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1.0 INTRODUCTION

1.1 Background

This report presents the documentation developed in support of a proposed third-party
rule making to address the existing final permit limits for dissolved minerals in the El Dorado
Chemical Company’s (EDCC) NPDES permit (AR0000752). The documentation was
developed in accordance with the project study plan developed for the aquatic life field study
and as submitted to ADEQ for their review and comment (Appendix A). This documentation is
required by Section 2.306 of the Arkansas Water Quality Standards (WQS) in support of the
proposed modifications of designated but non-existing and unattainable uses and associated
water quality criteria for dissolved minerals (sulfates, SQO,; chlorides, CI" and total dissolved
solids, TDS) as summarized in Section 2. This report also addresses the requirements of the
1994 Administrative Guidance Document of the ADEQ, which clarifies the Section 2.306
documentation process.

In addition, this report provides documentation regarding the attainability of the domestic
water supply use from the perspective of the 40 CFR 131.10(g) rationale for use removal. The
requirement for providing 40 CFR 131.10(g) documentation is to fulfill USEPA Region 6
requests for inclusion of use attainability information in the third party rule making process.

EDCC has operated a fertilizer and acid manufacturing, storage, and distribution center
in, El Dorado, Arkansas, Union County since 1983 (Figure 1.1). Current production capacity is
approximately 4,000 tons per day (tpd). Recent decreases in waste water effluent dissolved
solids (especially SO, and TDS) have resulted from environmental improvements directed at
process controls, waste prevention and recycle programs which were implemented by EDCC
within the last three years. In addition, EDCC’s ground water conservation initiative has
resulted in further reductions in the Outfall 001 mineral concentrations. This conservation effort
includes the use of river water rather than well water from the Sparta aquifer as the source for
makeup to the process water supply. This conservation effort further decreases the TDS and CI
loading to the wastewater treatment system.

EDCC has invested over $2,000,000 in improvements and pollution prevention activities
during the last fiscal year alone. In addition to reductions in the mineral constituents, reductions
in other constituents (e.g. ammonia) have been recognized as a result of facility upgrades and
improvements. These reductions are demonstrated in both the effluent concentrations and the
routine whole effluent toxicity testing completed routinely on Outfall 001 effluent. (See Section
3). Within the last year, there has been no effluent lethality demonstrated for either two species
tested at a critical dilution of 100% effluent.

However, since the wastewater treatment is not designed to remove dissolved minerals
(and since there is no economical treatment technology available for the removal of dissolved
minerals), the dissolved mineral concentration of the discharge from Outfall 001 will not meet
the existing ecoregion criteria.

Despite the reductions realized through the implementation of site BMP and waste water
treatment improvements (which are described in detail in Section 3.3.4), the existing NPDES final
limitations for SO,4, Cl and TDS will not likely be attained through facility upgrades and improvements.
Since the discharge from Outfall 001 is into an unnamed tributary in the Gulf Coastal Ecoregion, the
final permit limitations are based on the ecoregion criteria and reflect the least disturbed gulf coastal
ecosystem default values.

August 30, 2006 1



= §
Picnic Area,,
NI /5?*“‘4" e

Figure 1.1. El Dorado Chemical Company property boundary, Outfall 001 and surrounding areas.
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1.2 Report Focus and Objective

The focus of this report is the discharge from the treated process wastewater outfall
(Outfall 001) covered under EDCC'’s current NPDES permit. The primary discharge (Outfall 001)
is into an unnamed tributary (UTB) to Flat Creek. Outfall 001 contains or potentially contains
concentrations of Cl, SO,4, and TDS that are in excess of the existing ecoregion specific water
quality criteria.

The primary report objectives are to:

o provide the required documentation to support a third-party rulemaking in
accordance with Section 2.306 to remove the designated and unattainable
domestic water supply use from the sections of unnamed tributary to Flat Creek,
sections of Flat Creek, and Haynes Creek to the confluence with Smackover
Creek and

e propose site-specific water quality criteria for dissolved minerals (Cl, SO,4, and
TDS) that:

» reflect the current discharge concentrations, (which have been reduced
substantially from historical concentrations through extensive facility
upgrades to BMP’s and spill control and containment),

» account for recent reductions in mineral concentrations related to site
improvements, and

» are shown to support the designated seasonal fishery use and the
supporting biotic communities to maintain that use.

This documentation summarizes significant findings and provides recommendations
(Section 2.0), provides a summary of the site’s background information (Section 3.0),
documents the physical, chemical, and biological characteristics of tributaries that receive the
permitted discharges from the targeted outfalls (Section 4.0), and presents the mass balance
modeling results (Section 5.0). Section 6.0 provides a review of alternatives to meet the
existing ecoregion criteria or stream criteria for dissolved minerals as well as the attainability of
the domestic water supply use of the unnamed tributary to Flat Creek, Flat Creek, and Haynes
Creek, respectively. Section 7.0 provides the citation for documents referenced in this report.

August 30, 2006 3



20 SIGNIFICANT FINDINGS AND RECOMMENDATIONS

2.1 Significant Findings

The following findings are based on the information developed as part of the

documentation in support of the proposed rule making and as directed by the aquatic life field
survey (Appendix A).

1.

10.
. The water quality of the discharge from EDCC improves the water quality of the

11

12.

13.

14.

15.

Recent process improvements, emissions control equipment, improvements to site
BMPs and spill prevention, facility containment improvements, recycle of internal
process waters, and the ground water conservation activities (moving from Sparta
aquifer ground water to river water as a source water), have been responsible for the
recent decreases in sulfates, Cl and TDS in the treated effluent discharged through
Outfall 001.

The facility manages water discharges under the NPDES permit AR0000752.

The historical and existing discharges have, on occasion, exceeded the water quality
based ecoregion mineral criterion.

The facility certifies that it maintains a Storm Water Pollution Prevention Plan and a Spill
Prevention Control and Countermeasure Plan and is updated on a routine basis.

The SWPPP and the SPCC plans are in the process of revision and updates will be
implemented in the fall of 2006.

Despite the recent reductions realized by process and facility modifications, the final
permit imitations for SO4, Cl and TDS will likely not be attained as a result of continued
site improvements.

The final permit limitations for SO,, Cl and TDS are based on least disturbed ecoregion
reference water quality criteria which do not reflect the receiving stream (Flat Creek)
condition and the historical dissolved mineral residuals resulting from the oil and brine
industry within the watershed.

As a result of the historical watershed activities, the ecoregion criteria for the Gulf
Coastal ecoregion are exceeded by the “upstream” waters prior to the discharge from
Outfall 001, as well as in Flat Creek above the mouth of the receiving stream into which
the Outfall 001 occurs.

Historical exposures and existing land use within the Flat Creek watershed result in
continuing dissolved mineral concentrations that are approximately 3 times that of the
unnamed tributary, including the contribution for Outfall 001.

Outfall 001 discharges to an unnamed tributary to Flat Creek.

unnamed tributary and thus that of Flat Creek.

The watershed into which Outfall 001 discharges is approximately 2.5 square miles at
the confluence with the unnamed tributary to Flat Creek. The watershed of the unnamed
tributary at the mouth of Flat Creek is approximately 16 square miles (Figure 2.1).

During the aquatic life field survey, the unnamed tributary into which EDCC discharges
maintains a seasonal fishery to the degree supported by the existing habitat and
maintains an aquatic life use in downstream segments.

It is anticipated that the state resource agencies will confirm that the domestic water
supply use is not an existing use, nor is it an attainable use on Flat Creek.

Proposed modifications to the mineral criteria will not preclude the attainment of the
other designated and attainable uses.
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Figure 2.1. Study reaches, watershed boundaries and watershed sizes for stream segments evaluated in
association with the EDCC 3rd party rulemaking. April 2006.
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2.2 Recommendations

Based on the documentation presented herein, it is recommended that the designated
domestic water supply use be removed from the following locations:
¢ Unnamed tributary to Flat Creek from the discharge from Outfall 001 downstream
to its confluence with Flat Creek,
o Flat Creek to the mouth of Salt Creek, and
¢ Haynes Creek to its confluence with Smackover Creek.

Table 2.1 summarizes the recommended changes to designated uses and the water
quality criteria for Cl, SO, and TDS of individual streams segments evaluated.

Table 2.1. Summary of Proposed WQS Modifications.

Unnamed tributary to unnamed tributary to Flat | Unnamed tributary to Flat Creek (UTA)- from
Creek (UTB) — from EDCC 001 Discharge to the | confluence of UTB to the confluence with Flat
confluence with Unnamed tributary of Flat Creek | Creek

(UTA)

Remove Designated Domestic Water Supply Use Remove Designated Domestic Water Supply Use
Instream Criteria Instream Criteria

Amend ecoregion dissolved minerals criteria: Amend ecoregion dissolved minerals criteria:

Chloride from 14 mg/L to 23 mg/L; Sulfate from 31 Chloride from 14 mg/L to 16 mg/L; Sulfate from 31

mg/L to 125 mg/L, and TDS from 123 mg/L to 475 mg/L to 80 mg/L, and TDS from 123 mg/L to 315

mg/L mg/L

Table 2.1 (cont). Summary of Proposed WQS Modifications

Flat Creek —from mouth of UTA tributary to the Haynes Creek from confluence of Flat and Salt

mouth of Haynes Creek Creeks, downstream to confluence with

Smackover Creek

Remove Designated Domestic Water Supply Use Remove Designated Domestic Water Supply Use
Instream Criteria Instream Criteria

Amend ecoregion dissolved minerals criteria: Amend ecoregion dissolved minerals criteria:

Chloride from 14 mg/L to 165 mg/L; Sulfate from 31 Chloride from 14 mg/L to 360 mg/L; Sulfate from 31
mg/L to 67 mg/L, and TDS from 123 mg/L to 560 mg/L | mg/L to 55 mg/L, and TDS from 123 mg/L to 855
mg/L
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3.0 BAGKGROUND

3.1 Introduction

EDCC operates a chemical and fertilizer manufacturing and distribution facility in Union
County on the north side of El Dorado, Arkansas. The facility’s single treated process
wastewater outfall (Outfall 001) discharges to an ephemeral unnamed tributary (UTB) to Flat
Creek (Figure 2.1). A detailed description of Outfall 001 and its’ individual discharge
characteristics are provided in Section 3.2. For the purpose of this report, only EDCC’s Outfall
001 will be addressed. EDCC currently has additional NPDES permitted outfalls that are not
considered as significant sources of minerals to the receiving streams due to their discharge
locations, small/limited flows, or chemical characteristics. Current plans for continued facility
upgrades and improvements include routing of all site storm water into catchment basins and
ultimately routed through the primary Outfall 001 discharge. It is anticipated that all flows from
the facility will ultimately be routed and discharged through Outfall 001.

The Arkansas Water Quality Standards - Regulation No. 2 (WQS) (ADEQ, 2004) allows
modification of water quality standards under various conditions. Specifically, Section 2.306 of
the WQS allows the removal of a designated use other than a fishable or swimmable use, and
for establishment of less stringent water quality criteria without affecting fishable or swimmable
uses. This project report documents the information required to amend Reg. 2 through third
party rulemaking. The study areas are shown in Figure 3.1.
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Figure 3.1. Study reaches for EDCC section 2.306 aquatic life field survey. Union County, AR. April 2006
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3.2 Designated Uses

The designated uses for Unnamed tributary to unnamed ftributary to Flat Creek (UTB),
Unnamed tributary to Flat Creek (UTA), Flat Creek, and Haynes Creek are those listed in the
WQS for Gulf Coastal Plain streams with watersheds less than 10 square miles. The
designated uses are listed below. They are as follows:

UTB-Unnamed tributary to
unnamed tributary to Flat Flat Creek
Creek (above Hwy 7S)

¢ Primary Contact Recreation,
e Secondary Contact Recreation, ¢ Secondary Contact Recreation,
e Seasonal Gulf Coastal Fishery, e Perennial Gulf Coastal Fishery,
o Domestic Water Supply, o Domestic Water Supply,
e Industrial Water Supply, and ¢ Industrial Water Supply, and
e Agricultural Water Supply. e Agricultural Water Supply.
UTA-Unnamed tributary to Flat Haynes Creek

Creek (below Hwy 7S)

e Primary Contact Recreation,
e Primary Contact Recreation, e Secondary Contact Recreation,
e Secondary Contact Recreation, e Perennial Gulf Coastal Fishery,
e Perennial Gulf Coastal Fishery, o Domestic Water Supply,
o Domestic Water Supply, e Industrial Water Supply, and
¢ Industrial Water Supply, and e Agricultural Water Supply.
e Agricultural Water Supply.

3.3 Domestic Water Supply Use

Based upon the anticipated documentation provided by the Arkansas Department of Health
(ADHHS), UTB, UTA, Flat Creek, and Haynes Creek are neither an existing nor planned public water
supply source. In addition, the Arkansas Department of Natural Resources (ADNR) has
documented that the removal of the designated domestic water supply use from these stream
reaches does not conflict with the Arkansas Water Plan. Letters requesting the current and
anticipated domestic water supply use status have been submitted to the respective agencies. The
letters to and from the ADHHS and ADNR are and will be provided in Appendix B.

3.4 Outfall 001 Characteristics

3.4.1. Discharge Characteristics

Figure 3.2 (and Appendix C) provides a summary of the discharge flow characteristics
for Qutfall 001 over the recent 46 month period. Outfall 001 has not discharged continually
during this period. The discharge from Outfall 001 is typically reduced during the summer low
flow period.
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EDCC Outfall 001 Monthly Flow Data (7/02 - 4/06)
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Figure 3.2. Outfall 001 discharge characteristics from EDCC (POR: 46 months).

3.4.2 Effluent Dissolved Mineral Characteristics

Table 3.1 presents the effluent characteristics of treated wastewater discharged through
Outfall 001. This data represents available recent data. Documentation for the 95" percentile
value is presented in Section 5.0. The percentile concentration values represent statistically
calculated values based on methodologies outlined in Statistical Methods for Environmental
Pollution Monitoring (Gilbert, 1987) which will be discussed in detail in Section 5.2.2.

Table 3.1. Summary of targeted mineral constituents in Outfall 001 discharge from EDCC facility.

Statistic* Chloride (mg/L) | Sulfate (mg/L) TDS (mg/L)
(Data Characterization) N=19 N=43 N=19
Maximum 54.0 408 1200
Minimum 27.0 71.0 510
Average 41.0 197 875
95" percentile 55.0 309 1170
Median 43.0 188 890

3.5 Description of Pollution Prevention Practices

Areas where storm water and/or spills may leave the facility are identified in the facility’s
Spill Prevention Control and Countermeasures (SPCC) Plan and Storm Water Pollution
Prevention Plans. These plans are currently being revised to update the individual plans to
include recent site improvements. The SWPPP revision is scheduled for completion during the
last summer/early fall of 2006 in accordance with the current NPDES permit requirements. The
SPCC plan was last revised in 2002 (GBMc, 2002) and is required to be updated every 5 years,
at a minimum. EDCC has initiated the SPCC revision ahead of regulatory schedule to
incorporate the recent facility improvements. This revision should be completed and
implemented by the end of 2006.
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Best Management Practices (BMP’s) as well as other secondary containment and
treatments have been implemented to reduce contamination of storm water and prevent spill
release. The SPCC and SWPPP provide the policies and procedures to limit storm water
exposure to process waters and provides for the routine management of storm waters. EDCC
has installed pollution prevention practices at the facility designed to reduce the potential of
storm water contamination and to prevent spills from entering waters of the state.

EDCC currently discharges treated process wastewater and storm water through Outfall
001 into the UTB tributary. Within the last two year period, EDCC has implemented production
modifications in response to energy conservation goals, process optimization and
environmental control projects in an effort to reduce contaminant levels in the facility’s storm
water and process waste water as discharged through Outfall 001. These efforts have resulted
in the reductions demonstrated over the recent history, especially for SO, and TDS (Figures 3.3
and 3.4)

EDCC continues investigating alternatives to the continued discharge of the treated
process wastewater and contaminated storm water into the UTB tributary.

3.5.1 Qutfall 001

Surface drainage and a storm water sewer system collect storm water and process water
from the production of nitric acid, sulfuric acid, and ammonium nitrate (AN) from the Outfall 001
drainage area. The production process requires approximately 1.9 million gallons of process water
per day, which is used for cooling tower make-up, hydrostatic testing, pump seal flushing, boiler feed
water, and unit wash downs. The storm water and process water are directed through a
neutralization treatment system, a one acre aeration basin, and then through a 50-acre equalization
basin where additional aggressive biological treatment is carried out. Additionally, improvements
of BMPs for storm water treatment have reduced the possibility of contaminated storm water
reaching the treatment system. BMPs include: good housekeeping, strict controls on treatment

chemicals, policies for storage, spill control, waste minimization, and clean up of wastewater
treatment chemicals.
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3.6 Current NPDES Permit Status

3.6.1 NPDES Permit Compliance

EDCC’s current NPDES permit (Permit No. AR0000752) became effective on July 1,
2002. The permit remains in effect until midnight, June 30, 2007.

3.6.1.1 Discharge and Monitoring Requirements

EDCC is currently under interim effluent limitations at Outfall 001. Chloride (CI), Sulfate
(SO4) and Total Dissolved Solids (TDS) fall under monitor and report limitations until the final
permit limitations take effect June 1%, 2007. However, the potential for mineral concentrations
to exceed ecoregion instream WQS in Unnamed tributary to the unnamed tributary to Flat Creek
(UTB), Unnamed tributary to Flat Creek (UTA), Flat Creek, and Haynes Creek is possible during
normal discharge operations through Outfall 001. The instream dissolved minerals WQS in
UTB, UTA, Flat Creek, and Haynes Creek are based on the maintenance of the designated, but
non-existing and unattainable domestic water supply use. The final discharge limitations and
monitoring requirements for EDCC’s Outfall 001 are summarized in Table 3.2.

Table 3.2. Current Final Discharge Limitations for EDCC, Outfall 001.

Effluent Characteristic Monthly Daily Monthly Daily Frequency of
Average Maximum Average Maximum Analysis
Flow (MGD) N/A NA NA NA Daily*
IﬁéaSI)Suspended Solids | 462 Ibs/day | 692 Ibs/day | 30 mgiL 45 mg/L  |three/week
Ammonia Nitrogen (NH;-N) | 265.7 Ibs/day | 811.84 Ibs/day | 12 mg/L 18 mg/L |three/week
. . 405.02 1153.73
Nitrate Nitrogen (NO3) lbs/day lbs/day 26.3mg/L | 74.9 mg/L |three/week
Dissolved Oxygen
(May - Oct.) N/A N/A 4.0 mg/L !nst. M!n three/week
(Nov. — April) N/A N/A 5.0 mg/L inst. Min three/week
Copper, Total 0.19 Ibs/day 0.38 Ibs/day | 12.2 ug/L | 24.48 pg/L |once/month
Selenium, Total 0.09 Ibs/day | 0.17 Ibs/day | 5.58 ug/L 11.2 pg/L  |once/month
Zinc, Total 1.78 Ibs/day | 3.57 Ibs/day |115.62 ug/L| 231.99 ug/L |once/month
Sulfate (SO,) Report Report 81 mg/L 122 mg/L |once/month
Chlorides (ClI) Report Report 38 mg/L 57 mg/L |once/month
;I'_F)éag)Dissolved Solids Report Report 237 mg/L 356 mg/L |once/month
86 °F inst.
Temperature NA NA NA Ma;?s once/month
pH (SU) N/A NA * * continuous
.. not < 100% (Daily Average not < 100% (7-Day
Whole Effluent Toxicity Minimum) Minimum) once/month
** pH shall not be less than 6.0 standard units nor greater that 9.0 standard units
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3.6.1.2 Dissolved Minerals

Dissolved minerals data from Outfall 001 (CI, SO4, and TDS) has been collected and
monitored monthly since June, 2004 (CI" and TDS), and well beyond that for SO,. Table 3.3
summarizes the dissolved mineral concentration typical of a discharge from EDCC Outfall 001.
Additional chloride, sulfate and TDS information is provided in Section 5.0. Outfall 001
dissolved mineral concentrations were used in the mass balance modeling to determine the
proposed instream criteria.

Table 3.3. Summary of dissolved mineral data from EDCC Outfall 001.

Date Chloride Monthly Sulfate Monthly TDS Monthly Average
Average (mg/L) Average (mg/L) (mg/L)

Jan-02 - 136 -
Feb-02 - 137 -
Mar-02 ND ND ND
Apr-02 - 232 -
May-02 -- 272 --
Jun-02 - 408 -
Jul-02 - 359 -
Aug-02 ND ND ND
Sep-02 - 309 -
Oct-02 ND ND ND
Nov-02 - 306 -
Dec-02 - 213 -
Jan-03 - 245 -
Feb-03 - 213 -
Mar-03 - 166 -
Apr-03 - 160 -
May-03 - 189 --
Jun-03 - 252 -
Jul-03 ND ND ND
Aug-03 -- 226 -
Sep-03 - 213 --
Oct-03 - 218 -
Nov-03 - 219 -
Dec-03 ND ND ND
Jan-04 -- 229 -
Feb-04 - 184 -
Mar-04 - 176 -
Apr-04 - 158 -
May-04 -- 150 --
Jun-04 40.2 134.5 900
Jul-04 34.4 125 710
Aug-04 48.4 178 940
Sep-04 51.6 200 1200
Oct-04 50.8 188 1000
Nov-04 44.2 179 1000
Dec-04 32.2 193 860
Jan-05 30.2 187 790
Feb-05 27 268 900
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Table 3.3 (cont’). Summary of dissolved mineral data from EDCC Outfall 001

Maximum 54.0 408 1200
Minimum 27.0 71.0 510
Average 41.0 197 875
95" percentile* 55.0 309 1170
Median 43.0 188 890

. * See Section 5.0
. Note: ND = No Discharge

As indicated in Table 3.3 (Summary of dissolved mineral data from EDCC Outfall 001),
there were no permit requirements to monitor and report chloride or TDS until June 2004.

3.6.2 Whole Effluent Toxicity (WET) Testing

Toxicity testing has been conducted on EDCC's primary discharge (Outfall 001) for over
10 years. During the previous permit cycle the whole effluent toxicity testing was required on a
quarterly basis. Since the most recent permit renewal, the WET testing is required monthly. The
interim requirement is a monitor and report only requirement. When the final permit limit
becomes effective (June 1, 2007), the WET becomes a permit limit rather than a menitor and
report requirement.

The most recent biomonitoring history demonstrates that the treated effluent is not toxic
even under the critical dilutions reflective of critical Q@ 7-10 flow concentrations (e.g. 100%
critical dilution). A summary of the last five year period of record for the biomonitoring is
provided in Appendix D-1. The summary demonstrates that EDCC Outfall 001 currently passes
both the lethality endpoints at the applicable critical dilution (100%). Although there have been
issues with toxicity testing history, monthly testing since April 2005 have passed all WET test
lethality endpoints, on both the water flea and fathead minnow. The record for no lethality
effects to the water flea dates back to September 2004 without any test failures (Figure 3.5).

Figure 3.6 further illustrates the improved performance in WET testing. The sub-

lethal endpoints (e.g. reproduction and growth, for the water flea and the fathead minnow,
respectively) also demonstrate compliance with the critical dilutions the majority of the time
since early 2005.
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Figure 3.6 Summary of water flea (Ceriodaphnia dubia) and fathead (Pimephales promelas) sub-lethal
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The recent improvements to the waste water treatment process, increased production
process controls, and improvements related to other BMP activities (including increased
attention to spill prevention, control, and countermeasures; and containment to prevent
exposure) are reflected in the improvements to the WET testing results. Figures 3.5 and 3.6
demonstrate the benefits of improved freatment and process modifications by the reduced
variability in the chronic biomonitoring results.

Prior to April 2005, the biomonitoring history for EDCC indicated significant differences
at concentrations less than 100% effluent. However, a more detailed review of the test results
(Appendix D) indicates that the dissolved mineral concentration of the Outfall 001 effluent, as
indicated by the effluent conductivity, was not likely responsible for the results demonstrated in
the biomonitoring.

Although storm water discharges are also monitored during discharge events, ongoing
site modifications and facility improvements will ultimately eliminate the discharge from storm
water outfalls. The current plans call for the routing of all facility storm water into the current
collection and treatment system with ultimate discharge through Outfall 001. The plans for site
storm water management should be fully implemented by June 2007.
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4.0 AQUATIC LIFE FIELD STUDY

4.1 Introduction

The objective of the aquatic life field study was to document whether the designated
aquatic life use was being maintained in unnamed tributaries to Flat Creek and if the permitted
discharges from EDCC are beneficial or detrimental to the maintenance of those uses.

To accomplish the study objective, the aquatic life field study included evaluations of the
habitat conditions, water quality, aguatic macroinvertebrate community, and fish community
assemblages. Studies reaches for the aquatic life field study are as follows:

e Reach UTC1

¢ Reach UTB1:

e Reach UTB2:
s Reach UTA1:
e Reach UTAZ:

Reach UTA3:

®
¢+ Reach FC1:

¢ ReachFC2Z:

the unnamed tributary to Flat Creek upstream of any EDCC
influence (reference site),

the unnamed tributary to Flat Creek above the confluence with
UTC watershed but below Outfaill 001 (the primary discharge) and
other inactive but permitted discharges (002, 004, 006/007);

the unnamed tributary combining UTC and UTB watersheds (size
approximately 2.37square. miles)

the unnamed tributary to Flat Creek above any influence with
discharge from EDCC.

The unnamed tributary to Flat Creek downstream of Hwy 7S and
the confluence with UTB (includes discharge from EDCC),

The unnamed tributary to Flat Creek at O'Rear Road,;

Flat Creek upstream of Hwy 167. Site is reference reach for
UTA1; and

Flat Creek at O'Rear Road, site served as reference reach for
UTA3. Figure 3.1

As indicated above several study reaches were also characterized by ADEQ in the 1996
TMDL report. The size of each watershed of unnamed tributary to Flat Creek at each study
reach is provided in Table 4.1.

Table 4.1. Watershed size at each study reach evaluated during the EDCC aguatic life field study.

Union County. April 2006

uTc 1.15
UTB1 1.17
UTB2 2.37
UTA1 6.0
UTA2 11.14
UTA3 15.83
FCA 9.68
FC2 11.63
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A summary of the aqguatic life field study is presented in the following report sections.
Appendix E provides the field data sheets, habitat characterization data sheets, analytical
results, benthic field and tally sheets, and fish collection field and tally sheets. Appendix F
provides the photographic documentation of the seasonal and low flow conditions.

4.2 Habitat Characterization

4.2.1 Introduction

Physical habitat in streams includes all those physical attributes that influence or provide
sustenance to biological attributes, both botanical and zoological, within the stream. Stream
physical habitat varies naturally, as do biological characteristics; thus, habitat conditions differ
even in the absence of point and anthropogenic non-point disturbance. Within a given
ecoregion, stream drainage area, stream gradient and the geclogy are likely to be strong
natural determinants of many aspects of stream habitat, because of their influence on
discharge, flood stage, and stream energy (both static and kinetic). Kaufmann (1993) identified
seven general physical habitat attributes important in influencing stream ecology and the
maintenance of biological integrity:

1) channel dimensions,

2) channel gradient,

3) channel substrate size and type,

4) habitat complexity and cover,

5) riparian vegetation cover and structure,
6) anthropogenic alterations, and

7) channel-riparian interaction.

Land use activities can directly or indirectly alter any andfor all of these attributes.
Nevertheless, the trends for each aftribute will naturally vary with stream size (drainage area) and
overall gradient. The relationships of specific physical habitat measurements described in this
section to these seven aftributes are discussed by Kaufmann (1993). Although they are actually
biological measures, aquatic macrophytes, riparian vegetation, instream habitat and canopy cover
are included in this and other physical habitat assessments because of their role in habitat structure
and light inputs. The objectives of a habitat characterization are to:

1) assess the availability and quality of habitat for the development and maintenance of
benthic invertebrate and fish communities, and

2) evaluate the role of habitat quality in relation to the attainment of designated uses
and biological integrity.

There are three main headings for the components of the physical habitat
characterization each with several categories. Measurements for each of the components (14
categories total) are recorded on copies of a two-page field form entitled Stream Habitat
Assessment (Semi-Quantitative), and include:
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1) Channel Morphology
a) Reach Length Determination,
b) Riffle-Pool Sequence, and
¢} Depth and Width Regime

2) Instream Structure
a) Epifaunal Substrate,
b) Instream Habitat,
c) Substrate Characterization,
d) Sediment Deposition, and
e) Aquatic Macrophytes and Periphyton

3) Riparian Characteristics
a) Canopy Cover,
b) Bank Stability and Slope,
c) Vegetative Protection, and
d) Riparian Vegetative Zone Width.

Field physical habitat measurements from a field habitat characterization are used in
conjunction with water chemistry, temperature, macroinvertebrate and vertebrate (typically fish)
community analyses, and other data sources to determine the status of the target streams
attainment of designated uses and the water quality required to maintain those uses.

These procedures are intended for evaluating physical habitat in wadeable streams, but
may be adapted for use in larger streams as necessary. The field procedures applied to this
characterization are most efficiently applied during low flow conditions and during times when
terrestrial vegetation is active, but can also be applied during spring seasonal conditions with
higher base flows. This collection of procedures is designed for monitoring applications where
robust, quantitative or semi-quantitative descriptions of habitat are desired. This semi-
quantitative habitat procedure is usually used in conjunction with the General Physical Habitat
Characterization and the Qualitative Habitat Assessment to provide a detailed view of the
streams habitat condition.

The habitat characterization protocol provided herein differs from other rapid habitat
assessment approaches (e.g., Plafkin et al., 1989, Rankin, 1995) by employing a systematic
spatial sampling that minimizes bias in the placement and positioning of measurements.
Measures are taken over defined channel areas and these sampling areas are placed
systematically at spacing that is proportional to the length of the entire study reach. This
systematic sampling design provides resolution appropriate to the length of the study reach.
The habitat assessment protocol summarized in this SOP is based on those of USEPA in their
EMAP and RBP procedures (Lazorchak, 1998 and Barbour, 1999), USGS NAWQA program
(Fitzpatrick, 1998) and Missouri Department of Natural Resources ESP (Sarver, 2000).

The procedures are employed on a sampling reach of length equal to 20 times the
bankfull width. The semi-quantitative habitat sampling reach length should coincide as much as
possible with that of the fish and macroinvertebrate collection reaches. Measurements are
taken in each of 10 sub-reaches, which are systematically placed at intervals equal to
approximately one tenth (1/10) the length of the represented study reach. Measurements and
observations for each habitat characteristic are made in each of the sub-reaches as the
assessment team moves along the stream channel. An average or total of the scores for each
of the 10 sub-reaches is then calculated resulting in a mean value for each characteristic for the
entire reach.
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4.2.2 Methods

The habitat assessment was conducted within (or to the extent possible) the stream
reach from which the benthic and fish communities are to be characterized. The physical
habitat was characterized from measurements and observations of stream attributes made
within 10 sub-reaches. The team assessing habitat moved along the stream channel (near the
thalwag) observing habitat characteristics within each sub-reach. A description of and the
rationale for measuring each of the attributes are provided below. The details of how these
attributes are recorded/evaluated are also described below in the following sections.

4.2.2.1 Channel Morphology

Channel morphology (or geomorphology) is a characterization of the shape of the
stream channel including measurements and/or visual estimates of channel dimensions and
riffle-pool sequences (i.e. a measure of the amount of riffles, runs and pools that occur in a
given reach).

The channel observed includes that portion of the stream between the base flow wetted
area and the top of the normal high water channel often referred to as the bankfull stage
(Figure 4.1). The “bankfull" or "active" channel is defined as the channel that is filled by
moderate-sized flood events that typically occur every one or two years. Such flow levels are
on the verge of entering the flood plain and are believed to control channel dimensions in most
streams.

Terrace

\ Bankfull stage Flood Plain

\ Baseflow Stage /

~_ 7

Figure 4.1. Stream channel depicting bankfull stage.

August 30, 2006 20



1) Reach Length Determination

First, bankfull depth (depth from stream bottom in thalwag to bankfull stage on the bank)
was identified in at least two separate riffles (or alternatively runs in streams not
exhibiting riffle morphology) in each study reach. Then bankfull depth and width was
determined from 5 stream transects and recorded on the record sheet. Transect
focations was selected to include each prominent morphology type represented in the |
stream. Bankfull depths were measured to the nearest 1/10 foot and bankfull widths

were measured to the nearest foot using a wading rod and tape measure, respectively.

An average of the 5 bankfull widths was then calculated and muttiplied times 20 to atrive

at the fotal reach length for assessment. This total length was then divided by ten to

determine the length of each of the ten sub-reaches. Analysis of the first sub-reach

began at the head of a given stream morphology (i.e. riffle, run or pool).

2) Riffle-Pool Sequence

Stream morphology refers to the abundance and placement (sequencing) of riffles, runs,
and pools in a stream system. This sequencing is an indicator of a streams hydrological
regime and stability as well as a determinant of its potential to sustain diverse aquatic
communities. Beginning at the head of a morphological type (riffle, run or pool) the
length of each morphological type in the stream reach was measured using a tape
measure and recorded on the record sheet. The sequence of each morphological type
was depicted on the record sheet using the provided notations so as to create a map to
the location of each riffle, run or pool. The resulting measurements provided a
guantitative measure of the percent of the study reach representing each stream
morphological type (i.e. 40% riffle, 30% run, 30% pool, etc).

3) Depth and Width Regime

The average stream depth and width were estimated in riffles and pools in each sub-
reach. Depths were measured along a transect, similar to that depicted in Figure 4.2, in
a representative section of each riffle and pool in the sub-reach. Depths were generally
taken in the thalwag (deepest area in stream channel) and approximately half way
between the thalwag and the left and right banks. An estimated average depth for riffles
and pools occurring in a sub-reach was derived from the cross-sectional depth
measurements and recorded on the record sheet to the nearest 1/10 foot. Once
completed for all 10 sub-reaches this provided an accurate semi-quantitative
measurements of riffle and pool average depth and depth variability across the entire
stream reach.

Stream wetted widths were measured along a transect, in a representative section of
each riffle and pool in the sub-reach. An estimated average width for each
morphological type in a sub-reach was recorded on the record sheet to the nearest foot.
Once completed for all 10 sub-reaches this provided accurate semi-quantitative
measurements of riffle and pool widths across the entire stream reach.
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t ooking downstream

Figure 4.2. Approximate position of measurements across transect.

4.2.2.2 Instream Structure

Instream structure describes the characteristics of the stream within the wetted

perimeter that makes up the habitat suitable for colonization of aquatic biota. This includes
information about natural substrates (gravel, boulders, etc), aquatic plants and algae and debris
that has been washed into or fallen into the stream, such as logs, leaves, etc. A stream
capable of sustaining diverse aquatic communities will contain a variety of instream structure
including some that is permanent and some that is mobile during high flow events.

1)

2)

Epifaunal Substrate (Macroinvertebrates)

Epifaunal substrate refers to the area on the bottom of the stream (entire wetted
perimeter) where macroinvertebrates inhabit. This attribute is scored as a percentage of
the stream bottom in a sub-reach which contains substrates suitable for
macroinvertebrate colonization. Scoring for this attribute should rely heavily on the
stability of the substrate, the size of the interstitial spaces, and the cleanliness (not
covered in thick algae or sediment deposits) of the substrate. Cobbles and coarse
gravel will score higher percentages as they contain larger interstitial spaces for
colonization, while sand and silt would score lower since they provide little spaces. In
addition, root wads along the bank would score higher as they are more stable features
than would depositional areas or small woody debris.

Instream Habitat (Fish)

Instream habitat refers to the habitat features within the wetted perimeter of the stream
sub-reach which are available for fish colonization. This attribute is scored as the
percentage of the stream bottom (wetted perimeter) in a sub-reach which is covered
with fish habitat. As with the epifaunal substrate attribute substrates composed of
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cobbles, coarse gravels and boulders score higher for fish cover as they provide better
spaces for colonization. Other habitats that score high are large woody debris
(individual logs with diameter >4 inches or complex woody structures composed of
rootwads, logs, or limbs with diameter of 1.5 ft. or greater) and undercut banks. While
habitats that score lower are those such as depositional areas, leaf packs, and fine
sediments or sand.

3) Substrate Characterization

The dominant stream substrate size classification for riffles and pools within each sub-
reach will be recorded on the record sheet. Only substrates within the wetted perimeter
are evaluated. This information will be used to characterize the similarities and or
differences in substrate structure and complexity in the riffles and pools of the study
reach as it relates to the development and maintenance of the systems biological
integrity.

Particle are classified into one of the size classes listed on the Semi-Quantitative Habitat
Assessment Field Form based on the size of the intermediate axis (median dimension)
of its length, width, and depth. This "median" dimension is the sieve size through which
the particle can pass.

i. Bedrock smooth or rough
i. Boulder >25 cm

iii. Cobble 6-25 cm

iv. Coarse Gravel 16-6cm

v. Fine Gravel 0.2-16¢cm

vi. Sand <0.2 cm

vii, Silt/Mud/Clay fine, not gritty

Notations are made for unusual substrates such as concrete or asphalt and denote
these artificial substrates as "other" and describe them in the comments section of the
field data form. Code and describe other artificial (such as large appliances, tires, car
bodies, etc.) substrates in the same manner.

4}y Sediment Deposition

The sediment deposition attribute refers to the amount of stream bottom (in the wetted
perimeter) that is covered by fine sediments and/or particulate organic matter. This
attribute is scored as a percentage of the bottom in each sub-reach which is covered by
such loose materials.

5) Aquatic Macrophytes and Periphyton Coverage

An estimate of the percentage of area covered by macrophytes and periphyton in a sub-
reach is made and recorded both for riffles and pools. Macrophytes refers to aquatic
plants that grow in the stream (both emergent and submerged), and periphyton refers to
algae that grows on fixed surfaces. This attribute helps biologists determine stream
productivity from a nutrient enrichment perspective and also for the availability of food
sources for aguatic biota.
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4.2.2.3 Riparian Characteristics

The riparian area includes the area from the stream bank in a direction away from the
stream into the upland areas. It is these streamside riparian zones that ultimately help shape
the stream and provide organic material as nutrients to the aquatic system. A well developed
riparian area protects stream banks from erosion, provides shading, inputs nutrients, provides
materials as habitat (instream structure) and filters runoff entering the stream. In the absence
of well developed riparian zones the stream is more impacted by encroaching land-uses.

1) Canopy Cover

Canopy cover (percent stream shading) over the stream was determined for each of the
sub-reaches. Estimates of cover are made by looking into the canopy over the stream
channel. Estimates were made from mid-channel and each quarter channel to
determine the average percent canopy cover for the width of the stream in the sub-
reach. Percent canopy at each measurement point was estimated visually.

2) Bank Stability and Slope

Bank stability is an important attribute that is an indication of a stream reach’s overall
hydrologic equilibrium. A bank’s stability also determines its ability to provide stable
habitat for biota and its propensity to release large sediment yields to the stream, which
ultimately cause high turbidity and deposition in downstream reaches. The right and left
banks are classified according to the following categories:

Score 9-10 = Stable, fittle evidence of erosion, < 5% bank eroding

Score 6-8 = Moderately stable, some evidence of new erosion, 5-29% bank eroding
Score 3-5 = Moderately unstable, obvious new erosion, 30-59% bank eroding
Score 1-2 = Unstable, most of bank actively eroding, 60-100% bank eroding

Banks composed of sands and gravels are much less stable than banks composed of
sitt/mud/clay or cobbles. The density of well rooted (more permanent) vegetation and
root structure also help to improve a banks stability.

Average bank slope (in degrees) in a sub-reach, was recorded for each bank (left and
right). Bank slope affects the stability of a bank and is an indicator of past erosion. A
gentle slope may average 30° while a steep or undercut bank may average 90° or 100°,
respectively.

3) Vegetative Protection

Bank vegetative protection was measured as a percent of the bank surface area which
is covered by stable riparian vegetation and their associated roots in a sub-reach. Each
bank (right and leff) was assessed separately and the value recorded on the record
sheet. Banks were assessed from the edge of the water to the top of the first terrace or
normal top of hank.
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4)

ways.

Riparian Vegetative Zone Width

Riparian zone encompasses the area from the top of the normal stream bank outwards
into the upland area. The broader the riparian vegetative zone width the more protected
the stream banks are from alteration, the fewer pollutants will enter the stream from
runoff, and the more available food sources there are to be deposited into the stream
from the surrounding forest. Riparian zone width is scored for each bank in a sub-reach
according to the following scale:

Score 9-10 = Riparian Zone Width > 18 meters
Score 6-8 = Riparian Zone Width 18 - 12 meters
Score 3-5 = Riparian Zone Width 11 - 6 meters
Score 1-2 = Riparian Zone Width < 6 meters

4.2.3 Scoring and Analysis of Habitat Assessment Data

Scores from the Semi-Quantitative Habitat Assessment was utilized in two different
First, data collected for each attribute (assessment category) was used independently to

describe the study reach collectively. This method results in information such as: average riffle

depth,

average pool width, % riffle in entire reach, average bank stability, average (median}

substrate size class in pools and riffles, mean % canopy cover, etc. Second, the data collected
during the assessment was used in conjunction with the Qualitative Habitat Assessment
procedure to score each of the ten “qualitative” indices with near quantitative accuracy (semi-

quantitative).

A combination of the two methodologies was incorporated into this intensive

aquatic biota field study. The following sections outline the scoring of the qualitative habitat
indices using the semi-quantitative data.

1)

2)

August 30, 2006

Epifaunal Substrate/Available Fish Cover

Average values from semi-quantitative categories 4 (Epifaunal Substrate) and 5
(Instream habitat) are combined into an overall average percent coverage and used to
score this metric.

The following table presents the scoring criteria:

>70%
2016

40%-70%
15 -11

20%-39%
10-6

<20%
5-1

% Coverage

Score

Pool Substrate Characterization
Using the Substrate Characterization data from the semi-quantitative assessment

(category B) and the aquatic vegetation assessment (category 9) the following table may
be used to score this metric.
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Substrate Bedroc'k or
Clay Only
Macrophytes Yes No Yes No No
Present
Score 20-18 17 - 16 15 - 11 10-6 5-1

3) Pool Variability

Semi-Quantitative categories 2 (Riffle-Pool Sequence) and 3 (Depth and Width regime)
are used to help score this metric. Use the following table to determine pool variability.

Size

eng

dth

Length < Width

Depth

=3.2 feet

< 3.2 feet

23.2 feet

< 3.2 feet

An equal balance of all four pool types achieves higher scores. A prevalence of shallow
pools scores lower.

4) Channel Alteration

Scored from visual assessment of entire reach. Not aided by semi-quantitative

attributes.

5) Sediment Deposition

Reach average percent bottom affected by deposition (from category 8) is used directly
to score this metric.

% Bottom <5% 5%-30% 31%-50% >50%
Affected
Score 20-16 15 -11 10-6 5-1

Utilize the lower end of each scale to represent reaches where recent sediment bar formation is evident.

6) Channel Sinuosity (replacement for Frequency of Riffles}

This metric is assessed separately from the semi-quantitative data. it can be estimated
in the field, measured during a longitudinal survey or calculated from current aerial
photographs.
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7y Channel Flow Status

Scored from visual assessment of entire reach. Not aided by semi-quantitative
attributes.

8) Bank Stability
The average bank stability score for each represented bank from the semi-quantitative
assessment (category 11) is directly applied to the qualitative assessment scoring for
this metric (i.e. an average reach score of 8 for the right bank and 7 for the left bank
gets transferred directly to the qualitative score sheet as such.)

9) Vegetative Protection

Reach average percent bank protected (from category 12 of the semi-quantitative
record sheet) is used directly to score this metric for the right and left bank.

% Protected
Score 20 -16

(1]

10) Riparian Vegetative Zone Width

The average riparian zone width score for each represented bank from the semi-
quantitative assessment (category 13) is directly applied to the qualitative assessment
scoring for this metric (i.e. an average reach score of 8 for the right bank and 7 for the
left bank gets transferred directly to the gqualitative score sheet as such).

4.2.4 Results and Discussion

4.2.4.1 Habitat Quality

The aquatic life field study was completed during the week of April 17, 2006 during
seasonal stream conditions. A summary of the physical attributes of all stations where physical
data was collected is presented in Table 4.2. Each study reach was generally characteristic of
Gulf Coastal Plain streams and/or seasonal wet-weather tributaries with small watersheds.
Field sheets and the raw habitat data are provided in Appendix E. Reach by reach descriptions
are presented in the following paragraphs.
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4.2.4.2 Reach UTC1

As identified in Section 4.1, Reach UTC1 (watershed size of 1.15 square. miles) was
used to represent an upstream reference condition to compare for UTB (watershed of 1.17
square. miles). UTB is the ditch into which Outfall 001 discharges. The upstream terminus of
the Reach UTC1 was a point less than 100 yards upstream from the mouth, where no standing
water was present for a distance equal to the reach below (approximately 100 yards). Clearly,
the small water shed limited biotic community development even during the spring seasonal
period. The flow was minimal and estimated at less than 0.01cfs. Although the reach was
characterized as 50/50 run/pool, this complex existed only in the reach just above the
confluence with UTB. The UTC1 reach differed from the UTB1 reach in three primary
characteristics:

o flow 0.01vs. 2.1 cfs in UTBA,
e run/pool complex, 50/50 vs. 84/16 in UTB and

s the lack of sediment deposition, 25% vs. 48% of stream bottom impacted in
uTBt1,

These characteristics provided a greater diversity of habitats for the development of the
benthic and fish community in Reach UTC1: however, the lack of flow, even during the
seasonal period limits the biotic potential and resulted in a reduced benthic diversity and limited
fish community development (See Sections 4.4 and 4.5). Although there was minimal flow
during the aquatic life field study, it is likely that flows from EDCC influence the lower reaches of
UTC1 when a discharge occurs from Outfall 001 and there is no flow in UTC (Appendix F:
Photos F1 and F2).
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Table 4.2. Summary of habitat characteristics of study reaches during seasonal flow conditions. EDCC aquatic life field

survey. Union Co. AR. April 2006.

[ a0 | amo | ans | 4ns |

4/17

419

% Riffle

Total Habitat Reach Length, ft 158 280 400 367 390 518 424

Average Bankfull Widih, ft 7.2 7.9 10.4 20 18.3 | 195 | 259 21.2

Average Bankfull Depth, fit' 1.15 1.4 1.4 0 1.65 2.1 1.5 2.23

Average Velocity, fps 0.01 0.73 0.49 0 063 | 0.34 | 0.16 0.12
0

% Run

% Pool

Average Riffle Depth, ft.

) 0
Average Riffle Wetted Width, ft. 1 0 NA 15.6 NA
Average Run Depth, fi. 0 1.44 1.3 0.86 1.6
Average Run Wetted Width, ft. 0 20.4 146 | 11.2 12.8

Average Pool Depth, ft

DS

SilyClay | NA

Sand

Sand

Sand

Sand

NA

Sand

Sand | Silt/Clay | Sand |

0 0 0 0
Riffle Periphyton 0 NA 0 NA NA 0 0 NA
Run Macrophytes 3 3 2 NA 0 0 0 0
Run Periphyton 0 0 0 NA 0 0 0 0
Pool Macrophytes 2 3 1 0 0 0 0 0
Pool Periphyton 0 0 0 5.5 0 0 0 0
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Average Left Bank Stability 8 6 6 7 8 5 7 8
Average Left Bank Slope (degrees) 60 75 57 70 74 64 66 81
Average Right Bank Stability 7 & 7 7 8 6 6 7
Average Right Bank Slope (degrees) 65 79 77 67 84 73 66 83




Table 4.2 (cont).

Average Left Bank Protection (percent)

Average Right Bank Protection

Lefi“B

{percent) 50 54 55 42 46 47 41

60

_;R_ig

ht Bank Riparian Width 7 7 3 9 10 9 3

10

Average bankfull depth is calculated on riffles oniy

4.2.4.3 Reach UTB1

This reach is located within the patrolled area of the EDCC facility. The stream course
is deeply incised with high stream channels, no over-story canopy, little instream fish habitat
and consisted of almost 85% run (reflecting that there is limited substrate and stream
morphological variability, no pools and riffle development). The stream morphology reflects the
physical impacts of the routine discharge from Outfall 001 and the uniform velocities present
when a discharge occurs. However, during periods of no discharge from EDCC, the available
habitat was limited by reduced flow and exposed stream channel (Appendix F: Photos F-3-5).
The low flow condition that occurs after discharge is eliminated (a seasonal occurrence for
Outfall 001 limits the biotic development (Appendix F: Photo F-4 and F-5) (See Section 3.4).
The physical stressors in Reach UTB1, which occur during both the spring seasonal period
(during the Outfall 001 discharge period) and during the low flow period { the summer with no
fiow from Outfall 001), combine to limit the biotic development and attainable uses of Reach
UTB1. These conditions would indicate that the biotic communities should have been limited
when compared to a reference condition and downstream reaches (See Section 4.4 and 4.5).

Average velocity at UTB1 was 0.73 fps, while the flow recorded at this station was 2.1cfs
(Appendix D). The reach’s substrate was dominated by sand. Heavy amounts of sediments
were found with the majority of the bottom sediments impacted (85% of the bottom affected).
Stream shading along this reach was sparse (7%) reflecting the historical riparian disruption.
Bank vegetative protection was adequate. However, the bank vegetation was predominately
grasses, which has very little protective characteristics.

4.2.4.4 Reach UTB2

Reach UTB2 comprises both UTC and UTB watersheds (Figure 4.1). With the increase
in watershed size to 2.37 square miles, Reach UTB2 demonstrated a slightly greater degree of
stream morphology development and a wider variety and density of instream vegetation than
any either of the previous two study reaches. However, the percent of fish cover and
macroinvertebrate habitat within this reach was less than at any other study reach, even those
with the smallest watersheds. The limited habitat reduces the potential for biotic community
development. The stream width and canopy development reflects the doubling of the watershed
size. However, the importance of the flow from Outfall 001 in maintaining wetted habitat (and
therefore supporting the biotic development potential) is reflected in the difference between the
presence and absence of discharge (Appendix F: Photos F-6 and F-7). Reach UTB2 was
composed of approximately 59% shallow pools, 29% runs, and approximately 12% riffles (Table
4.2 and Appendix E).
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4.2.4.5 Reach UTA1

Reach UTA1 (water shed approximately 6 square miles) is located upstream of the
discharge from EDCC but had a watershed almost 3 times that of UTB2 (Figure 2.1). Despite the
increased watershed, there was no measurable flow. The reach was comprised of 100% deep
pools and was artificially maintained by beaver activity down stream of the study reach. The pool
was deep and had areas which could not be assessed without boat access. This reach is atypical of
guif coastal streams with small watersheds. This was the only reach where periphyton growth was
recorded. Additional evidence of enrichment was evident by the algae growth along the pool margins
(Appendix F Photos F-8 and F-9).

4.2.4.6 Reach UTA2

Reach UTA2 (water shed approximately 11 square miles) is located downstream of the
discharge from EDCC (Figure 2.1). The maximum flow recorded during the field survey was
recorded at this reach. The reach was comprised of 60/40 mix of pools and runs but the available
stream habitat was the smallest recorded from any stream reach except the smallest watersheds.
The substrate was dominated by sand which was up to 3 ft deep in some locations (Appendix F:
Photos F10-15).

4.2.4.7 Reach UTA3

Reach UTA3 (water shed approximately 15.83 square miles) is located downstream of the
discharge from EDCC (Figure 2.1) and just upstream of Flat Creek. The riparian area adjacent fo
UTA in the reach is predominantly forested. The reach demonstrated a large degree of instream
woody habitat development, however, sand and silts dominated the substrate. The reach was
comprised with an equal mix of pools and runs. Like the upstream reach, the substrate was
dominated by sand which was up to 3 ft deep in some locations. The habitat is sufficient to support
the designated fisheries and aquatic life use even duting low flow conditions (Appendix F Photos
F16-21).

