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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 Lion Oil
Company’s (Lion Qil) NPDES permit (AR0000647). 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 domestic water supply use and
associated water quality criteria for dissolved minerals (sulfates, SO,; chlorides, CI" and total
dissolved solids, TDS). 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.

Lion Oil has operated an oil refinery, storage, and distribution center in, EI Dorado,
Arkansas, Union County since 1922 (Figure 1.1). Current refinery capacity is approximately
70,000 barrels per day (bpd). Recent increases in waste water effluent dissolved solids
(especially SO, and TDS) have resulted from environmental improvements directed at air
emissions control as mandated by EPA and ADEQ. In 2003, Lion Oil entered in to a Consent
Decree jointly signed by ADEQ and EPA. The Decree required Lion Qil to install a wet scrubber
on the facility’s Cat Cracker to reduce SO, air emissions. That emissions control equipment was
added and functional by March 2004. The scrubber uses sodium hydroxide and an oxidation
system to ultimately convert the SO, to sodium sulfate (Na,SO,) in a water solution. The
resulting Na,SO, (dissolved minerals) is captured in the process waste water. Since the waste
water treatment is not designed to remove dissolved minerals (and there is no economical
treatment technology available for the removal of dissolved minerals), the resulting impact is an
increase of approximately 1500-2000 ppm TDS to the Outfall 001 discharge, primarily in the
form of Na,SO,

In addition, Lion Oil has recently installed a new diesel hydrotreater and a gasoline
hydrotreater to meet the new and more stringent sulfur standards for Tier 2 fuels. These
regulatory required modifications also contribute additional TDS to the process waste water.

1.2 Report Focus and Objective

The focus of this report are the discharges from the treated process wastewater outfall
(Outfall 001) and the storm water outfalls (002, 003, 004, 005, & 006/007) covered under their
current NPDES permit. Each outfall discharges into Loutre Creek within a 72 mile stretch that
dissects the manufacturing facility and the storage/distribution areas.

October 3, 2006 1
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September 2006.

October 3, 2006 2

Lion Qil Section 2.306 documentation.



Due to the close proximity of the outfalls with one another, all the outfalls are treated as
one with regards to instream minerals concentrations and the proposed rule making changes for
Loutre Creek and Bayou de Loutre. Each outfall discharge contains or potentially contains
concentrations of chloride (Cl), sulfate (SO4), and total dissolved solids (TDS) that are in excess
of the existing ecoregion specific water quality criteria. These ecoregion criteria were developed
based on characteristics of “least disturbed” Gulf Coastal streams that do not reflect the site
specific conditions existing in the Bayou de Loutre watershed.

The primary report objectives are to:

e 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 (DWSU) from Loutre Creek and Bayou de Loutre,
from the mouth of Loutre Creek downstream to the mouth of Gum Creek. (Figure
1.2). As documented in the Arkansas water quality standards (ADEQ, 2001), the
domestic water supply use for Bayou de Loutre has been removed from the
mouth of Gum Creek downstream to the state line. In addition, the domestic
water supply use for Bayou de Loutre above the mouth of Loutre Creek is being
proposed for removal via pending 3™ party rule making for Great Lakes Chemical
Company. (This 3™ party rule making was initiated during the September, 2006
ADEQ Commission meeting).

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

» reflect the current discharge concentrations which have increased as a
result of recent improvements in air emissions control equipment. These
increases overshadow reductions in mineral concentrations related to site
improvements, and other pollution prevention activities.

» are shown to support the designated seasonal fishery use in Loutre Creek
downstream of the discharge 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 Loutre Creek and Bayou de Loutre, respectively. Section 7.0
provides the citation for documents referenced in this report.

October 3, 2006 3



Domestic Water Supply Use (DWSU), not a designated use,
removed via 3rd party rule making (See ADEQ, 2001)

DWSU removal proposed in GLCC 3rd party rule making (Pending)

DWSU removal proposed for removal via Lion Oil 3rd party rule making

. Arkansas

_Louisiana

Figure 1.2. Status of the Domestic Water Supply Use designation in the Bayou de Loutre watershed.
Lion Qil Section 2.306 documentation. September 2006.
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2.0 SIGNIFIGANT FINDINGS AND REGOMMENDATIONS

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. Recent process and air emission control equipment have been added to the facility in
response to a Consent Decree jointly signed by ADEQ and EPA to control air emissions.
These scrubbers (air emission control equipment) have been responsible for recent
increase in sulfates and TDS in the treated waste water discharged through Outfall 001.

2. The facility manages water discharges under the NPDES permit AR0000647.

3. The NPDES permit allows treated waste water discharge and the existing discharges
have final dissolved mineral limitations based on ecoregion reference water quality
criteria.

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

5. The facility certifies that it maintains a Storm Water Pollution Prevention Plan and a Spill

Prevention Control and Countermeasure Plan.

All outfalls (treated waste water and storm water) discharge directly to Loutre Creek.

The water shed size at the mouth of Loutre Creek is less than 5 sq. miles (Figure 2.1).

Loutre Creek was found to maintain an existing fishery, and a designated aquatic life use

to the degree allowed by the watershed size and the existing habitat

9. According to state resource agencies ( ADH&HS and ADNR) the domestic water supply
is use is not an existing use, nor is it an attainable use on Loutre Creek, and

10. Modification to the mineral criteria will not preclude the attainment of the other
designated and attainable uses.

® N

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:
o Loutre Creek from Hwy 15 South (upstream terminus) to its confluence with
Bayou de Loutre (see Figure 6.1).
e Bayou de Loutre from the mouth of Loutre Creek to the mouth of Gum Creek
(Figure 1.2). As presented in the background information, the domestic water
supply use for Bayou de Loutre downstream of the mouth of Gum Creek has
been removed by previous rule making (ADEQ, 2004).

In addition to the domestic water supply use being removed, an increase in the water

quality criteria for Cl, SO4, and TDS for the following locations are proposed to support the
continued historical discharge from Lion Qil (see Section 6.6 for additional detail):

October 3, 2006 5
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Chloride, SO4, and TDS criteria for Loutre Creek from Hwy 15 South (upstream
terminus) to its confluence of Bayou de Loutre for Chloride, SO4 and TDS in
Bayou de Loutre from the mouth of Loutre Creek, downstream to the discharge
from the City of El Dorado south waste water treatment facility.

Sulfate and TDS in Bayou de Loutre from the City's discharge, then downstream
to the mouth of Boggy Creek. and

Sulfate in Bayou de Loutre from the mouth of Gum Creek down stream to the
state line.
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Figure 2.1. Study reaches, watershed boundaries and sizes of Loutre Creek sub-watersheds. Lion Oil
Section 2.306 documentation. September 2006.
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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 Madifications. Lion Oil 3" party rulemaking. October 2006.

Loutre Creek — from Hwy 15
South to the confluence of
Bayou de Loutre

Bayou de Loutre — from Loutre
Creek to the discharge for the
City of El Dorado South facility

Bayou de Loutre — from the
discharge from the City of El
Dorado-South downstream to
the mouth of Gum Creek

Remove Desighated Domestic
Water Supply Use

Remove Designated Domestic
Water Supply Use

Remove Designated Domestic
Water Supply Use

Instream Criteria:

Instream Criteria:

Instream Criteria:

Amend ecoregion dissolved minerals
criteria:

Chloride from 14 mg/L to 256 mg/L;
Sulfate from 31 mg/L to 997 mg/L. &
TDS from 123 mg/L to 1756 mg/L

criteria:

Amend stream dissolved minerals

Chloride from 250 mg/L to 264,
Sulfate from 90 mg/L to 635 mg/L &
TDS from 500 mg/L to 1236 mg/L

Amend stream dissolved minerals
criteria:

Chloride : NO CHANGE

Sulfate from 90 mg/L to 431 mg/L &
TDS from 500 mg/L to 966 mg/L

Table 2.1 (cont.) Summary of Proposed WQS Modifications. Lion Qil 3" party rulemaking. October 2006.

Bayou de Loutre — from the mouth
of Gum Creek downstream to the
mouth of Boggy Creek

Hibank Creek

Bayou de Loutre — from the
mouth of Boggy Creek
downstream to the mouth of

Bayou de Loutre — from the
mouth of Hibank Creek
downstream to the mouth of Mill
Creek

No change in uses

No change in uses

No change in uses

Instream Criteria:

Instream Criteria:

Instream Criteria:

Amend stream dissolved minerals
criteria:

Chloride: NO CHANGE

Sulfate from 90 mg/L to 345 mg/L
and TDS from 750 mg/L to 780 mg/L

criteria:

Amend stream dissolved minerals

Chloride: NO CHANGE
Sulfate from 90 mg/L to 296 mg/L&
TDS: NO CHANGE

Amend stream dissolved minerals
criteria:

Chloride: NO CHANGE

Sulfate from 90 mg/L to 263 mg/L &
TDS: NO CHANGE

Table 2.1 (cont.) Summary of Proposed WQS Modifications. Lion Oil 3" party rulemaking. October 2006

Bayou de Loutre — from the mouth of Mill Creek
downstream to the mouth of Buckaloo Branch

Bayou de Loutre —from the mouth of Buckaloo
Branch downstream to the mouth of Bear Creek

No change in uses

No change in uses

Instream Criteria:

Instream Criteria:

Amend stream dissolved minerals criteria:
Chloride : NO CHANGE

Sulfate from 90 mg/L to 237 mg/L &

TDS : NO CHANGE

Amend stream dissolved minerals criteria:
Chloride : NO Change

Sulfate from 90 mg/L to 216 mg/L &

TDS: NO CHAMGE

Table 2.1 (cont.) Summary of Proposed WQS Madifications. Lion Qil 3" party rulemaking. October 2006

Bayou de Loutre - from the mouth of Bear Creek to
the final segment of Bayou de Loutre.

Bayou de Loutre (Final Segment) to the
Arkansas/Louisiana State Line

No changein uses

No change in uses

Instream Criteria:

Instream Criteria:

Amend stream dissolved minerals criteria:
Chloride : NO CHANGE

Sulfate from 90 mg/L to 198 mg/L &

TDS: NO CHANGE

Amend stream dissolved minerals criteria:
Chloride: NO CHANGE

Sulfate from 90 mg/L to 171 mg/L

TDS: NO CHANGE.
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3.0 BAGKGROUND

3.1 Introduction

Lion Oil operates an oil refinery, storage and distribution facility in Union county on the
south side of El Dorado, Arkansas. The facility’s one treated process wastewater outfall (Outfall
001) and six storm water outfalls (Outfalls 002, 003, 004, 005, 006/007) discharge to Loutre
Creek (Figure 3.1). A detailed description of each outfall and the individual discharge
characteristics are provided in Sections 3.2 and following. Three storm water only outfalls 002,
003, and 004 discharge on a regular basis during storm events. However, three outfalls (005,
006, & 007) contain storm water commingled with treated process wastewater. Two outfalls are
emergency overflow outfalls (005 & 006) from holding ponds located in the facility and contain
storm water commingled with process wastewater. Outfall 005 is an emergency overflow outfall
as designated in the Spill Prevention Control Countermeasure (SPCC) Pond and Outfall 006 is
an emergency overflow outfall on the Main Holding Pond (Main Pond). Outfall 007 is a
controlled storm water discharge from the Main Pond, which has the potential to discharge
storm water commingled with process wastewater.

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 and discharges described above are depicted in Figure 3.2.

Monthly Maximum Discharge Flows (March 04 - Nov. 05)

[
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| Outfall 002 Flow s
@ Outfall 003 Flow s
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Figure 3.1 Relative frequency of discharge from storm water discharges from Lion Oil for period of 24 months.
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Figure 3.2. Lion Oil primary treated waste water discharge (Outfall 001) and the storm water discharges.
Lion Oil Section 2.306 documentation. September 2006.
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3.2 Designated Uses

The designated uses for Loutre Creek and Bayou de Loutre are those listed in the WQS

for Gulf Coastal Plain streams with watersheds less than 10 mi2.

The designated uses for

Loutre Creek and Bayou de Loutre are listed below. They are as follows:

Loutre Creek

Secondary Contact Recreation,
Perennial Gulf Coastal Fishery
Seasonal Gulf Coastal Fishery,
Domestic Water Supply,
Industrial Water Supply, and
Agricultural Water Supply.

Bayou de Loutre (above Gum Creek)

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

Bayou de Loutre (below Gum Creek)

3.3 Domestic Water Supply Use

Primary Contact Recreation,
Secondary Contact Recreation,
Seasonal Gulf Coastal Fishery,
Perennial Gulf Coastal Fishery
Industrial Water Supply, and
Agricultural Water Supply.

Based upon documentation provided by the Arkansas Department of Health and Human
Services (ADHHS), Loutre Creek and Bayou de Loutre (above Gum Creek) are neither an

existing or planned public water supply source.

In addition, the Arkansas Natural Resource

Commission (ANRC) has documented that the removal of the designated domestic water supply
use from these water sources does not conflict with the Arkansas Water Plan. The letters from
the ADHHS and ANRC are provided in Appendix B. As documented in ADEQ’s Regulation No.
2, the domestic water supply use does not exist for Bayou de Loutre below the mouth of Gum

Creek.
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3.4 Outfall Characteristics

3.4.1. Discharge characteristics

Figure 3.1 (and Appendix C) provides a summary of the discharge characteristics for the
targeted outfalls over the recent 2 year period. During the last two year period, Outfall 001 has
discharged continually, Outfalls 002, 003, 004 have discharges in response to storm frequency
(discharged 21 of 24 months), and discharges from Outfalls 005, 006 and 007 have been limited
and in response to large storm events (006 discharged during 4 or the 24 months, 007
discharged during 3 of 24 months, and 005 did not discharge during that period, or since.

However, when outfalls 006 and 007 discharge, the volume typically equals or exceeds
the volume from other discharges (Figure 3.2).

3.4.2 Effluent Dissolved Mineral Characteristics

Table 3.1 and 3.2 present the effluent characteristics of treated wastewater and storm
water discharged through Outfalls 001, 002, 003, 004, 005, 006/007. This data represents
available recent data. The actual period of record is variable depending on the parameter ( CL,
SO, or TDS), however the period of record represents recent operational condition ranging from
March 2004-May 2006.). Documentation for the 95" percentile value is presented in Section
5.0. The percentile concentration values were statistically calculated 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 Lion Oil facility.

Statistic* Chloride (mg/L) | Sulfate (mg/L) TDS (mg/L)
(Data Characterization) N=33 N=26 N=26
Maximum 420 1775 2871
Minimum 204 372 760
Average 283 1027 2143
95" percentile 414 1639 2850
Median 250 984 2130

Table 3.2. Summary of targeted mineral constituents in storm water discharges from Lion Oil facility.

Statistic Chloride (mg/L) | Sulfate (mg/L) TDS (mg/L)
(Data Characterization) N=7 N=7 N=7
Maximum 242 857 1864
Minimum 8.16 13.0 86.0
Average 58 192 478
95" percentile 242 857 1864
Median 31.2 99.0 358
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3.5 Description of Pollution Prevention Practices

Areas where storm water and/or spills may leave the facility and enter the receiving
stream are identified in the facility’s Spill Prevention Control and Countermeasures (SPCC) and
Storm Water Pollution Prevention Plan (SWPPP) plans. 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. Lion Oil 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. The following section describes on an outfall by outfall basis
current BMP’s and/or other treatments.

Lion Oil currently discharges treated process wastewater through Outfall 001 into Loutre
Creek in the same reach that receives the storm water discharges. Within the last four year
period, Lion Oil has implemented numerous production modifications in response to energy
conservation goals, process optimization and environmental control projects in an effort to
produce cleaner fuels with reduced sulfur in on-road diesel and ultra low sulfur gasoline. Lion
Qil is currently evaluating alternatives to the continued discharge of the treated process
wastewater into Loutre Creek.

3.5.1 Outfall 001

Outfall 001 discharges process wastewater after treatment through aggressive tertiary
biological treatment. In addition, BMPs for wastewater treatment discharge includes strict
controls on treatment chemicals, policies for storage, spill control, waste minimization, and
clean up of wastewater treatment chemicals.

3.5.2 Outfall 002

Diked areas and tank water drains within the Outfall 002 drainage area are routed to the
API separator. All other areas within the drainage area are non-process. The storm waters from
non-process waters that fall within the Outfall 002 defined basin are discharged during the storm
event and are not retained.

3.5.3 Outfall 003

Tank water drains are routed to the Intercept Station from which they are pumped to the
APl separator for treatment. Storage tanks are provided with firewalls for secondary
containment of spills. Tank firewall valves are routinely closed and sealed per the SPCC and
SWPPP. During a rainfall event, water within each tank firewall will be visually inspected prior
to release through Outfall 003. The storm waters from non-process areas that fall within the
Outfall 003 sub-basin are discharged during the storm event and are not retained.
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3.5.4 OQutfall 004

Tank water draws are routed to the API separator for treatment. Storage tanks are
provided with firewalls for secondary containment of spills. Tank firewall valves are typically
closed and sealed as specified in the SPCC and SWPPP. During a rainfall event, water within
each tank firewall may be released through Outfall 004 after visual inspection. The storm
waters from non-process areas that fall within the Outfall 004 sub-basin are discharged during
the storm event and are not retained.

3.5.5 Outfall 005

Dry weather process flow and first flush storm water are pumped from the Intercept
Station to the API separator for treatment. Storm water flows in excess of the Intercept Station
pumping capacity flows to the SPCC Pond from which it is pumped to the Main Holding Pond.
Any storm water flow in excess of the Intercept Station pumping capacity and the SPCC Pond
storage capacity is released through Outfall 005 as an emergency discharge. As indicated in
Section 3.4.1, this outfall has not discharged during the last 8 years. The combined pumping
capacity has not been exceeded during the last 8 years and therefore there has not been a
discharge from Outfall 005 during that period.

3.5.6 Outfall 006/007

Dry weather process flow and first flush storm water flows are collected and pumped to
Equalization Tanks, and thence to the WWTP. Storm water flow in excess of the API separator
lift pumps’ capacity will flow to the Main Holding Pond. From the Main Holding Pond the storm
water can be pumped to the Equalization Tanks on a controlled basis and processed through
the WWTP as capacity becomes available. If WWTP capacity is fully utilized for process water
treatment, the Main Holding Pond storm water can be tested for compliance with permit
parameters and released through Outfall 007 as necessary.

Outfall 006 serves as an emergency discharge outfall for Outfall 007 (the Main Holding
Pond) and is designed to protect the integrity of the dike system. Although the discharge
frequency is reduced when compared to Outfalls 002, 003 and 004, discharges from 007 and
006 have occurred in conjunction with discharge from other outfalls and on those occasions the
volume from 006 /007 have equaled or exceeded the discharge from the other outfalls.

3.6 Current NPDES Permit Status

3.6.1 NPDES Permit Compliance

Lion Qil's current NPDES permit (Permit No. AR00000647) became effective on March
1, 2004. The permit remains in effect until midnight, February 28, 2009.

3.6.1.1 Discharge and Monitoring Requirements
Lion Oil is currently under interim effluent limitations at Outfall 001. Sulfate (SO,) and

Total Dissolved Solids (TDS) fall under monitor and report limitations until the final permit
limitations take effect March 1%, 2007. Currently, no dissolved minerals discharge limitations
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have been placed on Lion Oil's storm water outfalls.

However, the potential for mineral

concentrations to exceed ecoregion instream WQS in Loutre Creek and the stream WQS in
Bayou de Loutre is possible during normal discharge operations (Outfall 001) and/or storm

water runoff events.

The instream dissolved minerals WQS in Loutre Creek and Bayou de

Loutre are based on the maintenance of the designated, but non-existing and unattainable
domestic water supply use for Loutre Creek and Bayou de Loutre (upstream of Gum Creek).
However, Bayou de Loutre (downstream of Gum Creek) has an instream WQS based on
standards provided in ADEQ’s Regulation No. 2. The final discharge limitations and monitoring
requirements for Lion Oil storm water outfall’s are summarized in Tables 3.3 through 3.6.

Table 3.3. Current Final Discharge Limitations for Lion Oil, Outfall 001.

Effluent Characteristic Monthly Daily Monthly Daily Frequency of
Average Maximum Average Maximum Analysis
Flow (MGD) N/A NA Report Report Daily*
Carbonaceous
Biochemical Oxygen
Demand (CBODs)
June — Sept. 223 Ibs/day | 400 Ibs/day 10 mg/L 18 mg/L  |once/week
Oct. - May 534 Ibs/day | 958 Ibs/day 24 mg/L 43 mg/L  |once/week
gg?nrgiﬁdal(gég)en 3891 Ibs/day | 7598 Ibs/day | 175mg/L | 341 mg/L |once/week
(TTOéaS')S“SPe”ded Solids | 453 |bs/day | 709 Ibs/day | 20 mgiL 32mg/L  |oncelweek
Ammonia Nitrogen (NH;-N)
June — Sept. 45 Ibs/day 89 Ibs/day 2.0 mg/L 4.0 mg/L |once/week
Oct. - May 200 Ibs/day | 401 Ibs/day 9.0 mg/L 18 mg/L
Dissolved Oxygen N/A N/A 7.0 inst. Min once/week
Phenolic Compounds 4.0 Ibs day 8.0 Ibs/day 0.18 mg/L 0.36 mg/L |once/week
Sulfide 2.0 Ibs/day 4.0 Ibs/day 0.09mg/L | 0.18 mg/L |once/week
Sulfates (SO,) 1514 Ibs/day | 2271 Ibs/day 68 mg/L 102 mg/L |once/week
(TT‘)[t%)D‘SSO'Ved Solids 1915 Ibs/day | 2872 Ibs/day | 207 mg/L | 310 mg/L |once/week
Temperature N/A N/A 86°F inst. Max once/week
Total Chromium 6.0 Ibs/day 14 Ibs/day 0.27 mg/L 0.63 mg/L |once/month
Hexavalent Chromium 0.27 Ibs/day | 0.53 Ibs/day | 0.012 mg/L | 0.024 mg/L |[once/month
g‘zfon\i/:gvbITGOta' 0.13 Ibs/day | 0.26 Ibs/day | 5.8 ug/ll | 11.65 ug/L |once/month
Zinc, Total Recoverable 2.63 Ibs/day | 5.28 Ibs/day 118 ug/L 237 ug/L | once/month
Oil and Grease (0&G) 166 Ibs/day | 316 Ibs/day 7.0 mg/L 14.0 mg/L |once/week
pH (SU) N/A NA * * continuous

Whole Effluent Lethality

Daily Avg. Min. - not < 96%

7-day Min. - not < 96%

once quarter

** pH shall not be less than 6.0 standard units nor greater that 9.0 standard units
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Table 3.4. Current Final Discharge Limitations for Lion Qil, Outfalls 002, 003, & 004.

Effluent Characteristic Monthly Average Daily Maximum Frequency of Analysis
Flow (MGD) N/A NA Daily*
Total Organic Carbon N/A 110 ma/L Dailv*
(TOC) mg ay
Oil and Grease 10 mg/L 15 mg/L Daily*
pH (SU) : . Daily”

* When Discharging

** pH shall not be less than 6.0 standard units nor greater that 9.0 standard units

Table 3.5. Current Final Discharge Limitations for Lion Qil, Outfall 005.

Effluent Characteristic Monthly Daily Monthly Daily Frequency of
Average Maximum Average Maximum Analysis
Flow (MGD) N/A NA Report Report Daily*
Biochemical Oxygen 1555 Ibs/day |2827 Ibs/day |Report Report Daily*
Demand (BODs) s/day s/day |Repo epo aily
Chemical Oxygen 10602 21205 -
Demand (COD) lbs/day lbs/day Report Report Daily
(TTog)S“Spe”ded Solids | 1272 Ibs/day [1979 Ibs/day |Report Report Daily*
Phenolic Compounds 9.91Ibsday |20.5Ibs/day |Report Report Daily*
Total Chromium 12.7 Ibs/day |35.5Ibs/day |Report Report Daily*
Hexavalent Chromium 1.6 Ibs/day 3.7 Ibs/day Report Report Daily*
Oil and Grease 474 Ibs/day [919Ibs/day |10 mg/L 15 mg/L Daily*
pH (SU) N/A NA > ** Daily*

* When Discharging

** pH shall not be less than 6.0 standard units nor greater that 9.0 standard units
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Table 3.6. Current Final Discharge Limitations for Lion Qil, Outfalls 006 & 007.

