee 38133
“A Laboratory Management Partner”

Project
Information :

Crooked Creek Sampling

REPORT OF ANALYSIS

Sample ID : Silver Valley Bridge (Downstream)

(901) 213-2400

Fax (801) 213-2440

Report Date :

Received :

Matrix:
Sampled:

6/28/2012

6/22/2012

Aqueous
6/21/2012 7:05

Test Results Units MQL DF Date / Time By Analytical
Analyzed Method
Chloride 9.50 mg/L 0.400 1 06/25/12 09:16 RQE  EPA-300.0
Total Dissolved Solids 243 mg/L 10 1 06/26/12 14:00 NRT 2540C
Sulfate 8.05 mg/L 1.00 1 06/25/12 09:16 RQE  EPA-300.0
Lab No : 89915 Matrix: Aqueous
Sample ID : Hwy 62/65 Bridge (Upstream) Sampled: 6/21/2012 7:13
Test Results Units MQL DF Date / Time By Analytical
Analyzed Method
Chloride 6.54 mg/L 0.400 1 06/25/12 09:33 RQE  EPA-300.0
Total Dissolved Solids 250 mg/L 10 1 06/26/12 14:00 NRT 2540C
Sulfate 4.08 mg/L 1.00 1 06/25/12 09:33 RQE  EPA-300.0
Lab No : 89916 Matrix: Aqueous
Sample ID : WWTP Discharge Point Sampled: 6/21/2012 6:54
Test Results Units MaQL DF Date / Time By Analytical
Analyzed Method
Chloride 6.97 mg/L 0.400 1 06/25/12 09:51 RQE  EPA-300.0
Total Dissolved Solids 242 mg/L 10 1 06/26/12 14:00 NRT 2540C
Sulfate 4.52 mg/L 1.00 1 06/25/12 09:51 RQE  EPA-300.0

Qualifiers/ *
Definitions

MQL

Outside QC limit

Method Quantitation Limit

Page 2 of 4
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= I Environmental Testing & Consulring, Inc.

www.elememphis.com 2790 Whitten Road Memphis, Tennessee 38133

(901) 213-2400

“A Laboratory Management Partner”

Cooler Receipt Form

Customer Number: 03322

Customer Name: Harrison Wastewater Treatment Plant
Report Number:  12-174-0218

Shipping Method

() FedEx @ UPS (O USPostall) Client () Lab

Fax (801) 213-2440

(O Courier () Other:

Shipping container/cooler uncompromised? @ Ves

() No

Custody seals intact on shipping container/cooler? Q Yes

() No

@ Not Required

Custody seals intact on sample bottles? O Yes (O No @ Not Required
Chain of Custody (COC) present? @ Yes () No
COC agrees with sample label(s)? @ Yes () No
COC properly completed @ ves () No
Samples in proper containers? ‘ Yes Q No
Sample containers intact? @ Yes () No
Sufficient sample volume for indicated test(s)? @ Ves () No
All samples received within holding time? @ Ves () No
Cooler temperature in compliance? @ Yes () No

Cooler/Samples arrived at the laboratory on ice. ‘ Yes
Samples were considered acceptable as cooling
process had begun.

() No

Water - Sample containers properly preserved @ Yes () No (O NA

Water - VOA vials free of headspace (O Yes (O No ® VA

Trip Blanks received with VOAs () Yes () No @ \A

Soil VOA method 5035 — compliance criteria met () Yes () No @ NA

| High concentration container (48 hr) ' Low concentration EnCore samplers (48 hr)
' High concentration pre-weighed (methanol -14 d) |  Low conc pre-weighed vials (Sod Bis -14 d)
Special precautions or instructions included? () Yes @ No

Comments:

Any regulatory non-compliance issues will be recorded on non-compliance report.

Signature: Brooke Shoup \

Date & Time: 06/22/2012 10:34:27 |

Page 3 of 4
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Erc Environmental Testing & Consulring, Inc.

vww.etcmemphis.com 2790 Whitten Road Memphis, Tennessee 38133 (901) 213-2400 Fax (901) 213-2440
“A Laboratory Management Partner”

7/17/2012

Harrison Wastewater Treatment Plant
Ms. Kathryn Catlin

PO Box 1715

Harrison, AR, 72601

Ref:  Analytical Testing
ETC Report Number: 12-188-0220
Client Project Description: Crooked Creek Sampling

Dear Ms. Kathryn Catlin:

Environmental Testing and Consulting, Inc. received sample(s) on 7/6/2012 for the analyses presented in the
following report.

The above referenced project has been analyzed per your instructions. The analyses were performed in
accordance with the applicable analytical method.

The analytical data has been validated using standard quality control measures performed as required by the
analytical method. Quality Assurance, method validations, instrumentation maintenance and calibration for all
parameters (NELAP and non-NELAP) were performed in accordance with guidelines established by the USEPA
and NELAC unless otherwise indicated. Any parameter for which the laboratory is not officially NELAP accredited
is indicated by a '~' symbol. These are not included in the scope because NELAP accreditation is either not
available or has not been applied for. Additional certifications may be held/are available for parameters, where
NELAP accreditation is not required or applicable. A full list of certifications is available upon request.

The results are shown on the attached Report of Analysis(s). Results for solid matrices are reported on an as-
received basis unless otherwise indicated. This report shall not be reproduced except in full and relates only to
the samples included in this report.

Please do not hesitate to contact me or client services if you have any questions or need additional information.

Lenditl ¥. Yowar

Randy Thomas
Project Manager

Laboratory's liability in any claim relating to analyses performed shall be limited to, at laboratory's option, repeating the
analysis in question at laboratory's expense, or the refund of the charges paid for performance of said analysis.

Alabama #40750 Louisiana #04015 VA NELAP #460181 Texas #7104704180-11-6 Arkansas #88-0650
Mississippi California #09267CA NC #415 Oklahoma #9311 Virginia #00106
Kentucky #90047 Tennessee #TN02027 EPA #TNO0012 Kentucky UST #41 Kansas #E-10396
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2790 Whitten Road Memphis, Tennessee 38133

devw. glememphis.com
“A Laboratory Management Partner”
03322
Harrison Wastewater Treatment Plant
Ms. Kathryn Catlin

PO Box 1715
Harrison , AR 72601

Project
Information :

Crooked Creek Sampling

(801) 213-2400

Fax (301) 213-2440

Report Date : 7/17/2012
Report Number : 12-188-0220 REPORT OF ANALYSIS Received : 7/6/2012
Lab No : 92478 Matrix: Aqueous
Sample ID : Silver Valley Bridge Sampled: 7/5/2012 7:55
Test Results Units MQL DF Date / Time By Analytical
Analyzed Method
Chloride 10.1 mg/L 0.400 1 07/11/12 11:00 RQE  EPA-300.0
Total Dissolved Solids 227 mg/L 10 1 07/12/12 15:00 NRT 2540C
Sulfate 9.27 mg/L 1.00 1 07/11/12 11:00 RQE  EPA-300.0
Lab No : 92479 Matrix: Aqueous
Sample ID : Hwy 62/65 Bridge Sampled: 7/5/2012 8:10
Test Results Units MQL DF Date / Time By Analytical
Analyzed Method
Chloride 7.07 mg/L 0.400 1 07/09/12 11:30 RQE  EPA-300.0
Total Dissolved Solids 232 mg/L 10 1 07/12/12 15:00 NRT 2540C
Sulfate 4.43 mg/L 1.00 1 07/11/12 10:26 RQE  EPA-300.0
Lab No : 92480 Matrix: Aqueous
Sample ID : WWTP Discharge Point Sampled: 7/5/2012 7:45
Test Results Units MQL DF Date / Time By Analytical
Analyzed Method
Chloride 7.50 mg/L 0.400 1 07/09/12 11:47 RQE  EPA-300.0
Total Dissolved Solids 216 mg/L 10 1 07/12/12 15:00 NRT 2540C
Sulfate 4.92 mg/L 1.00 1 07/11/12 10:43 RQE  EPA-300.0
Qualifiers/ * Outside QC limit DF Dilution Factor

Definitions

MQL Method Quantitation Limit
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= N Environmental Testing & Consulring, Inc.