4.2.4.8 Reach FC1

Reach FC1 (water shed approximately 9.68 square miles) is not impacted by the discharge
from EDCC. However, the watershed does receive discharge from the City of El Dorado north
wastewater ponds and drains the north eastern portion of the City of El Dorado, including the
Champagnolle oit and gas fields (Figure 2.1). The reach was comprised with an equal mix of pools,
runs, and riffles, the only reach with a large riffle attribute (Appendix F Photos F-22 and F-23). The
riparian area adjacent to FC1 in the reach is predominantly forested but is impacted by agricultural
uses. The reach demonstrated a large degree of instream woody habitat development, however,
sand and silts dominated the substrate. The habitat is sufficient to support the designated fisheries
and aguatic life use.
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4.2.4.9 Reach FC2

Reach FC2 (water shed approximately 11.63 square miles) is down stream of FC1 and was
evaluated for comparison to UTA3 study reach. Like FC1, the watershed does receive discharge
from the City of El Dorado north wastewater ponds and drains the north eastern portion of the City of
El Dorado, including the Champagnolle cil and gas fields. EDCC (Figure 2.1). The reach was
comprised with an equal mix of pools and runs, (Appendix F Photos F.24-26). The riparian area
adjacent to FC2 in the reach is predominantly forested. The reach demonstrated a large degree of
instream woody habitat development. The habitat is sufficient to support the designated fisheries
and aquatic life use.

4.2.5 Habitat Potential

A qualitative assessment of habitat potential was completed at all study reaches. All
reaches scored within a narrow range indicating sub-optional, bordering on marginal habitat, for
the development and support of expected biotic communities. The assessment placed reaches
UTB2, UTA2, and FC1 in the marginal category with mean scores of 10. However, this is at the
top end of the category and just under the sub-marginal category where all other reaches were
assessed (Table 4.3). Differences in the scores between reaches were demonstrated most
significantly by differences in pool variability and channel sinuosity.

The results of the qualitative habitat assessment indicate the presence of habitat for fish and
macroinvertebrates at ali study reaches. However, none of the reaches were characterized by
habitat that would facilitate diverse balanced biotic communities. Based on the assessment of habitat
potential, the development of biotic communities would be expected to be less than that typical in
least disturbed gulf coastal systems. The individual scoring forms are provided in Appendix E.

Table 4.3 Semi-qualitative assessment of habitat potential. EDCC aquatic life field survey. Union County,
AR. April 20086.

13

1. Epifaunal Substrate 11 11 11 15 11 12 13

2. Pool Substrate 12 11 11 8 9 7 10 10
3.  Pool Variability 8 8 8 11 9 16 8 16
4, Channel Alteration 17 11 10 15 11 16 14 18
5. Sediment Deposition 15 11 10 10 7 13 13 13
6. Channel Sinuosity 11 11 13 12 4 9 10 14
7. Channel Flow Status 7 17 15 19 13 17 9 17

Left Bank 3 2 3 7 3 2 2

Right Bank 3 3 3 4 2 2 2
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Left Bank

Optimal (O) 16-20

Sub-optimal (8) 11-15

Marginal (M) 6-10
Paoor () 0-5

4.2.6 Habitat Conclusions

The habitat evaluation indicates that:

1.

2.

The habitat of the unnamed tributaries to Flat Creek provides some marginal to
sub-optional level form and function to support a limited biotic community.

The unnamed tributaries to Flat Creek do not demonstrate the habitat potential
for the development of a characteristic Gulf Coastal Seasonal biotic community.
The limiting factors vary from study reach to study reach.

The flow (minimum even during the spring seasonal period) and stream
morphology (no deep pools) of the small watersheds (UTC and UTB) fimit the
biotic community development.

The flows provided by the current discharge condition from EDCC provides a
source of flow to allow increased community development when compared to
upstream reference conditions.

4.3 Water Quality

4.3.1 Chemical Characteristics

This section presents the methods and results of the water quality characterization for
in-situ and minerals analysis in all study reaches. The analytical methods followed procedures
outlined in Standard Methods for the Examination of Water and Wastewater and appropriate
EPA published methods as per the EDCC Aquatic Life Field Study Plan.
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4.3.2 Methods

The water quality analysis was conducted during April 2005 to characterize instream
conditions during spring seasonal period. Water quality analyses were taken within each study
reach during the time of biological assessment. Water quality analyses consisted of in-situ
measurements and grab samples for laboratory analysis of chloride, sulfate, and TDS. fn-situ
measurements for water temperature, dissolved oxygen (DO), and specific conductance were
measured using a YSI| Model 85 digital meter. The pH was measured using an Orion model
230A pH meter that was calibrated using the standard two point method. Turbidity was
measured using a Hach 2100P turbidimeter. Grab samples were collected and preserved on
ice for laboratory analysis of chioride, sulfate, and TDS. All field meters were calibrated the
morning prior to use in the field. Calibration records, analytical results and chain of custodies
are provided in Appendix E- Field Data Sheets.

4.3.3 Results and Discussion

The in-situ water quality data is presented in Table 4.4. DO ranged from 3.3 mg/L to 7.6
mg/L in the sampling reaches. The pH ranged between 6.43 and 7.36 s.u. along the three
reaches evaluated. Specific conductivity was more than three times higher at downstream
study reaches FC1 and FC2 (1919uS and 2249u8S, respectively) when compared to all other
reaches in the UTA watershed (maximum of 635uS). These increases reflect a result of
residual effects from Flat Creek watershed and the oil and gas fields within that watershed.

In addition, the dissolved mineral concentrations of the upstream reaches, (UTC1 and
UTA1), exceed the gulf coastal ecoregion standards.

Table 4.4. Summary of the water quality data from study reaches evaluated as part of the EDCC aguatic
life field study Union County, AR. April 2005.

Temperature, C° 22.03 23.20 | 22931 2340 2357 | 24.93 2427 23.57
Dissolved Oxygen, mg/L 4.19 7.59 7.23 3.30 5.84 6.21 6.11 5.31
Specific Conductance, uS | 326.60 | 631.87 | 63567 | 258.80 | 446.43 | 407.13 | 2249.33 | 1919.67
pH, su 7.09 7.36 7.29 6.60 7.08 7.12 6.43 6.91
Turbidity, ntu 46.07 12.37 14.03 | 27.00 23.73 | 21.83 11.17 7.25
Total Dissolved Solids

mg/L 256.00 | 42067 | 403.33 | 19233 | 303331 28667 | 1250.00 | 1183.33
Chloride mg/L 1313 22370 3270 ) 5837 3020 2563 616.00| 54967
Sulfate mg/L 31.77 6570 | 67.20 3.87 35.87 | 3273 4457 32.03

Reported value is average of 3 measurements

Laboratory and in situ field data
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4.3.4 Conclusions

1)

2)

3)

4)

5)

The water quality of unnamed tributary to Flat Creek is sufficient to maintain the
attainable fishery uses as long as habitat limitations (e.g. flow) do not prevent those
uses.

The in-situ parameters measured during the study indicate that water quality
supports the attainment of the designated aquatic life use and the development and
maintenance of the biological integrity in stream reached evaluated.

Upstream (background) dissolved oxygen in the watershed of the unnamed tributary
did not maintain the water quality standard for primary season Gulf Coast minimums.
The discharge from EDCC Outfall 001 provided the dissolved oxygen and flows to
increase and maintain the seasonal minimums, enhancing the water quality of the
unnamed tributary.

The background dissolved mineral concentrations exceeded the ecoregion based
criteria for Cl, SO, and TDS.

Although the EDCC 001 outfall further elevated the dissolved mineral concentrations
in UTA, the chloride and TDS concentrations were approximately 3 times greater in
area reference streams (i.e. Flat Creek) than in the unnamed tributary into which
EDCC discharges. This area reference reach was in Flat Creek upstream of the
confluence with the unnamed tributary into which EDCC discharges.
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4.4 Benthic Macroinvertebrate Community

4.4.1 Introduction

The benthic macroinvertebrate community reflects the effects of habitat availability, and
the long term exposure to physical and chemical properties of the water in which it develops
and lives. The presence and diversity of the benthic macroinvertebrate community reflects a
water body’s biological integrity.

4.4.2 Nethods

An assessment of the benthic macroinvertebrate community was performed using rapid
bioassessment (RBA) techniques as detailed in ADEQ, 1988. The methods were modified to
sample in pool habitats. As indicated in Section 4.1, three sampling stations associated with
the discharges were evaluated. UTB1 and UTB2 were on the unnamed tributary into which
EDCC discharges and prior to any other major contribution. Reaches UTC1 and UTA1 are
background reference condition within the same watershed and FC1 and FC2 were assessed
as alternative reference conditions for larger watersheds (e.g., UTA2 and UTA 3) (Figure 2.1).

Macroinvertebrates were sampled using a Turtox Indestructible® dip net. Each station
was sampled for three minutes according to the RBA protocol. The three minute sample period
included time spent actively sampling the selected microhabitat and did not include time moving
from microhabitat to microhabitat and/or sorting large debris particles from the sample to be
processed.

Each sample was placed in a bucket and condensed using multiple washings into a
standard #30 sieve. The samples were preserved in the field and transported to the fab for
further processing, sub-sampling, identification and enumeration. In the lab, each of the fieid
preserved samples were sub-sampled at random, placed on a grid, white sorting tray from
which the macroinvertebrates sub-sample was collected. The white tray, with a 10 X 10 grid,
was used to randomly select a 100 organism sub-sample from the qualifiedly collected benthic
sample. Numbered grids were selected at random, from which all insects were collected and
ultimately identified. Collections from individual grids continued untit 100 organisms were
collected. The 100 organism sub-samples were preserved in Kaylee's solution or 70% ethanol
as a voucher for verification. The remainder of the original sample was concentrated, large
particles removed, preserved in Kaylee's ‘solution and retained as a voucher for the sample
picking techniques used. These voucher samples will be held at GBM® for a period of 24
months or until the project is completed. After project completion the samples may be
contributed to a university zoologicai collection.

The macroinvertebrate assemblages from each station were analyzed according to
several benthic community biometrics. These include richness (number of different taxa), EPT
richness (number of different taxa represented in the orders Ephemeroptera, Plecoptera, and
Trichoptera), and species diversity as determined by the Shannon-Wiener diversity Index. The
field data sheets and biometric score forms are provided in Appendix E.
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4.4.3 Results and Discussion
4.4.3.1 Overview

The species diversity was greatest (4.18) at the downstream most station on UTA
(UTA3), and lowest (2.89) in the reference reach above the EDCC discharge (UTC1), indicating
that the benthic community was improved, and more diverse (both taxonomically and
functionally) downstream of the discharge of the EDCC facility than they were upstream in the
reference reaches (UTA1, FC1, and FC2). This measure of invertebrate community
development reflects the impact of the urban disturbances and the limited watershed size
upstream of the facility (Reaches UTC1, UTA1 and FC1). The flow, augmented by the treated
discharge from Qutfall 001, maintains a constant wetted habitat in the downstream reaches.
The benthic macroinvertebrate community assemblages of the study reaches are presented in
Table 4.5.

The community metric assessment demonstrated some level of community
development with in all reaches thus supporting the aquatic life use designation. The
community metrics illustrated how similar the reaches were in development and complexity.
Diptera was a dominant order in every reach and Crustacea was a dominant order in all but one
study reach. The range in diversity indices was relatively small (2.89 to 4.84), and the top 5
dominant taxa comprised 63 to 77% of the benthic community, in 6 of 8 reaches.

The relationship to watershed size was reflected in the total number of taxa where the
larger watersheds had the greatest number of taxa (Reaches UTA1, UTA2, and UTA3 vs.
UTC1, UTB1, and FC1). This relationship of community development to watershed size was
also demonstrated in the presence of EPT taxa, where EPT taxa were a subdominant order in
all watersheds greater than 5 square. miles, but absent from smaller watersheds (Table 4.6).

There are unique functional assemblages where predators dominated the feeding
assemblage. Typically, the collector functional group dominate gulf coastal streams with
watersheds of 10 square mile or less, as demonstrated by Reaches UTC1 and UTA1.
Predators dominated the reaches in UTB and FC. However, the effects of the elevated flows
and the persistent velocity (two physical attributes) resulting from the Outfall 001 discharge,
shift in the functional assemblage from coliector to predator dominated communities is in
response to these physical changes.

4.4.3.2 Reach UTC1

The upstream community (UTC1) demonstrated the minimum community diversity of all
study reaches. The limited community was dominated by representatives from the order
Crustacea  and the sub-dominant order was the Diptera (irue flies). These two orders
comprised 75 percent of the benthic assemblage. The limited community development is
directly related to the very small watershed size and limited persistent wetted habitat.
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Table 4.5. Macroinvertebrate community assemblage collected from EDCC aquatic life field study reaches.
April 2008

Union Co. AR

Oligochaeta

GC

Helobdella

Corbicula

FC

Physa

SC

Cambarinae

Palaemonetes

SH 3 -- 3 -- - 8 3 1
Amphipoda GC 32 7 5 21 17 14 4 9 4
Isopoda GC 18 - 3] 11 1 15 6 2 2
FC -~ 1 -- 3

A‘.rgia

GG
Callibaetis GC - - -- 1 - - - —
Stenacron SC 1 - - -

PR 2 8 8 5 6 21 18
Boyeria vinosa PR -- -~ -- - 1 == -- -~ 1
Calopteryx PR -~ -~ -- -= 2 -- - 5 3
Enallagma PR - 9 3 1 5 2 - 14 6
Gomphus PR -- - - - -= 2 — - 2
FHagenieus brevistylus PR -~ - - - - - 1 - 1
Ophiogomphius PR -- - -= -~ -- 1 - 2 9
Libellula - - - -- 1 - - -- -
Macromia - - -- - - -- 2 -- 2

Neurocordulia

Caorixidae

Ranatra

Cheumatopsyche

PR

PR

Polycentropus

PR
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Table 4.5 {cont’).
P

Ancyronyx

Berosus - -- - - - 1 4 — —
Dineutus (larvae) PR 1 17 18 12 - - - - -
Dineutus (adult) PR -~ 3 o] 1 -- 1 - -- —
Gyrinus PR - 6 - - - - - - —
Hydrovatus SH 4 1 B 3 - 1 1 - -
Peltodytes SH -- - - - 1 4 3 - 1
Stenelmis PR - 2 4 2 - - - —
Scrites PR - 3 - -- 4 - - — -
Tropisternus PR - - 6 _

Uvarus PR 3 4 g

Anopheles FC 8 1 3

Bittacomorprpha SH 1 - - - — . - - -
Chaoborus GC 7 27 17 14 -- - - -- _—
Chironominae FC 7 6 8 5 10 6 10 6 2
Hexatoma PR 2 -- - 1 1 -- 5 — -
Orthocladiinae PR 4 6 2 -~ - - 5 6 7
Probezzia GC -~ -- - - 11 2 - 1 4

Simulium
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Table 4.6. Community metrics of macroinvertebrate assemblage collected during the EDCC aquatic life field

study. Union Ci O_O

M E

Total number of Taxa (Richness) 16 18 18 16 22 20 23 14 18
EPT Richness 0 0 1 1 3 1 3 2 2
EPT % Abundance 0 0 34 3.1 32 146 | 19 27 33
Diversity Indices {Shannon-Wiener) 289 | 380 | 3.03 | 278 | 3.41 | 367 | 418 {3.05]3.22

Total % of 5 Dominant Taxa_

63

75

57

ROU

Ephemeroptera 31.1 14 | 11.9

Coleoptera 8 32 37 30.2 -~ - 1391 - -~
Diptera 25 43 28 202 | 214 | 129 | 2281126} 13.9
Hemiptera 5 == 12 6.6 - -= - -- --
Qdonata -~ 10 8 == 194 | 108 | 11.9 1408 | 41.6

U NA

Ephemeroptera - -- - - 1 2 4 2 2
Coleoptera 3 2 1 1.5 -~ - 3 - --
Diptera 2 1 2 3 2 3 1 4 3
Hemiptera 4 -= 3 4 — - — - —
Qdonata - 3 4 . 3 4 1 1
Crustacea 1 4

Shredders 7.5 0.9 7.8 2.8 1.0 {151 1119129 | 20
Scrapers 0.0 0.0 0.0 0.0 1.9 00 | 00 | 19 | 0.0
Filterers 1401 83 9.5 104 | 117 [ 11.8 {238 | 146|129
Collectors 5001 333 | 241 | 434 | 602 | 4905 | 238 1311|277
Predators 190 | 565 | 586 | 434 | 243 | 215 | 337 1495|574
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Shredders 4 4 4 4 3 4 4 4
Scrapers - - - - 4 - -- - --
Filterers 3 3 3 3 3 4 2.5 3 3
Collectors 1 2 2 1.5 1 1 2.5 2 2
Predators 2 1 1 2 2 1 1 1




4.4.3.3 Reach UTB1

The aquatic life use is maintained in UTB1 during the seasonal period. The invertebrate
community of Reach UTB1 demonstrated the 3 highest diversity, despite having the 2"
smallest watershed. This benthic assemblage was directly supported by the flows from EDCC
Qutfall 001. There was no single dominant order. The co-dominants were Diptera (true flies)
and Coleopteran (beetles). The feeding assemblage was atypical of expected gulf coastal
assemblages in that predators dominated the benthic assemblage. This shift was also in
response to the discharge from EDCC Outfall 001. The increased flows and associated
hydraulics artificially increased the “functional” watershed size.

4.4.3.4 Reach UTB2

The aquatic life use is maintained in UTB during the seasonal period. As expected the
benthic community in Reach UTB2 was very similar to that of UTB1. Although the diversity was
reduced slightly, both had 18 taxa. Also, the co-dominate orders and the functional feeding
assemblage were almost identical to that of UTB1. There were no taxa in the UTB2
assemblage that were not collected in other reaches.

4.4.3.5 Reach UTA1

As would be expected, the aguatic life use is maintained in Reach UTA1 during the
seasonal period. The benthic community in Reach UTA1 represents the background condition.
Although the flows were limited due to beaver activity, the increased watershed size of UTA1 is
reflected in the diversity and increase in taxonomic richness, when compared to the smaller
watershed reaches (UTB and UTC). The diversity was 3.41, with 2m greatest taxonomic
richness of all reaches evaluated.

The ordinal composition reflected the increased watershed and the habitat development
of the reach. There were no dominant orders and 4 orders were collected in relatively the same
percentage. These included mayflies, odonates (dragonflies and damselflies), diptera and
crustacean. Mayflies and odonates were not present in significant numbers in any of the smaller
study reaches.

The functional feeding assemblage also reflected the expected typical gulf coastal
benthic composition where gathering collectors comprised approximately 2/3 of the group
followed by predators and filtering collectors.  There were no significant taxa in the UTA1
assemblage that were not collected in other reaches.

4.4.3.6 Reach UTAZ2

The aquatic life use is being maintained in Reach UTA2 during the seasonal period.
Reach UTAZ is downstream of the mouth of UTB and includes flows from EDCC Outfall 001.
The diversity was higher than that of the upstream reference despite having 2 less taxa. This
increased diversity is reflected in the numerical abundance of the 5 dominant taxa identified
from the benthic sample. At UTAZ, the 5 dominant taxa comprised only 57% of the sub-sample,
second smallest of the reaches evaluated. Typically, in small gulf coastal streams, the
dominant 5 taxa will comprise 65 to 70 percent of the assemblage. The smaller the “dominants
percentage”, the more balanced the distribution of benthic organisms.
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The ordinal composition varied for the upstream reference and was dominated by
Crustacea, reflecting a large crayfish population in the reach. The sub-dominate orders were
the same as the upstream reference UTAT.

Although more evenly distributed amongst the various groups, the functional feeding
assemblage also reflected the expected typical gulf coastal benthic composition where
gathering collectors comprised the majority, followed by predators and then filtering collectors.
There were no taxa in the UTA2 assemblage that were not collected in other reaches.

4.4.3.7 Reach UTA3

The aquatic life use is being maintained in Reach UTA3 during the seasonal period.
Reach UTA3 is downstream of UTA2 and also includes flows from EDCC Outfall 001. The
benthic community was found to be the most diverse at this study reach with 23 taxa identified.
This increased diversity is also reflected in the numerical abundance of the 5 dominant taxa
identified from the benthic sample. This metric at UTA3 was only 42% of the sub-sample, the
lowest of the reaches evaluated. Typically the metric range from the mid 60’s to low 70's. This
indicates a balanced distribution of benthic organisms where no individual group of taxa
dominates the assemblage.

The balance and diversity of the benthic community was further demonstrated in that
there was no dominant ordinal group and that there were 5 co-dominant orders, only one of
which exceeded 20% of the assembilage.

The functional feeding assemblage also reflected the high degree of diversity with the
distribution more evenly distributed.  There were no taxa in the UTA3 assemblage that were
not collected in other reaches.

4.4.3.8 Reach FC1

The aquatic life use is being maintained in Reach FC1 during the seasonal period,
despite the non-point and point source influences within the watershed. Reach FC1 is a
reference reach and reflects a watershed similar to UTA1. This Reach had the lowest
taxonomic richness of any reach evaluated, including the smallest watersheds (UTC1 and
UTB1). Other than the reduced taxonomic richness, the benthic community reflected the
characteristics (e.g. ordinal dominance and functional feeding assemblages) of the other
reaches in the UTA watershed. There were no taxa in the FC1 assemblage that were not
collected in other reaches.

4.4.3.9 Reach FC2

The aquatic life use is being maintained in Reach FC2 during the seasonal period,
despite the non-point and point source influences within the watershed as illustrated in the
water quality parameters measures (See Section 4.3.3). Reach FC2 is a reference reach and
was evaluated to compare to Reach UTA3. The benthic community development of UTA3
demonstrated a more balanced and diverse assemblage that what was indicated in FC2, in
most all measures endpoints (diversity, taxa richness, taxa dominance, ordinal composition and
functional assemblage.

This comparison demonstrates that the discharge from EDCC Outfall 001 supports, and
likely enhances, the benthic community development in UTA and maintains the aquatic life use
despite the increased mineral concentrations that are present in the discharge. The dissolved
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minerals are less in the Outfall 001 receiving stream (UTA) than in the adjacent watersheds
(FC) that receive storm and other non-point source flows flow from developed oil and gas
production areas.

4.4.4 Conclusions

Based on the analysis of the macroinvertebrate collection completed as part of
the aquatic life field study to develop the required documentation, the following
conclusions are provided:

1) The macroinvertebrate community is being fully maintained downstream of
the EDCC 001 effluent discharge, as is the designated aquatic life use.

2) The aquatic life designated use is being maintained during the seasonal
period in all reaches evaluated.

3) The macroinvertebrate communities observed at all study reaches are similar
in the development of taxonomic diversity during the seasonal period.

4) Biometric comparisons indicate that there are minimal differences in the benthic
communities.

5) The community structure (form and function) demonstrated minimal
differences which could be attributed to differences in physical conditions of
the individual stream reach evaluated.

6) The macroinvertebrate communities observed at the unnamed ftributary
(UTA) to Flat Creek reaches are similar in structure and composition to Gulf
Coastal Plain ecoregion conditions for small watersheds. However, the
complexity of the community was limited when compared to least disturbed
streams, even in the reference site (UTAT).

7) Comparisons of the benthic community development from the UTA study
reaches to those from the Flat Creek study reaches, indicate that the UTA
benthic communities are more diverse and characteristic of typical gulf
Coastal assemblages than those in the Fiat Creek watershed.

8) The biological integrity of Unnamed tributary to Flat Creek is being supported
by the existing discharge conditions, however, the biological integrity of UTB
and to a lesser degree UTA downstream of the discharge, would be
negatively impacted should the discharge from Outfall 001 be eliminated.
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4.5 Fish Community

4.5.1 Introduction

The fish community supported in a stream is in direct response to available habitat, food
sources, and water quality of that particular stream. The presence of a certain level of species
richness and diversity along with a community structure similar to that expected in typical
streams of a ecoregion are indicators of aquatic ecosystem health.

The objective of the fish community characterization is to collect and identify a
representative sample of all except very rare species in the assemblage reflective of the relative
abundance within the community. Backpack electrofishing equipment is used as the principal
sampling gear supplemented by block netting and seining in habitats where flow, substrate and
structure affect the capture of fish species. Other methods of fish sampling may be
implemented when conditions are not adequate for backpack eletrofishing or seining; these
may include, using boat electrofishing equipment and/or hook and line sampling equipment.
Usually 2 — 4 team members will make up the sampling team involved in collecting the aquatic
vertebrates.

Major factors that influence collecting include flows, water depth, instream obstructions,
water turbidity, temperature and conductivity. The primary tool utilized in the fish collections
was a Smith-Root backpack electroshocker. However, seines and block nets were utilized as
necessary to adequately characterize a sampling reach. The shocker is equipped with an
automated timing mechanism which records the amount of time that electricity is actually being
applied, or “pedal down time” (PDT).

Sampling fish species to determine their proportionate abundance will be conducted
after all water quality parameters and/or samples are collected but prior to the collection of the
macroinvertebrate sample and habitat data.

Shocked fish were captured with hand held dip nets and held in buckets while the
sampling continued. The entire stream width within the sampling reach will be sampled. PDT
time will continue for not less than 30 minutes unless the wetted habitat of any reach limits the
PDT. in addition to the PDT, the total collection time will be recorded.

Unless specified in a project specific sampling analysis plan (SAP), there will not be a
maximum time limit for the collection period; however the collections may be terminated when,
in the opinion of the principal investigator, it is determined that a representative collection has
been obtained. Sampling information is recorded on the Fish Gommunity Collection Form,
general comments (perceived fishing efficiency, missed fish, and gear operation suggestions)
will be recorded on the lines provided on this form.

An effort to search for and collect fish will be completed at all reaches, even if the
stream is extremely small, and it appears that sampling may not collect any specimens. If no
specimens are collected, the "NONE COLLECTED" field on the Fish Collection Form will be
completed and will provide an explanation in the comments section of the form.
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4.5.2 Methods

An assessment of the fish community in unnamed tributaries to Flat Creek (UTCH,
UTB1, UTB2, UTA1, UTA2, and UTA3) and 2 sites on Flat Creek was completed as per the
aquatic life field study plan during the spring of 2006. Each reach was sampled using a Smith-
Root backpack electroshocker. The shocker includes an automated timing mechanism which
records the amount of time that electricity is actually being applied, or “pedal down time” (PDT).

Shocked fish were captured with hand held dip nets and held in buckets while the
sampling continued. At the end of each sampling effort fish from both reaches were preserved
in formalin for later identification in the lab. Fish identifications were made according to the
Fishes of Arkansas (Robison, 1988) and The Fishes of Missouri (Pflieger, 1875} to species
level where possible.

The fish collections at each reach were compared according to several biometrics
including: species richness (number of taxa); sunfish richness; species diversity; abundance;
dominant family groups: percent of tolerant species; trophic structure; percent of hybrids;
percent of diseased fish; and key and indicator species as listed in Reg. No. 2. In addition, the
fish community was assessed using a Biocriteria method developed by ADEQ. This Biocriteria
uses a scoring system by which the assemblage collected is compared to a reference stream in
the same ecoregion using eight different metrics. The metric scores are totaled and the
resulting sum is used to assess if a stream reach is in support of its assigned designated uses.

4.5.3 Results and Discussion

All study reaches were found to support a seasonal fish community demonstrating that
the discharge from EDCC OQuitfall 001 does not preclude the seasonal use attainment. Table
4.7 provides a summary and assessment of the fish communities as identified from each study
reach. The total number of species collected from any individual study reach varied from a low
of @ (FC1) to 20 (UTA2) and the catch per unit effort ranged from 1.40 (FC1) to 6.03 (UTC).
Table 4.8 provides a summary of the individual fish species collected from each study reach
and a summary of the community assemblage.

The community assessment indicates that UTA2 supports the most diverse community
assemblage.

4.5.3.1 Reach Comparisons

The fish community assemblage indicates subtle differences in the fish community
structure within each study reach. This variability is largely driven by the site flow mechanics
and the resulting long term effect on habitat and the benthic community development.

Reach UTC1

A total of 11 species were collected from Reach UTC1. The sample effort resulted in
the highest catch per unit effort with 6.03 fish collected per minute of PDT. This indicated that
the habitat was sufficient to support the fish community during the seasonal period. However,
the stream reach evaluated was limited (short) and the level of effort was lowest of any reach
(10.1 minutes) due to lack of sustained wetted stream habitat. The only species collected from
UTC1 that was not common to the watershed was the pirate perch. The only other reach the
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pirate perch was collected was the upstream reference (UTA1). The fish assemblage for
UTC1 included five Guif Coastal ecoregion key and indicator species.

A biocriteria scoring system, as developed by ADEQ, was used to evaluate the fish
community as it is compared to “least disturbed Gulf Coastal streams”. The biocriteria
assessment resulted in a total of 12 points out of 32 possible points at UTC1. This is
considered low and falls in the biocriteria category of “Impaired” when compared to an
ecoregion least disturbed reference site. The low score at UTC1 is directly affected by a small
watershed (1.15 mi), which causes UTC1 dry up during certain times of the year. Additional
factors that contributed to the low scores were; the absence of sensitive species, catfishes, and
darters, as well as an over abundance of sunfish representatives and low species diversity
within the study reach. Biocriteria scoring sheets are provided in Appendix E.

Table 4.7. Fish community structural analysis of reaches evaluated during the aguatic life field study for
EDCC, Union County, AR, Aprit 2005

Richness (Total Number of Taxa) 11 12 11 12 20 11 9
Darter Richness (Number of Taxa) 0 2 0 1 2 1 0 0
Sunfish Richness (Number of Taxa) 3 4 3 6 7 4 6 4
% Pollution Tolerant Species 3.3 59 | 131 0 4.9 11 18.9 | 8.2
% Pollution Intermediate Species 957 | 94 | 828 | 100 | 941 87 811 191.8
% Pollution Intolerant Species 0.0 0 4 0 1 2 0 0
Number of Key & Indicator Species (Taxa) 5 5 4 5 7 6 4 5
Number of Key & Indicator Species (Individuals) 19 19 45 30 56 30.0 9 29
% Key & Indicator Species numbers of total fish 31.1 | 55.9 | 455 34 184 | 300 | 122 | 475
Diversity indices (Shannon-Wiever) 284 | 286 | 291 | 335 | 267 | 289 | 242 |267
Abundance, fish collected/minute 603 | 28 | 344 1 333 | 526 | 231 | 1.76 | 1.4

% Herbivores 0 0 0 0 0 0 0 0
% Omnivores 3.28 59 13.1 0 4.6 6 10.81 0
% Insectivores 93.4 91 808 | 876 | 918 | 820 | 865 | 96.7

% Piscivores . . . 2.0

Cyprinidae 213 | 471 44 .4 586 15.1 19 108 | 16.4
Poeciliidae 23 0 3 157 | 13.1 10 20.3 0
Cyprinodontidae 8.2 8.8 0 4.5 1.3 1 0 0
Esocidae 1.6 2.9 5.1 1.1 0.7 1.0 0 3.3
Aphredoderidae 8.2 0 0 4.5 0 0 0 0
Ictaluridae 0 0 1 0 0.3 5 1.4 8.2
Centrarchidae 36.1 | 294 | 343 | 596 | 659 55 59.5 | 80.7
Catostomidae 1.6 2.9 121 0 0.3 4.0 27 4.9
Percidae 0 8.8 0 4.5 1.3 1 0 0
Total % of 5 Dominant Groups 96.7 { 100 99 | 989 | 987 | 94 98.6 | 96.7

* Total of 12 key and indicator species possible.
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Table 4.8. Fish community assemblages of reaches evaluated during the aquatic life field study for EDCC,

Union County, AR, April 20086.

QOpsopoeodus emiliae

iD
Lythrurus umbratilis’ redfin shiner 11 14 27 5 29 11 - 10
Cyprinelia venusta blacktail shiner -= -- - ~- 1 8 -- -
Notemigonus crysoleucas | golden shiner - - 9 - 10 - - --
pugnose minnow - - 4 - 3 2 - -

f

Gambusia affinis

k chub

creek chubsucker

mosquitofish
blackspotted
Fundulus olivaceus topminnow 4 2 -- 8 9 5 1 5

Fundulus crysotus

Esox americanus’

Aphredoderus sayanus®

rass pickerel

pirate perch 8

Ameiurus natalis’

yellow bullhead

Ameiurus melas

Lepomis X Hybr’rd

black bullhead — -

Sunfish - 2 1
Lepomis cyanellus green sunfish 5 3 11 7 25 9 2 4
Lepomis gulosus’ warmouth 1 - 1 7 8 1 2 -
Lepomis punctatus® spotted sunfish - 1 ~ 13 13 8 1 10
Lepomis macrochirus bluegill sunfish -~ 1 -~ 11 3 -- 2 =
Lepomis megalotis fongear sunfish 16 22 12 149 37 35 22
Centrarchus macropterus® | flier - - - -- 2 -- - -

Etheostoma gracile’

Micropterus salmoides

largemouth bass

slough darter 2

Etheostoma proeliare

cypress darter -~ -

2

Tybi.ca! Guif Coastal Ecoregion/K'

bl d

dex
y Species

2 Typical Gulf Coastal Ecoregion Indicator Species

® Pedal Down Time
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Reach UTB1

A total of 12 species were collected from Reach UTB1. This indicated that although the
habitat was the least developed of any reach evaluated, it existing habitat was sufficient to
support the fish community during the seasonal period. However, the population density was
low and the numerical abundance was the lowest of any reach evaluated. The community was
overwhelmingly dominated be insectivores with cyprinids comprising almost 50 percent of the
community. The fish assemblage for UTB1 included five Gulf Coastal ecoregion key and
indicator species which comprised 56 percent of the specimens collected, and included 2 darter
species

The biocriteria assessment resulted in a total of 14 points at UTB1. The 14 total points,
out of a possible 32, placed UTB1 in the “Impaired” category when compared to an ecoregion
least disturbed reference site. However, UTB1 which is the EDCC Outfall 001 discharge ditch,
fell into the same biocriteria category as all of the reference sites evaluated during this study
(UTC1, UTA1, FC1, & FC2). The low scores for UTB1 reflect the small watershed size (1.17
mi%), absence of sensitive species and catfishes, an over abundance of green sunfish in the
total sunfish population of UTB1, and low species diversity within the study reach.

Reach UTB2

A total of 11 species were collected from Reach UTB2. The sample effort resulted in
the 3™ highest catch per unit effort and the 2™ highest diversity indices. This indicated that the
habitat was sufficient to support the fish community during the seasonal period. The fish
assemblage for UTB2 included four guif coastal ecoregion key and indicator species.

The biocriteria assessment resulted in a total of 16 points at UTB2. The 16 total points,
out of a possible 32, placed UTB2 in the “Impaired” category when compared to an ecoregion -
least disturbed reference site. However, and more importantly, UTB2 fell into the same
biocriteria category as any of the reference sites completed during this study (UTC'I UTA1,
FC1, & FC2). The low scores for UTB2 reflect the small watershed size (2.37 mi %), absence of
catflshes darters, as well as an over abundance of green sunfish within the total sunfish
population and low species diversity within the study reach.

Reach UTA1

A total of 12 species were collected from Reach UTA1. The sample effort resulted in
the highest species diversity from any reach evaluated. The fish community was dominated by
sunfish species. This fish assemblage indicated that the habitat was sufficient to support the
fish community during the seasonal period. The only species collected from UTA1 that was not
common to the watershed was the largemouth bass and the pirate perch. The fish assemblage
for UTA1 included five Gulf Coastal Ecoregion key and indicator species.

The biocriteria assessment resulted in a total of 10 points at UTA1. This reach
represents the upstream reference condition prior to any impact of the EDCC 001 discharge.
The 6.0 mi* watershed also had a significant affect on the biocriteria score. The 10 total points,
out of a possible 32, placed UTA1 in the “Impaired” category when compared to an ecoregion
least disturbed reference site. This reach scored lower than any of the other reaches previously
described. The low score at UTA1 reflects the small watershed size, absence of sensitive
species, catfishes, darters, as well as an over abundance of sunfish species and low species
diversity within the study reach.
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Reach UTA2

A total of 20 species were collected from Reach UTA2, almost doubling that of any other
reach evaluated. The level of effort resulted in the 2™ highest catch per unit effort (5.26 fish per
minute of PDT) and the highest number of fish collected (more than 3 times that of any other
study reach). The habitat was conducive to fish collections with wide shailow channel flow and
developing habitat in a variety of habitat types. The habitat was sufficient to support a gulf
coastal fish community during the seasonal period, and probably during the low flow critical
season. The only species collected from UTA2 that was not common to the watershed were
the largemouth bass and the cypress darter. The fish assemblage for UTAZ2 included eight (8)
Gulf Costal Ecoregion key and indicator species, more than any other study reach.

The biocriteria assessment resulted in a total of 12 points at UTA2. The 12 total points,
out of a possible 32, placed UTA2 in the “Impaired” category when compared to an ecoregion
least disturbed reference site. However, and more importantly, UTA2 fell into the same
biocriteria category as any of the reference sites completed during this study (UTC1, UTA1,
FC1, & FC2). The low scores for UTA2 reflects the biocriteria development focus on “least
disturbed” streams with watersheds that are significantly larger that those targeted within this
watershed.

Reach UTA3

A total of 13 species were collected from Reach UTA3. The sample effort resulted in
the 2™ highest diversity measure (2.99). This indicated that the habitat was sufficient to support
the fish community during the seasonal period. However, the catch per unit effort was the
lowest within the UTA watershed. The fish assemblage sampled from Reach UTA3 included six
(6) Gulf Costal Ecoregion key and indicator species.

The biocriteria assessment resulted in a total of 18 points at UTB1, the highest of all
stations studied during this project. The 18 total points, out of a possible 32, placed UTA3 in
the “Generally Supporting” category and when compared to an ecoregion least disturbed
reference site. However, UTA3 scored higher then any reference site evaluated during this
study (UTC1, UTA1, FC1, & FC2).

Reach FC1

A total of 11 species were collected from Reach FC1. The sample effort resulted in the
2" |owest catch per unit effort with 1.76 fish collected per minute of PDT. This indicated that the
fish community of Flat Creek, while being maintained at a reduced level, was not characteristic
of the surrounding watershed level of sustainability and that some factor was limiting the
community development. FC1 is not impacted by the discharge from the EDCC facility and
therefore does not receive any benefit from the sustained flows during the dry summer periods.
Although sufficient to support the fish community during the seasonal period, the limited flow
and the contributions from the watershed, limit the fish community development when
compared to the fish community of UTA. The fish assemblage at FC1 included four Guif Costal
Ecoregion key and indicator species.

The biocriteria assessment resulted in a total of 12 points at FC1. The 12 total points,
out of a possible 32, placed FC1 in the “Impaired” category when compared to an ecoregion
least disturbed reference site.
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Reach FC2

Only nine (9) species were collected from Reach FC2, lowest of any reach evaluated.
The limited fish community development probably reflects the effect of non-point contributions
from the developed oil and gas production field through which Flat Creek flows. The water
quality measurements recorded during the aquatic life field study indicated conductivity and
TDS values that were more than 3 times higher than that measured in the UTA watershed,
even with the discharge from EDCC Qutfall 001 (See Section 4.3.3). The fish assemblage for
FC2 included five (5) Gulf Costal Ecoregion key and indicator species.

The biocriteria assessment resuited in a total of 16 points at FC2. The 16 total points,
out of a possible 32, placed FC2 in the “Impaired” category when compared to an ecoregion
least disturbed reference site. The low score at FC2 reflects the , absence of sensitive species,
darters, as well as an over abundance of sunfish species and low species diversity within the
study reach.

4.5.4 Conclusions
Based on the results of the fish collections, the following conclusions are provided:

1) The fish assemblages collected at all study reaches, upstream reference reaches
and downstream of the EDCC Outfall 001, are similar in structure and function
indicating that the biological integrity required to maintain the seasonal fishery is
being supported.

2) The communities at all reaches, except the smaliest watersheds, were found to be
dominated by sunfish during the seasonal period.

3) The communities were similar to those expected in a gulf coastal plain streams of
similar watershed size, therefore, the fishery downstream from the discharges is
being maintained, as is the designated aquatic life use.

4) The numbers of fish and diversity collected downstream during the seasonal study
exceeds and/or equals those collected in reference reaches.

5) All fish assemblages were found to contain at least 4 of the key and indicator
species as listed by the water quality standards (Regulation No.2).

6) Applying the ADEQ fish community biocriteria to these study reaches resulted in all
but one study reach scoring in the “impaired” category although each maintained a
fish community that were characterized by multiple key and indicator species for the
ecoregion. This approach exposes the limitations of categorizing communities in
very small watersheds that receive some type of point-source discharge watersheds
based on comparisons to fish communities in larger and least disturbed watershed.
Although the fish community “scored” impaired, the communities frequently
comprised a majority of the identified ecoregion sensitive and or Key species.

4.6 Summary

Based on the aguatic life field study, the designated aquatic life use (seasonal fishery)
and the biological integrity of unnamed tributary to Flat Creek is maintained downstream of the
existing water discharges from the EDCC facility. In fact, the augmentation of flow from the
discharge serve to enhance the potential for community development as illustrated by the
comparisons between the upstream reference condition and the downstream study reaches.
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9.0 EXISTING LOADINGS OF DISSOLVED MINERALS

5.1 Chloride, Sulfate, and TDS Water Quality Criteria

Currently, the unnamed tributary to the unnamed tributary of Flat Creek (UTB), the
unnamed tributary of Flat Creek (UTA), Flat Creek, and Haynes Creek’s minerals water quality
criteria are ecoregion based numbers. The existing ecoregion based chloride, suifate and TDS
water quality criteria for UTB, UTA, Flat Creek, and Haynes Creek is 14 mg/L, 31 mg/L, and
123 mg/L, respectively. Utilizing the applicable flows, background concentrations provided in
the WQS and the applying the methods stipulated in the Continuous Planning Process (CPP),
Outfall 001’s discharge from the EDCC facility will not maintain the existing ecoregion based
dissolved minerals criteria in UTB, UTA, Flat Creek, or Haynes Creek.

In addition to ecoregion based water quality criteria, the domestic water supply use
designation for UTB, UTA, Flat Creek, or Haynes Creek results in a numeric criterion of 250
mg/L, 250 mg/L and 500 mg/L for chloride, sulfate and TDS, respectively. As discussed in
Sections 3.2 and 3.3, the domestic water supply use is a designated, but not an existing use for
UTB, UTA, Fiat Creek, or Haynes Creek. Additionally, there are no plans to utilize any of these
streams as a domestic water supply use.

in order to determine appropriate chloride, suifate, and TDS criteria for UTB, UTA, Flat
Creek, and Haynes Creek, mass balances were developed as described in the following
sections.

5.2 Mass Balance

The foilowing mass balance equation was used to calculate instream waste
concentrations (IWC) for chloride, sulfate, and TDS:

IWC = [{Qb x Cb) + {Qe x Ce)] / {Qb + Qe}
Where:

Qb = The background flow of the receiving stream

Cb = The background concentration of chloride, sulfate, or TDS in the
receiving stream

Qe = The discharge flow of the effluent

Ce = The effluent concentration of chloride, sulfate, or TDS

5.2.1 Methods

The procedure for evaluating instream concentrations and developing permit limits for
dissolved minerals can be found in ADEQ Discharge Permit, Toxic Control Implementation
Procedure in Arkansas' 1995 Continuing Planning Process (CPP). The value used for the
background concentration in the UTB tributary, of chloride (5 mg/L), sulfate (13 mg/L), and TDS
(67 mg/L), was the mean concentration for the Gulf Coastal Plain Ecoregion. The background
values are listed in the CPP in Attachment Xil, Mineral Permitting Strategy, for streams in the
Gulf Coastal Plain with a 7Q-10 of less than 100 cfs. A background flow of 4 cfs was used in
each stream, as allowed for determining instream mineral concentrations in the WQS. Outfall
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001 effluent concentrations for chloride and TDS were derived from facility DMR data collected
from June, 2004 through April, 2006. An effluent concentration for sulfate was derived from
DMR data collected from January, 2002 through April, 2006 from Outfall 001. Instream
concentrations were calculated for Unnamed tributary to unnamed tributary of Flat Creek
(UTB), Unnamed tributary of Flat Creek (UTA), Flat Creek, and Haynes Creek.

5.2.2 Computations for UTB tributary (from Outfall 001 to
Unnamed ftributary of Flat Creek (UTA))

The Gulf Coastal Plain ecoregion background concentrations for chloride, sulfate, and
TDS are 5 mg/l, 13 mg/L, and 67 mg/L, respectively. EDCC's reported highest monthly
average flow for Outfall 001 from July 2002 through April 2006 is 1.499 mgd (2.319 cfs). The
flow value used in the computations as the effluent flow at Outfall 001 selected as directed by
Section D of ADEQ Discharge Permit, Toxic Controf Implementation Procedure in the CPP. A
concentration of 55.0 mg/L chloride, 309 mg/L sulfate, and 1170 mg/L. TDS were used as the
effluent concentrations. Each of these values is the 95" percentile of its respective data set.
The method used to calculate the 95" percentile was a parametric (the data set was normally
distributed) statistical technique, as outlined in Stafistical Methods for Environmental Pollution
Monitoring (Gilbert, 1987). A frequency histogram was prepared for each data set to characterize
the distribution. Computatlons for pertinent minerals at Outfall 001 are presented below. A
schematic depiction of the 95" percentile contributions of the respective mineral and flows used from
each source utilized in the development of predicted instream waste concentration and the proposed
water quality standard modification for each stream segment is provided in Appendix C. Additionally,
frequency histograms of each data set were prepared so a visual check of its normality
distribution could be made. The chloride, sulfate, and TDS data visually appeared to have a
normat distribution. Therefore, the 95" percentile for the chloride, sulfate, and TDS data was
calculated using a nonparametric technique (Gilbert, 1987) presented below:

Xp=X+(Z,* 8)
where; Xp = desired percentile

x = sample mean of the mineral data set

Z,, = statistical "look up value” for the standard normal distribution of the

desired percentile
s = standard deviation of the mineral data set

This method returns Z,, values of 1.64 for the 05" percentile, a standard deviation of
9, 68, & 179 for chloride, sulfate, and TDS data sets, respectively. The sample mean values
for chioride, sulfate, and TDS data sets were 41, 197, and 875, respectively. This data
returned 95" percentile values of 55, 309, and 1170 for chloride, sulfate, and TDS,
respectively. Flow values used in the following calculations (1.499 mgd or 2.319 cfs} is the
reported highest monthly average flow for a period from July 2002 through April 2006 at
Outfall 001. Utilizing all the aforementioned data the IWC is calculated below. The summary
of the mass balance data inputs are provided in Table 5.1 for UTB.
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IWCehioride =

[(4.0 cfs x 5.0 mg/L) + (2.139 cfs x 55 mg/L)] / (4.0 cfs + 2.139 cfs)=23 mg/L,

IWCsuifate =

[(4.0 cfs x 13 mg/L) + (2.139 cfs x 309 mg/L)] / {4.0 cfs + 2,139 cfs) = 122 mg/L, say 125mg/L

IWCsps =

[(4.0 cfs x 67 mg/L) + (2.139 cfs x 1170 mg/L)] / (4.0 cfs + 2.139 cfs) = 472 mg/L, say 475mg/L

Ta_b_]e_ _5._1 ) _in

Ce, mg/L (projected 95" %tile) 55 309 1170
Ch, mg/L. 50 13.0 67.0
Qe, cfs 2.139 2.139 2.139
Qb, cfs 4.0 4.0 4.0
Projected IWC (mg/L) 23 122 472

Appendix C. provides a schematic of the 95" percentiles, flows, and IWC computations for
the individual dissolved minerals.

5.2.3 Computations for UTA tributary (from confluence with UTB
to Flat Creek)

The IWC computations for chloride, sulfate, and TDS for UTA tributary (from confluence
with UTB to Flat Creek) were preformed utilizing the previously calculated IWCs and flows from
UTB tributary (Section 5.2.2 above) as the “effluent concentration” and “effluent flows” for each
respective mineral. The “effluent concentration” for chloride, sulfate, and TDS at UTA were 23,122,
& 472, respectively. “Effiuent flow” values are the combined flows form UTB background flow (4 cfs)
and Outfall 001’s reported highest monthly average fiow for a period from July 2002 through April
2006. The resulting “effluent flow” value used in the IWC computations was 6.319 cfs. The
calculated IWC for chloride, sulfate, and TDS indicated higher concentrations than the current
ecoregion based water quality criteria for UTA, Utilizing all the aforementioned data the following
calculations were used to determine the IWC for each relevant mineral at UTA and summarized in
Table 5.2.

IWChiorige =
[(4.0 cfs x 5 mg/L) + (6.319 cfs x 23 mg/L)] / (4.0 cfs + 6,139 cfs) = 16 mg/L

IWCsurate =
[(4.0 cfs x 13.0 mg/L) + (6.319 cfs x 122 mg/L)]/ (4.0 cfs + 6.139 cfs) = 80 mg/L.

IWGCsps=
[(4.0 cfs x 87 mg/L) + (6.319 cfs x 472 mg/L)] / (4.0 cfs + 6.139 cfs) = 315 mg/L
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Ce, mg/L 23 122
Ch, mgil. 5.0 13.0
Qe, cfs 6.319 6.319
Qb, cfs 4.0 4.0
Projected IWC (mg/L) 16 80

5.2.4 Computations for Flat Creek (from confluence with UTA to
Salt Creek)

The IWC computations for chioride, sulfate, and TDS for Flat Creek (from confluence with
UTA to Salt Creek) were preformed utilizing the previously calculated IWCs and flows from UTA
tributary {Section 5.2.3 above) as the “effluent concentration” and “effluent flows" for each respective
mineral. The “effluent concentration” for chloride, sulfate, and TDS in Flat Creek were 16, 80, & 315,
respectively. “Effluent flow” values are the combined flows form UTB background flow (4 cfs), UTA
background flow (4 cfs), and Qutfall 001's reported highest monthly average flow for a period from
July 2002 through April 2006. Flat Creek’s resulting “effluent flow” value used in the IWC
computations was 10.319 cfs. The background concentration used for Flat Creek is an average of
instream dissolved minerals data collected from biological station FC-2 (upstream of the confluence
with UTA tributary). Analytical laboratory reports and summarized data are provided in Appendix E.
The calculated WC for chioride, sulfate, and TDS indicated higher concentrations than the current
ecoregion based water quality criteria for Flat Creek. Utilizing all the aforementioned data the IWC
for Flat Creek is calculated below and summarized in Table 5.3.

l“'l\"rcchloride =
[(4.0 cfs x 550 mg/L) + (10.319 cfs x 16 mg/L)] / (4.0 cfs + 10.139 cfs) = 165 mg/L

IWCsypate =
[(4.0 cfs x 32 mg/L) + (10.319 cfs x 80 mg/L)} / {4.0 cfs + 10.139 cfs) = 67 mg/L

WCqng =
[(4.0 cfs x 1183 mg/L.) + (10.319 cfs x 315 mg/L)] / (4.0 cfs + 10.138 cfs} = 557 mg/L.,, say 560mg/L

Ce, mg/L 16 80 315
Ch, mg/l. 550 32 1183
Qe, cfs 10.319 10.319 10.319
Qb, cfs 4.0 4.0 4.0
Projected IWC (mg/l.) 165 67 557
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5.2.5 Computations for Haynes Creek (from confluence Flat
Creek & Salt Creek to Smackover Creek)

The IWC computations for chloride, sulfate, and TDS for Haynes Creek (from confluence
Flat Creek & Salt Creek to Smackover Creek) were preformed utilizing the previously calculated
IWCs and flows from Flat Creek (Section 5.2.4 above) as the “effluent concentration” and
“effluent flows” for each respective mineral. The “effluent concentration” for chioride, sulfate,
and TDS in Haynes Creek were 165, 67, & 557, respectively. “Effluent flow” values are the
combined flows form UTB background flow (4 cfs), UTA background flow (4 cfs), Flat Creek
background flow (4 cfs), and Outfall 001’s reported highest monthly average flow for a period
from July 2002 through April 2006. Haynes Creek’s resulting "effluent flow” value used in the
IWC computations was 14.319 cfs. The background concentration used for Haynes Creek is
an average of instream dissolved minerals data collected from Salt Creek (background flow for
Haynes Creek) during 1995 & 1996 and reported in an Arkansas Department of Environmental
Quality’s publication "TMDL Investigation of Water Quality Impairments to Unnamed Tributary
to Flat Creek Union County, Arkansas", April 1998. Summarized data form this publication is
provided in Appendix E. The calculated IWC for chioride, sulfate, and TDS indicated higher
concentrations than the current ecoregion based water quality criteria for Haynes Creek.
Utilizing all the aforementioned data the IWC for Haynes Creek is calculated below and
summarized in Table 5.4.