Effluent Characteristic Monthly Daily Monthly Daily Frequency of
Average Maximum Average Maximum Analysis

Flow (MGD) N/A NA Report Report Daily*

Biochemical Oxygen 1555 Ibs/day |2827 Ibs/day |Report Report Daily*

Demand (BODs) s/day s/day |Repo epo aily

Chemical Oxygen 10602 21205 -

Demand (COD) lbs/day lbs/day Report Report Daily

(TT"gg)S”Spe”ded Solids | 1272 Ibs/day [1979 Ibs/day |Report Report Daily*

Phenolic Compounds 9.9 Ibs day 20.5 Ibs/day |Report Report Daily*

Total Chromium 12.7 Ibs/day |35.5 Ibs/day |Report Report Daily*

Hexavalent Chromium 1.6 Ibs/day 3.7 Ibs/day Report Report Daily*

Lead, Total Recoverable |0.14 Ibs/day |0.28 Ibs/day |3.9 pg/L 7.8 ug/L Daily*

Zinc, Total Recoverable |4.2 Ibs/day 8.4 Ibs/day 117 yg/L 235 ug/L Daily*

Oil and Grease 474 Ibs/day [919Ibs/day |10 mg/L 15 mg/L Daily*

pH (SU) N/A NA > ** Daily*

* When Discharging

** pH shall not be less than 6.0 standard units nor greater that 9.0 standard units

3.6.1.2 Dissolved Minerals

Dissolved minerals data from Outfall 001 (SO, and TDS) has been collected and
monitored weekly since March, 2004, as required by the current NPDES interim permit. Prior to
that time, there were no requirements to monitor and report dissolved minerals. The mineral
data from the non-retained storm water outfalls (002, 003 and 004) and/or the Main Pond
(Outfall 006 and 007) and SPCC Pond (Outfall 005) were collected in December 2005. Table
3.7 summarizes the dissolved mineral concentration typical of the storm water discharge from
Lion Qil. Due to the close proximity of the storm water outfalls on Lion Oil property,
(approximately %2 mile), the dissolved mineral data is treated as coming from a single discharge
for mass balance modeling. Table 3.8 summarizes the dissolved mineral concentration typical
of Lion Oil outfall 001. Both the storm water dissolved minerals and Outfall 001 dissolved
mineral concentrations were used in the mass balance modeling to determine the proposed
instream criteria. Additional chloride, sulfate and TDS information is provided in Section 5.0.
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Table 3.7. Dissolved mineral data from Lion Oil storm water outfalls. December 2005.

Location / Date Chloride (mg/L) Sulfate (mg/L) TDS (mg/L)
Outfall 002/12/24/05 9.1 13.0 86.0
Outfall 003/12/24/05 9.61 15.8 104
Outfall 004/12/24/05 8.16 15.5 88.0
Outfall 007/12/25/05 47.3 146.6 384
Outfall 007/12/26/05 58.1 194.8 462

Main Pond 006/12/15/05" 242 857 1864

South Pond 005/12/15/05" 31.2 98.6 358
Summary Statistics

Maximum 242 857 1864

Minimum 8.16 13.0 86.0

Average 58 192 478

95" percentile* 242 857 1864

Median 31.2 99.0 358

* See section 5.0
A: Collected from retained storm waters to represent waters that maybe discharged through the respective outfalls

Table 3.8. Dissolved mineral data from Lion Oil Outfall 001. March 2004 - December 2005.

Date Chloride (mg/L) Sulfate Monthly TDS Monthly Average
Average (mg/L) (mg/L)
3/12/1986 296 - -
5/12/1986 420 - -
6/16/1986 312 - -
7/28/1986 250 - -
8/15/1986 234 - -
Mar-04 - 372 760
Apr-04 - 941 1885
May-04 - 968 1989
Jun-04 - 807 1565
Jul-04 -- 1121 2141
Aug-04 - 1270 2683
Sep-04 -- 1386 2667
Oct-04 - 1068 2593
Nov-04 - 789 1513
Dec-04 - 999 1776
Jan-05 - 820 1667
Feb-05 - 827 1959
Mar-05 - 883 2120
Apr-05 -- 812 1832
May-05 - 862 2246
Jun-05 - 758 2052
Jul-05 - 1107 2303
Aug-05 - 924 1913
Sep-05 - 1033 1530
Oct-05 -- 955 2281
Nov-05 - 1149 2393
Dec-05 - 1162 2871
Jan-06 - 1775 2800
Feb-06 - 1322 2811
Mar-06 - 1383 2653
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Table 3.8 (cont.). Dissolved mineral data from Lion Oil Outfall 001. March 2004 - December 2005.

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

Apr-06 - 1213 2727
4/29/2006 411.3 -- -
4/30/2006 329.6 - -
5/01/2006 223.7 -- --
5/02/2006 249.6 - --
5/03/2006 391.4 - -
5/04/2006 341.3 -- -
5/06/2006 315.6 -- --
5/07/2006 282.4 - --
5/08/2006 248.6 - -
5/09/2006 217.3 - -
5/10/2006 220.1 -- --
5/11/2006 235.9 - --
5/12/2006 207.5 -- -
5/13/2006 213.6 -- -
5/14/2006 211.0 -- --
5/15/2006 213.2 - --
5/16/2006 231.8 -- -
5/17/2006 234.3 -- -
5/18/2006 222.7 -- --
5/19/2006 222.7 - --
5/20/2006 203.8 - --
5/21/2006 270.0 -- -
5/22/2006 387.7 -- --
5/23/2006 398.8 - --
5/24/2006 406.2 -- -
5/25/2006 377 -- -
5/26/2006 326 - -

Summary Statistics

Maximum 420 1775 2871

Minimum 204 372 760

Average 283 1027 2143

95" percentile* 414 1639 2850

Median 250 984 2130

* See section 5.0

As indicated in Table 3.3 (summary of Outfall 001 permit monitoring requirements), there
is no permit requirement to monitor and report chloride concentration in the final Outfall 001
discharge. Since the is no long term history for chloride in the discharge, the chloride
concentration was characterized using daily data from April 29 through May 24, 2006
(Appendix C).
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Table 3.9 Chloride data from Outfall 001. POR 4/29-5/24, 2006 Lion Oil Company. El Dorado, AR.

DATE CHLORIDES DATE CHLORIDES
4/29/2006 411.3 mg/L 5/12/2006 207.5 mg/L
4/30/2006 329.6 mg/L 5/13/2006 213.6 mg/L

5/1/2006 223.7 mg/L 5/14/2006 211.0 mg/L
5/2/2006 249.6 mg/L 5/15/2006 213.2 mg/L
5/3/2006 391.4 mg/L 5/16/2006 231.8 mg/L
5/4/2006 341.3 mg/L 5/17/2006 234.3 mg/L
5/5/2006 315.6 mg/L 5/18/2006 222.7 mg/L
5/6/2006 282.4 mg/L 5/19/2006 222.7 mg/L
5/7/2006 248.6 mg/L 5/20/2006 203.8 mg/L
5/8/2006 217.3 mg/L 5/21/2006 270.0 mg/L
5/9/2006 220.1 mg/L 5/22/2006 387.7 mg/L
5/10/2006 235.9 mg/L 5/23/2006 398.8 mg/L
5/11/2006 218.9 mg/L 5/24/2006 406.2 mg/L

3.6.2 Toxicity Testing

3.6.2.1 QOutfall 001 Biomonitoring

Toxicity testing has been completed on Lion Oil's primary discharge (Outfall 1001) for
over 10 years. A summary of the last five year period of record for the biomonitoring is provided
in Appendix D-1. The summary demonstrates that Outfall 001 consistently passed the lethality
endpoints at the applicable critical dilution (72% or 96% effluent depending on the test period).
The Outfall 001 effluent has passed 98% of the biomonitoring tests lethality endpoint over the
last 5 years. No water flea chronic test failed the lethality endpoint and only one fathead
minnow test (December 2001) failed the chronic lethality endpoint, over the last 5 year period of
record. The water flea passed 74% and the fathead minnow passed almost 90 % of the sub-
lethal test endpoints over the last 5 year period of record.

The upgrades to waster water treatment and improvements other pollution control
activities are reflected in the historical biomonitoring activities. Figure 3.3 and 3.4 demonstrate
the benefits of improved treatment and process modifications by the reduced variability in the
chronic biomonitoring results. These test have consistently passed the lethality NOEC at or
above the critical dilution during the last two year period of record.

This biomonitoring history demonstrates that the treated effluent is not toxic even under
the critical dilutions reflective of critical Q 7-10 flow concentrations. The only endpoint that has
demonstrated sporadic statistical difference during the most recent 2 year period of record is
sub-lethal response of the water flea (Ceriodaphnia dubia). Although there were sporadic
incidences of statistical differences between the control and the water flea sub-lethal end-point
(e.g. reproduction) of the water flea, there does not appear to be a specific relationship to the
estimated TDS concentration.

As presented in the summary of results in Appendix D-1, the test conductivity and the
calculated TDS do not present a direct relationship with increased conductivity/TDS and sub-
lethal response in the chronic biomonitoring tests. On occasion when the conductivity/calculated
TDS values are elevated, there is no significant difference between the control and the
exposure. Conversely, on occasions when there is a significant difference, the conductivity/TDS
is less than other tests where there were no statistical significance. The biomonitoring results
seen to indicate that there may be some constituent that impacts the reproduction response in
the routine biomonitoring. There are many issues related to the reproductive response that may
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impact test significance, including organism health, culture techniques and even the application
of the statistical approach to determining relative significance. However there is not sufficient
information to implicate dissolve minerals as the cause of the test failure related to reproductive
endpoint.

In summary, the Outfall 001 effluent has consistently passed the lethality endpoints at
the applicable critical dilution (72 % or 96% effluent depending on the test period). The Outfall
001 effluent has passed 98% of the biomonitoring tests lethality endpoint over the last 5 years.
No water flea chronic test failed the lethality endpoint and only one fathead minnow test
(December 2001) failed the chronic lethality endpoint, over the last 5 year period of record.

m Sunvival NOEL @ Repro. NOEL

Water Flea Biomonitoring Results
Lion Oil Company
POR 2000-2005

120

72% effluent Critical Dilution Line (Below whichis a Failure)

Percent effluent

NN

Date of Test

Figure 3.3 Summary of water flea (Ceriodaphnia dubia) biomonitoring performance. Period of record
January 2000-December 2005.

October 3, 2006 21



m Sunival NOEL @ Repro. NOEL
Fathead Minnow Biomonitoring Results
Lion Oil Company

POR 2000-2005

120

72 % effluent Critical Dilution Line (Below which is a Failure)

100 +

80 +

60 +

Percent effluent

40 +

20 +

1/4/2000
9/18/2000
716/2002
2/16/2002
2/4/2003
9/9/2003
5/4/2004

[se]
o
o
N
~
-
=
©

6/20/2000
12/12/2000
3/31/2001
9/17/2001
12/4/2001
3/26/2002
6/25/2002
9/23/2002
12/9/2003
1/20/2004
8/16/2004
9/14/2004
12/7/2004
2/28/2005
5/17/2005
9/12/2005
11/7/2005

“Date of Test

Ll
Q

C

-

(0]

w
N

. Summary of fathead minnow (Pimephales promelas) biomonitoring performance. Period
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3.6.2.1 Qutfall 001 Microtox

In addition to the permit required biomonitoring, Lion Oil utilizes a Microtox toxicity
system to routinely monitor internal waste streams. The internal monitoring is completed as an
early warning system to notify facility personnel to potentially atypical conditions that could
result in permit non-compliance. Microtox tests are typically conducted daily on internal process
waste water effluent stream. However on occasion, this frequency may be increased or
decreased depending on operations and internal results. Should the Microtox indicate atypical
results, additional testing maybe used to identify the cause and/or source of the upset condition
prior to it becoming an issue with the waste water treatment facility or in the final effluent.

The Microtox typically demonstrates a range of response for 3 separate timed exposures
(e.g. 1, 10, and 15 minutes). This response is reported as percent of light transmitted above and
below established baseline for each timed test exposure period. Lion QOil has established a site
specific reaction threshold as 20% effect. Any response that indicated greater than 20%
response generated by bacteria exposed to 100% effluent is considered as an significant
response and may generate additional monitoring and/or other internal actions to evaluate the
potential cause of the change in response. Any response less than 20% is considered as
acceptable. This 20% response criteria is loosely based on the 80% rule used in the routine
biomonitoring where controls must maintain 80% level of performance. Details of the actual
data and the previous 5 year period is provided in Appendix D-2 (Microtox history).
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Figures 3.5, 3.6 and 3.7 plots the most recent Microtox results at 15, 5 and 30 minute
response intervals, respectively. There is a slightly greater response indicated by the 5 minute test
response where approximately 25 daily test exceeded the 20 % response. The 15 and 30 minute
tests indicated less than 10 and 15 tests, respectively. However, the trend line for each test interval
is decreasing indicating the effluent is having less effect over the last year.

3.6.2.2 Storm Water Outfalls

Toxicity testing on Lion Qil’s storm water outfalls has not been required during the past 5
plus years. According to facility records, previous biomonitoring history (48 hour acute tests) on
storm water did not indicate a potential for toxicity in the storm water discharges.

15 minute MICROTOX response
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Figure 3.5 Summary of Microtox response to 15 minute exposure. Lion Oil POR 12/05 to 6/06.
Note, decreasing trend line indication reduction in overall negative response.
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5 minute MICROTOX response
POR 2005 and 2006
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Figure 3.6. Summary of Microtox response to 5 minute exposure. Lion Oil POR 12/05 to 6/06.
Note, decreasing trend line indication reduction in overall negative response.
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Figure 3.7. Summary of Microtox response to 30 minute exposure. Lion Oil POR 12/05 to 6/06.
Note, decreasing trend line indication reduction in overall negative response.
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4.0 AQUATIC LIFE HELD 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 Loutre Creek and if the permitted discharges from Lion
Oil are beneficial or detrimental to the maintenance of those uses. The aquatic life field study
was designed and proposed in accordance with the ADEQ Mineral Implementation Policy as
provided in the Water Divisions CPP. In accordance with that Policy, the aquatic life field study
focused on Loutre Creek above and below the discharge location(s). The following stream
segments on Loutre Creek were assessed during this study: LC-1, Loutre Creek upstream of
any Lion Oil influence (reference site), LC-2, Loutre Creek below outfalls 002, 004, 006/007, as
well as Outfall 001, and LC-3, Loutre Creek below all Lion Oil outfall discharge influences
(Figure 4.1). The watershed of Loutre Creek at each outfall is provided in Table 4.1. Loutre
Creek is designated as supporting a seasonal Gulf Coastal Fishery in the Arkansas Water
Quality standards (Section 3.2).

Table 4.1. Watershed size of Loutre Creek at each study reach. Lion QOil Section 2.306 study.

Study Reach Watershed Size
LC-1 2.0 sq. miles
LC-2 2.6 sq. miles
LC-3 2.8 sq. miles

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

e Reach LC-1,
e Reach LC-2, and
e Reach LC3.

The evaluations were conducted during May, 2005. A summary of the aquatic life field
study is presented in the following sections. Appendix E provides the field data sheets,
analytical results, biological lab sheets and biometric scoring sheets.
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Figure 4.1. Aquatic life field study reaches. May 2005.
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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 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:

channel dimensions,

channel gradient,

channel substrate size and type,
habitat complexity and cover,

riparian vegetation cover and structure,
anthropogenic alterations, and
channel-riparian interaction.

~NOoO AR WN -
N N N N N N N

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

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, and
c) Depth and Width Regime
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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 rational 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
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 4.2. Stream channel depicting bankfull stage.

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
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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
locations 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 multiplied times 20 to arrive
at the total 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
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 were estimated in riffles and pools in each sub-
reach. Depths were measured along a transect, similar to that depicted in Figure 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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Looking downstream

Figure 4.3. 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.

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 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 cobbles,
coarse gravels and boulders score higher for fish cover as they provide better spaces for
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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 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.

Bedrock smooth or rough
Boulder >25cm

Cobble 6-25 cm

Coarse Gravel 1.6 -6cm

Fine Gravel 0.2—-1.6cm
Sand <0.2 cm
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.

7) 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.

8) 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.
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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.

10)

11)

12)

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.

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
silt/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.

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 left) was assessed separately and the value recorded on the record
sheet. Banks was assessed from the edge of the water to the top of the first terrace or
normal top of bank.
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13) Riparian Vegetative Zone Width

ways.

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)

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 are used to
score this metric.

The following table presents the scoring criteria:

Rank Optimal Sub-Optimal Marginal Poor
% Coverage >70% 40%-70% 20%-39% <20%
Score 20 -16 15 -11 10-6 5-1

Pool Substrate Characterization

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.
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Rank Optimal Sub-Optimal Marginal Poor
Substrate Cobble or Gravel Sand/Silt/Clay Sand/Silt/Clay | Bedrock 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.

Pool Large-Deep Large-Shallow Small-Deep Small-Shallow
Characteristic
Size Length = Length = Width Length < Width Length < Width
Width
Depth 23.2 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.

Rank Optimal Sub-Optimal Marginal Poor
% 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)
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9)

10)

condition.

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.

Channel Flow Status

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

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.)

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.

Rank Optimal Sub-Optimal Marginal Poor
% Protected >90% 70% - 90% 50% - 69% <50%
Score 20 -16 15 -11 10-6 5-1

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).

4.2.4 Results and Discussion

4.2.4.1 Habitat Quality

The field study was completed on April 28, 2005 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.
habitat data are provided in Appendix E.

Field sheets and the raw

4.2.4.2 Reach LC-1

As identified in Section 4.1, Reach LC-1 was used to represent an upstream reference
This reach is located upstream of any discharge from Lion Oil. The upstream
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terminus of the reach LC-1 was a large wetland area that was developed and maintained as a
result of beaver activity. The source of the flow in reach LC-1 was seepage from the beaver
dam. The reference reach differed from the other two study reaches in four primary
characteristics.

Table 4.2. Habitat characteristics of study reaches during seasonal flow conditions.
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Study Locations

Observation LC-1 LC-2 LC-3
Date 4/28/2005 4/28/2005 4/28/2005
General Stream Characteristics:

Upstream Watershed Size, mi° 2.0 2.6 2.8
Total Habitat Reach Length, ft 254 424 338
Average Bankfull Width, ft 12.7 21.2 16.9
Average Bankfull Depth, ft’ 1.4 2.2 1.95
Average Velocity, fps 0.25 0.78 0.86
Flow, cfs 0.48 4.19 4.45
Morphology Regime

% Pool 74.7 100 65

% Riffle 25.3 - 8.8

% Run -- -- 27
Depth and Width Regime

Average Riffle Depth, ft. 0.3 -- 0.6
Average Riffle Wetted Width, ft 5 -- 9
Average Pool Depth, ft. 1.7 1.0 1.5
Average Pool Wetted Width, ft 8.8 19.9 15.7
Instream Habitat (Percent Stable Habitat)

Epifaunal Substrate, Macroinvertebrates 45 15 24
Instream Cover, Fish 48 14 29
Substrate Characterization (Dominate Substrate)

Pool sand sand clay/silt, sand
Riffle sand -- sand
Run -- -- clay/silt, sand
Sediment Deposition

Average Percent of Bottom Affected | 38 55 | 27
Aquatic Macrophytes and Periphyton (Percent Coverage)

Pool Macrophytes 2.9 4.5 4.4

Pool Periphyton 0 1 7.2
Riffle Macrophytes 0 -- 2.5
Riffle Periphyton 0 -- 22.5
Run Macrophytes -- -- 5

Run Periphyton -- -- 5
Canopy Cover (Percent Stream Shading)

Stream Shading | 85 0 | 13
Bank Stability and Slope

Average Left Bank Stability mod. stable mod. unstable unstable
Average Left Bank Slope (degrees) 79 76 87

Average Right Bank Stability

mod. unstable

mod. unstable

mod. unstable

Average Right Bank Slope (degrees)

70

67

77

Bank Vegetative Protection

Average Left Bank Protection (percent) 54 54.5 40
Average Right Bank Protection (percent) | 45 61 57
Riparian Vegetative Zone Width

Left Bank Riparian Width, meters 12-18 0 12-18
Right Bank Riparian Width, meters 12 ->18 0 6-11

TAverage bankfull depth is calculated on riffles only
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e Flow: the flow in LC-1 was approximately one-tenth (0,1) of the flow at the
other two reaches.

e Canopy Cover: Cover in LC-1 was 80-100% compared to less than 20% for
the other two reaches,

e In stream Habitat: The habitat of LC-1 was almost double that at the other
study reaches. This was in the form of woody debris, which originated from
the canopy and/or stream bank habitat.

o Riffle/Pool Complex: LC-1 also demonstrated a distinct pool/riffle complex
that was absent in the downstream reaches.

These characteristics (Appendix F, Figures F.1-3) provided a greater diversity of habitats
for the development of the benthic and fish community, however the limited flow overshadowed
the diversity and resulted in a reduced benthic diversity and limited fish community
development (See Sections 4.4 and 4.5).

The LC-1 reach was approximately 254 feet in length with a bankfull width (the point at
which the stream enters its active floodplain) of 12.7 feet, and was composed of approximately
75% shallow pools and 25% riffles (Appendix F, Figures F.1-3). The stream reach had an
average wetted riffle depth and width of 0.3 ft and 5.0 ft, respectively. The average wetted pool
depth and width was 1.7 ft and 8.8 ft, respectively. Average velocity was 0.25 fps, while the flow
recorded at this station was 0.48 cfs (See Appendix E).

Instream habitat (fish cover) was composed of logs and woody debris, and covered
approximately 48% of the reach. The epifaunal substrate (macroinvertebrate habitat) was
available in approximately 45% of the reach. The stream substrate composed mostly of sand in
riffles and in pools. Sediment found in this reach was at about 38% of the bottom affected.
Very few aquatic macrophytes were found along this stream segment (2.9%) and were
restricted to pool margins. Stream shading along the reach was high at 85% canopy. Bank
stability was scored on a left and right bank basis, the left bank scored in the moderately stable
category, while the right bank scored moderately unstable. Bank vegetative protection covered
approximately 45 -54% of the reach, while riparian vegetative zone averaged 12 to >18 meters.

4.2.4.3 Reach LC-2

This reach is located wholly within the managed area of the Lion Qil facility (Figures C-4
- 5). The stream course is channalized with containment dikes on both sides of the entire reach.
The reach was classified as a single long pool with no riffles or runs (e.g. areas with increased
velocities) and little variability in substrate (100% sand). The physical constraints would indicate
that the biotic communities should have been limited when compared to both the upstream
reference and downstream reaches (See Section 4.4 and 4.5).

Reach LC-2 (424 feet) was composed of 100% shallow pools. Table 4.2 (See Appendix
C - Field data sheets). The average bankfull width was 21.2 ft. The average stream wetted
depth and width was 1.0 ft and 19.9 ft, respectively. Note, the average wetted width was only
9% of the bankfull width in this reach, compared to 54% in Reach LC-1. This reduced ratio also
reflective of the managed stream corridor as Loutre Creek dissects the facility. Average velocity
at LC-2 was 0.78 fps, while the flow recorded at this station was 4.19 cfs (Appendix C).

Fish cover and macroinvertebrate habitat both covered approximately 15% of the area
surveyed and were limited due to historical stream modification. The reach’s substrate was
dominated by sand. Heavy amounts of sediments were found in LC-2 at approximately 55% of
the bottom affected. Stream shading along this reach was 0% reflecting the historical riparian
disruption. Few aquatic macrophytes were found along this stream segment and covered less
than 5% of the available stream-bank interface. This macrophytes community was restricted to
watercress along the stream margins with grasses and forbs at the aquatic interface. Both left
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and right bank stability scored in the moderately unstable category, while the bank slopes were
approximately 76° and 67° for left and right bank, respectively. Bank vegetative protection was
adequate and covered approximately 55% and 61% for left and right bank, respectively.
However, the bank vegetation was predominately grasses, which has very little protective
characteristics. The riparian zone was also very minimal and was only protected by grasses,
the actual score for the riparian zone width was zero.