W'y glememphis.com 2790 Whitten Road Memphis, Tennessee 38133

(901) 213-2400

“A Laboratory Management Partner”

Cooler Receipt Form

Customer Number: 03322

Customer Name: Harrison Wastewater Treatment Plant
Report Number:  12-188-0220

Shipping Method

() FedEx @ UPS () USPostal ) Client () Lab

Fax (901) 213-2440

() Courier () Other: |

Shipping container/cooler uncompromised? @ Ves

() No

Custody seals intact on shipping container/cooler? Q Yes

() No

@ Not Required

Custody seals intact on sample bottles? Q Yes Q No @ Not Required
Chain of Custody (COC) present? @ Vves () No
COC agrees with sample label(s)? @ Ves () No
COC properly completed @ Ves () No
Samples in proper containers? @ Vs () No
Sample containers intact? @ Ves () No
Sufficient sample volume for indicated test(s)? @ Ves () No
All samples received within holding time? @ VYes () No
Cooler temperature in compliance? @ Vves () No

Cooler/Samples arrived at the laboratory on ice. @ ves
Samples were considered acceptable as cooling
process had begun.

() No

Water - Sample containers properly preserved @ ves () No () N/A
Water - VOA vials free of headspace (O Yes () No ® VA
Trip Blanks received with VOAs O Yes (O No @ NA

Soil VOA method 5035 — compliance criteria met Q Yes

() No

@ NA

| High concentration container (48 hr)

' Low concentration EnCore samplers (48 hr)

' High concentration pre-weighed (methanol -14 d) |~ Low conc pre-weighed vials (Sod Bis -14 d)

Special precautions or instructions included? () Yes

@ No

Comments:

Any regulatory non-compliance issues will be recorded on non-compliance report.

Signature: [Rebekah Ross |

Date & Time: 07/06/2012 10:10:21 |

Page 3 of 4



Environmental Testing & Consulring, Inc.

2780 Wintten Road

Mamphis, Tennessee 33133

(901) 213-2400 Fax (901) 213-2440

““ 12. 188 0220
AU ..
Harrison Wastewaler Treatment 10 10
Crooksd Creek Samolina
F:ompany Name Customer Number Telephone RUSH | ICE
Harrison Wastewater Treaument Plam 03322 (870) 74 1-3527
Site Name Project Comment FID Number
Every 2 Weeks
Project Project Number PO Number
(Harrison » Rieweekly
Project Manager / Contact E-mail
Mr., Tim Hoh hwwip2i@ windstream.net
Container |Collected Date /| # Gah
Sample ID . Preservative / Matrix Analyses
Type Time Cont
Comp
Silver Valley Bridge E Plastn:—Pnnt“ ‘ rz__élz 755 ‘ 1 1 NOME | | Aqueous | S04/T05/CH
|Hwy 62-65 Bridge J Plastic - Pint ‘7,5 )1 ‘8; 10 1 ‘ NONE : : Agueous S04/TDS/CI
WWTP Eifluent Plastic - Pint ‘7- 5 X 7: ng 1 ‘ NONE Aqueous | S04/TDS/CI
~ 1 i B
Sampled By Method of Shipment Blank / Cooler Remarks
Temperature (
Relinquished By (sign) Date / Time Received By {sién) Date / Time
Relinquished By (sign) Date / Time Received By (sign}) Date / Time
Relinquished By {sign) Date / Time qiDat{ / Time
[ |
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= N C Environmental Testing & Consulring, Inc.

www.etcmemphis.com 2790 Whitten Road Memphis, Tennessee 38133 (901) 213-2400 Fax (901) 213-2440
“A Laboratory Management Partner”

7/26/2012

Harrison Wastewater Treatment Plant
Ms. Kathryn Catlin

PO Box 1715

Harrison, AR, 72601

Ref:  Analytical Testing
ETC Report Number: 12-200-0214
Client Project Description: Bi-monthly

Dear Ms. Kathryn Catlin:

Environmental Testing and Consulting, Inc. received sample(s) on 7/18/2012 for the analyses presented in the
following report.

The above referenced project has been analyzed per your instructions. The analyses were performed in
accordance with the applicable analytical method.

The analytical data has been validated using standard quality control measures performed as required by the
analytical method. Quality Assurance, method validations, instrumentation maintenance and calibration for all
parameters (NELAP and non-NELAP) were performed in accordance with guidelines established by the USEPA
and NELAC unless otherwise indicated. Any parameter for which the laboratory is not officially NELAP accredited
is indicated by a '~' symbol. These are not included in the scope because NELAP accreditation is either not
available or has not been applied for. Additional certifications may be held/are available for parameters, where
NELAP accreditation is not required or applicable. A full list of certifications is available upon request.

The results are shown on the attached Report of Analysis(s). Results for solid matrices are reported on an as-
received basis unless otherwise indicated. This report shall not be reproduced except in full and relates only to
the samples included in this report.

Please do not hesitate to contact me or client services if you have any questions or need additional information.

Sincerely,
Randy Thomas

Project Manager

Laboratory's liability in any claim relating to analyses performed shall be limited to, at laboratory's option, repeating the
analysis in question at laboratory's expense, or the refund of the charges paid for performance of said analysis.

Alabama #40750 Louisiana #04015 VA NELAP #460181 Texas #T7104704180-11-6  Arkansas #88-0650
Mississippi California #09267CA NC #415 Oklahoma #9311 Virginia #00106

Kentucky #90047 Tennessee #TN02027 EPA #TNO0012 Kentucky UST #41 Kansas #E-10396
wm AEES

3 '
4‘L %
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EI—C Environmental Testing & Consulring, Inc.

aww glememphis.com

2790 Whltlen Road

Memphis, Tennessee 38133 (901) 213-2400

“A Laboratory Management Partner”

Fax (801) 213-2440

03322

Harrison Wastewater Treatment Plant

Ms. Kathryn Catlin Project Bi-monthly

PO Box 1715 Information :

Harrison , AR 72601

Report Date : 7/26/2012

Report Number : 12-200-0214 REPORT OF ANALYSIS Received : 7/18/2012

Lab No : 94872 Matrix: Aqueous

Sample ID : Silver Valley Bridge (Downstream) Sampled: 7/17/2012 8:30
Test Results Units MQL DF Date / Time By Analytical

Analyzed Method

Alkalinity (as CaCO3) 148 mg/L 1 1 07/25/12 09:30 EWB 2320B
Chloride 9.56 mg/L 0.400 1 07/20/12 11:10 RQE  EPA-300.0
Total Dissolved Solids 255 mg/L 10 1 07/24/12 10:30 NRT 2540C
Total Calcium 63.1 mg/L 0.100 1 07/23/1222:03 BKN  EPA-200.7
Total Magnesium 1.94 mg/L 0.100 1 07/22/12 22:30 BKN  EPA-200.7
Total Potassium 2.22 mg/L 0.100 1 07/23/12 22:03 BKN  EPA-200.7
Total Sodium 7.44 mg/L 0.500 1 07/22/12 22:30 BKN  EPA-200.7
Sulfate 7.42 mg/L 1.00 1 07/20/12 11:10 RQE  EPA-300.0
Carbonate <2 mg/L 2 1 07/25/12 09:30 EWB 23208
Bicarbonate (as CaCO3) 148 mg/L 1 1 07/25/12 09:30 EWB 23208
Lab No : 94873 Matrix: Aqueous