IWCchiorige =
[(4.0 cfs x 1054 mg/L) + (14.319 cfs x 165 mg/L)] / (4.0 cfs + 14.139 cfs) = 359mg/L, say 360mg/L

IWCsulfate =
[(4.0 cfs x 6.43 mg/L) + (14.319 ¢fs x 67 mg/L)] / (4.0 cfs + 14.139 cfs) = 54 mg/L, say 55mg/L

IWCrps =
[(4.0 cfs x 1932 mg/L) +{14.319 cfs x 557 mg/L)}/ (4.0 cfs + 14.138 cfs) = 855 mg/L

Table 5
Ce, mg/l. 165 67 557
Cb, mg/L 1054 68.43 1923
Qe, cfs 14.319 14.319 14.319
Qb, cfs 4.0 4.0 4.0
Projected IWC (mg/L) 359 54 855
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6.0 ALTERNATIVE ANALYSES

This section summarizes the analyses of alternatives for the EDCC facility to maintain
the WQS for the unnamed tributary to Flat Creek, Flat Creek and Haynes Creek. As seen in
Section 5.0, the discharges from EDCC maintains protective criteria related to the existing uses;
however, it does not maintain the protective criteria for chioride, sulfate, and TDS related to the
designated (but not existing) Domestic Water Supply uses assigned to unnamed tributary to
Flat Creek, Flat Creek and Haynes Creek. In addition, the current concentration of dissolved
minerals is projected to cause instream exceedances under critical flow conditions.

Six alternatives were identified to address designated uses and the protective criteria for
chloride and TDS. They are as follows:

1) no action,

2) no discharge,

3) hydrograph controlled release,

4) treatment

5) source reduction/Poliution Prevention
6) Water Quality Standards modification.

6.1 No Action

This alternative would maintain the current discharge situation. However, the chloride,
sulfate, and TDS effluent concentrations would be exceeded at such time that the existing final
permit limits become effective (June 1, 2007). In addition, it is projected that instream
exceedances of the ecoregion chloride, sulfate and TDS criteria will occur even if no additional
alternative is pursued. The potential for non-compliance with the proposed final permit limits is
not an acceptable alternative for EDCC or ADEQ.

6.2 No Discharge

The no discharge alternative is not a realistic alternative and is not economically
feasible. Although the EDCC facility operates a treated process wastewater outfall (Outfall
001), the cost and added volume of including all storm water runoff collected throughout the
facility without the continued discharge through Outfall 001 would ultimately make it
economically infeasible to continue operations.

EDCC employs approximately 160 employees and 80 on-site contractors with an annual
payroll estimated at approximately $9.5 million doflars. EDCC is a significant employer in Union
County. The Company’s annual impact on the local economy exceeds $70 million dollars. In
addition, EDCC pays approximately $1.2 million in local and state taxes.

The no discharge alternative would require the cessation of operations at EDCC, an
action which would greatly affect the local economy. This alternative is considered infeasible
due to the socioeconomic effects to the local area.
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6.3 Hydrograph Controlied Release (HCR)

The feasibility of a HCR was examined as an alternative for minimizing the impact of
EDCC’s discharges with elevated mineral concentrations. In EDCC'’s situation, an HCR system
would not achieve compliance with the ecoregion dissolved minerals water quality criterion
because the hydrology of the unnamed tributary to Flat Creek is impacted by limited watershed
size (<2 square miles) at the mouth of the discharge tributary (UTB). The small watershed size,
the urban development, and the beaver activity in the watershed has made storm water flows
through the unnamed tributary to Flat Creek watershed highly variable with flash increases in
response to storm events. In addition the EDCC facility comprises a large percent of the UTB
watershed, further reducing the applicability for an HCR system to manage the dissolved
minerals discharge for the facility. The timing of storm runoff, the development within the
watershed upstream of the facility storm water discharges, and the proportion of facility storm
water to watershed waters limits the application of an HCR system. The HCR discharge
operational scenario is not considered to be feasible.

6.4 Treatment

EPA has no Best Available Technology (BAT) for removal of chloride, sulfate, or TDS
from waste streams. While ion exchange (anion) and reverse osmosis treatment technologies
exist, these methods currently are not cost effective on a large scale and are not typically
recommended for treatment of storm waters prior to discharge. Also, the concentrated reject
streams generated from such- processes present their own unique set of potential
environmental risks which can be much greater than the storm waters from which the minerals
were extracted. In addition this advanced treatment places large burdens on the cost
effectiveness of the facility and goods produced.

The technical limitations and uncertain environmental effects of concentrated waste
streams generated from ion exchange and reverse osmosis treatment make the treatment
alternative infeasible when other alternatives are considered.

6.5 Source Reduction/Pollution Prevention

The dissolved minerals in Qutfall 001 are primarily contributed from process waste water
and collected storm water from the site. Recent facility improvements to conserve energy
resources, reduce storm water contamination, reduce and control spills, recycle process water
streams, and ground water conservation activities ( switching source water from Sparta ground
water to surface water) have contributed to the decreases in dissolved minerals, in both the
process waste water and the storm water. The facilty has completed numerous site
modifications and prevention activities to reduce storm water contamination as discussed in
Section 3.5 (See Figures 3.4 and 3.5). Although there may be some additional incrementally
small reductions, continued reductions through resource conservation is not likely to ultimately
result in reductions sufficient to meet the water quality based ecoregion dissolved mineral
concentration permit limits scheduled to become effective in June 2007,
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6.6 WQS Modifications

The alternative to modify the dissolved mineral water quality criteria presents a viable
alternative to attaining compliance with the permit limits while maintaining the existing and
attainable uses. Discussions concerning the WQS modification alternative are presented below.

6.6.1 Designated Uses

As discussed in Section 3.2, the following designated uses have been assigned to
unnamed tributary to Flat Creek, Flat Creek and Haynes Creek in the WQS.

UTB-Unnamed tributary to
unnamed tributary to Flat Flat Creek
Creek (above Hwy 7S)

+ Primary Contact Recreation,
e Secondary Contact Recreation, * Secondary Contact Recreation,
¢ Seasonal Guif Coastal Fishery, e Perennial Gulf Coastal Fishery,
« Domestic Water Supply, ¢ Domestic Water Supply,
» industrial Water Supply, and « industrial Water Supply, and
e Agricultural Water Supply. e Agricultural Water Supply.
UTA-Unnamed tributary to Flat Haynes Creek
Creek (below Hwy 78} -

+ Primary Contact Recreation,
« Primary Contact Recreation, + Secondary Contact Recreation,
¢ Secondary Contact Recreation, e Perennial Gulf Coastal Fishery,
e Perennial Guif Coastal Fishery, e Domestic Water Supply,
e Domestic Water Supply, e Industrial Water Supply, and
¢ |ndustrial Water Supply, and e Agricultural Water Supply.
o Agricuitural Water Supply.

6.6.2 Existing Uses

The documented existing fishery use in unnamed tributary to Flat Creek, Flat Creek and
Haynes Creek in the WQS is a seasonal gulf coastal fishery.

The primary contact recreation use was not documented as an existing use. The uses of
agricultural and industrial water supply were also not documented as existing and may be
limited due to water volume, but are not precluded due to water guality.
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6.6.3 Attainability of the Domestic Water Supply Use

As previously noted and based on the anticipated documentation to be provided by
ADH, the unnhamed tributary to Flat Creek, Flat Creek and Haynes Creek are not an existing or
planned public water supply source. In addition, it is anticipated that the ASWCC will verify that
the removal of the designated domestic water supply use from unnamed tributary to Flat Creek,
Flat Creek and Haynes Creek, does not conflict with the Arkansas Water Plan.

in addition to an evaluation of the existing and planned use of unnamed tributary to Flat
Creek, Flat Creek and Haynes Creek as a domestic water supply, the USEPA Region 6 has
requested that information concerning the attainability of the domestic water supply use on the
basis of the regulatory criteria contained at 40 CFR 131.10(g) be included in use removal
request documentation. Review of the project documentation considering the 40 CFR
131.10(g) criteria demonstrates that removing the designated, but not existing domestic water
supply use is appropriate because the use is not attainable based on two of the 40 CFR
131.10(g) criteria. The first of these is criterion No. 2, which states:

“Natural, ephemeral, intermittent or low flow conditions or water levels prevent
the attainment of the use, unless these conditions may be compensated for by
the discharge of sufficient volume of effluent discharges without violating State
water conservation requirements to enable uses to be met.”

The unnamed tributary to Flat Creek and the Flat Creek watersheds are less than 15
square miles in size, the stream is intermittent in nature and does not have consistent base
flows required to supply the volume of water necessary for the development and operation of a
domestic water supply. In addition, because of the intermittent nature of the discharge from
EDCC’s storm water outfalls the increased flow supplied sporadically through effluent discharge
is not sufficient to compensate for the smali watershed size of UTB and UTA. Neither the
stream system nor the discharge provides the consistent flow volume required for feasible
attainment of a domestic water supply use.

The second applicable 40 CFR 131.10 (g) criterion is No. 5, which states:

“Physical conditions related to the natural features of the water body, such as the
lack of a proper substrate, cover, flow, depth, pools, riffles, and the like,
unrelated to water quality, preclude attainment of aguatic life protection uses”

As demonstrated in the documentation, the physical characteristics of the unnamed
tributary to Flat Creek consist primarily of shallow pools and run areas, and will not support
intake and storage areas necessary for the development of a domestic water supply system.
As such, the extensive physical modifications required to develop intake and storage areas
would result in the removal of riparian habitat and modification of Gulf Coastal fisheries
habitats. Such modifications would impact the existing aquatic life use.
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6.7 Selected Alternative

Based on the historical discharge presented, the recent historical biomonitoring record,
the results of the aquatic life field assessment, the mass balance modeling and the assessment
of alternatives presented above, the selected alternative is to remove the domestic water supply
use from sections of unnamed tributary to Flat Creek (Figure 6.1) and modify the WQS for
dissolved minerals as summarized in the following tables.

Table 6.1 Summary of Proposed Modifications to designated uses for UTB, UTA, Flat Creek, & Haynes Creek.

Remove Designated Domestic Water Supply Use Remove Designated Domestic Water Supply Use

Amend ecoregion dissolved minerals criteria: Amend ecoregion dissolved minerals criteria:

Chloride from 14 mg/L to 23 mg/L; Sulfate from 31 Chioride from 14 mg/L to 16 mg/L; Sulfate from 31
mg/L to 125 mg/L, and TDS from 123 mg/L to 475mg/L | mg/L to 80 mg/L, and TDS from 123 mg/l to 315
mg/L

Table 6.1 (cont). Summary of Proposed Modifications to designated uses for UTB, UTA, Flat Creek, & Haynes
Creek

Remove Designated Domestic Water Supply Use Remove Designated Domestic Water Supply Use

Amend ecoregion d|ééb|ved minerals criteria: Amend ecoregion dissolved minerals criteria:
Chloride from 14 mg/l. to 165 mg/L; Sulfate from 31 Chloride from 14 mg/L to 360 mg/L,; Sulfate from 31
mg/L to 87 mg/L, and TDS from 123 mg/L to 560 mg/L. | mg/L to 55 mg/l, and TDS from 123 mg/L to 855
mg/L.

These proposed modifications are supported by the documentation which meets the
requirements of AWQS Section 2.306 as stipulated in the Administrative Guidance Document.
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1.0 Introduction

1.1 Background

A third-party rule making is being developed to address the existing final permit
limits for dissolved minerals in the El Dorado Chemical Company (EDCC) NPDES
permit (AR0000752). The current interim permit limits are monitor and report only.
During the interim period, these parameters have been demonstrated to exceed the
final permit limitations. In addition, discharges of treated wastewater from Outfalls 001,
may not maintain the ecoregion mineral criteria stipulated for the unnamed tributaries of
the Gulf Coastal Plain ecoregion in Regulation No. 2. The intermittent discharge from
discharge from Outfall 001 could exceed the current ecoregion criteria for dissolved
minerals of 14 mg/L (chloride), 31 mg/l. (sulfate) and 123 mg/L (total dissolved solids,
TDS). These criteria were developed using an ecoregion approach and were
developed based on least disturbed streams but are applied on a water body specific
basis.

Currently, the dissolved solids discharged through Qutfall 001 (sulfate and TDS),
will not consistently meet the final permit limits of 68 mg/L and 102 mg/L for monthly
average and 86 mg/L and 129 mg/L for the daily maximum, respectively. Outfall 001
discharges directly to an unnamed tributary to Flat Creek (Figure 1.1) and includes
process water as well as storm water.

The final permit limits are scheduled to become effective in June 2007, unless
they are modified through the third-party rule making provision of the Arkansas Water
Quality Standards (Regulation No. 2). The current final dissolved mineral permit limits
were developed to maintain the existing ecorsgion criteria based on a long term
average background flow of 4 CFS. These permit limits are also protection of the
designated but non-existing and unattainable drinking water uses through the
application of criteria of 230 mg/L, 250mg/L, and 500 mg/L for chloride, sulfate and
TDS, respectively.

The ADEQ recognizes that the application of the dissolved mineral criteria using
long term average flows (rather than Q7-10 flows) do not necessarily preciude other
designated uses (fishable/swimmable) and have provided for the application of fong-
term flows fo determine site specific instream criteria once the drinking water uses are
removed. This third-party rule making is accomplished through the application of
Section 2.306 [formerly 4(g)] in Regulation No. 2.

1.2 Study Objective

The objective of the study plan is to complete the field documentation required to
support a third-party rulemaking in accordance with Section 2.306 to remove the
designated domestic water supply use and modifying the final permit limits for dissolved
minerals that will allow maintenance of existing uses.
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EDCC has developed and implemented best management practices (BMPs) to
address and control storm water discharges and limit exposure of storm water. The
facility is located on Highway 7S just outside the city limits of EI Dorado, AR (Figure
1.1). EDCC is authorized to discharge treated process wastewater, storm water and
other non-process waters under National Pollutant Discharge Elimination System
(NPDES) permit No. AR0000752 into an unnamed tributary of Flat Creek. The
watershed of the unnamed tributary into which EDCC discharges is less than 1 mile
square at the point of discharge. The Flat Creek watershed is approximately 12 sq
miles at the mouth of the UTA (Figure 1.2).

2.0 Quality Assurance/ Quality Control

A complete and thorough Quality Assurance (QA) program with defined data
quality objectives {DQO) is an essential part of any biological field study. The degree to
which the study data meets the DQO dictates the quality and representativeness of the
overall project.

2.1 Quality Control

The DQOs of this study are to aftain data that meets the following quality control
(QC) criteria:

1} Precision is a gauge of the ability of a measurement to be repeated acquiring
similar results. The in-situ and analytical data will be checked for precision by
use of duplicate samples at a minimum rate of 10%. An acceptable level of
data precision will be based on the relative percent difference (RPD) between
duplicate samples not to exceed 20%. The habitat, fish and
macroinvertebrate portion of the study cannot be easily duplicated. Standard
collection procedures will be used at each collection station to achieve the
greatest degrees of reproducibility possible.

2) Representativeness is a gauge of the degree to which a measurement is
representative of the true condition. Sampling reaches have been carefully
selected as to best represent the conditions in that segment of the stream.

3) Comparability is a gauge of the ability of the resulting data to compare to data
from similar measurements performed in the same study and in other studies.
An effort to use standardized techniques based on EPA accepted
methodologies was made to maximize comparability. Also, only experienced
and trained personnel are performing the various measurements.

4) Completeness is a measure of the degrees of validity of the data collected.
Completeness is evaluated by ongoing review of project data by team
members to assure that all the necessary data will be collected and is
reasonable.
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9)

6)

Accuracy is a gauge of the degree of agreement between the measured value
and the real value. Proper instrument calibrations and reference solution
checks assure accuracy of in-situ data. All field equipment will be utilized and
calibrated according to manufacturer's directions. Calibrations will be
conducted daily prior to use. If any equipment fails to conform to known
QA/QC manufacturers’ specifications, the equipment will be replaced with
duplicate equipment that will meet the specifications. Accuracy for biclogical
collections/assessments is not quantifiable, since the true value is not known.
A chain of custody will be executed whenever samples are fo be transferred
between separate entities (e.g., water quality samples).

2.2 Field Method QC

The quality of data collected during this study will be further assured by the
following QC measures: .

1)

2)

3

4)

5)

6)

A Field Equipment Checklist will be maintained and followed for all field trips.
Use of the checklist helps ensure that all field equipment and forms are
prepared and available for use in the field.

All methodologies used during this study will be based on approved and
widely accepted EPA methodologies. An effort is continuously made to keep
abreast of the most current methodologies and to adjust our program so as to
be more comparable, representative and accurate.

Field data sheets are designed for each type of measurement (i.e., in-sity,
benthos, fish, habitat, etc.). Field sheets contain the necessary information
along with space to note anomalies or variances from standard procedures.
Trained and experienced field biologists will conduct the study. All crucial
team members hold college level degrees in biological sciences or related
fields. Continuing education is encouraged through short courses, scientific
journal review, conference attendance, and readings in current text and
manuals to assure up-to-date knowledge of the field.

Fish and aquatic macroinvertebrates will be identified to the lowest taxonomic
leve! practicable. Taxonomic references will be those widely accepted in the
scientific community. Identification checks will be made randomly by the
project manager or other senior level scientists to verify the accuracy and of
the identifications. This check will occur at a rate of approximately 10%.
Where analyses are quantifiable EPA approved test methods will be utilized.
In these quantifiable cases MDLs will be established and adhered to along
with all pertinent QC procedures (i.e., blanks, confrols, spikes, and spike
duplicates). ‘

2.3 Data Review and Validation

It is necessary to establish QC guidelines for reviewing, validating, and if
necessary correcting data following its measurement and analysis in the field or
laboratory. This is accomplished by following the steps listed below.
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1) All field record sheets, taxonomic identifications, community metrics, and
analytical results will be reviewed for precision, representativeness,
comparability, completeness, and accuracy.

2) When data quality problems are discovered the project manager and/or the
senior scientist will determine the level of the problem and the corrective
action, if any, necessary to eliminate the problem.

3) Corrective actions will vary along with the type of QC problem and the degree
of the problem. Corrective action for a duplicate sample returning an RPD
greater than 20% might resuit in a repeat of the analysis or even a repeat of
the sampling event. Corrective action for a field record sheet being
incomplete would likely result in a team meeting to facilitate the missing
parameters being filled in correctly.

2.4 QA/QC Checks Following Each Stream Visit

Following the conclusion of all activities at each sample reach, the sample team
will review all completed data forms and sample labels for accuracy, completeness, and
legibility, and will conduct a final inspection of samples collected. If information is
missing from the forms or labels, the team leader will make any corrections prior to
proceeding to the next sample reach. The team leader will initial all data forms after
review. Other team members will inspect and clean sampling equipment, inventory field
supplies, prepare samples for shipment or storage as needed.

3.0 Watershed Characterization
3.1 Study Reaches

The watershed of the Flat Creek originates south of EDCC facility but within the
city limits and urban development of El Dorado (Figure 3.1). The watershed size at the
site of the discharge of Qutfall 001 is approximately 2.2 mi®. The total watershed of Flat
Creek is less than 4 mi? at the mouth of UTA. As part of this third-party rulemaking,
stream reaches on unnamed tributaries, both upstream and downstream of the facility
and the discharge will be evaluated. As indicated by Figure 1.2, at a minimum, the
individual study reaches will include:

1. UTA-1  Unnamed tributary upstream of the EDCC facility. The UTA is the
receiving stream into which the Outfall 001 tributary (UTB) flows. This
reach will be characterized to demonstrate the upstream condition of
the UTA before mixing with the discharge from EDCC. The watershed
above this location drains developed areas of El Dorado and served as
a reference site utilized by ADEQ in the development of the 1998
TMDL.
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2. UTBA1

3. UTB-2

4, UTC-1

5. UTA-2

6. UTA-3

7. FC-1

8. FC-2

This reach is located in the EDCC effluent ditch downstream of the
discharge but upstream of the confiuence with the UTA. This reach will
be evaluated to characterize the conditions resulting from the water
quality and quantity of the EDCC effluent (Figure 3.2).

The reach is located down stream of the confluence with the UTC and
the mouth of UTB (the Outfall 001 effluent ditch). This reach will be
characterized to demonstrate the instream condition of the UTA after
the combined water quality and flows from the upstream conditions
(UTA-1 and the EDCC effluent) (Figure 3.3).

The reach is located upstream of the confluence with the UTC and the
mouth of UTB (the Outfall 001 effluent ditch). UTC is a 1* order
intermittent tributary that contributes to UTB upstream of the -
confluence with UTA. This reach will be characterized to demonstrate
the instream condition of the UTC before the combined water quality
and flows from the upstream conditions (UTA-1 and the EDCC
effluent) (Figure 3.4).

This reach is located downstream of the US Hwy 7S bridge. The
watershed upstream of this location is approximately 10 square miles
and represents the point at which perenniai fishery use would be
expected and is designated. This reach was sampled as part of the
1998 TMDL conducted by ADEQ and will provide an indication of
recovery since the AMDL development (Figures 3.5 & 3.6).

This reach is located at the O'Rear Road crossing. The reach was also
sampled as part of the ADEQ TMDL Survey.

This reach is located on Flat creek upstream of the US Hwy 167
Bridge. The reach was sampled. utilized as the reference condition for
Flat Creek as part of the 1998 TMDL.

This reach of Flat Creek is located just upstream of O'Rear Road and
represents a least disturbed condition with a water shed that
approximates that of the UTA at O’Rear road.

The physical, chemical, and biological characteristics of each of the above study
reaches will be evaluated during the aquatic life field study through the implementation
of the tasks as described in the following sections (4-7) of the Study Pian.
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Figure 3.2. UTB-1, Outfall 001 effluent ditch upstream Figure 3.5. Mid-point of Réach UTA-2 downstream
of confluence with UTC. Mach 20086. of Hwy 7S Bridge (in background).
March 2006.

Figure 3.3. UTB, EDCC effluent ditch downstream Figure 3.6. UTA upstream of Hwy 7S Bridge. View
of confluence with UTC. March 2006. looking downstream to south along Hwy
7S Road. March 2006.

. Figure 3.4. UTC, upstream of confluence with
EDCC Outfall 001 effluent ditch (UTA)
March 2006.
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3.2 Period of Study

Due to the limited watershed size (less than 10 mi®) of several of the study
reaches and the nature of the discharge from EDCC (no discharge during critical
season), data collection for the third-party rule making will occur during the spring
seasonai period of the year during steady state flow conditions. It is currently proposed
that field activities be completed during the month of April.  Although not expected,
summer time low flow sampling maybe required depending on the findings of the spring
steady state condition assessment. Should summer low flow assessment be required, it
would be proposed for completion during the July/August 2006 field period.

4.0 Physical Habitat Characterization

4.1 Purpose

Physical habitat in streams includes all those physical attributes that influence or
provide sustenance to biological attributes, both botanical and zoological, within the
stream. Stream physical habitat varies naturally, as do biological characteristics: thus,
habitat conditions differ even in the absence of point and anthropogenic non-point
disturbance. Within a given ecoregion, stream drainage area, stream gradient and the
geology are likely to be strong natural determinants of many aspects of stream habitat,
because of their influence on discharge, flood stage, and stream energy (both static and
kinetic). Kaufmann (1993) identified seven general physical habitat attributes important
in influencing stream ecology and the maintenance of biological integrity:

1) channel dimensions,

2) channel gradient,

3) channel substrate size and type,

4) habitat complexity and cover,

) riparian vegetation cover and structure,
6) anthropogenic alterations, and

7) channel-riparian interaction.

, Land use activities can directly or indirectly alter any and/or all of these attributes.

Nevertheless, the trends for each attribute will naturally vary with stream size (drainage
area) and overall gradient. The relationships of specific physical habitat measurements
described in this section to these seven attributes are discussed by Kaufmann (1993).
Although they are actually biological measures, aquatic macrophytes, riparian
vegetation, instream habitat and canopy cover are included in this and other physical
habitat assessments because of their role in habitat structure and light inputs.
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The objectives of a habitat characterization are to:

1) assess the availability and quality of habitat for the development and
maintenance of benthic invertebrate and fish communities, and

2) evaluate the role of habitat quality in relation to the attainment of designated
uses and biological integrity.

There are three main headings for the components of the physical habitat
characterization each with several categories. Measurements for each of the
components (14 categories total) are recorded on copies of a two-page field form
entitled Stream Habitat Assessment-Semi-Quantitative and include:

1) Channel Morphology
a) Reach Length Determination
b) Riffle-Pool Sequence
c} Depth and Width Regime
2) Instream Structure
a) Epifaunal Substrate
b) Instream Habitat
c) Substrate Characterization
d) Embeddedness
f) Sediment Deposition
g} Aquatic Macrophytes and Periphyton
3) Riparian Characteristics
a) Canopy Cover
b) Bank Stability and Slope
c} Vegetative Protection
d) Riparian Vegetative Zone Width
e) Land-use Stream Impacts

Field physical habitat measurements from a field habitat characterization are
used in conjunction with water chemistry, temperature, macroinvertebrate and
vertebrate (typically fish) community analyses, and other data sources fo determine the
status of the target streams attainment of designated uses and the water quality
required to maintain those uses. The documentation of existing conditions are
systematically tabulated using a variety of field data forms.

These procedures are intended for evaluating physical habitat in wadeable
streams. The field procedures will be applied during spring seasonal conditions with
steady base fiows. This semi-quantitative habitat procedure will be applied in
conjunction with the General Physical Habitat Characterization and the Qualitative
Habitat Assessment to provide a detailed view of the streams habitat condition.

The habitat characterization protocol differs from other rapid habitat assessment
approaches (e.g., Plafkin et al., 1989, Rankin, 1995) by employing a, systematic spatial
sampling that minimizes bias in the placement and positioning of measurements.
Measures are taken over defined channel areas and these sampling areas are placed
systematically at spacing that is proportional to the length of the entire study reach. This
systematic sampling design provides resolution appropriate to the length of the study
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reach. The habitat assessment protocol is based on those of USEPA in their EMAP
and RBP procedures (Lazorchak, 1998 and Barbour, 1999), USGS NAWQA program
{Fitzpatrick, 1998) and Missouri Department of Natural Resources ESP (Sarver, 2000).
The protocol is objective and repeatable and employs previously developed methods to
produce repeatable measures of physical habitat in place of estimation techniques
wherever possible. -

Two people will complete the specified assessment, including stream flow. The
actual time required to complete the habitat characterization at each monitoring location
can vary considerably with channel characteristics.

The procedures are employed on a sampling reach of length equal to 20 times
the bankfull width, or at least 100 yards of instream distance. The semi-quantitative
habitat sampling reach length will include to the extent possible the fish and
_macroinvertebrate collection reaches. Measurements will be taken in each of 10 sub-
reaches, which are systematically placed, at intervals equal to approximately one tenth
(1/10) the length of the represented study reach. Measurements and observations for
each habitat characteristic are made in each of the sub-reaches as the assessment
team moves along the stream channel. An average or total of the scores for each of the
10 sub-reaches is then calculated resulting in a mean value for each characteristic for
the entire reach.

4.2 Procedure

The habitat assessment will be conducted within (or to the extent possibie) the
stream reach from which the benthic and fish communities are to be characterized. The
physical habitat will be characterized from measurements and observations of stream
attributes made within 10 sub-reaches. The field team assessing habitat should move
along the stream channel (near the thalwag) observing habitat characteristics within
each sub-reach. A description of and the rational for measuring each of the attributes
are provided below. The details of how these attributes are recorded/evaluated are also
described in the GBM*® QAP.

4.21 Channel Morphology

Channel morphology (or geomorphology) is a characterization of the shape of the
stream channel including measurements and/or visual estimates of channel dimensions
and riffle-pool sequences (i.e., a measure of the amount of riffles, runs and pools that
occur in a given reach).

The channel observed includes that portion of the stream between the base flow
wetted area and the top of the normal high water channe! often referred to as the
bankfull stage (Figure 4.1). The "bankfull" or "active” channel is defined as the channel
that is filled by moderate-sized flood events that typically occur every one or two years.
Such flow levels are on the verge of entering the flood plain and are believed to control
channel dimensions in most streams.
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Figure 4.1. Stream channel depicting bankfull stage.

1) Reach Length Determination

First, bankfull depth (depth from stream bottom in thalwag to bankfull stage on
the bank) is identified in at least two separate riffles (or aiternatively runs in
streams not exhibiting riffle morphology) in the study reach. Then bankfull depth
and width is determined from five (5) stream fransects and recorded on the
record sheet. Transect locations should be selected to include each prominent
morphology type represented in the stream. Bankfull depths are measured to the
nearest 1/10 foot and bankfull widths are measured to the nearest foot using a
wading rod and tape measurefrange finder, respectively. An average of the 5
bankfull widths is then calculated and multiplied times 20 to arrive at the total
reach length for assessment. This total length is then divided by ten to determine
the length of each of the ten sub-reaches. Analysis of the first sub-reach should
begin at the head of a given stream morphology (i.e., riffle, run or pool).

2) Riffle-Pool Sequence

Stream morphology refers to the abundance and placement (sequencing) of
riffles, runs, and pools in a stream system. This sequencing is an indicator of a
streams hydrological regime and stability as well as a determinant of its potential
to sustain diverse aquatic communities. Beginning at the head of a
morphological type (riffle, run or pool) the length of each morphological type in
the stream reach should be measured using a range finder or tape measure and
recorded on the record sheet. The sequence of each morphological type should
be depicted on the record sheet using the provided notations so as to create a
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map to the location of each riffle, run or pool. The resulting measurements
should provide a quantitative measure of the percent of the study reach
representing each stream morphological type (i.e., 40% riffle, 30% run, 30% pool,
etc.).

3) Depth and Width Regime

The average stream depth and width will be estimated in riffles {or runs in the
absence of riffles) and pools in each sub-reach. Depths will be measured along
a transect, similar to that depicted in Figure 4.2, in a representative section of
each riffle and pool in the sub-reach. Depths are generally taken in the thalwag
(deepest area in stream channel) and approximately half way between the
thalwag and the left and right banks. An estimated average depth for riffles and
pools occurring in a sub-reach is derived from the cross-sectional depth
measurements and recorded on the record sheet to the nearest 1/10 foot. Once
completed for all 10 sub-reaches this should provide accurate semi-quantitative
measurements of riffle and pool average depth and depth variability across the
entire stream reach.

Stream wetted widths will be measured along a transect, in a representative
section of each riffle and pool in the sub-reach. An estimated average width for
each morphological type in a sub-reach should be recorded on the record sheet
to the nearest foot. Once completed for all 10 sub-reaches this should provide
accurate semi-quantitative measurements of riffle and pool widths across the:
entire stream reach.

left bank left 1/4 center 1/2 right 1/4 right bank

[ 3

Looking downstream

Figure 4.2. Approximate position of measurements across transect.
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4.2.2 Instream Structure

Instream structure describes the characteristics of the stream within the wetted
perimeter that makes up the habitat suitable for colonization of aquatic biota. This
includes information about natural substrates (gravel, boulders, etc), aquatic plants and
algae and debris that has been washed into or fallen into the stream, such as logs,
leaves, etc. A stream capable of sustaining diverse aquatic communities will contain a
variety of instream structure including some that is permanent and some that is mobile
during high flow events.

4) Epifaunal Substrate (Macroinvertebrates)

Epifaunal substrate refers to the area on the bottom of the stream (entire wetted
perimeter) where macroinvertebrates inhabit. This attribute is scored as a
percentage of the stream bottom in a sub-reach which contains substrates
suitable for macroinvertebrate colonization. Scoring for this attribute should rely
heavily on the stability of the substrate, the size of the interstitial spaces, and the
cleaniiness (not covered in thick algae or sediment deposits) of the substrate.
Cobbles and coarse gravel wilt score higher percentages as they contain larger
interstitial spaces for colonization, while sand and silt would score lower since
they provide little spaces. In addition, root wads along the bank wouid score
higher as they are more stable features than would depositional areas or small
woody debris.

9) Instream Habitat (Fish)

Instream habitat refers to the habitat features within the wetted perimeter of the
stream sub-reach which are available for fish colonization. This attribute is
scored as the percentage of the stream bottom (wetted perimeter) in a sub-reach
which is covered with fish habitat. As with the epifaunal substrate attribute
substrates composed of cobbles, coarse gravels and boulders score higher for
fish cover as they provide better spaces for colonization. Other habitats that
score high are large woody debris (individual logs with diameter >4 inches or
complex woody structures composed of rootwads, logs, or limbs with diameter of
1.5 ft. or greater)and undercut banks. While habitats that score lower are those
such as depositional areas, leaf packs, and fine sediments or sand.

6) Substrate Characterization

The dominant stream substrate size classification for riffles and pools within each
sub-reach will be recorded on the record sheet. Only substrates within the
wetted perimeter are evaluated. This information will be used to characterize the
similarities and or differences in substrate structure and compilexity in the riffles
and pools of the study reach as it relates to the development and maintenance of
the systems biological integrity.
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Classify the particle into one of the size classes listed on the Semi-Quantitative
Habitat Assessment Field Form based on the size of the intermediate axis
(median dimension) of its length, width, and depth. This "median" dimension is
the sieve size through which the particle can pass.

Bedrock smooth or rough
Boulder >25 cm

Cobble 6-25 cm

Coarse Gravel 1.6~-6cm

Fine Gravel 0.2-1.6cm
Sand <0.2 cm
SiltYMud/Clay fine, not gritty

Always make notations for unusual substrates such as concrete or asphalt and
denote these artificial substrates as “"other" and describe them in the comments
section of the field data form. Code and describe other artificial (such as large
appliances, tires, car bodies, etc.) substrates in the same manner.

7) Embeddedness

Embeddedness is the fraction of a particle's surface that is surrounded by
(embedded in) sand or finer sediments on the stream bottom. By definition, the
embeddedness of sand, silt, clay, and muck is 100 percent and the
embeddedness of hardpan and bedrock is 0 percent.

For this aftribute estimations are not made per sub-reach but for the entire
stream reach as a whole. An estimation of the "percent embedded" is recorded
for coarse riffie substrates in the study reach. This is accomplished by removing
12 pieces of cobble, gravel, or small boulders in at least two different riffles (three
maximum) and recording the percent embedded for each. Percent embedded
can be visually observed as the darkened portion of the coarse substrate that
was buried in the streams fine bed material. If the darkened area covers half the
coarse substrates height than the percent embedded is 50%, etc. (Figure 4.3).
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Figure 4.3. Depiction of percent embedded characteristics.

8) Sediment Deposition

The sediment deposition attribute refers to the amount of stream bottom (in the
wetted perimeter) that is covered by fine sediments and/or particulate organic
matter. This attribute is scored as a percentage of the bottom in each sub-reach
which is covered by such loose materials.

9) Aquatic Macrophytes and Periphyton Coverage

An estimate of the percentage of area covered by macrophytes and periphyton in
a sub-reach is made and recorded both for riffles and pools. Macrophytes refers
to aquatic plants that grow in the stream (both emergent and submerged), and
periphyton refers to algae that grows on fixed surfaces. This attribute helps
biologists determine stream productivity from a nutrient enrichment perspective
and also for the availability of food sources for aquatic biota.

4.2.4 Riparian Characteristics

The riparian area includes the area from the stream bank in a direction away
from the stream into the upland areas. It is these stream-side riparian zones that
uitimately help shape the stream and provide organic materiai as nutrients to the
aquatic system. A well developed riparian area protects stream banks form erosion,
provides shading, inputs nutrients, provides materials as habitat {(instream structure)
and filters runoff entering the stream. In the absence of well developed riparian zones
the stream is more impacted by encroaching land-uses.
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10) Canopy Cover

Canopy cover (percent stream shading) over the stream is determined for each
of the sub-reaches. Estimates of cover are made by looking into the canopy over
the stream channel. Estimates are made from mid-channel and each quarter
channel to determine the average percent canopy cover for the width of the
stream in the sub-reach. Percent canopy at each measurement point can be
estimated visually or by use of a spherial densiometer.

11) Bank Stability and Slope

Bank stability is an important attribute that is an indication of a stream reaches
overall hydrologic equilibrium. A bank’s stability also determines its ability to
provide stable habitat for biota and its propensity to release large sediment yields
to the stream, which ultimately cause high turbidity and deposition in downstream
reaches. The right and left banks are classified according to the following

categories:

Score 9-10 = Stable, little evidence of erosion, < 5% bank eroding

Score 6-8 = Moderately stable, some evidence of new erosion, 5-29% bank
eroding

Score 3-5 = Moderately unstable, obvious new erosion, 30-59% bank eroding

Score 1-2 = Unstable, most of bank actively eroding, 60-100% bank eroding

Banks composed of sands and gravels are much less stable than banks
composed of silttmud/clay or cobbles. The density of well rooted (more
permanent) vegetation and root structure also help to improve a banks stability.

Average bank slope (in degrees) in a sub-reach, is recorded for each bank (left
and right). Bank slope affects the stability of a bank and is an indicator of past
erosion. A gentle slope may average 30° while a steep or undercut bank may
average 90° or 100°, respectively,

12) Vegetative Protection

Bank vegetative protection is measured as a percent of the bank surface area

- which is covered by stable riparian vegetation and their associated roots in a
sub-reach. Each bank (right and left) is assessed separately and the value
recorded on the record sheet. Banks are assessed from the edge of the water to
the top of the first terrace or normal top of bank.

13) Riparian Vegetative Zone Width

Riparian zone with encompasses the area from the top of the normal stream
bank outwards into the upland area. The broader the riparian vegetative zone
width the more protected the stream banks are from alteration, the fewer
pollutants will enter the stream from runoff, and the more available food sources
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there are to be deposited into the stream from the surrounding forest. Riparian
- zone width is scored for each bank in a sub-reach according to the following

scale:

Score 9-10 = Riparian Zone Width > 18 meters
Score 6-8 = Riparian Zone Width 18 - 12 meters
Score 3-5 = Riparian Zone Width 11 - 6 meters
Score 1-2 = Riparian Zone Width < 6 meters

14) Land-Use Stream Impacts

Significant Alteration of the land-uses in the immediate riparian area can have
detrimental affects on the stream habitat and biota. Urban and agricultural
activities are often considered the more prominent of those land-uses that may
impact a stream. These impacts are assessed by indicting a specific land-use
impact associated with a sub-reach (on either bank) on the record sheet and
assigning a degree of impact score to the land-use. The following land-use
categories and impact scoring system are provided:

Land-uses:

C = Cattle

R = Row crops

U = Urban encroachment

| = Industrial encroachment
O = Other (noted on field form)

Scoring:

0 = no land-use impacts
1 = minor impacts

2 = moderate impacts
3 = major impacts

4.3 Scoring and Analysis of Habitat Assessment Data

Scores from the Semi-Quantitative Habitat Assessment can be utilized in two
different ways. First, data collected for each attribute (assessment category) can be
used independently to describe the study reach collectively. This method results in
information such as: average riffle depth, average pool width, percent riffle in entire
reach, average bank stability, average (median) substrate size class in pools and riffles,
mean percent canopy cover, etc. Second, the data collected during the assessment
can be used in conjunction with the Qualitative Habitat Assessment procedure to score
each of the ten “qualitative” indices with near quantitative accuracy (semi-quantitative).
A combination of the two methodologies should be incorporated into all intensive
aquatic biota field studies where habitat assessment accuracy and repeatability is
critical. The following sections outline the scoring of the qualitative habitat indices using
the semi-quantitative data. '
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1)

2)

3)

4.3.1 High Gradient (riffle-pool stream complexes)
Epifaunal Substrate / Available Fish Cover
Average values from semi-quantitative categories 4 (Epifaunal Substrate) and 5

(Instream Habitat) are combined into an overall average percent coverage and
used to score this metric.

The following table presents the scoring criteria:

% Co

rag

Score

0
15 -11 10-6

Embeddedness

Reach average percent embedded (from category 7) is used directly to score this
metric.

Q
Score 20 -16

Velocity / Depth Regime

Semi-Quantitative categories 2 (Riffle-Pool Sequence) and 3 (Depth and Width
regime) along with flow and velocity data collected in the reach is used to score
this metric. Use the following table to determine which regimes are present:

P ps ps
Depth >1.6 feet <1.6 feet >1.6 feet <1.6 feet
Regime
Typical Deep pool Shallow pool run riffle
Morphology

If a reach has deep and shallow pools, and distinctive run and riffle morphology,
then you have at least three regimes and possible all four regimes. Score each
rank lower if shallow regimes are the missing regimes. Scoring is applied as per
the following table. '

'No. Regimes | Fourregimes | Three regim ne reg
present present present present
Score 20-16 15 -11 10-6 5-1
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4) Channel Alteration

Scored from visual assessment of entire reach. Not aided by semi-quantitative
attributes.

5) Sediment Deposition

Reach average percent bottom affected by deposition (from category 8) is used
directly to score this metric.

% Bottom <56% 5%-30%
Affected
Score 20-16 15 -11 10-6 5-1

Utilize the lower end of each scale to represent reaches where recent sediment
bar formation is evident.

6) Frequency of Riffles

Using semi-quantitative category 3 (Depth and Width Regime) the average width
of the stream is determined as the average of riffle and pool widths combined.
Using category 2 (Riffle-Pool Sequence) the distance between riffies can be
calculated using the sequencing notations and the morphological lengths. The
table presented below should be used to develop scores for this metric.

Example: a reach with an average width of 18 feet, with 4 riffles separated by a
50 foot pool, a 20 foot run, and a 100 foot pool would result in an average
distance between riffles of 57 feet. Therefore, the ratio = 57/18 = 3.2 and would
rank as Optimal (score @ 18). :

Ratio <7:1 7—15:1 16 -25
{distance
between
riffles :
stream width) _
Score 20-18 15 -11 10-6 5-1

In continuous riffle streams the consistent placement of boulders and logs
provides scores in the highest range of the optimal category.

7} Channel Flow Status

Scored from visual assessment of entire reach. Not aided by semi-quantitative
attributes.
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8) Bank Stability

The average bank stability score for each represented bank from the semi-
quantitative assessment (category 11) is directly applied to the qualitative
assessment scoring for this metric (i.e., an average reach score of 8 for the right
bank and 7 for the left bank gets transferred directly to the qualitative score sheet
as such.)

9) Vegetative Protection
Reach average percent bank protected (from category 12 of the semi-

quantitative record sheet} is used directly to score this metric for the right and left
bank.

% Protected >80% 70% - 90% 50% - 69%
Score 20-16 15 -11 10 -6 5-1

10) Riparian Vegetative Zone Width

The average riparian zone width score for each represented bank from the semi-
quantitative assessment (category 13) is directly applied to the qualitative
assessment scoring for this metric (i.e., an average reach score of 8 for the right
bank and 7 for the left bank gets transferred directly to the qualitative score sheet
.as such.)

4.3.2 Alternative Metrics for Low Gradient Streams (pool
dominated complexes)

The individual metrics with alternatives for pool dominated stream complexes
includes 2, 3, and 6, and are described as follows:

2) Pool Substrate Characterization (replacement for Embeddedness)

Using the Substrate Characterization data from the semi-quantitative assessment
(category 6) and the aquatic vegetation assessment (category 9) the following
table may be used to score this metric.

Substrate Cobble or Gravel Sand/SiltClay | Sand/SittiClay

Bedrock or
Clay Only
Macrophytes Yes No Yes No No
Present
Score 20-18 17 - 16 16-11 10-6 5-1

3) Pool Variability (replacement for Velocity/Depth Regime)
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Semi-Quantitative categories 2 (Riffle-Pool Sequence) and 3 (Depth and Width

regime) are used to help score this metric. Use the following table to determine
pool variability.

= g Length < Width
23.2 feet < 3.2 feet 23.2 feet < 3.2 feet

Depth

An equal balance of all four pool types achieves higher scores. A prevalence of
shallow pools scores lower.

6) Channel Sinuosity (replacement for Frequency of Riffles)

This metric is assessed separately from the semi-quantitative data. It can be

estimated in the field, measured during a tongitudinal survey or calculated from
current aerial photographs.

9.0 Water Quality

During the field study, water quality will be documented through in-situ
measurements and sampling for laboratory analyses at each of the study reaches as

identified in Section 3.1. The following sections present the parameters and
documentation methods.

5.1 In-situ Measurements

The following parameters will be monitored at each of the study reaches:

1) temperature, C°

2) dissolved oxygen, mg/L
3) conductivity, uS

4) pH, su

5) flow, cfs

: In accordance with Section 2.0 calibration will be performed and documented
according to the manufacturer's recommendations.

The in-situ measurements are recorded on the second page of the Field Data
Form. Other information recorded on the Field Data Forms will include:

1) general station location information,
2) the field crew completing the assessment,
3) current hydrologic conditions,
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4) antecedent moisture conditions, and
) identification of the meters utilized.

5.2 Water Chemistry

Grab samples for laboratory analysis of chloride, sulfate, TDS, and nitrates will
be collected at each sample reach at the same time as in-situ measurements are
obtained and in connection with the biotic assessment. In addition a single water quality
collection set will be completed within a single 12 hour period to obtain a “shap shot” of
the water quality as discharge occurs. This effort will coincide with the collection of
effluent for a quarterly biomonitoring compliance at EDCC. Analytical results from the
laboratory will be retained for use in project documentation. The instream
concentrations will also be utilized in the development of the site specific water guality
criteria for each receiving stream.

Water quality data will be utilized in conjunction with EDCC effiuent data ( most
recent two year period of record), to mode! instream concentrations of the dissolved
minerals and nitrate. In addition this data will be used to model and project instream
waste concentrations required to maintain the attainable and existing uses as
maintained by the historical discharge conditions.

5.3 Summary of Historical Water Quality.

The historical water quality of the receiving stream and the historical effluent
water quality parameters will be will be evaluated and summarized to demonstrate
compliance with existing water quality criteria. This evaluation will inciude an
assessment of biomonitoring results and requirements to support the existing biotic
communities and the attainable designated uses.

6.0 Benthic Macroinvertebrate Community

6.1 Introduction

The benthic macroinvertebrate protocol utilized in these field studies is intended
to evaluate the biological integrity of wadeable streams for the purpose of detecting
stresses on community structure, assessing the relative severity of these stresses, and
determining the maintenance of the designated uses. The approach is based on the
"Rapid Bioassessment Protocol Ill-Multi Habitat approach using an aquatic dip net as
published by the U.S. Environmental Protection Agency (Barbour, M.I. et al., 1999) as
adapted for use in poo! dominated streams of the Gulf Coastal Plain Ecoregion.

The rapid bioassessment protocol is the preferred macroinvertebrate collecting
method for pool dominated streams. The U.S. Geological Survey utilizes a similar
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approach for their National Water-Quality Assessment Program (NAWQA; Cuffney et
al., 1993). During this Project, the benthic community of each of the reaches described
in Section 3.1 will be evaluated utilizing the rapid bioassessment protocols.

in response to the impact of habitat diversity and the variety of in stream
habitat associated with the individual study reaches, artificial substrate will be deployed
into the study reaches and allowed to colonize for a six week period (Figure 6.1). Atthe
end of the colonization period, the artificial substrates will be collected, processed and
the invertebrate community characterized using both semi-qualitative diversity
Mmeasures and a quantitative assessment. The application of the artificial substrate
removes the habitat variable and allows an assessment of the impact of the water
quality in relation to the development of the benthic community assemblage.

6.2 Methods

Qualitative samples of the benthic macroinvertebrate assemblage will be
collected over a predetermined period of time using an aquatic dip net and sampling alf
available microhabitats present within the stream reach.

Each station will be sampled for three minutes according to the RBA protocol.
Each sample will be placed in a bucket and condensed with a series of washings
through a series of sieves, the smallest of which will be a U.S. Standard #30 sieve.

The artificial substrate at each location will consist of a rock filled basket and /or
a Hester-Dendy plated substrate. The artificial substrates will be deployed, and
available of insect colonization for a 6 week period after which they will be retrieved and
processed to identity the diversity and the quantity of invertebrate community. The
artificial substrate will provide a comparison of invertebrate community development
potential as aflowed by the existing water quality and allow comparisons that are not
impacted by variable habitat, but by water quality alone.

6.3 Sample Processing

6.3.1 Rapid bioassessment

Random sub-samples of the concentrated sample will be placed on a white
sorting tray from which the macroinvertebrates will be removed. A 100 organism sub-
sample will be randomly picked (according to the standardized RBA procedures) from
the tray and field identified to the lowest possible taxon.

6.3.2 Artificial substrate samples

After a six week exposure period, the artificial substrates will be collected, insects
removed either by repeated washings and/or manually. The insects will be preserved
and a 100 organism sub-sample collected at random for identification. In addition, the
numerical abundance of the colonized community will be determined either by a
complete count or a volumetric estimation technique depending on the density of the
colonization.
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6.3.3 Taxonomic Assemblage

The 100 organism sub-samples of both techniques will be preserved in 70%
ethanol or Kayles solution for lab verification of field identifications and as a voucher to
be used if more detailed analysis becomes necessary. Laboratory verification will be
accomplished using general keys including but not limited to Merritt & Cummings,
(1996); Pennak, (1989), and Unsinger (1963). In addition more taxa specific keys such
as Mayflies of North and Central America (Edmunds et. al., 1976), Dragonflies of North
America, (Needham & Westfall, 1975) or keys developed specifically for Arkansas may
be utilized for the laboratory verification of the field identifications.

After the 100 organism random sample is collected, labeled and preserved, the
larger debris items (e.g., leaves, sticks, rocks, etc.) in the collected sample will be
examined for clinging benthic macroinvertebrates. Any organisms will be removed prior
to the larger debris being discarded. The remainder of the original sample not utilized in
the selection of the 100-organism sub-sample will be concentrated and retained as a
voucher for the sample picking techniques used. The voucher samples will be
preserved with 70% ethano! or Kayles solution. These voucher samples will be held at
GBM° for a period of 24 months foliowing the conclusion of the third party rulemaking at
which time the samples may be submitted to an academic zoological coliection. The
macroinvertebrate assemblages from each station will be analyzed according to several
benthic community biometrics. These will include richness {(number of different faxa),
EPT richness (number of different taxa represented in the orders Ephemeroptera,
Plecoptera, and Trichoptera), and species diversity as determined by the Shannon-
Wiener Diversity Index,

The analysis will also include the seven biometrics used by the State of Arkansas
(ADPCE, 1988) in their RBA scoring system. This scoring system places a value (1 to
4, 1 = excessive differences, 4 = no differences) on each of the seven biometrics to
achieve a final mean score. The biometric scoring will indicate the impacts to a benthic
community when compared to the benthic community of different reaches, to
demonstrate effects of point and or non-point source contributions between reaches.