42.4.4 Reach LC-3

Reach LC-3 is located downstream of all storm water discharges (Figure 4.1). The
watershed was slightly larger than LC-2, however the stream width and depth was less than LC-
2, again reflecting the managed habitat of LC-2. Reach LC-3 demonstrated a greater degree of
stream morphology development and a wider variety and density of instream vegetation than
any other reach (Appendix F, Figure F 6-9).

Reach LC-3 (338 feet) was composed of approximately 65% shallow pools, 27% runs,
and approximately 9% riffles (Appendix C). The average bankfull width was measured at 16.9
ft, while the bankfull depth was measured at approximately 2.0 ft. The average wetted riffle
depth and width was 0.6 ft and 9.0 ft, respectively. The average wetted pool depth and width
was 1.5 ft and 15.7 ft, respectively. Average velocity at LC-3 was 0.86 fps, while the flow
recorded at this station was 4.45 cfs (Table 4.2 and Appendix C).

Within the study reach, the fish cover and macroinvertebrate habitat covered
approximately 25% and 30%, respectively. Stream shading within the reach was sparse with
13% canopy. The aquatic macrophytes within the reach were found in each morphology regime
between 2.5% and 5.0%. Periphyton covered approximately 22.5% of available riffle substrate.
Average bank stability along LC-3 was unstable (left bank) and moderately unstable (right
bank). Bank slope was very steep at 87% and 77% for left bank and right bank, respectively.
Bank vegetative protection was moderate and averaged between 40% and 57%. The riparian
vegetative zone average was 12 — 18 meters for the left bank, while the right bank’s average
was 6 — 11 meters.

4.2.5 Habitat Potential

A qualitative assessment of habitat potential was completed at study reaches LC-1, LC-
2, and LC-3. The assessment placed reaches LC-1 and LC-3 in the sub-optimal category with
mean scores of 14.2 and 11.4, respectively and reach LC-2 in the marginal category with a
mean score of 7.8 (Table 4.3). Differences in the scores between reaches were demonstrated
most significantly by differences in epifaunal substrate, channel alteration, channel sinuosity,
and riparian vegetative zone width.

The results of the qualitative habitat assessment indicate the presence of favorable
habitat for fish and macroinvertebrates at study reaches LC-1 and LC-3. While study reach LC-
2 scored less favorably for fish and macroinvertebrate habitat due to disturbances both instream
and along side the stream, as well as alterations to the channel. The individual scoring forms
are provided in Appendix E.
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Table 4.3. Qualitative habitat potential summary of study reaches, April 2005.

Reach
Parameters LC-1 LC-2 LC-3
1. Epifaunal Substrate 14 4 10
2. Pool Substrate 10 11 13
3. Pool Variability 13 10 15
4. Channel Alteration 18 2 10
5. Sediment Deposition 14 8 13
6. Channel Sinuosity 13 2 9
7. Channel Flow Status 17 16 16
8. Bank Stability
Left Bank 8 5 3
Right Bank 7 5 5
9. Vegetative Protection
Left Bank 7 6 5
Right Bank 5 7 6
10. Riparian Vegetative Zone Width
Left Bank 8 1 6
Right Bank 8 1 3
Score (Total) 142 78 114
Score Average 14.2 7.8 114
Ranking S M S
Ranking Range
Optimal (O) 16-20
Sub-optimal (S) 11-15
Marginal (M ) 6-10
Poor (P) 0-5

4.2.6 Habitat Conclusions

The habitat evaluation indicated that:

1.

2.

The habitat of Loutre Creek provides some minimum level of form and function to
support a limited biotic community.

Loutre Creek does 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 reference reach (LC-1) limits the biotic
community development.

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

4.3 Water Quality

4.3.1 Chemical Characteristics
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This section presents the methods and results of the water quality characterization for
in-situ and minerals analysis in Loutre Creek upstream (LC-1) and downstream (LC-2 & LC-3) of
Lion Oil storm water outfall discharge influences. The analytical methods used followed
procedures outlined in Standard Methods for the Examination of Water and Wastewater and
appropriate EPA published methods.

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. In-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 chloride, 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 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 3.7 mg/L to 5.2
mg/L in the sampling reaches. The pH ranged between 6.7 and 7.9 s.u. along the three
reaches evaluated. Specific conductivity was a magnitude higher at LC-2 (2,876 umhos ) and
LC-3 (2,788 umhos) verses LC-1 (295 umhos). These increases reflect a result of residual
effects from storm water outfalls, as well as current effects of Outfall 001 discharge. The
chloride, sulfate, and TDS concentrations were also higher at LC-2 and LC-3 than at LC-1, likely
for the same reason.

Table 4.4. Water quality data measured/sampled in April 2005.

Parameter LC-1 LC-2 LC-3
Date 4/28/2005 4/28/2005 4/28/2005
Time 1410 1045 0800
Temperature, C° 21.1 26.8 23.6
Dissolved Oxygen, mg/L 3.7 5.2 4.4
Specific Conductance, uS 295 2876 2788
pH, su 6.7 7.9 7.5
Turbidity, ntu 13.3 24.0 22.0
Total Dissolved solids mg/L 190 1800 1800
Chloride mg/L 70 220 220
Sulfate mg/L 4.4 960 950

4.3.4 Conclusions

1) 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 bodies.
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2) Upstream dissolved oxygen did not maintain the water quality standard for primary
season Gulf Coast minimums.
3) The water quality of Loutre Creek is dominated by the discharge from the facility.

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 Methods

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 1.2, three sampling stations associated with the
discharges were evaluated. LC-1 was on Loutre Creek upstream of any contribution from the
Lion Qil facility, either treated process or storm water. Reach LC-2 was sampled to represent
conditions downstream of Outfall 001 (treated process discharge) and Reach LC-3 was
sampled to characterize Loutre Creek downstream of all discharge for the facility (Figure 4.1).

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 lab for
further processing, sub-sampling, identification and enumeration. In the lab, each of the field
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 until 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 zoological 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
analysis also included 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,
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4=no differences) on each of the seven biometrics to achieve a final mean score. The field data
sheets and biometric score forms are provided in Appendix E.

4.4.3 Results and Discussion

4.4.3.1 Overview

The species diversity was greatest (3.73) at the downstream most station (LC-3), and
lowest (3.10) in the reference reach above the Lion Oil facility, indicating that the benthic
community was improved, and more diverse, both taxonomically and functionally, downstream
of the storm water discharges of the Lion Oil facility than they were upstream of those
contributions. This measure of invertebrate community development reflects the impact of the
urban disturbances and the limited watershed size upstream of the facility. In addition, the
continuous flow augmented by the treated discharge from Outfall 001 (in the middle of Reach 2)
maintains a constant wetted habitat. A summary of the benthic macroinvertebrate community
assemblages of Loutre Creek collected during the spring seasonal aquatic field study is
presented in Table 4.4. A total of 18 taxa (i.e., community richness) were identified from all
reaches sampled from Loutre Creek (Table 4.5).

The representative communities of each sample reach shared 3 of 5 dominant ordinal
groups (Diptera, Annelida, Pelecypoda). However, Reach LC-3 demonstrated the most even
distribution on an ordinal level with 7 orders comprising approximately 10 percent of the benthic
sub-sample, and included mayflies with 9.6 percent of the assemblage. The LC-3 diversity was
further demonstrated in that the five dominant taxa comprised only 58 percent of the sample
compared to 89 and 82 percent at LC-1 and LC-2, respectively.

The functional assemblage changed from LC-1 to LC-3. The LC-1 functional
assemblage was dominated by collectors over predators, by a 2:1 ratio. This ratio moderated at
LC-2 to about 1:1 and was reversed at LC-3 to almost 1:2, collectors to predators. Typically, the
collectors functional group would dominate gulf coastal streams with watersheds of 10 square
mile or less, as demonstrated by LC-1, the reference condition. However the elevated flows
and the persistent velocity resulting from the discharges, and the changes these two physical
conditions bring about on the stream channel (clay hardpan, deeply incised stream bad, etc.),
and the absence of a canopy at LC-3 functionally reflect conditions characteristic of much larger
watersheds. The shift in the functional assemblage from collector to predator dominated
communities is in response to these physical changes.

4.4.3.2 Reach LC-1

The upstream community (LC-1) was dominated by representatives from the order
Diptera (true flies) and Annelida (aquatic worms), which comprised 77.3 percent of the
assemblage. Only the introduced Asiatic clam (Corbicula), was collected from LC-1 and not
collected from either LC-2 or LC-3.

4.4.3.3 Reach LC-2

The invertebrate community of Reach LC-2 was also dominated by order Diptera (true
flies) and Annelida (aquatic worms), but comprised only 60 percent of the assemblage. Other
dominates included damselflies which comprised 12 percent of the assemblage. The trophic
structure of LC-2 was more closely divided between collectors and predators. There was no
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individual taxa collected from LC-2 that was not also collected from either LC-1 or LC-3
community was composed mostly of collectors.

4.4.3.4 Reach LC-3

The invertebrate community of Reach LC-3 community was also dominated by diptera,
which comprised 41% of the assemblage. There was no clear sub-dominant with six orders
approximating 10% of the community. The trophic structure of community was dominated by
predators. Mayflies and additional crustaceans were collected from LC-3 that were not present
in the other study reaches.

4.4.3.5 Biometric Score Comparisons

Although there were some specific taxonomic differences in the species collected, the
biometric scores calculated for the comparison of the assemblages collected at LC-1, LC-2 and
LC-3 were 2.9, 3.4, and 3.6, indicating only minimal differences between the benthic community
assemblages. The most notable difference between the representative communities upstream
and downstream of the storm water outfalls is in their trophic structure (Figure 4.4).

This structure demonstrates a shift from a collection dominated community to a
predator dominated assemblage. Several factors could account for this including, habital
differences, hydraulic modification due to storm flows, or the changes in water quality.
Typically, collectors would dominate benthic assemblages of small gulf coastal streams.
However, the hydraulics created by the storm water and treated process discharge result are
characteristic of much larger watersheds.
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Table 4.5 Summary of Benthic Community metrics from Loutre Creek as sampled

May 2005.
Parameter Reach Designation

LC-1 LC-2 LC-3
COMMUNITY MEASURES
Total number of Taxa (Richness) 18 18 18
EPT Richness 0 0 1
EPT % Abundance 0 0 9.6
Diversity Indices (Shannon-Wiener) 3.0 3.4 3.9
Total % of 5 Dominant Taxa 89 72 58
Dominant Orders
Ephemeroptera 0 0 9.6
Annelida 27.3 12.7 10.6
Odonata 5 11.8 9.6
Pelecypoda 12 0 0
Crustacea 3.6 6.9 10.6
Hemiptera 0 4.9 10.6
Diptera 48. 56 41.3
Functional Assemblage
Shredders 9 11 10
Scrapers 0 1 0
Collectors, Filtering 26.4 29.4 14
Collectors, Gathering 28.2 14.7 23
Collectors, total 54.6 44 1 37.5
Predators 35.5 44 52
Biometric Score: 3.4 3.6
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Table 4.6 Summary of Benthic Community taxa collected from Loutre Creek using the RBA
techniques. May 2005.

; STUDY REACHES
Taxa/Station I.D. T(;?SS[I)C

LC-1 LC-2 LC-3
COLLEMBOLA
Podura PR 2
ANNELIDA
Oligochaeta GC 29 13 11
Helobdella PA 1
PELECYPODA
Corbicula FC 13 - —
CRUSTACEA
Cambarinae SH 3 7 8
Amphipoda GC 1
Isopoda GC - - 3
Palaemonetes FC 2
EPHEMEROPTERA
Caenis GC - - 10
ODONATA
Argia PR 1 3 4
Enallagma PR 8 6
Libellula PR 3 — —
Perithemis PR 1 1 —
HEMIPTERA
Belostoma PR 1 1
Corixidae PR — 4 11
MEGALOPTERA
Sialis PR 3
COLEOPTERA
Curculionidae PR - - 2
Dineutus (larvae) PR 1
Dytiscus SC 1
Hydrocanthus SH 1
Hydrochus SH 1
Peltodytes SH 1
Uvarus PR 3 3
DIPTERA
Anopheles FC 1 2
Bittacomorpha SH 1
Probezzia GC 1 2
Chironominae FC 15 28 15
Tanypodinae PR 25 14 11
Tanytarsini PR 7 9 4
Hexatoma PR 2 2
Psychoda PR 8
Tipula SH 5 2 3
Sum of Percentages 100 100 100
Total Abundance: 110 102 108
Species Richness: 18 18 18
Shannon-Wiener Diversity Index 3.1 34 3.86
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Predators 52%
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Shredders 9%
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38%
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Figure 4.4. Comparison of trophic structure of benthic community upstream and downstream of outfalls.
Collector dominated to Predator dominated.

4.4.4 Conclusions

Based on the analysis of the macroinvertebrate collection from Loutre Creek, the
following conclusions are provided:

1) The macroinvertebrate communities observed at all study reaches are similar
in the development of taxonomic diversity.

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

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

4) The macroinvertebrate communities observed at the Loutre 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 on Loutre Creek.

5) The minimal differences actually reflect an improved benthic community at
LC-3 downstream when compared to LC-1. The improvement is likely a
response to increased flow and the improved habitat diversity indicated in the
qualitative habitat assessment.

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

7) The biological integrity of Loutre Creek is being supported by the existing discharge
conditions, which include elevated dissolved mineral concentrations resulting for the
application of the air emission control equipment.
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4.5 Fish Community

45.1 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 determines that a representative collection has been
obtained. Sampling information is recorded on the Fish Community 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.

45.2 Methods

An assessment of the fish community in Loutre Creek (LC-1, LC-2, and LC-3) was
performed. During the spring of 2005, 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
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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, 1975) 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

4.5.3.1 Reach Comparisons

Species richness and diversity demonstrated little differences between the three study
reaches. Species richness and diversity were 12 and 1.53 for LC-1, 12 and 1.64 for LC-2, and
12 and 1.43 for LC-3. Each study reach was dominated by sunfish which comprised 58% (LC-
1) and 74% (LC-2 & LC-3) of the community (Table 4.7). The fish assemblages from each
reach shared the two dominant species represented in the samples. The differences were in
the sub-dominant group found at each study reach, which comprised the majority of each
reaches’ collection (Table 4.8). Trophically, the communities were dominated by insectivores,
which accounted for 97.9% to 99.3% of each community. The remaining community trophic
structure comprised of 1.6%, and 0.7% omnivores at LC-1 and LC-2, respectively and 1.4% and
0.7% piscivores at LC-2 and LC-3, respectively.

A summary of the fish collected from the three reaches is provided in Table 4.8. The fish
assemblages collected from study reaches LC-1, LC-2, and LC-3 included a PDT of 28.2
minutes, 38.4 minutes, and 37.8 minutes, respectively. This equates to abundance of the fish
observed during the collection and is expressed as fish caught per minute of shocking time or
pedal down time (PDT). The number of fish caught per minute of PDT is 4.43 at LC-1, 3.67 at
LC-2, and 3.68 at LC-3. The field data sheets and bio-criteria determination sheets are
provided in Appendix E.

45.3.2 Biometric assessment

The primary factor in evaluating the biocriteria scoring for this application demonstrates
that the downstream reach fish community was equal to that of the upstream reference reach
(LC-1) fish community. This demonstrates that the storm water discharges are not causing an
adverse effect on the fish community’s development.

The biometric scoring evaluates a fish community as it is compared to a least disturbed
Gulf Coastal stream. Important considerations in the application of the biometric assessment
and the comparison of fish communities relates to the watershed size and the condition of the
watershed. Both of these attributes, the watershed size and watershed condition, of the
upstream reference site on Loutre Creek (LC-1) is a lower value when compared to those used
In the biocriteria development.

The biometric assessment resulted in a total of 8 points at LC-1, a total of 8 points at LC-
2, and 6 points at LC-3 out of 32 possible points. The low scores when compared to a least
disturbed reference, are a result of sensitive, catfishes, darters, and key species rarity, as well
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as an over abundance of sunfish representatives and low species diversity through out the
study reaches.

However, all 3 reaches, including the upstream reference reach scored the same,
indicating that the storm water discharges are not preventing the attainable use as indicated by
the upstream reference condition. Scores from each reach on Loutre Creek place them in the
“‘not supporting” use support category, when compared to the least disturbed condition.
However, the biocriteria scoring matrix was developed for streams with watersheds of around
10 mi? and does not account for seasonal streams with very small (<3 mi® ) watersheds.

Table 4.7. Fish community structural analysis for Lion Qil, El Dorado, AR, April 2005.

Parameter LC-1 LC-2 LC-3
COMMUNITY MEASURES
Richness (Total Number of Taxa) 12 12 12
Darter Richness (Number of Taxa) - -- -
Sunfish Richness (Number of Taxa) 5 5 5
% Pollution Tolerant Species 2.4 4.96 5.04
% Pollution Intermediate Species 96.8 95.04 94.96
% Pollution Intolerant Species 0.80 -- --
% Diseased -- 4.3 2.2
Number of Key & Indicator Species (Taxa) 2.0 2.0 3.0
Number of Key & Indicator Species (Individuals) 4.0 10.0 6.0
% Key & Indicator Species numbers of total fish 3.2 7.1 4.3
Diversity Indices (Shannon-Wiever) 1.53 1.64 1.43
Abundance, fish collected/minute 4.43 3.67 3.68
TROPHIC STRUCTURE
% Herbivores -- -- --
% Omnivores 1.60 0.71 --
% Insectivores 98.4 97.9 99.3
% Piscivores -- 1.42 0.72
PERCENT OF 5 DOMINANT FAMILY GROUPS
Cyprinidae 2.4 0.7 --
Poeciliidae 36.8 24.8 25.2
Cyprinodontidae 2.4 -- --
Esocidae -- -- 0.7
Aphredoderidae 0.8 -- --
Ictaluridae -- 0.7 --
Centrarchidae 57.6 73.8 74.1
Total % of 5 Dominant Groups 100.0 100.0 100.0

* Total of 12 key and indicator species possible.
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Table 4.8. Fish community for Lion Qil, El Dorado, AR, April 2005.

Scientific Name Common Name LC-1 LC-2 LC-3
4/28/2005 | 4/28/2005 | 4/28/2005
CYPRINIDAE
Notemigonus crysoleucas golden shiner 2 1 0
Opsopoeodus emiliae pugnose minnow 1 0 0
POECILIIDAE
Gambusia affinis mosquitofish 46 35 35
CYPRINODONTIDAE
Fundulus chrysotus golden topminnow 3 0 0
ESOCIDAE
Esox americanus’ grass pickerel 0 0 1
APHREDODERIDAE
Aphredoderus sayanus2 pirate perch 1 0 0
ICTALURIDAE
Ameiurus melas black bullhead 0 1 0
CENTRARCHIDAE
Lepomis cyanellus green sunfish 1 6 7
Lepomis gulosus® warmouth 0 2 1
Lepomis punctatus’ spotted sunfish 3 8 6
Lepomis megalotis longear sunfish 68 86 89
Micropterus salmoides largemouth bass 0 2 0
Total No. Taxa Collected 12 12 12
Total Fish Collected 125 141 139
Level of Effort (Minutes) PDT® 28.2 38.4 37.8
Catch per Minute, PDT 4.43 3.67 3.68
Shannon-Wiever Diversity Index 1.53 1.64 1.43
! Typical Gulf Coastal Ecoregion Key Species
2 Typical Gulf Coastal Ecoregion Indicator Species
° Pedal Down Time

45.4 Conclusions

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

1)

The fish assemblages collected at all study reaches, upstream and downstream of
the storm water discharges, are similar in structure and function indicating that the
biological integrity required to maintain the attainable seasonal fishery is being
supported.

The communities at all reaches (LC-1, LC-2, and LC-3) during the seasonal study
period were found to be dominated by sunfish.

The communities were similar to those expected in a Gulf Coastal Plain stream of
similar watershed size. Therefore, the seasonal fishery downstream from the
discharges is being maintained, as is the designated aquatic life use.

The numbers of fish and diversity collected downstream during the seasonal study
exceeds and/or equals those collected upstream. The downstream reach was found
to contain three of the key and indicator species as well. (ADEQ, 2004)
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5) Comparisons to least disturbed gulf coastal streams indicated non-attainment of the
perennial fishery use.

6) The fish communities characterized as part of the aquatic life field study indicates
that Loutre Creek, downstream of the existing Lion Oil discharges is maintaining the
designated aquatic life use and while not as diverse as a typical least disturbed
fishery, is more typical of a Gulf Coastal Plain stream than is the reference reach
above the discharges.

4.6 Summary

Based on the aquatic life field study, the designated aquatic life use (seasonal fishery)
and the biological integrity of Loutre Creek is maintained downstream of the existing discharges
from the Lion Oil facility. In fact, the augmentation of flow from the discharges serve to enhance
the potential for community development as illustrated by the comparisons between the
upstream reference condition and the downstream study reaches.

9.0 EXISTING LOADINGS OF DISSOLVED MINERALS

5.1 Chloride, Sulfate, and TDS Water Quality Criteria

Currently Loutre Creek’s minerals water quality criteria is ecoregion numbers, while
Bayou de Loutre has stream based water quality criteria for minerals. The current ecoregion
based chloride, sulfate and TDS water quality criteria for Loutre Creek (Figure 5.1) is 14 mg/L,
31 mg/L, and 123 mg/L respectively. The existing stream based chloride, sulfate and TDS for
Bayou de Loutre upstream of Gum Creek is 200 mg/L, 90 mg/L, and 500 mg/L respectively and
200 mg/L, 90 mg/L, and 750 mg/L downstream of Gum Creek. 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 Lion Oil facility will not
maintain the existing ecoregion dissolved minerals criteria in Loutre Creek or sections of Bayou
de Loutre.

In addition to ecoregion water quality criteria, the domestic water supply use designation
for Loutre Creek and Bayou de Loutre (upstream of Gum Creek) results in numeric criteria 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
Loutre Creek or Bayou de Loutre. Additionally, there are no plans to utilize either stream as a
domestic water supply use.

In order to determine appropriate chloride, sulfate, and TDS criteria for Loutre Creek and
Bayou de Loutre, mass balances were developed as described in the following sections.
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Figure 5.1. Lion Oil and Loutre Creek reach proposed for 3rd party rule making.
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5.2 Mass Balance

The following 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 Loutre Creek and Bayou de Loutre 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 XlI, 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 001 effluent concentrations for chloride were derived from historical data and data
collected during April and May 2006, while storm water data was collected in December 2005
from each storm water outfall and/or each of the two holding ponds that discharge through
outfall 005, 006, and 007. Effluent concentrations for sulfate and TDS were derived from data
collected from March, 2004 through April, 2006 from Outfall 001. Instream concentrations were
calculated for Loutre Creek and Bayou de Loutre.