Sample ID : Hwy 62-65 Bridge (Upstream) Sampled: 7/17/2012 8:15
Test Results Units MQL DF Date / Time By Analytical

Analyzed Method

Alkalinity (as CaCO3) 160 mg/L 1 1 07/25/12 09:30 EWB 2320B
Chloride 6.45 mg/L 0.400 1 07/20/12 11:28 RQE  EPA-300.0
Total Dissolved Solids 244 mg/L 10 1 07/24/12 10:30 NRT 2540C
Total Calcium 67.2 mg/L 0.100 1 07/23/1222:10 BKN  EPA-200.7
Total Magnesium 1.84 mg/L 0.100 1 07/22/12 22:51 BKN  EPA-200.7
Total Potassium 1.36 mg/L 0.100 1 07/23/12 22:10 BKN  EPA-200.7
Total Sodium 3.14 mg/L 0.500 1 07/24/12 11:10 BKN  EPA-200.7
Sulfate 4.08 mg/L 1.00 1 07/20/12 11:28 RQE  EPA-300.0
Carbonate <2 mg/L 2 1 07/25/12 09:30 EWB 23208
Bicarbonate (as CaCO3) 160 mg/L 1 1 07/25/12 09:30 EWB 23208

Qualifiers/ * Outside QC limit DF Dilution Factor

Definitions MQL  Method Quantitation Limit

Page 2 of 5



W elememphis.com

2790 Whitten Road

Memphis, Tennessee 38133

“A Laboratory Management Partner”

© (901) 213-2400

Fax (901)213 2440

03322

Harrison Wastewater Treatment Plant

Ms. Kathryn Catlin Project Bi-monthly

PO Box 1715 Information :

Harrison ; AR 72601

Report Date : 7/26/2012

Report Number : 12-200-0214 REPORT OF ANALYSIS Received : 7/18/2012

Lab No : 94874 Matrix: Aqueous

Sample ID : WWTP Discharge Point Sampled: 7/17/2012 8:40
Test Results Units MQL DF Date / Time By Analytical

Analyzed Method

Alkalinity (as CaCO3) 155 mg/L 1 1 07/25/12 09:30 EWB 2320B
Chloride 6.81 mg/L 0.400 1 07/24/12 00:50 RQE  EPA-300.0
Total Dissolved Solids 244 mg/L 10 1 07/24/12 10:30 NRT 2540C
Total Calcium 65.4 mg/L 0.100 1 07/23/12 22:17 BKN  EPA-200.7
Total Magnesium 1.79 mg/L 0.100 1 07/22/12 22:58 BKN  EPA-200.7
Total Potassium 1.46 mg/L 0.100 1 07/23/12 22:17 BKN  EPA-200.7
Total Sodium 3.71 mg/L 0.500 1 07/24/12 11:17 BKN  EPA-200.7
Sulfate 4.46 mg/L 1.00 1 07/24/12 00:50 RQE  EPA-300.0
Carbonate <2 mg/L 2 1 07/25/12 09:30 EWB 23208
Bicarbonate (as CaCO3) 155 mg/L 1 1 07/25/12 09:30 EWB 23208

Qualifiers/ % Outside QC limit DF Dilution Factor

Definitions MQL  Method Quantitation Limit

Page 3 of 5



= N Environmental Testing & Consulring, Inc.

yw'w.elememphis.com 2790 Whitten Road Memphis, Tennessee 38133

(901) 213-2400

“A Laboratory Management Partner”

Cooler Receipt Form

Customer Number: 03322
Customer Name: Harrison Wastewater Treatment Plant
Report Number:  12-200-0214

Shipping Method

() FedEx @ UPS () USPostal ) Client () Lab

() Courier () Other: |

Fax (901) 213-2440

Shipping container/cooler uncompromised? @ Ves

() No

Custody seals intact on shipping container/cooler? Q Yes

() No

@ Not Required

Custody seals intact on sample bottles? Q Yes Q No @ Not Required
Chain of Custody (COC) present? @ Yes () No
COC agrees with sample label(s)? @ Ves Q No
COC properly completed @ Vves () No
Samples in proper containers? @ Vs () No
Sample containers intact? @ VYes () No
Sufficient sample volume for indicated test(s)? @ Ves O No
All samples received within holding time? ‘ Yes O No
Cooler temperature in compliance? @ Ves () No

Cooler/Samples arrived at the laboratory on ice. . Yes
Samples were considered acceptable as cooling
process had begun.

() No

Water - Sample containers properly preserved @ Yes () No () N/A

Water - VOA vials free of headspace O Yes (O No @ NA

Trip Blanks received with VOAs () Yes () No @ NA

Soil VOA method 5035 — compliance criteria met O Yes () No ® Na

' High concentration container (48 hr) ' Low concentration EnCore samplers (48 hr)
' High concentration pre-weighed (methanol -14 d) | Low conc pre-weighed vials (Sod Bis -14 d)
Special precautions or instructions included? () Yes ® No

Comments:

Any regulatory non-compliance issues will be recorded on non-compliance report.

Signature: [Rebekah Ross \

Date & Time: 07/18/2012 09:48:25 |

Page 4 of 5
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= N Environmental Testing & Consulring, Inc.

waw etcmemphis.com 2790 Whitten Road Memphis, Tennessee 38133 (901) 213-2400 Fax (901) 213-2440

“A Laboratory Management Partner”

8/10/2012

Harrison Wastewater Treatment Plant
Ms. Kathryn Catlin

PO Box 1715

Harrison, AR, 72601

Ref:  Analytical Testing
ETC Report Number: 12-214-0210
Client Project Description: Crooked Creek Sampling

Dear Ms. Kathryn Catlin:

Environmental Testing and Consulting, Inc. received sample(s) on 8/1/2012 for the analyses presented in the
following report.

The above referenced project has been analyzed per your instructions. The analyses were performed in
accordance with the applicable analytical method.

The analytical data has been validated using standard quality control measures performed as required by the
analytical method. Quality Assurance, method validations, instrumentation maintenance and calibration for all
parameters (NELAP and non-NELAP) were performed in accordance with guidelines established by the USEPA
and NELAC unless otherwise indicated. Any parameter for which the laboratory is not officially NELAP accredited
is indicated by a '~' symbol. These are not included in the scope because NELAP accreditation is either not
available or has not been applied for. Additional certifications may be held/are available for parameters, where
NELAP accreditation is not required or applicable. A full list of certifications is available upon request.

The results are shown on the attached Report of Analysis(s). Results for solid matrices are reported on an as-
received basis unless otherwise indicated. This report shall not be reproduced except in full and relates only to
the samples included in this report.

Please do not hesitate to contact me or client services if you have any questions or need additional information.

Sincerely,
Randy Thomas

Project Manager

Laboratory's liability in any claim relating to analyses performed shall be limited to, at laboratory's option, repeating the
analysis in question at laboratory's expense, or the refund of the charges paid for performance of said analysis.

Alabama #40750 Louisiana #04015 VA NELAP #460181 Texas #T7104704180-11-6 Arkansas #88-0650
Mississippi California #09267CA NC #415 Oklahoma #9311 Virginia #00106

Kentucky #90047 Tennessee #TN02027 EPA #TNO0012 Kentucky UST #41 Kansas #E-10396
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E N Environmental Testing & Consulring, Inc.