For each study site, a complete tabulation of taxa, numbers of individuals and
their percent composition will be included on the two-page field data sheets — Benthic
Macroinvertebrates. The first page of the two-page data form will include general
information identifying the sample reach and investigators as well as site observations
to include:

1) time sampled,

2) relative abundance of aquatic tropic level communities,

3) percent of major habitats sampled,

4) percent of specific microhabitats sampled, and

5) relative abundance of the ordinal groups observed during sample coliection.

The second page provides for the listing of the taxa comprising the 100 organism
sub-sample and the field identifications and the numbers of each. Also included on
page 2 are the general reach identifiers and preliminary summary sections to be used in
the application of selected biometric scoring criteria.
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7.0 Fish Community

7.1 Introduction

The fish community supported in a stream is in direct response to available
habitat, food sources, and water quality of that particular stream. The presence of a
certain level of species richness and diversity along with a community structure similar
to that expected in typical streams of the ecoregion are indicators of aquatic ecosystem
health.

The objective of the fish community characterization is to collect and identify a
representative sample of ail except very rare species in the assemblage reflective of the
relative abundance within the community assemblage.  Backpack electrofishing
equipment will be used as the principal sampling gear supplemented by block netting
and seining in habitats where flow, substrate and structure affect capture of benthic
species. All team personnel will be involved in collecting fish.,

Although most of the receiving streams into which the discharges occur are a
fraction of the 10 square mile threshold for perennial fish community maintenance, the
fish community of the reaches described in Section 3.1 will be evaluated during this
project:

7.2 Methods

Major factors that influence collecting include flows, water depth, instream
obstructions, water turbidity, temperature and conductivity. The primary tool utilized in
the fish collections will be a Smith-Root backpack electroshocker. However, seines and
block nets may be utilized as necessary to adequately characterize the reaches
indicated.

Sampling fish species to determine their proportionate abundance will be
conducted after all water quality parameters and/or samples are collected but prior to
the collection of the benthic and habitat data as described in Sections 4 and 5.

Shocked fish will be captured with hand held dip nets and held in buckets while
the sampling continues throughout the reach. The entire channel within the sampling
reach will be sampled. Actual shocking time will continue for not less than 30 minutes
unless the wetted habitat area of any reach is too small for 30 minutes of shocking time.
The shocker is equipped with an automated timing mechanism which records the
amount of time that electricity is actually being applied, or “pedal down time” (PDT). In
addition to PDT, the total collection time wiil be recorded. There will not be a maximum
time limit for the collection period, however the collections may be terminated when the
principal investigator determines that additional collection time will not likely result in
additional fish species. Sampling information will be recorded on the Field Data Sheets-
Fish. General comments (perceived fishing efficiency, missed fish, and gear operation
suggestions) will be recorded on the lines provided on the form.
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An effort td search for and collect fish will be completed at all reaches, even if the
stream is extremely smali, and it appears that sampling may not collect any specimens.

7.3 Sample Processing

Following collection, each sample of fish from a reach will be preserved in
formalin for later processing. Sample processing will involve tallying and identifying fish,
examining individual specimens for external anomalies, preparing voucher specimens
for taxonomic confirmation and archival at a museum. '

For each study site, a complete tabulation of taxa, numbers of individuals and
their percent composition will be included on the two-page Field Data Sheets — Fish.
The first page of the two-page data form will include general information identifying the
sample reach and investigators as well as site observations to include:

1) time sampled,

2) Pedal Down Time (PDT), ,
3) relative abundance of aquatic tropic level communities,
4) percent of major habitats sampled,

5) percent of specific microhabitats sampled, and

6) relative abundance and scoring of substrate.

Ultimately, the fish identification will be verified in the lab using keys in the Fishes
of Arkansas (Robison and Buchanan, 1988) and the Fishes of Missouri (Pflieger, 1975)
to species level where possible.

The fish collections at each reach will be compared according to several
biometrics including: species richness (number of taxa); sunfish richness; species
diversity; abundance; dominant ordinal groups; percent of tolerant species; trophic
structure; percent of hybrids; percent of diseased fish; and key indicator species as
listed in Regulation No. 2 of the ADEQ.

In addition, the fish assemblage will be evaluated utilizing the fish community
biocriteria and a comparison to typical Gulf Coastal Ecoregion least disturbed streams.
The fish community biocriteria scoring was developed by the ADEQ and uses eight
metrics to determine use support status.
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80 Study Schedule

The following table provides an overview of the schedule anticipated to facilitate
the proposed 3™ party rule making for EDCC.

Task 1 Work Plan development March 20 — April 7, 2008
Task 2 Field Documentation April 15 - June 15, 2008
Task3 Data evaluation & modefing June 1 - September 31, 2006

Task 4 Project reporti

Task 5 Rulemaking coordination January 1- June 2007
Task 6 NPDES permit modification June 2007

8.1 Field Study and Documentation of Existing conditions

The spring seasonal biotic characterizations will be completed during April/ May
2006. This period corresponds to the seasonal fishery period as stipulated in ADEQ
seasonal fishery designation. Depending on the results of the seasonal assessment,
additional field activities may be required under summer low flow conditions at those
sites which have watersheds greater than 10 square miles.

8.2 Data Assessment and Criteria Development

The status of existing biotic conditions and the development of the proposed
criteria to support the seasonal fisheries use will be completed during the period form
June — September 2006. Should the information developed during the seasonal aquatic
life study require increased level of documentation due to the perennial fisheries use
designation, additional field studies may be completed during summer low flow
conditions ( July & August 2006) in Study reaches that have a perennial fishery
designation.

8.3 Report submittal and request for 3rd Party Rulemaking

The documentation supporting the initiation of the 3" party rule making process
will be submitted for staff review by November 15, 2006. After the 30 day review period,
the documentation will be submitted to the ADEQ Commission for Rule making.
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Arkansas Natural
Resources Commission

J. Randy Young, PE 101 East Capitol, Suite 350 Phone: {(501) 682-1611 Mike Hockabee
Executive Director Little Rock, Arkansas 72201 Fax: (501) 682-3991 Governor
http://www.anrc.arkansas. gov/ E-mail: anrciggarkansas, gov
August 8, 2006

Mr. Vince Blubaugh
Principal, CBM® & Associates
219 Brown Lane .
Bryant, Arkansas 72022 -

RE: Review and Comments
Removal of Designated Domestic Water Supply Use from
ELCC Tributary of Flat Creek, Flat Creek and Haynes Creek
in Union County, Arkansas

Dear Mr. Blubaugh:

Thank you for the opportunity to review and comment on the removal of the Designated
Domestic Water Supply Use from an unnamed tributary of Flat Creek, Flat Creek and Haynes
Creek to its confluence with Smackover Creek in Union County, Arkansas. This unnamed
tributary appears to be ELCC Tributary, as identified on various ADEQ listings.

The removal of the Designated Domestic Water Supply Use from these reaches of Haynes Creek
and its tributaries above Smackover Creek would not conflict with the Arkansas State Water
Plan. If you need any further assistance, or have any questions, please contact Steve Loop at
(501) 682-3959.

Sin .

Earl T. Smitk P E,, Chief
Water Resources Division

An Equal Opportunity Employer



Arkansas Department

of Health and Human Services

Division of Health
Paul K. Halverson, DrPH, Director

Engineering Section — Environmental Health Branch - Center for Local Public Health

Postal Address  P. O. Box 1437, Slot H-37  Littie Rock, AR 72203-1437 1-501-661-2623 TDD; 1-800-234-439%
Physical Address for UPS or Fedex 4815 West Markham St., Slot H-37 Little Rock, AR 72205 Fax: 1-501-661-2032

“July 24, 2006

Vance Blubaugh
GBM°® & Associates
219 Brown Lane
Bryant, AR 72022

Re: Domestic Water Supply Determination — Flat & Hayes Creek

GMB€ No. 2042-06-070

Your letter dated June 21, 2006
Dear Mr. Blubaugh,
Unnamed Tributaries of Flat Creek, Flat Creek and Hayes Creek near EI Dorado,
Arkansas, have not been approved and are not being considered for use as a public
water source.

Questions on whether these stream are used as a water source by private individuals
should be directed to the Union County Sanitarian. -

If there are any questions please contact me at 501.661.2623.
Sincerely,

| e Menr

Robert Hart
Chief Engineer
Engineer Section

RH:DT:WCH:wch

CC: Union County Sanitarian




219 Brown Lare Bryant, AR 72022 (501) 847-7077 (501} 847-7943 fax

June 21, 2006

Mr. Earl T. Smith

Chief Water Management Division

Arkansas Soil and Water Conservation Commission
101 East Capital, Suite 350

Little Rock, AR 72201

Re: Domestic Water Supply Determination
GBM°® No. 2042-06-070

Dear Mr. Smith:

GBM® & Associates is developing documentation, pursuant to the Arkansas Water Quality
Standards, to evaluate removal of the Designated Domestic Water Supply Uses from an
unnamed tributary of Flat Creek, Flat Creek and Haynes Creek near El Dorado, Arkansas.
Please see the attached map of the stream reaches. ’

Pursuant to ADEQ policy, we are requesting a determination as to whether removal of the
Designated Domestic Water Supply Uses from these waterbodies would conflict with the
Arkansas Water Pian.

Thank you for your attention to this request for information. If you have any questions or need
additional information please contact me or Rofand McDaniel at (501) 847-7077.

Respectfully submitted,
GBM® & ASSOCIATE

Mg
Vince Blubaugh
Principal

Attachment - Figure 1 - Map of Flat and Haynes Creeks

GBM* & Associates

Strategic Environmentaf Services
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219 Brown Lane Bryant, AR 72022 (501) 847-7077 (501} 847-7943 fax

) June 21, 2008

Mr. Robert Hart, P.E.

Chief Engineer

Arkansas Department of Health
4815 West Markham Street
Little Rock, AR 72205-3867

Re: Domestic Water Supply Determination
GBM°® No. 2042-06-070

Dear Mr. Hart;

GBM® & Associates is developing documentation, pursuant to the Arkansas Water Quality
Standards, to evaluate removal of the Designated Domestic Water Supply Uses from an
unnamed tributary of Flat Creek, Flat Creek and Haynes Creek near El Dorado, Arkansas.
Please see the attached map of the stream reaches. :

Pursuant to ADEQ policy, we are requesting a determination as to whether these have been
-approved, or are being considered for use, as domestic water supply sources.

Thank you for your attention to this request for information. If you have any questions or need
additional information please contact me or Roland McDanief at (501) 847-7077.

Respectfully submitted,
GBM°® & ASSOCIATES

nce Bl

Vince Blubaugh
Principal

Attachment: Figure 1 — Map of Flat and Haynes Creeks

GBM* & Associates

Strategic Envirenmental Services
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Appendix G

DMR and Outfall Speeific Mineral Data with Statistical
Assessment



Chloride IWC Schematic
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Sulfate IWC Schematic
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TDS IWC Schematic
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EDCC Qutfail 001 DMR Flow Data 7/02 - 4/06

Flow (mgd) Date Flow (cfs)
Mo Average Mo AveragL
0.0668 Juil-62 0.10
ND Aug-02 ND
0.4967 Sep-02 0.77
ND Qct-02 ND
0.5699 Nov-02 0.88
0.4562 Dec-02 0.71
0.6191 Jan-03 0.96
0.4015 Feh-03 0.62
1.0333 Mar-03 1.60
0.8786 Apr-03 1.36
0.449 May-03 .69
0.4185 Jun-03 0.65
ND Jul-03 ND
0.444 Aug-03 0.69
0.1927 Sep-03 0.30
0.1334 Oct-03 0.21
0.4225 Nov-03 0.65
ND Dec-03 ND
0.3763 Jan-04 0.58
0.9064 Feb-04 1.40
0.8731 Mar-04 1.35
0.6358 Apr-04 0.98
\ 0.7087 May-04 1.10
1 0.6252 Jun-04 0.97
0.5357 Jul-04 0.83
0.829 Aug-04 1.28
0.559 Sep-04 0.86
1.078 Oct-04 1.67 .
1.05 Nov-04 1.62
1.421 Dec-04 2,20
1.251 Jan-(5 1.94
1.227 Feb-05 1.90
1.499 Mar-05 2.32
1.38 Apr-05 2.14
1.35 May-05 2.08
1.12 Jun-05 1.73
ND Jul-05 ND
ND Aug-05 ND
1.14 Sep-05 1.76
1.36 Oct-05 210 -
ND Nov-05 ND
ND Dec-05 ND
1.25 Jan-06 1.93
1.31 Feb-06 2.03
1.024 Mar-06 1.58
3
Maximum
0.811 Average 1.285
)i 0.067 Minimum 0.103
.-I 38 Number 38




Summary of DMR monthly average values for Chloride, Sulfate, and TDS for EDCC Outfall 001.

Date Chloride (mg/L} Sulfate (mg/L) TDS (mgiL)
Jan-02 136
Feb-02 137
Apr-02 232
May-02 272
Jun-02 408
Jul-02 359
Sep-02 300
Nov-02 306
Dec-02 213
Jan-03 - 245
Feb-03 213
Mar-03 166
Apr-03 160
May-03 189
Jun-G3 252

. Aug-03 226
Sep-03 213
Oct-03 218
Nov-03 219
Jan-04 229
Feb-04 184
Mar-04 176
Apr-04 158
May-04 160
Jun-04 40.2 1345 900
Jul-04 34.4 125 710
Aug-04 484 178 940
Sep-04 51.6 200 1200
Oct-04 50.8 188 1000
Nov-04 442 179 1000
Dec-04 32.2 193 860
Jan-05 30.2 187 790
Feb-05 27 . 268 9200
Mar-05 31.6 250 900
Apr-05 321 203 850
May-05 292 166 710
Jun-05 . 428 167 890 -
Sep-05 46.2 143 1200
Oct-05 47.6 ~ 160 1100
Jan-06 48,5 o7 780
Feb-06 47.2 99.2 760
Mar-08 53.6 90.4 630

Apr-06 38.8 70.7 510




Summary of DMR monthly average values for Chloride, Sulfate, and TDS for EDCC Outfall 001,
Statistics Chlorides Sulfate

(mafl) {mgfl)

Data Characterizatlion

count
standard deviation

0.95
2.33

Z for 99 %tile
Z for 95 %tl

oI ” ) Norma! Foula

TDS
{mgit)
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 Appendix D

summary of Toxicity Testing Data



El Dorado Chemical Company - Critical Dilution = 100%

Biomonitoring - No Observed Effect Concentrations for Survival

Qutfall 001
Water Flea Fathead Minnow

0% 0%
25% 25%
25% 25%
12% 12%
25% 12%
12% 6%
12% 12%
25% 25%
12% 6%
50% 25%
50% 12%
25% 12%
56% 32%
56% 32%
75% 42%
100% : 75%
100% 0%
100% 42%
100% 56%
100% 32%
100% 32%
100% 56%
100% 100%
100% 100%
100% 100%
100% 100%
100% 100%
100% 100%
100% 100%
100% 100%
100% 100%




Appendix E

Field Data Sheets



GENERAL PHYSICAL CHARACTERIZATION FIELD FORM

[STATIONTD: £ LOCATION:
\/STREAM NAME: RIVER BASIN:
[ LAT: LON?: PROJECT:

INVESTIGATORS: ;/f/%g ¢ | PATEMIME: o715 /" (/775 | FORM CHECKED BY:
7

" Now Past 24-hr Heavy rain in the last 7 days? [_] Yes Q'No
] storm (heavyrain) [ .
2 rain(steadyrain) [ Air Temperature__ O °C/oF
[ showers (intermittent) 7] :
0%B. % cloud cover W %  Other
] clear/sunny B
Stream Subsystem Stream Type
K] Perennial ] Intermittent [ Tidal ] Coldwater m\larmwater
1 Stream Origin
1 (1 Glacial {1 Spring-fed Catchment Area: mi?
4 [] Montane, non-glacial E_’MixtUre of origing Stream Order:
1 [[] Swamp and bog (O other
| Stream Gradient: [] High (=25f¢mi) [] Moderate (10-24 ft/mi) Q’Low {<10 ft/mi)
7 Flows ‘ Flows Measured? Reach: Slope & Sinuosit
[ High [ Moderate;Q/\Low [ I None Yes [} No ft/mi .
‘ Predominant Surrounding Landuse ' Local Watershed NPS Pollution
: .EForest / ﬂ, &ub-Urhan 30 [CJ No evidence [ Agricultural
‘Efasture 15" % [ Commercial____% \E\Industrial Storm Water
| 1 Row Crops % [ Industrial 4 O% g' Urban/Sub-Urban Storm Water
Hurban ___ % [] other %

ﬂ\Mature Forest X0 % JiShrublSapling (fC)% EE’\HerbslGrasses (0 % [ ] Turf %

| PTRoads A Bridges [] Pipelines L] Beaver Dams [_] Point Source
ClDams [XTrash [odCattle Access [ Mining [ ATV Crossing [] Other
)_\é Channelized: dYes ;E@ome O Neo
| Local Watershed Erosion: []None BMinimal [ Moderate  [] Heavy
Channel Dynamics: L] Aggrading [] Degrading B3 Widening [ Headcutting
{ Water Odors , - Water Surface Qils
| RNormal/None  [] Sewage CIstick [ASheen [JGlobs
1 (] Petroleum [ Chemical O Flecks [INone [ Other
[ Fighy { other
Turbidity/Water Clarity (If not measured)
lear ] Slightly turbid [ Turbid
£1 Opaque L] Stained [ Other A
ediment Odor Sediment Deposits
ormal [Osewage  [[] Petroleum [C] Sludge []Sawdust []Olls
O Chemical - [J Anéerobic [INone Jsand [ Relict shelis
{7 Other ' ‘[ Other

Page1 of 1
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Stream Habitat Assé/ssment (Semi-Quantitative)

Station #: FC/{ Stream: ,/"/;,r {\sdl. | Date/Time: #//C}‘(/()(e /D?% Initials: ¢ /{///QB/)
ufs latitude: d/s latitude: ' ufs: -
-, | ufs longitude: | d/s longitude: | dfs:

1. Reach Len th Determlatlon

“Bankfull Width
Bankfuli Depth ]
LAverage width times 20 " otal Length divided by 10

i 2, Riffle-Pool Sequence

. 1¥.0
218 |yo 238 | 333
Pool 3.0 | Y M

Sequence.I ATAVAVPT Tl SRR L p&w-.f--—w L
_‘_——'- T, L] ] "
Riffle="xaC, Run="-——" Pool|="~~~
' : ety

and Width Regime e

N
Riffle Width 2020 2h] e
Run Depth® [.01913'[.010-301-}’024 Yloa /

-~ |RunWidth (7% 2] jy hell |20 T A Tg0 [ 70 | /N | X | o | fZ
J [PoolDesth” lo gy 91 Tg Al '/ |\ | N7 NI/ |13 1032479190 2320115 2.0, 1o
- (PootWidth 124 2 AQT XA T 7T X 120 [200[278 | 270 20,7

. . 1
"Thalwag / Average | 4}“&-/ ﬂrgs’ ity £,
4. Epifaunal Substrate, Percen St for Macroinvertebrates

l’-.\‘“" AT AT %ﬁ“‘_‘i‘?

IREGHE Ew‘i

6. Substrate Characterizatlon Dominant Substrate

Riffie j

2 | 2 2 | 2 [ 2 X | A ¥ o~
Run Z |l2 |2 | 2 v 12 | 2 X 1« z Py
Pool 2 =S ~ |z | = 2 | 2 2

BR=Bedrock(T). BLD=BouIder(§). 05;3=Cobble(5). GC=Gravel Coarse{d), GF=Gravel Fine(3), S=8and(2), SC=Silt/Clay(1)

Page 1 of 2
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Stream Habitat Assessment (Semi;Quantitative)

L
Station#: £~ (" { Date/Time: / /4 /&'4 Initials:

Macrophytes J N

Periphyton [/ 0
0
2

Run Macrophytes /9

Periphyton 9,

&

o

)

f) .
Pool Macrophytes | o \/ \/ \ /
Periphyton 2 /\ VAN '

10. Canopy Cover Perent Stream Shading

siope () | 2O | 9D | 50 | 5O |50 0 &5 |35 |0 [0 | .o

Score 9-10 = Stable, < 5% bank affected. - Score §-8 = Moderately stable, 5-29% of bank eroding
Score 3-5 = Moderately unstable, 30-59% bank eroding. Score 1-2 = Unstablé, 60-100% bank eroding.

12. Ve

etative Protectlon Percent Banks Protected

AN 2 (/22
Score 9-10 = Rigarian Zoné > 18 meters l’ T fScefe6-8= panan Zbne 18 - 1 meters /" Note chvér type: An“mature forest,

Score 3-5 = Riparian Zone 11 - 6 metets Score 1-2 = Riparian Zone < 6 meters ss=shrub/sapling,-g=nafive grass, p=pasture
14. Land-Use Stream impacts |4 Fress

: ; o
|n1pact » ,Q' z 'rf?f Z ‘,g a X3 I?’ l Y f [ — - L / 2
C= Cattle R=Row Crops U= Urban Encroachment I=Industrial Encroachment O=0ther Lydp.
Score O =none 1= minor affect 2=moderate affect 3 = major affect

Page 2 of 2
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N

Habitat Assessment Field Data Sheet (Low Gradient)

Staton 1.0: A (- | Client; T
Stream name: i Date/Time: (5706
Location: Form Completed By:
Hablitat CATEGORY
Parameter
Optimal Suboptimal Marginal - Poor
1. Epifaunal Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
Substrate / substrate favorable for habitat suited for habitat; habitat habitat; lack of
Available - epifaunal colonization and | colenization; adequate avallability less than habitat obvious;
Cover fish cover; mixof snags, | habitat for maintenance | desirable; substrate substrate lacking..
. submerged logs, undercut | of population; some frequently disturbed.
banks, cobble, or other newfall may be present.
stable habitat; and ata
stage fo allow full
colonization, rasy
SCORE /3 20 19 18 17 16 15-14/13)12 11 109876 54321
2. Pool Substrate Mixture of substrate Mixture of soft sand, All mud or clay to sand | Hard-pan clay or

evidence of past
channefization, i.e.

extensive, and 40%-
80% of steam reach

Characterization | materials, with gravel and | mud, or clay; mud may bottom; little or no root bedrock; no root or
firm sand prevalent; root be dominant; some root | mat; no submerged vegetation.
mats and submerged mats and submerged vegetation.
% o | vegetation common. vegetation present.
SCORE / 20 19 18 17 16 15 14 13 12 11 10 9(8)7 6 54321
3. Pool Variability Even mix of large-shallow, | Majority of pools farge Shallow pools much Majority of pools
large-deep small-shallow, | deep; very few shallow. more prevaient than small-shallow or
small deep pools present. deep pools. absent.
SCORE 4 20 19 18 17 16 15 14 13 12 11 10 9/8}7 6 54321
4. Channel No channelization or Some channelization Embankmagnts present | Extensive
Alteration dredging present. Stream | present, usually in areas | on both banks: channelization;
channel normal, of bridge abutments; channelization may be shored with Gabon

cement; heavily
urbanized areas; in

dredging, (greater than channelized and steam habitat greatly
past 20 yrs.} may be disrupted. altered or removed
_ present, but recent entirely.
channelization is not
4 present. .
SCOREJ 20 19 18 17 16 15W31211 109876 54321
5. Sediment  \ Less than 20% of bottom | 20-50% affected; some 50-80% affected; Heavily silted; >80%
Deposition affected; minor accumutation; moderate deposition; affected;
_ accumulation of fine and | substantial sediment pools shallow, movement/shifting of
coarse material at snags | movement enly during moderately silted; bottom occurs
and submergad major storm even; some | embankments may be | frequently; pools
vagetation; littie or no new increase in bar present on both banks; | nearly absent due to
enlargement of islands or | formation. frequent and substantial | deposition.
point bars. sediment movement
3 e, during storm events.
SCORE / 20 19 18 17 16 16 14(13)12 11 109876 54321

Page 1 of 3 (Pg.3 optional)
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Habitat Assessment Field Data Sheet (Low Gradient Cont.)

I [Station 1.D: Z{' - (

Date/Time: l//;? /;é

" [Stream name: Form Completed B
Habitat CATEGORY
Parameter
Optimal Suboptimal Marginal Poor

6. Channel Sinuosity

The bends in the
stream increase the
stream length 3 to 4
times longer than it if
was in a straight lina.

The bends in the stream
increase the stream
length 2 to 3 times
fonger than if it was in a
straight line.

The bends in the
stream increase the
stream length 1 to 2
times longer than if it

Channef straight;
waterway has been
channelized for a
distance.

score | O

20 19 18 17 16

15 14 13 12 11

54321

7. Channel Flow
Status

SCORE q

Water reaches hase of
both tower banks and
minimal amount of

| channsl substrate is

exposed.

Water fills >75% of the
available channel; or <
25% of channel
substrate is exposed.

was in_a straight line.

I 1§39 876
Waterfills 25-75% of
the available channel

andfor riffle substrates
are mostly exposed.

Very little water in
channel and mostly
present as standing
pools.

20 19 18 17 16

15 14 13 12 11

10/8/8 7 6

54321

8. Bank Stability

Banks stable; no
evidence of erosion or
bank failure. <5%
affected.

Moderately stable;
infrequent, small areas
of erosion mostly healed
over, 5%-30% affected.

Moderately unstable; up
to 30%-60% of banks in
reach show areas of
erosion. High erosion
potential during floods.

Unstable; many
eroded areas; “raw”
areas frequent along
straight sections and
bends; 60-100% of
banks have erosion

L scars.
SCORE_ 7 LB [LefiBank 10 @ 5 & & 5 43 21
SCORE RB | RightBank 10 9 8 7 /_ 6) 5 4 3 2 1

} 9. Vegetative More than 90% of the 70-90% ofthe 50-70% of the Less than 50% of

Protection streambank surfaces | streambank surfaces streambank surfaces streambank surfaces
and immediate riparian | covered by vegetation. covered by vegetation. | covered by vegetation.
zone covered by Disruption minimal or not | Disruption obvious: Distuption of stream
vegetation. Vegetation | evident; one group of patches of bare soil or bank vegetation very
disruption minimal or plants likely not evident. | closely cropped high; vegetation has .
not evident; almost all Almost all plants allowed | vegetation common; been removed; 2
plants allowed to grow | to grow naturally. less than one-half of the | inches or less average

‘naturalty. potential plant stubble stubble height.
height remaining. o
SCORE _ < (B [LefiBank 10 © 8 7 6 5 4 3 ]
SCORE 2. RB | RightBank 10 9 8 7 6 5 4 3 /2) 1 .
10. Riparian Width of riparian zone | Width of riparian zone Width of iparian zone | Width of fiparian zone
Vegelative Zone | =18 meters; human 1 12-18 meters; human '6-12 meters; human <6 meters; little
Width activities (L.e., parking activities have impacted . | activities have impacted | riparian vegetation to
lots, roadbeds, Zone only minimally. a great deal. human activities.
clearcuts, lawns or : :
crops) have not
l - impacted zone. C
SCORE_S LB [LekBank 40 O 8 7 6 6 7 3 21
SCORE_ =2 _RB.[RightBank 10 9 8 7 6 5 4 (3 2 1
TOTAL SCORE: LO°2
AVERAGE SCORE: __ /0. .

........

Page 2 of 3(Pg.3 Optiona!)
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GENERAL PHYSICAL CHARACTERIZATION FIELD FORM

[STATiONTD: -7 LOCATION:™ [ 7 5 o,
" \JSTREAM NAME: FAF Creet RIVERBASIN:* /o
1 LAT: L?NG.: PRuOJECT: é«:ﬁ E o YL
INVESTIGATORS: » DATEITIME: ,// = ' FORM CHECKED BY:
| I . 27X
| S/ wtrte W / ‘
| Now Past 24-hr Heavy rain in the last 7 days? [ ] Yes,5d No
[ storm (heavyrain) [ )
rain (steadyrainy =[] - - Air Temperature g { °CIF

[1 showers (intermittent) [
%] % cloud cover - % Other

I

clear/sunny 4
Stream Subsystem , Stréam Typé -
Perennial [ ] Intermittent L] Tidal - [J] Coidwater E:Warmwater
Stream Origin - _ ' o '
{1 Glacial [ Spring-fed -~ Catchment Area: mi?
| L] Montane, non-glacial . & Mixture of origins - Stream Order:
(7 Sswamp and bog - [OJ0ther - ‘
tream Gradient: [ High (=25f/mi) [J Moderate (10-24 firmi) B Low (<10 ft/mi)
lows : ) Flows Measured? = Reach: Slope & Sinuosity
(O High O Moderatq‘)ﬂl_l__ow (3 None Bq Yes [INo ft'mi
redominant Surrounding Landuse Local Watershed NPS Pollution
I Forest 78 % KT sub-Urban 22 [ No evidence ] Agricultural
1 Pasture % [} Commercial % Qﬂndhstrial Storm Water %% 4 _
(JRowCrops___ % [Jindustrial % - [} Urban/Sub-Urban Storm Water 7.7 |
$2 Urbant O _ % O Other % st |

B Mature Forest 20 % &ghrub/Sapiing 2% [ Herbs/Grasses % JTurf __ %

(3
Riffle % pRun 4l % poot S v
P Roads A Bridges L) Pipelines [_} Beaver Dams "L Point Source
Dams [ Trash [ Cattie Acbeis L] Mining [ ATV Crossing [] Other
Channe!i;;Z: Clyes [ Some [HNo
Local Watershed Erosion: [ ] None Minimal Ul Moderate  [] Heavy il
Channel Dynamics: (] Aggrading' [] Degrading \[A Widening [} Headcutting U g _

Water Odors _. - Water Surface Olls.
%@ormalmone 1 Sewage ‘ [Istick [JSheen [JGlobs
= Petroleum ] Chemical (] Flecks ¥dNone [ Other
& [ Fishy [ Other : : -

Turbidity/Water Clarity (If not measured)

Clear [ slightly turbid £1 Turbid

Opaque [ Stained [ Other.
Sediment Odor : Sediment Deposits

Normal = [JSewage [ Petroleum Sludge - [1Sawdust [ Oils
C]Chemical [J Anaerobic [ JNone Sand [ Relict shells
[ Other SOther s

Page 1 of 1
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Station #: ,L'C 2z Stream: ;//:r/' G,\.,_(,,k Date/Time: z//‘ ?‘/()é) ,'av{'),rt;b/ Initials: [5/,?/ j/’;:r J R
u/s latitude: ' dfs latitude; ufs: !
u/s longitude: d/s longitude: dfs:
"4, Reach Length Determination
Bankfull Width | 2 4" 20| 155 |z2.0° |14,5 712 | Hau 2.4
T Bankfull Depth [y 1 /.9 B l_._.Li,é 7Z /n‘@,‘"’/ 21119 /” 7 27 — —
(o Tt 'Average width times 20 r} s .~ *Total Length divided by 10 ' {

‘ , | < § ¥ N
Run vid |t 2l2 | yay[ w430 X 4 N/ e
Pool > [2ba [2 T2 S v Ly ur gl ge (| ¢z 4 Jr.q 54
Sequence’ [___ . fparse e J == L TG oy h S | n/a
'Riffle="00, Run="—-, Iaol=”--" ;_;-‘l ‘ '
3. Depth and Width Regime '
[ Riffle Depth® | \ 7 NAN N IN LT L LN \/ S| ——
RifleWitth | T N[ ZNT A TR LA X T AKX T
| RunDepth® |, 570 §|1 270 8lic) o1 /D247 15010705 NA WY | NUAINT s 1a.a3]
RunWidh. | ol o |10 [/ |5 | 4 | AN TR T NN
Pool Depth” | \7_“13.3/9 139 3.0| \// I H0b gl SisTo il Woies 327/2.13
- PogWiidth 12 11 | ANITATTZ 1,4 123 123 1js 1 1.4
., “Thalwag / Average ' '
ifaunal Substrate, Percent Stable Habitat (for Macroinvertebrates

Stream Habitat Assessment (Semi-Quantitative)

X

¥

)€

Pool

/

/

7. Embeddedness (Gravel, Cobble, Boulders Percent Embedded

% Embedcled

1A,
BR=Bedrock{7), BLD=Boulder(6), COB=Cobble(5), GC=Gravel Coarse(4), GF=Gravel Fine(3), S=Sand(2), SC=8ilt/Clay(1)

8. Sediment D

%

50

Page 1 of2
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Stream "H.él:.).itat Assessment (Semi-Quantitat_ive)

Sation#:  E-( . 2 - Date/Time: CI///?//(;){} - 4§ Initials: S& 4

Macrophytes : . : L ' \

Periphyton A /\ /\ _ /\ A K /\ N /\ J—
Run Macrophytes & o, O | o ) o \/ N\ / N/ |y / O

Periphyton | 0D [0 O o O 1o |\ [ AT 6
Pool Macrophytes |~ /[ .o | O v 1 ~x10 o QLo |o O

Periphyton | /N | O T O [/ T2V 1D O 1O 1O | 0

Stope () |75 |0 |90 |90 | g0 130 (70 (20 |70 |70 | 5=2.=
) Score 9-10 = Stable, < 5% bank affected. " . Score6-8= Moderately stable, 5-29% of bank eroding
“ . S8core 3-5= Moderately unstable, 30-59% bank eroding. . ' Score 1-2 Unstable, 60-100% bank eroding.

12, Vegetative Protection (Percent Banks Protected

Score 9-10 = Riparian Zone > 18 meters Score 6-8 = Riparian Zone 18 - 12 meters . Note cover type: m—mature forest,
Score 3-5= Riparian Zone 11 - 6 meters Score 1-2 = Riparian Zone < 6 meters ss=shrub/sapling, g=native grass, p=pasture

14. Land-Use Stream Im _

i - L /

T

" C=Cattle " R=RowCrops U= Urban Encroachment = Industrial Encroachment 0 Other R 3AD
Score 0=none 1 = minor affect 2 = moderate affect 3 major affect :
Page 2 of 2
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Habitat Assessment Field Data Sheet (Low Gradient)

Client;

e

p Station 1.D:  FL-2,
" | Stream name: s QyrtfC

Date/Time: Lﬁ/f?//;)zb ' P

Location: Form Completed By: s&4 /577
‘Habitat CATEGORY
Parameter
Optimal Suboptimal : Marginal Poor
1. Epifaunal Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
Substrate / substrate favorable for habitat sulted for habitat; habitat- habitat; lack of
Available epifaunal colonization and | colonization; adequate availability less than habitat obvious;
Cover fish cover; mix of snags, | habitat for malntenance | desirable; substrate substrate lacking..
submerged logs, undercut | of population: some frequently disturbed.
banks, cobble, or other newfall may be present; ST
stable habitat; and ata
_ stage fo allow full
colonization. £y
SCORE [3 20 19 18 17 16 15 1,4{1_3}12 11 109876 54321
2. Pool Substrate Mixture of substrate Mixture of soft sand, All mud or clay to sand | Hard-pan clay or
Characterization | materials, with graveland | mud, or clay; mud.may bottom,; little or no root | bedrock; no root or
firm sand prevalent; root be dominant; some root | mat; no submerged = | vegetation.
. mats and submerged mats and submerged vegetation.
vegetation common. vegetation present,
SCORE ‘%/@ 20 19 18 17 16 15 14 13 12 11 - 10@76 . 54321.
3. Pool Variability Even mix of large-shallow, | Majority of poals large Shallow podls much Majority of pools
farge-deep small-shallow, | deep; very few shallow. more prevalent than small-shaflow or
small deep pools present. deep pools. absent. '
} ) -
‘ SCORE /(ﬁ 20 19 18 17(16/ 15 14 13 12 11 109876 54321
4, Channel No channelization or Some channelization Embankments present | Extensive
Alteration dredging present. Stream | present, usually in areas | on both banks; channelization;
channél normal. of bridge abuiments; channelization may be | shored with Gaben
evidence of past extensive, and 40%- | cement; heavily
channelization, i.e. 80% of steam reach urbanized areas; in
dredging, (greater than channelized and steam habitat greatly
past 20 yrs.) may be disrupted. altered or removed
present, but recent - entirely.
channelization is not _ -
4 ) . present. -
SCORE / .20 19¢18/17 16 15 14 13 12 11 109876 54321
5. Sediment Less than 20% of bottom | 20-50% affected; some 50-80% affacted; Heavily siited; >80%
Deposition affected; minor accumulation; moderate deposition; affected; ‘
accumulation of fine and | substantial sediment pools shallow, movement/shifting of
coarse material at snags | movement only during moderately slited; bottorn occurs
and submerged . major storm even; some | embankments may be frequently; pools
vegetation; litfle or no new Increase in bar present on both banks; | nearly.absent due to
enlargement of islands or | formation. frequent and substantial | deposition.
: point bars. 3 : sediment movement :
«5 - during stodsibnts.
SCORE { 20 19 18 17 16 16 144912 11 54321

Page 1 of 3 (Pg.3 optional)
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Habitat Assessment Field Data Sheet {Low Gradient Cont.)

Station I.D:  FC—.. Date/Time: ¥ /{270 ,
Stream name: £l Cuvek Form Completed By: S&4 7~
Habitat CATEGORY
Parameter e, e a i e e e remimrae Smaeme ah  pes wer | ah EECTIr T 14 | S
| Opimal | Suboptmal | Warginal Poor

scoséE ﬂ/

6. Channel Sinuosity

The bends in the
stream increase the
stream length 3 to 4
times longer than it If
was in a straight line.

The.bends in the stream
increase the stream
length 2 to 3 times
longer than ifitwas in a

The bends in the
stream increase the
stream length 1 to 2
times longer than if it
was in a straight line.

Channel straight;
waterway has been
channelized for a
distance.

20 19 18 17 16

straight lins.
15/14 13 12 11

109876

54321

7. Channel Flow
Status

score /7

Water reaches base of
both lower banks and
minimal amount of
channel substrate is
exposed.

Watertits >75% of the
available channel; or <
25% of channel
substrate is exposed,

Water fills 25-75% of
the available channel
and/or riffle substrates
are mostly exposed.

Very little water In
channel and mostly
present as standing
pools.

20 19 18717) 16

15 14 13 12 11

109876

54321

8. Bank Stability

SCORE (é LB

Barks stablerms
evidence of erosion or
hank failure. <5%
affected.

Moderately stable;
infrequent, small areas
of erosion mostly healed
over. 5%-30% affected.

T,

Moderately unstable; up
to 30%-60% of banks in
reach show areas of
erosion. High erosion
potential during floods.

Unstable; many
eroded areas; “raw”
areas frequent along
straight sections and
bends; 60-100% of
banks have erosion
SCars.

LeftBank 10 9 8 7 (& 5 4 3 2 1
SCORE 7 RB [RightBank 10 9 8 () 6 5 4 3 2 1
9. Vegetative More than 90% of the 70-90% of the 50-70% of the Less than 50% of
Protection streambank surfaces streambank surfaces streambank surfaces streambank surfaces
and immediate riparian | covered by vegetation. covered by vegetation. | covered by vegetation.
zone covered by Disruption minimal or not | Disruption obvious; Disruption of stream
vegetation. Vegetation | evident; one group of patches of bare soil or | bank vegetation very
disruption minimal or plants likely not evident. | closely cropped high; vegetation has
not evident; almost all Almost all plants allowed | vegetation comimon; been removed; 2
plants allowed to grow | to grow naturally. less than one-half of the | inches or less average
naturally, potential plant stubble stubble height,
/{ _ height remaining.
SCORE LB | LeftiBank 10 9 8 7 G 5 &4 3 2 1
RE | RightBank 10 9 8§ 7 6 5 & 3 2 1
10. Riparian Width of rparian zone Width of riparian zone Width of riparian zone Width of riparian zone
Vegetative Zone | >18 meters; human 12-18 meters; human 6-12 meters; human <6 meters; little
Width activities (l.e., parking activities have impacted | activities have impacted | riparian vegetation to
lots, roadbeds, - zone only minimally, a great deal. | human activities,
clearcuts, lawns or
crops) have not
' impacted zone.
SCORE_/? 1B [TeftBank 10 9 8 7 o 5 4 3 2 1
SCORE_/D _RB [RightBank 10 9 8 7 6 5 4 3 2
ToTAL score: 442

AVERAGE SCORE:

AN

Barbour, M.T. et.al,, 1999. Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers.
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GENERAL PHYSICAL CHARACTERIZATION FIELD FORM

[ STRIONTD: 77— LOCATION: /741 7757 % G-

YSTREAMNAME: /" 11 ), FAF (i | RNERBASIN: o P

LAT:

LONG: PROJECT: o) .7

Page 10of 1
V2.1 April 2005

INVESTIGATORS: /%//ég,/ﬁf% DATE/TIME: ,//,f/,,'a, /<24 | FORM CHECKED BY:
Ll

Now “Past 24-hr Heavy rain In the last 7 days? | | Yes [ | No
[0 storm (heavyrain) [J '
[ rain(steadyrainy [J Air Temperature 2 5 ogpF
[] showers (intermittent) [ '
H % % cloud cover [ %  Other
K clear/sunny
Stream Subsystem Stream Type
Perennial [ Intermittent [ Tidal [ Coldwater ] Warmwater
Stream Origin ‘ '
[ Glacial [ Spring-fed Catchment Area: mi”
[] Montane, non-glacial ixture of origins Stream Order:
[ Swamp and bog Other '
Stream Gradient: [ High (=25ft/mi) [ Moderate (10-24 ft/mi) :Eﬂ_ow (<10 ft/mi)
{ Flows Flows Measured? Reach: Slope & Sinuosity
1 [ High [] Moderate [] Low ENone ] YesZ] No — > ft/mi
I Predominant Surrounding Landuse Local Watershed NPS Pollution
1 R-Forest 2 % ﬂSub-Urban S50 v ] No evidence [ Agricultural
=t (1 Pasture %  []Commercial___ % [ industrial Storm Water ’
4 [ 1 Row Crops % dz_lndustria! 0 % ﬂUrbanISub-Urban Storm Water
8 P Urban _jO % [] Other %

&1 [] Mature Forest %ﬂShrubISap[ing 20 ¢, M—Ierbs:’Grasses 2 % OTuf___ %

| L] Dams DdTrash [ Cattle Access [] Mining ] ATV Grossing [] Other

[ Riffle % [1Run % ﬂ@ool £U o

4 Roads [DBridges [} Pipelinés {1 Beaver Dams {_| Point Source

Channelized: [ Yes §$ome [ No

| Local Watershed Erosion: [[] None Minimal [[] Moderate  [] Heavy
Channel Dynamics: PdAggrading [ Degrading [ Widening [] Headcutting
Water Odors Water Surface Oils
[]Normal/None [ Sewage [lslick BSheen [JGlobs
P4 Petroleum ] Chemical [JFlecks [ONone [ Other
OrFishy . (] other
Turbidity/Water Clarity (if not measured)
[ Clear (] Slightly turbid [ Turbid
[ Opaque pd(stained O Other
Sediment Odor - Sediment Deposits
I Normal ] Sewage %Petroleum Sludge []Sawdust [JOils
[ Chemical  [] Anaerobic None - Sand E}C lict shefls

[ other Other_§7




- Stream Habitat Assessment (Semi-Quantitative)

Station # A7

Stream: uringwesd Thi by Fi|DateTime: Ly/islot 70 - 1520 | tnitials: 5247577

ufs latitude: - _ ds latitude: ) ufs:

ufs longitude: d/s longitude: . ' dfs:
Decp o wrak fhrush Dheec e8] a7 eve Rt
n ‘

A A Al D - : . ‘ A /\ Yl Wn Vd )

Riffle Width | |

7ANA NV YT
VAW AWAINEI WA AW AINiI v
Run Depth® | [/ /1
v

—

T VAV AVARVAY, IVA VALY SR VAV R VA - i IR W A v o I~ i o o ok e
Pool L e e | _ ‘ ———q—/l - )
) o "Rifffe="00C, Run="—", Pool="~" } : " .
?‘ﬁ’ﬂw 3. Depth and Width Regime
éﬁ‘w’l Riffle Depth® | | / I/ / / AT 2L /

F /17117 NV W/ W L VA /A |
Run Width ‘ i

)} [Pool Depth® {14777 375473 3 P ¥8T 1.U>45 251 A5 2.5] 3% z.o-ég;l/.§ 2227 |RdT20]70/2.012, 4723

PoolWidth- | 90’ | 25| /@ | 20 [20 [n [ 27120 [ ]2G |20
“*Thalwag / Average 7

4, E ifaunal Substrate, Percent Stable Habitat (for Macroinvertebrates

e e e R
% Area '

5. In-Stream Habitat, Percent Stable Habitat Avilable Fish Cover in Wette

A%

’\f\w el

Run VIV VWV VW VUV YY v
| Pool L / / /AN W A YA Y / 7

BR=Bedrock(7), BLD=Boulder(6), COB=Cohble(5), GC=‘Gravel Coarse(4), GF=Gravel Fine(3), S=Sand(2), SC=Silt/Clay(1)
7. Embgddedness, (Graveh Cobble;BouldersRercent Efbedded : '

%

Page 1 of 2
V32



R

Stream Habitat Assessment (Semi-Quantitative)

Station #: m‘}-q — } Date/Time: Initials:

Macrophytes

e 1 7] VAN A | A VA |

Run Macrophytes / / /

Periphyton [}/ U / \J ‘ \/ Vi Ly
&2
£

Pool Macrophytes | o o O 2 1o o
Pepivon | p | O" 18T % |5 {5

<
' =
Siope(®) | 70 1G5 (70 | LS |0 (90 | 90 | 50 | 2 | 445 | 6.5
Score 9-10 = Stable, < 5% bank affected. ' Score 6-8 = Moderately stable, 5-29% of bank eroding
Score 3-5 = Moderately unstable, 30-59% bank eroding, Scote 1-2 = Unstable, 60-100% bank eroding.

12 Ve etative Protection Percent Banks Protected

Score 9-10= Riparian Zond> 18 metels Bcore 6-8 ‘Rtpanan Zone i8-12meters { Note cover type: Zr=mature forest, ;
Score 3-5 = Riparian Zone 11 - 6 meters . Score 1-2 = Riparian Zone < 6 meters swshmb/saplmg, g=native grass, p=pasture

14. Land-Use Stream impacts

€ =Cattle R=RowCrops U=Urban Encroachment = Industrial Encroachment 0 =0ther___Jus Lot omm
Score O =none 1 = minor affect 2 =moderate affect 3 = major affect .
Page 2 of 2 ' ,
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Habitat Assessment Field Data Sheet (Low Gradient)

score /5

Station 1.D: U7 /A - | Client: gpcc
Stream name: o, 1yl Frb fo  Fp Gt Date/Time: «//7#ot. /5 Fo
Location: ¢ Form Completed By:
Habitat CATEGORY
Parameter
' Optimal Suboptimal Margl_nal Poor
1. Epifaunal Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
Substrate / substrate favorable for habitat suited for habitat; habitat habitat; lack of
Available epifaunal colonization and | colonization; adequate avaliability less than _habitat obvious;
Cover fish cover; mix of snags, habitat for maintenance desirable; substrate

substrate lacking..

submerged logs, undercut | of population; some frequently disturbed.
banks, cobble, or other newfall may be present.
stable habitat; and at a
stage fo alfow full
colonization. )
20 19 18 17 16 15 14 13 12 11 109876 54321

2. Pool Substrate
Characterization

Mixture of substrate

materials, with gravel and -

-Mixture of soft sand,
-mud, or clay; mud may

All mud or cfay to sand
bottom; little or no root

Hard-pan clay or
bedrock; no root or

firm sand prevalent; root be dominant; some root | mat; no submerged vegetation.
mats and submerged mats and submerged vegetation.
|_vegetation common. vegetation present.
SCORE 20 19 18 17 16 15 14 13 1245 10 9(8)7 6 54321
3. Pool Variability Even mix of large-shaliow, | Majority of pools large Shallow pools much Majority of pools
large-deep small-shallow, | deep; very few shallow. more prevalent than small-shallow or
small deep pools present, deep pools. absent,
SCORE / 20 19 18 17 16 15 14 13 12 11 109876 54321
4. Channel No channelization or Some channelization Embankments present | Extensive
Alteration dredging present. Stream | present, usually in areas | on both banks; channelization;
channel normal. of bridge abutments; "| channelization may be shored with Gabon
evidence of past extensive, and 40%- cement; haavily
channelization, i.e. 80% of steam reach urbanized areas; in
dredging, {greater than channelized and steam habitat greatiy
past 20 yrs.) may be disrupted. altered or removed
present, but recent entirely.
- channefization is not :
z present. .. _
SCORE /5 20 19 18 17 16 /1521{13)12 11 109876 54321
5. Sediment Less than 20% of bottom | 20-50% affected; some 50-80% affected; Heavily slited: >80%
Deposition affected; minor accumulation; moderate deposition; affected;
accumulation of fine and | substantial sediment pools shallow, movement/shifting of
coarse material at snags | movement only duting moderately siited; bottom occurs
and submerged major storm even; some | embankments may be fraquently; pools
vegetation; little or no new increase in bar present on both banks; | nearly absent due to
enlargement of islands or | formation. frequent and substantial | deposition.
point bars. sediment movement
during storm events,
SCORE/O 20 19 18 17 16 156 14 13 12 11 109876 54321

Page 1 of 3 (Pg.3 optional)

GBMc Rev: 1.2
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Habitat Assessment Field Data Sheet (Low Gradient Cont.)

Station 1.D:

UK - |

Date/Time: &/ /“F/ale /

Stream name: ; nnieA Loty A, LAt (rete

Form Completed By: ~2% /
{

Habltat
Parameter

CATEGORY

Optimal

Suboptimal

Margina!

Poor

6. Channe! Sinuosity

SCORE /2

The bends in the
stream increase the
stream length 3 to 4
times longer than it if
was in a straight line.

The bends in the stream
increase the stream
length 2 o 3 times
longer than if { was in a
straight line.

The bends in the
stream increase the
stream length 1 to 2
times longer than if it
was in.a straight line.

20 19 18 17 18

15 14 1% 12)11

Channel straight;
waterway has bean
channelized for a
distance.

876

54321

7. Channel Flow
Status

SCORE / ?

Water reaches base of
both lower banks and
minimal amount of
channel substrate Is
exposed.

Water fills >75% of the
available channel; or <
25% of channel
substrate is exposed.

Water filis 25-75% of
the available channel
and/or riffle substrates

are mostly exposed.

Very little water in
chafinel and mostly
present as standing
pools.

20 1918 17 16

15 14 13 12 11

109876

54321

8. Bank Stability Banks gtable; no Moderately stable; Moderately unstable; up | Unstable; many
evidence of erosion or infrequent, small areas to 30%-60% of banks in | eroded areas: “raw”
bank fallure. <5% of erosion mostly healed | reach show areas of areas frequent along
affected, over. 5%-30% affected. | erosion. High erosion straight sections and

potential during floods. | bends; 60-100% of
banks have erosion
SCars.