5.2.2 Computations for Loutre Creek

The Gulf Coastal Plain ecoregion background concentrations for chloride, sulfate, and
TDS are 5 mg/L, 13 mg/L, and 67 mg/L, respectively. Lion Oil's reported highest monthly
average flow for Outfall 001 from January 2004 through December 2005 is 2.62 mgd (4.06 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 Control Implementation Procedure in the CPP.
A concentration of 503 mg/L chloride, 1967 mg/L sulfate, and 3420 mg/L TDS were used as the
effluent concentrations. Each of these values is the 95" percentile plus 20% of its respective
data set. Due to the limited number of data points, a clear normal distribution verses non-
normal distribution determination was unable to be made. Therefore, the chloride, sulfate, and
TDS 95™ percentiles were calculated according to a non-parametric (the data set was analyzed
using a non-normal distribution) The non-parametric statistical technique as outlined in
Statistical Methods for Environmental Pollution Monitoring (Gilbert, 1987) was used for each
data set. Additionally, frequency histograms were prepared for each data set so a visual check
of its normality distribution could be made. The chloride, sulfate, and TDS data visually
appeared to have a non-normal distribution. Therefore, the 95" percentile for the chloride,
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sulfate, and TDS data was calculated using a nonparametric technique (Gilbert, 1987)
presented below:

k=p(n=1)

where: k = the ranked order number from the chloride data set (values of k that
are not integers are interpolated for using the two values that k falls
between).
p = desired percentile
n = number of data points

This method returns a k value of 32.3 for chloride and 25.65 for sulfate and TDS. The
chloride data set has an n = 33, while the sulfate and TDS data sets has an n = 26. Therefore, the
values ranked in the data set as “32.3” for chloride and “25.65” for sulfate and TDS was (414 mg/L,
1639 mg/L, and 2850 mg/L, respectively). These “ranked” values are equal to the 95" percentile.
Utilizing all the aforementioned data the IWC for chloride, sulfate, and TDS are calculated
below. The summary of the mass balance data inputs are provided in Table 5.1 for Loutre
Creek.

IWCchIoride =
[(4.0 cfs x 5.0 mg/L) + (4.06 cfs x 503 mg/L)] / (4.0 cfs + 4.06 cfs) = 256 mg/L

I\Ncsuh‘ate =
[(4.0 cfs x 13 mg/L) + (4.06 cfs x 1967 mg/L)] / (4.0 cfs + 4.06 cfs) = 997 mg/L

IWCrps =
[(4.0 cfs x 67 mg/L) + (4.06 cfs x 3420 mg/L)] / (4.0 cfs + 4.06 cfs) = 1756 mg/L

Table 5.1. Instream Waste Concentration (IWC) Calculation for Loutre Creek.

Parameters Chloride Sulfate TDS
Ce, mg/L (projected 95" %tile + 20%) 503 1967 3420
Cb, mg/L 5.0 13.0 67.0
Qe, cfs 4.06 4.06 4.06
Qb, cfs 4.0 4.0 4.0
Projected IWC (mg/L) 256 997 1756

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

5.2.3 Computations for Bayou de Loutre (from Loutre Creek to
the discharge of the City of El Dorado South facility)

The IWC computations for chloride, sulfate, and TDS for this reach of Bayou de Loutre (from
the mouth of Loutre Creek to the discharge of the City of El Dorado South facility) were preformed
utilizing the previously calculated IWCs and flows from Loutre Creek (Section 5.2.2 above) for each
respective mineral.

The following inputs were used to determine the IWC for each relevant mineral in this reach
of Bayou de Loutre. The “effluent concentration” was derived from a mass balance calculation
utilizing the flow weighted mixed concentrations from Chemtura 002, Chemtura 004, and Lion 001.
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While the “effluent flow” was the total of each outfall's (Chemtura 002, Chemtura 004, and Lion 001)
reported highest monthly average flows. The resulting “effluent flow” was 4.94 cfs. The
background watershed flow used for this reach came from background flow from Loutre Creek
(4 cfs) and Bayou de Loutre (4 cfs) for a total of 8.0 cfs. The projected IWC were 264 mg/L, 635
mg/L, and 1236 mg/L for chloride, sulfate, and TDS, respectively. The IWC schematics detailing the
model inputs and IWC projections are provided in Appendix C. The calculated IWC for chloride,
sulfate, and TDS indicated higher concentrations than the current stream based water quality criteria
for Bayou de Loutre. Utilizing all the aforementioned data, the IWC is calculated below are
summarized in Table 5.2.

IV\/Cchloride =
[(8.0 cfs x 5.0 mg/L) + (4.94 cfs x 684 mg/L)] / (8.0 cfs + 4.94 cfs) = 264 mg/L

IWCsquate =
[(8.0 cfs x 13.0 mg/L) + (4.94 cfs x 1643 mg/L)] / (8.0 cfs + 4.94 cfs) = 635 mg/L

IWCrps =
[(8.0 cfs x 67 mg/L) + (4.94 cfs x 3128 mg/L)] / (8.0 cfs + 4.94 cfs) = 1236 mg/L

Table 5.2. Instream Waste Concentration (IWC) Calculation

Parameters Chloride Sulfate TDS
Ce, mg/L 684 1643 3128
Cb, mg/L 5.0 13 67
Qe, cfs 494 4.94 4.94
Qb, cfs 8.0 8.0 8.0
Projected IWC (mg/L) 264 635 1236

5.2.4 Computations for Bayou de Loutre (from the discharge of
the City of El Dorado South facility to the mouth of Gum
Creek)

IWC computations for chloride, sulfate, and TDS in Bayou de Loutre (from the discharge of
the City of El Dorado South facility to the mouth of Gum Creek) were determined utilizing the
previously calculated IWCs and flows from Bayou de Loutre (Section 5.2.3 above) for each
respective mineral. The calculated IWC for sulfate and TDS indicated higher concentrations than the
current stream based water quality criteria for Bayou de Loutre. The calculated IWC for chloride
projects lower than the current stream based water quality criteria and shows no toxic reasonable
potential at this time. Therefore, change in the water quality criteria for chloride in Bayou de Loutre
(from the discharge of the City of El Dorado South facility to the mouth of Gum Creek) is not
being requested at this time.

The following inputs were used to determine the IWC for each relevant mineral in this reach
of Bayou de Loutre. The “effluent concentration” was derived from a mass balance calculation
utilizing the flow weighted mixed concentrations from GLCC-Central 002, GLCC-Central 004, Lion
001, and City of El Dorado South facility 001. While the “effluent flow” was the total of each outfall's
(GLCC-Central 002, GLCC-Central 004, Lion 001, and City of El Dorado South 001) reported
highest monthly average flows. The resulting “effluent flow” was 12.37 cfs. The background
watershed flow used for this reach came from background flow from Loutre Creek (4 cfs) and
Bayou de Loutre (4 cfs) for a total of 8.0 cfs. The projected IWC were 220 mg/L, 431 mg/L, and
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966 mg/L for chloride (no change needed), sulfate, and TDS, respectively. The IWC schematics
detailing the model inputs and IWC projections are provided in Appendix C. Utilizing all the
aforementioned data, the IWC is calculated below are summarized in Table 5.3.

IVVCsuh‘atez
[(8.0 cfs x 13.0 mg/L) + (12.37 cfs x 702 mg/L)] / (8.0 cfs + 12.37 cfs) = 431 mg/L

IWCrps=
[(8.0 cfs x 67 mg/L) + (12.37 cfs x 1548 mg/L)] / (8.0 cfs + 12.37 cfs) = 966 mg/L

Table 5.3. Instream Waste Concentration (IWC) Calculation for Bayou de Loutre.

Parameters Sulfate TDS
Ce, mg/L 702 1548
Cb, mg/L 13 67
Qe, cfs 12.37 12.37
Qb, cfs 8.0 8.0
Projected IWC (mg/L) 431 966

5.2.5 Computations for Bayou de Loutre (from Gum Creek to the
mouth of Boggy Creek)

IWC computations for chloride, sulfate, and TDS in Bayou de Loutre (from Gum Creek to the
mouth of Boggy Creek) were determined utilizing the previously calculated IWCs and flows from
section 5.2.4 above with the addition of two more facility sources (via Gum Creek ) that are included
in this section for each respective mineral. The calculated IWC for sulfate and TDS indicated higher
concentrations than the current stream based water quality criteria for Bayou de Loutre. The
calculated IWC for chloride projects lower than the current stream based water quality criteria and
shows no toxic reasonable potential at this time. Therefore, change in the water quality criteria for
chloride in this reach of Bayou de Loutre (from Gum Creek to the mouth of Boggy Creek) is not being
requested at this time.

The following calculations were used to determine the IWC for each relevant mineral in this
reach of Bayou de Loutre. The resulting “effluent concentration” following the addition of GLCC
South — 001 and Georgia Pacific — 004 (chloride - 335 mg/L, sulfate — 636 mg/L, & TDS — 1406
mg/L) was derived from a mass balance calculation utilizing the flow weighted mixed concentrations
from Lion Oil 001, GLCC — South 001, GLCC — Central 002, GLCC — Central 004, City of El Dorado
South facility 001, and Georgia Pacific EI Dorado Mill — 004. The resulting “effluent flow”
(combined total of all contributing sources) was 13.68 cfs. Table 5.4 provides a complete list of
point source discharges and applicable flow and minerals data utilized for computations. Any facility
minerals data not available through DMR reporting was replaced in the calculations with ecoregion
background number for that respective mineral. The background watershed flow used for this
reach came from the watersheds of Loutre Creek (4 cfs), Bayou de Loutre (4 cfs), and Gum
Creek (4 cfs) for a total of 12.0 cfs. The projected IWC were 181 mg/L, 345 mg/L, and 780 mg/L
for chloride (no change needed), sulfate, and TDS, respectively. Utilizing all the aforementioned
data, the IWC is calculated below are summarized in Table 5.5.

Table 5.4. Summary of sources contributors to Bayou de Loutre watershed.
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S0,* TDS
Facility Name Outfall # Flow (cfs) Cl' (mg/L) (mg/L) (mg/L)
Cooper Tire 002 N/A N/A N/A N/A
Lion Qil 001 4.06 504 1967 3420
GLCC - South 001 0.75 181 13 67
GLCC - Central 002 0.24 1029 380 1376
GLCC - Central 004 0.64 1702 63.7 1932
City - South 001 7.43 142 76 497
GP -El Dorado 004 0.56 5 13 67

IV\/Csulfate =

[(12.0 cfs x 13.0 mg/L) + (13.68 cfs x 636 mg/L)] / (12.0 cfs + 13.68 cfs) = 345 mg/L

IWCrps =
[(12.0 cfs x 67 mg/L) + (13.68 cfs x 1406 mg/L)] / (12.0 cfs + 13.68 cfs) = 780 mg/L

Table 5.5. Instream Waste Concentration (IWC) Calculations.

Parameters Sulfate TDS
Ce, mg/L 636 1406
Cb, mg/L 13 67
Qe, cfs 13.68 13.68
Qb, cfs 12.0 12.0
Projected IWC (mg/L) 345 780

5.2.6 Computations for Bayou de Loutre (from Boggy Creek to
the mouth of Hibank Creek)

IWC computations for chloride, sulfate, and TDS in Bayou de Loutre (from Boggy Creek to
the mouth of Hibank Creek) were determined utilizing the previously calculated IWCs and flows
from section 5.2.5 above with the addition of one more facility source (via Boggy Creek ) that is
included in this section for each respective mineral. The calculated IWC for sulfate indicated a higher
concentration than the current stream based water quality criteria for Bayou de Loutre. The
calculated IWC for chloride and TDS projects lower than current stream based water quality criteria
and shows no toxic reasonable potential at this time. Therefore, change in the water quality criteria
for chloride and TDS in this reach of Bayou de Loutre (from Boggy Creek to the mouth of Hibank
Creek) is not being requested at this time.

The following calculations were used to determine the IWC for the relevant mineral in this
reach of Bayou de Loutre. The resulting “effluent concentration” following the addition of Teris - 009
004 (chloride - 332 mg/L, sulfate — 619 mg/L, & TDS — 1381 mg/L) was derived from a mass balance
calculation utilizing the flow weighted mixed concentrations from Lion Oil 001, GLCC — South 001,
GLCC - Central 002, GLCC — Central 004, City of El Dorado South facility 001, Georgia Pacific El
Dorado Mill — 004, and Teris -009. The resulting “effluent flow” (combined total of all contributing
sources) was 14.07 cfs. Table 5.6 provides the final list of point source discharges and applicable
flow and minerals data utilized for computations. Any facility minerals data not available through
DMR reporting was replaced in the calculations with ecoregion background number for that
respective mineral. The background watershed flow used for this reach came from the
watersheds of Loutre Creek (4 cfs), Bayou de Loutre (4 cfs), Gum Creek (4 cfs), and Boggy
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Creek (4 cfs) for a total of 16.0 cfs. The projected IWC were 158 mg/L, 296 mg/L, and 682 mg/L
for chloride (no change needed), sulfate, and TDS (no change needed), respectively. The IWC
schematics detailing the model inputs and IWC projections are provided in Appendix C. Utilizing all
the aforementioned data, the IWC is calculated below are summarized in Table 5.7.

Table 5.6. Summary of final sources contributors to Bayou de Loutre watershed.

S0,” TDS
Facility Name Outfall # Flow (cfs) Cl' (mg/L) (mg/L) (mg/L)
Cooper Tire 002 N/A N/A N/A N/A
Lion Qil 001 4.06 504 1967 3420
GLCC - South 001 0.75 181 13 67
GLCC - Central 002 0.24 1029 380 1376
GLCC - Central 004 0.64 1702 63.7 1932
City - South 001 7.43 142 76 497
GP —El Dorado 004 0.56 5 13 67
Teris 009 0.39 228 13 526

IV\/Csulfate=
[(16.0 cfs x 13.0 mg/L) + (14.07 cfs x 619 mg/L)] / (16.0 cfs + 14.07 cfs) = 296 mg/L

Table 5.7. Instream Waste Concentration (IWC) Calculations.

Parameters Sulfate
Ce, mg/L 619
Cb, mg/L 13
Qe, cfs 14.07
Qb, cfs 16.0
Projected IWC (mg/L) 296

5.2.7 Computations for Bayou de Loutre (from Hibank Creek to
the mouth of Mill Creek)

IWC computations for chloride, sulfate, and TDS in Bayou de Loutre (from Hibank Creek to
the mouth of Mill Creek) were determined utilizing the previously calculated IWCs and flows from
section 5.2.6 above for each respective mineral. The calculated IWC for sulfate indicated a higher
concentration than the current stream based water quality criteria for Bayou de Loutre. The
calculated IWC for chloride and TDS projects lower than current stream based water quality criteria
and shows no toxic reasonable potential at this time. Therefore, change in the water quality criteria
for chloride and TDS in this reach of Bayou de Loutre (from Hibank Creek to the mouth of Mill Creek)
is not being requested at this time.

The following calculations were used to determine the IWC for the relevant mineral in this
reach of Bayou de Loutre. The resulting “effluent concentration”, for each respective mineral,
(chloride - 332 mg/L, sulfate — 619 mg/L, & TDS — 1381 mg/L), was derived from a mass balance
calculation utilizing the flow weighted mixed concentrations from Lion Oil 001, GLCC — South 001,
GLCC - Central 002, GLCC — Central 004, City of El Dorado South facility 001, Georgia Pacific El
Dorado Mill — 004, and Teris -009. The resulting “effluent flow” (combined total of all contributing
sources) was 14.07 cfs. The background watershed flow used for this reach came from the
watersheds of Loutre Creek (4 cfs), Bayou de Loutre (4 cfs), Gum Creek (4 cfs), Boggy Creek (4
cfs), and Hibank Creek (4 cfs) for a total of 20.0 cfs. The projected IWC were 140 mg/L, 263
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mg/L, and 610 mg/L for chloride (no change needed), sulfate, and TDS (no change needed),
respectively. Utilizing all the aforementioned data, the IWC is calculated below are summarized in
Table 5.8.

IVVCsuh‘atez
[(20.0 cfs x 13.0 mg/L) + (14.07 cfs x 619 mg/L)] / (20.0 cfs + 14.07 cfs) = 263 mg/L

Table 5.8. Instream Waste Concentration (IWC) Calculations.

Parameters Sulfate
Ce, mg/L 619
Cb, mg/L 13
Qe, cfs 14.07
Qb, cfs 20.0
Projected IWC (mg/L) 263

5.2.8 Computations for Bayou de Loutre (from Mill Creek to the
mouth of Buckaloo Branch)

IWC computations for chloride, sulfate, and TDS in Bayou de Loutre (from Mill Creek to the
mouth of Buckaloo Branch) were determined utilizing the previously calculated IWCs and flows
from section 5.2.7 above for each respective mineral. The calculated IWC for sulfate indicated a
higher concentration than the current stream based water quality criteria for Bayou de Loutre. The
calculated IWC for chloride and TDS projects lower than current stream based water quality criteria
and shows no toxic reasonable potential at this time. Therefore, change in the water quality criteria
for chloride and TDS in this reach of Bayou de Loutre (from Mill Creek to the mouth of Buckaloo
Branch) is not being requested at this time.

The following calculations were used to determine the IWC for the relevant mineral in this
reach of Bayou de Loutre. The resulting “effluent concentration”, for each respective mineral,
(chloride - 332 mg/L, sulfate — 619 mg/L, & TDS — 1381 mg/L), was derived from a mass balance
calculation utilizing the flow weighted mixed concentrations from Lion Oil 001, GLCC — South 001,
GLCC - Central 002, GLCC — Central 004, City of El Dorado South facility 001, Georgia Pacific El
Dorado Mill — 004, and Teris -009. The resulting “effluent flow” (combined total of all contributing
sources) was 14.07 cfs. The background watershed flow used for this reach came from the
watersheds of Loutre Creek (4 cfs), Bayou de Loutre (4 cfs), Gum Creek (4 cfs), Boggy Creek (4
cfs), Hibank Creek (4 cfs), and Mill Creek (4 cfs) for a total of 24.0 cfs. The projected IWC were
126 mg/L, 237 mg/L, and 553 mg/L for chloride (no change needed), sulfate, and TDS (no change
needed), respectively. Utilizing all the aforementioned data, the IWC is calculated below are
summarized in Table 5.9.

IWCsuh‘atez
[(24.0 cfs x 13.0 mg/L) + (14.07 cfs x 619 mg/L)] / (24.0 cfs + 14.07 cfs) = 237 mg/L
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Table 5.9. Instream Waste Concentration (IWC) Calculations

Parameters Sulfate
Ce, mg/L 619
Cb, mg/L 13
Qe, cfs 14.07
Qb, cfs 24.0
Projected IWC (mg/L) 237

5.2.9 Computations for Bayou de Loutre (from Buckaloo Branch
to the mouth of Bear Creek)

IWC computations for chloride, sulfate, and TDS in Bayou de Loutre (from Buckaloo Branch
to the mouth of Bear Creek) were determined utilizing the previously calculated IWCs and flows
from section 5.2.8 above for each respective mineral. The calculated IWC for sulfate indicated a
higher concentration than the current stream based water quality criteria for Bayou de Loutre. The
calculated IWC for chloride and TDS projects lower than current stream based water quality criteria
and shows no toxic reasonable potential at this time. Therefore, change in the water quality criteria
for chloride and TDS in this reach of Bayou de Loutre (from Buckaloo Branch to the mouth of Bear
Creek) is not being requested at this time.

The following calculations were used to determine the IWC for the relevant mineral in this
reach of Bayou de Loutre. The resulting “effluent concentration”, for each respective mineral,
(chloride - 332 mg/L, sulfate — 619 mg/L, & TDS — 1381 mg/L), was derived from a mass balance
calculation utilizing the flow weighted mixed concentrations from Lion Oil 001, GLCC — South 001,
GLCC - Central 002, GLCC — Central 004, City of El Dorado South facility 001, Georgia Pacific El
Dorado Mill — 004, and Teris -009. The resulting “effluent flow” (combined total of all contributing
sources) was 14.07 cfs. The background watershed flow used for this reach came from the
watersheds of Loutre Creek (4 cfs), Bayou de Loutre (4 cfs), Gum Creek (4 cfs), Boggy Creek (4
cfs), Hibank Creek (4 cfs), Mill Creek (4 cfs), and Buckaloo Branch (4 cfs) for a total of 28.0 cfs.
The projected IWC were 114 mg/L, 216 mg/L, and 507 mg/L for chloride (no change needed),
sulfate, and TDS (no change needed), respectively. Utilizing all the aforementioned data, the IWC is
calculated below are summarized in Table 5.10.

IWCsuh‘atez
[(28.0 cfs x 13.0 mg/L) + (14.07 cfs x 619 mg/L)] / (28.0 cfs + 14.07 cfs) = 216 mg/L

Table 5.10. Instream Waste Concentration (IWC) Calculations

Parameters Sulfate
Ce, mg/L 619
Cb, mg/L 13
Qe, cfs 14.07
Qb, cfs 28.0
Projected IWC (mg/L) 216
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5.2.10 Computations for Bayou de Loutre (from Bear Creek to
the top of the final segment of Bayou de Loutre)

IWC computations for chloride, sulfate, and TDS in Bayou de Loutre (from Bear Creek to
the top of the final segment of Bayou de Loutre) were determined utilizing the previously
calculated IWCs and flows from section 5.2.9 above for each respective mineral. The calculated
IWC for sulfate indicated a higher concentration than the current stream based water quality criteria
for Bayou de Loutre. The calculated IWC for chloride and TDS projects lower than current stream
based water quality criteria and shows no toxic reasonable potential at this time. Therefore, change
in the water quality criteria for chloride and TDS in this reach of Bayou de Loutre (from Bear Creek
to the top of the final segment of Bayou de Loutre) is not being requested at this time.

The following calculations were used to determine the IWC for the relevant mineral in this
reach of Bayou de Loutre. The resulting “effluent concentration”, for each respective mineral,
(chloride - 332 mg/L, sulfate — 619 mg/L, & TDS — 1381 mg/L), was derived from a mass balance
calculation utilizing the flow weighted mixed concentrations from Lion Oil 001, GLCC — South 001,
GLCC — Central 002, GLCC — Central 004, City of El Dorado South facility 001, Georgia Pacific El
Dorado Mill — 004, and Teris -009. The resulting “effluent flow” (combined total of all contributing
sources) was 14.07 cfs. The background watershed flow used for this reach came from the
watersheds of Loutre Creek (4 cfs), Bayou de Loutre (4 cfs), Gum Creek (4 cfs), Boggy Creek (4
cfs), Hibank Creek (4 cfs), Mill Creek (4 cfs), Buckaloo Branch (4 cfs), and Bear Creek (4 cfs)
for a total of 32.0 cfs. The projected IWC were 105 mg/L, 198 mg/L, and 468 mg/L for chloride (no
change needed), sulfate, and TDS (no change needed), respectively. Utilizing all the
aforementioned data, the IWC is calculated below are summarized in Table 5.11.

IV\/Csulfate=
[(32.0 cfs x 13.0 mg/L) + (14.07 cfs x 619 mg/L)] / (32.0 cfs + 14.07 cfs) = 198 mg/L

Table 5.11. Instream Waste Concentration (IWC) Calculations

Parameters Sulfate
Ce, mg/L 619
Cb, mg/L 13
Qe, cfs 14.07
Qb, cfs 32.0
Projected IWC (mg/L) 198

5.2.11 Computations for the final segment of Bayou de Loutre to
the Arkansas/Louisiana Stateline

IWC computations for chloride, sulfate, and TDS in the last segment Bayou de Loutre prior to
the Arkansas / Louisiana state line were determined utilizing the previously calculated IWCs and
flows from section 5.2.10 above for each respective mineral. The calculated IWC for sulfate
indicated a higher concentration than the current stream based water quality criteria for Bayou de
Loutre. The calculated IWC for chloride and TDS projects lower than current stream based water
quality criteria and shows no toxic reasonable potential at this time. Therefore, change in the water
quality criteria for chloride and TDS in this final reach of Bayou de Loutre is not being requested at
this time.
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The following calculations were used to determine the IWC for the relevant mineral in this
reach of Bayou de Loutre. The resulting “effluent concentration”, for each respective mineral,
(chloride - 332 mg/L, sulfate — 619 mg/L, & TDS — 1381 mg/L), was derived from a mass balance
calculation utilizing the flow weighted mixed concentrations from Lion Oil 001, GLCC — South 001,
GLCC — Central 002, GLCC — Central 004, City of El Dorado South facility 001, Georgia Pacific El
Dorado Mill — 004, and Teris -009. The resulting “effluent flow” (combined total of all contributing
sources) was 14.07 cfs. The background watershed flow used for this reach came from the
watersheds of Loutre Creek (4 cfs), Bayou de Loutre (4 cfs), Gum Creek (4 cfs), Boggy Creek (4
cfs), Hibank Creek (4 cfs), Mill Creek (4 cfs), Buckaloo Branch (4 cfs), Bear Creek (4 cfs),
Bayou de Loutre lower “main stem” (4 cfs), and all the unnamed tributaries along Bayou de
Loutre (4 cfs) for a total of 40.0 cfs. The projected IWC were 90 mg/L, 171 mg/L, and 409 mg/L for
chloride (no change needed), sulfate, and TDS (no change needed), respectively. Ultilizing all the
aforementioned data, the IWC is calculated below are summarized in Table 5.12.