S elememphis.com

03322

2790 Whitten Road Memphis, Tennessee 38133

“A Laboratory Management Partner™

Harrison Wastewater Treatment Plant

(901 213-2400

Fax (01) 213-2440

Ms. Kathryn Catlin Project Crooked Creek Sampling
PO Box 1715 Information :
Harrison , AR 72601
Report Date : 8/10/2012
Report Number : 12-214-0210 REPORT OF ANALYSIS Received : 8/1/2012
Lab No : 97429 Matrix: Aqueous
Sample ID : Silver Valley Bridge (Downstream) Sampled: 7/31/2012 12:30
Test Results Units MQL DF Date / Time By Analytical
Analyzed Method
Chloride 15.7 mg/L 0.400 1 08/09/12 12:13 RQE  EPA-300.0
Total Dissolved Solids 252 mg/L 10 1 08/09/12 13:15 NRT 2540C
Sulfate 14.4 mg/L 1.00 1 08/09/12 12:13 RQE  EPA-300.0
Lab No : 97430 Matrix: Aqueous
Sample ID : Hwy 62/65 Bridge (Upstream) Sampled: 7/31/2012 12:20
Test Results Units MQL DF Date / Time By Analytical
Analyzed Method
Chloride 6.82 mg/L 0.400 1 08/09/12 12:30 RQE  EPA-300.0
Total Dissolved Solids 213 mg/L 10 1 08/09/12 13:15 NRT 2540C
Sulfate 4.62 mg/L 1.00 1 08/09/12 12:30 RQE  EPA-300.0
Lab No : 97431 Matrix: Aqueous
Sample ID : WWTP Discharge Point Sampled: 7/31/2012 12:40
Test Results Units MQL DF Date / Time By Analytical
Analyzed Method
Chloride 54.2 mg/L 2.00 5 08/09/12 13:26 RQE  EPA-300.0
Total Dissolved Solids 411 mg/L 10 1 08/09/12 13:15 NRT 2540C
Sulfate 59.7 mg/L 5.00 5 08/09/12 13:26 RQE  EPA-300.0

Qualifiers/ *
Definitions

MQL

Outside QC limit
Method Quantitation Limit

Page 2 of 4

DF

Dilution Factor



= 1 Environmental Testing & Consulring, Inc.

A glememphis. com 2790 Whitten Road Memphis, Tennessee 38133

(901) 213-2400

“A Laboratory Management Partner”

Cooler Receipt Form

Customer Number: 03322

Customer Name: Harrison Wastewater Treatment Plant
Report Number:  12-214-0210

Shipping Method

() FedEx @ UPS () USPostal) Client () Lab

() Courier () Other: |

Fax (801) 213-2440

Shipping container/cooler uncompromised? ‘ Yes

() No

Custody seals intact on shipping container/cooler? Q Yes

() No

@ Not Required

Custody seals intact on sample bottles? () Yes () No @ Not Required
Chain of Custody (COC) present? @ Ves () No
COC agrees with sample label(s)? @ ves () No
COC properly completed @ ves () No
Samples in proper containers? . Yes Q No
Sample containers intact? @ Ves () No
Sufficient sample volume for indicated test(s)? @ ves (O No
All samples received within holding time? @ Ves Q No
Cooler temperature in compliance? @ ves () No

Cooler/Samples arrived at the laboratory on ice. @ Ves
Samples were considered acceptable as cooling
process had begun.

() No

Water - Sample containers properly preserved @ Ves () No () N/A
Water - VOA vials free of headspace O Yes (O No ® VA
Trip Blanks received with VOAs () Yes () No @ A
Soil VOA method 5035 — compliance criteria met Q Yes () No @ \A

' High concentration container (48 hr)

. Low concentration EnCore samplers (48 hr)

| High concentration pre-weighed (methanol -14 d) | Low conc pre-weighed vials (Sod Bis -14 d)

Special precautions or instructions included? O Yes

@ No

Comments:

Any regulatory non-compliance issues will be recorded on non-compliance report.

Signature: [Rebekah Ross \

Date & Time: 08/01/2012 10:32:32 |

Page 3 of 4
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= N Environmental Testing & Consulting, Inc.

www.etcmemphis.com 2790 Whitten Road Memphis, Tennessee 38133 (901) 213-2400 Fax (901) 213-2440
“A Laboratory Management Partner”

8/24/2012

Harrison Wastewater Treatment Plant
Ms. Kathryn Catlin

PO Box 1715

Harrison, AR, 72601

Ref:  Analytical Testing
ETC Report Number: 12-230-0212
Client Project Description: Crooked Creek Sampling

Dear Ms. Kathryn Catlin:

Environmental Testing and Consulting, Inc. received sample(s) on 8/17/2012 for the analyses presented in the
following report.

The above referenced project has been analyzed per your instructions. The analyses were performed in
accordance with the applicable analytical method.

The analytical data has been validated using standard quality control measures performed as required by the
analytical method. Quality Assurance, method validations, instrumentation maintenance and calibration for all
parameters (NELAP and non-NELAP) were performed in accordance with guidelines established by the USEPA
and NELAC unless otherwise indicated. Any parameter for which the laboratory is not officially NELAP accredited
is indicated by a '~' symbol. These are not included in the scope because NELAP accreditation is either not
available or has not been applied for. Additional certifications may be held/are available for parameters, where
NELAP accreditation is not required or applicable. A full list of certifications is available upon request.

The results are shown on the attached Report of Analysis(s). Results for solid matrices are reported on an as-
received basis unless otherwise indicated. This report shall not be reproduced except in full and relates only to
the samples included in this report.

Please do not hesitate to contact me or client services if you have any questions or need additional information.

Sincerely,

Randy Thomas
Project Manager

Laboratory's liability in any claim relating to analyses performed shall be limited to, at laboratory's option, repeating the
analysis in question at laboratory's expense, or the refund of the charges paid for performance of said analysis.

Alabama #40750 Louisiana #04015 VA NELAP #460181 Texas #7104704180-11-6 Arkansas #88-0650
Mississippi California #09267CA NC #415 Oklahoma #9311 Virginia #00106
Kentucky #90047 Tennessee #TN02027 EPA #TN00012 Kentucky UST #41 Kansas #E-10396
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03322

2790 Whitten Road

Harrison Wastewater Treatment Plant

Ms. Kathryn Catlin
PO Box 1715
Harrison , AR 72601

Report Number :12-230-0212

Lab No: 90174

Project
Information :

Memphis, Tennessee 38133

(901) 213-2400
“A Laboratory Management Partner”

Crooked Creek Sampling

REPORT OF ANALYSIS

Sample ID : Silver Valley Bridge (Downstream)

Fax (801) 213-2440

Report Date :

Received :

Matrix:
Sampled:

8/24/2012

8/17/2012

Aqueous
8/16/2012 13:15

Test Results Units MQL DF Date / Time By Analytical
Analyzed Method
Chloride 16.8 mg/L 0.400 1 08/21/12 01:19 RQE  EPA-300.0
Total Dissolved Solids 232 mg/L 10 1 08/22/12 07:15 NRT 2540C
Sulfate 14.9 mg/L 1.00 1 08/21/12 01:19 RQE  EPA-300.0
Lab No : 90175 Matrix: AqQueous
Sample ID : Hwy 62/65 Bridge (Upstream) Sampled: 8/16/2012 13:00
Test Results Units MQL DF Date / Time By Analytical
Analyzed Method
Chloride 7.55 mg/L 0.400 1 08/21/12 19:19 RQE  EPA-300.0
Total Dissolved Solids 197 mg/L 10 1 08/22/12 07:15 NRT 2540C
Sulfate 4.74 mg/L 1.00 1 08/21/12 19:19 RQE  EPA-300.0
Lab No : 90176 Matrix: Aqueous
Sample ID : WWTP Discharge Point Sampled: 8/16/2012 13:25
Test Results Units MQL DF Date / Time By Analytical
Analyzed Method
Chloride 59.0 mg/L 2.00 5 08/23/12 19:39 RQE  EPA-300.0
Total Dissolved Solids 373 mg/L 10 1 08/22/12 07:15 NRT 2540C
Sulfate 63.3 mg/L 5.00 5 08/23/12 19:39 RQE  EPA-300.0