SCORE__/ LB [LoRBank 10 O 8 7 6 5 4 3 Z 1

SCORE ___/ RB |RightBank_10 9 8 7 6 5 4 3 21

9, Vegetative More than 90% of the 70-90% of the 50-70% of the Less than 50% of

Protection streambank surfaces streambank surfaces streambank surfaces streambank surfaces
and immediate riparian | covered by vegetation. covered by vegetation. | covered by vegetation.
Zone covered by Disruption minimal or not | Disruption cbvious; Disruption of stream
vegetation. Vegetation | evident; one group of patches of bare soil or bank vegetation very
disruption minimal or piants likely not evident. | closely cropped high; vegetation has
not evident; almost alt Almost dll plants allowed | vegetation common; been removed; 2
plants allowed to grow to grow naturally, less than one-half of the | inches or less average
naturally. - potential plant stubble stubble height. '

height remaining. _

SCORE___ /B [LefiBank 10 0 87 6 5 4 3 21

SCORE__ &/ RB | RightBank 10 0 8 7 & 5 4 3 2 1

"10. Riparian Width of riparian zone Width of riparian zone | Width of riparian zone Width of riparian zone
Vegetative Zone | >18 meters; human 12-18 meters; human 6-12 meters; human <6 meters; fittle
Widih activities (i.e., parking activities have impacted | activities have impacted | riparian vegetation to

lots, roadbeds, zone only minimally. a great deal. human activities.
clearcuts, lawns or
crops) have not
. ? impacted zone.
SCORE LB |LeftBank 10 9 8 7 6 5 4 3 2
SCORE i RB | RightBank 10 ¢ 8 7 6 5 4 3 2

TOTAL SCORE:

AVERAGE SCORE:

/33

)

Barbour, M.T. et.al., 1989. Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers.
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GENERAL PHYSICAL CHARACTERIZATION FIELD FORM

[STATONIS: LOCATION: ___ '7// L w75
\STREAM NAMIE: ... - |RIVERBASIN: ;"
LAT: LONG: PROJECT: -~ ¢
INVESTIGATORS: _z,, 7~ DATE/TIME: e FORM CHECKED BY:
Now Past 24-hr Heavy rain in the last 7 days? [ | Yes®]|No
[J storm (heavyrain) [J .
] rain(steadyrain) [ Air Temperature_ S °C(E)

D showers (intermittent) [

= . % cloud cover O %  Other
: clear/sunny ¥ g

| Stream Subsystem Stream Type
2 Perennial [ Intermittent [ ] Tidal [ Coldwater B Warmwater
% Stream Origin
[] Glacial (] Spring-fed Catchment Area: mi?
£ Montane, non-glaciat B Mixture of arigins Stream Order:
{1 Swamp and bog [B¥other ﬁmv fouwree ) Cebue,
2| Stream Gradient: [7] High (x25ft/mi) [] Moderate (10-24 fymi) S¥Low (<10 ft/mi)

| Flows Flows Measured? Reach: Slope & Sinuosity
| [ High [0 Moderatef<T Low [[] None BXves [] No ~_ ft/mi

| Predominant Surrounding Landuse Local Watershed NPS Pollution
K] Forest _@% B4 Sub-Urban 20 [ No evidence [] Agricutural

q Pasture % .%ommercial /0 % [T Industrial Storm Water

; (I Row Crops % ;’E’@dustrial 209 [T Urban/Sub-Urban Storm Water

Rurban PO% [ Other %
| B Mature Forest 0% [ Shrub/Sapling 55 % B Herbs/Grasses 5" % [ITuf___ %
 ORifle % D(Run_35 % FRpool 635 %

B Roads 9 Bridges [ ] Pipefines L] Beaver Dams LT Point Source
[ODams [JTrash [JCattle Access [] Mining [] ATV Crossing [] Other

Channelized: - dYes ome 1 No
Local Watershed Erosion: [_] None Minimal [J Moderate [ Heavy
4 Channel Dynamics: L1 Aggrading [ Degrading 5 Widening [] Headcuttij
Water Odors . Water Surface Olis
[1Normal/None [ Sewage Clstick  BSheen [] Globs
\ggetroleum ] Chemical OOFlecks [INone [JOther
Fishy [ other

Turbidity/Water Clarity (if not measured)

[ Clear Sllghtly turbid [ Turbid
[ Opaque tained [ other

Sediment Odor Sediment Deposits
[J Normal Osewage  XPetroleum Sludge []Sawdust [ Oils
[J Chemical [ Anaerobic [JNone Sand [] Relict shells

[ Other : ] other

Page1of 1
V2.1 April 2005
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Stream Habitat Ass_essment (Semi-Quantitative)

/
Station #: [/L'fﬂ’?/ Stream: p i Tl Date/Time: "//4’/&5 10 JO <o Initials: 524" /jﬂf:
u/s latitude: .o/ //é.y 2¢ | dfs latitude: " ufs: 4
u's longitude: D¢ R 4/, d/s longitude: d/s:

Bankicl Widih ni |15 | go

Bankiuil Depth /L — —
. 'Average width times 20 ) “ Total Length divided by 10 7
M‘)Tf: 5/_#_/[_04( M,_é. ’1 5?’ V/g o(( 121'2 f (rlta,, [N ,C,L‘ L #::-,

2 lefle Pool Sequence

Sequence’ Lol ; VYAV W S __ [l PPN — n/a
Riffle="00¢, RUN="—", Popl="—— — = - p

; piE § Fipegr 337
3. Depth.and Width Regime WTE ST TPt

Riffle Depth " | | L/ |

Rflewidh | _X_| )X | 7~ N T TASTANTA TS
Run Depth® \I/ !l \V S palkbali sl 2bles V.o \I/ I G/ 1.0}, qef g
[Runwidh | 1 X [/~ 1 X7 /4 [F-1 20 |24 | 7 [20 [ 20,4

Pool Depth® 17 9 11 2|/ 7/ 21241 (. |23 /70[ 7117 N/ L /T lvale=nol\T 7 4143

|~

Pool Width 27 2.9
“Thalwag / Average

4 E

Gl NEE RANERIE

6. Substrate Characterization (Dominant Substf'ate

Ritfle YAl R X | = | A S A | % —

Run v % | XX @ 2 i > | = =

[ Pool 2 10 |72 |la |17 ~1z 12 [+ i~
n

BR=Bedrock(7), BLD=Boulder(5), COB=Cobble(5), GC=Gravel Coarse(d), GF=Gravel Fine(3), §=5and(2), SC=SIVClay(1)

Page 1 of 2
V32
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Stream Habitat Assessment (Semi-Quantitative)

Station #:

LUTA F

ik :
Macrophytes

Date/Time: b{//?/() ¢ julo

Initials; <k o / Py
/

‘ N L
Periphyton INTNCT /N SN ST AT X -
Run Macrophytes | | / \ / N / ) | © 0 % o 1. / o 0
Periphyton Nt D e T o [TANTO ©
Pool Macrophytes | O 0 g Iz J |/ 0 P "7 0
Periphyton O 10 7 0 7 VA 4 0 )(, 0O

:}

‘Slope (%)

W1 90 .

il =
70(1g0 1ac 175 190 175 175 R | 3.5

Score 9-10 = Stable, < 5% bank affected™ Grylr ¢y 4 P _/  Score 6-8 = Moderately stable, 5-29% of bank eroding

Score 3-5 = Moderately unstable, 30-59% bank erodmg

Score 1-2 = Unstable, 60-100% bank eroding.

score Ve /55 | Gl | jofr [ 0fon [ 9fn | fofer |10 )odss| tolfes|Of m liom | G 5~
Score 9-10 = Riparian Zone> 18 meterd fcore 6-8 = Riparian Zbne 18 - 12 m’eters " { Note dover type:  m=mature forest,
Score 3-5 = Riparian Zone 11 - 6 meters Score 1-2 = Riparian Zone < 6 meters ss=shrub/sapling, g=native grass, p=pasture

Im pact

14. Land-Use Stream Im

acts

C=_Cattle R = Row Crops
Score 0=none 1 = minor affect
Page 2 of 2
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U= Urban Encroachment 1I= Industnal Encroachment
2 =moderate affect 3 =major affect




Habitat Assessment Field Data Sheet (Low Gradient)

Characterization

SCORE A5

materials, with grave! and

mud, or clay; mud may

bottom; little or no root

Station1.D:  (4TA-2 Client: £0¥C.,
Stream name; Date/Time: -f‘///;}/o HOO
Location: Form Completed By:
Habitat CATEGORY.
Parameter
— Optimal Suboptimal Marglnal ‘ Poor
1. Epifaunal Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
Substrate / substrate favorable for habitat suited for habitat; habitat habitat; lack of
Available epifaunal colonization and | colonization; adequate availability less than habitat obvious;
Cover fish cover; mix of snags, | habitat for maintenance | desirable: substrate substrate lacking..
submerged logs, undercut | of population; some frequently disturbed.
banks, cobble, or other newfall may be present.
stable habitat; and at a
stage to allow fuli
colonization. _
SCORE // 20 19 18 17 16 15 14 13 12 11 109876 54321
2. Pool Substrate Mixture of substrate Mixture of soft sand, Alf mud or clay to sand | Hard-pan clay or

bedrock; no root or

3. Pool Variability

targe-deep small-shallow,

deep; very few shallow.

more prevalent than

firm sand prevalent; root be dominant; some root | mat; no submerged vegetation.
mats and submerged mats and submerged vegetation.
| vegetation common. vegetation present, )
20 19 18 17 16 15 14 13 12 11 108876 54321
Even mix of large-shallow, | Majority of pools large Shallow pools much Majority of pools

small-shallow or

evidence of past
channelization, i.e.

extensive, and 40%-
80% of steam reach

) small deep pools present. deep pools. absgnt.
SCORE 7 20 19 18 17 16 15 14 13 12 11 109876 54321
4, Channel No channelization or Some channelization Embankments present | Extensive
Alteration dredging present. Stream | present, usually in areas | on both banks; channelization; .
channel normal. of bridge abutments; channelization may be | shored with Gabon

cement; heavily -
urbanized areas; in

dredging, (greater than channelized and steam habitat greatly
past 20 yrs.) may be disrupted. altered or removed
; present, but recent entirely.
1 B channelization is not
present. . —
SCORE_// 20 19 18 17 16 16 14 13 12(11) 1098786 54321
i 5. Sediment Less than 20% of bottom - | 20-50% affected; some 50-80% affected; Heavily silted; >80%
| Deposition affected; minor accurnulation; moderate deposition; affected; '
accumulation of fine and | substantial sediment pools shallow, movement/shifting of
coarse material at snags  § movement only during moderately silted:; bottom occurs
and submerged major storm even; some |- embankments may be frequently; pools
vegetation; little or no new increase in bar present on both banks; | nearly absent due to
enlargement of islands or | formation. frequent and substantial | deposition.
point bars. sediment movement
during storm events,
SCORE7 20 19 18 17 16 15 14 13 12 11 109876 54321

- Page 1 of 3 (Pg.3 optional)
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Habitat Assessment Field Data Sheet (Low Gradient Cont.)

j Station L.D: _ LA7R) L Date/Time: Xf//ﬁrc. 700
| Stream name: Form Completed By: €47/ o+
Habitat CATEGORY
Parameter
Optimal Suboptimal Marginal Poor

6. Channel Sinuosity

The bends in the
stream increase the
stream length 3 to 4
times longer than it if
was in a straight line.

The bends in the stream
increase the stream
length 2 to 3 times
longer than if it was in a
straight line,

The bends in the
stream increase the
stream fength 1 to 2
times longer than if it
was in a straight line.

~Channel straight;

waterway has been
channelized for a
distance.

20 19 18 17 16

15 14 13 12 11

109876

K2)3 2 1

SCORE V
7. Channel Flow
Status

score [ 5

Water reaches base of
both lower banks and
minimal amount of
channel substrate is
exposed.

Water fills >75% of the
available channel; or <
25% of channe!
substrate Is exposed.

Water fills 25-75% of
the available channel
and/or riffle substrates
are mostly exposed.

Very little water in
channel and mostly
present as standing
pools.

20 19 18 17 16

18 a3z 11

109876

54321

8. Bank Stability

SCORE < LB

Banks stable: no
evidence of ergsion or
bank fallure. <5%
affected. )

Moderately stable;
Infrequent, small areas
of erosion mostly healed
over. 5%-30% affected.

Moderately unstable; up
fo 30%-60% of banks in
reach show areas of
erosion. High erosion
potential during floods.

Unstable; many
eroded areas; “raw”
areas frequent along
straight sections and
bends; 60-100% of
banks have erosion
scars.

- ) 9. Vegetative
. Protection

SCORE <2 RB

disruption minimal or
not evident; almost all
plants aliowed to grow

plants likely not evident.
Almost all ptants allowed
to grow naturally.

closely cropped
vegetation common;
less than one-half of the

LeftBank 10 9 8 7 6 5 4 3 2 1

Right Bank 10 9 8 7 6 5 4 3 2 1

More than 90% of the 70-90% of the 50-70% of the Less than 50% of
streambank surfaces streambank surfaces streambank surfaces streambank surfaces
and immediate riparian | covered by vegetation. covered by vegetation, covered by vegetation.
zane covered by ’ Disruption minimal or not | Disruption obvious; Disruption of stream
vegetation. Vegetation | evident; one group of patches of bare soil or | bank vegetation very

high; vegetation has
been removed; 2
inches or less average

naturally. potential plant stubble stubble height.
.B height remaining.
SCORE LB {LeftBank 10 9 8 7 6 5 4 3 2 1 -
SCORE RB | Right Bank 10 9 8 7 6 5 4 3 2 1
10. Riparian Width of riparian zone Width of riparian zone Width of riparian zone Width of rparian zone
Vegetative Zone | >18 meters; human 12-18 meters; human 6-12 meters; human <6 meters; little
Width . activities (i.e., parking activities have impacted | activities have impacted riparian vegetation to
/ lots, roadbeds, zone only minimally. a groat deal, human activities.
clearcuts, lawns or
crops) have not
~ impacted zone.
SCORE LB |LeftBank 10 © 8 7 @6 5 4 3 2
SCORE _/C RB [RightBank 10 9 8 7 6 5 4 3 2
TOTAL SCORE: (s
AVERAGE SCORE: __ /0.4

Barbour, M.T. et.al., 1999. Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers.
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GENERAL PHYSICAL CHARACTERIZATION FIELD FORM

STATION I.D: L(TA -3 LOCATION: _
\ETREAM NAME: 0 T4 RIVERBASIN: o .
LAT: LONG: PROJECT: ‘gtxc
INVESTIGATORS: _ DATE/TIME: 417 /D(p 1715 FORM CHECKED BY:
Now “Past24hr . Heavy rain in the last 7 days? [ ]Ves 7o
(0 storm (heavyrain) [J _
(J rain(steadyrain) [] Air Temperature__ 12 = ocypop

[ showers (intermittent) [
%[  %cloudcover - [ % Other

clear/sunny O
Stream Subsystem - : Stream Type - N
Perennial [] Intermittent [ Tidal [J Coldwater [B’Warmwater
| Stream Origin ‘ :
! (] Glacial [J Spring-fed Catchment Area; mi?
] [} Montane, non-glacial Mixture of origins Stream Order:
| [J Swamp and bog (] other '
tream Gradient: [ High (>25ft/mi) [ Moderate (10-24 ftfmi) [ Low (<10 ft/mi)
i Flows Flows Measured?  Reach: Slope & Sinuosity
1 [J High [] Moderate Eﬁ;w [Z] None Yes [C] No _ ft/mi
Predominant Surrounding Landuse Local Watershed NPS Pollution
[@Forest (0% |]/ Sub-Urban {? [ No evidence [7] Agricultural
I]/Pasture 70% [ Commercial % - i Industriat Storm Water 2e frbte
[J Row Crops % [ industrial % BﬁrbanlSub-Urban Storm Water

[ Urban % 1 Other %

['Mature Forest HD o, B’ShrublSapling 20 % [HHerbs/Grasses YO % O] Turf %

ARifle_S % [@Run LI?.%E(Pom 50 4

[/’ Roads [\ Bridges [ Pipelines L] BeaverDams L] Point Source
) pams U Trash [ Cattle Access ] Mining ] ATV Crossing [ Other._ Tasluve

Channelized: COyes [)Some Emo -
# Local Watershed Erosion: [_] None Minimal 1 Moderate [ Heavy

| Channel Dynamics: .['] Aggrading [ Degrading Widening (] Headcutting_
i Water Odors _ : Water Surface OQils '
!E?ﬁormalmone {1 Sewage (Jslick [JSheen []Globs

] Petroleum [CJ Chemicat - O Flecks [MNone [ Other

] Fishy ] Other .

Turbidity/Water Clarity (if not measured)

[ Clear O Slightly turbid [ Turbid
& [] Opaque !ngtalned ‘[ Other
§E Sediment Odor Sediment Deposits

Normal [JSewage [ Petroleum %}Iudge [(JSawdust [ Oils
[J Chemical ] Anaerobic [ JNone Sand [ Relict shells

¥ [ Other ] Other

Page1 of 1
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Stream Habitat Assessment (Semi-Quantitative.)-

Station #: ;741 2 |Steam: o pyepd T Date/Time: </ 7/E¢e /) lss) ) |witials: 5722/ =
u/s latitude: d/s latitude: u/fs: 4
u/s longitude: dfs longitude: dfs:

' Bankful! W:dth I3 s

/.1 v 1195 | 270 | 57O
Bankfull Depth —_ o 7.1 N 7. | - na na

"Average width times 20 “Total Length divided by 10

2, Riffle-Pool e gquence

ifﬂa Z - e 2k SR e S _ i | e 3 £ | 5 -
Run KT . 17397 207 | A [ ¢ @ |17
Poal 21 BN | P& 39’ X | X 19’ 3T 1" [ (' {/9¢
Sequence‘ Bl I cand Y/ F g B L i [P NSRS I B b — [zt e na
TRiffle="00¢, Run="——", Pogi="~~—" K- — Z
wcﬁo Zun .

. Depth and Width Re

¥ \/ |0810 0.4 10 Doy 16.42
Riewidth | >~ 1T/N [T [ 25 [ 757~ ~ Tig! 1L /{
Run Depth® '\( 1.318%11,308] \// |10/1.0]].0/66]1.0/6.6 \/ |tVio7 (131091 1.30,77
RunWidh |/ 1 13vl 8" | /N T BT T BT [ 7AW" T | /46
Pool Depth” [H572%"| \ 7 B3all.®l26/L4 \J N {2350 2000111 10 2. 2.77
PoolWidth | 15" |/ 1" 119" 7> 17NTWE T W T 1T | 6

: “Thalwag / Average ' ' i

Run X 7

Pool 2
BR=Bedrock(7), BLD=Boulder(6), COB=Cobble(5), GC=Gravel Coarse(4), GE=Gravel Fine(3), $=5and(2), SC=Si/Clay(

L

199(9| %
>
N

\*LN?‘
b
AN
NN
]QN){)

-l
S

7. Embeddedness (Gravel, Cobble, Boulders Percent‘Embeddad

% Embedded ] e ~< Dz WS u— W M—

8. Sediment Deposition Pent of Bottom Affected

Pagel of2
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Stream Habitat Assessment (Semi-Quantitative)

tation - T A -3 Date/Time: 4/ [ /7 [0l [|5%0 =177IC) [Initials: 3¢

9, Aquatlc Macrophytes and PrIH on {Percent Coverage

‘] 3 : : :
B G L A4 KV V2N VAR A2 BV VA VS 2R
Perphyton  |/N IAIANT A TNTA TATATo D 0
Run Macrophytes \/ 0 2N o) b "\(ﬁ D |0 c
Periphyton | /' \ A () 0 O INT D D q
Pool Macrophytes 0 Y O Q V O 1O D D
Periphyton (’) FAN 2 () (> A ) ] B [ )
10. Canopy Cover Pércnt tream Shading .
Score % . _ 0
L lsope {1 GO | 45 {30 (%9 [ 75 {72 |75 |70 140 715 | 7=%0
j Score 9-10 = Stable, < 5% bank affected. ) Scare 6-8 = Moderately stable, 5-29% of bank eroding
* Score 3-5 = Moderately unstable, 30-59% bank eroding, Score 1-2 = Unstable, 60-100% bank eroding,

Score 9-10 = Ripariah Zone > f8 meters ' Score 6-8 = Riparian Zone 18 - 12 misters ! Note cover type: m=mature forest,
Score 3-5 = Riparian Zone 11 - 6 meters Score I-2 = Riparian Zone < 6 meters ss=shrub/sapling, g=native grass, p=pasture

14. Land-Use Stream Impacts

' Impact

I C=Cattle R=RowCrops  U=Urban Encroachment = Industrial Encroachment
Score O =none 1 = minor affect 2 =moderate affect 3 = major affect '
Page 2 of2
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Habitat Assessment Field Data Sheet (Low Gradient)

Station1D: U A-3 Client:
Stream name: 4, .., 077/i) Date/Time: 47 /) /O, [rus’}
Location: Form Completed By:
Habitat CATEGORY
Parameter .
Optimal Suboptimal Marginal Poor
1. Epifaunal Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
Substrate / substrate favorable for habitat sulted for habitat; habitat habitat; lack of
Avallable epifaunal colonization and | colonization; adequate availability less than habitat obvious;
Cover fish cover; mix of snags, habitat for maintenance |} desirable; substrate substrate lacking..
submerged logs, undercut | of population; some frequently disturbed.
banks, cobble, or other newfall may be present.
stable habitat; and ata
stage to allow full
- colonization.
SCORE/ 20 19 18 17 16 15 14 13 12 11 109876 54321
2. Pool Substrate Mixture of substrate Mixture of soft sand, All mud or clay to sand | Hard-pan clay or
Characterization | materials, with gravel and mud, or clay: mud may bottom; little or no root bedrock; no root or

e )

firm sand prevalent; root be dominant; some root | mat; no submerged vegetation.
mats and submerged mats and submerged vegetation.
. ’ vegetation common. vegetation present.
SCORE ; 20 19 18 1718 15 14 13 12 11 109878 54321
3. Pool Variability Even mix of large-shallow, | Majority of pools large Shallow paols much Majority of pools
large-deep smail-shallow, | deep; very few shallow. more prevalent than small-shallow or
small deep pools present. deep pools. ahsent.
) SCORE /C" 20 19 18 17 16 15 14 13 12 11 109876 54321
4. Channel No channelization or Some channelization Embankments present | Extensive
Alteration dredging present. Stream | present, usually in areas | on both banks; - channelization;

. channel normal. of bridge abutments; channelization may be | shored with Gabon
evidence of past extensive, and 40%- cement; heavily
channelization, i.e. 80% of steam reach urbanized areas; in
dredging, (greater than channelized and steam habitat greatly
past 20 yrs.) may be disrupted. ‘| altered or removed
present, but recent enfirely,
channelization is no! -

@ present. :
SCORE / .20 19 18 1716 ) 15 14 13 12 11 09876 54321
5. Sediment Less than 20% of bottom | 20-50% affected; some 50-80% affected; Heavily slited: >80%
Deposition affected; minor accumulation; moderate deposition; affected;
' accumulation of fine and | substantial sediment pools shallow, movement/shifting of
coarse material at snags movement only during moderately silted; bottom oceurs
and submerged major storm even; some | embankments may be frequently; pools
vegetation; little or no new increase in bar present on both banks; | nearly absent due to
enlargement of islands or | formation. frequent and substantial | deposition.
point bars. sediment movement
during storm events.
20 19 18 17 16 15 14 13 12 11 10908786 54321

Page 1 of 3 (Pg.3 optional)
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Habitat Assessment Field Data Sheet (Low Gradient Cont.)

Station 1.0-

UTA -3 DatefTime: 4/ [17 /06 (715
Streamname: 5 o) Irb Form Completed By:
Habitat CATEGORY
Parameter :
Optimal Suboptimal Marginal Poor

6. Channel Sinuosity

The bends in the
stream increase the

The bends in the stream
increase the stream

The bends in the
stream increase the

Chénnel straight;
waterway has been

stream fength 3 to 4 length 2 to 3 times stream length 1 to 2 channelized for a
times longer than it if longer than if twasina | times longer than if it distance.
' was in & straight line. straight line. was in a giraight line.
SCORE ? 20 19 18 17 16 16 14 13 12 119 10(9’8 7 6. 54321
7. Channel Flow Water reaches base of | Water fills >75% ofthe | Water fills 25-75% of Very little water in
Status both lower banks and available channel; or < the available channel channel and mostly
minimal amount of 25% of channel and/or riffle substrates present as standing
channel substrate is substrate is exposed. are mostly exposed. pools.
/ -7 exposed. — '
SCORE ' 20 19 181716 15 14 13 12 11 10987686 54321

8. Ba_nk Stabitity

Banks stable; no
evidence of erosion or
bank failure. <5%
affected.

Moderatsly stable;
infrequent; small areas
of erosion mostly healed
over. §%-30% affected.

Moderatsly unstable; up
to 30%-60% of banks in
reach show areas of
erosion. High erosion
potential during floods.

Unstable; many
eroded areas; “raw”
areas frequent slong
straight sections and
bends; 60-100% of
banks have erosion
scars.

score (7 1B

vegetation. Vegetation
disruption minimal or

not evident; almost afl
plants allowed to grow

evident; one group of
plants likely not evident.
Almost all plants aflowed
to grow naturally.

patches of bare soil or
closely cropped
vegetation common;
less than one-half of the

LeftBank 10 9 8 7 6 5 4 3 2 1
1 SCCRE RB | Right Bank _10__ 9 8 7 6 5 4 3 2 1
8. Vegetative More than 90% of the 70-90% of the 50-70% of the Less than 50% of
Protection streambank surfaces streambank surfaces streambank surfaces streambank surfaces
and immediate riparian | covered by vegetation. covered by vegetation. covered by vegetation.
Zone covered by Disruption minimal or not | Disruption obvious; Disruption of stream

bank vegetation very
high; vegetation has
been removed; 2
inches or less average

naturally. potential plant stubble stubble height.
2 height remaining. -
SCORE LB | LeftBank 10 9 8 7 6 5 4 3 -2 1
SCORE RB | Right Bank 10 9 8 7. 8 5 4 3 2 1
10. Riparian Width of riparian zone Width of riparian zone Width of riparian zone Width of riparian zone
Vegetative Zone | >18 meters; human 12-18 meters; human 6-12 meters; human <6 meters; little
Width activities (i.e., parking activities have impacted | activities have impacted riparian vegetation to
iots, roadbeds, zone only minimaily. a great deal, human activities.
clearcuts, lawns or :
crops) have not
impacted zone.
SCORE "> (8 [LeftBank 10§ 5 7 6 5 4 3 2
SCORE f RB | RightBank 10 9 8 7 6 5 4 3 2 1
TotAL score: __ /(%

AVERAGE SCORE: _ //. &

Barbour, M.T. et.al., 1999. Rapid Biocassessment Protocols For Use in Streams and Wadeable Rivers.
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GENERAL PHYSICAL CHARACTERIZATION FIELD FORM

l STATION 1.D: ....(/C[b/?’ ¥ LOCATION:-L*
})STREAM NAME: RIVER BASIN:
LAT: LONG: PROJECT:

INVESTIGATORS: <7,/ /. DATE/TIME: o6 T2t FORM CHECKED BY:
st froF SHob 240
{

Now Past 24-hr Heavy rain in the last 7 days? ] Yes ENO
[] storm (heavyrain) [
[] rain(steadyrain} [} Air Temperature °CI°F
[ showers (intermittent) [
%[ % cloud cover H %  Other
clear/sunny
; Stream Subsystem Pestlog 3 L& Stream Type :
1 [] Perennial ’Qflnter ftent [ Tidal [ Coldwater ﬂWarmwater
Stream Origin
] Glacial [ spring-fed Catchment Area: mi?
] Montane, non-glacial [ Mixture of origins- Stream Order:
[C] Swamp and bog “Bd Other _pU1 -t Svve~
= Stream Gradient: [ High (225ft/mi) [] Moderate (10-24 ft/mi) <] Low (<10 ft/mi)
Flows Flows Measured? Reach: Slope & Sinuosity
{0 High O Moderate 5¥1.ow [] None B yes CINo ft/mi
Predominant Surrounding Landuse Local Watershed NPS Pollution
| HForest 2O % [ Sub-Urban (I No evidence [7] Agricultural
OdPasture___ % [ Commercial % [ Industrial Storm Water
[C] Row Crops % [Hindustriat 57 % [] Urban/Sub-Urban Storm Water

[Jurban____% Bother_(ut-ov 7O o,

M{\_Aature Forest_S_ % @\ShrublSapling 5% o, ]Z:I\Herbs!Grasses o % O Turf %
CIRife % JS¥Run FO % HPool 20) %

L] Roads [_]Bridges [] Pipelines L] Beaver Dams 4 Point Source
[dDams [JTrash [JCattle Access []Mining [] ATV Grossing (] Other
Channelized: [OYes {Xsome I No

Local Watershed Erosion: [ {None TdMinimal - B Moderate [J Heavy
Channel Dynamics: [J Aggrading [ Degrading [ Widening [] Headcutting

Water Odors - Water Surface Oils
B4 Normai/None  [] Sewage Oslick [JSheen [JGlobs
O Petroleum ] Chemical O Flecks [None [J Other
O Fishy [ Other
Turbidity/Water Clarity (If not measured)
[] Clear [] stightly turbid 3 Turbid
] opaque Bd Stained [ Other
Sediment Odor Sediment Deposits

Normal [ sewage [ Petroleum Sludge [JSawdust [JOils
[ Chemical [J Anaerobic [JNone ‘Sand  [] Relict shells
] other 3 Other____-

Page1 of 1
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Stream Habitat Assessment (Semi-Quantitative)

Station #: (A7 £ ( |Stream: . Date/Time: (//,w/dc; 1200 |mitials:
u/s latitude: . d/s latitude: | ufs: 2P
u/s longitude: dfs longitude: d/s:

1. Raach Length Determination .

' Bankfull Wldth

Bankfull Depth /, 5/
"Average width imes 20

" Riffle _ . v _ . Ve hiin
Run X Iy isel=3 (1531152158 Lisy | a9 /A8 | 18922
Pool 15§ | X . 1102 | s % o > | v p o
Sequence’ I — s ST T T T T T e

Riffle="00C, RUN="—", POOI="~~"

Riflewidtn | X[ | A | X T X X XTI XT X —
RunDepth™ | \ // 1§ o/o5|9974 416F%6-511 310 2 (1o 9777 (1. @0 i.0lov |13 1635|7277
RunWidth | X |s7z2llo |[¢45| 50| L0 U0 (20 €0 | bo | =X

Pool Depth” (/.0 /0., N4 NARZE V\V \V/ | \J VANV AN R IR
Poo! Width [ D A /(\ 2.0 /\ .A /\ /\ X .=
“T. halwagl Average < < : -

L
9L 2.
X

<[ viix

: 2
|Pool 2 ,>< X 2.

¥ A4
BR=Bedrock({7), BLD=Boulder(8), COB=Cobble(5), GC=Graval Coarse(4), GF-GraveI Fine(a). S‘Sand(Z) SC—SIItICIay(1)

% Perce WEmbedded) —\
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Stream Habitat Assessment (Semi-Quantitative)

Station #: AT B _,( Date/Time: (/ /—20 /0 A Initials:

Macrophytes \ A

Periphyton | X_| Y [ /. >< A
Run Macrophytes |\ /T 70~ [ o 5 1< 1 ¢
O O
o
c/

=

Pool Macrophytes
Periphyton & 4 \\ )(

Periphyton )& oD
s \

: 7 i
stope () | 70 | 70 | 70 || 75 [0 190 190 |40 190 | 2%
Score 9-10 = Stable, < 5% bank affected. ¢ Score 6-8= Moderately stable, 5-29% of bank eroding
Score 3-5= Moderately unstable, 30-59% bank eroding, Score 1-2 = Unstable, 60-100% bank eroding,

12 Ve etative Protectlon Percent Banks Protected

Score 9-10 = Rigarian Zone> 18 motels /Score 6-8 =Riparian Zone 18 - 12 meters " Note cdver type: mi=mature forest,
Score 3-5 = Riparian Zone 11 - § meters Score 1-2 = Riparian Zone < 6 meters ss=shrub/sapling, g=native grass, p=pasture

14. Land-Use Stream Impacts

(L 1+ |+ F 7 1 717

C=Cattle R =Row Crops U =Urban Encroachment 1= industrial Encroachment O = Other .
Score O =non 1 = minor affect 2 =moderate affect 3 = major affect
ﬂ ot Sopwen

Prée b
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Habitat Assessment Field Data Sheet (Low Gradient)

} [Sation 1D:  Cortse |

Client:

Stream name:

Date/Time: t//x/c;@ C 12 %0 )

)

Location: Form Complated By:
Habltat CATEGORY
Parameter _
Optimal Suboptimal Marginal Poor
1. Epifaunal Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
Substrate / substrate favorable for habitat suited for habitat; habitat habitat; lack of
Available epifaunal colonization and | colonization; adequate availabllity less than habitat obvious;
Cover fish cover, mix of snags, habitat for maintenance desirable; substrate substrate lacking..
submerged logs, undercut | of population; some frequently disturbed.
banks, cobble, or other newfall may be present.
stable habitat; and ata
stage to allow fult
( colonization. :
SCORE/ 20 19 18 17 16 15 14 13 12 11 109876 54321
2. Pool Substrate Mixture of substrate Mixture of soft sand, All mud or clay to sand | Hard-pan clay or
- Characterization | materials, with gravel and | mud, or clay; mud may bottom; little or no root | bedrock; no root or -
firm sand prevalent; root be dominant; some root | mat; no submerged vegetation.
mats and submerged mats and submerged vagetation.
| vegetation common, vegetafion present.
SCORE _/{ 20 19 18 17 16 15 14 13 12 11 109876 54321
3. Paot Variability Even mix of large-shallow, | Majority of pools large Shallow pools much Majority of pools
large-deep small-shaliow, | deep; very few shallow. more prevalent than small-shallow or
small deep pools present. deep pools. absent,
iSCORE @? 20 19 18 17 16 15 14 13 12 11 109876 54321
4. Channe! No channelization or Some channelization Embankments present | Extensive
Alteration dredging present. Stream | present, usually in areas | on both banks; channefization;
channel normal. of bridge abutments; channelization may be shored with Gabon
evidence of past extensive, and 40%- cement; heavily
channelization, i.e. 80% of steam reach urbanized areas; in
dredging, (greater than channelized and steam habitat greatly
past 20 yrs.) may be distupted. altered or removed
present, but recent - entirely,
channetization is not
/ present. —
SCOFSE / 20 19 18 17 16 16 14_13 1Z2.11) 109876 54321
5. Sediment Less than 20% of bottom | 20-50% affected; some 50-80% affected:; “{ Heavily silted; >80%
Deposlion | affected; minor accumttation; moderate deposition; affected;
accumulation of fine and substantial sediment pools shallow, movement/shifting of
coarse material at snags | movement only during moderately silted; bottom occurs
and submerged major storm even; some | embankments maybe | frequently; pools
vegetation; litlle or no new increase in bar present on both banks; | neary absent due to
enlargement of islands or | formation. frequent and substantial | deposition.
point bars. sediment movement
/ during storm svents.
SCORE / 20 19 18 17 16 5141312 1

109876

54321

Page 1 of 3 (Pg.3 optional)
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Habitat Assessment Field Data Sheet (Low Gradient Cont.)

et
poany

Station 1.D: " A4~ ( Date/Time: .¢//2c/0 (12.40)
Stream name: Form Completed By:
Habitat CATEGORY
Parameter
Optimal Suboptimal Margi_nal Poor

6. Channel Sinuosity

SCORE / f

The bends in the
stream increase the
stream Jength 3 to 4
times longer than it if
was in a straight line.

The bends in the stream
Increase the stream
length 2 to 3 times
longer thanifitwas in a
straight line.

The bends in the
sfream increase the
stream length 1 to 2
times longer than if i
was ina straight fine.

Channel straight;
waterway has been
channelized for a
distance.

20 19 18 17 16

15 14 13 12,11 )

109876

54321

7. Channel Flow
Status

score [/

Water reaches base of
both lower banks and
minimal amount of
channel substrate is
exposed. e

Water fills >75% of the
available channel; or <
25% of channel
subsfrate is exposed.

Water fills 25-75% of
the available channel
and/or riffle substrates
are mostly exposed,

Very litle water in
channel and mostly
present as standing
pools.

20 19 18(17 16

15 14 13 12 11

1090876

54321

8. Bank Stability

SCORE (0 B

Banks stable; no
evidence of erosion or
bank failure, <5%
affected.

Moderately stable; -
infrequent, small areas
of erosion mostly healed
over. 5%-30% affected.

Moderately unstable; up
to 30%-60% of banks in
reach show areas of
erosion. High erosion
potenttal during floods,

Unstable; many
eroded areas; ‘raw”
areas frequent along
straight sections and
bends; 60-100% of
banks have srosion
scars.

Léft Bank

10 9 8 7 6 5 4 3 2 1
. SCORE RB | Right Bank 10 9 8 7 6 5 4 3 2 1
) 9. Vegetative More than 90% of the 70-80% of the 50-70% of the Less than 50% of
' Protection streambank surfaces streambank surfaces streambank surfaces streambank surfaces
and immediate riparian | covered by vagetation. covered by vegetation. | covered by vegetation.
zone covered by Disruption minimal or not | Disruption obvious; Lisruption of stream
vegetation. Vegetation | evident; one group of patches of bare soil or bank vegetation very
disrupfion minimal or plants likely not evident. | closely cropped high; vegetation has
not evident; almost all Almost all plants allowed | vegetation common; been removed; 2
plants allowed to grow to grow naturally. less than one-half of the | inches or less average
naturally, potential pfant stubble stubble height.
2- height remaining.
SCORE LB | LeftBank 10 9 8 7 6 5 4 3 2 1
SCORE RB | Right Bank 10 9 K:] 7 6 5 4 3 2 1
10. Riparian Width of riparian zone | Width of riparian zone Width of riparian zone Wigdth of riparian zone
Vegetative Zone | >18 meters; human 12-18 meters; human 6-12 meters; human <6 meters; little
Width activities (L.e., parking activittes have impacted | activities have impacted | riparian vegetation to
lots, roadbeds, Zone only minimally, a great deal. human activities.
| clearcuts, lawns or
crops) have not
impacted zone.
SCORE_ / 1B [LeftBank 10 © 8 7 6 5 4 3 z2 1
SCORE__7 RB i RightBank 10 9 8 7 3] 5 4 3 2

TOTAL SCORE:
AVERAGE SCORE:

i

lil ‘

Barbour, M.T. et.al., 1999. Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers.
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GENERAL PHYSICAL CHARACTERIZATION FIELD FORM

_l\‘STATION I.D: UL_T_/E” 2 LOEA;"ON: D""W"‘”‘-Oﬂﬂ (.Jmﬂdi . L‘Jel{ &",—,TZSCC a4 //
. . [ZL ]
JSTREAM NAME: - ol T RIVER BASIN: 1.tk
LAT: LONG: PROJECT:
INVESTIGATORS: S, /773, » DATE/TIME: e /ZA /ﬂé ( [0 ) FORM CHECKED BY:
, 4 (k.
Now Past 24-hr Heavy rain in the last 7 days? [ ] Yes E. No
(] storm (heavyrain) []
1 rain(steadyrain)  [] Air Temperature °C/oF ' |

[} showers (intermittent) []
_ % % cloud cover O %  Other
clear/sunny )vd

5 Stream Subsystem Stream Type

*Sf" B Perennial [ intermittent [ Tidal [ Coldwater X[ Warmwater
| Stream Origin

[] Glacial [ Spring-fed Catchment Area; mi?
] Montane, non-glacial g Mixture of origins Stream Order:

[ Swamp and bog BR.Other 72~ Sonren

Stream Gradient: [] High (25ft/mi) [] Moderate (10-24 ft/mi) N dtow (<10 ft/mi)

Flows Flows Measured? Reach: Slope & Sinuosity
[J High {] Moderate i<"Low [] None B Yes [INo ft/mi

e iz Predominant Surrounding Landuse Local Watershed NPS Pollution
: ﬁForest {0 % [] Sub-Urban (] No evidence [ Agricultural
'] Pasture % [ commercial % ﬁndustriar Storm Water

[0 Row Crops % EJndustrial ‘%0% [J Urban/Sub-Urban Storm Water
+| [J Urban % & Other 0> Qudever 30q,

ﬂMature Forest /O % }E\Shrub!Saplinng % /E'\l-!erbslGrasses 20 % LI Turf %

Birile 5 % BRun 72 % $Poo 25 o, ‘
LI Roads []Bridges [A-Pipelines ] Beaver Ens E%oint Source

[IDams [OTrash T]cCattle Access [] Mining X} ATV Crossing [] Other

Channelized: L] Yes E\Some I No '
Locat Watershed Erosion: [ None " Minimal ] Moderate [ Heavy
Channel Dynamics: . [ ] Aggrading |@egrading [] widening [J Headcutting
Water Odors . Water Surface Oils
| KINormal/Nore [ Sewage Osiick [JSheen [JGlobs

] Petroleum ] Chemical [CJFlecks FNone []Other
[ Fishy ] Other
Turbidity/Water Clarity (if nbt measured)
[] Clear [ Slightly turbid (1 Turbid
[JOpaque @ MStained ° [ other.
ediment Odor Sediment Deposits
ormal [JSewage [ Petroleum O Sludge []Ssawdust [JOils
Chemical [ Anaerobic [JNone and  []Relict shells
{1 other Other
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Stream Habitat Assessment (Semi-Quantitative)

Station #: £477]- 2. |Stream: Lo nnaeat Fa, Date/Tirme: ‘4//;, s (/ Py 5 - nitials: 52% 45?67
u/s latitude: d/s latitude: ufs: Lo
uls Iongitude: ' d/s longitude: ds:

1. Reach Length Determlnatlon
-l o ird L
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BR=Bedrock(7), BLD=Boulder(6), COB=Cobble(5), GC=Gravel Coarse(4), GF=Gravel Fine(3), S=Sand(2), SC=Silt’Ciay(7)
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Stream Habitat Assessment (Semi-Quantitative) |

Station #: (47 (-7 __

Macrophytes

y ra
Date/Time: 1//20/0L, (845 100D |initials S T
; i

Periphyton

Run Macrophytes

Periphyton

Pool Macrophytes

Periphyton

stope () | 0 170 | 50D

50 LS 140 (30 |50

Ys 10| 77

Score 9-10 = Stable, < 5% bank affected.

Score 6-8 = Moderately stalfle, 5-29% of bank eroding

Score 3-5= Moderately unstable, 30-59% bank eroding. Score 1-2 = Unstable, 60-1§0%

bank eroding.

(43

12/4¢ l-"<§<s e | Ve

< e | 27

. <
Score 9-10 = Riparian Zone'> 18 meters
Score 3-5 = Riparian Zone 11 - 6 meters

14. Land-Use Stream Impacts

Score 1-2 = Riparian Zone < 6 meters

.

Score 6-8 < Riparian Zone 18 - [Zmeters ¢/ Note cdver type: fn=mature forest, |
ss=shrub/sapling, g=native grass, p=pasture

Impact qyp/] /1 | 1 1 A / / -+~ 2 N
C=Cattle R=RowCrops U= Urban Encroachment I = Industrial Encroachment O=0ther _Jxver (1=t
Score O=none | =minor affect 2 =moderate affect 3 = major affect : ‘ . 4 led- ey
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Habitat Assessment Field Data Sheet (Low Gradient)

} ['Station 1D (17 B~ 2.

Client:

Stream name:

YA
Date/Time: .4/ 2c/c ¢, — JL 00

Location: Form Completed By:
Hablitat CATEGORY
Parameter
Optimal Suboptimal Marginal , Poor
1. Epifaunal Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
Substrate / substrate favorable for habitat suited for habitat; habitat habitat; lack of
Available epifaunal colonization and | colonization; adequate availability less than habitat obvious;
Cover fish cover; mix of snags, | habitat for maintenance desirable; substrate substrate lacking..
submerged logs, undercut | of population; some frequently disturbed.
banks, cobblg, or other newfall may be present.
stable habitat; and ata .
stage to allow full
. colonization.
SCORE-// 20 19 18 17 16 16 14 13 12 11 109876 54321
2. Pool Substrate Mixture of substrate Mixture of soft sand, Altmud or clay to sand | Hard-pan clay or
Characterization | materials, with gravel and mud, or clay; mud may bottom; little or no root bedrock; no root or

firm sand prevalent; root be dominant; some root | mat; no submerged vegetation.
mats and submerged mats and submerged vegetation.
vegetation common. vegetation present.
SCORE // 20 19 18 17 16 15 14 13 12 11 109876 54321
3. Pool Variability Even mix of large-shafiow, | Majority of pools large Shallow pools much Majority of poals
large-deep small-shallow, | deep; very few shallow. more prevalent than small-shallow or
small deep pools present. deep pools.’ absent.
)
SCORE% 20 19 18 17 16 15 14 13 12 11 109876 54321
4. Channel No channelization or Some channelization Embankments present | Extensive
Alteration dredging present. Stream | present, usually in areas | on both banks; channelization;
channel normal. of bridge abutments: channelization may be | shored with Gabon
evidence of past extensive, and 40%- cement; heavily
channelization, i.e. 80% of steam reach urbanized areas; in
dredging, (greater than channelized and steam habitat greatly
past 20 yrs.) may be disrupted. altered or removed
present, but recent entirely.
: channelization is not
present. .
SCOREJO 20 19 18 17 16 16 14 13 12 11 109 876 54321
5. Sediment Less than 20% of bottom | 20-50% affected; some | 50-80% affected; Heavily silted; >80%
Deposition affected; minor accumulation; : moderate deposition; affected;
accumulation of fine and | substantial sediment pools shallow, movementishifting of
coarse material at snags | movement only during moderately silted; bottom occurs
and submerged major storm even; some | embankments may be | frequently; pools
vegetation; litle or no new increase in har present on both banks; | nearly absent due to
enlargement of istands or | formation. : frequent and substantial | deposition,
point bars, sediment movement
during storm events.
score /O 20 19 18 17 16 109876

15 14 1312 1

54321

Page 1 of 3 (Pg.3 optional)
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Habitat Assessment Field Data Sheet (Low Gradient Cont.)

} 4
Date/Time: (//Ze /0l 1000

Station 1.D:  (A7AZ-7C
Stream name: Form Completéd By’
Habitat CATEGORY
Parameter
Optimal Suboptimal Ma_rgrinal Poor

8. Channel Sinuosity

The bends in the
stream increase the

The bends in the stream
increase the stream

The bends in the
stream increase the

Channe| straight;
waterway has been

stream length 3 to 4 length 2 to 3 times stream length 1 to 2 channelized for a
times longer than it if longer than if itwas ina | times longer than if it distance.
2 was in a straight fins. straight fine. __ was in a straight line.
SCORE [ 20 19 18 17 16 15 1413)12 11 109876 54321

7. Channel Flow
Status

SCORE / {

Water reaches hase of
both lower banks and
minimal amount of
channel substrate is
axposed.

Water fills >75% of the
avallable channel: or <
25% of channel
substrate is exposed.

Water fills 25-75% of
the available channel
and/or riffie substrates
are mostly exposed.

Very little water in
channel and mostly
present as standing
podals.

20 19 18 17 16

(15514 13 12 11

109876

54321

8. Bank Stability

SCORE © LB

Banks stable; no
evidence of erosion or
bank failure. <5%
affected.

Moderately stable;
infrequent, small areas
of erosion mostly healed
over. 5%-30% affected.

Moderately unstable; up
o 30%-50% of banks in
reach show areas of
erosion. High erosion
potential during floods.

Unstable; many
eroded areas; “raw”
areas frequent along
straight sections and
bends; 60-100% of
banks have erosion
scars.

LeftBank 10 9 8 7 6 5 4 3 2 1
SCORE___7 RB | RightBank 10 9 8 7 6 5 4 3 21
9. Vegetative More than 90% of the 70-90% of the 50-70% of the Less than 50% of
Protection streambank surfaces streambank surfaces streambank surfaces - | streambank sutfaces
and immediate riparian | covered by vegetation. covered by vegetation. | covered by vegetation.
zone covered by Disruption minimal or not | Disruption obvious; Disruption of stream
vegetation. Vegetation avident; one group of patches of bare soil or bank vegstation very
disruption minimal or plants likely not evident. | closely cropped high; vegetation has
not evident; almost all Almost all plants allowed | vegetation common: been removed; 2
plants allowed to grow | to grow naturally. less than one-half of the | inches or less average
naturally. potenttal plant stubble stubble height.
. height remaining.
SCORE = LB |LeftBank 10 9 8 7 6 5 4 3 2 1
SCORE RB | Right Bank 10 9 8 7 6 5 4 3 2 1
10. Riparian Width of riparian zone Width of riparian zone Width of riparian zone Width of riparian zone
Vegelative Zone | >18 meters; human 12-18 meters; human 6-12 meters; human <6 meters; little
Width acfivities (i.e., parking activities have impacted | activities have impacted | riparian vegetation to
lots, readbeds, zone only minimally, a great deal. human activities,
clearcuts, lawns or :
crops) have not
. impacfed zone.,
SCORE__/ 1B [LefiBank 10 9 8 7 6 5 4 3 2
SCORE i RB | RightBank 10 9 8 7 6 5 4 3 2 1

TOTAL SCORE:

AVERAGE SCORE:

Barbour, M.T. et.al., 1999. Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers.
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GENERAL PHYSICAL CHARACTERIZATION FIELD FORM

l STATION IL.D: w_(v . / LOCATION:
\STREAM NAME: RIVER BASIN:
LAT: L?NG: PROJECT:
INVESTIGATORS: /_V/, DATEITIME: AyA FORM CHECKED BY:
e Bt |
Now Past 24-hr Heavy rain in the last 7 days? [ ] Yes KINo
] storm (heavyrain) [
[1 rain(steadyrain) [J Air Temperature °C/°F
- [C] showers (intermittent) [
_% % cloud cover ] %  Other
clear/sunny B
Stream Subsystem ‘ Stream Type
1 Perennial Elntermittent ] Tidat _ [ Coldwater [] Warmwater
Stream Origin .
[] Glacial " {1 Spring-fed Catchment Area; mi?
[] Montane, non-glacial P Mixture of ‘origins Stream Order:
[J Swamp and bog [(JOther . .
Stream Gradient: [] High (225ft/mi) [_] Moderate (10-24 ftlmi))ﬂLow (<10 ft/mi)
Flows vy Low Flows Measured? Reach: Slope & Sinuosity
O High [ ModerateE\LowﬂNone Yes [ No ft/mi
Predominant Surrounding Landuse Local Watershed NPS Pollution
P ﬂForest ﬂ% [C] Sub-Urban [0 No evidence [[] Agricultural
: [ Pasture % ] Commercial % ] Industrial Storm Water
& [] Row Crops % MJndustrial 30 +, [J Urban/Sub-Urban Storm Water
[J urban % {1 Other %

iMature Forest _/@o EEShrub!Sapling 85w ﬁHerbslGrasses S5 % [CITurf %
XRifle _2.S % SXRun B75% [JPool_(p0 %

L] Roads {] Bridges [ ] Pipelines LI Beaver Dams L] Point Scmirce
[1Dams [OTrash [ Cattie Access [] Mining [] ATV Crossing [X] Other 1) Cetfovar

Channelized: O Yes Some Kino
Local Watershed Erosion: [] None _Bd'Minimal [ Moderate  [] Heavy

Channel Dynamics: | Aggrading [ Degrading [ Widening ] Headcutting _

Water Odors Water Surface Olls

B NormaliNore  [] Sewage ] Slick Sheen [] Globs
[ Petroleum [1 Chemical ' [ Flecks one [ Other
[ Fishy [ Other
Turbidity/Water Clarity (If not measured)
[ Clear [ Slightly turbid~~~_B5¥"Turbid
[] Opaque [0 'stained ] other
Sediment Odor Sediment Deposits
Normal {]Sewage - [] Petroleum ‘[ studge []Sawdust []Oiis
[J Chemical [] Anaerobic EINone_ Sand [] Relict shells

(] other Other

Page1of 1
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~ Stream Habitat Assessment (Semi-Quantitative)

'l ¥l /
Station #: ¢ 47C,L Stream: Date/Time: ;{/ZC,VC& [0 Initials: %&// sy =
u/s latitude: d/s latitude: u/s: 1045 ‘ 7
| u/s longitude: | dfs longitude: dfs:

1. Reach Length Determination

“Bankfull Width

Bankfull Depth | — — . = — (o /./5 | na na
"Average width times 20 * Total Length divided by 10

2. Riffle-Pool Sequence

Rite | ST

( | 1 I ) )0 S | g0
Run o | Z x| X T qd (4% AR>S
Pool ALY | X N Y| X T X (w20 (97| 7 [m.4
Sequence’ |\~ Aandgnri = — A - = TVIAAMERIBAA K — | NALT nfa
TTRIe="00¢", RUN=—", Pog= :

th and Width Regime

Riffie Depth 7y 1/ N vy NVARUANAarem sl E A

Riffle Width )& /\ 7< )& x \( x 1o /(\ 7 X 7D
Run Depth” } OQJO—L{ / YIC){ 3\ ,/ O.‘flbz 6_'5"\5.? \/\/ O-EIUJ . l/ "{ld:ﬁ_, 6521 6.3
Runwidth X [ #o | /2] X T2 <20 | A 2.0 | X 76| 5= .
PootDepth” |/ plosloblss],” ¥ bSIZ[ /) (1209|6310 0810770 5| 1.1 To < oo 1574

PoolWidth | & T & TA (Lol XN |701%8.0 o |4« g0 | &7
“*Thalwag/ Averags -

4, Elfaunal Substrate, Percent StableH bitat for Macromvertebrates
BT B a2 A B
Epulzitlelamti |

. ' ‘ y ve ESEy
Pool 2 |z 2 I x [ = |2 z o .