IVVCsuh‘atez
[(40.0 cfs x 13.0 mg/L) + (14.07 cfs x 619 mg/L)] / (40.0 cfs + 14.07 cfs) = 171 mg/L

Table 5.12. Instream Waste Concentration (IWC) Calculations

Parameters Sulfate
Ce, mg/L 619
Cb, mg/L 13
Qe, cfs 14.07
Qb, cfs 40.0
Projected IWC (mg/L) 171

5.2.12 Computations for increased capacity.

In response to the increasing need for domestic fuel supplies and limited refinery capacity,
Lion Oil anticipates an upgrade in the refinery capacity from 70,000 bpd to 85,000 bpd. This 20%
production increase would also result in the proportional increase the TDS. The sources of the TDS
increases would be from two primary sources, one; the air emission control equipment capturing
and conversing of the SO, emissions into NA,SO, and two; sodium chloride from the Crude Unit
Desalter, which is the major source of chlorides. As part of the upgrade, it is anticipated that the Cat
Cracker capacity will be expanded from the current capacity of 20,000 bpd to 25,000 bpd, and
therefore it is likely that the Sulfate/TDS from the scrubber will go up proportionately. In order to
account for these increases, the instream criteria are being proposed as the 95 percentile of the
historical data set plus twenty percent.
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Table 5.13. Summary of Proposed WQS Madifications. Lion Qil 3" party rulemaking. October 2006.

Loutre Creek — from Hwy 15
South to the confluence of
Bayou de Loutre

Bayou de Loutre —from Loutre
Creek to the discharge for the
City of El Dorado South facility

Bayou de Loutre — from the
discharge from the City of El
Dorado-South downstream to
the mouth of Gum Creek

Remove Desighated Domestic
Water Supply Use

Remove Designated Domestic
Water Supply Use

Remove Designated Domestic
Water Supply Use

Instream Criteria:

Instream Criteria:

Instream Criteria:

Amend ecoregion dissolved minerals criteria:
Chloride from 14 mg/L to 256 mg/L;
Sulfate from 31 mg/L to 997 mg/L. &
TDS from 123 mg/L to 1756 mg/L

Amend stream dissolved minerals criteria:
Chloride from 250 mg/L to 264,
Sulfate from 90 mg/L to 635 mg/L &
TDS from 500 mg/L to 1236 mg/L

Amend stream dissolved minerals criteria:

Chloride : NO CHANGE
Sulfate from 90 mg/L to 431 mg/L &
TDS from 500 mg/L to 966 mg/L

Table 5.13. (con’'t ) Summary of Proposed WQS Modifications. Lion Oil 3" party rulemaking. October 2006.

Bayou de Loutre — from the mouth
of Gum Creek downstream to the
mouth of Boggy Creek

Bayou de Loutre — from the
mouth of Boggy Creek
downstream to the mouth of
Hibank Creek

Bayou de Loutre — from the
mouth of Hibank Creek
downstream to the mouth of Mill
Creek

No change in uses

No change in uses

No change in uses

Instream Criteria:

Instream Criteria:

Instream Criteria:

Amend stream dissolved minerals
criteria:

Chloride: NO CHANGE

Sulfate from 90 mg/L to 345 mg/L
and TDS from 750 mg/L to 780 mg/L

criteria:

Amend stream dissolved minerals

Chloride: NO CHANGE
Sulfate from 90 mg/L to 296 mg/L&
TDS: NO CHANGE

Amend stream dissolved minerals
criteria:

Chloride: NO CHANGE

Sulfate from 90 mg/L to 263 mg/L &
TDS: NO CHANGE

Table 5.13. (con’'t ) Summary of Proposed WQS Modifications. Lion Oil 3" party rulemaking. October 2006

Bayou de Loutre — from the mouth of Mill Creek
downstream to the mouth of Buckaloo Branch

Bayou de Loutre — from the mouth of Buckaloo
Branch downstream to the mouth of Bear Creek

No change in uses

No change in uses

Instream Criteria:

Instream Criteria:

Amend stream dissolved minerals criteria:
Chloride : NO CHANGE

Sulfate from 90 mg/L to 237 mg/L &

TDS : NO CHANGE

Amend stream dissolved minerals criteria:
Chiloride : NO Change

Sulfate from 90 mg/L to 216 mg/L &

TDS: NO CHAMGE

Table 5.13. (con’'t ) Summary of Proposed WQS Modifications. Lion Oil 3" party rulemaking. October 2006

Bayou de Loutre - from the mouth of Bear Creek to
the final segment of Bayou de Loutre.

Bayou de Loutre (Final Segment) to the
Arkansas/Louisiana State Line

No change in uses

No change in uses

Instream Criteria:

Instream Criteria:

Amend stream dissolved minerals criteria:
Chloride : NO CHANGE

Sulfate from 90 mg/L to 198 mg/L &

TDS: NO CHANGE

Amend stream dissolved minerals criteria:
Chloride: NO CHANGE

Sulfate from 90 mg/L to 171 mg/L

TDS: NO CHANGE.
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5.2.13 Comparison with the dissolved mineral standard for Louisiana

The proposed third party rule making was considered in light of the state of Louisiana’s water
quality standards (LWQS). The current Arkansas criteria for sulfate and TDS in Bayou de Loutre are
90 mg/L and 750 mg/L, respectively. The current Louisiana criteria are 45 mg/L and 500 mg/L
respectively. Therefore, the existing Arkansas criteria already exceed the existing LA criteria. This
proposed third party rule making modifies only the existing sulfate criteria and does not propose
modifications to the existing Arkansas criteria for Chlorides of TDS in Bayou de Loutre downstream
of the Mouth of Gum Creek (Figure 5.2). As specified in the LWQS, the sulfate criteria for Bayou de
Loutre is 45 mg/L, which is % the existing Arkansas criteria. In Louisiana, this criterion applies at the
long term average flow condition. This flow condition is different from the flow condition at which the
mineral criteria are applied as specified by Arkansas’ WQS.

In order to determine the potential effect of the proposed rule making on the Louisiana
sulfate standard, the long term flow condition for Bayou de Loutre was determined, then applied to
the projected facility loadings with consideration of background concentrations.

After review of available flow data, there was no long term period of record flows for Bayou
de Loutre within Arkansas. Little Cornie Bayou (LCB) is the watershed adjacent to Bayou de Loutre,
to the west. The LCB watershed has similar topography, is in the same ecoregion and presented a
relatively undisturbed watershed with very limited point source discharges. The USGS maintains a
flow gauging station on LCB (USGS Station 07366200) near Lillie, LA. At this location, the watershed
is similar in size to Bayou de Loutre watershed at the state line. The data from the USGS Lillie gauge
was used to compute a long-term average flow for Bayou de Loutre. Little Cornie Bayou (USGS
Station 07366200) near Lillie, LA has flow data for more than the last 50 years. Due to improvements
in flow monitoring and recording, the flow to watershed size ratio was complied for LCB using flow
data from the last 21 years. This flow to watershed size ratio was then applied to the watershed size
for Bayou de Loutre at the state line to estimate the compliance with the current LA sulfate standard
of 45mg/l based on a long term average flow condition.

This method utilized an average flow calculated from the last 21 years (7/1/1985 —
6/30/2006) of the daily flow data at USGS gauging station on Little Cornie Bayou near Lillie, LA
(Station No. 07366200). (Appendix F) The average flow (250.2 cfs) was then used, along with the
station’s watershed size (208.0 mi?), to calculate a flow to watershed size ratio. The ratio (1.20 cfs /
mi®) was then applied to Bayou de Loutre at the state line (watershed size of 125.4 mi?).  Using the
1.20 cfs / mi?ratio this equates to an average background flow at the state line on Bayou de Loutre of
approximately 152 cfs. Utilizing the minerals and flow data from the source contributors, and the
allowable ecoregion background concentration number for sulfate — 13 mg/L, an IWC was projected
for sulfate. The projected IWCs for Bayou de Loutre from at the Arkansas / Louisiana state line
equals 45 mg/L and is projected to maintain the state standard at the prorated long term average
flow. The basis for the projected IWCs calculations are provided in Appendix F.

During the preparation of this documentation, water quality staff of Louisiana Department of
Environmental Quality (LDEQ) was briefed on the upcoming proposed rule making. Information was
exchanged and additional information was provided by Lion Oil to LDEQ at their request. During this
consultation, LDEQ staff provided documentation that supported Bayou de Loutre’s compliance with
the Louisiana’s existing dissolved mineral standard. This compliance record includes recent
monitoring data collected after Lion Oil installed the air emission control equipment in March 2004
(e.g. includes discharges from Lion Oil characteristic of the sulfate and TDS concentrations resulting
from the air emissions control equipment installed by Lion Qil). Based on the information presented,
LDEQ staff indicated that there was no reason to expect the proposed rule making would have a
negative impact on the continued compliance with the dissolved mineral standard.
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Figure 5.2 Existing and Proposed dissolved mineral criteria for stream segments in Bayou de Loutre watershed.
Lion Oil Section 2.306 documentation. September 2006.
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In summary, the existing chloride and TDS criteria for the lower reach of Bayou de Loutre are
not being modified as part of this rule making. The rule making proposes to increase the existing
sulfate criteria from 90 mg/L to 171 mg/L. Although this exceeds the existing LA stream standard,
the differences in the applicable flows at which the criteria are applied indicated this modification will
not result in compliance issues in Bayou de Loutre for the State of LA.

6.0 ALTERNATIVE ANALYSES

This section summarizes the analyses of alternatives for the Lion Qil facility to maintain
the WQS for Loutre Creek and Bayou de Loutre. As seen in Section 5.0, the discharges from
Lion Oil maintains protective criteria related to the existing uses; however, it does not maintain
the protective criteria for chloride, sulfate, and TDS related to the designated (but not existing)
Domestic Water Supply uses assigned to Loutre Creek and Bayou de Loutre (upstream of Gum
Creek). In addition, the current concentration of dissolved minerals is projected to cause
instream exceedences under critical flow conditions.

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

no action,

no discharge,

hydrograph controlled release,
treatment

source reduction/Pollution Prevention
Water Quality Standards modification.

6.1 No Action

gL

This alternative would maintain the current discharge situation. However, the chloride,
sulfate, and TDS effluent concentrations would be exceeded at such time a permit limit is
established to maintain the designated but non-existing, domestic water supply use. In addition,
it is projected that instream exceedences of the ecoregion chloride, sulfate and TDS criteria will
occur under critical conditions if there no additional alternative is pursued. The potential for non-
compliance with the proposed final permit limits is not an acceptable alternative for Lion Oil or
ADEQ.

6.2 No Discharge

The no discharge alternative is not economically feasible. Although the Lion Qil facility
operates a process wastewater outfall (Outfall 001), the cost and added volume of including all
storm water runoff collected throughout the facility would ultimately make it economically
infeasible to continue operations.

Lion Oil employs approximately 500 employees with an annual payroll estimated at
approximately $30 million dollars. Lion Qil is a significant employer in Union County. The
Company’s annual impact on the local economy exceeds $200 million dollars. In addition, Lion
Oil pays approximately $2.25 million in local and state taxes.

In addition, in order to meet the increasing need for gas and low sulfur diesel fuels, Lion
Qil anticipates an upgrade to the refinery capacity from 70,000 bpd to 85,000 bpd. This increase
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in production capacity will result in additional jobs and taxes to the local and state economy. In
addition, due to limited production capacity elsewhere in the United States, any increase in
capacity is beneficial to the product supply.

The no discharge alternative would require the cessation of operations at Lion Qil, an
action which would greatly affect the local economy and place increased burden on the US fuel
supply. This alternative is considered infeasible due to the socioeconomic effects to the local
area and the effect on the domestic fuel supply should the Lion Oil facility close.

6.3 Hydrograph Controlled Release (HCR)

The feasibility of a HCR was examined as an alternative for minimizing the impact of
Lion Oil's discharges with elevated mineral concentrations. In Lion Oil's situation, an HCR
system would not achieve compliance with the ecoregion dissolved minerals water quality
criterion because the hydrology of the Loutre Creek is impacted by limited watershed size (<3
mi®) at the downstream most storm water outfall location. The small watershed size and the
urban development in the watershed, has made storm water flows through the Loutre Creek
watershed highly variable with flash increases in response to storm events. In addition the Lion
Qil facility comprises a large percent of the Loutre Creek 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.

A runoff model was developed to determine the upstream flow required to allow the
discharge through Outfall 001, with the existing dissolved mineral concentrations that will meet
the existing Loutre Creek criteria. The model applied the highest monthly flow from Outfall 001 (
POR January 2004-December 2005), during typical ambient conditions (neither wet or dry
conditions) and a background concentration as stipulated in the ADEQ CPP for Gulf Coastal
streams. The model projected that it would take a 15 inch storm event to generate sufficient
background flow to allow the discharge from Outfall 001 maintain the existing instream
standard. According to the Rainfall Frequency and Magnitude Atlas for the South Central
United States (SRCC Technical Report 97-1), the 100 year 24 hour storm event is
approximately 10 inches for this area of Arkansas. This further demonstrates that an HCR
approach to permit compliance with the dissolved mineral final permit limits is not feasible . The
calculations are provided in Appendix G-1.

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 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.

Despite these limitations, Lion Oil has investigated the capital and annual operating
costs to install advanced treatment for reduction of TDS in the effluent. Specifically, the
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treatment process includes ultra-filtration, reverse osmosis, and concentration/crystallization of
the system effluent in addition to ancillary storage and equipment. Information on the treatment
system is provided in Appendix G-2.

The estimated capital cost ($43,375,000) and annual operating cost ($5,746,000) would
be overly burdensome and place the facility at a significant competitive disadvantage. Thus,
treatment is infeasible in consideration of other alternatives.

6.5 Source Reduction/Pollution Prevention

The dissolved minerals in the storm water outfalls are primarily contributed from
collected storm water from the site. Recent facility improvements to conserve energy
resources, to produce ultra-low sulfur fuels, to reduce sulfur in air emissions, and water
conservation efforts have contributed to the increase in dissolved minerals, in both the process
wastewater and the storm water. The facility has completed numerous site modifications and
prevention activities to reduce storm water contamination as discussed in Section 3.5. Although
there may be some additional incrementally small reductions in other pollutants, the efforts at
continued cleaner fuels and continued reductions in resource conservation will ultimately result
in increased dissolved mineral concentration in both treated process wastewaters and untreated
storm waters.

6.6 WQS Modifications

Discussions concerning the WQS Modification alternative are contained in the following
sections.

6.6.1 Designated Uses

As discussed in Section 3.2, the following designated uses have been assigned to
Loutre Creek and Bayou de Loutre in the AWQS.

Loutre Creek

Primary Contact Recreation,
Secondary Contact Recreation,
Seasonal Gulf Coastal Fishery,
Domestic Water Supply,
Industrial Water Supply, and
Agricultural Water Supply.

Bayou de Loutre (upstream of Gum Creek)
Primary Contact Recreation,
Secondary Contact Recreation,
Seasonal Gulf Coastal Fishery,
Domestic Water Supply,

Industrial Water Supply, and
Agricultural Water Supply.

Bayou de Loutre (downstream of Gum Creek)
e Primary Contact Recreation,
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Secondary Contact Recreation,
Seasonal Gulf Coastal Fishery,
Industrial Water Supply, and
Agricultural Water Supply.

6.6.2 Existing Uses

The documented existing fishery use in Loutre Creek and Bayou de Loutre 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 quality.

6.6.3 Attainability of the Domestic Water Supply Use

As previously noted based on the documentation provided by ADH, Loutre Creek and
Bayou de Loutre (upstream of Gum Creek) is not existing or planned public water supply
source. Bayou de Loutre (downstream of Gum Creek) has already had its domestic water
supply use removed. In addition, the ASWCC has documented that the removal of the
designated domestic water supply use from Loutre Creek or Bayou de Loutre (upstream of Gum
Creek) does not conflict with the Arkansas Water Plan.

In addition to an evaluation of the existing and planned use of Loutre Creek and Bayou
de Loutre (upstream of Gum 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 Loutre Creek watershed is approximately 5 mi® 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 Lion Oil's storm water outfalls the increased flow
supplied sporadically through effluent discharge is not sufficient to compensate for the small
watershed size of Loutre Creek. 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 aquatic life protection uses”
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As demonstrated in the documentation, the physical characteristics of Loutre Creek,
consist primarily of shallow pools and run areas, 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.

Based upon the previous analyses, the following modifications to the WQS are
recommended:

6.7 Selected Alternative

Based on the historical discharge presented, the 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 Loutre Creek and Bayou De Loutre (Figure 6.1) and modify the WQS for
dissolved minerals as summarized in the following tables.

Table 6.1. Summary of Proposed WQS Modifications. Lion Oil 3" party rulemaking. October 20086.

Loutre Creek — from Hwy 15
South to the confluence of
Bayou de Loutre

Bayou de Loutre — from Loutre
Creek to the discharge for the
City of El Dorado South facility

Bayou de Loutre — from the
discharge from the City of El
Dorado-South downstream to
the mouth of Gum Creek

Remove Designated Domestic
Water Supply Use

Remove Designated Domestic
Water Supply Use

Remove Designated Domestic
Water Supply Use

Instream Criteria:

Instream Criteria:

Instream Criteria:

Amend ecoregion dissolved minerals
criteria:

Chloride from 14 mg/L to 256 mg/L;
Sulfate from 31 mg/L to 997 mg/L. &
TDS from 123 mg/L to 1756 mg/L

Amend stream dissolved minerals
criteria:

Chloride from 250 mg/L to 264,
Sulfate from 90 mg/L to 635 mg/L &
TDS from 500 mg/L to 1236 mg/L

Amend stream dissolved minerals
criteria:

Chloride : NO CHANGE

Sulfate from 90 mg/L to 431 mg/L &
TDS from 500 mg/L to 966 mg/L

Table 6.1 (cont.) Summary of Proposed

WQS Modifications. Lion Oil 3" party rulemaking. October 2006.

Bayou de Loutre — from the mouth
of Gum Creek downstream to the
mouth of Boggy Creek

Bayou de Loutre — from the
mouth of Boggy Creek
downstream to the mouth of
Hibank Creek

Bayou de Loutre — from the
mouth of Hibank Creek
downstream to the mouth of Mill
Creek

No change in uses

No change in uses

No change in uses

Instream Criteria:

Instream Criteria:

Instream Criteria:

Amend stream dissolved minerals
criteria:

Chloride: NO CHANGE

Sulfate from 90 mg/L to 345 mg/L

and TDS from 750 mg/L to 780 mg/L

Amend stream dissolved minerals
criteria:

Chloride: NO CHANGE

Sulfate from 90 mg/L to 296 mg/L&
TDS: NO CHANGE

Amend stream dissolved minerals
criteria:

Chloride: NO CHANGE

Sulfate from 90 mg/L to 263 mg/L &
TDS: NO CHANGE
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Table 6.1 (cont.) Summary of Proposed WQS Madifications. Lion Qil 3" party rulemaking. October 2006

Bayou de Loutre — from the mouth of Mill Creek
downstream to the mouth of Buckaloo Branch

Bayou de Loutre —from the mouth of Buckaloo
Branch downstream to the mouth of Bear Creek

No change in uses

No changein uses

Instream Criteria:

Instream Criteria:

Amend stream dissolved minerals criteria:
Chloride : NO CHANGE

Sulfate from 90 mg/L to 237 mg/L &

TDS : NO CHANGE

Amend stream dissolved minerals criteria:
Chloride : NO Change

Sulfate from 90 mg/L to 216 mg/L &

TDS: NO CHAMGE

Table 6.1 (cont.) Summary of Proposed WQS Modifications. Lion Qil 3" party rulemaking. October 2006

Bayou de Loutre - from the mouth of Bear Creek to
the final segment of Bayou de Loutre.

Bayou de Loutre (Final Segment) to the
Arkansas/Louisiana State Line

No change in uses

No change in uses

Instream Criteria:

Instream Criteria:

Amend stream dissolved minerals criteria:
Chloride : NO CHANGE

Sulfate from 90 mg/L to 198 mg/L &

TDS: NO CHANGE

Amend stream dissolved minerals criteria:
Chloride: NO CHANGE

Sulfate from 90 mg/L to 171 mg/L

TDS: NO CHANGE.

These proposed madifications are supported by the documentation which meets the
requirements of WQS Section 2.306 as implemented by the Administrative Guidance

Document.
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10 Introduction

1.1 Background

A third-party rule making is being developed to address the existing final permit
limits for dissolved minerals in the Lion Qil Company (Lion Qil) El Dorado Refinery's
NPDES permit (AR0000647). 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, storm water discharges from Qutfalls 002, 003,
and 004, may not maintain the ecoregion mineral criteria stipulated for the unnamed
tributaries of the Gulf Coastal Plain ecoregion in Regulation No. 2. Although Outfalls
005 and 006 are emergency overflow and rarely discharge, any release from these
ouffalls will also exceed the ecoregion criteria as they currently exist. Currently, Outfall
007 is a controlled storm water/process wastewater release that is discharged on an
intermittent basis after testing demonstrates compliance with existing permit limitations.
Although there are no existing permit limits on Qutfall 007 for minerals, the intermittent
discharge from discharge from Qutfall 007 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 on a water body specific basis.

Currently, the dissolved solids discharged through Outfall 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 Loutre Creek (Figure 1.1) and includes process water as well as
storm water.

The final permit limits are scheduled to become effective on January 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 based on a long term average background flow of 4 CFS and are
being implemented to protect the designated but non-existing and unattainable drinking
water uses through the application of criteria of 250 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 preclude other
designated uses (fishable/swimmable)} and have provided for the application of long-
term flows to 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
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Lion Qil 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 15 within the city limits of El Dorado, AR (Figure 1.1). Lion
. Oil is authorized to discharge treated process waste water, storm water and other non-
process waters under National Pollutant Discharge Elimination System (NPDES) permit
no. AROD00647 into Loutre Creek. Loutre Creek watershed is approximately 2.2 mi? at
the location of Outfall 001 (Figure 1.2)

2.0 Quaiity Assurance/Quality Gontrol

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 attain data that meets the following quality control
(QC) criteria:

1} Precision is a gauge of the ability of a measurement to be repeated acquiring
simitar resuits. The in-sifu 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 fo 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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5)

6)

DRAFT

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 biological
collections/assessments is not quantifiable, since the true value is not known.
A chain of custody will be executed whenever samples are to 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)

5)

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-situ,
benthos, fish, habitat, etc.). Field sheets contain the necessary information
along with space 1o note anomalies or variances from standard procedtires.
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
level 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, controls, 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.

April 18, 2005 5



DRAFT

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 result 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. I[f 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.

9.0 Watershed Characterization
3.1 Study Reaches

The watershed of the Loutre Creek originates to the northwest of the Lion Qil
Refinery but within the city limits and urban development of El Dorado {Figure 1.2). The
watershed size at the site of the discharge of Outfall 001 is approximately 2.2 mi“. The
total watershed of Loutre Creek is less than 4 mi® at its confluence with Bayou de
L.outre. Loutre Creek bi-sects the Lion Qil facility and has been altered within the
refinery boundaries since established in the early 1920's. As part of this third-party
rulemaking, stream reaches on Loutre Creek, both upstream and downstream of the
refinery and the various discharges will be evaluated. As indicated by Figure 1.2, at a
minimum, the individual reaches will include:

1. LC 001 Loutre Creek, the receiving stream into which Outfall 001 discharges
and upstream of Hwy 15 and any storm water discharge from Lion QOil;

2. LC 002 Loutre Creek just downstream of the discharge from Qutfall 001 but on
Lion Oil property and upstream from the storm water Outfalls 003 and
005; and

3. LC 003 Loutre Creek, downstream of all discharges from Lion Oil.
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Physical, chemical, and biological data will be collected at each of these reaches
in accordance with the following schedule.