Qualifiers/ *

Definitions MQL

Outside QC limit

Method Quantitation Limit

Page 2 of 4
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Erc Environmental Testing & Consulring, Inc.

elememphis. com 2790 Whitten Road Memphis, Tennessee 38133

{901) 213-2400

“A Laboratory Management Partner”

Cooler Receipt Form

Customer Number: 03322

Customer Name: Harrison Wastewater Treatment Plant
Report Number:  12-230-0212

Shipping Method

()FedEx @ UPS () USPostal ) Client () Lab

() Courier () Other: |

Fax (801) 213-2440

Shipping container/cooler uncompromised? @ Ves

(O No

Custody seals intact on shipping container/cooler? Q Yes

() No

@ Not Required

Custody seals intact on sample bottles? () Yes Q No @ Not Required
Chain of Custody (COC) present? @ Ves () No
COC agrees with sample label(s)? @ Ves () No
COC properly completed @ Ves () No
Samples in proper containers? @ Ves () No
Sample containers intact? @® Ves () No
Sufficient sample volume for indicated test(s)? @ Ves (O No
All samples received within holding time? @® Ves () No
Cooler temperature in compliance? @ Ves () No

Cooler/Samples arrived at the laboratory on ice. @ Ves
Samples were considered acceptable as cooling
process had begun.

() No

Water - Sample containers properly preserved @ Ves () No () NA
Water - VOA vials free of headspace (O Yes (O No ® VA
Trip Blanks received with VOAs O Yes () No @ NA

Soil VOA method 5035 — compliance criteria met Q Yes

() No

@ NA

[ High concentration container (48 hr)

~ Low concentration EnCore samplers (48 hr)

| High concentration pre-weighed (methanol -14 d) | Low conc pre-weighed vials (Sod Bis -14 d)

Special precautions or instructions included? () Yes

@ No

Comments:

Any regulatory non-compliance issues will be recorded on non-compliance report.

Signature: |Rebekah Ross |

Date & Time: 08/17/2012 09:33:13 |

Page 3 of 4
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E‘rc EnvironmenTal Testing & Consulting, Inc.

v.etcmemphis com 2790 Whitten Road Memphis, Tennessee 38133 (901) 213-2400 Fax (901) 213-2440

“A Laboratory Management Partner”

9/10/2012

Harrison Wastewater Treatment Plant
Ms. Kathryn Catlin

PO Box 1715

Harrison, AR, 72601

Ref:  Analytical Testing
ETC Report Number: 12-244-0221
Client Project Description: Crooked Creek Sampling

Dear Ms. Kathryn Catlin:

Environmental Testing and Consulting, Inc. received sample(s) on 8/31/2012 for the analyses presented in the
following report.

The above referenced project has been analyzed per your instructions. The analyses were performed in
accordance with the applicable analytical method.

The analytical data has been validated using standard quality control measures performed as required by the
analytical method. Quality Assurance, method validations, instrumentation maintenance and calibration for all
parameters (NELAP and non-NELAP) were performed in accordance with guidelines established by the USEPA
and NELAC unless otherwise indicated. Any parameter for which the laboratory is not officially NELAP accredited
is indicated by a '~' symbol. These are not included in the scope because NELAP accreditation is either not
available or has not been applied for. Additional certifications may be held/are available for parameters, where
NELAP accreditation is not required or applicable. A full list of certifications is available upon request.

The results are shown on the attached Report of Analysis(s). Results for solid matrices are reported on an as-
received basis unless otherwise indicated. This report shall not be reproduced except in full and relates only to
the samples included in this report.

Please do not hesitate to contact me or client services if you have any questions or need additional information.

Sincerely,
Randy Thomas

Project Manager

Laboratory's liability in any claim relating to analyses performed shall be limited to, at laboratory's option, repeating the
analysis in question at laboratory's expense, or the refund of the charges paid for performance of said analysis.

Alabama #40750 Louisiana #04015 VA NELAP #460181 Texas #T7104704180-11-6 Arkansas #88-0650
Mississippi California #09267CA NC #415 Oklahoma #9311 Virginia #00106

Kentucky #90047 Tennessee #TN02027 EPA #TNO0012 Kentucky UST #41 Kansas #E-10396
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s elememphis.com

03322

2790 Whitten Road

Harrison Wastewater Treatment Plant

Ms. Kathryn Catlin
PO Box 1715
Harrison , AR 72601

Report Number : 12-244-0221

Lab No : 92503

Project
Information :

Memphis, Tennessee 38133

(901) 213-2400
“A Laboratory Management Partner”

Crooked Creek Sampling

REPORT OF ANALYSIS

Sample ID : Silver Valley Bridge (Downstream)

= T C Environmental Testing & Consulring, Inc.

Fax (801) 213-2440

Report Date :

Received :

Matrix:

Sampled:

9/10/2012

8/31/2012

Aqueous
8/30/2012 12:25

Test Results Units MQL DF Date / Time By Analytical
Analyzed Method
Chloride 19.2 mg/L 0.400 1 08/31/12 14:22 RQE  EPA-300.0
Total Dissolved Solids 228 mg/L 10 1 09/05/12 14:15 NRT 2540C
Sulfate 18.6 mg/L 1.00 1 08/31/12 14:22 RQE  EPA-300.0
Lab No : 92504 Matrix: Aqueous
Sample ID : Hwy 62/65 Bridge (Upstream) Sampled: 8/30/2012 12:15
Test Results Units mMQL DF Date / Time By Analytical
Analyzed Method
Chloride 7.89 mg/L 0.400 1 08/31/12 14:39 RQE  EPA-300.0
Total Dissolved Solids 182 mg/L 10 1 09/05/12 14:15 NRT 2540C
Sulfate 4.81 mg/L 1.00 1 08/31/12 14:39 RQE  EPA-300.0
Lab No : 92505 Matrix: Aqueous
Sample ID : WWTP Discharge Point Sampled: 8/30/2012 12:35
Test Results Units MQL DF Date / Time By Analytical
Analyzed Method
Chloride 68.0 mg/L 2.00 5 09/04/12 15:23 RQE  EPA-300.0
Total Dissolved Solids 387 mg/L 10 1 09/05/12 14:15 NRT 2540C
Sulfate 77.8 mg/L 5.00 5 09/04/12 15:23 RQE  EPA-300.0

Qualifiers/ *

Definitions MQL

Outside QC limit

Method Quantitation Limit

Page 2 of 4
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= Environmental Testing & Consulring, Inc.

A elememphis.com 2780 Whitten Road Memphis, Tennessee 38133 (901) 213-24-6[—JD Fax (801) 213-2440

“A Laboratory Management Partner”

Cooler Receipt Form
Customer Number: 03322

Customer Name: Harrison Wastewater Treatment Plant
Report Number:  12-244-0221

Shipping Method

() FedEx @ UPS () USPostall) Client () Lab () Courier () Other:

Shipping container/cooler uncompromised? @ Ves () No
Custody seals intact on shipping container/cooler? () Yes () No @ Not Required
Custody seals intact on sample bottles? () Yes () No @ Not Required
Chain of Custody (COC) present? @ Vves () No
COC agrees with sample label(s)? @ Ves () No
COC properly completed @ Yes () No
Samples in proper containers? @ Ve Q No
Sample containers intact? @ Vos () No
Sufficient sample volume for indicated test(s)? @ Vves () No
All samples received within holding time? @ ves Q No
Cooler temperature in compliance? @ Ves () No
Cooler/Samples arrived at the laboratory on ice. . Yes Q No

Samples were considered acceptable as cooling
process had begun.