BR*'Bedrock(T), BLD=Boulder(6) ’COB—Cobble(S), GC=Gravel Coarse(4), GF=Gravel Fine(3), S-—Sand(Z) SC=Silt/Clay(1)
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Stream Habitat Assessment (Semi-Quantitative)

Station #: WC —(

Date/Time: L//'%/g, L
e

Initials:

(EE i ek’
Macrophytes

Periphyton ) )& )( )\ >< o /\
Run Macrophytes \ / ; 53\. 5 X )& & ‘ ) 5/ .5
Periphyton /\ O B O /\ 5, D) O
Pootl Macrophytes | /2> e . / 3 o | & < 7
Periphyton C) 0, )\ 0 NG, o [ o

siope () | 2o | ¥4 |8~ (G0 |44

S0 | 90

75

C

20 | 6%

Score 9-10 = Stable, < 5% bank affected, .

Score 3-5 = Moderately unstable, 30-59% bank eroding.

12. Ve

-

etative Protection (Percent BanksProtected ‘

Score 6-8 = Moderately stable, 5-29% of bank eroding
Score 1-2 = Unstable, 60-100% bank erading.

255

Land-Use Stream Impacts

s | D/
Score 9-10 = Rigfarian Zorfe> 18 metery
Score 3-5=Riparian Zone 11 - 6 meters

ss=shrub/sapling, g=native grass, p=pasture

/Score 6-8 =Riparian Zone 18 - 1Zmeters /  Note'cover type: Tn=mature forest,
Score 1-2 = Riparian Zone < § meters

C=Cattle R = Row Crops
Score O =none 1 = minor affect
Page 2 of 2
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U = Urban Encroachment
2 = moderate affect .

I = Industrial Enmachment

3 = major affect




Habitat Assessment Field Data Sheet (Low Gradient)

3
3 Station I.D: 470 — |

-, —

evidence of past

extensive, and 40%-

Client: L,
Stream name: Date/Time: ¢//20/0¢ (1] </
Location: Form Completed By:
Habitat CATEGORY
Parameter
Optimal Suboptimal Marginal Poor
1. Epifaunal Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stabie
Substrate / substrate favorable for habitat suited for habitat; habitat habitat; lack of
Available epifaunal colonization and | colonization; adequate availability less than habitat obvious;
Cover fish cover; mix of snags, | habitat for maintenance desirable; substrate substrate lacking..
submerged logs, undercut | of population; some frequently disturbed, .
banks, cobble, or other newfall may be present.
stable habitat; and ata
stage to allow full
colonization.
SCORE// 20 19 18 17 16 15 14 13 12 11 1090876 54321
2. Pool Substrate Mixture of substrate Mixture of soft sand, All mud or clay to sand | Hard-pan clay or
Characterization | materials, with gravel and { mud, or clay; mud may bottorn; little or no root | bedrock: no root or
firm sand prevalent; root be dominant; some root | mat; no submerged vegetation,
mats and submerged mats and submerged vegetation.
/2 vegetation common. vegetation present.
SCORE 20 19 18 17 16 15 14 13 12 11 109876 54321
1 3. Poal Variability Even mix of large-shallow, | Majority of pools large Shallow pools much Majority of pools
large-deep small-shallow, | deep; very few shallow. more prevalent than small-shallow or
small deep pools present. deep pools. absent.
SCOREﬁ 20 19 18 17 16 15 14 13 12 11 109876 54321
4, Channel No channelization or Some channelization Embankments present | Extensive
Alteration dredging present. Stream | present, usually in areas | on both banks; channelization;
channel normal. of bridge abutments; channelization may be | shored with Gabon

cement; heavily

channelization, i.e. 80% of steam reach urbanized areas; In
dredging, (greater than channelized and steam habitat greatly
past 20 yrs.) may be disrupted, altered or removed
present, but recent entiraly.
channelization is not '
.| present.
SCORE /7 20 19 18(17. 16 15 14 13 12 11 109876 54321
5. Sediment Less than 20% of bottom | 20-50% affected; some 50-80% affected: Heavily silted; >80%
Deposition affected; minor . | accumulation; .moderate deposition; affected;
accumuiation of fine and | substantial sediment pools shallow, movement/shiting of
coarse material at snags | movement only during moderately silted; bottom occurs
-and submerged major storm even; some  |-embankments may be froquently; poocls
vegetation; little or no new increase in bar present on both banks; | nearly absent due to
enlargement of islands or | formation. frequent and substantial | deposition.
point bars. sediment movement
L during storm events.
SCORE /5 20 19 18 17 16 16 14 13 12 11 109876 54321

Page 1 of 3 (Pg.3 optional)
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Habitat Assessment Field Data Sheet (Low Gradient Cont.)

Z -
Station I.D: AV — ]/ Date/Time: &/ -&f-f{ﬂ'i- ( /79s
Stream name: Form Completed By:
Habitat CATEGORY
Parameter
Optimal Suboptimal Margﬂ'nal Poor

6. Channel Sinuosity

The bends in the
stream increase the
stream length 3 to 4
times longer than it if
was in a straight line.

The bends in the stream
increase the stream
length 2 to 3 times
longer than ifitwas in a
straight line.

The bends in the
siream increase the
stream length 1 to 2
times longer than if it
was in a straight line,

Channel straight;
waterway has been
channelized for a
distance.

20 19 18 17 16

15 14 13 12C10

109876

54321

score_//
7. Channel Flow
Status

Water reaches base of
both lower banks and
minimal amount of
channel substrate is
exposed.

Water fills >75% of the
available channe!: or <
25% of channel
substrate is exposed.

Water fills 25-75% of
the available channel
and/or riffle substrates
are mostly exposed.

Very little water in
channel and mostly
present as standing
pools,

SCORE 7

20 19 18 17 16

15 14 13 12 11

09670

54321

8. Bank Stability

Banks stable; no
evidence of erosion or
bank failure. <5%
affected.

Moderatsly stabie:
infrequent, small areas
of erosion mostly healed
over. 5%-30% affected.

Moderately unstable; up
to 30%-60% of banks in
reach show areas of
erosion, High erosion
potential during floods.

Unstable; many
eroded areas; “raw”
areas frequent along
straight sections and
bends; 60-100% of
banks have erosion
SCars.

SCORE %‘ LB

LeftBank 10 9 8 7 6 5 4 3 2 1
SCORE =7 RB | RightBank 10 9O 8 7 6 5 4 3 2 1
| 9. Vegetative More than 90% of the 70-90% of the 50-70% of the 1 Less than 50% of
! Protection streambank surfaces strearmbank surfaces streambank surfaces streambank surfaces
and immediate riparian  { covered by vegetation. covered by vegetation. | covered by vegetation,

1
!
!
|
]
i
!
|
|

zone covered by
vegetation. Vegetation
disruption minimal or
not evident; almost all
plants allowed to grow

Disruption minimal or not
evident; one group of
plants likely not evident.
Almost all plants allowed
to grow naturally.

Disruption obvious;
patches of bare soil or
closely cropped
vegetation common;
less than one-half of the

Disruption of stream
bank vegetation very
high; vegetation has
been removed; 2
inches or less average

naturally, potential plant stubble stubble height.
; -5 height remaining.
i SCORE LB |LeftBank 10 9 8 7 6 ] 4 3 2 1
SCORE RB RightBank 10 9 8 7 6 5 4 3 2 1
| 10. Riparfan Width of riparian zone Width of riparian zone Width of riparfan zone | Width of riparian zone
[ Vegetative Zone | >18 meters; human 12-18 meters; human 6-12 meters; human <6 meters; little
Width activities (L.e., parking activities have impacted | activities have impacted | riparian vegetation to
lots, roadbeds, Zone only minimally, a great deal. human activities.
clearcuts, lawns or
crops) have not
_ ' impacted zone.
SCORE_S LB [LeftBank 10 9 87 6 5 4 3 7
} SCORE__/_RB RightBank 10 9 8 7 6 5 4 3 2

TOTAL SCORE:
AVERAGE SCORE:

Barbour, M.T. et.al,, 1999. Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers.
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FIELD DATA SHEETS - BENTHIC INVERTEBRATES

Waterbody Name: !;?—7a:/ Cree £ . Location: 7~ = ’/ Fe- /
Client.__Zbc( : Ecoregion: j&ﬁb CeasA/
Project no;_#072 " 2&-o70 . Weather, _/2s7%, cé«-w/y mﬂf77 oo
Investigators: _£&4#7 | e hot-
TEA . 9oF Form Completed By: _ 3 &4
Date Sample Collected: __ <4/ // 7/ @ . - Form Checked By:
Habitat Forms Completed: .l no Fish Sampling Completed: '! ho
Collection Site Observations Macroinvertebrate Qualitative Sample List
F¢- Fc-2
Féf &-ﬁk/ Above Station  |Below Station Taxa Above Station | Below Station
5 Sy pal 44+ |Annelida
: Decapoda
Periphyton: 234 , 2 3 4 |(Gastropoda
Filamentous Algae: (1234 | @123 4 [Pelecypoda
Macrophytes: 0@2 34 2 3 4 |Hemiptera
Slimes: @1 234 1 2 3 4 |Coleoptera
Macroinvertebrates: 01208x 0 12(3) |Lepidoptera
) Fish: 01@3 4 0 23 4 |Odonata
¥ other : 01234 01234 |Megaloptera
Diptera
0=Not Observed, 1=Rare, 2=Common, 3=Abundant, 4=Dominant  |Chironomidae
) ; Plecoptera
Riffle/Run: 25 /D Ephemeroptera
Shailow Pool: 60 € 7S ITrichoptera
Deep Pool: L0 /3" |Amphipoda
Backwaters: -
Chanelized:

Woody Debris: R=Rare, C=Common, A=Abundant, D=Dominant

Emergent Vegatation: Rare<3, Common 3-9, Abundant>10, Dominant>50
Submerged Vegetation; ' Site Description and Observ tions
Depositional Area: Vi =0 Stepled 2kE fah. g-‘ 3 wa.ﬂ
Overhanging Veg: mé 1?‘/ far Jfﬂ’"’ Cfe ﬂéu -mw

Root Wads: LS = Jredre C'du.-—» wdu&’;f eéf Y Joare

Undercut Banks: O 20 Lot odid 1M heametn ofom o H thone
Filamentou_s algae: AN L i Gph g /,} .ﬂf), Vi) torvals o };,\‘MJD
Leafy Debris: Il -

Other :

,\} Lannar é’r 7 Lavd
Revision 1.205/28/02 242 ¢/y c,, . /ﬁaao’ SeinEr

GBMc Assoc. Doc.2
Page 1 of 2 44 7/739' JIB,/MJ



Rapid Bioassessment Field Sheet

Point Source e Ldereuce e FE- 2L Date /7’// 7/%
Collector et Sample Technique 57 ##4 4% Sediment o o _
‘bltat Description: ABOVE _¢éw g)y bt e s foenm kel , 5Pncy hon s o muih e m{_,_..,é
o/ i_tkwﬁ-eff z'cd 7z ‘ 7 7 4 .:

BELOW _ fheuol -7 oy

a{wf’érr"s

t"‘/;'a t,
§

.ff'ya\r a/lpauvr g,am/’f'r a-m?l,{-\ 557[/‘{!":.

DJ'I-I ﬂ}-f GL\M'« r/s " 66‘1\: e OlM-ﬂ “
&70-~J MACROINVERTEBRATE COMMUNITY
—ABGYE Station # FC—2, RECOW-Station & S C - /
Cnt. Taxa Taily Cnt. - Taxa Tally
N ﬂm/{ag o ,.‘47‘?““" [ (¢ Ewallnsma w7 M4
73 " LTI 1 i mm’iL,: Vil
7 y <o A ! s UQ*\‘M”’?‘M (- i
8 LEi s MJ‘MW” 29 Brrts Chewr's Mmmun’n
4 »4»‘0/;. ﬂoa{“ 1 9 Amphipods yr A .
7 7 fﬁlg‘}_—vﬂﬁ' -’5;0:&/- ] heyuw v ooy
/ ﬁﬂﬂoya(‘ﬂ(‘f > / . :
2~ Wrcw s l/
/12 §iove miote € WMT | Chstorsom : de 1 VA
3 Calegien X i - ', '
z mphii 5 i T
! = S e / ' o
I . (waberine | 3 Lo bovineg 1A
F bezzie. (Pro) ! I ' Gez2 alpe) B
!/ _peconns
/ /61 z"’;y -
o ; e hm%’i éﬂ"fﬁéf MMM
'} [-( Arc«l-’\ _/_/ /
2—* =g / Z [ Sopod« [l
" T Srclemss T,
T I ys4 1
T Dilotera oo tf
3 Cribieula i
| /ﬁ % TOTAL | Jod | /& =] TOTAL: Ijﬁmﬂl
Community Structure
. ABOVE BELOW ABOVE BELOW
% Ephem. % Odon.
% Placop. % Cole.
% Trichop. % Crustacea
% EPT
% Chir. # of Taxa:
% Diptera Biotic Score:
fFomments:

V1.2 05/28/02
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FIELD DATA S

EETS - BENTHIC INVERTEBRATES

Waterbody Name: 7 A4 ~/

Client._ £8¢

Project no._2242 -04-27¢

Investigators: _&&#1 SCH
o7 ST

Date Sample Collected: /{//w: 2%
Habitat Forms Completed: 488 / no

Location; _ 74~/
Ecoregion: _Sualt s/
Weather: __Zuaey , losf

Form Completed By: _ 5%

Form Checked By: .
Fish Sampling Completedy 765 / no

Collection Site Observations

Macroinvertebrate Qualitative Sample List

Above Station  {Below Station Taxa Above Station { Below Station
Annelida
Decapoda
Periphyton: 1234 01234 [Gastropoda
Filamentous Algae: 01@3 4 01234 [Pelecypoda
Macrophytes: 02 3 4 01234 [Hemiptera
Slimes: 1234 01234 |Coleoptera
Macroinvertebrates: 01 @3 4 01234 |Lepidoptera
Fish: 01 2@_4 01234 [Odonata
Other 01234 01234 |Megaloptera
Diptera
2=Common, 3=Abundant, 4=Dominant  {Chironomidae
Plecoptera
Riffle/Run: Ephemeroptera
Shallow Pool: Trichoptera
Deep Pool: 00 % Amphipoda
Backwaters:
Wooady Debris: /O R=Rare, C=Common, A=Abundant, D=Dominant
Emergent Vegatation: Rare<3, Common 3-9, Abundant>10, Dominant>50
Submerged Vegetation: Site Description and Observations:
Depositional Area: ’
Overhanging Veg:
Root Wads: 3o
Undercut Banks: =0
Filamentous algae:
Leafy Debris: /e
Other,

Reviston 1.2 05/28/02
GBMc Assoc, Doc.?
Page 10of 2




ATAS
Rapid Bioassessment Field Sheet

Point Source Date (// (706
Collector __ Az Sample Technique _S7 7444 _ Sediment _flower
"\bitat Description:  ABOVE ___fcr /ao[e (ol s sy o o cimd >, mvvaw(g/J finifef
BELOW
MACROINVERTEBRATE COMMUNITY A
ABOVE Station # (474~ BELOW Station # —ZaFs S i
Cnt. Taxa Tally Cnt. Taxa Tally
! bosecia, vinoge [
p1a eéézzi < M [
8 | el
17 il TH ML
00 hiconomeden g
¢ Cocdefdio, /A
§— Lickape A
Sclctbds ¥/
| Frasprniar | _lem /
- A Y/
! Liech /
/ &M:‘/f’-’: /
—z //
/ gf: %QQ/‘A-"? /
/7 A(ww!aa 7
g Doprin !
Lhnagron {
ﬁ/ ?{m‘:\‘-l;l ?:7 {
Z Mea-? /
(23A] TOTAL: | | | |  :TOTAL: . |
Community Structure
ABOVE BELOW _ ABOVE BELOW
% Ephem. % Odon.
% Plecop. % Cole.
% Trichop. % Crustacea
% EPT -
% Chir. # of Taxa:
% Diptera . Biotic Score:
)..omments

V1 .2 05/28/02
Page 2of2



FIELD DATA SHEETS - BENTHIC INVERTEBRATES

&(7:4"2 Unnwmed T8

Waterbody Name:

Client_ £5bcc

Project no;_2042-06-070

Investigators: _As#1 SEH
s S+

Date Sample Collected: ”[/l‘%/ 26
Habitat Forms Completed: ! no

Location: M— 2
Ecoregion: Gudd Constaf

Weather: 6&#“’? A

Form Completed By: _OB&
Form Checked By: .
Fish Sampling Completed: @ /n

Collection Site Observations

Macroinvertebrate Qualitative Sample List

Woody Debris:
Emergent Vegatation:
Submerged Vegetation:
Depositional Area:
Overhanging Veg:
Root Wads:

Undercut Banks:
Filamentous algae:
Leafy Debris:

Other

Above Station = [Below Station Taxa Above Station | Below Station
f Annelida
B . w Decapoda
Periphyton: 01234 (Gastropoda
Filamentous Algae: (1234 01234 |Pelecypoda
Macrophytes: 0@2 34 01234 |Héemiptera
Slimes: @M 234 01234 |[Coleoptera
Macroinvertebrates: 01234 01234 |Lepidoptera
Fish: 012834 | 01234 [Odonata
Other 01234 01234 |Megaloptera
Diptera
0=Not Observed, 1=Rare ant, 4=Dominant  |Chironomidae
Plecoptera
Riffle/Run: Ephemeroptera
Shatlow Pool: Trichoptera
Deep Pool: Amphipoda
Backwaters: =1
Chanelized:

=Rare, C=Commaon, A=Abundant, D=Dominant
Rare<3, Common 3-9, Abundant>10, Dominant>50

Site Description and Observations:

Hiy Teridie
From widtee
of bf-t« o
Hrnrn
oddly hewl. )
Lertof ot
Seolinad 6:# 443.'7,07‘-

Revision 1.2 05/28/02
GBMc Assoc. Doc.2
Page 10of 2

(fus7een




Rapid Bioassessment Field Sheet

Point Source Date 7// {A’ @
Collector __AEw] Sample Technique _SMA4#/~ _ Sediment _ s+ 7
“‘?bitat Description: ABOVE
BELOW <k domi anted ; Boited fodidet
MACROINVERTEBRATE COMMUNITY . Srel 0TRE
ABOVE Station # BELOW Station# U f4-2
Cnt. Taxa Tally Cnt. . Taxa Tally
S A= HL
45 Beade Hira mt
. "L 4 W / /
/ Loigitre. /
P ‘ﬁ;{d;i;omm:’"!ﬂ; MW
o ﬁl 1 )
YV lvares ' ?ﬂ ,
_ It A ohiola H it/
) Difissel ;m% / ] )
9 wmbacina € Hr
/3 ;5 i utl
7z fezch =/
b Locit [dar M)
, Al Sunftai S / i
! Piagetusg {
Nl &g_.é/géna / /
i ‘ 1' FCMY. s //”
J o/ Eerosy = /!
= i ocketa 2l
¥ Gompln = /
et foere (~ /Y
-/ Luligoe /
I [ TOTAL | | (42 | TOTAL 22706
Community Structure
ABOVE BELOW ABOVE BELOW
% Ephem. % Odon.
% Plecop. % Cole.
% Trichop. % Crustacea
% EPT ' :
% Chir. #of Taxa:
% Diptera _ Biotic Score:
<omments:

]

V1.2 05/28/02
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FIELD DATA SHEETS - BENTHIC INVERTEBRATES

Waterbody Name: //MPF-W(/ b C(?/%"B Locétion: A W"S

Client: ~Ncd

Project no:_2042- 06 - © 7o

Investigators; /&4

ShA-

N

Pl

Date Sample Collected: {///7%’4’
Habitat Forms Completed:l no -

Ecoregion: _ u/t Conste/
Weather: _5vrny oz

Form Completed By: __ 24

Form Checked By: .
Fish Sampling Completed: / no

éollection Site (-)bsewatioﬁs

Macroinvertebrate Quafﬁative_éample List

Above Station  |Below Station . Taxa Above Station | Below Station
' ' Annelida
Decapoda
|Periphyton: 01234 |Gastropoda
Filamentous Algae:- @ 12314 ‘012 3 4 |Pelecypoda
Macrophytes: ot 2 34 01234 |Hemiptera
Slimes: 1234 01234 [Coleoptera
Macroinvertebrates: 01234 01234 |Lepidoptera
Fish: - 01234 | 01234 |Odonata
Other 01234 01234 |Megaloptera
Diptera
O=Not Observed, 1=Rare, 2=Common, 3=Abundant, 4=Dominant Chironomidae
Plaecoptera
Riffle/Run: &% Ephemeroptera
Shaltow Poal: » % Trichoptera
Deep Pool: ) Amphipoda
Backwaters: /5 %
Chanelized
Woody Debris: Z R=Rare, C=Common, A=Abundant, D=Dominant
Emergent Vegatation: : Rare<3, Common 3-9, Abundant>10, Dominant>50
Submerged Vegetation: Site Description and Observations:
Depositional Area: (8. Cypr Kwigs shudat
Overhanging Veg: Linided %MJ“;*:F""
] habiht abuday
Root Wads: éa W‘“‘”’""" oy k-
Undercut Banks: Vi [oar wnde LA y;:,d/hm
Filamentous algae: . T idnd b v
Leafy Debris: 20

Other

O\ paar £

Revision 1.2 05/28/02
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Point Source

Collector 2 4zt Sample Technique M AAH
l:l{abitat Description: ABOVE
S

yri-3

Rapid Bioassessment Field Sheet

Sediment ?

Date 4[/2[09_

- ;

BELOW _cpf~3 - Smanthl & pit afs o'poor L

MACROINVERTEBRATE COMMUNITY

ABOVE Station #__ 474-3 BELOW Station #
Cnt. Taxa Tally Cnt. Taxa Tally
? ﬁﬂﬂihﬂdﬂ/ﬂ ////
[;5 A A
oo y.alh
3 E’ﬁ/ /] '
g Coambeaivimon wilny
Z Olizpet ctuw 4 B
! Hasespiie, hoevisddy /-
2 Hrain o
2 V06 roeis y/a
hy Lgptoray w1
12 Casnis W
3 aldwﬁ'ﬁl— /// ] ( Neufawf&oh‘@
o ChewnhaloPSVoha 41
f # i CZM. 6[ «) Y {, Bevosis)
/ gzaf;ﬂa b4
. U o N‘h‘b'ﬂms /
x e
_1 3 Pg;.ma;;, Ls /4
N 3 Eﬁ"’dﬂi‘ iild
o #ﬂﬁrnnyr 4
4 Sinli 3 W;
HH R~
D fexntfowe 1
5 Ch i!guam:‘égg W
2 Srmuls beseq m
3 Clicd dpnr n (ﬂwﬂ%]
(2Tt |  TOTAL: /2 | | :TOTAL:
- Community Structure
ABOVE BELOW ABOVE BELOW
% Ephem:. % Odon.
% Plecop. % Cole.
% Trichop. % Crustacea
% EPT
% Chir.. # of Taxa:
\ Diplera Biotic Score:
imments:
V1.1 6/99
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DATA SHEETS - BENTHIC INVERTEBRATES

} EiELD

Waterbody Name:__ #4748~/

Client___£aee
Project no:_ 282~ 04-420
B pr

Investigators: JEA

JIF

Date Sample Collected: ___4/20/z004

wg

Habitat Forms Completed: yes / no

éuufé'm/"

-

l.ocation:

Ecoregion:

Weather: ﬂw,%/ é&«o/y /zfa/d /f//w/ _

Form Completed By: /&%~
Form Checked By:
Fish Sampling Completed: yes / no

Collection Site Observations

Macroinvertebrate Qualitative Sample List

Above Station  |Below Station Taxa Above Stafion | Below Station
Lrn-1 Annelida
Decapoda
Periphyton: 1 234 01234 |[Gastropoda
Filamentous Algae: 1 234 01234 |{Pelecypoda
Macrophytes: 2 3 4 01234 |Hemiptera
Slimes; 01234 |Coleopiera
Macroinvertebrates: 01234 |Lepidoptera
‘}} Fish: 0 1@3 4 01234 |Odonata
' Other 01234 01234 [Megaloptera
Diptera

0=Not Ob

- Plecoptera

Chironomidae

Riffle/Run: Ephemeroptera
Shallow Pool: Trichoptera
Desp Podl: Amphipoda
Backwaters: '

Chanelized:

R=Rare, C=Common, A=Abundant, D=Dominant

Rare<3, Common 3-9, Abundant>10, Dominant>50¢

Site Description and Observations:

106 Po rond o dhipw I»-t“ﬂu otr LEE

Sawple ool « 200y ofs o Couflisa o ure

Woody Debris:

Emergent Vegatation: | . 3¢
Submerged Vegetation:
Depositional Area:

Overhanging Veg: 6o
Root Wads: /0

«NOTE woto L woody deli. Graschmgs.

Undercut Banks:

Filamentous algas: e, 7”"»{’“;0/%
Leafy Debris: iy MZ
Other. wenly dubs.

Revision 1.2 05/28/02
G6BMc Assoc. Doc.2
Page 1of 2




Kaptd Bioassessment Field Sheet

Point Source _tanpmea! Ainfacy to EDornd Choni R Copne _phidoa 80/ Date jzg/dé / JUsS

Collector P Sample Technique s maa Sediment ?
Ha_bitat Description:  ABOVE __ wrg-

3

i BELOW
" MACROINVERTEBRATE COMMUNITY
ABOVE Station # g7 8-/ BELOW Station #
Cnt. Taxa Tally : Cnt. Taxa Tally
z 4:4 Q‘r.&' ¥ ﬁ - M //
2z Higogholon Y
_7: J{fﬁl‘ i
! lede /
9 Exallyuna. wH iy
b &orndue Ty
1770 (riad . T T
2 Divewntus (forne) - )
3 &ﬁlvklj {fatvac) “# ‘
2 Shevetmis Clacvie)
/ l}/}w/'d‘.‘ / (”VJVM«—*’-‘*vs')
3 SLirde i
Ay % Czw.uu,i will
3 Simulinwe .
Z j Chevebiorus
4 Towy e won /24
- Ovivomsominvas éle7
£_= Orv 0ok 19; it Y. i /4
(22 T TOTAL wa@ ] ] [ TOTAL: E
Community Structure
ABOVE BELOW ABOVE BELOW
% Ephem. % Odon. ‘
% Plecop. % Cole.
% Trichop. _ % Crustacea
% EPT
% Chir, # of Taxa:
\ Diptera Biotic Score:
mments: k
v1.16/99
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FIELD DATA SHEETS - BENTHIC INVERTEBRATES

Waterbody Name:_&768-2  £0cc e¥etusar Pkl

Client:__&b¢¢

Project no.___god2-0¢- 072

Investigators: _ £f&£xn JEA
JIE J§A

Date Sample Collected: __¢/22/o 0

Habitat Forms Completed: yes / no

Location:

Ecoregion: Guss ﬁ'M.tfﬁ/

Weather:

- YAl

/”‘N(y‘ clo

Phvest

Form Completed By: ezsu~

Form Checked By:

Fish Sampling Completed: ! no

Collection Site Observations

Macroinvertebrate Qualitative Sample List

Above Station  |Below Station Taxa Above Station | Below Station
- urh-2_d. Annelida
Decapoda
Periphyton: 1234 2 3 4 |Gastropoda
Filamentous Algae: V1234 0 55 2 3 4 |Pelecypoda
Macrophytes: @2 34 01 @4 Hemiptera
Slimes: 61 2 3 4 0#23a4 Coleoptera
Macroinveriebrates: o1 4 |Lepidoptera
Fish: @ 3 4 0423 4 |Odonata
Other, 01234 01234 |Megaloptera
Diptera
0=Not Observed, 1=Rare Chironomidae
Plecoptera
Riffle/Run: Ephemeroptera
Shallow Pool: Trichoptera
Deep Pool: Amphipoda
Backwaters:
Chanelized:
Woody Debris: 4 R=Rare, C=Common, A=Abundant, D=Dominant
Emergent Vegatation: g s Rare<3, Common/3-8,:Abundant>10, Dominant>50
Submerged Vegetation: Site Descriilibfi #hd Observations:
Depositional Area: 10 it ) urt
Overhanging Veg: LT L St~ 70
Root Wads: 20 10 _r_j“s Z_ i et Ly
Undercut Banks:
Filamentous algae:
Leafy Debrlis: 10
Other

Revision 1.2 05/28/02
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rapia sioassessment Field Sheet

Point Source __ U78-2> _soce grrjuear pitil, dfs month UFe Date_%9/0p
Collector N Sample Technique sMAKH Sediment ? _sows_coppede/ —
Habitat Description: ABOVE
4
|8 BELOW _s#y7£-2
' MACROINVERTEBRATE COMMUNITY
ABOVE Station#___ 478-2 BELOW Station #_ 4782 ( duns)
Cnt. Taxa Tally Cnt. Taxa Tally .
' g widee 3 Awpipde HLHHH/
Qm a¥s ot /4
- =2 1 ok 2]
b Ansa any
3 ledhgre Vi [ Lwnlbsmn L
el ¥ Lonrlden 4T #1011 7 f‘ﬂﬁ&d& v
(, Dot by 3 L il 8 Dimeky M
/8 D) wentua Lfayvee) Wl a4 : /- wahL‘(u'a
o lodopi IMM zﬂ _
a HUvavis /14 & dvatag ﬂ [l
9 Quttoidac (aind 40/ ;7 3 m.gado.amw d@__
L7 . Chadvecows _ pid1 #4747 1% Cluoloorus HIWPELTT
Y} | HexATom A {
4 Seae/pr) s VA 2 e wvlmi 5
S Awteytenyy Hi ' o
4 Chegmﬂaﬁ}(ﬂ[ﬁ - S QM“MF%W A i
3 St s bitan 2 A Dienwlinm, L]
12 Chigsomigdee gy -
Ch sromgmmee 7y & Chiosmwor Wl
O Thoodsnas, y/i
y/)
L { TOTAL | | [ T TotAC |
Community Structure
~ ABOVE BELOW ABOVE BELOW
% Ephem. % Odon.
% Plecop. % Cole,
% Trichop. % Crustacea
% EPT
% Chir, # of Taxa:
\Diptera Biotic Score:
imments:
V1.1 6/09
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FIELD DATA SHEETS - BENTHIC INVERTEBRATES

Waterbody Name:__¢/7¢ -/

Client_£&Dce

Project no. 204 2-04-472
Investigators: _Rgr~ JiA
' WE R

Date Sample Collected: #/2e/0 ¢

Habitat Forms Completed/ no

Location:
Ecoregion: Guwr (ogssml’ .
Weather: cé;waﬁ / pred of 207~

Form Completed By: /.E""/'A sy
Form Checked By:

Fish Sampling Completed: (f&8 / no

Collection Site Observations

Macroinvertebrate Qualitative Sampie List

Above Station  |Below Station Taxa Above Station | Below Station
e=! UTS = 2r Annelida
Decapoda
Periphyton: 02 3 4 01234 |Gastropoda
Filamentous Algae: 08234 01234 [Pelecypoda
Macrophytes: od2 34 01234 |Hemiptera
Slimes: 0D2 34 01234 |Coleoptera
Macroinvertebrates: 0 1@4 01234 |lLepidoptera
Fish: 08234 | 01234 [Odonata
Other 01234 01234 |Megaloptera
Diptera

Riffle/Run:

Shallow Pool:
Deep Pool:
Backwaters:
Chanelized:

oody Debris:
Emergent Vegatation:

Depositional Area:
Overhanging Veg:
Root Wads:
Undercut Banks:
Filamentous algae:
Leafy Debris:
Other

Chironomidae

L Plecoptera

Ephemeroptera

Trichoptera

Amphipoda

Submerged Vegetation:

do R=Rare, C=Common, A=Abundant, D=Dominant
: Rare<3, Common 3-8, Abundant>10, Dominant>50
Site Description and Observations:
L Kl
20 SA ' A
Ao ot vt wl
ko poiet of smerm
dg,’o/dmﬂ ' f
s
2 premy re
22 o‘;ﬁ- of rps
: Gﬁ‘lfa h}mﬁ

Revision 1.2 05/28/02
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Rabid Bioassessment I'-".i.éla“Sheet |
Date 4/ 5"/_260‘

204206-070

Point Source

Collsctor ___Agi~ Sample Technique S AA4 Sediment ?

Habitat Description:  ABOVE

| BELOW __ ¢t7¢-/

< pwrAwed /;'rléwﬁavq_ dbw Hris-

MACROINVERTEBRATE COMMUNITY

4 -

P :

ABOVE Station #

BELOW Station # 72/
Cnt, Taxa Tally Cnt. Taxa Tally
/Y Tsopodn vl
3 &Mrik’ab H {2z volensed)T
F_ ddadulinig m
s Dbhoadey W
/_ legin L
/ Disstraties Claviac) i
2 'lA“ﬂli’ui L
Y J ﬁ%“m»wpl«- t
: Z Heyakop o j il
Z_  chaborous yit¥
7 . Sbiewsite tH1lr
Y pigit I
8 an}:fm AT
1
] 4' Efchpstodint aan |
[ | TOTAL: < | L/ema] TOTAL [ /04
Community Structure B
ABOVE BELOW ABOVE BELOW
% Ephem. % Odon.
% Plecop. % Cole.
% Trichop. % Crustacea
% EPT
% Chir. # of Taxa:
\Diptera Biotic Score:
Jmments:
V1.1 e/99
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FIELD DATA SHEETS - FISH

Waterbody Name: AT foak . Location;__ /¢~ 2 " Fe-|
Client_&£dcc . Ecoregion;_GeeF CoAsiAy .
Project no:_20 F2-9&-07D Weather:_/ Ay Llbedy-miosr sy Chn—
v - - / /
lnvestigators: 2 £ m . N
SkH | JIE . Form Completed By; & £~
- Date Sample Collected: /// 7/5¢ . Form Checked By:

Habitat Forms Completed:/ no Fish Satnpiing Completed: f no

Collection Slte Observations

© Feod fe-2
Above Station Below Station

Additional
Observations:

Periphyton: 23
Filamentous Algae: - 23
Macrophytes: -0 @2 3
Slimes: ' 0/1 2_ 3

3

Macroinveriebrates: 1
Fish:

Other : - 0123

Lo L Y
LB LR <L R U S T
LS S SN N

Riffle/Run:

Shallow Pool: _ %ﬁ 20 75
Deep Poot: ' ' 15"
Backwaters: .

Chanelized:

Woody debris: q0 ' B xs Fe-: pabtel Abuselnd
Emergent Vegatation: ‘ ) Fosd flbe ol el e$
Submerged Vegetation: » ¢
Depositional Area: s . Fia gxﬂ
Overhanging Veg:
Root Wads:
Undercut Banks:
Filamentous algae: . . ~
Leafy debris;

O
N

_Substrate Score Ad}. Score
Bedrock: ' X 0.1 )
Lg. Boulder: X1.0 A
Bouldars: - X1.0 v

Rubble: X1.0 P
Gravel: 15 X058 /o

| YSenck g yosterd PrE X0.1| &2 ' ) | 1)_.
Mud/Silt )’ng DM ety ¢ xoi| @30 ' . //

Score: Abundant 11-15, Common 6-10, Sparce 1-5, Absent 0 _ PRT- 2¢)9

Revision 1.2 05/28/02
GBMc Assoc. Doc.1
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Whove Station #

Fé/z/ S Lo\

Seine

Sampling Gear Type:
Unit of Effort: Above:

Gill nets

2672 20T

2L ¢ Below:
Quantity of Available Fish Cover:
Above Station: Very Abundant, Abundant, Moderate, Absent

. | Below Statiorfs Very Abunda, Abundant, Moderate, Sparse, Absent

Site Description & Notes:

Above Station: w/cﬁ, 5‘4’4//#»0 Qf?*/a//r/éﬁ aémm/ﬂ«f L e Amwz’év,n/

bogle cwd par - JA&,M}N )AM&/,{ Ay

Below Station: e JSéertd o ,e_zou/m,ﬂdfc @.é /c‘*w P27 Lad ﬁ,qL

I Seea~l m&/

Fish Species Observed |

Fc»\

Below Station # ?,’ (-2

A Aboje Sletion

\

GO _Lons & s tsh WWMM/ \'IH—ZG @

@ Getenn 2 @!M@»«O r;um;:*k_% H

D mte/ L .#H’ M [

- @ cevel chibe for Wi \ (e\eaﬁe\& “

Ve el byl (1] - fi

ﬁ'_ﬁ’u—c/// Greg A /'wémo/ /E .
b Rlws /1 1 8

WALMz A TH ' , (l RO (DH A‘;%WT
Y B Brass frobac/ W (2eleqsd) /&Lferw&

‘\\E;Sﬁb\ g‘”(‘h«ﬂf/l. s e e / y o/ i; '
Bleet-. ed 7B i, D H — mly sbser TRVt ) fUQ'(S
cmuul, j Common [HT Bfiecues

Gann busia M @ _
o (st) 1ol § 2 v
W ro\\ar,&sb& i @
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e

R

Waterbody Name: UTA-/

EIELD DATA SHEETS - FISH

| ocation; (/(774 "/

Client,_ ELX

Project no:_=2042 06 -p o

- Investigators: __ /2"

sk H

Ecoregion:_ Se ff Coa st~

Weather,  Siwny
i

JEE

HE

Form Completed By:__ o&v%

Date Sample Collected: L// Jﬁ/‘ F

Form Checked By:

Habitat Forms Completed: / no

Fish Sampling Completed: @/ no

Collection Site Ohservations

Above Station Below Station

Additional

Qbservations:
Periphyton: | 01 3 4 01234
Filamentous Algae: 0 1(203 4 01234
Macrophytes: 0 1 3 4 01234
Slimes: (D123 4 01234
Macroinvertebrates: 1234 0123 4
Fish: 01 2@4 01234
Other 01234 0123 4

IShaliow Pool:
Deep Pool:
Backwaters:
{Chanelized:

Woody debris:
Emergent Vegatation:
Submerged Vegetation:
Depositional Area:
Overhanging Veg:
Root Wads:

Undercut Banks:

Substrate Score
Bedrock: ' X041
Lg. Boulder; . X1.0
Boulders: X1.0
Rubble: X1.0
Gravel: X0.5
Sand: X0,
[Mud/siit: oA X 0.9
Score: Abundant 11-15, Common 6-10, Sparce 1-5, Absent 0
Revision 1.2 05/28/02

GBMc Assoc. Doc.1
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/v laand

Sampling Gear Type: %/E_I'ecrt};ﬁshin'g ) - Seine Gill nets

Unit of Effort: Above: _Below; /¢S5

Quantity of Available Fish Cover:
Above Station: Very Abundant, Abundant, Moderate, Sparse, Absent
Below Station: Very Abundant,@ . Moderate, Sparse, Absent

Site Description & Notes:

Above Station:

\ ﬁ-)("(ﬁf V""—Q Pm’q‘_ﬂiﬁ.

Below Station: Dep  puofs Lo fruver L vy St 7(% e,
i ree c.//q ieed itjé 015, a(e?ﬂ ﬂ:jﬁ A“r'*”’/‘[o/ ramoé
Fish Species Observed
Above Station # ' Below Station #

As&&e-momﬂ bos=< i @ =
Zowévo\/ yMM(M/WW/‘ (’1)
(reert (-7
g/uﬁg‘ // G 15

|
P/ W” @

< hfecf M/ 13/

Bl iane ] (3)
fieohe fuch - i H)
Lo fuson W W ﬁ"‘)
spotlee kb w 16
4&15;:-—%;4%@%—/ Al g T 5B)
J ™ n.‘ai(vt/ / m
Decer U*-‘Z\“u\choS@- BE_s\ifoe 4// / _ﬂ
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FIELD DATA SHEETS - FISH

Location: &(7/_47"2
Ecoregion:__ (oot Coxs/nt
Weather_ <, e S Py #~

Waterbody Name: UTAZE
Client,__EbcC
Project no:_2.042-06-070

Sk H

Investigators: _& &+
A5 JUF Form Completed By;_ J8/3
Date Sample Collected: 4/ / 12/ o Farm Checked By:

Fish Sampling Completed: ! no

Coliection Site Observations

Habitat Forms Completed: l no

RifﬂeIRun:

Shallow Pool:

Deep Pool:

Backwaters:

 Chanelized:

Woody debris: ‘ =
Emergent Vegatation:’
Submerged Vegelation:
Depositional Area:
Overhanging Veg: IZ®)
Root Wads: =20
lUndercut Banks: /D
Filamentous algae:
Leafy debris:
Substrate Score Adj. Score
; #cfa[/‘-'-" (—/a-y YA -3/A X091
Lg. Boulder: X1.0
X1.0
_ X1.0
(0 % X0.5
: X0.1
5@{/{;/9‘ — 0% X 0.4

| Score: Abundant 11-15, Common 6-10, Sparce 1-5, Absent 0

f- R

—Abovea Station Below Station

Additional

Observations:
Periphyton: 021 2 3 0123 4
Fitamentfous Algae: @1 23 01234
Macrophytes: 02 3 01234
Slimes: @1 2 3 01234
Macroinvertebrates: 0123 012 34
Fish: 012@ 01234
Other. : 0 123 0123 4

0=Not Obs 2=Co i
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U7A -2

Sampling Gear Type:
: )) Unit of Effort: Above;

"E'I_e‘ectrofishing

Seine Gill nets

Below: =2/ 777

Quantity of Available Fish Cover:

Above Station: Very Abundant, Abundant,
Below Station: Very Abundant, Abundanl@

Moderate, Sparse, Absent

Sparse, Absent

Site Description & Notes:
Above Station:

Below Station:

Fish Species Observed

4=
3T

Below Station # WWM W M, M % / [L{ﬂ

(ot Cls

) & t-m'('n 35e cﬂglf«r/

Above Station #
Lovgger _Sinbih T MM A A T
breor ] L e - G9)
Sttt 7 / 3
fwsa fitee] Vi @)
) Jecspnondh Fas L 0,
= / D)
Lreet Chpbacke ! 02
pollen  Lhive W Q'Q) 6 “?/ aﬂ'efrwgm ‘
Caddin  ghinec WMMMM} (E?I) o
et M %
Lo fosgia MMMJ’WM// O
Buce:/] MBI T L 3
Block sprodech B seioviow M Jl /j%
CApRS5 b il 3
AN ooy e s 2 (fok T Tt o del s minl, i ANY/()
N efow ful e / ()
Deler  Sudich 7 / R
Hagis sgreivs 2 Pugwse e | /]
Lilbor Fogpiun o I (I
2
O
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FIELD DATA SHEETS - FISH

Waterbody Name:_ ({74 — >

Client,__ U ¢

Project no; 2292 -o—070 .

Investigators: £ 1

=4

BB

T

Date Sample Collestec:_ /2 /o
Habitat Forms Completed: [/ no

Location: 0(7/—‘_4 -5
Ecoregion: Gdf ast "\-/

Weather: ey,

Form Completed By:__) 84 .

Form Checked By:

Fish Sampling Completed: / no

Collection Site Observations

Above Station

Below Station

Additional
Observations:

Periphyton: 123 4 01234

Filamentous Algae: 12 3 4 01234

Macrophytes: 02 3 4 01234

Slimes: 61234 01234

Macrolnvertebrates: 01234 01234

Fish: 01234 01234

Other 01234 0123 4

Submerged Vegetation:
Depositional Area:
Overhanging Veg:
Root' Wads:

Undercut Banks:

Filarnentous algae:
Leafy debris:

Substrate Score Adj. Score
Bedrock: X 0.1
Lg. Boulder: X1.0
Boulders: X1.0
Rubble: X1.0
Graval: X 0.5
Isand: Hemrd Fon dﬂy S6 % X 0.1
Mud/$lit: 70% X041

Score: Abundant 11-15, Common 6-10, Sparce 1-5, Absent 0
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UTA=S

Sampling Gear Type: < Eiagirofishing>  Seine Gi

Below: 95?7

Unit of Effort: Above:

I nets

Quantity of Available Fish Cover:

Above Station: Very Abundant, Abundant, Moderate, Sparse, Absent
Below Sfation: Very Abundant, Abundant, Moderate, Sparse, Absent

Site Description & Notes:
Above Station:

Below Station:

Fish Species Observed

Above Static_)n #

Below Station #

Lpfed

M/

(oeees)

A/

@)
@) .