3.2 Period of Study

Due to the limited watershed size (less than 10 mi?) and the nature of the
respective discharges (exclusively or primarily storm water), data collection for the third-
party rule making will occur during the spring seasonal period of the year during steady
state flow conditions. It is currently proposed that field activities be completed during the
last week of April or the first week of May.

A0 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,

5) 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 {o:

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 (Appendix A) and include:

1) Channel Morphology
a) Reach Length Determination
b) Riffle-Pool Sequence
¢) 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 to 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. Examples of the forms
utilized are provided in Appendix B.

These procedures are intended for evaluating physical habitat in wadeable
streams. The field procedures will be applied during spring seasonal conditions with
steady base flows. 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
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systematic sampling design provides resolution appropriate to the length of the study
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 possible) 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 atfributes are recorded/evaluated are also
described in the GBM® QAP.

4.2.1 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.
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\ Baseflow Stage /
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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 alternatively runs in
streams not exhibiting riffle morphology) in the study reach. Then bankfull depth
and width is determined from five (5) stream transects 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 measure/range 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 {o create a
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map to the location of each riffie, run or pool. The resulting measurements
should provide a quantitative measure of the percent of the study reach
representing each stream morphclogical 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.

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

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)

5)

6)

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 atfribute 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 fi. or greater)and undercut banks. While habitats that score lower are those
such as depositional areas, leaf packs, and fine sediments or sand.

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.
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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 0.2-16cm
Sand <0.2 cm
Silt/Mud/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 O percent.

For this attribute 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 riffle substrates in the study reach. This is accompliished 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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20%
50% Embedded 60%

Embedded Embedded

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
biclogists determine stream productivity from a nutrient enrichment perspective
and also for the availability of food sources for aguatic 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
ultimately help shape the stream and provide organic material 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 silymud/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
poliutants 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 [and-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 impacis

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) Epifaunal Substrate / Available Fish Cover

4.3.1 High Gradient (riffle-pool stream complexes)

DRAFT

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:

% Coverage

>70%

40%‘70%

20%-39%

Score

2016

15 -1

10-6

2} Embeddedness

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

metric.

% Embedded

o5%-50% |

49%-75%

Score

15-11

10-6

3} 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:

Velocity

<t fps

Depth >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 morphclogy,
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.

Aprit 18, 20056

No. Regimes Four regimes Three reg|mes T Two regimes One reglme '
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.

T <5% T 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) 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 riffles 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 16-25:1 >25:1
(distance
between
riffles :
stream width)
Score 20-16 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-
guantitative 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-

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

% Protected >90% 0% - 90% 50% - 69% <60%
Score 20-16 15 -1 10-6 5-1

10) Riparian Vegetative Zone Width

The average riparian zone width score for each represented bank from the semi-
guantitative 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 scare this metric.

Substrate Cobble or Gravel Sand/Silt/Clay Sand/Silt/Clay | Bedrock or
Clay Only

Macrophytes Yes No Yes No No

Present

Score 20-18 17 - 16 15- 11 10-6 5-1
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3) Pool Variability (replacement for Velocity/Depth Regime)

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.

Length = Width | Length 2 Width ; Length <Width | Length <Width
23.2 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.

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.

0.0 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, pS

4) pH, su

5) flow, cfs

In accordance with Section 2.0 calibration will be performed and documented
according to the manufacturer's recommendations. Details of the methods and
procedures utilized are provided in Appendix A.

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:
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1) general station location information,

2) the field crew completing the assessment,
3) current hydrologic conditions,

4) antecedent moisture conditions, and

5) identification of the meters utilized.

5.2 Water Chemistry

Grab samples for laboratory analysis of chloride, sulfate and TDS will be
collected at each sample reach at the same time as in-situ measurements are obtained.
Analytical results from the laboratory will be retained for use in project documentation.
The instream mineral concentrations will also be utilized in the development of the site
specific water quality criteria for each discharge.

6.0 Benthic Macroinvertebrate Gommunity

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 pool dominated streams of the Gulf Coastal Plain Ecoregion. The
details of the benthic characterization are provided in Section 8.0 of Appendix A.

The one-man protocol is the preferred macroinvertebrate collecting method for
pool dominated streams (a second person can be used for water safety and to keep
time and record information on the field forms). The U.S. Geological Survey utilizes the
one-man approach for their National Water-Quality Assessment Program (NAWQA;
Cuffney et al., 1993).

During this Project, the benthic community of the following reaches will be
evaluated:

4. LC 001 Loutre Creek, the receiving stream into which Outfall 001 discharges
and upstream of Hwy 15 and any storm water discharge from Lion OQil;

5. LC 002 Loutre Creek just downstream of the discharge from Outfall 001 but on
Lion Oil property and upstream from the storm water Outfalls 003 and
005; and

6. LC 003 Loutre Creek, downstream of all discharges from Lion Qil.
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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 all
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.

6.3 Sample Processing

Random sub-samples of the concentrated sample will be then 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 RBA procedures) from the tray and
field identified to the lowest possible taxon.

The 100 organism sub-samples 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, efc.) 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% ethanol or Kayles solution. These voucher samples will be held at
GBM° for a period of 24 months following the conclusion of the third party rulemaking at
which time the samples may be submitted to an academic zoological collection. The
macroinvertebrate assemblages from each station will be analyzed according to several
benthic community biometrics. These will 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 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 fo 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
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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 collection.

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.

7.0 Figh 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 all 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 invoived 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 following reaches will be evaluated during this project:

1. LC 001 Loutre Creek, the receiving stream into which Outfall 001 discharges
and upstream of Hwy 15 and any storm water discharge from Lion Oil;

2. LC 002 Loutre Creek just downstream of the discharge from Outfall 001 but on
Lion Oil property; and upstream of Storm water discharges 003 and
005; and

3. LC 003 Loutre Creek, downstream all discharges from Lion Qil.
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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 wili 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 will 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 resuit 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.

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.

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 fo include:

1) time sampled,

2) Pedal Down Time (PDT),

3) relative abundance of aguatic tropic level communities,
4) percent of major habitats sampled,

5) percent of specific microhabitats sampled, and

B) relative abundance and scoring of substrate.
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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.

8.0 Field Study Schedule

The spring seasonal biotic characterizations will be completed during April/ May
2005. This period corresponds to the seasonal fishery period as stipulated in ADEQ
seasonal fishery designation. Due fo the storm water nature of the discharge and the
small watershed size, a perennial fishery use does not apply to the unnamed tributaries
into which Qutfall 001 discharges.
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1.0 pH Meter Galibration SOP

Purpose

This SOP describes the methods for calibration and use of the portable Orion® 200
series pH meters. Field forms used for meter calibration and measurement recording
are attached to this SOP.

Procedure

Calibration

1.

Be sure that the electrode (probe) is properly attached and that a good battery is
installed.

2. turn the meter on and check the read-out for any warning messages (“Low Bat.”,
etc.) If problems occur refer to the owners manual for help.

3. Record the proper information (date, time, etc.) on the Calibration Field Form
(attached) or in a field logbook.

4. Remove the probe protection cap and place the probe in pH buffer solution 7.00
(vellow in color) submerging the end to at least 1 inch. Allow the meter to adjust
to the buffers pH for approximately 1 minute.

5. Press the “Cal” button on the meter to begin the calibration process. The display
should read “calibration” and “P1” along with the pH reading.

6. When the meter has accepted the buffer it will beep and “ready” will be displayed.
Press “Yes” to accept the value. Record this number on the pH Calibration Record
sheet. The display should now read “P2” at the screen's bottom.

7. Remove the probe from the 7.00 buffer and rinse with distilled water to remove
any excess buffer solution.

8. Place the probe in the second buffer solution, 4.01 (pink) or 10.01 (blue),
whichever best brackets the expected pH range to be measured, and stir it gently.

9.  When the meter has accepted the value it will beep and the “ready” sign will be
displayed as in step 6 above. Press “Yes” to accept this value. Record this
number on the pH Calibration Record sheet.

GBM® v1.1
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10.

1.

12.

13.

The display will immediately show the slope, a number that should be between
92% and 102%. Record this number on the pH Calibration Record sheet. If the
slope is larger or smaller than this range the meter should be recalibrated.

A calibration check should be done once the meter is calibrated. This is done
simply by placing the probe in the pH 7.00 buffer solution and taking a reading.
Record this reading on the pH Calibration Record form. If the reading is between
6.90 and 7.10 then the original calibration remains valid. If the measurement falls
outside this range then the meter should be recalibrated.

Gently shake or rinse off excess liquid from the probe. The meter is now ready for
use.

The pH meter should be calibrated once per day on days that it is used. The pH
meter should have its calibration checked once for each sampling trip or once
every 5 samples whichever is greater. This is done simply by placing the probe in
the pH 7.00 buffer solution and taking a reading. Record this reading on the pH
Calibration Record form. If the reading is between 6.90 and 7.10 then the original
calibration remains valid. If the measurement falls outside this range then the
meter should be recalibrated. Furthermore, if the battery or probe is ever
disconnected from the meter during use, a new calibration would be required.

pH Measurements

1.

Place the probe in the liquid to be analyzed and stir it gently. The probe should be
submerged at least 1 inch into the liquid.

Allow the meter to stabilize on a reading (may take up to 4 minutes). The meter will
respond with “ready” when it has properly stabilized. Record the reading. If the
meter will not indicate “ready” after several minutes and the pH value displayed is
not fluctuating greatly then a value may be recorded without the meter indicating
“ready."

Be sure to turn off the meter when the final pH measurement has been taken and
recorded.

Meter Maintenance/Storage

1.

2.

Store the meter in a safe dry place.

Keep the probe cover on the probe when not in use and between measurements.

GBM® v1.1
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3. A small piece of paper towel soaked in pH buffer 7.00 should be place in the
bottom of the probe cover to keep the probe surface wetted with the buffer. The
probe should never be aliowed to dry out.

4.  Use only “Low Maintenance Triode” ATC probes with the 200 series pH meters
(model # 9107BN or equivalent.)

Quality Assurance/Quality Control

1. Meters are calibrated biweekly (at a minimum) to ensure proper function and
accuracy.

2. Values measured during biweekly calibrations are compared between meters to
verify accuracy.

3. Duplicate measurements should be taken at a rate of 10% (minimum) of samples
analyzed.

GBM° v1.1
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2.0 Dissolved Oxygen (D.0.) Meter Calibration SOP

Purpose

This SOP describes the methods for calibration and use of the portable YSI Model 58
and Model 85 D.O. meters. Field forms used for meter calibration and measurement
recording are attached to this SOP.

Procedure

Calibration

Model 58

1.

Be sure that the oxygen probe is properly attached to the meter and that the end
of the probe is affixed in storage bottle containing a piece of wet sponge or towe!
to keep the probe moist, and to provide a water-saturated air environment.

2. Turn the meter on and check the read-out for the “LOBAT” warning, and for the
normally observed display readings. If problems occur refer to the owners manual
for help.

3. Record the proper information (date, time, etc.) on the Dissolved Oxygen
Calibration Record sheet or in a field logbook.

4. Set the D.O. meter to “ZERO” and use the “02 ZERO" knob to adjust the display
to 0.0. if the meter will not adjust to zero refer to the owners manual for guidance.

5. Perform a Calibration according to one of the following procedures:

Winkler Titration (verification calibration)

a)  Fill a container with at least 500 mL distilled water (or tap water if distilied not
available) and allow it to acclimate. It can be aerated overnight to achieve
100% oxygen saturation if desired.

b) Fill each of two BOD boitles with the water from the container by gently
submerging them into the container.

c) Add one each of the HACH manganous sulfate and alkaline iodide-azide
powder pillows to each bottle. Cap the bottles and invert them 15-20 times
to mix the solution thoroughly.

d)  Allow the bottles to settle until a precipitate appears in the bottom half of the
bottle. This will usually take 3-5 minutes.

e) Add one HACH sulfamic acid powder pillow to each BOD bottle. Invert the

bottles until all the precipitate has been dissolved.

GBM® v2.1
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9)
h)
1)
j)
k)

Using a graduated cylinder measure and place 200 mL of the solution into a
flask.

Add 1 mL of HACH starch indicator to the flask. The solution should turn
black.

Using a burette filled with sodium thiosulfate (at room temperature) titrate the
solution in the flask drop-wise until the solution turns clear.

Record the starting and ending volumes from the burette.

Repeat this titration (steps f-1) for a second flask filled with fresh solution.
Subtract ending volumes from starting volumes to arrive at the volume used
for each titration. The volume used is equivalent to the dissolved oxygen
content of the water in mg/L.

If the D.O. values from the fwo titrations differ by more than 5%RPD then the
titrations should be repeated.

Remove the D.O probe from the storage bottle and place it in the container
holding the water. It must be submerged at least 1 inch below the waters
surface. Set the meter fo the “0.1 mg/l” measurement mode.. Swirl the
probe gently and slowly in the water.

Calibrate the meter to the average of the two dissolved oxygen
measurements by turning the 02 CALIB” knob until the display reads the
corresponding D.O. concentration. Record the final calibrated value.

Air Calibration (Standard Calibration)

a)
b)

C)

d)

g)
h)

GBM"® v2.1
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Set the meter to the temperature measurement mode (“TEMP...").

Record the temperature of the probe in the storage bottle on the record form
or in a field logbook.

Refer to the attached table presenting Solubility of Oxygen in Water values
(also on back of meter) and find the solubility of oxygen at the corresponding
temperature.

Record the appropriate barometric pressure or altitude (use pressure when
available).

Refer to the attached table presenting Calibration Values at Various
Pressures and Altitudes (also on back of meter) and record the “CALIB
VALUE” in % saturation at the corresponding pressure or altitude.

Using the solubility of oxygen value and the % saturation value as a decimal
calculate the calibration value by multiplication (i.e. at an altitude Of 1413 ft.
and a temperature of 20°C the calibration value would be 8.64 mg/L or 8.6
mg/L).

Set the meter to the D.O. measurement mode (“0.1 mg/I") and adjust the
display using the “O2 CALIB” knob fo read the calibration value as calculated.
Record the final calibrated value on the record form or in a field logbook.



Model 85

1.

Turn on the meter and make sure the meter is in the D.O. mode (will display
mg/L).

Wet the sponge in the calibration/storage chamber and insert the probe into the
chamber.

Allow the D.O. and Temperature readings to stabilize (up to 15 minutes).
Press the up arrow and down arrow buttons simultaneously.

When prompted to do so, enter the local altitude in hundreds of feet by scrolling up
or down with the up or down arrow buttons.

Press enter when the correct altitude is displayed. Base altitude on barometric
pressure when possible, as it will have an affect on the calibration. See “Air
Calibration” above for details.

When the percent reading is stable, press enter. Save will be displayed on the
screen for a few seconds, then the meter will return to the normal operation mode.

NOTE: Each time either of the meters is turned off they should be recalibrated.

D.O. Measurements

Model 58 and 85

1.

Set the meter to the D.O. measurement mode. Place the probe in the liquid to be
analyzed and stir it gently and slowly to keep water passing over the probe
membrane. The probe should be submerged at least 7 inch into the liquid.

Allow the meter to stabilize on a reading (should take less than one minute). Once
the meter has stabilized record the reading.

If the meter will not stabilize check the probe for air bubbles. If bubbles are found
shake the probe firmly but not violently a couple of times and re-measure. If
problems still occur probe maintenance is necessary.

The meter should be placed in the “ZERO” mode between measurements to
conserve battery life. Be sure to turn off the meter when the final D.O.
measurement has been taken and recorded.

Meter Maintenance/Storage

1.

Store the meter in a safe dry place.

GBM" v2.1
May 2002
Page 3 of 4



5.

Keep the probe cover on the probe when not in use and between measurements.
A small piece of sponge or paper towel soaked in clean water should be place in
the bottom of the probe cover to keep the probe surface moist. The probe should
never be allowed to dry out.

The probe membrane should be replaced at a minimum every 6 months or
whenever the meter fails to perform to standard.

Use only YSI replacement parts and probes with the meter.

Quality Assurance/Quality Control

1.

2.

Meters are calibrated biweekly (at a minimum) to ensure proper function and
accuracy.

Values measured during biweekly calibrations are compared between meters to
verify accuracy.

Duplicate measurements should be taken at a rate of 10% (minimum) of samples
analyzed. :
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3.0 Gonductivity Meter Galibration and Measurement

Purpose

This SOP describes the methods for calibration and use of portable YSI conductivity
meters. Field forms used for meter calibration and measurement recording are
attached to this SOP.

Procedure

Calibration

Calibration of YSI conductivity meters is performed by the manufacturer and is rarely
needed. However, the accuracy of the meter should be monitored bi-weekly and before
each use. The bi-weekly monitoring of accuracy should be recorded in the calibration
log book, along with date/time performed and name of person performing task.

1. Turn the instrument on and allow it to complete its self test procedure.

2. Bi-weekly the instrument should be checked for accuracy using a standard of 80
uS/ecm. The meter should be set to measure specific conductance. The steps
listed below under “Conductivity Measurements” should be followed for checking
conductivity accuracy. This standard check should be recorded in the calibration
log book.

3. YSI conductivity meters are calibrated a minimum of once a year or when there is
reason to believe the instrument is reading incorrectly (outside the range of 80+10
uS/cm during the accuracy check).

4. To calibrate, select a calibration solution, which is most similar to the sample you
will be measuring. The following should serve as a guideline:
for sea water choose a 50 mS/cm conductivity standard,
for fresh water choose a 1 mS/cm conductivity standard, and
for brackish water choose a 10 mS/cm conductivity standard.

5. Place at least 3 inches of solution in a clean glass beaker.

6. Insert the probe into the beaker deep enough to completely cover the oval shaped
hole on the side of the probe. Do not rest the probe on the bottom of the container
-- suspend it above the bottom at least 1/4 inch.
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10.

11.

Aliow at least 60 seconds for the temperature reading to become stable.

Move the probe vigorously from side to side to dislodge any air bubbles from the
electrodes.

Press and release the up and down keys (A,V) at the same time. The CAL symbol
will appear at the bottom left of the display to indicate that the instrument is now in
Calibration Mode.

Use the up or down arrow key to adjust the reading on the display until it matches

the value of the calibration solution you are using.

Once the display reads the exact value of the calibration solution being used press

the ENTER key once. The word "SAVE" will flash across the display for a second

indicating that the calibration has been accepted.

Conductivity Measurements

1.

Press the "ON/OFF" button to turn the meter on. The meter will go through a self-
test procedure, which will last for several seconds. The cell constant will be
displayed when the self-test is finished. Consult the Operations Manual if an error is
displayed during the self-fest.

. Select the mode of measurement on the meter by pressing and releasing the
"MODE" button on the meter. GBM® generally measures specific conductance in its
field studies. The following are the modes of measurement capable of the YSI 30
meter:

Conductivity - measurement of the conductive material in the liquid sample
without regard to temperature. Displayed when the iarge numbers on the display
will be followed by the respective units, and the temperature units will not be
flashing.

Specific Conductance - temperature compensated conductivity which
automatically adjusts the reading to a calculated value which would have been
read if the sample had been at 25°C. Displayed when the large numbers on the
display will be followed by the respective units, and the temperature units will be
flashing.

Salinity - A calculation done by the instrument electronics, based upon the
conductivity and temperature readings. Displayed when large numbers on the
display will be followed by ppt.

3. Insert the probe into the solution being measured for conductivity, making sure that

the probe is inserted deep enough to cover the hole located on its side. If possible,
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refrain from touching any solid located in the solution, and hold the probe at least 1/4
inch from the bottom and sides of any container used to hold the sample. The probe
should also be vigorously shaken in the solution {o dislodge any air bubbles, which
may be adhered.

NOTE: The YSI meters are factory calibrated, and retain the last calibration conducted.
This means that once batteries are installed, or when the meter is turned on, you are
ready to begin taking measurements.

Meter Maintenance/Storage

Always rinse the conductivity cell with clean water after each use.

Cleaning the conductivity cell

1.

5.

Dip the cell in cleaning solution of 1:1 isopropyl alcohol and 10N HCI, and agitate
for two to three minutes.

Remove the cell from the cleaning solution.

Use a nylon brush to dislodge any contaminants from inside the electrode
chamber.

Repeat steps one and two until the cell is completely clean. Rinse the cell
thoroughly in deionized water.

Store the conductivity cell in the meter storage chamber.

Quality Assurance/Quality Control

1.

2.

Meters are calibrated biweekly (at a minimum) to ensure proper function and
accuracy.

Values measured during biweekly calibrations are compared bhetween meters to
verify accuracy.

Duplicate measurements should be taken at a rate of 10% (minimum) of samples
analyzed.
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4.0 Temperature Measurement/Gheck SOP

Purpose

This SOP describes the methods for the measurement of temperature using the Orion
MODEL 230 A pH meter, Hach MODEL 50050 pH meter, YSI MODEL 58 DO meter,
YSI MODEL 30 conductivity meter, and YSI MODEL 85 combination meter. Field forms
used for meter calibration and measurement recording are attached to this SOP.

Procedure
Accuracy Check for all Instruments

1. Insert the probe for the corresponding instrument into a container hoiding water,
and allow the temperature reading to stabilize.

2. Record the temperature displayed on each respective instrument in the calibration
log book along with date/time and individual performing the task.

3. Compare the actual temperature of the water measured with a certified calibrated
thermometer to the temperature measured by the respective instruments.

4. If the temperature relative percent difference exceeds 20%, then do not use that
particular meter for temperature analysis.

Temperature Measurement
Orion Model 230 A pH meter

Connect the combination pH/temperature electrode to the meter.

Turn the meter on, and allow it to go through its self-test.

Insert the probe into the solution to be measured.

The temperature read out is located in the lower left of the LCD on the meter.

PON=

HACH EC10 pH/mV/temperature meter

1. Connect the combination pH/temperature electrode to the meter.

2. Turn the meter on, and allow it to go through its self-test.

3. Insert the probe into the solution to be measured.

4. The temperature read out is located in the prompt line followed by ATC.

Y Sl Model 30 Conductivity meter and YSI Model 85 Combination meter

1. Turn the meter on.
2. Insert the probe into the solution to be measured.
3. The temperature read out is located in the lower right of the LCD on the meter.
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YSI Model 58 Dissolved Oxygen meter

1. Turn the meter to temperature mode.
2. Insert the probe into the solution to be measured.
3. The temperature read out is located on the screen.

Quality Assurance/Quality Control

1. Meters are calibrated biweekly (at a minimum) to ensure proper function and
accuracy.

2. Values measured during biweekly calibrations are compared between meters to
verify accuracy.

3. Duplicate measurements should be taken at a rate of 10% (minimum) of samples
analyzed.
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9.0 Flow Measurements SOP

Purpose

This SOP describes the procedure used in the determination of water flow, which is
necessary for the calculation of water volume passing through a given water body.

No single method for measuring discharge is applicable to all types of stream channels.
The preferred procedure for obtaining discharge data is based on "velocity-area”
methods (e.g., Rantz and others, 1982; Linsley et al., 1982). For streams that are too
small or foo shallow to use the equipment required for the velocity-area procedure, two
alternative procedures are presented.

Stream discharge is equal to the product of the mean current velocity and vertical cross
sectional area of flowing water. Discharge measurements are critical for assessing
pollutant loading and reaeration rates used for dissolved oxygen modeling, as well as,
other characteristics that are very sensitive to stream flow differences. Discharge will be
measured at a suitable location within the sample reach that is as close as possible to
the location where chemical samples are collected so that these data correspond. Field
data forms for recording measurements are attached to this SOP.

Procedure

Velocity Area Procedure

Because velocity and depth typically vary greatly across a stream, accuracy in field
measurements is achieved by measuring the mean velocity and flow cross-sectional
area of many increments across a channel. Each increment gives a subtotal of the
stream discharge, and the whole is calculated as the sum of these parts.