Water - Sample containers properly preserved @ Vs () No () N/A
Water - VOA vials free of headspace () Yes () No @ A
Trip Blanks received with VOAs (O Yes () No @ NA
Soil VOA method 5035 — compliance criteriamet () Yes (O No @ NA
| High concentration container (48 hr) ' Low concentration EnCore samplers (48 hr)

' High concentration pre-weighed (methanol -14 d) | Low conc pre-weighed vials (Sod Bis -14 d)

Special precautions or instructions included? Q Yes ® No

Comments:

Any regulatory non-compliance issues will be recorded on non-compliance report.

Signature: Brooke Shoup |

Date & Time: 08/31/2012 10:39:00 |

Page 3 of 4
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= ¢ Enironmental Testing & Consulting, Inc.

www. etcmemphis.com 2790 Whitten Road Memphis, Tennessee 38133 (901) 213-2400 Fax (901) 213-2440

“A Laboratory Management Partner”

9/21/2012

Harrison Wastewater Treatment Plant
Ms. Kathryn Catlin

PO Box 1715

Harrison, AR, 72601

Ref:  Analytical Testing
ETC Report Number: 12-256-0252
Client Project Description: Crooked Creek Sampling

Dear Ms. Kathryn Catlin:

Environmental Testing and Consulting, Inc. received sample(s) on 9/12/2012 for the analyses presented in the
following report.

The above referenced project has been analyzed per your instructions. The analyses were performed in
accordance with the applicable analytical method.

The analytical data has been validated using standard quality control measures performed as required by the
analytical method. Quality Assurance, method validations, instrumentation maintenance and calibration for all
parameters (NELAP and non-NELAP) were performed in accordance with guidelines established by the USEPA
and NELAC unless otherwise indicated. Any parameter for which the laboratory is not officially NELAP accredited
is indicated by a '~' symbol. These are not included in the scope because NELAP accreditation is either not
available or has not been applied for. Additional certifications may be held/are available for parameters, where
NELAP accreditation is not required or applicable. A full list of certifications is available upon request.

The results are shown on the attached Report of Analysis(s). Results for solid matrices are reported on an as-
received basis unless otherwise indicated. This report shall not be reproduced except in full and relates only to
the samples included in this report.

Please do not hesitate to contact me or client services if you have any questions or need additional information.

Sincerely,
Randy Thomas

Project Manager

Laboratory's liability in any claim relating to analyses performed shall be limited to, at laboratory's option, repeating the
analysis in question at laboratory's expense, or the refund of the charges paid for performance of said analysis.

Alabama #40750 Louisiana #04015 VA NELAP #460181 Texas #T7104704180-11-6 Arkansas #88-0650
Mississippi California #09267CA NC #415 Oklahoma #9311 Virginia #00106

Kentucky #90047 Tennessee #TN02027 EPA #TNO0012 Kentucky UST #41 Kansas #E-10396

* 4
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= I C Environmental Testing & Consulring, Inc.

S etememphis.com

03322

72796 Whitten VRcad Memphis, Tennessee 38133 (901) 213-2400 Fax (801) 213-2440
“A Laboratory Management Partner”

Harrison Wastewater Treatment Plant

Ms. Kathryn Catlin Project Crooked Creek Sampling

PO Box 1715 Information :

Harrison , AR 72601

Report Date : 9/21/2012

Report Number : 12-256-0252 REPORT OF ANALYSIS Received : 9/12/2012

Lab No : 94539 Matrix: Aqueous

Sample ID : Silver Valley Bridge (Downstream) Plus Sampled: 9/11/2012 9:00
Test Results Units MQL DF Date / Time By Analytical

Analyzed Method

Alkalinity (as CaCO3) 149 mg/L 1 1 09/18/12 10:43 EWB 23208
Chloride 10.6 mg/L 0.400 1 09/14/12 11:43 RQE  EPA-300.0
Total Dissolved Solids 213 mg/L 10 1 09/17/12 13:40 NRT 2540C
Total Calcium 63.5 mg/L 0.100 1 09/18/12 18:07 JTR  EPA-200.7
Total Magnesium 1.99 mg/L 0.100 1 09/18/12 18:07 JTR  EPA-200.7
Total Potassium 2.07 mg/L 0.100 1 09/18/12 18:07 BKN  EPA-200.7
Total Sodium 6.32 mg/L 0.500 1 09/18/12 18:07 BKN  EPA-200.7
Sulfate 7.63 mg/L 1.00 1 09/14/12 11:43 RQE  EPA-300.0
Lab No : 94540 Matrix: Aqueous

Sample ID : Hwy 62/65 Bridge (Upstream) plus Sampled: 9/11/2012 8:40
Test Results Units MaQL DF  Date/Time By Analytical

Analyzed Method

Alkalinity (as CaCO3) 159 mg/L 1 109/18/12 10:43 EWB  2320B
Chloride 6.89 mg/L 0.400 1 09/14/12 12:01 RQE  EPA-300.0
Total Dissolved Solids 179 mg/L 10 1 09/17/12 13:40 NRT 2540C
Total Calcium 66.8 mg/L 0.100 1 09/18/12 18:27 JTR  EPA-200.7
Total Magnesium 1.97 mg/L 0.100 1 09/18/12 18:27 JTR  EPA-200.7
Total Potassium 1.27 mg/L 0.100 1 09/18/12 18:27 BKN  EPA-200.7
Total Sodium 3.47 mg/L 0.500 1 09/18/12 18:27 BKN  EPA-200.7
Sulfate 4.84 mg/L 1.00 1 09/14/12 12:01 RQE  EPA-300.0

Qualifiers/ * Outside QC limit DF Dilution Factor

Definitions

MQL

Method Quantitation Limit

Page 2 of 5



= T C Environmental Testing & Consulring, Inc.

s elememphis.com 2790 Whitten Road Memphis, Tennessee 38133 (901) 213-2400 Fax (801) 213-2440
“A Laboratory Management Partner”
03322
Harrison Wastewater Treatment Plant
Ms. Kathryn Catlin Project Crooked Creek Sampling
PO Box 1715 Information :
Harrison , AR 72601
Report Date : 9/21/2012
Report Number : 12-256-0252 REPORT OF ANALYSIS Received : 9/12/2012
Lab No : 94541 Matrix: Aqueous
Sample ID : WWTP Discharge Point Sampled: 9/11/2012 9:10
Test Results Units MaQL DF Date / Time By Analytical
Analyzed Method
Alkalinity (as CaCO3) 40 mg/L 1 1 09/18/12 10:43 EWB 23208
Chloride 57.6 mg/L 2.00 5 09/14/12 14:20 RQE  EPA-300.0
Total Dissolved Solids 338 mg/L 10 1 09/17/12 13:40 NRT 2540C
Total Calcium 42.9 mg/L 0.100 1 09/18/12 18:33 JTR  EPA-200.7
Total Magnesium 2.84 mg/L 0.100 1 09/18/12 18:33 JTR  EPA-200.7
Total Potassium 13.5 mg/L 0.100 1 09/18/12 18:33 BKN  EPA-200.7
Total Sodium 40.7 mg/L 0.500 1 09/18/12 18:33 BKN  EPA-200.7
Sulfate 42.8 mg/L 1.00 1 09/14/12 12:18 RQE  EPA-300.0
Qualifiers/ * Outside QC limit DF Dilution Factor
Definitions MQL  Method Quantitation Limit

Page 3 of 5



= I C Environmental Testing & Consulring, Inc.