%‘fraﬂfs Spreles [ Hlacdddal Shad

Vf/é’:\) gw'//i\fa— D’{

=

Cive £ (b o

Y

wnu-‘y'w o~

/

7
O

56/9/‘4” Foppn frirte~
g/ﬂc/é's:ﬂf

o/ Tpeiane Vi

(<)

M ATy 27
)

ngcaf_. - M T W
/’fo‘fffffﬁ // ?rlcc,mz)se/ﬂ:mw _///
Ceas P cf{”f’/ 4 m
Locbils;a | T @)
) ﬁmﬂ«’y/eé )’219/‘»)4'-—, /
Hoteps 2l // .
el tins YA AL
gdhostoma  Bludwog duclec | )

N’
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FIELD DATA SHEETS - FISH

TG~/

GKH& C-ba.-s#x/

Weather: fd‘f/\; C o Y s

Waterbody Name:_ ({785 - { Location:
Client___ =D Ecoregion:
Project no;_ ROH=2-Ote- 07@
Investigators: 4L oBS
S QI
- Date Sample Collected: /;‘0/ ¢

Habitat Forms Completed: @f no

Form Compieted By: “—‘255 .
Form Checked By;

Fish Sampling Completed .I no

Gollection Site Observations

Periphyton:
Filamentous Algae;
Macrophytes:
Slimes:
Macralinvertebrates:
Fish:

Other

Above Station Below Station

'3 4 01234
0 1(P3 4 01234
od2 3 4 01234
@123 4 01234
0153@) 01234
0137374 01234
01234 01234

Additional
Qbservations:

Riffle/Run: =
Shallow Paol: =5 X
Deep Pool:

Backwaters

Ch

Woody debris:

Emergent Vegatation:

Submerged Vegetation:

|Depasitional Area:
Overhanging Veg:

X 0.1

X1.0

X1.0

X1.0

X 0.5

70 Yo X 0.1

/0 o X 0.1

Score: Abundant 11-15, Common 6-10, Sparce 1-5, Absento
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Sampling Gear Type:
Unit of Effort: Above: 7= 7 s

Eiectroﬁslhi,rny Seine Gill nets

Below:

Quantity of Available Fish Cover:

Above Station: Very Abundant, Abundant, Moderate, @ Absent
Below Station: Very Abundant, Abundant, Moderate, Sparse, Absent

Site Description & Notes:
Above Station:

”a(rmu odufmc/ a/tﬁwl“’“‘-’)/i"’/ A/ '?""O/ -:Aou//

/,Iga/‘5 a7L (5‘,_7[5,%/?: ﬂl‘fc.kajc 6%0151 :‘77“74:-:—% Ufa/#' (o 1}14 5{{/7%

Below Station:

Fish Species Observed

Above Station # (TR~ ,

‘Below Station #

mu’-f "C é-(":/

/ (1)

[ s ubs “-"é"""

Al D

g-ev’#m Siver

M I )

_/,c ey 4wy\¥ !/)

/Il (B)

) H%L ’%’nﬂd’ 0/ ‘/P“"””a"')

1 (2>

Lo mr\fe»\/ < odia),

] 3

H%’q Wﬁw.um -

/ 0

Aoutn_pet /] | @
7 _,WM 4wn‘tt£h l : @
Zloectl] / ()

ciool ¢ L ub

K[uclﬁf\ﬂe..” OQaf‘l'fk
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FIELD DATA SHEETS - FISH

Waterbocly Name: Uﬂ’g' 2 : Location:__{a -2~

Client.__EPel Ecoregion:_buwkf (oatdad

Project no:_2uud - € (n'o?d Weather: PMZ,, &icwdy /{o

Investigators: £ geH
v 2 oKL Form Completed By:__S f—’ ¥

Date Sample Collected: ‘7/ / 2-0/ L4 . Form Checked By:
Habitat Forms Completed’! no Fish Sampling Completed: @ !/ no

Collection Site Observations

uT -2

Above Station Below Station

Additional
Observations:

Periphyton:
Filamentous Algae:
Macrophytes:
Slimes:
Macroinvertebrates:
Fish:

Other

Og

Qmmmwmwm
G} 03 0 O D LY
E N O N NS
o T o B e T T e T o R e}
B T T NS, S S S
MNNRONDNN
Q3 W W LW Wty
BN N N N N N

[=JR ol = B = N ]

N-.t._\_;.....—x

O—Not Qbserved, 1=Rare, 2=Commeon 3=Abundant, 4=Dorinant
Riffie/Run: L0 7
Shallow Pool:
Deep Pool:
Backwaters:
Chanelzed

Woody debris:
Emergent Vegatation: L

Submerged Vegetation:
Depositional Area: [[»)
Overhanging Veg: 1)
Root Wads: Lo
Undercut Banks: 15

Eitamentaus algae: Sind] @ 2.0

Leafy debris:

Substrate Score Adj. Score
Bedrock: X 0.4
Lg. Boulder: X1.0
Boulders: X1.0
Rubble: X 1.0
Gravel: @ X 0.5
Sand: - X 0.1
Mudigit. (e, 2 X 0.1

f Score: Abundant 11-16, Common 6-10, Sparce 1-5, Absent 0
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Sampling Gear Type:
Unit of Effort: Above:

lectrofishin

Seine Gill nets

Below:

| Quantity of Available Fish Cover:

Above Station: Very Abundant, Abundant, Moderate, Sparse, Absent
Below Station: Very Abundant, Abundant, Moderate, (Sparse, Absent

Site Description & Notes:

Above Station:

UTe -2

Below Station:

Fish Species Observed

Above Station #

Below Station# (p .5

U‘Hf th - M)Qem:e,o’ E ID 'L\re,\&r,e,@

Green Suafisch
glack gulined - | o
Low’: Zady - Az @
Creeh (hab - S (’qﬁ
(Gambuse  —~ £ \f?j
GorossCclter) - <
bedLinglivec . 29 /(-‘7
tollen Fiver - 4 /CT 3 inteqrsd
WAk Ao - |
Cred. Chnh Sugleer - J*\'U*ﬁ \ @
Alodroples Spp, | -2
Fuﬁ'vwse . b @

Wiy

D)
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FIELD DATA SHEETS - FISH

Waterbody Name: A7 <~ ( Location:____({T¢ é‘/
Client__ EZDCC . Ecoregion:__ (3 /7ﬁ é’o«a?/"*/ .
Project no:__204< -0¢-070 Weather,__ fer ! y & /wudf;_/ y e
tnvestigators: _ &M <k & ' :
T8 = Form Completed By:__ 555 .
Date Sample Collected; </ /9‘5/ oG Form Checked By: .
Habitat Forms Completed: / no Fish Sampling Completed: f no
Collection Site Observations
Above Station Below Station
Additional
Observations:
Periphytort: 01234
Filamentous Algae: 01234
Macrophytes: 01234
Slimes: 01234
Macroinvertebrates: 012 3 4
Fish: 01234
Other 01234

Riffle/Run:
Shallow Pool:
Deep Pool:
Backwaters:
Chanelized:

a debris:

Woody debris: <
Emergent Vegatation:

Submerged Vegstation:

Depositional Area: 7S
Overhanging Vey:

Root Wads: =
Undercut Banks: s
Filamentous algae:

Substrate Score Adj. Score
Bedrock: X 0.1
Lg. Boulder: X1.0
Boulders: X1.0
Rubble: X1.0
Gravel: 5 Y X 0.5
Sand: A= N X 0.1
Padsatit- Qo /¢y %o X 0.1

I [

Score: Abundant 11-15, Common 6-10, Sparce 1-5, Absent 0

Revision 1.2 05/28/02
BBMc Assoc. Doc.1
Page 1 of 2




N

ST~/

Electroflshlng

Seine Gill nets

Sampling Gear Type:
Unit of Effort:  Above: (007 Below:

Quantity of Available Fish Cover:

Above Station: Very Abundant, Abundant, Moderate, Absent
Below Station: Very Abundant, Abundant, Moderate, Sparse, Absent

Site Description & Notes:

Above Station: Mo T . Aeined Q/V <AA//HJ ﬂso/6 |
/40{}' “Aéh w\fv%: . 160 \/0{5 "F asl/\‘-“c/t’“ffj u“e“f 5‘»’1&/&@ ,(M] 574571/"“"‘"*‘ o \psz]

ra

Below Station:

Fish Species Observed

Above Station # Below Station #
Loing wec Mot )| (&
foree /
Lovek  LadeucFer L |
Dece -ty L (1)
Lrass [ / (ﬁ
fecte focb w (5)
Ld P ghiver ) (10
Gool den T pminnon # ! 0l
fock ot i | Y i
rembusia S A7 1 (%)
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date 4/20/2006
Station:  UTC1
Watsrbody
Crew: REM/SKH/JBB/JJF
Width (ft): 35 _Area: 0.8 Max Vel:  0.05
Flow {cfs): Velocity:  0.01 Min Vel: 0

1.5

05

0.3

0 0.15 0
2.0 0.5 0.2 0.02 0.1 0.002
2.5 0.5 0.2 0.02 0.1 0.002
3.0 0.5 0.2 0 0.1 0
3.5 0.5 0.1 0 0.05 0

Start
Stop

1025
1030
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date 4/20/2006 Start 1030

Stop 1040
Station:  UTB1
Waterbody
Crew: REM/SKH/JBB/JJF
Width (ft): _ 7.0 Area: 2.4 Max Vel: 1.07

Flow (cfs): # Velocity:  0.73 Min Vel: 0

1.0 0.5 0.3 0.73 0.1098

1.5 0.5 0.3 0.76 0.15 0.114
2.0 0.5 0.3 0.67 0.15 0.1005
2.5 0.5 0.3 0.86 0.15 0.129
3.0 0.5 0.4 0.84 0.2 0.168
4.0 1.0 0.4 1.07 0.4 0.428
5.0 1.0 0.5 1.04 0.5 0.52
5.5 0.5 0.5 0.99 0.25 0.2475
6.0 0.5 - 04 0.68 0.2 0.136

6.5 0.5 0.2 0.45 0.1 0.045
7.0 0.5 0 0 0 0
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date 4/20/2006 Start 1010
Stop 1020
Station:  UTB2
Waterbody
Crew. REM/SKH/JBB/JJF
Width (ft): 6.5 Area: 3.1 Max Vel: 0.9
Flow {cfs): Velocity: 0,49 Min Vel: 0

1.0 0.5 0.5 0.83 0.25 0.2075
1.5 0.5 0.5 0.46 0.25 0.115
2.0 0.5 0.6 0.6 0.3 0.18
2.5 0.5 0.7 0.65 0.35 0.2275
3.0 0.5 0.7 0.9 0.35 0.315
3.5 0.5 0.7 0.72 0.35 0.252
4.0 0.5 0.7 0.83 0.35 0.2905
4.5 | 0.5 0.5 0.45 0.25 0.1125
5.0 0.5 04 0.46 0.2 0.092
5.5 0.5 0.4 0.28 0.2 0.056
6.0 0.5 0.2 0.13 0.1 0.013
6.5 0.5 0 0 0 0
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date 4/18/2006
Station:  UTA1
Waterbody
Crew: REM/SKH/JBB/JJF
Width (ft): Area: 0.0 Max Vel 0
Flow {cfs): Velocity:  #DIV/Q! Min Vel 0

Qiojo|ojo

Q|o|ojo|o

Start
Stop
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date 4/18/2006
Station:  UTA2
Waterbody
Crew: REM/SKH/JBB/JJF
Width (ft): 10.0 Area: 57 Max Vel: 1.09
Flow (cfs): Velocity:  0.63 Min Vel 0

2.0 1.0

0.5

0.5

0.66 0.33.
3.0 1.0 0.6 0.78 0.6 0.468
4.0 1.0 0.7 0.98 0.7 0.686
5.0 1.0 0.7 1.08 0.7 0.742
6.0 1.0 0.7 1.08 0.7 0.763
7.0 1.0 0.7, 0.85 0.7 0.595
8.0 1.0 0.8 0.53 0.8 0.424
9.0 1.0 0.6 0 0.6 0
10.0 1.0 0 0 0 0

Start
Stop

1105
1115
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. . 1 1 .
2.0 1.0 A 0.46 1 0.46
3.0 1.0 1 0.49 1 0.49
4.0 1.0 1 0.5 1 0.5
5.0 1.0 1.1 .43 1.1 0.473
6.0 1.0 1.1 0.4 1.1 0.44
7.0 1.0 1 0.38 1 0.38
8.0 1.0 0.8 0.4 0.8 0.32
9.0 1.0 0.6 0.33 0.6 0.198

10.0 1.0 0.3 0.16 0.3 0.048
10.5 0.5 0 0 0 0

date 4/17/2006 Start 1740
Stop 1745
Station:  UTA3
Waterbody
Crew: REM/SKH/JBB/JJF
: Area: 8.9 Max Vel: 0.5
Velocity:  0.34 Min Vel: 0
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6.0

70

0.6

0.6

. 0.33 0.198
10.0 1.0 0.6 0.21 0.6 0.126
i1.0 1.0 0.5 0.24 0.5 0.12
12.0 1.0 0.3 0.05 0.3 0.015
13.0 1.0 0.2 0 0.2 0
15.0 2.0 0.2 0 0.4 0

date 4/19/2006 Start 1036
Stop 1046
Station;  FC1
Waterbody
Crew: REM/SKH/JBB/JJF
Area: 8.2 Max Vel:  0.41
Velocity:  0.16 Min Vel 0
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date 4/17/2006
Station:  FC2
Waterbody
Crew: REM/SKH/JIBB/JJF
Area: 18.0 Max Vel: 0.43
Velocity:  0.12 Min Vel 0

4.0

2.0 0.6

1.2

0.22 0.264
6.0 2.0 0.8 0.23 1.6 0.368
8.0 2.0 04 0.43 0.8 0.344
10.0 2.0 0.3 0.16 0.6 0.096
12.0 2.0 0.6 0.03 1.2 0.036
14.0 2.0 1 0.08 2 0.16
16.0 2.0 1.2 0.05 24 0.12
18.0 2.0 1 0.04 2 0.08
20.0 2.0 1 0 2 0

Start
Stop

1255
1305
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EDCC 4G - Instream Minerals Data

UTA1 UTCA
Date CI (mg/l) — [SO,(mg/L) [TDS (mgiL) | [Date Cl'(mg/L) [SO,(mgiL) [TDS (mgiL)
417/06 24.4 3.00 124 4/19/06 13.0 321 258
4/30/06 35.7 3.06] 153 4/20/06 13.2 34.0 304
5/31/2006 5.54 300 5/31/2006 13 26.2 206

UTA-2 UTB-1
Date Crimg/L) |so, {mg/L) {TDS (mg/lL) Date CI'{mg/L) |soO, (mg/L} |TDS (mg/L)
4/17/06 31.0 44.5 362 4/19/06 37.9 73.2 560
4/20/06 327 52.0 408 4/20/06 38.1 74.4 524
5/31/2006 26.9 11.1 142 5/31/2006 18.7 49.5 178
UTA-3 UTB-2
Date Ci{mg/L) |SO4(mg/L) {TDS (mgiL) Date Cl'(mg/l) [SO,(mg/t) [TDS {mgiL)
41706 27.2 41.5 358 4/19/06 39.9 75.4 492
4/20/06 29.9 45,0 372 4/20/06 38.6 74.4 512
5/31/2006 19.8 11.7 130 5/31/2006 19.6 51.8 206
FC-1 FC-2
Date Cl'(mg/L) [SO4(mg/l) {TDS (mg/l) Date Cl'(mg/L) |SO,(mg/L) [TDS (mg/L)
4/19/06 568 64.4 1160 4/17/06 777 24.0 1740
4/20/06 629 64.8 1410 4/20/06 497 56.3 1100
4!20[0§£dup) 553 1370 5/31/2006 375 15.8
5/31/2006 689 1200

ECOREGION NUMBERS (Cl, S04, &TDS): 14 mg/L, 31 mg/L, & 123 mgiL
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Ana-Lab Corporate Laboratory P.O. Box 9000 Kilgore, TX 75663
B T I L KA

Phone 903/984-0551 FAX 903/984-5914 e-Mail corp@ana-lab.com NELAP-accredited #02008

FPrinted: 04/25/2006

Kyle Hathote PIOj eCt

Page 1 of 3

GBMc & Associates
219 Brown Lane
Bryant, AR 72022-
Results for Client GBMH
Parameter Resulis Units RL Flags CAS Bottle
821581 FC-2 Received: 04/18/2006
Liquid Aqueous Collected by: Client Affiliation.  GBMc & Associates 04/17/2006 1235
EPA 160.1 Anafyzed: CLH 04/20/2006 0930 QCgroup 179517
Total Dissolved Sollds 1740 mg/L 50 01
EPA 300.0 Analyzed: GDG  04/19/2006 1003 OCgroup 179611
Sulfate 24.0 mg/k 3.00 (1]
EPA Method 300.0 Analyzed: GDG 04/192006 1003  OCgrowp 179611
Nitrate-Nitrogen, Total 0.371 mg/L 0.100 01
EPA Method 300.0 Analyzed: GDG 04/19/2006 1343 OCgroup 179611
Chloride 777 mg/L 150 01
The above methods that we used are approved for NPDES reporting as listed in 40 CFR 136 Table 18 or Ana-Lab has specific approval from EPA to use
this method under 40 CFR 136, . ’
AR A
) 821582 UTA-3 Received: 04/18/2006

Liquid Aqueous Collected by: Client Affiliation:  GBMg & Associates 04/172006 1405

EPA 160.1 Analyzed: CLH 04/20/2006 0930 OCgroup 179517
Total Dissclved Solids 358 mg/t, 10 o

EPA 300.0 Analyzed: GDG  04/19/2006 1023 OCgroup 179611
Sulfate 4L5 .. mglL 300 01

EFA Method 300.0 Analyzed: GDG  04/19/2006 1023 OCgroup 179611
Chicride 272 mg/L, 3.00 01
Nitrate-Nlitrogen, Total 241 mgl. - 0.100 ot

The above methods that we used are approved for NPDES reporting as listed in 40 CFR 136 Table 1B ot Ana-Lab has specific approval from EPA to use
this methed under 40 CFR 136,
- 3 -
821583 UTA-2 Received: (4/18/2006

Liquid Aqueous Collected by: Client Afftliation:  GBMe & Associates 04/18/2006 0825

EPA 166,1 Analyzed: CLH 04/20/2006 0930 OCgroup 179517
Total Dissolved Solids 362 mg/L 10 01

EPA 300.0 Analyzed: GDG 04/19/2006 1043 QOCgroup 179611
Sulate 44.5 mg/L 3.00 )]

EPA Method 300.0 Analyzed: GDG  04/19/2006 1043 QCgroup 179611
Chioride 310 mg/L 3.00 oL
Nitrate-Nltrogen, Total 234 mg/L 0.100 01

Corporate Shipping: 2600 Dudley Rd. Kilgore, TX 75662 Ark-Ea-Miss Region: 3100 Knight Street #2 Shreveport LA 71105

[4

IS : i b s ——
ISO-17025 #0637-01 NELAP-accredited #02008 2004 Seal of Excellence
L " R -~ AN
LDSClient v2.0.5 02/01/2006

www.ana-lab.com Form rptPROJRES Created 10/13/2004 v1.2
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Kyle Hathcote
GBMc & Associates
219 Brown Lane
Bryant, AR 72022-

Parameter

The above methods that we used are approved for NPDES reporting as listed in 40 CFR 136 Table IB or Ana-

this method under 40 CFR 136.

AnaLabCorporate Laboratory P.O. Box 9000 Kllgore, TX 75663
Phone 903/984-0551 FAX 903/984-5914 e-Mail corp@ana lab com

NELAP-accredlted #02008

Printed: 04/25/2006 Page 2 of 3

Project

Results for Client GBMH

Results Units

RL Flags CAS Bottle

Lab has specific approval from EPA to use

821584 UTA-1 Received: 04/18/2006
Liquid Aqueous Collected by: Client Affifiation:  GBMc & Associates 04/18/2006 0850
EPA 160.1 Analyzed: CLH 04/20/2006 0930 OCgroup 179517
Total Dissolved Solids 124 mg/L 5 01

EFA 300.0 Analyzed: GDG  04/19/2006 1103 OCgroup 179611
Sulfate ND mg/L 3.00 1]

EPA Method 300.0 Analyzed: GDG 04/19/2006 103 OCgroup 179611
Chioride 244 mg/L 3.00 01
Nitrate-Nitrogen, Total 0.122 mg/L 0.100 o1

The above methods that we used are ap
this method under 40 CFR. 136

R—

Corporate Shipping: 2600 Pudley Rd. Kilgore, TX 75662

ISO-I 7025 #0637-01
L2 T

LDSClient v2.0.5 02/01/2006

NELAP-aocredited #02008

www.ana-lab.com

proved for NPDES reporting as listed in 40 CFR 136 Table 1B or Ana-Lab has specific approval from EPA to use

Ark-La-Miss Reglon: 3100 Knight Street #2 Shreveport LA 71105

2004 Seal of Excelience
Form rptPROJRES Created 1071372004 v1.2




Ana-Lab Corporate Laboratory P.O. Box 9000 Kilgore, TX 75663
e L T R —
Phone 903/984-0551 FAX 903/984-5914 e-Mail corp@ana-lab.com NELAP-accredited #0008

Printed: 04/25/2006 Page3 of 3

: .
Kyle Hathcote Pr OJ eCt
GBMc & Associates
219 Brown Lane
Bryant, AR 72022-
Qualifiers:

E - Estimated Value
B - Analyte detected in the associated method blank
{ - Lab MDI, > Target
J - Analyte detected below quantitation limit
8 - Standard reads lower than desired
- ND in the results columa is not detected above SQL

Unless otherwise noted, testing was performed at Ana-lab's corporate laboratory that holds the following Federal and State certificates:
Texas Department of Health Lead Firm Certificate 2110076, EPA National Lead Laboratory Accreditation Program #637.01, Texas
Department of A griculture Soil Import Permit §-37592, Texas Department of Health Drinking Water Laboratory Certificate TX219,
Oklehoma Department of Environmental Quality Drinking Water Certification Lab ID# D9913, EPA Lab Number TX00063, USEPA
Approved Perchlorate Testing Lab, Oklahoma Department of Environmental Quality Laboratory Certificate 8125, Arkansas Depattment of
Environmental Quality Certification #03-070-0, Louisiana Department of Environmental Quality Laboratory Certification (NELAP, LELAP
#02008, Louisiana Department of Health and Hospitals Drinking Water (NELAP) # LA030020, Delaware Health and Social Services
. (ODW) Drinking Water Approved, US Department of Energy Approved, Entidad Mexicana de Acreditacion, A.C. (EMA, in renewal as of
)6/1 8/2004) Agua Ag-014-003/03 and Fuentes Fijas, Residuos y Ambiente Laroral FRA-013-005/03, State of Kansas Department of Health
and Environment Waste Water and Solid/Hazardous Waste Cert. E-10365, Alabama Department of Environmental Management Drinking
Water #41540. Ana-Lab is also accredited to the international 1ISO-17025 standard by the American Association for Laboratory
Acereditation (A2LA Certificate # 0637-01).

These analytical results relate to the sample tested. This report may NOT be reproduced EXCEPT in FULL without written approval of
Ana-Lab Corp, Unless otherwise specified, these test results meet the requirements of NELAC.

RL is the Reporting Limit (sample specific quantitation limit) and is at or above the Method Detection Limit (MDL). CAS is Chemical
Abstract Service number.

Roy White, MIS, Quality Manager

Corporate Shipping: 2600 Dadley Rd. Kilgore, TX 75662 Ark-La-Miss Reglon; 3100 Knight Street #2 Shreveport LA 71105

1

§ 5 ‘ . |
S0O-17025 #0637-01 NELAP-accredited #02008 2004 Seal of Excellence
LDSClient v2.0.5 02/01/2006 www.ana-lab.com Form rptPROJRES Created 10/13/2004 v1.2




Ana-Lab Corporate Laboratory P.O. Box 9000 Kilgore, TX 75663
- A ]
Phone 903/984-0551 FAX 903/984-5914 e-Mail corp@ana-lab.com NELAP-accredited #02008

Printed 04/25/2006 Page ! of3

Kyle Hathcote P f Oj eCt

GBMc & Associates
219 Brown Lane
Bryant, AR 72022-

Quality Control

O  Liquid Aqueous EPA Method 300.0

-Blank
Parameter PrepSet Reading MDL MOL Units Ont File
Bromide 179611 ND 391 50.0 ugfl. 0002640228 -
Chloride 179611 ND 53.4 300 ug/L 0002640228 :
Fhuoride 179611 ND 228 100 ug/L 0002640228 =
Nitrate-Nitrite Nitrogen 179611 ND 321 200 ug/L 0002640228 ;
Nitrate-Nitrogen, Total 179611 NP 235 10.0 ug/L 0002640228
Nitrite-Nifrogen, Total 179611 ND 1.76 10.0 ug/L 0002640228
Ortho - Phosphateas P 179611 ND 647 160 ug/l, 0002640228
Sulfate 179611 ND 553 300 vg/L 0002640228
o —_
Paraneter Reading Known  Units Recover%  Limits% Out File
Bromide 9830 10000 uglL 98.3 90.0-110 0002640254
Bromide 98920 10000 ug/L 928.9 90.0-110 0002640243
) Brotnide 9910 16000 ug/L 99,1 90.0-110 0602640225
" Chloride 10300 10000 ug/L 103 90.0-110 0002640254
Chloride 9800 10000 ug/L 98.0 90.0-110 0002640225
Chloride 9850 10000 upg/L 98.5 $00-110 0002640243
Flugride 9570 10000 ug/L 95.7 90.0-110 0002640254
Fluoride 9680 10000 wgl 96.8 90.0-110 0002640243
Fluaride 9700 10000  ug/l 97.0 90.0-110 0002640225
Nitrate-Nitrite Nitogen 5170 5300 ug/L 915 90.0-110 0002640254
Nitrate-Nitrite Nittogen 5270 5300 ug/L 99.4 90.0-110 ' 0002640225
Nitrate-Nitrite Nitrogen 5300 5300 ug/L 100 90.0-110 0002640243
Nitrate-Nitrogen, Total 2190 2260 ug/L 96.9 90.0-110 0002640254
Nitrate-Nitrogen, Total 2220 2260 ug/L 98.2 90.0-110 0002640225
Nitrate-Nitrogen, Total 2220 2260 ug/L 932 90.0- 110 0002640243
Nitrite-Nitrogen, Total 2980 3040 ug/L 98.0 90.0-110 0002640254
Nitrite-Nitrogen, Total 3050 3040 g/l 100 90.0-110 0002640225
Nitrite-Nitrogen, Total 3080 3040 ug/l. 101 90.0-110 0002640243
Ottho - Phosphate as P 3000 3260 ug/l 92.0 90.0- 110 0002640243
Ortho - Phosphate as P 3030 3260 ug/L 929 900- 110 0002640254
Ortho - Phosphate as P 3120 3260 ug/L 95,7 90.0-110 0002640225
Sulfute 10000 10000 upL 100 90.0- 110 0002640225
Sulfate 10200 10000 up/l 102 90.0- 110 0002640254
Sulfate 9930 10000  ugl. 99.3 90.0-110 0002640243
Parameter PrepSet  Reading Recover%  Limits Fite Qut
Bromide 179611 1020 102 900- 110 0002640227
Chloride 179611 953 953 90.0-110 0002640227

Corporate Shipping: 2600 Dudley Rd, Kilgore, TX 75662 Ark-La-Miss Reglon: 3100 Knight Street #2 Shreveport LA 7110

. X : - -
1S0-17025 #0637-01 NELAP-accredited #02008 2004 Seal of Excellence
IO A SRR L
LDSClient v2.0.5 02/01/2005

www.ana-labh.com Form rptPROJOCGrpt Created 01/27/2005 v1.0



Ana-Lab Corporate Laboratory P.O.Box 9000 Kilgore, TX 75663
L R TR IR
Phone 903/984-0551 FAX 903/984-5914 e-Mail corp@ana-lab.com NELAP-accredited #02008

Printed 04/25/2006 Page2of3

Kyle Hathcote Pr Oj eCt

GBMc & Associates
219 Brown Lane
Bryant, AR 72022-

QQuality Control

O  Liquid Aqueous EPA Method 300.0

TCs - .
Parameter FPrepSet Reading Known Units Recover%  Limits File Cut
Fluoride 179611 1040 1600 ug/L 104 90.0- HO — 0002640227
Nitrate-Nitrite Nifrogen 179611 555 530 ug/L 105 90.0- 110 0002640227 :
Nitrate-Nitrogen, Total 179611 236 226 ug/L 104 90.0-110 0002640227 B
Nitrite-Nitrogen, Total 179611 319 304 ug/L, 105 90.0- 110 0002640227 ‘
Ortho - Phosphate as P 179511 330 326 ug/L 101 90.0-110 0002640227
Sulfate 179611 1020 1060 ug/L 102 90.0- 110 0002640227
“LCSPup
Parameter PrepSet  ICS LCSD Known Limits% LCSY LCSDY% Units RPD Limit%
Bromide 179611 1020 1060 1000 900-110 102 106 ug/L, 385 200
Chloride 179611 953 972 1000 90.0-110 953 972 ug/L 1.97 20.0
Fivoride 179611 1040 1050 1000 20.0-110 104 105 ug/L 0.957 200
Nitrate-Nitrite Nitrogen 179611 555 566 530 90,0-110 105 107 ug/L 1.89 200
/Nitrate-Nitrogen, Total 179611 236 243 226 90.0-110 104 108 g/l 3.77 20.0
*" Nitrite-Nitrogen, Total 179611 319 323 304 90.0-110 105 106 ug/L 0.948 200
Ortho - Phosphateas P 179611 330 358 326 90.0-110 10t 110 ug/l, 8.53 200
Sulfate 179611 1020 1090 1000 900-110 102 109 ug/L 6.64 200
Parameter Sample MS MSD UNK Known Limits MS% MSD% Units RPD Limit%
Bromide 821495 95700 161000 ND 100000 20.0- 120 95.7 101 ug/L 5.39 30.0
Chioride 821495 205000 206000 122000 160000 800-120 830 840 ug/L 1.20 300
Fluoride 821495 91700 90100 ND 100000 800-120 917 90.1 ug/L 1.76 300
Nitrate-Nitrite Nitrogen 821495 49500 51900 923 53000 80.0-120 924 962 ug/L 4.03 300
Nitrate-Nitrogen, Total 821495 21200 21800 923 22600 800-120 897 924 ug/L 297 30,0
Nitrite-Nitrogen, Total 821495 28700 30100 WD 30400 80.0-120 944 99.0 ug/L 4,76 300
Ortho-Phosphate as P 821495 30000 31200 ND 32600 80.0-120 920 957 ug/L 394 300
Sulfate 821495 191000 195000 95000 100000 80.0-120 96,0 160 ug/L 4.08 300
Bromide 821678 483000 495000 ND 500000 80.0-120 966 99.0 ug/L 245 300
Chloride 821678 13590000 1370000 947000 500000 80.0-120 886 84.6 ug/L 4.62 300
Fluoride 821678 441000 433000 ND 500000 80.0-120 882 86,6 ug/L 1.83 300
Nitrate-Nitrite Nitrogen 821678 258000 256000 5450 265000 80.0-120 953 o945 ug/L 0.843 300
Nitrate-Nitvogen, Total 821678 110000 108000 5450 113000 800-126 925 90.8 ug/L 1.85 300
Nitrite-Nitrogen, Total 821678 142000 147000 ND 152000 80.0-120 974 96.7 ug/L 0.721 30,0
Ortho-Phosphate as P 821678 144000 143000 ND 163000 80.0-120 883 877 ug/L 0.682 30.0
821678 2240000 2260000 1780000 500000 800-120 920 96.0 ug/L 426 300
W Liquid Aqueous EPA 160.1

“Blank

Pareameter Type Result - ‘ Unit
Corporate Shipping: 2600 Dudley Rd, Kilgore, TX 75662 Ark-La-Miss Region: 3100 Knight Strect #2 Shreveport LA 71105
a BN B B
: y ¥ ‘}“"“L{x‘;._.. l i_ i
ISO-17025 #0637-01 NELAP-accredited #02008 2004 Seal of Excellence
R TL AY T SN R T

LDSCliens v2. 0.5 02/01/2006 www.ana-lab.com Form rptPROJQCGrpt Created 01/27/2005 v1.0



Ana-Lab Corporate Laboratory P.O.Box 9000 Kilgore, TX 75663
m
Phone 903/984-0551 FAX 903/984-5914 e-Mail corp@ana-lab.com NELAP-accredited #02008

Printed 04/25/2006 Page3of3

K.yle Hathcote P I'Oj eCt

GBMc & Associates
219 Brown Lane
Bryant, AR 72022-

Quality Control

W  Liquid Aqueous EPA 160.1

‘Blank 7
Parameter Type Result Unit
Total Dissolved Solids Blank -0,00020 -~ grams
Total Dissolved Solids Blank 0.0000 grams
D
Parameter Sample Type Result 'baplicate ) Unit RFD Limit%
Total Dissolved 8olids 820735 Duplicate 1240 1220 mg/L 1.63 25
-LCS T
Parameter Type Result — Known Unit Recover%
Total Dissolved Solids W11714  LCS 192 200 mg/L 96.0 75-125
Total Dissolved Solids W11714 LCS 200 200 mg/L 100 75-125
Standard
" Parameter Type Result  Known Unit Recover% Limits%
JFotal Disselved Solids Standard 104 100 mg/L

20-110

R/o is Recovery Percent: result / * O

Corporate Shipping: 2600 Dudley Rd, Kilgore, TX. 75662 Ark-La-Miss Region: 3100 Knight Street #2 Shreveport LA 71105
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N mm!, Chain of Custody
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_GBMe & Associntes 111 Fx SOLRITTONS
219 oo Lane
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SR | }*rmsﬁumgaxmim
' ™ms Total Dissolved Solids EBA 16(34-
' 1848, Suifws EPA, 300,0

1CIE. Chioride
3. Mitrate-Niteoger, Total

EPA Method 300.0
BFA Method 300.0

Tt

| h ‘. .-. ‘ -
%ﬂ 0537-01
X ErT T

Corporate Shipping: 2600 Dudley Rd. Kilgore, TX 75662
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Ana-Lab Corporate Laboratory P.O. Box 9000 Kilgore, TX 75663
e ——, .
Phone 903/984-0551 FAX 903/984-5914 e-Mail corp@ana-Iab.com

AN

NELAP-accredited #02008

Printed: 04/25/2006 Page 1 of 3

Kyle Hathcote P r OJ eCt
GBMc & Associates
219 Brown Lane
Bryant, AR 72022.
Results for Client GBMH
Parameter Results Units RL Flags CAS Bottle
822229 FC-1

Ligquid Aqueous

Received: 04/20/2006

Coliected by: Kyle Hathcote Affifiation:  GBMc & Associates 04/19/2006 0730
EPA 160.1 T Analyzed: LLW 04/21/2006 1220 OCgroup 179803
Total Dissolved Sollds 1160 mg/L 50 01
EPA 300.0 Analyzed: GDG  04/21/2006 aos QCgroup 179782
Sulfate 64.4 mg/L 300 01
EPA Method 300.0 Analyzed: GDG 042172006 0053 OCgroup 179792
Nitrate-Nlitrogen, Total 0.925 meg/L 0.100 (4]
EPA Method 300.0 Andlyzed: GDG 04/21/2006 1225 OCgroup 179792
Chiorlde 568 mg/L 30.0 01
The above metheds that we used are approved for NPDES reporting as listed in 40 CER 136 Table 1B or Ana-Lab has specific approval from EPA to use
this method under 40 CFR 136.
} 832230 UTB-2 - Received:  04/20/2006
Liquid Aqueous Collected by: Kyle Hathcote Affiliation:  GBMc & Associates 04/19/2006 1150
EPA 160.1 Analyzed: LLW 04/21/2006 1220 OCgroup 179803
Total Dissclved Solids 492 mg/1. 20 01

EPA 3000 Analyzed: GDG  04/20/2006 2245 QOCgroup 179792
Sulfate 754 mg/L, 3.00 01

EPA Method 300.0 Analyzed: GDG  04/20/2006 2245 QCgroup 179792
Chioride 399 mg/L 3.00 01
Nitrate-Nitrogen, Total 42,5 mg/L 0.100 ol

The above methods that we used are approved for NFDES reporting as listed in 40 CFR 136 Table 1B or Auna-Lab has specific approval from EPA to use

— L L K Y "
832231 UTC-1 Received: 04/20/2006

Liquid Aqueous Collected by: Kyle Hathcote Affitiation:  GBMc & Associates 04/19/2006 1215

EFPA 1601 Analyzed: LLW 042172006 1220 @Cgroup 179503
Total Dissclved Solids 258 mg/L 10 01

EPA 300.0 Analyzed: GDG  04/20/2006 2305 QOCgroup 179792
Sulfate 24 mg/L 3.00 0

EPA Method 300.0 Analyzed: GDG  04/20/2006 2305 QCgroup 179792
Chioride 132 mg/L 3.00 ]|
Nitrate-Nitrogen, Totai 10.7 mg/L 0.100 01

Corporate Shipping: 2600 Dudley Rd. Kilgore, TX 75662

" X,

1SO-17025 # 0637-01
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Ark-La-Miss Region: 3100 Knight Sireet #2 Shreveport LA 7£108
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Ana-Lab Corporate Laboratory P.O.Box 9000 Kilgore, TX 75663
m
Phone 903/984-0551 FAX 903/984-5914 e-Mail corp@ana-lab.com NELAP-accredited #02008

i

Printed:  04/25/2006  Page 2 of 3

Kol Hathots Project

GBMc & Associates
219 Brown Lane
Bryant, AR 72022-

Results for Client GBMH
Parameter Results Units RL Flags CAS Bottle

The above methods that we used are approved for NPDES reporting as listed in 40 CFR. 136 Table 1B or Ana-Lab has specific approval from EPA to use
this method under 40 CFR, 136,

822232 UTB-1 Recelved:  04/20/2006
Liquid Aqueous - Collected by: KyleHathcote  Affiliation:  GBMc & Associates 04/19/2006 1220
EPA 160.1 Analyzed: LLW G421/2006 1220 QCgrowp 179803
Total Dissolved Solids 560 mg/L 20 ol

EPA 300.0 Analyzed: GDG 04/20/2006 2345 QCgrowp 179792
Sulfate 73.2 mg/L 3.00 0

EPA Method 300.0 Analyzed: GDG 04/20/2006 2345  QCgrowp 179792
Chioride 379 mg/L 3.00 o1
Nitrate-Nitrogen, Total 40.9 mg/L 0.100 ’ 01

The above methods that we used are approved for NPDES reporting as listed in 40 CFR 136 Table 1B or Ana-Lab has specific approval from EPA to use
this methed under 40 CFR, 136,

Corporate Shipping: 2600 Dudley Rd. Kilgore, TX 75662 Ark-La-Miss Region: 3100 Knight Street #2 Shreveport LA 71105
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Ana-Lab Corporate Laboratory P.O.Box 9000 Kilgore, TX 75663
W
Phone 903/984-0551 FAX 903/984-5914 e-Mail corp@ana-lab.com NELAP-accredited #02008

Printed: 04/25/2006  Paj e 3 of 3

Kyle Hathcote Pr OJ eCt

GBMc & Associates

219 Brown Lane

Bryant, AR 72022-
Qualifiers:

E - Estimated Value
B - Analyte detected in the associated method blank
! - Lab MDL > Target
J - Analyte detected below quantitation limit
8 - Standard reads lower than desired
«ND in the results column is not detected above SQL

Unless otherwise noted, testing was performed at Ana-lab's corporate laboratory that holds the following Federal and State certificates:
Texas Department of Health Lead Firm Certificate 2110076, EPA National Lead Laboratory Accreditation Program #637.01, Texas
Department of Agriculture Soil Import Permit S-37592, Texas Department of Health Drinking Water Laboratory Certificate TX219,
Okishoma Department of Environmental Quality Drinking Water Certification Lab ID# D9913, EPA Lab Number TX00063, USEPA
Approved Perchlorate Testing Lab, Oklahoma Department of Environmental Quality Laboratory Certificate 8125, Arkansas Department of
Environmental Quality Certification #03-070-0, Louisiana Department of Environmental Quality Laboratory Certification (NELAP, LELAP
#02008, Louisiana Department of Health and Hospitals Drinking Water (NELAP) # LA030020, Delaware Health and Social Services
(ODW) Drinking Water Approved, US Department of Energy Approved, Entidad Mexicana de Acreditacion, A.C. (EMA, in renewal as of
\)6/ 18/2004) Agua Ag-014-003/03 and Fuentes Fijas, Residuos y Ambiente Laroral FRA-013-005/03, State of Kansas Department of Health
“and Environment Waste Water and Solid/Hazardous Waste Cert. E-10365, Alabama Department of Environmental Management Drinking
Water #41540. Ana-Lab is also accredited to the international ISO-17025 standard by the American Association for Laboratory
Accreditation (A2LA Certificate # 0637-01).

These analytical results relate to the sample tested. This report may NOT be reproduced EXCEPT in FULL without written approval of
Ana-Lab Corp. Unless otherwise specified, these test results meet the requirements of NELAC.

RL is the Reporting Limit (sample specific quantitation limit) and is at or above the Method Detection Limit (MDL). CAS is Chemical
Abstract Service number,

Roy White, MS, Quality Manager

Corporate Shipping: 2600 Dudley Rd. Kilgore, TX 75662 Ark-La-Miss Reglon: 3100 Knight Street #2 Shreveport LA 71105

180-17025 #0637-01 2004 Seal of Excellence
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Phone 903/984-0551 FAX 903/984-5914 e-Mail corp@ana-lab.com

Ana-Lab Corporate Laboratory P.O. Box 9000 Kilgore, TX 75663
m
NELAP-accredited #02008

Printed 04/25/2006

Kyle Hathcote
GBMc & Associates
219 Brown Lane
Bryant, AR 72022-

Project

Quality Control

Page 1 of 3

O  Liquid Aqueous EPA Method 300.0
Blank
Parameter PrepSet  Reading MDL MOL Unlts Out File
Chloride 179792 165 534 300 — ug/L 0002642824
Fluoride 1797192 ND 228 100 ug/l, 0002642824
Nitrate-Nifrite Nitrogen 179792 ND 32 200 ug/L 0002642824
Nitrate-Nitrogen, Total 179792 ND 235 10,0 ug/L 0002642824
Nitrite-Nitrogen, Total 179792 ND 176 100 ug/L 0002642824
Ortho - Phosphateas P 179792 ND 6.47 10,0 ug/L 0002642824
Sulfate 179792 ND 553 300 ug/L 0002642824
ccv
Parameter Reading Known  Units Recover%  Limits% Out File
Chloride 9160 10000 ug/L 916 90.0-110 0002642851
Chloride 9270 10000 ug/L 927 90.0-110 0002642821
., Chloride 9310 10000 ugfL. 931 90.0-110 0002642837
JFlucride 10000 10000 ugll 100 90.0- 110 0002642851
Fluoride 9830 10000 ug/L 983 90.0-110 0002642821
Fluoride 9840 10000 ug/L 984 90.0-110 (0002642837
Nitrate-Nitrite Nitrogen 5160 5300 ug/l 97.4 900- 110 0002642851
Nirate-Nitrite Nitrogen 5320 5300 ug/L 100 90.0- 10 0002642821
Nitrate-Nitrite Nitrogen 5360 5300 ug/L 101 900-110 0002642837
Nitrate-Nitrogen, Total 2200 2260 ug/L 973 90.0-110 0002642851
Nitrate-Nitrogen, Total 2250 2260 ug/L 99.6 90.0-110 0002642821
Nitrate-Nitrogen, Total 2260 2260 ug/L 160 90.0-110 0002642837
Nitrits-Nitrogen, Total 2860 3040 ng/l 974 90.0-110 0002642851
Nitrite-Nitrogen, Total 3070 3040 ugl 101 90.0-110 0002642821
Nitrite-Nitrogen, Total 3100 3040 wgl 102 90.0- {10 0002642837
Orthe- Phosphate as P 360 3260 ug/L 96.9 80.0- 110 0002642821
Ortho- Phosphate as P 3180 3260 ug/L 975 90.0- 110 0002642837
Ortho - Phosphate as P 3290 3260 ug/L 101 90.0-110 0002642851
Sulfate 9540 10000 ug/L 954 90.0- 110 0002642851
Sulfate 9550 10000 ug/L 955 90.0- 110 0002642821
Sulfate 2600 10000 90.0- 110 0002642837
Parameter PrepSet Reading Known Units Recover%  Limits File Out
Chloride 179792 976 1000 ug/L 97.6 90.0-110 0002642822
Fluoride 179792 929 1000 ug/L 929 80.0-110 0002642822
Nitrai-Nitrite Nitrogen 179792 521 530 ug/L 98.3 890.0-110 0002642822
Nitra-Nittogen, Total 179792 231 226 ugfL 102 90.0-110 0002642822
Nitrite-Nitrogen, Total 179792 290 304 ug/L 95.4 90.0-110 0002642822
Ortho- Phosphateas P 179792 ile 326 ug/L 96.9 90.0-110 0002642822
. Corpurate Shipping: 2600 Dudiey Rd, Kilgore, TX 75662 Ark-La-Miss Region: 3100 Knight Street #2 Shreveport LA 71105
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Ana-Lab Corporate Laboratory P.O. Box 9000 Kilgore, TX 75663
Phone 903/984-0551 FAX 903/984-5914 e-Mail corp@ana-lab.com NELAP-accredited #02008

Printed 04/25/2006 Page 2 of 3

Kyle Hathcote PrOj eCt

GBMc & Associates
219 Brown Lane
Bryant, AR 72022-

Quality Control

O Liquid Aqueous EPA Method 300.0

Parameter PrepSet  Reading Units Recover%  Limits File Out
Sulfate - 179792 1020 102 90.0- 110 0002642822
Parameter PrepSet  LCS LCSD Linidts% LCS% LCSDY% Units RPD Linmdt :
Chloride 179792 976 974 90.0-110 976 974 ug/L 0.205 20.0
Fluoride 179792 929 931 90.0-110 929 93.1 ug/L 0.215 200
Nitrate-Nitrite Nitrogen 179792 521 522 90.0-110 983 98.5 ug/L 0.203 200
Nitmte-Nitrogen, Total 179792 231 234 $0.0-110 102 104 ug/L 1.94 200
Nitrite-Nitrogen, Total 179752 290 288 304 90.0-110 954 94.7 ugfL 0.735 200
Ortho -Phosphate as P 179792 316 330 326 90.0-110 969 101 ug/L 4.14 20.0
Sulfate 179792 1020 1030 1000 90.0- 110 102 103 ug/L 0.976 200
)Parmuder Sample MS MSD UNK—Krwwn Limits MS8% MSD% Units RED Limieos
Fluoride 822076 5240 5250 586 5000 80.0-120 93.1 933 g/l 0.215 300
Nitrate-Nitrite Nittogen 822076 2780 2810 630 2650 80.0-120 81.1 823 ug/L 1.47 30.0
Nitrate-Nitrogen, Total 822076 1450 1480 415 1130 800-120 915 942 ug/L 280 300
Nitrite-Nitrogen, Total 822076 1320 1340 218 1520 80.0-120 T25%* 738% ug/k - 178 30,0
Ortho - Phosphateas P 822076 1660 1580 132 1630 20.0-120 933 884 ug/L 539 300
Chioride 822089 45300 45400 36400 10000 80.0-120 89.0 90.0 ug/L L12 300
Fluoride 822089 9200 a110 359 10000 80.0-120 884 87.5 ug/L 1.02 300
Nitrate-Nitrite Nitrogen 822089 4920 4960 145 5300 80.0-120  92.7 934 ug/L 0.752 300
Nitrate-Nitrogen, Total 822089 2170 2160 745 2260 80.0-120 957 952 ug/L 0.524 300
Nitrite-Nitrogen, Total 822089 2750 2800 NP 3040 800-120 905 92.1 ug/L 175 300
Ortho - Phosphateas P 822089 2450 2450 ND 3260 800-120 752+% 752% ug/L 0 300
Sulfute 822089 80300 79800 70700 10000 80.0-120 960 91.0 ug/L 5.35 300
W  Liquid Aqueous EPA 160.1
Blink
Parameter Type Result Unit
Total Dissolved Solids Blank -0.00020 grams
Total Dissolved Solids Blank 0.00050 grams
Duplicste
Parameter Sample Type Resuli  Duplicate . Unit RPD Limit%
Total Dissolved Solids 822420 Duplicate 152 156 me/L 2.60 25
LCS
Parameter Type Result  Known Unit Recover%
Total Dissolved Solids  Wi11714  1CS 198 200 mg/L 99.0 754125

. Corporate Shipping: 2600 Dudley Rd. Kilgore, TX 75662 Ark-La-Miss Region: 3100 Knight Street #2 Shreveport LA 71105
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Ana-Lab Corporate Laboratory P.O. Box 9000 Kilgore, TX 75663
m

Phone 903/984-0551 FAX 903/984-5914 e-Mail corp@ana-lab.com NELAP-accredited #02008

Printed 04/25/2006  Page3 of 3

Kyle Hathcote

GBMc & Associates Proj GCt
219 Brown Lane .
Quality Control

Bryant, AR 72022-
DRelatlve Percent Difference: abs(ri-r2) / mean(ri,r2) * 100%

Recover? is Recovery Percent: result/ known * 100%

. Corporate Shipping: 2600 Dudley Rd. Kilgore, TX 75662
a V’IL
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Ana-Lab Corporate Laboratory P.O.Box 9000 Kilgore, TX 75663
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. Ana-Lab Corporate Laboratory P.O. Box 9000 Kilgore, TX 75663
L o i i
Phone 903/984-0551 FAX 903/984-5914 e-Mail corp@ana-lab.com NELAP-accredited #02008

Printed:  05/01/2006 Pagei of 5

yi Hathcote | P rOj eCt

GBMc & Associates
219 Brown Lane
Bryant, AR 72022-

L

Results for Client GBMH
Parameter Results Units RL Flags CAS Bottle
e
822653 UTB-2 Received: 04/21/2006
Liquid Aqueous Collected by: Client Affiliation:  GBMec & Associates 04/20/2006 0830
EPA 160.1 Analyzed: LLW 04/24/2006 1050 OCgroup 179974
Total Dissolved Solids 512 mg/L 20 01
EPA 300.0 Analyzed: GDG  04/22/2006 0125 OCgroup 179995
Suifate 4.4 mg/L 3.00 01
EPA Method 300.0 Analyzed: GDG  04/22/2006 0125 QCgroup 179995
Chloride 38.6 mg/L 3.00 0l
Nitrate-Nitrogen, Total 40.8 mg/L 0.100 )]
The above methods that we used are approved for NPDES reporting as listed in 40 CFR 136 Table 1B or Ana-Lab has specific approval from EPA to use
this methad under 40 CFR 136,
822654 UTC-1 Received: 04/21/2006
)) Liquid Aqueous Colfected by: Client Affiliation:  GBMc & Associates 04/20/2006 0945
EPA 160.1 Analyzed: LLW 04/24/2006 1050 QCgroup 179974
Total Dissolved Solids 304 mg/L 10 01
EPA 300.0 Analyzed: GDG 04/22/2006 0145 OCgroup 179995
Suifate - 340 mg/L 300 ot
EPA Msthod 300.0 . Analyzed: GDG 04/22/2006 0i4s QCgroup 179995
Chiloride 13.2 mg/L 3.00 01
Niitrate-Nitrogen, Total 111 mg/L 0.100 01
The above methods thet we used are approved for NFDES reporting as listed in 40 CFR 136 Table IB or Ana-Lab has specific approval from EPA to use
this method under 40 CFR 136,

822655 UTB-1 Received: 04/21/2006
Liquid Aqueous Collected by: Client Affiliation:  GBMc & Associates 04/20/2606 1015
EPA 1601 Analyzed: LLW 04/24/2006 1050 QCgroup 179974

Total Dissolved Solids 524 mg/L 20 01
EPA 300.0 Analyzed: GDG  04/22/2006 0205 QCgroup 179995
’ Sulfate 744 mg/L 3.00 0t
EPA Mesthod 300.0 Analyzed: GDG  04/22/2006 0205 OCgroup 179995
Chiloride 38.1 mg/l. 3.00 ol
Nitrate-Nitrogen, Total 405 mg/L 0.100 0l

The above methods that we used are approved for NPDES reporting as listed in 40 CFR 136 Table 1B or Ana-Lab has specific approval from EPA to use
this method under 40 CFR 136,

Corporate Shipping: 2660 Dudley Rd. Kilgore, TX 75662 Ark-La-Miss Reglon: 3100 Knight Street #2 Shreveport LA 71105
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Ana-Lab Corporate Laboratory P.O. Box 9000 Kilgore, TX 75663
T 00 OO N
Phone 903/984-0551 FAX 903/984-5914 e-Mail corp@ana-lab.com  NELAP-accredited #02008

Printed: (5/0172006

Kyle Hathcote P I' Oj eCt

GBMc & Associates
219 Brown Lane
Bryant, AR 72022-

Page 2 of 5

Results for Client GBMH
Parameter Results Units RL Flags CAS Bottle
822656  UTA-1 Received: 04/21/2006
Liquid Aqueous Collected by: Client Affiliation:  GBMc & Associates 04/20/2006 1355
EPA 160.1 Analyzed: LLW 04/24/2006 1050 QCgroup 179974
Total Dissolved Sollds 153 mg/1L, 5 0l
EPA 300.0 Analyzed: GDG 04/22/2006 0225 QCgroup 179995
Sulfate 3.06 mg/L 300 0
EPA Method 300.0 Analyzed: GDG 04222006 0225  QCgroup 179995
Chloride 35.7 mgl. - 300 01
Nitrate-Nitrogen, Total ND mg/L 0.100 0l
The above methods that we used are approved for NPDES reporting as listed in 40 CER 136 Table IB or Ana-Lab has specific approval from EPA to use
this method under 40 CFR. 136,
822657 UTA-2 Received: 04/21/2006
) Liquid Aqueous Collected by: Client Affiliation.  GBMgc & Associates 04/20/2006 1415
EPA 160.1 Analyzed: LLW 04/24/2006 1950 QCgroup 179974
Total Dissolved Solids 406 mg/L 10 01
EPA 300.0 Analyzed: GDG  04/22/2006 0245 OCgroup 179995
Sulfate . 520 mg/l. 3.00 01
EPA Mathod 300.0 Analyzed: GDG 04222006 0245  QCgroup 179995
Chleride 2.7 mg/L 3.00 01
Nitrate-Nitrogen, Total 292 mg/l 0.100 o
The above methods that we used are approved for NPDES reporting as listed in 40 CFR 136 Table 1B or Ana-Lab has specific approval from EPA to use
this method under 40 CFR 136,

-822658. UTA-3 Received: 04/21/2006
Liquid Aqueous Collected by: Client Affiliation:  GBMc & Associates 04/20/2006 1430
EPA 160.1 Analyzed: LLW 04/24/2006 1050  QCgroup 179974

Total Dissolved Solids 3n mg/L 10 01
EPA 300.0 Aralyzed: GDG 04222006 0305  QCgrowp 179995
Sulfate 450 mg/L 3.00 ol
EPA Method 300.0 Analyzed: GDG 047222006 0305 OCgroup 179995
Chloride 20,9 mg/L 3.00 ol
Nitrate-Nitrogen, Total 253 mg/L 0.100 01
"The above methods that we used are approved for NPDES reporting as listed in 40 CFR 136 Table 1B or Ana-Lab has specific approval from EPA to use
this method under 40 CFR 136,

Corporate Shipping: 2600 Dudley Rd, Kilgore, TX 75662 Ark-La-Mlss Reglon: 3100 Knight Street #2 Shreveport LA 71105

o (8 A 0L,

4%
B

y &
RESTWED 1

NELAP-accredited #02008 2004 Seal of Excellence

www.ana-lab.com Form rptPROJRES Created 10/13/2004 v1.2

150-17025 # 0637-01
LDSClient v2.0.5 02/01/2006




Ana-Lab Corporate Laboratory P.O. Box 9000 Kilgore, TX 75663
Phone 903/984-0551 FAX 903/984-5914 e-Mail corp@ana-lab.com NELAP-accredited #02008

Printed: 05/01/2006 Page 3 of 5

Kyle Hathcote PI'Oj eCt

GBMc & Associates
219 Brown Lane
Bryant, AR 72022-
Results for Client GBMH
Parameter Results Units RL Flags CAS Bottle
822659 FC-2 Received: 04/21/2006
Liquid Aqueous Collected by: Client Affiliation:  GBMc & Associates 04/20/2006 1445
EPA 160.1 - Analyzed: LLW 04/26/2006 0900 QCgroup 180231
Total Dissolved Solids 1100 mg/L 50 01
EPA 300.0 Analyzed: GDG 04/22/2006 0325  QCgrowp 179995
Sulfate 563 mg/L 3.00 01
EPA Method 300.0 Analyzed: GDG  04/22/2006 0325 QCgroup 179995
Chleride 497 mg/L 3.00 01
Nitrate-Nitrogen, Total 0.629 gL 0.100 oi
The above methods that we used are approved for NPDES reporting as listed in 40 CFR 136 Table 1B or Ana-Lab has specific approval from EPA to use
this method under 40 CFR 136,
822660 FC-1 Received: 04/21/2006
‘]} Liquid Aqueous Collected by: Client Afffiation:  GBMgc & Associates 04/20/2006 1500
EPA 160.1 Analyzed: LLW 04/26/2006 0900 OCgroup 180231
Total Dissolved Solids 1410 mg/L 50 01
EPA 300.0 Analyzed: GDG  04/22/2006 0345 OCgroup 179995
Sulfate 64.3 mg/L 300 ol
EPA Method 300.0 . Analyzed: GDG 04222006 0345 QCgrowp 179995
Nitrate-Nitrogen, Total 111 mg/L 0.100 01
EPA Method 300.0 Analyzed: GDG  04/28/2006 1330 OCgroup 180829
Chlcride 629 wmg/L 60.0 : 01
The above methods that we used are appreved for NPDES reporting as listed in 40 CFR 136 Table 1B or Ana-Lab has specific approval from EPA to use
this methed under'40 CER 136.
" R Lo ARESSEINERR
822661 - - FC4 Recelved: 04/21/2006
Liquid Aqueous Collected by: Client Afiliation:  GBMc & Associates 04/20/2006 1515
EPA 160.1 Anclyzed: LLW 04/26/2006 0900  OCgrowp 180231
Total Dissolved Sollds 1370 mg/L 50 o0l
EPA 300.0 Anclyeed: GDG 04/22/2006 0405  QCgrowp 179995
Sulfate 62.0 mg/L 3.00 ol
EPA Method 300.0 Analyzed: GDG 04/22/2006 0405 OCgroup 179995
Nitrate-Nitrogen, Total 1.01 mg/L 0.100 01
EPA Method 300.0 Analyzed: GDG  04/28/2006 1748 QCgroup 130829
Corporate Shipping: 2600 Dadley Rd, Kilgore, TX 75662 Ark-La-Miss Region: 3100 Knight Street #2 Shreveport LA 71105
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Ana-Lab Corporate Laboratory P.O. Box 9000 Kilgore, TX 75663
m
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Page 4 of 5

GBMc & Associates
219 Brown Lane
Bryant, AR 72022-
Results for Client GBMH
Parameter Results Units RL Flags CAS Bottle
822661 EFC-0 Received: 04/21/2006

Liquid Aqueous Collected by: Client Afftliation:  GBMe & Associates 04/20/2006 1515
EFPA Method 300.0 Analyzed: GDG 04282006 1748 OCgroup 180829

Chilorlde 553 mg/L 60.0 01

The above methods that we used are approved for NPDES reporting as listed in 40 CFR 136 Table 1B or Ana-Lab has specific approval from EPA to use
this method under 40 CER 136

Qualifiers:

E - Estimated Value
B - Analyte detected in the associated method blank
!~ Lab MDL > Target
_ ¥ - Analyte detected below quantitation limit
hS - Standard reads lower than desired
£ = ND in the results column is not detected above SQL

Unless otherwise noted, testing was performed at Ana-lab's corporate laboratory that holds the following Federal and State certificates:
Texas Department of Health Lead Firm Certificate 2110076, EPA National Lead Laboratory Accreditation Program #637.01, Texas
Department of Agriculture Soil Import Permit S-37592, Texas Department of Health Drinking Water Laboratory Certificate TX219,
Oklahoma Department of Environmental Quality Drinking Water Certification Lab ID# D9913, EPA Lab Number TX00063, USEPA
Approved Perchlorate Testing Lab, Oklahoma Department of Environmental Quality Laboratory Certificate 8125, Arkansas Department of
Environmenta! Quality Certification #03-070-0, Louisiana Department of Environmental Quality Laboratory Certification (NELAP, LELAP’
#02008, Louisiana Department of Health and Hospitals Drinking Water (NELAP) # LA030020, Delaware Health and Social Services
{ODW) Drinking Water Approved, US Department of Energy Approved, Entidad Mexicana de Acreditacion, A.C. (EMA, in renewal as of
6/18/2004) Agua Ag-014-003/03 and Fuentes Fijas, Residuos y Ambiente Laroral FRA-013-005/03, State of Kansas Department of Health
and Envitonment Waste Water and Solid/Hazardous Waste Cert. E-10365, Alabama Department of Environmental Management Drinking

Water #41540. Ana-Lab is also accredited to the international ISQ-17025 standard by the American Assoctation for Laboratory
Accreditation (A2LA Certificate # 0637-01). :

These analytical results relate to the sample tested. This report may NOT be reproduced EXCEPT in FULL without written approval of
AnaLab Corp. Unless otherwise specified, these test tesults meet the requirements of NELAC.