A Marsh McBirmmey Model 201 Portable Water Current Meter will be used whenever
conditions allow. The site selected for flow measurements will be chosen on the basis
of the most uniform streambed cross-section. This facilitates the best measurements
since non-uniform streambeds may cause errors in velocity and depth. Manmade
structures (bridges and culverts) may be used as flow measurement sites, but are not
ideal.

Discharge measurements are generally made at only one carefully chosen channel
cross section within the sampling reach. It is important to choose a channel cross
section that is as much like a canal as possible, void of obstructions, as this provides
the best conditions for measuring discharge by the velocity-area method. Rocks and
other obstructions may be removed to improve the cross-section before any
measurements are made. However, because removing obstacles from one part of a
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cross-section affects adjacent water velocities, you must not change the cross-section
once you commence collecting the set of velocity and depth measurements.

The procedure for obtaining depth and velocity measurements is outlined below:

1)

2)

3)

4)

)

6)

7)

8)

Locate a cross-section of the stream channel for discharge determination that
exhibits as many of these qualities as possible: Segment of stream above and
below cross-section is straight, depths mostly greater than .5 feet, and velocities
mostly greater than 0.5 feet/second. Do not measure discharge in a pool. Flow
should be relatively uniform, with no eddies, backwaters, or excessive turbulence.

Streich a tape measure across the stream perpendicuiar to its flow, with the "zero"
end of the rod or tape on the left bank, as viewed when looking downstream.
Tightly suspend the measuring tape across the stream, approximately one-foot
above water level and secure at both ends.

Record the total wetted distance indicated by the tape from the left descending
bank (LDB) to the right descending bank (RDB).

Attach the velocity meter probe to the calibrated wading rod that indicates depth
and holds the flow probe at 60% depth. Check to ensure the meter is functioning
properly and the correct calibration value is displayed. [If necessary the meter and
probe can be calibrated according to the instructions in the QA/QC section of this
SOP (which is based on manufacturers recommendations).

Divide the total wetted stream width into equally sized intervals, generally one foot
wide (minimum of ten measurement locations, but never less than 1/2 foot
increments).

Stand downstream of the tape and to the side of the midpoint of the first interval
(closest to the LDB).

Place the wading rod in the stream at the midpoint of the interval. Record the
distance from the left bank (in feet) and the depth indicated on the wading rod (in
tenths of a foot) on the Flow Measurement Form.

Stand downstream of the probe to avoid disrupting the stream flow. If the water
depth is less than 3 fi., adjust the position of the probe on the wading rod so it is at
60% of the measured depth below the surface of the water (Meador et al., 1993).
The probe is set at the 60% depth by adjusting the foot scale on the sliding rod
with the tenth scale on the depth gauge rod. If the water depth is greater than 3 ft.,
take measurements at 20% and 80% of the depth from the water surface. The
average of these two readings is considered the water velocity for the respective
measurement point. To set the probe at the 20% depth, first multiply the water
depth by two, then use the calculated number to line up the foot scale as with the
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60% depth. The same method is used for the 80% depth, except the calculated
value is the water depth divided by two.

9) Face the probe upstream at a right angle to the cross-section. Do not adjust the
angle of the probe, even if local flow eddies hit at oblique angles to the cross-
section. .

10) Wait 20 seconds to allow the meter to equilibrate then measure the velocity.
Record the value on the Fiow Measurement Form. For the electromagnetic current
meter (e.g., Marsh-McBirney), use the lowest time constant scale setting on the
meter that provides stable readings.

11) Move to the midpoint of the next interval and repeat Steps 6 through 8. Continue
until depth and velocity measurements have been recorded for all intervals.

12) Record the data from each measurement on the Discharge Flow Recording form.

Timed Filling Procedure

In channels too "small" for the velocity-area method, discharge can be determined
directly by measuring the time it takes to fill a container of known volume. "Small" is
defined as a channel so shallow that the current velocity probe cannot be placed in the
water, or where the channel is broken up and irregular due to rocks and debris, and
suitable cross-section for using the velocity area procedure is not available. This can be
an extremely precise and accurate method, but requires a natural or constructed
spillway of free-falling water. If obtaining data by this procedure will result in a lot of
channel disturbance or stir up a lot of sediment, wait until after all biological and
chemical measurements and sampling activities have been completed.

Choose a cross-section of the stream that contains one or more natural spillways or
plunges that collectively include the entire stream flow. A temporary spillway can also
be constructed using a portable V-notch weir, plastic sheeting, or other materials that
are available onsite. Choose a location within the sampling reach that is narrow and
easy to block when using a portable weir. Position the weir in the channel so that the
entire flow of the stream is completely rerouted through its notch. Impound the flow with
the weir, making sure that water is not flowing beneath or around the side of the weir.
Use mud or stones and plastic sheeting to get a good waterproof seal. The notch must
be high enough to create a small spillway as water flows over its sharp crest.

Make sure that the entire flow of the spillway is going into the bucket. Record the time it
fakes to fill a measured volume on the Field Measurement Form. Repeat the procedure
five times. If the cross-section contains multiple spillways, you will need to do separate
determinations for each spillway. If so, clearly indicate which time and volume data
replicates should be averaged together for each spillway; use additional field
measurement forms if necessary.
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Neutrally-Buoyant Object Procedure

In streams too shallow to use the velocity-area method the neutrally-buoyant object
method may be employed. This procedure involves measuring the time it takes a
floating object to pass a known stream distance. This is done using buoyant objects
that float low in the water such as key limes, sticks, or small rubber balls. The following
steps should always be followed to ensure accurate results.

1. Mark off on the stream bank the starting and ending points. These should be far
enough apart to allow at least 10 seconds of drift time between them. Record the
distance between the two points in feet to the nearest 0.1 foot.

2. Place the buoyant object in the water upstream of the starting point and begin
timing on a stopwatch when the object reaches the start line.

3. Record the elapsed time till the object crosses the end line, in seconds to the
nearest 0.1 seconds.

4, Repeat steps two and three at least three times to develop an average time of
passage in seconds.

5. Average velocity is equal to distance divided by average elapsed time.

6. Measure cross sectional depths and width in the middle of the flow path to
acquire a cross sectional wetted area. This can be used along with the average
velocity to determine flow in cubic feet per second.

Observations and Calculations

Discharge is usually determined after collecting water chemistry samples. Although
discharge is part of the physical habitat indicator, it is presented as a separate section.

Flow data will be recorded on the Discharge Flow Recording forms. Any additional
observations will be recorded in field notebooks. Calculations will be performed using
hand held calculators to determine flow volume in CFS. The calculated volume will be
evaluated for reasonableness and may be repeated if there are questions regarding the
flow accuracy. A sketch of the stream cross section should be added to the flow form,
especially if there were critical conditions that may have impacted the flow
measurement.

The following calculations are used to calculate flow/discharge:

a. Calculate Area (A) by muitiplying Width (W) X Depth (D).
b. Calculate discharge (Q) by multiplying Velocity (V) by Area (A).
c. Calculate total Area (A) and Discharge (Q) in each respective column.
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d. Calculate average Velocity (V) by dividing summed Discharge (Q) by
summed area or by taking an average of each velocity measurement.

QA/QC Stream flow Current Velocity Meters

FField teams will be using an electromagnetic type meter (e.g., Marsh McBirney Model
201 D). General guidelines regarding performance checks and inspection of current
meters are presented below. If required the operating manual for the specific meter will
be referenced for information as necessary.

Periodically or prior to field studies, the meter is calibrated to a zero value using a
bucket of quiescent water and the following routine. The probe is placed in the bucket
and allowed to sit for 30 minutes with no disturbance. The velocity value obtained
should be 0.0 + 0.1. The meter is adjusted to zero if the value is outside this range.

Duplicate flow measurements are taken for at least one in ten sites where flow is
measured. A relative percent difference (RPD) is calculated, and must be less than
20% to be within control parameters. Any values exceeding 20% are investigated to
determine the cause and the need for corrective action. When possible flow
measurement values are compared to gauging station data or data from fixed flow
meters as a QA check
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6.0 General Physical Characterization SOP

Purpose

The physical characteristics of an entire watershed are important components of
an overall biological assessment of an individual stream. Watershed features
and uses have a great affect on the development of a stream morphology and its
biota.

Physical characterization includes documentation of weather conditions before
and during the survey, description of stream origin and type, flow status,
watershed features (landuse, etc), instream morphological features, water
observations, and sediment observations. These parameters provide a general
overview of the stream system in which a study is occurring.

Procedure

A General Physical Characterization Field Form (attached) should be completed
for each stream reach in a study. The information (apart form general headings)
provided below is included on the field form. A brief explanation of how to
complete the information under each parameter heading is provided below.

Parameter:

1. Stream Name

2, Latitude/Longitude

3. River Basin (basin the stream is a part of)
4. Weather Conditions

Check the appropriate box for the current weather conditions and the
weather conditions in the past 24 hours. If there is cloud cover provide an
approximation of the percent coverage. Indicate if there has been
significant rain in the past 7 days. Provide an estimate (or measure) of air
femperature.

5. Stream Attributes

Check the box indicating if the stream is perennial, intermittent, or tidal.
Check if the stream is a coldwater habitat (trout) or a warmwater habitat
(bass). Mark the correct stream geological origin (glacial, montane,
swamp, etc.) Estimate or measure, on a topographic map, the catchment
size and record on the field form.
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10.

Hydrology

Check the appropriate current flow status of the stream (low, moderate,
high) and indicate if flow measurements will be taken.

Watershed Features

Check the appropriate boxes concerning dominant land uses (pasture,
industrial, etc.) in the area of the stream. Mark appropriate boxes
concerning potential non-point source (NPS) pollution contributions. Note
watershed erosion evidence observed.

Instream Features

Assess what portion of the stream reach can be characterized by the three
morphological types (riffle, run, pool). Make an effort to assess the entire
reach accurately and rank each morphological type as a percentage of the
whole reach (i.e. 30% riffle, 50% run, 20% pool). Complete this parameter
by having each participating field biologist collaborate in the ratings. Have
each collaborating biologist initial the field form in this section. Note if any
channelization or dams are present.

Water/Observations

Assess the water for odors, turbidity, and surface sheen's and mark the
appropriate descriptor listed on the field form.

Sediment/Observations

Assess the sediment for odor and deposits and mark the appropriate
descriptor on the field form.

Make additional notes and observations for each category directly on the field
form or provide a code to reference comments written in a separate field
notebook.
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7.0 Semi-Quantitative Habitat Assessment SOP

Purpose

Physical habitat in streams includes all those physical atiributes 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
gcoregion, 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 atiributes 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 sfructure,
6) anthropogenic alterations, and

7) channel-riparian interaction.

l.Land use activities can direcily or indirectly alter any and/or all of these attributes.
Nevertheless, the frends 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). Akhough they are
actually biological measures, aquatic macrophytes, riparian vegetation, in-stream 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:

1) Channel Morphology
a) Reach Length Determination
b) Riffle-Pool Sequence
¢) Depth and Width Regime
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2) In-Stream Structure

a) Epifaunal substrate

b) In-Stream Habitat

¢) Substrate Characterization

d) Embeddedness

e) Sediment Deposition

f) Aguatic Macrophytes and Periphyton
3) Riparian Characteristics

a) Canopy Cover

b} Bank Stability and slope

¢} 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 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 monitering 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 Habilat
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 placemeni and positioning of measurements.
Measures are taken over defined channe! 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, 1929), USGS NAWQA program
(Fitzpatrick, 1998) and Missouri Department of Natural Resources ESP (Sarver, 2000).

We strive to make the protocol objective and repeatable by using previously developed methods
to produce repeatable measures of physical habitat in place of estimation techniques wherever
possible.

Two people typically complete the specified assessment, including stream flow measurements,
in about two hours of field time. However, the time required can vary considerably with channel
characteristics.

The procedures are employed on a sampling reach of length equal to 20 times the bankiull
width, or at least 100 yards of in-stream distance. The semi-quantitative habitat sampling reach
length should coincide as much as possible with that of the fish and macroinvertebrate
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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.

Procedure

The habitat assessment will be conducted within (or to the extent possible) 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 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 below in the following sections.

Channel Morphology

Channel morphology (or geomorphology) is a characterization of the shape of the stream
channel including measurements and/or visual estimates of channe! 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 1.)
The "bankifull" 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

t Bankfull stage Flood Plain

\ Baseflow Stage /

Figure 1. Stream channel depicting bankfull stage.
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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 alternatively runs in streams not exhibiting
riffle morphology) in the study reach. Then bankfull depth and width is determined from 5
stream transects 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 {o 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 aguatic
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 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 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 o the
nearest 1/10 foot. Once completed for all 10 sub-reaches this should provide accurate
semi-quantitative measurementis of riffle and pool average depth and depth variability
across the entire stream reach.

Siream 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
morphologicai 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.
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feft bank left 1/4 center 1/2 right 1/4 right bank

Looking downstream

Figure 2. Approximate position of measurements across transect.

In-Stream Structure

In-stream 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 in-stream 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 atiribute 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 wouid 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.

5) In-Stream Habitat (Fish)
In-stream 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
GBM® v1.0
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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.

B) 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.

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 <0.2cm

Silt/Mud/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 attribute 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 riffle
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 3.)
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Figure 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.

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 ultimately help shape the
stream and provide organic material as nutrients to the aquatic system. A well developed
riparian area protects stream banks form erosion, provides shading, inputs nutrients, provides
materials as habitat (in-stream structure) and filters run-off 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
silt/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, 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 siream banks are from alteration, the fewer pollutants will enter the stream
from run-off, 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
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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, and
O = Other (noted on field form)

Scoring:

0 = no land-use impacts,

1 = minor impacts,

2 = moderate impacts, and
3 = major impacts

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 atiribute (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, %riffle in entire reach, average bank stability, average (median)
substrate size class in pocls and riffles, mean %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 thé semi-
quantitative data.

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

Stream habitat) are combined into an overall average percent coverage and used to
score this metric.

The following table presents the scoring criteria:

20%-39%
20-16 15 -1 10-86 5-1
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2) Embeddedness

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

: 49%-75%
20 -16 15 11 10-6

3) Velocity / Depth Regime

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

Velocity <1 fps <1 fps >1 fps >1 fps
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 -
shailow regimes are the missing regimes. Scoring is applied as per the following table.

pt

&

ot v

No. Regimes Four [mes Three re Two rgimes One regime
present present present present
Score 20 -18 15 -11 10-6 5-1

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.
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6)

7)

8)

9)

10)

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 (Riffie-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
{distance
between
riffles :
stream width)

7—15:1

16-25: 1

>25:1

Score 20-16 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.

Channel Flow Status

Scored from visual assessment of entire reach.
attributes.

Not aided by semi-quantitative

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.)

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

>00%
20 -16

70% - 90%
15 -1

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
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Alternative Metrics for Low Gradient Streams (pool dominated complexes)

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.)

2) Pool Substrate Characterization (replacement for Embeddedness)

3)

6)

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 Cabble or Gravel Sand/Silt/Clay Sand/Silt/Clay | Bedrock or
Clay Only

Macrophytes Yes No Yes No No

Present

Score 20-18 17 - 16 15 - 11 i0-6 5-1

Pool Variability (replacement for Velocity/Depth Regime)

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

Length = Width

Length = Width

Lengt

dth

Depth

z3.2 feet

< 3.2 feet

23.2 feet

< 3.2 feet

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

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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8.0 Qualitative Habitat Assessment (Habitat
___Potential) SOP

Purpose/Objective

After all other samples and field data have been coliected, the field team
conducts an overall habitat assessment of the stream, makes a general visual
assessment of the stream, and performs a final check of the data forms and
samples before leaving the stream site. The habitat assessment protocol used is
adapted from EPA's "Rapid Bioassessment Protocols...” (Barbour et al, 1999),
and has been refined from. various applications across the country. The
approach focuses on integrating information from specific parameters on the
structure of the physical habitat.

The objective of the visual stream assessment is to record field team
observations of catchment and stream characteristics that are useful for data
validation, future data interpretation, ecological value assessment, development
of associations, and verification of stressor data. The observations and
impressions of field teams are extremely valuable. Thus, it is important that
these observations about stream characteristics be recorded for future data
interpretation and, validation. The assessment form is designed as a template for
tecording pertinent field observations. It is by no means comprehensive and any
additional observations should be recorded in the Comments section of the form.

Based on the perception gained from collecting samples and measurements from
throughout the sampling reach, the reach will be classified as either "Riffle/run” or
"Pool/glide" prevalent based on visual impressions of the dominant habitat type.
The prevalent habitat type will be based on which habitat type occupies the
majority of the length of the sampling reach. A different field data form is
completed depending upon the prevalent habitat type.

For each prevalent habitat type, ten characteristics (termed "parameters") of
habitat are considered and evaluated as part of the rapid habitat assessment.
These parameters are described below. Most of the parameters are evaluated
similarly for both types of prevalent (Riffle/run and Pool/glide) habitats. In four
cases, the same parameter is evaluated differently, or a different, but ecologically
equivalent, parameter is evaluated in riffle/run prevalent streams versus
pool/glide prevalent streams. Epifaunal substrates are evaluated differently in
riffle/run and poolfglide prevalent streams. Substrate embeddedness is
evaluated in riffle/run prevalent streams, while pool substrate composition is
evaluated in pool/glide prevalent streams. The presence of four potential types of
microhabitat types based on combinations of depth and current velocity is
evaluated in riffle/run prevalent streams, while the presence of four potential
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types of pool microhabitat based on depth and area are evaluated in pool/glide
prevalent streams. The frequency of riffles is evaluated in riffle/run prevalent
streams, while channel sinuosity is evaluated in pool/glide prevalent streams.

Procedure

For each of the ten parameters, rate the overall quality of the sampling reach on
a scale of (0 to 20. Scores for each parameter are recorded on the pool/glide or
riffle/run version of the Qualitative Habitat Assessment Field Form. If the stream
is classified as a pool/glide prevalent stream, record your scores for each
parameter on the pool/glide version of the Qualitative Habitat Assessment Field
Form. Transfer the scores assigned for each parameter to the box in the
left-hand column of the form. Sum the scores for each parameter and record the
total score in the box at the bottom of page 2 of the form. Divide the total score
by ten to arrive at a reach average score.

The following parameters are used for the evaluation:

1. epifaunal substratefavailable cover,
2. (a)embededdness, or

(b)pool substrate characterization,
(a)velocity and depth regimens, or
(b)pool variability,

channel alteration,

sediment deposition,

(a)frequency of riffles, or
{(b)channel sinuosity,

channel flow status,

bank stability,

vegetative protection, and

riparian vegetative zone width.

w

oo

CoxN

1

Each reach will be evaluated by two to four experienced field biologists who
ranked each attribute independently and summed them for a total score. The
scores were then averaged to produce the overall ranking. Calculated scores
placed the reach into a habitat category of optimal (16-20), suboptimal (11-15),
marginal (6-10), or poor (1-5). The distinction within the four (4) categories may
be subjective. (e.g., a large patch of clear cut logging on a hill overlooking the
stream would be rated high within the poor category [a rating of 5] while limited
logging activity right on the stream bank would be rated low within the poor
category [a rating of 1]). When assessing reach characteristics, the entire
sampling reach is considered a third level evaluation.

Complete the assessment form after all other sampling and measurement
activities have been completed. Take into account all observations the sampling
team has made while at the site. The assessment includes the following
components;
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Parameter

1. Epifaunal
Substrate/Available
Cover

2a. Embeddedness
(high gradient)

2b. Pool Substrate
Characterization
(low gradient)
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Description and Rationale

Essentially the amount of niche space or hard
substrates (gravel, cobble) for macroinvertebrate
colonization and the amount of available cover (logs,
branches) for fish refugia. Numerous types of insect
larvae attach themselves to rocks, logs, branches, or
other submerged substrates. The greater the variety
and number of available niches, and cover the greater
the variety of insects and fishes in the stream. Rocky
bottom areas are critical for maintaining a healithy
variety of insects in most high gradient stream. Woody
cover is critical in developing a well-balanced fish
community. The abundance, distribution, and quality of
substrate and other stable colonizing surfaces and
cover (e.g., old logs, shags, and aquatic vegetation)
maximize the potential for colonization by fish and
insects.

The extent to which rocks (gravel, cobble, and
boulders) are covered or sunken into the silt, sand, or
mud of the stream bottom. Generally, as rocks become
embedded, the surface area available f{o
macroinvertebrates and fish for shelter, spawning, and
egg incubation is decreased. To estimate the percent
of embeddedness, observe the amount of silt or finer
sediments overlying and surrounding the rocks. If
kicking does not dislodge the rocks or cobble, they may
be greatly embedded. It is useful to observe the extent
of the dark area on their underside of a few rocks.

Gravel or firm vegetated pool substrates support a
wider variety of organisms than a pool substrate
dominated by mud or bedrock and no plants. In
addition, a stream that has a uniform substrate in its
pools will support far fewer types of organisms than a
stream that has a variety of substrate types.




3a. Velocity and There are four primary current and depth combinations:
Depth Regimens  (1)slow-deep, (2)slow-shallow, (3)fast-deep, and
(high gradient) (4)fast-shallow. The best streams in high gradient
regions will have all four combinations present. The
presence or availability of these four habitats relates to
the ability of the stream to provide and maintain a
stable aquatic environment. In general use a depth of
0.5 m to separate shallow from deep and a current

velocity of 0.3 m/sec to separate fast from slow.

3b. Pool Variability Rates the overall mixture of pool types found in
(low gradient) streams, according to size and depth. The four basic
types of pools are large-shallow, large-deep, small-
shallow, and smali-deep. A stream with many pool
types will support a wide variety of aquatic species.
Rivers with sinuosity (few bends) and monotonous pool
characteristics do not have sufficient quantities and
types of habitat to support a diverse aquatic
community. As a general guideline, consider a pool
deep if it is greater than 1 m deep, and large if its
length, width, or oblique dimension is greater than half
the stream width.

4. Channel Alteration Basically a measure of large-scale changes in the
shape of the stream channel. Many streams in urban
and agricultural areas have been straightened,
deepened or diverted into concrete channels, often for
flood control purposes. Such streams have far fewer
natural habitats for fish, macroinvertebrates, and plants
than do naturailly meandering streams. Channel
alteration is present when the stream runs through a
concrete channel; when artificial embankments, rip-rap,
and other forms of artificial bank stabilization or
structures are present; when the stream is very straight
for significant distances; when dams and bridges are
present; and when other such changes have occurred.
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5. Sediment
Deposition

6a. Frequency of
Riffles
(high gradient)

6b. Channel
Sinuosity
(low gradient)
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The amount of sediment that has accumulated and the
changes that have occurred to the stream bottom as a
result of the deposition. Deposition occurs from
large-scale movement of sediment caused by
watershed erosion. Sediment deposition may cause
the formation of islands, point bars (areas of increased
deposition usually at the beginning of meanders that
increase in size as the channel is diverted toward the
outer bank) or shoals or result in the filling of pools.
Increased sedimentation also results in increased
deposition. Usually this is evident in areas that are
obstructed by natural or man-made debris and areas
where the stream flow decreases, such as bends. High
levels of sediment deposition create an unstable and
continually changing environment that becomes
unsuitable for many organisms.

The sequence of riffles occurring in a stream. Riffles
are a source of high-quality habitat and diverse fauna;
therefore, an increased frequency of occurrence greatly
enhances the diversity of the stream community. For
areas where riffles are uncommon, a run/bend ratio can
be used as a measure of sinuosity. A large degree of
sinuosity provides for diverse habitat and fauna, and
the stream is better able to handle the high-energy
flows that result from storms than are relatively straight
streams.

Evaluates the meandering or relative frequency of
bends of for aquatic organisms, whereas straight
stream segments are characterized by monotonous
habitats that are prone to flooding. A high degree of
sinuosity creates a variety of pools and reduces the
energy from surges when the stream flow fluctuates.
The absorption of this energy by bends protects the
stream from excessive erosion and flooding. In "ox
bow" streams of coastal areas and deltas, meanders
are highly exaggerated and transient. Natural
conditions are shifting channels and bends. Alteration
of these streams is usually in the form of flow
regulation and diversion.