W glememphis.com 2790 Whitten Road Memphis, Tennessee 38133 {901) 213-2400 ) ) Fax (801) 213-2440

“A Laboratory Management Partner”

Cooler Receipt Form
Customer Number: 03322
Customer Name: Harrison Wastewater Treatment Plant
Report Number:  12-256-0252
Shipping Method

() FedEx @ UPS () USPostal ) Client () Lab (O Courier () Other: |

Shipping container/cooler uncompromised? ® ves () No
Custody seals intact on shipping container/cooler? O Yes O No ‘ Not Required
Custody seals intact on sample bottles? () Yes () No @ Not Required
Chain of Custody (COC) present? @ ves () No
COC agrees with sample label(s)? @ Yes () No
COC properly completed @ Ves () No
Samples in proper containers? @ Yes () No
Sample containers intact? @ Ves () No
Sufficient sample volume for indicated test(s)? @ Yes () No
All samples received within holding time? @ VYes () No
Cooler temperature in compliance? @ ves () No
Cooler/Samples arrived at the laboratory on ice. @ Ves Q No

Samples were considered acceptable as cooling
process had begun.

Water - Sample containers properly preserved @ Yes () No () NIA
Water - VOA vials free of headspace () Yes () No @ NA
Trip Blanks received with VOAs () Yes () No @ Na
Soil VOA method 5035 — compliance criteria met Q Yes () No . N/A
| High concentration container (48 hr) ' Low concentration EnCore samplers (48 hr)

' High concentration pre-weighed (methanol -14d) | Low conc pre-weighed vials (Sod Bis -14 d)

Special precautions or instructions included? () Yes @ No

Comments:

Any regulatory non-compliance issues will be recorded on non-compliance report.

Signature: Brooke Shoup |

Date & Time: 09/12/2012 13:01:16 |

Page 4 of 5
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= T Environmental Testing & Consulring, Inc.

www.etcmemphis.com 2790 Whitten Road Memphis, Tennessee 38133 (901) 213-2400 Fax (901) 213-2440
"A Laboratory Management Partner”

10/1/2012

Harrison Wastewater Treatment Plant
Ms. Kathryn Catlin

PO Box 1715

Harrison, AR, 72601

Ref:  Analytical Testing
ETC Report Number: 12-269-0230
Client Project Description: Crooked Creek Sampling

Dear Ms. Kathryn Catlin:

Environmental Testing and Consulting, Inc. received sample(s) on 9/25/2012 for the analyses presented in the
following report.

The above referenced project has been analyzed per your instructions. The analyses were performed in
accordance with the applicable analytical method.

The analytical data has been validated using standard quality control measures performed as required by the
analytical method. Quality Assurance, method validations, instrumentation maintenance and calibration for all
parameters (NELAP and non-NELAP) were performed in accordance with guidelines established by the USEPA
and NELAC unless otherwise indicated. Any parameter for which the laboratory is not officially NELAP accredited
is indicated by a '~' symbol. These are not included in the scope because NELAP accreditation is either not
available or has not been applied for. Additional certifications may be held/are available for parameters, where
NELAP accreditation is not required or applicable. A full list of certifications is available upon request.

The results are shown on the attached Report of Analysis(s). Results for solid matrices are reported on an as-
received basis unless otherwise indicated. This report shall not be reproduced except in full and relates only to
the samples included in this report.

Please do not hesitate to contact me or client services if you have any questions or need additional information.

Lndld H. Howap

Randy Thomas
Project Manager

Laboratory's liability in any claim relating to analyses performed shall be limited to, at laboratory's option, repeating the
analysis in question at laboratory's expense, or the refund of the charges paid for performance of said analysis.

Alabama #40750 Louisiana #04015 VA NELAP #460181 Texas #7104704180-11-6 Arkansas #88-0650
Mississippi California #09267CA NC #415 Oklahoma #9311 Virginia #00106
Kentucky #90047 Tennessee #TN02027 EPA #TNO0012 Kentucky UST #41 Kansas #E-10396

4 ALEE

Page 10of 4



E I C Environmental Testing & Consulring, Inc.

(901) 213-2400
“A Laboratory Management Partner”

s elememphis.com

03322

2790 Whitten Road Memphis, Tennessee 38133

Harrison Wastewater Treatment Plant

Fax (801) 213-2440

Ms. Kathryn Catlin Project Crooked Creek Sampling
PO Box 1715 Information :
Harrison , AR 72601
Report Date : 10/1/2012
Report Number : 12-269-0230 REPORT OF ANALYSIS Received : 9/25/2012
Lab No : 97265 Matrix: Aqueous
Sample ID : Silver Valley Bridge (Downstream) Sampled: 9/24/2012 12:15
Test Results Units MaQL DF Date / Time By Analytical
Analyzed Method
Chloride 18.1 mg/L 0.400 1 09/25/12 20:57 RQE  EPA-300.0
Total Dissolved Solids 249 mg/L 10 1 09/28/12 14:00 NRT 2540C
Sulfate 15.7 mg/L 1.00 1 09/25/12 20:57 RQE  EPA-300.0
Lab No : 97266 Matrix: Aqueous
Sample ID : Hwy 62/65 Bridge (Upstream) Sampled: 9/24/2012 12:25
Test Results Units MQL DF Date / Time By Analytical
Analyzed Method
Chloride 7.59 mg/L 0.400 1 09/25/12 21:14 RQE  EPA-300.0
Total Dissolved Solids 207 mg/L 10 1 09/28/12 14:00 NRT 2540C
Sulfate 5.93 mg/L 1.00 1 09/25/12 21:14 RQE  EPA-300.0
Lab No : 97267 Matrix: Aqueous
Sample ID : WWTP Discharge Point Sampled: 9/24/2012 12:35
Test Results Units MaQL DF Date / Time By Analytical
Analyzed Method
Chloride 59.9 mg/L 2.00 5 09/26/12 10:37 RQE  EPA-300.0
Total Dissolved Solids 417 mg/L 10 1 09/28/12 14:00 NRT 2540C
Sulfate 54.0 mg/L 5.00 5 09/26/12 10:37 RQE  EPA-300.0

Qualifiers/ *
Definitions MQL

Outside QC limit
Method Quantitation Limit

Page 2 of 4
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= T C Environmental Testing & Consulring, INc.

. glememphis.com 2790 Whitten Road Memphis, Tennessee 38133

(901) 213-2400

“A Laboratory Management Partner”

Cooler Receipt Form

Customer Number: 03322

Customer Name: Harrison Wastewater Treatment Plant
Report Number:  12-269-0230

Shipping Method

() FedEx @ UPS () USPostall) Client () Lab

() courier () Other : |

Fax (901) 213-2440

Shipping container/cooler uncompromised? @ Ves () No

Custody seals intact on shipping container/cooler? Q Yes O No ‘ Not Required
Custody seals intact on sample bottles? () Yes () No @ \ot Required
Chain of Custody (COC) present? @ Yes () No

COC agrees with sample label(s)? @ ves () No

COC properly completed @ Ves () No

Samples in proper containers? @ Yes () No

Sample containers intact? @ ves (O No

Sufficient sample volume for indicated test(s)? @ Ves () No

All samples received within holding time? @ Yes () No

Cooler temperature in compliance? @ Yes (O No

Cooler/Samples arrived at the laboratory on ice. @ ves () No

Samples were considered acceptable as cooling

process had begun.

Water - Sample containers properly preserved @ Yes () No (O N/IA

Water - VOA vials free of headspace (O Yes (O No @ VA

Trip Blanks received with VOAs (O Yes () No @ NA

Soil VOA method 5035 — compliance criteria met () Yes

(O No

® NA

| High concentration container (48 hr)

[ Low concentration EnCore samplers (48 hr)

| High concentration pre-weighed (methanol -14 d) | Low conc pre-weighed vials (Sod Bis -14 d)
Special precautions or instructions included? O Yes @ No
Comments:

Any regulatory non-compliance issues will be recorded on non-compliance report.