RL is the Reporting Limit (sample specific quantitation limit) and is at or above the Method Detection Limit (MDL), CAS is Chemical
Abstract Service number.

Corporate Shipping: 2600 Pudley Rd. Kilgore, TX 75662 Ark-La-Miss Reglon: 3100 Knight Street #2 Stireveport LA 71105
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C. H, Whiteside, Ph.D., President
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Parameter

Chloride

Fluoride

Nitrate-Nitrite Nitrogen
Nitrate-Nitrogen, Total
Sulfate

Parameter
Chloride
Chloride
Chloride
Fluoride
Fluoride
Fluoride

" .+ Nitrate-Nitrite Nitrogen

Nitrate-Nitrite Nitrogen
Nitrate-Nitrite Nitrogen
Nitrate-Nitrogen, Total

Nitrate-Nitrogen, Total

Nitrate-Nitrogen, Total

Sulfate

Sulfate

Sulfate

Parameter

Chloride

Fluoride

Nitrate-Nitrite Nitrogren
Nitrate-Nitrogen, Total
Sulfate

Parameter

Chloride

Fluoride

Nitrate-Nitrite Nitrogen
Nitrate-Nitrogen, Total
Sulfiate

Corporate Shipplng: 2600 Dudley Rd, Kligore, TX 75662

E Ll';;.:.m.—:_-h:LJ |
180Q-17025

O  Liquid Aqueous

PrepSet Reading MDL

179995 178 534

179995 ND 228

179995 ND 321

179995 ND 235

179995 ND 553
Reading Enown
9260 10000
9300 16000
9320 10000
9780 10000
9800 10000
9860 10000
5270 5300
5300 5300
5350 5300
2220 2260
2240 2260
2250 2260
9460 16000
9490 10000
9520 10000

PrepSet  Reading

179995 976

179995 922

179995 507

179995 225

179995 997

PrepSet  LCS LcsD

179995 976 978

179995 922 922

179595 507 509

179993 225 227

179995 997 998

#0637-01

EPA Method 300.0
Blank

MOL Units

300 ug/L

100 ug/L

200 ug/L

10.0 ug/L

300 ug/L

Units Recover%  Limils%

ug/L 926 900-110

ug/l 93.0 90.0-110

ug/L 932 90.0- 110

ug/L 978 90.0- 110

ug/l 98.0 90.0- 110

ug/L 98.6 90.0-110

ug/L 9.4 90.6- 110

ug/L 100 90.0- 110

ug/L 101 90.0 - 110

ug/l 982 90.0- 110

ug/L 991 90.0-110

ugll 996 90.0 - 110

ug/L 946 90.0- 110

ug/L 949 90.0-110

ug/l 952 90.0-110

Known Unlts Recover%

1000 ugll 976

1000 uglL 922

530 ug/L 95.7

226 ugl 9.6

99.7

Known Limits%
1000 90.0-110
1000 90.0-110
530 90.0-110
226 90.0-110
1000 900-110

D —— e T S
LDSClient v2.0.5 02/01/2006

www.ana-lab.com

Out

Out

Limits

90.0-110
200-110
900-110
90.0-110
90.6-110

LCS%
916
922
857
99.6
997

File

0002645822
0002645822
0002645822
0002645822
0002645822

File

0002645846
0002645819
0002645833
0002645846
0002645833
0002645819
0002645833
0002645846
0002645819
0002645833
0002645846
(0002645819
0002645846
0002645833
0002645819

File

0002645820
0002645820
0002645820
0002645820
0002645820

LCSDY%
978
922
96.0
100
99.8

Out

Units RPD Limit%
ug/L 0.205 200
ug/L 0 200
ug/E 0313 200
ug/L 0.401 200
ug/L 0.100 200

f{"” .
2004 Seal of Excellence

Form rptPROJOCGrpt Created 01/27/2005 v1.0




Kyle Hathcote
GBMc & Associates
219 Brown Lane
Bryant, AR 72022-

Ana-Lab Corporate Laboratory P.O. Box 9000 Kilgore, TX 75663

Phone 903/984-0551 FAX 903/984-5914 e-Mail corp@ana-lab.com

Quality Control

Project

Printed 05/01/2006

Page2 of 5

NELAP-accredited #02008

Parameter

Chloride

Fluoride
Nitrate-Nitrite Nitrogen
Nitmate-Nitrogen, Total
Sulfate

Chloride

Fluoride

Nitrate-Nitrite Nitrogen
Nitrate-Nitrogen, Total
Sulfate

)Parmmzter

Chloride

Fluoride

Nitrate

Nitrate-Nitrite Nitrogen
Nitrate-Nitrogen, Total
Nitrite

Nitrite-Nitrogen, Total
Ortho - Phosphateas P
Sulfate

Parameter

Chloride

Chlgride

Chlaside

Fluoride

Fluoride

Fluoride

Nitrate

Nitraie

Nitrats

Nitrate-Nitrite Nirogen
Nitrate-Nitrite Nirogen
Nitrate-Nitrite Nitrogen
Nitrate-Nitrogen, Total

I

L ———— T
LDSClientv2.0.502/01/2006

O  Liquid Aqueous
Sample  MS MSD
822076 -- 648000 653000
822076 87800 88600
822076 50100 53100
822076 21700 22000
822076 206000 216000
822593 280000 280000
822593 115000 114000
822593 51800 51200
822593 22300 21800
822593 106000 102000

O  Liquid Aqueous
PrepSet  Reading MDL
180829 204 534
180829  ND 228
180829  ND 103
180829  ND 321
180829  ND 235
180829  ND 5.49
180823  ND 1.76
180229 ND 6.47
180829  ND 553

Reading Known
9260 10000
9310 10000
9310 10000
10100 10000
10100 10000
10100 10000
9870 10000
9900 10000
9940 10000
5290 5300

5300 5300

5350 5300

2230 2260

Tl

Recover¥%

926
93.1
93.1
101
101
101
98,7
92.0
994
99.8
100
101
98.7

EPA Method 300.0

MS

UNK Known Limits
533000 100000 80.0-120
ND 100000 80.0-120
826 53000 80.0-120
ND 22600 80.0-120
117000 100000 80.0-120
202000 100000 80.0-120
21600 100000 80.0-120
ND 53000 80.0-120
ND 22600 80.0- 120
13400 100000 80.0-120

EPA Method 300.0

-Blank

MOL Units

300 ug/L

100 ug/L

50.0 ug/L

200 ug/L

10.0 ug/L

500 ug/L

10.0 ug/L

100 ug/L

300

Limits%

90.0-110
900-110
90.0-110
90.0-110
90.0- 110
90.0-110
90:0 - 110
90.0-110
90.0- 110
90.0-110
90.0-110
90.0-110
20.0-110

MS%
115
878
93.0
96.0
89.0
78.0%
93.4
91.7
987
92,6

Out

Ot

Ark-La-Miss Region: 3100 Knight Street #2 Shreveport

3
o
T -
E3
NEL;P-accredited #02008

MSD%
120
886
98.6
973
93.0
780%
924
96.6
96.5
886

File

0002657498
0002657498
0002657498
0002657498
0002657498
0002657498
0002657498
0002657498
0002657498

File

0002657510
0002657457
0002657523
0002657497
0002657510
0002657523
0002657497
0002657510
0002657523
0002657510
0002657497
0002657523
0002657497

Units
ug/L

ug/lL
ug/l.
ug/L
ug/L
ug/L
ug/l
ug/l
ug/L.

www.ana-lab.com

RFPD
4.26
0.907
5.85
1.35
440

1.08
1.13
225
442

Nail

2004 Seal of Excellence

Limit%
30.0
30.0
300
300
300
300
300
300
300
30.0

LA 71108
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Ana-Lab Corporate Laboratory P.O. Box 9000 Kilgore, TX 75663
— M T T e

Phone 903/984-0551 FAX 903/984-8914 ¢-Mail corp@ana-lab.com NELAP-accredited #02008
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Project

Page 3 of 5

Kyle Hathcote
GBMc & Associates
219 Brown Lane
Bryant, AR 72022-

Quality Control

O  Liquid Aqueous EPA Method 300.0
cecv oo
Parameter Reading Known  Units Recover%  Limits% Out File
Nitrate-Nitrogen, Total 2230 2260 ug/L 987 - 90.0-110 0002657510
Nitrate-Nitrogen, Total 2240 2260 ug/L 99.1 90.0- 110 0002657523
Nitrite . 10000 10000 up/l 100 90.0-110 002657510
Nitrite 10100 10000 ugll 101 90.0- 110 0002657497
Nitrite 10200 10000 ug/L. 102 90.0- 110 0002657523
Nitrite-Nitrogen, Total 3060 3040 ug/L 101 90.0-110 0002657510
Nitrite-Nitrogen, Total 3070 3040 ug/L 101 90.0- [t0 0002657497
Nitrite-Nitrogen, Total 3110 3040 ug/l 102 90.0- 110 0002657523
Ortho - Phosphate as P 3150 3260 ug/L 96.6 90.0- 110 0002657497
Ortho - Phosphate as P 3180 3260 ug/L 97.5 90.0-110 0002657510
Ortho - Phosphate as P 3180 3260 ug/L 91.5 90.0- 110 0002657523
Sulfate 9550 10000 uwgl 95.5 90.0- 110 0002657510
~Sulfate 9570 10000 ug/l 95.7 90.0- 110 0002657457
iulfate 9580 10000 ug/L 95,8 90.0- 110 0002657523
‘ LCS
Parameter PrepSet Reading Known Units Recover% . Limits File Oyt
Chloride 180829 992 1000 ug/L 99.2 90.0- 110 0002657499
Flucride 180829 1090 1000 ug/L 109 90.0-110 0002657499
Nitrate 180829 1050 1000 ug/llL 105 90.0- 110 0002657499
Nitrate-Nitrite Nitogen 180829 534 530 ug/L 101 90.0- 110 0002657499
Nitrate-Nitrogen, Total 180829 237 226 ug/L 105 90.0- 110 0002657499
Nitrite 180829 974 1000 ug/L 974 90.0 - 110 0002657499
Nitrite-Nitrogen, Total 180829 297 304 ug/L 91.7 90.0- 110 0002657499
Ortho- Phosphateas P 180829 336 326 ug/L 103 90.0- 110 0002657499
Sulfate 180829 1070 1040 ug/L 107 90.0- 110 0002657499
Parameter PrepSet  LCS LCSD Enown Limits% LCS% LCSD% Unlts RPD Limit%
Chloride 180829 992 1000 1000 900-110 992 100 ug/L 0.803 200
Nitrate 180829 1050 1050 1000 90.0-110 105 105 ug/L ¢ 200
Nitrate-Nitrite Niffogen 180829 534 536 530 %0.0-11¢ 101 101 ug/L 0 200
Nitrate-Nitrogen, Total 180829 237 236 226 20.0-110 105 104 ug/ll 0.957 200
Nitrite 180829 974 984 1000 %0.0-110 974 98.4 ug/l 1.02 200
Nitrite-Nitrogen, Total 180829 297 300 304 90.0-110 977 98.7 ug/ll 1.02 20.0
Ottho - Phosphateas P 180829 336 310 326 %0.0-110 103 95.1 ugfl. 7.98 200
Sulfate 180829 1070 1060 1000 90.0-110 107 106 ug/L 0.939 200
‘MS '
Parareter Sample  MS MSD UNK Known Limits MS% MSD% Units RFD Limit%

Corporate Shipping: 2600 Dudley Rd. Kilgore, TX 75662 Ark-La-Miss Reglon: 3100 Knight Street #2 Shrevepart LA 71105
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Kyle Hathcote ‘ PI' Oj eCt

GBMc & Associates
219 Brown Lane

Bryant, AR 72022- Quallty Control

EHIRNI,
O  Liguid Aqueous EPA Method 300.0
MS
Parameter Sample  MS MSD UNK  Known Limits MS% MSD% Units  RPD  Limit%
Chloride 822660 -- 781000 783000 629000 200000 80.0-120 760 % 77.0% ug/L 1.31 300
Fluoride 822660 205000 210000 ND 200000 80.0-120 104 105 ug/L 0.957 300
Nitrate 822660 199000 191000 ND 200000 80.0-120 995 955 ug/L 4,10 300
Nitrate-Nitrite Nitrogen 822660 101000 98200 ND 106000 80.0-120 95.3 926 ug/L 2.87 300
Nitrate-Nitrogen, Total 822660 44800 43000 ND 45200 80.0-120 991 95.1 ugfl 412 300
Nitrite 822660 184000 181000 ND 200000 80.0-120 920 0.5 ug/L 1.64 300
Niirite-Mitrogen, Total 822660 56200 55200 ND 60800 80.0-120 924 90.8 ugfL. 1.75 300
Ortho - Phosphate as P 822660 63400 61600 ND 65200 80.0-120 972 94.5 ug/l 2.82 300
Sulfate 822660 277000 277000 85700 200000 80.0-120 95.6 956 ug/L 0 300
Chloride 822661 714000 708000 553000 200000 80.0-120 80.5 775+ ug/L 3.80 300
Flugride 822661 201000 205000 ND 200000 80.0- 120 100 102 ug/L 1.98 300
Nitrate 822661 201000 195000 ND 200000 80.0- 120 100 97.5 ug/l 253 360
Eitlate—Nitn’te Nitrogen 822661 101000 101000 ND 106000 80.0- 120 95.3 95.3 ug/t. 0 300
itrate-Nitrogen, Total - 822661 45400 44200 ND 45200 80.0- 120 100 978 ug/L. 222 300
Nitrite 822661 184000 186000 ND 200000 80.0- 120 920 930 ug/L 1.08 300
Nitrite-Nitrogen, Total 822661 56000 56600 ND 60800 80.0-120 92.1 3.1 ug/L 1.08 30.0
Ortho - Phosphate as P 822661 59400 58000 ND 65200 80.0-120 91.1 89.0 ug/L 233 30.0
Sulfate 822661 275000 265000 82600 206000 80.0-120 96.2 912 ug/L 534 300
W  Liquid Aqueous EPA 160.1
Blank
Parameter Type Result ‘ Unit
Total Disselved Solids Blank 0.00040 grams
Total Dissolved Solids Blank 0.00050 grams
Doplicate -
Parameter Sample Type ' Resulf Dupﬁcate . Unit RPD Linidt%
Total Dissolved Solids 822468 Duplicate 4220 4300 mg/L 1.88 25
’ 1.CS '
Parameter Type Result — Known Unit Recover%
Total Dissolved Solids W11714 LCS 208 200 mg/L 104 75-125
Standard
Parameter Type Result  Known ‘ Unit Recover% Limits%
Total Dissolved Solids Standard 96.0 100 mg/L 96.0 90-110
W  Liquid Aqueous EPA 160.1
Blank
Parameter Type Result Unit
Corporate Shipping: 2600 Dudley Rd. Kilgore, TX 75662 Ark-La-Miss Reglon: 3100 Knight Street #2 Shreveport LA 71105
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Kyl Hathets Project

GBMc & Associates
219 Brown Lane

Bryant, AR 72022 Quality Control

W  Liquid Agqueous EPA 160.1

' Blank
Porameter Type Resuit Unit
Tofal Dissolved Solids Blank -0.00020 grams
Total Dissolved Solids Blank 0.00030 grams
‘Duglicate |
Parameter Sample Type Result Dnb!lcaie - Unit RPD Limit%
Total Dissolved Solids 822659 Duplicate 1060 1150 mg/L 8.14 25
LCS
Parameter Type Result — Known ' Unit Recover%
Total Dissolved Solids Wi1714  LCS 202 200 mg/L 101 75-135
" Standard
Parameter Type Result  Known Unit Recover% Limits%
“Total Dissolved Solids Standard 90.0 100 mg/L 80.0 90- 110

RPDis eati eDiff: abs(r12) / mean(rl,r2) * 100% Recover% is Recovery Percent: result/ known *

Coxrporate Shipplng: 2600 Dudley Rd. Kilgore, TX 75662
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Ana-Lab Corporate Laboratory P.O. Box 9000 Kilgore, TX 75663
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. Ana-Lab Corporate Laboratory PO, Box 9000 Kijgore, TX 75663
‘ Fhoue 03/9B4-0857 FAX 50399468244 o-Malk corpalismadplcam NELAP-acersdited: #02008
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Ana-Lab Corp. P.0.Box 9000 Kilgore, TX 75663

—W
Phone 903/984-0551 FAX 903/984-5914 e-Mail corp@ana-lab.com NELAP-aceredited #02008

Printed: 06/12/2006 Page ! of 4

er Hathcote P r Oj eCt

GBMc & Associates
219 Brown Lane
Bryant, AR 72022-
Results for Client GBMH
Parameter Resulés Units RL Flags CAS Bottle
FC-2 Recetved: 06/01/2006
Liquid Aqueous Collected by: J Brown Affiltationr GBMc & Associates 05312006 0915
EPA 160.7 Anabzed: LLW  06/02/2006 0940 OCgroup 184659
Total Dissolved Solids 710 mg/L 50 01
EPA 300.0 Anabzed: GDG  06/02/2006 0324 OCgroup 184848
Sulfate 158 mg/L 3.00 01
EPA Method 300.0 Analyzed: GDG  06/02/2006 0324 @Cgroup 184848
Chloride 375 mg/L 3.00 01
_ Nitrate-Nitrogen, Total 0.433 mg/L 0.100 0

The above methods that we used are approved for NPDES reporting as listed in 40 CFR 136 Table 1B or Ana-Lab has specific approval from EPA to use
this method under 40 CFR 136.

T
UTA-3 Received: 06/01/2006
\} Liquid Aqueous Collected by: I Brown Affiliationr GBMc & Associates 05/3172006 0955
EPA 160.1 Anabzed: LLW "06/02/2006 0940 OCgroup 184659
Total Dissolved Solids 130 mg/L. 5 0]
EFA300.0 drabzed: GDG 06/02/2006 0346  OCgrowp 184848
Sulfate 1.7 mg/L 3.00 01
EFPA Method 300.0 Anabzed: GDG  06/02/2006 0346 OCgroup 184848
Chloride 19.8 mg/L 3.00 01
Nitrate-Nitrogen, Total LI13 mg/L 0.100 a1

The above methods tiat we used are approved for NPDES reporting as fisted in 40 CFR 136 Table [B or Ana-Lab has specific approval from EPA to use
this method under 40 CFR 136. ]

—
UTA-2 ‘ Received: 06/01/2006
Liquid Aqueous Collected by: JBrown Affifiatio:  GBMc & Associates 053172006 1030
EPA 160.1 Anabzed: LLW 06/02/2006 0940 OCgroup 184659
Total Dissolved Solids 142 mg/L 10 01
EPA300.0 Anabzed: GDG 06/02/2006 0407 OCgroup 184848
Sulfate 111 mg/L, 3.00 01
EPA Method 300. 0 Analzed: GDG 06/02/2006 0407 OCeroup 184848
Chioride 26,9 mg/L 3.00 01
Nitrate-Nitrogen, Total 198 mg/L 0.100 ) 01
The above methods that we used are approved for NPDES reporting s listed in 40 CFR 136 Table 1B or Ana-Lab has specific approval from EPA to use
this method under 40 CFR 136 .
: Cn*"*fgrnteShlpplng: 260¢ Dudley Rd. Kigore, TX 75662 Arl-La-Miss Region: 3100 Kuight Street #2 Shireveport LA, 71105

MEMBER
1S0-17025 # 0637-01 2005 Seal of Excellence
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Ana-Lab Corp. P.0.Box 9000 Kilgore, TX 75663

—m
Phone 903/984-0551 FAX 903/984-5914 ¢-Mail corp@ana-lab.com NELAP-accredited #02008

- Printed: 06/12/2006  Page 2 of 4

Kyle Hathot Project
GBMc & Associates
219 Brown Lane

Bryant, AR 72022

Results for Client GBMH

Parameter Results Units RL Flags CAS Bottle
Received: 06/01/2006

Liquid Aqueous Collected by: 1 Brown Affiliation:  GBMc & Associates 05/31/2006 1105

EPA 1601 Avabzed: ILW 060022006 0940  QCgroup 184659
Total Dissolved Sollds 206 mg/L 10 01

EPA 300.0 Analbzed: GDG  06/02/2006 0423 QCeroup 184848
Sulfate 51.8 mg/L 3.00 01

EPA Mathod 300.0 Analyzed: GDG  06/02/2006 0428 OCeroup 184848
Chioride 19.6 mg/L 3.00 01
Nitrate-Nitrogen, Total 16.9 mg/L 0.100 01

The above methods that we used are approved for NPDES reporting as listed in 40 CFR 136 Table IB or Ana-Lab has specific approval from EPA 1o use
this method under 40 CER 136.
b
ST 5d UTB-1 Received: 06/01/2006
- - Liquid Aqueous Collected by: JBrown Affiliation:  GBMe¢ & Associates 053112006 1110

EPA 160.1 Analyzed: LW  06/02/2006 0940 OCgroup 184659
Total Dissolved Solids 178 mg/L 10 01

EPA300.0 Anabzed: GDG  06/02/2006  045¢ QOCgroup 184848
Sulfate 49.5 mg/l 3.00 ot

EPA Method 300.0 Analyzed: GDG  06/02/2006 0450 OCgroup 184848
Chloride 18.7 mg/L 3.00 01
Hitrate-Nitrogen, Totat 15.1 mg/L 0.100 01

The above methods that we used are approved for NPDES reporting as listed in 40 CFR 136 Table 1B or Ana-Lab has specific approval ﬁ'c;m EPAto use
this method under 40 CFR 136,

| 337567771 UTCA ' Received: 06/01/2006
Liquid Aqueous Collected by: J Brown Affiliationr. GBMo & Assogiates 05/3172006 1115
EPA 160.1 Analyzed: LLW 06/02/:2006 0940 OCgrowp 184659
Total Dissolved Solids 206 mg/L 10 0l
EPA300.0 Anabyzed: GDG 06/02/2006 0511 OCgrowp 184348
Sulfate 292 mg/L 3.00 01
EPAMathod 300,0 Anabzed: GDG 06/022006 0511 CCgroup 184848
Chloride 13.0 mg/L 3.00 ol
Nitrate-Nitrogen, Tota! 1.57 mg/L 0.100 01
The above methods that we used ate approved for NPDES reporting as listed in 40 CFR 136 Table 1B or Ana-Lab has specific approval from EPA to use
this method under 40 CFR 136,
Co~mnrate Shipping: 2600 Dudley Rd. Kilgore, TX 75662 Ark-La-Miss Region: 3100 Knight Street #2 Shrevepore LA 7115
MEMBER
ISO-170254# 0637-01 N 2005 Seal of Excellence
LDSClient v2.0.6 04/12/2006
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Ana-Lab Corp. P.0.Box 9000 Kilgore, TX 75663
Phone 903/984-0551 FAX 903/984-5914 o-Mail corp@ana-lab.com

NELAP-accredited #0200;3—“

L)

ETE SERVICE LAB W

., OKF.

j‘sE CoMPL

.

Kyle Hathcote
GBMc & Associates
219 Brown Lane
Bryant, AR 72022

Parameter

Printed:  06/12/2006

Project

Page 3 of4

Results for Client GBMH

Results

Units RL Flagg CAS Bottie
Received: 06/01/2006
Collected by: T Brown Affiliatior:  GBMc & Associates 053172006 1210
EPA 160.1 Analyzed: LLW  06/02/2006 0940 QCsroup 184659
Total Dissolved Solids 1260 mg/l, 50 ol
EPA 300.0 Analyzed: GDG  06/02/2006 0532 QCgroup 184848
Sulfate 590 mg/L 3.00 01
EPA Method 300.0 Analyzed: GDG  06/02/2006 0532 OCaroup 184848
Nitrate-Nitrogen, Total 0217 mg/L 0.100 01
EPA Method 300.0 Analyzed: KLB  06/02/2006 1546 CCgroup 184878
Chloride 689 mg/L 150 o1
The above methods that we used are approved for NPDES reporting as listed in 40 CFR 136 Table 1B or Ana-Lab has specific approval from EPA to use
this method under 40 CFR 136.
UTA-1 Received: 06/01/2006
Liquid Aqueous Collected by: 1 Brown Affifiation  GBMe & Associates  05/3 12006 1240
EPA 160.1 Analyzed: LIW 060052006 0945  QCgroup 184331
Total Dissolved Solids 300 mg/L, i0 0t
EPA 300.0 Analyzed: GDG  06/02/2006 0719 OCgroup 184848
Sulfate 554 mg/L 3.00 01
EPA Method 300.0 Analyzed: GDG 06/02/2006 0719 QCgroup 184848
Chloride 115 mg/L 3.00 . 01
Nitrate-Nitrogen, Total ND mg/L, 0.100 01

Cornorate Shipping: 2600 Dudley Rd. Kiigore, TX 75662

The above methods that we used are approved for NPDES reporting as listed in 40 CFR 136 Table 1B or Ana-Lak has specific approval from EPA to use
ctieunderdOCFRIS

Ark-Lg-Miss Region: 3100 Knight Street #2 Shreveport LA 71105

Samanmd®o, MEMBER
Y —
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ISO-17025# 0637-01 NELAP-accredited #02008 2005 Seal of Excellence
LDSClient+2.0.6 02/122006 www.ana-lab.com Form rptPROJRES Created 10/13/2004 vi.2




Ana-Lab Corp, P.O. Box 9000 Kilgore, TX 75663
Phone 963/984-0551 FAX 903/984-5914 e-Mail corp@ana-lab.com NELAP-accredited #02008

l

-w Printed: 06/12/2006

Project

Pag of 4

GBMc¢ & Associates

219 Brown Lane

Bryant, AR 72022-
Qualifiers:

E - Estimated Value
B - Analyte detected in the associated method blank
! - Lab MDL > Target
J - Analyte detected below quantitation limit
S - Standard reads lower than desired
- ND in the results column is not detected above SQL

Unless otherwise noted, testing was performed at Ana-lab's corporate laboratory that holds the following Federal and State certificdes:
Texas Department of Health Lead Firm Certificate21 10076, EPA National Lead Laboratory Accreditation Program #637.01, Texas
Department of Agriculture Soil Import Permit $37592, Texas Department of Health Drinking Water Laboratory Certificate 2019,
Oklahoma Department of Environmental Quality Drinking Water Certification Lab I D99 13, EPA Lab Number TX00063, USEPA
Approved Perchlorate Testing Lab, Oklahoma Department of Environmental Quality Laboratory Certificate8125, Arkansas Department of
Environmental Quality Certification#03-070-0, Louisiana Department of Environmental Quality Laboratory Certification(NELAP, LELAPF)
#02008, Louisiana Department of Health and Hospitals Drinking Water(NELAP) # LA030020, Delaware Healih and Social Services
(ODW) Drinking Water Approved, US Department of Energy Approved, Entidad Mexicana de Acreditacion, A.C. (EMA, in renewal as of
6/18/2004) Agua Ag-014-003/03 and Fuentes Fijas, Residuos y Ambiente Laroral FRA-0 13-005/03, State of Kansas Department of Health

¢ pnvitonment Waste Water and Solid/Hazardous Waste Cert. E~10365, Alabama Department of Environmental Management Drinking
Waier #41540. Ana-Lab is also accredited to the international ISO-17025 standard by the American Association for Laboratory
Accreditation (A2LA Certificate # 0637-01).

These analytical results relate to the sample tested. This report may NOT be reproduced EXCEPT in FULL without written approval of
Ana-Lab Corp. Unless otherwise specified, these test results meet the requirements of NELAC

RL is the Reporting Limit (sample specific quantitation limif) and is at or above the Method Detection Limit (MDL). CAS is Chemical
Abstract Service number,

C¥. wWii=

C. H. Whiteside, Ph.D., President

Cr- ~rateShipping: 2600 Dudley Rd. Kilgore, TX 75662 Ark-La-Miss Reglon: 3100 Knight Street 42 Shreveport LA 71105

ISO-17025# 0637-01 NELAP-accredited #02008 2005 Seat of Excellence
LDSCliengv2.0.6 04712006 www.ana-lab.com FormrptPROJRES Created 10/13/2004 v1.2




Ana-Lab Corp. P.O.Box 9000 Kilgore, TX 75663

Phone 903/984-0551 FAX 903/984-3914 e-Mail corp@ana-iab.com NELAP-accredited #02008

3 CORF.” " “. 317393 CoC Print Group 001 of 001

: e
}COMF'LETES VICE LAB Page 1 of 2

Ana-Lab Corporate Laboratory P.O. Box 9000 Kilgore, TX 75663
Phone 903/984-0551 FAX 903/984-5914 e-Mall corpi@ana-lab,.com NELAP-nccredited #02008

T%w Chain Of CUStO dy 05/25/2006 Page 1 of 2

Reporl Ta

GBMH Lab Number
Kyle Hathcote Phone 501/847-7077
GBMec & Associates 111 Fax 501/847-7943
219 Brown Lane
Bryant, AR 72022- EDCC 4G

Matrix: Liquid Aqueous

l Printed Narme U'én.-:”«uv\ Browta Afiliation oA Stgnature éi - J— I
: [2 *Plastic 1/2 gal (White)

Text Doms Reyuested Tert Meshods
DS Tota] Dissolved Solids EPA 160.1
1S4L Sulfate EPA 200.0
1CIL Chiloride EPA Method 300.0
IN3L ‘Nitrate-Nitrogen, Total EPA Method 300.0

Corpornte Shipplng: 2600 Dudiey Rd. Kilgore. TX 75662 Ark-La-Miss Reglon: 3100 Kuight Street #2 Shreveport LA 71108

MEMB ER

i s AL
ISO-17025# 0637-01 NELAP-accredited #02008 2005 Seal of Bxcellence

]
EDSClientv2.0.6 06/ 2/2006

www.ana-iab.com Form rptoocprof Created 6/22/2004 v1,7

te Shipping: 2600 Dudiey Rd. Kilgore, TX 75662

Ark-La-Miss Region: 3100 Kuight Street #2 Shreveport LA 71105
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Ana-Lab Corp. P.O. Box 9000 Kilgore, TX 75663

Phone 903/984-0551 FAX 903/984-5914 e-Mail corp@ana-lab.com NELAP-accredited #2008
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Ana-Lab Corporate Laboratory P.O. Box 9000 Kilgore, TX 75663
Phone 903/984-0551 FAX 903/984-5914 e-Mail corp@ana-lab.com NELAP-accredited #02008

Chaln Of Custody 05/25/2006  Page 2 of2

GBMH Lab Number
Kyle Hathcote Phone  501/847.7077
GBMc & Associates 111 Fax 501/847-7943
219 Brown Lane

Bryant, AR 72022- . EDCC 4G
Ambient Conditions &M&ﬂ—b‘t Aansani o )

Printed Name w2 aHlians Levwsn Afitiation adnte Printed Names?, ; - ﬂ i“ﬂ"-‘ o Afliation d ,
Stimanoe et fSenanes _ el B
Printed N .., ation, Printed Ne Affltatton

. A

bfif 7% 13- D P T “"—%locu,

Signature
Printed Name Afliation Printed Na ation

. . . . P gy
enll LS e Veleelg S,%—"\ .
Printed Name Afliation Printed Name ) Affiltation

Signarure Signature
“faniple Recieved on Iee? [1¥= [] »o

Method of Shipment: [] Urs [] 8w [ Fedix [] LoneSiar [1 #anadDetrvered
.., Cooler/Sample Secure? [}-¥es [] Mo Tracking/Shipping # B Creer

Comments

Corporate Shipping: 2600 Dndiey Rd. Kilgore, TX 75662 Ark-La-Miss Region: 3100 Knight Strect #2 Shrevoport LA 70105

AT
1S0-17025 # 0637-01

2005 Seal of Excellence
LDSClient v1.0.6 04/12/2006
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Ark-La-Miss Region: 3100 Knight Street #2 Shreveport LA 71105
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Ana-Lab Corp. P.O. Box 9000 Kilgore, TX 75663
M T

R

Phone 903/984-0551 FAX 903/984-5914 e-Mail corp@ana-lab.com NELAP-accredited #02008
i
L4 R 4
}ECOMPI:ETE SERVICE LAB W Printed 06/12/2006  Page 1 of4
Kyle Hathcote P r J
GBMc & Associates 0 eCt
219 Brown Lane

Bryant, AR 72022-

Quality Control

B A T At R I N R N A B I ik R A Lo
O  Liquid Aqueous EPA Method 300.0
Parameter PrepSet  Reading MDL MOL Units Our File
Chloride 184848 118 534 300 ug/L 0002717929
Fluoride 184848 ND 228 100 ug/L 0002717929
Nitrate 184848 ND 10.3 50.0 ug/L ‘ 0002717929
Nitrate-Nitrite Nitrogen 184848 ND i 20.0 ug/t. 0002717929
Nitrate-Nitrogen, Total 184848  ND 235 10.0 ug/l, 0002717929
Nitrite 184848 ND 5.49 50.0 ug/L 0002717929
Nitrite-Nitrogen, Total 184848 ND 1.76 10.0 ug/L 0002717929
Ortho - Phosphate asP 1842848 ND 6.47 10.0 ug/L - 0002717929
Sulfate 184848 ND 553 300 ug/L 0602717929
Parameter Reading Known  Units Recover%  Limits% Our File
Chloride 10100 10000  wp/L 101 920.0-110 0002717926
Cr'~dde 10100 10000 g/ 101 90.0-110 0002717942
. ﬁjde 10200 10000  wplL 102 90.0-110 0002717954
Fiubride 10100 10000 gl 101 90.0-110 0002717926
Fluoride 10200 10000 ug/l 102 90.0- 110 0002717942
Fluoride 10200 10000  ug/L 102 90.0- 110 0002717954
Nitrate 10300 10000 wel 103 90.0-110 0002717926
Nitrate 10300 10000 ug/L 103 20.0-110 0002717942
Nitrate 10400 10000 wg/L 104 90.0-110 0002717954
Nitrate-Nitrite Nitrogen 5440 5300 ug/L 103 90.0-110 0002717926
Nitrate-Nitrite Nitrogen 5500 5300 ugfl, 104 90.0-150 0002717942
Nitrate-Nitrite Nitrogen 5510 3300 ug/L 104 90.0- 110 0002717954
Nitrate-Nitrogen, ‘Fotal 2320 2260 ug/lL 103 90.0- 110 0002717926
Nitrate-Nitrogen, Total 2340 2260 ug/L 104 '90.0-110 0002717942
Nitrate-Nitrogen, Total 2360 2260 vg/L 104 90.0-110 0002717954
Nitrite 10200 10000 gL 102 50.0-110 0002717926
Nitrite 10300 10000  ugL 103 90.0-110 0002717954
Nitrits 10400 10000 wg/L 104 90.0- 110 0002717942
Nitrite-Nitzogen, Total 3120 3040 ug/L 103 90:0-110 0002717926
Nitrite-Nitrogen, Total 3150 3040 ug/l 104 90.0- 110 0002717954
Nitrite-Nitrogen, Total 3160 3040 ug/ll 104 90.0-110 0002717942
Ortho - Phosphate as P 3340 3260 ug/L 102 90.0 - 110 0002717926
Ortho - Phesphate as P 3380 3260 ug/L 104 90.0-110 0002717942
Ortho - Phosphate asP 3390 3260 ug/L 104 90.0- 110 0002717954
Sulfate 10400 10000  wglL 104 90.0-110 0002717926
Sulfate 10400 10000  wglL 104 90.0-110 0002717942
Sulfate 10400 10000 ug/lL 104 90.0-110 0002717954
C yate Shipplag: 2600 Dudley Rd. Kilgore, TX 75662 Ark-La-Miss Region: 3100 Knight Street #2 Shreveport LA 75105
4, MEMBER
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Ana-Lab Corp. P.O. Box 9000 Kilgore, TX 75663
Phone 903/984-0551 FAX 903/984-5914 ¢-Mail corp@ana-lab.com NELAP-accredited #02008

} o Printed 06/12/2006 Page 2 of 4

Kyle oot Project

GBMc & Associates
219 Brown Lane

Bryant, AR 72022 Quahty Contr()l

O Liquid Aqueous  EPA Method 3000

Parameter PrepSet Reading Recover%  Limits File Out

Chloride 184848 996 99.6 90.0- 110 0002717927

Fluoride 184848 1010 1000 ug/l. 101 20.0-110 0002717927

Nitrate 184848 981 1000 ug/L 98.1 90.0- 110 0002717927 i
Nitrate-Nitrite Nitrogen 184848 509 530 ug/L 96.0 90.0- 110 0002717927 ;
Nitrate-Nitrogen, Total 184848 221 226 ug/l 97.8 90.0-11¢ 0002717927 ;
Nitrite 184848 945 1000 ug/L 94.5 90.0-110 0002717927

Nitrite-Nitrogen, Total 184848 288 304 ug/L 94.7 90.0-110 0002717927

Ortho - Phosphate asP 184848 341 326 ug/L 105 90.0-110 0002717927

Sulfate 184348 931 1000 ug/L 93.1 90.0 - 110 0002717927

Parameter PrepSet LGS LCsD Known Limits% LCS% LCSD% Units RPD Limit%
Chloride 184348 996 1030 1000 920.0-110 996 103 ugf/L 336 20.0

F"- ile 184848 1010 1010 90.0-110 1 101 ug/L 0 20.0

i ¥ 184848 981 999 90.0-110  98.1 99.0 ug/L 0.913 200
Nitrate-Nitrite Nitrogen 184848 509 532 90.0-110  96.0 100 ug/L. 4.08 20.0
Nitrate-Nitrogen, Total 184848 221 224 90.0-110 978 99.1 ug/l 132 20.0
Nitrite 184848 945 1010 90.0-110 945 101 v/l 6.65 200
Nitrite-Nitrogen, Total 184848 288 308 90.0-110 947 101 ug/L 6.44 20.0
Ortho - Phosphate asP 184848 341 321 90.0-110 105 98.5 ug/L 6.39 20,0
Sulfate 1848438 931 922 90.0-110 93.1 922 ug/lL 0.971 20.0
Parameter Sample MY MSD Limits MS% MSD% Units RPD Limit%;
Chloride 831513 171000 171000 126000 50000 80.0-120 900 90.0 ug/L 0 300
Fluoride 831513 47900 43700 ND 50000 80.0-120 958 97.4 ugl. L.66 30.0
Nitrate 831513 50100 48300 ND 50000 80.0-120 100 96.6 ug/L 346 30.0
Niteate-Nitrite Nitrogen 831513 26400 25800 ND 26500 80.0-120 996 974 ug/L 223 30.0
Nitrate-Nitrogen, Total 831513 11300 10200 ND 11300 80.0-120 100 96.5 ug/L 356 300
Nitrite 831513 49600 48600 ND 50000 80.0-120 992 971.2 vg/L 204 30.0
Nitrite-Nitrogen, Totl 831513 15100 14800 WD 15200 . 80.0-120 993 974 ug/L 193 30.0
Ortho - Phosphate asP 831513 15900 15200 ND 16300 80.0-120 975 93.3 ug/L 440 30.0
Sulfate 831513 57100 54900 4970 50000 80.0-120 104 99.9 ug/L 4.02 30.0
Chloride 831756 21800 21900 13000 16000 800-120 830 89.0 ug’L 113 300
Fluoride 831756 9930 9910 ND 10000 80.0-120 993 9.1 ug/L 0202 300
Nitrate 831756 17000 16900 6980 10000 80.0-120 100 99.2 ug/L 0803 300
Nitrate-Nitrite Nitrogen 831756 7100 6900 1570 5300 80.0-120 104 101 ug/L 293 30,0
Nitrate-Nitrogen, Totdl 831756 3840 3810 1570 2260 80.0-120 100 9.1 ug/L 0504 300
Nitrite 831756 10700 10100 ND 10000 80.0-120 107 101 ug/L 577 30.0
Nitrite-Nitrogen, Totd 831756 3260 3090 ND 3040 80.0-120 107 102 ug/L 478 30.0

g ate Shipping: 2600 Dudley Rd. Kiigore, TX 75662 Ark-La-Miss Reglon: 3100 Knight Street 82 Shreveport LA 71108

Samamtto, MEMBER
& N ——
ISO-17025 # 063701 NELAP-accredited #02008 2005 Sea! of Excellence
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Kyle Hathcote
GBMc & Associates
219 Brown Lane
Bryant, AR 72022-

O Luid Aqueous

Ana-Lab Corp. P.0. Box 9000
Phone 903/984-0551 FAX 903/984-5914 e-Mail corp@ana-lab.com

Kilgore, TX 75663
NELAP-accredited #02008

Printed 06/12/2006

Project

Page 3 of 4

Quality Control

EPA Method 300.0

Parameter Sample MS MSD UNK Limirs
Ortho - Phosphate asP 831756 3040 3220 ND 3260 80.0 - 120
Sulfate 831756 38300 38700 29200 10000 80.0- 120
e O  Liquid Aqueous EPA Method 300.0
Parameter PrepSet  Reading ~ MDL  MQL Units
Chloride 184878 18.1 163 100 g/l
Parameter Reading Known  Units Recover%s  Limits%
Chloride 10400 10000  ugl 104 90.0- 110
Chlotide 10500 10000  uglL 105 90.0- 110
,‘ierer PrepSet Reading Recover%
Chioride 184878 1080 108
Parameter PrepSet LCS LCSD Limis%
Chloride 184878 1080 1080 90.0- 110
Somple  MS MSD  UNK  Known  Limiss
831757 1210000 1240000 689000 500000 80.0 - 120
W  Liquid Aqueous FPA 160.1

Parameter
Total Dissolved Solids

Parameter
Total Digsolved Solids

Sample
831467

Parameter
Total Dissolved Solids 'W11947

Parameter
Total Dissolved Solids

Result
-0.00010

Type
Blank

Type
Duplicate

162

Type
LCS

Type
Standard

\\rateShIpping: 2600 Dudley Rd. Kilgore, TX 75662

MS% MSD% Units RPD Limit%
933 98.8 ug/l. 573 300
21.0 95.0 ug/L 430 300
Out File

0002718370
Out File

0002718379

0002718368
Limits File Our
90.0-110 0002718369
LCSY% LCSD% Units RED Limit%
108 168 ug/L 0 20.0
MS% MSD% Units RPD Limit%
104 110 ug/l 561 30.0
Unie
grams
Unit RPD Limit%
mg/l. 0985 25
Unir Recover®
mg/L 101 75-125
Uniy Recover®% Limlis%
mg/L 106 90-110
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w Printed 06/12/2006 Page 4 of 4

Project
219 Brown Lane .
Bryant, AR 72022 Qu al 1ty C OI]tI’Ol

GBMc & Associates

Liqui lieous |

Pararneter Type Result ] Unit
Total Dissolved Solids Blank 6.00010 grams
Total Dissolved Solids Blank 0.00030 grams

Parameter Sample  Type Result  Duplicate Unit RPD  Limit%
Totaf Dissolved Solids 831758 Duplicate 304 mg/L 0.660 25
Paramneter Type Regult Uit Recover%

Total Dissolved Solids W11947 LCS 192 mg/L 926.0 75-125
Total Dissolved Solids W11947 LCS 196 mg/L 98.0 75-125
Parameter Type Result  Known Unit Recover% Limirs%
7 "\Dissolved Solids Standard 94.0 100

mg/L 94.0 90-110

krD is Relatie bs(rl -12)/ ¥ ' e is Recory Percen ' o * ?

rateShipping: 2600 Dudley Rd, Kilgore, TX 75662 Ark-La-Miss Region: 3100 Knight Street #2 Shreveport LA 71105
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}) ADEQ data from "TMDL Investigation of Water Quality impairments to
Unnamed Tributary to Flat Creek Union County, Arkansas", April 1998,

— 1130

Salt Creek @ QO'rear Road
Date CI'(mg/L) $0, (mg/L) TDS (mgilL)

1/24/1995 170.1 10.6 780
3/21/1995 594 74 1136
4/4/1995 876 1.0 1724
9/5/1995 2970 2.3 5231
1/8/1996 1020 11.6 1704
2/6/1996 1040 7.8 1681
3/26/1996 650 54 1114
4/30/1996 642 8 871

5/28/96 1160 34 2242

6/18/96 1340 7.5 2714
7/16/1996 | 5.9 1961

ECOREGION NUMBERS (Cl, SO4, &TDS): 14 mg/L, 31 mg/L, & 123 myg/fL




Appendix F

Photos of Study Reaches



1. Confluence of UTB (right of picture) and UTC (left of
picture) during seasonal flows. Note difference in color
of two inflows. Flow on left of picture from UTC

watershed. Flow from right discharge from EDCC 001.

4. UTB-1 View of UTB upstream of UTC. Summer lo
flow without 001 discharge flows.

5. UTB-1. View of UTB during low flow period, very narrow
channel width. Note exposed channel bottom. No flow.

- : =
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3. UTB-1. View of UTB upstream of UTC. Seasonal 6. UTB-2 Reach UTB view downstream of confluence with
discharge 001 flow. UTC. Seasonal flow.



7. UTB-2 Reach of UTB downstream of confluence with

UTC. Low flow conditions. Note minimal flow and very Hwy 7S Bridge. Note water level mid-way of pipe
shallow pools. crossing creek.

8. UTA-1 Reach UTA-1 from bridge view upstream. 11. UTA-2 Study reach, summer low flow period. Note
Seasonal conditions. reduced water level below pipeline crossing.

; ) - - y e
9. UTA-1 Reach UTA-1 view downstream from bridge. Note 12. UTA-2 Study reach view downstream, measuring cross
algae growth along stream margins. Location upstream sectional habitat. Note stream width and exposed left

of EDCC discharge. descending bank.



Bt <
13. UTA-2 Study reach, view downstream during low flow

16. UTA-3. Study reach, seasonal period flow conditions.
conditions. Note exposed left descending bank and View to O’rear Road Bridge. Note water level from
habitat composition. bank to bank.

AR '~'L B
14. UTA-2 Documentation of habitat quality. Note extensive 17. UTA-3 Study reach, low flow conditions. View d/s to
buildup of sediment (sand) and shallow water within O’rear Road Bridge. Note exposed banks and instream

Reach UTB-2. woody debris.

15. UTA-2 Railroad trestle at downstream end of UTA-2 reach. 18. UTA-3 Study reach, view upstream seasonal period.
Note flow during spring seasonal period and buildup of Note stream banks. No exposed debris.

woody debris along pipeline.



19. UTA-3 Study reach view upstream, low flow period 22 FC-1 Reach FC 1. V|ew upstream of reach. Note flow
note exposed woody debris and reduced stream during seasonal period.
channel.

20. UTA- 3 V|ew upstream mid reach of UTA 3. Note 23. FC-1 Reach FC-1. View downstream of  reach.
agricultural use. Note shallow pool with abundant woody habitat.

21. UTA-3 Documentatlon of fish communlty 24. Flat Creek-2 (FC 2) Study reach. Note woody f|sh
assemblage in reach UTA-3. Note shallow pool habitat and deep pools seasonal period.
conditions except at root balls and under at banks.
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25. Flat Creek-2 (FC-2) Study reach. Note exposed woody
debris summer low flow period.

26. FC-2 Documentation of fish community assemblage in
Reach FC-2. Note channel development and pool depth
during spring seasonal condition.