Signature: [Brooke Shoup |

Date & Time: 09/25/2012 10:19:31 |

Page 3 of 4
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E‘I‘C Environmental Testing & Consulring, Inc.

www, etcmemphis.com 2790 Whitten Road Memphis, Tennessee 38133 (901) 213-2400 Fax (901) 213-2440

“A Laboratory Management Partner”

10/16/2012

Harrison Wastewater Treatment Plant
Ms. Kathryn Catlin

PO Box 1715

Harrison, AR, 72601

Ref:  Analytical Testing
ETC Report Number: 12-283-0211
Client Project Description: Crooked Creek Sampling

Dear Ms. Kathryn Catlin:

Environmental Testing and Consulting, Inc. received sample(s) on 10/9/2012 for the analyses presented in the
following report.

The above referenced project has been analyzed per your instructions. The analyses were performed in
accordance with the applicable analytical method.

The analytical data has been validated using standard quality control measures performed as required by the
analytical method. Quality Assurance, method validations, instrumentation maintenance and calibration for all
parameters (NELAP and non-NELAP) were performed in accordance with guidelines established by the USEPA
and NELAC unless otherwise indicated. Any parameter for which the laboratory is not officially NELAP accredited
is indicated by a '~' symbol. These are not included in the scope because NELAP accreditation is either not
available or has not been applied for. Additional certifications may be held/are available for parameters, where
NELAP accreditation is not required or applicable. A full list of certifications is available upon request.

The results are shown on the attached Report of Analysis(s). Results for solid matrices are reported on an as-
received basis unless otherwise indicated. This report shall not be reproduced except in full and relates only to
the samples included in this report.

Please do not hesitate to contact me or client services if you have any questions or need additional information.

Sincerely,
Randy Thomas

Project Manager

Laboratory's liability in any claim relating to analyses performed shall be limited to, at laboratory's option, repeating the
analysis in question at laboratory's expense, or the refund of the charges paid for performance of said analysis.

Alabama #40750 Louisiana #04015 VA NELAP #460181 Texas #7104704180-11-6 Arkansas #88-0650
Mississippi California #09267CA NC #415 Oklahoma #9311 Virginia #00106
Kentucky #90047 Tennessee #TN02027 EPA #TNO0012 Kentucky UST #41 Kansas #E-10396
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= T C Environmental Testing & Consulring, Inc.

2790 Whitten Road Memphis, Tennessee 38133

s elamemphis.com
“A Laboratory Management Partner”

03322
Harrison Wastewater Treatment Plant

(901) 213-2400

Fax (801) 213-2440

Ms. Kathryn Catlin Project Crooked Creek Sampling
PO Box 1715 Information :
Harrison , AR 72601
Report Date : 10/16/2012
Report Number : 12-283-0211 REPORT OF ANALYSIS Received : 10/9/2012
Lab No : 89148 Matrix: Aqueous
Sample ID ; Silver Valley Bridge (Downstream) Sampled: 10/8/2012 10:25
Test Results Units mMaQL DF Date / Time By Analytical
Analyzed Method
Chloride 14.0 mg/L 0.400 1 10/10/12 18:31 RQE  EPA-300.0
Total Dissolved Solids 251 mg/L 10 1 10/12/12 14:20 NRT 2540C
Sulfate 14.0 mg/L 1.00 1 10/10/12 18:31 RQE  EPA-300.0
Lab No : 89149 Matrix: Aqueous
Sample ID : Hwy 62-65 Bridge (Upstream) Sampled: 10/8/2012 10:15
Test Results Units MQL DF Date / Time By Analytical
Analyzed Method
Chloride 7.68 mg/L 0.400 1 10/10/12 18:49 RQE  EPA-300.0
Total Dissolved Solids 227 mg/L 10 1 10/12/12 14:20 NRT 2540C
Sulfate 5.14 mg/L 1.00 1 10/10/12 18:49 RQE  EPA-300.0
Lab No : 89150 Matrix: Aqueous
Sample ID : WWTP Discharge Point Sampled: 10/8/2012 10:35
Test Results Units MQL DF Date / Time By Analytical
Analyzed Method
Chloride 59.3 mg/L 2.00 5 10/12/12 10:56 RQE  EPA-300.0
Total Dissolved Solids 438 mg/L 10 1 10/12/12 14:20 NRT 2540C
Sulfate 58.4 mg/L 5.00 5 10/12/12 10:56 RQE  EPA-300.0
Qualifiers/ * Outside QC limit DF Dilution Factor
Definitions

MQL Method Quantitation Limit
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= N C Environmental Testing & Consulring, Inc.

wyw. elememphis. com 2790 Whitten Road Memphis, Tennessee 38133

"~ (901) 213-2400

“A Laboratory Management Partner”

Cooler Receipt Form

Customer Number: 03322

Customer Name: Harrison Wastewater Treatment Plant
Report Number:  12-283-0211

Shipping Method

(O FedEx @ UPS () USPostall) Client () Lab

(O Courier () Other :’

Fax (901) 213-2440

Shipping container/cooler uncompromised? @ Ves

() No

Custody seals intact on shipping container/cooler? Q Yes

() No

@ Not Required

Custody seals intact on sample bottles? (O Yes () No @ Not Required
Chain of Custody (COC) present? @ 'os () No
COC agrees with sample label(s)? @ Ves () No
COC properly completed @ Ves () No
Samples in proper containers? @ Vs () No
Sample containers intact? @ VYes () No
Sufficient sample volume for indicated test(s)? @ Ves () No
All samples received within holding time? @ Ves () No
Cooler temperature in compliance? @ ves () No

Cooler/Samples arrived at the laboratory on ice. @ Ves
Samples were considered acceptable as cooling
process had begun.

() No

Water - Sample containers properly preserved @ Ves () No (O NA
Water - VOA vials free of headspace (O Yes () No @ NA
Trip Blanks received with VOAs O Yes O No @ VA

Soil VOA method 5035 — compliance criteria met () Yes

() No

@ \A

' High concentration container (48 hr)

~ Low concentration EnCore samplers (48 hr)

High concentration pre-weighed (methanol -14 d) | Low conc pre-weighed vials (Sod Bis -14 d)

Special precautions or instructions included? O Yes

@® No

Comments:

Any regulatory non-compliance issues will be recorded on non-compliance report.

Signature: Rebekah Ross |

Date & Time: [10/09/2012 09:47:33 |

Page 3 of 4
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E‘I"C Environmental Testing & Consulring, Inc.

w.etcmemphis.com 2790 Whitten Road Memphis, Tennessee 38133 (901) 213-2400 Fax (901) 213-2440
“A Laboratory Management Partner”

10/31/2012

Harrison Wastewater Treatment Plant
Ms. Kathryn Catlin

PO Box 1715

Harrison, AR, 72601

Ref:  Analytical Testing
ETC Report Number: 12-297-0221
Client Project Description: Crooked Creek Sampling

Dear Ms. Kathryn Catlin:

Environmental Testing and Consulting, Inc. received sample(s) on 10/23/2012 for the analyses presented in
the following report.

The above referenced project has been analyzed per your instructions. The analyses were performed in
accordance with the applicable analytical method.

The analytical data has been validated using standard quality control measures performed as required by the
analytical method. Quality Assurance, method validations, instrumentation maintenance and calibration for all
parameters (NELAP and non-NELAP) were performed in accordance with guidelines established by the USEPA
and NELAC unless otherwise indicated. Any parameter for which the laboratory is not officially NELAP accredited
is indicated by a '~' symbol. These are not included in the scope because NELAP accreditation is either not
available or has not been applied for. Additional certifications may be held/are available for parameters, where
NELAP accreditation is not required or applicable. A full list of certifications is available upon request.

The results are shown on the attached Report of Analysis(s). Results for solid matrices are reported on an as-
received basis unless otherwise indicated. This report shall n<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>