7. Channel Flow
Status

8. Bank Stability

9. Vegetative
Protection

10. Riparian
Vegetated Zone
Width
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The degree to which the channel is filled with water.
The flow status will change as the channel enlarges or
as flow decreases as a result of dams and other
obstructions, diversions for irrigation, or drought. When
water does not cover much of the streambed, the
amount of useable substrate for aquatic organisms is
limited.

The stream banks are eroded (or have the potential for
erosion). Steep banks are more likely to collapse and
suffer from erosion than are gently sloping banks and
are therefore considered to be unstable. Signs of
erosion include crumbling, unvegetated banks,
exposed tree roots, and exposed soil

The amount of the stream bank and near-stream
riparian area that is covered by vegetation. The root
systems of plants growing on stream banks help hold
soil in place, thereby reducing the amount of erosion
that is likely to occur. This parameter supplies
information on the ability of the bank to resist erosion,
as well as some additional information on the uptake of
nutrients by the plants, the control on instream
scouring, and stream shading. Banks that have full,
natural plant growth are better for fish and
macroinvertebrates than are banks without vegetative
protection or those shored up with concrete or riprap.

The width of natural vegetation from the edge of the
stream bank (riparian buffer zone). The riparian
vegetative zone serves as a buffer zone to pollutants
entering a stream from runoff, controls erosion, and
provides stream habitat and nutrient input into the
stream. A relatively undisturbed riparian zone reflects
a healthy stream system; narrow, far less useful

- riparian zones occur when roads, parking lots, fields,

lawns, bare soil, rocks, or buildings are near the stream
bank. The presence of "old fields" (i.e., a previously
developed field allowed to convert to natural
conditions) will rate higher than fields in continuous or
periodic use. Paths and walkways in an otherwise
undisturbed riparian zone may be judged to be
Inconsequential to destruction of the riparian zone.




9.0 Benthic Macroinvertebrate Protocel SOP

Purpose

Benthic invertebrates inhabit the sediment or live on the botiom substrates of streams. The
diversity and the presence of an expected level of benthic community reflects the maintenance
of a systems biological integrity. Monitoring these assemblages is useful in assessing the
status of the water body and detecting trends in ecological condition. Benthic communities
respond to a wide array of stressors in different ways so that it is often possible to determine the
type of stress that has affected a macroinvertebrate community (e.g., Klemm et al., 1990).
Because many macroinvertebrates have relatively long life cycles of a year or more and are
relatively immobile, macroinvertebrate community structure can be a function of present or past
conditions. The benthic invertebrate community also reflects the effects of habitat availability,
and the long-term exposure to physical and chemical properties of the water in which they
develop and live.

The benthic macroinvertebrate protocol 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 determine the maintenance of the designated uses. The
approach are based on the Rapid Bioassessment Protocols for Wadeable Streams and Rivers
published by the U.S. Environmental Protection Agency (Barbour, 1999). Variations of the
approach is utilized by the U.S. Geological Survey for their National Water-Quality Assessment
Program (NAWQA; Cuiffney et al., 1993) and by the EPA in their Environmental Monitoring and
Assessment Program (EMAP, Lazorchak, 1998). The protocol requires only one person and is
the preferred macroinvertebrate collecting method where habitat is variable (a second person
can be used for water safety and to keep time and record information on the field forms). The
methodology used by GBMc & Associates is a modification of the EPA “Multi-habitat Approach”
(Barbour, 1999) designed to better assess pool dominated streams and riffle dominated streams
using similar but different collection techniques. The approach can be generally considered a
semi-quantitative methodology, in that there is some measure of abundance on a per sample
basis and data is comparable to other collections.

Procedure

Pool Dominated Stream/Multihabitat Approach

An aquatic dip net is used to sample all available microhabitats present within the stream reach.
Sampling is conducted using kicking, jabbing, and sweeping techniques. Kicking involves
placing the net on the substrate and kicking the substrate upstream of the net allowing the
dislodged invertebrates and debris to float into the net. Jabbing involves quick jabs of the net
into submerged or exposed habitat types (macrophytes, root wads, branches, etc.) in an effort
to dislodge invertebrates for capture. Sweeping entails sweeping the net through or above a
habitat type to dislodge and capture invertebrates. Sweeping is often done above sandy and
silty areas and root wads so as to capture as little debris as possible but still dislodge
organisms. Sampling effort is timed on a stopwatch for a total of three minutes. Only time
actually spent kicking, jabbing, or sweeping is allowed to accrue on the timer. The net is
periodically emptied into a bucket for transport of the sample up and down the stream reach.
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Riffle Dominated Stream

An aquatic dip net (generally the rectangular sort at least 16” wide) is used to sample the riffle
habitat in a stream. The net is placed on the stream bottom and the substrate upstream of the
net is vigorously kicked by the sampler to dislodge invertebrates aliowing them to drift into the
net. Sampling is conducted in this manner at different riffle locations throughout the study reach
for a total kick time of 5 minutes. It may be useful to sweep the net through the dislodged and
drifting debris in an effort to pick up as many invertebrates as possible. Kick time is monitored
with a stop watch allowing time to accrue only during kicking and subsequent drift time. The net
contents are placed in a bucket for holding after each riffle sample is collected.

Sample Processing

After collection, samples are initially sorted and concentrated using a series of U.S. standard
sieves the smallest of which has a #30 mesh with an opening size of 600um. 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 from
the tray and field identified to the lowest possible taxon. A representative amount of the
concentrated sample is picked to be sure that each type of debris (i.e. leafs, algal mats,
sediment, etc.} have been checked for macroinvertebrates. The 100 organism sub-samples will
be preserved in Kaylee’s Solution (a fixative, 15 pts. ethanol, 6 pts. formalin, 1 pt. glacial acetic
acid, 30 pts. deionized water) or 70% ethanol for lab verification of field identifications and as a
voucher to be used if more detailed analysis becomes necessary. Iif the sample is placed in
Kaylee’s solution it is removed and placed in 70% ethanol within 7-days. Each sample is
labeled inside with a waterproof label and outside with laboratory tape containing the following
information:

station 1.D.,

location (waterbody, county, state),
project number,

dateftime,

initials of coliector, and

collection method/duration.

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 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 (sub-sampling)
techniques used. The voucher samples will be preserved in either Kaylee's Solution or 70 %
ethanol. Voucher samples will be held at GBM® for a period of 24 months, from the conclusion
of the study at which time the samples may be submitted to an academic zoological collection.

For each study site, a complete tabulation of taxa, numbers of individuals and their percent
composition will be included on the Benthic Macroinvertebrates Field Data Form (attached).
The first page of the form will include general information identifying the sample reach and
investigators as well as site observations to include:
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1. time sampled,

2. relative abundance of aquatic trophic level communities (periphyton, macrophytes,
ete)),

3. percent of major habitats sampled,

4. percent of specific microhabitats sampled, and

5. relative abundance of the ordinal groups observed during sample collection.

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.

Al macroinvertebrate identifications shall be verified in the flaboratory by experienced
invertebrate biologists.  Laboratory verification will be accomplished using general keys
including but not limited to Merritt & Cummings, (1996); and Pennak, (1989). in addition more
taxa specific keys such as Mayflies of North and Central Amertica (Edmunds et, al, 1976),
Dragonflies of North America, (Needham & Westfall, 1975) or species specific keys developed
for a state or region will be utilized for the laboratory verification of the field identifications.

Community Biometric Analysis

The qualitative samples are used to taxonomically characterize the aquatic community, identify
indicator taxa and determine relative abundance of taxa and ecological types. The
macroinvertebrate assemblages from each station are analyzed according to several benthic
community biometrics. These will include richness (number of different taxa), EPT richness
(number of different taxa represented in the orders Ephemeroptera, Plecoptera, and
Trichoptera), percentage of dominant ordinal groups, species diversity as determined by the
Shannon-Wiener diversity Index, and functional feeding group assessment. The analysis may
also include the seven biometrics used by the State of Arkansas (ADPC&E, 1988) in their RBA
scoring system, as well as other state specific biotic indexes. The biometric scoring activity 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.

Alternative Sampling and Processing Methodologies

An alternative processing technique may be used for the macroinvertebrate samples collected
- using the preceding RBA protocols. This technique involves concentrating the entire sample in
the field and preserving it for transport to the laboratory. No on-site picking occurs. Once in the
lab the sample is further concentrated and sorted to size using standard sieves. The sample is
then placed into white sorting trays. Every macroinvertebrate in the sample is picked out and
placed in a sample container. Once the entire sample has been picked and all organisms are in
a single container the macroinvertebrates are poured onto a gridded and numbered sorting tray
and swirled to distribute them randomly and as evenly as possible throughout the tray. Random
numbers are then drawn that correspond to a given grid. All of the macroinvertebrates found in
that grid are then removed and tallied. This process continues until a sample of sufficient size
has been achieved, usuaily 100, 200, or 300 macroinvertebrates. The final sample size is
dependant on the level of random error that is acceptable in the study. The macroinveriebrates
are then identified to the lowest taxonomic level possible and the assemblage is analyzed as
outlined above. '
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In addition to the semi-quantitative sampling protocols described in the preceding sections other
semi-quantitative and quantitative methodology may be utilized where circumstances require a
more detailed and precise assessment of the macroinvertebrate community. Quantitative and
semi-quantitative protocols utilize sampling devices where a known area of substrate is sampled
(ie. 1.0 f%, 0.1 m% efc) such as with a Surber Sampler or a Hester-Dendy , respectively.
Quantitative techniques require processing of the entire sample collected to remove all
macroinvertebrates captured.  Macroinvertebrates are identified to the lowest possible
taxonomic level, enumerated, and calculations of density per unit area are completed at varying
taxonomic levels. Biometric analysis can then be completed using the same metrics as in the
semi-quantitative assessment.

Quality Control

Field teams collecting macroinvertebrates are led by experienced aquatic biologists and
ecologists. Field forms designed specifically for macroinvertebrate collection studies and set up
to include all pertinent field data are completed for each sample site. All field forms are
reviewed at the end of the study for completeness and accuracy. Identification of
macroinvertebrates is verified in the laboratory by an experienced invertebrate biologist.
Periodic spot checks to verify laboratory identifications are made by a qualified biologist on the
team. Efforts are made to remain abreast of current research in macroinvertebrate biology and
identification techniques through scientific journals and conferences. In addition, EPA
document updates and new information on macroinvertebrate community assessment is tracked
via the internet.

Macroinvertebrate duplicate samples are collected at one of ten study sites. In years where
less than ten sites are sampled a minimum of one duplicate sample should be collected at a
given site. Duplicate samples are treated the same way as the base sample for processing and
identification. A similarity index is calculated for the duplicate and base samples. [ndex results
indicating similarity less than 65% are considered out of control. In the case of an “out of
control” condition the organism identifications will be assessed as will the collection techniques.
Corrective action will be determined by the project manager and/or the senior biologist and
could include adjustments to techniques or a re-sampling of the sites in question.
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10.0 Fish Gollection Protocol SOP

Purpose/Objective

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
refative 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 fine 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, in-stream 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 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 “pedail 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 determines that a representative
collection has been obtained. Sampling information is recorded on the Fish Community
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 targeted reaches, even if
the stream is extremely small, and it appears that sampling may not collect any
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specimens. If no specimens are collected, complete the "NONE COLLECTED" field on
the Fish Collection Form. Provide an explanation in the comments section of the form.,

Procedure
Electroshocking
The procedure to sample with the backpack electrofisher unit is presented below:

Initially a decision will have to be made on what type of current to be used, alternating
current (AC) or direct current (DC). AC flows from the anode and the cathode with an
alternating direction of current flow. This alternating flow of current causes the fish to
have strong muscle contractions, resulting in immobilization. AC has the highest
electrofishing sucsess rate but also poses the highest risk of permanent injury to the fish
(particularly to larger specimens). DC is the direct flow of electrical current from the
cathode to the anode. DC causes the fishes muscles to contract in such a way that the
fish swim towards the anode probe. Muscle contractions occur until the fish is so close
to the probe that the higher level of electricity stuns the fish. DC pulse length and
duration can be adjusted with the shocking unit mode switches to more efficiently apply
electricity that will draw fish to the probe without causing injury.

Make sure that the unit is full of properly mixed gas and oit (100:1), attach cathode
(cable tail that drags behind operator, and anode (actual shocking probe with thumb
switch to control electricity current)

Select the initial voltage based on the measured conductivity of the stream. For high
conductivity water (300 - 1200 pS) use a voltage setting of 100 - 400 volts. For medium
conductivity water (100 - 300 uS) use a voltage setting of 500 - 800 voits. For low
conductivity water (10 — 100 pS) use a voltage setting of 900 - 1100 volts.

Select the initial frequency and/or wavelength based on the expected size of fish. Find
a setting, using the number dial (1 — 16) and the letter dial (A — P), that will allow you to
have maximum amperage output without overloading the unit, typically 0.7 — 1.9 amps.
Start with a setting of 1-6 and adjust letters then numbers to find your setting. A higher
mode setting provides more amperage as does a higher voltage setting. Typical setting
used by GBMc & Associates are | (5-7) and J (5-7) at a voltage of 100-300 volts.

Record the latitude and longitude of the starting location and the starting time for
electrofishing. Start the electrofisher, place the generator on the 300VA position for full
generator output, set the timer to zero, and depress the switch to begin fishing. Starting
at the bottom of the reach, fish in an upstream direction. Adjust voltage and waveform
output according to sampling effectiveness and incidental mortality to
specimens. The backpack unit is equipped with an audio alarm that sounds when the
output voltage exceeds 30 V. I also serves as an input current indicator for pulse
cycles greater than S5Hz. It begins as a strong continuous tone and begins to beep
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slowly at currents of 1.25 amps. It beeps faster as input current increases. In case of an
overload (in excess of 3 amps), the beep becomes very rapid and the overload indicator
comes on. Release the anode switch and adjust voltage and waveform and continue
fishing.

When fishing, slowly sweep the anode wand from side to side in the water in riffies and
pools. Sample available cut-bank and snag habitat areas as well as riffles and pools.
Move the wand in and out of large snags or deep cuts or release the electrode switch,
move the wand away slightly, depress the switch again and sweep the wand away from
the cover to draw fish out into open. In fast, shallow water, it may be more effective to
use a seine or a couple of handheld nets as a block net; sweep the anode and fish
downstream into the net.

In streams wider than can be effectively sampled during a single pass (generally 5 ft or
more), it may be necessary to work from the midline of the stream channel to the banks.
Be sure that deep, shallow, fast, slow, complex, and simple habitats are all sampled. In
stretches with deep pools, fish the margins of the pool as much as possible, being
extremely careful not to step into deep water.

One or two netters follow along beside or slightly behind the person operating the
electrofisher (on the anode side). Each netter uses an insulated dip net to retrieve
stunned individual fish, which are then deposited into a bucket carried by one of the
netters for later processing

At the completion of electrofishing, note the PDT, total sampling time, the total distance
sampled, and information obtained while sampling. Record this information on the Fish
Collection Form or in a team member’s field notebook.

Electrofishing Precautions

Because fishes and amphibians are collected using portable electrofishing units, safety
procedures must be followed meticulously at all times. Primary responsibility for safety
while electrofishing rests with the principal investigator. Electrofishing units have a high
voltage output and may deliver a dangerous electrical shock. While electrofishing, avoid
contact with the water unless sufficiently insulated against electrical shock. Use chest
waders and rubber gloves to prevent the chance of electric shock

Avoid contact with the anode and cathode at all times due to the potential shock hazard.
While electrofishing avoid reaching into the water. If it is necessary for a team member
to reach into the water to pick up a fish or something that has been dropped, do so only
after the electrical current has been interrupted and the anode is removed from the
water. Do not resume electrofishing until all individuals are clear of the electroshock
hazard. The electrofishing equipment is equipped with a 45° tilt switch that interrupts
the current and may shut off the unit completely in the event the person carrying the unit
falls. Do not make any modifications to the electrofishing unit that would bypass the
unit's automatic shutoff features. '
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Electrofishing equipment will not be utilized near unprotected people, pets, or livestock.
Activity will be discontinued during thunderstorms or heavy rain.

Seining

Seining may be used in conjunction with electrofishing to ensure sampling of those
species which may otherwise be under presented by an electrofishing survey alone
(e.g., darters, madtoms, and benthic cyprinids). Seining may also be used in sites
where the stream is too deep for electrofishing to be conducted safely or in turbid,
simple, soft-bottomed streams where it is more effective.

Depending on the particular use (block netting vs. active seining) and the habitat,
different sizes of seines are used. In riffle habitats, the seine is held stationary while
team members disturb the substrate immediately upstream of the net. In pools, the
seine is pulled back and forth across the pool, using the shore and other natural habitat
breaks as barriers, or pulled rapidly downstream through the pool and then swept
toward the shore. Block nets may be used in very large pools to limit escape or as
seines. Large nets are typically deployed parallel to the current and swept to shore.
Proceed upstream through the reach, allocating the seining effort among habitat areas
(riffles and pools) so that the entire reach is sampled. Deposit fish collected by seining
into a bucket for later processing. It is not necessary to segregate the fish collected via
electroshocking or seining. However the number of seine hauls and the time expanded
in seining will be recorded on the Fish Field Data Sheet. At the completion of sampling
activities (electrofishing and/or seining), record the total fishing time on the Fish Field
Data Sheets.

Sample Processing

Sample processing involves tallying and identifying fish, examining individual specimens
for external anomalies, preparing voucher specimens for taxonomic confirmation and
archival at GBM®,

Unless otherwise specified in a project specific SAP, at the end of each sampling effort
fish from the entire reach are preserved in formalin for identification in the lab. For each
study site, a complete tabulation of taxa, numbers of individuals and their percent
composition will be included on the 2 page Field Data Sheets — Fish (attached). The
first page of the 2-page data form will include general information identifying the sample
reach and investigators as well as site observations to include:

time sampled,

pedal down time (PDT),

relative abundance of aquatic trophic level communities,
percent of major habitats sampled,

percent of specific microhabitats sampled, and

relative abundance and scoring of substrate.
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The second page provides for the listing of the taxa (field identification) and the
numbers of each. Also included on page 2 are the general reach identifiers.

Ultimately, the fish identification will be verified in the lab using keys in the Fishes of
Arkansas (Robison, 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
which may include: species richness (number of taxa); sunfish richness; species
diversity; abundance; dominant ordinal groups; percent of tolerant species; trophic
structure; percent of hybrids; and percent of diseased fish. The analysis may also
include the eight biometrics used by the State of Arkansas in their RBA scoring system.
This scoring system places a value of 0, 2, or 4 on each of the eight biometrics to
achieve a final mean score. The final mean score (0 to 32, 0-8=not supporting, 9-
16=impaired, 17-24=generally supporting, 25-32=fully supporting) will indicate the
impacts to a fish community when compared to the fish community of different reaches,
to demonstrate effects of point and or non-point source contributions between reaches.

Sample Maintenance

At the conclusion of all identifications, all fish collections are placed in 40% - 50%
isopropyl alcohol for permanent preservation. The fish collections are maintained at
GBMc & Associates for a period of three years after the completion of the project. An
archive list of all fish collections is on file at GBMc & Associates. After the three year
time period is up preserved fish may be offered to a scholastic institution or museum,
discarded in an appropriate manner, or remain in storage at GBMc & Associates.

Quality Control

Field teams collecting fish are led by experienced aquatic biologists. A team of qualified
personnel using proven sampling techniques makes field collections. Sampling
equipment is routinely inspected to maintain and ensure proper working order prior to a
sampling trip. Adjustment in the field to the equipment and/or techniques can be made
in the field by the sampling team to improve the collection results. All aspects of the fish
collection are documented in team members’ personal field books, as well as specific
field forms. The field forms are designed specifically for fish collection studies and are
set up to include all pertinent field data. Field forms are completed for each sample site.
All field forms are reviewed at the end of the study for completeness and accuracy.

Identification of the collected fish starts in the field and is conducted by one or more
experienced aquatic biologists that were involved in the collection effort. Field
identifications are later verified in the laboratory by an experienced aquatic biologist.
Laboratory identifications are then confirmed by a senior biologist to ensure
completeness and accuracy. Efforts are made to remain abreast of current research in
fisheries biology and identification techniques through scientific journals and
conferences. In addition, EPA document updates and new information on fish
assessment is tracked via the internet.
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120 Sample Collection and Custody

Purpose

This SOP describes the materials and methods necessary for the routine collection of water and
wastewater samples for the analysis of various conventional and unconventional pollutants. It also
gives guidance for the completion of the COC forms necessary for each set of samples coliected for
laboratory analysis. This SOP provides general guidance and should not be substituted for a study
specific work plan and/or Sampling and Analysis Plan.

Procedures

Sample Collection

1. Fill out an Equipment Checklist for each sampling trip, checking (v) all the necessary gear
for sample completion.

2. Clean sample bottles should be supplied by the laboratory or a reputable scientific supply
company. Be sure to have an extra set of sample boftles on hand on each field trip.

3. Check all bottles prepared by the lab to ensure the proper analyses are covered with the
‘correct type of preservation. (Table 1)

4, A duplicate sample for a given analyte shall be taken, 1 for every 10 samples collected. That
is, a duplicate sample will be collected 10% of the time. A duplicate sample is simply a
second sample taken from the same location immediately following the original sample. The
duplicate sample serves as a quality control check for the sample sources (stream water,
etc.) variability, and the sampling methodology repeatability.

5. A field blank shall be collected 10% of the time (1 in 10 samples) when metals or organic
chemicals are being analyzed. A field blank is simply a sample bottle filled with deionized
water (blank water) on-site at the study location to represent any potential contamination
present at the site or in the sampling techniques.

6. A trip blank should be collected at the rate of 1 per 10 samples when metals or organic
chemicals are being analyzed. A trip blank is a bottle filled in the lab with deionized water to
verify blank water and sample bottle purity.

7. Use aéapropriate safety precautions while collecting the samples (i.e., wear latex gloves,
Tyvek™ suits, etc.) as necessary.

8. ‘Place a label on the sample bottle, prior to collecting the samples, and record the following
information on the label using a permanent marker (e.g., Sharpie®):

a. sample identification,
b. date of collection,

c. time of collection,

d. initials of collectors, and
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e. parameters to be analyzed (NHa-N, Total Cu, etc.)

8. Fill one bottle per site completely, and place the cap securely on the bottle.

When filing sample bottles be sure to choose a representative sample location which is
accessible in a manner as to prevent bottom and/or attached solid materials from entering
the sample bottle. Samples should be taken in flowing water where possible. Samples
should be faken from below the water surface if depth allows.

10. Place the botile in an ice filled ice chest to keep the sample cool (4°C+2). If the ice chest(s)
will be shipped to a laboratory, ice should be placed in a plastic bag(s) to prevent possible
sample contamination from melting.

11. Record sample information on the Field Data Form or in a field notebook, along with any
pertinent observations. If available, record instantaneous flow at the time of sample
collection. This is important if the samples are from an NPDES discharge or other regulatory
monitored system.

12. If samples are to be composited according to flow (flow-weighted) the following protoccol
should be followed:

a) record a flow for each sample time on the COC form
b) include compositing instructions on the COC form for laboratory use

13. Measure any necessary in-situ parameters (pH, temperature, dissolved oxygen, specific
conductivity) and record on the appropriate field form or in a field notebook.

14. When sampling is complete a COC form should be completed.

15. Take note of sample holding times (Table 1) and make an effort to return samples to lab as
soon as possible.

Chain of Custody (COC)

1. A COC form (attached) must be filled out for all samples submitted to the laboratory for
analysis.

2. The COC form must be filled out with a ballpoint pen, and signed in the appropriate locations
by each individual receiving the sample(s).

3. The following information nust be completed on each COC form:

a. company/facility,
b. contact name,
C. address,
d. phone number,
e. sample id,
f. sample description (where taken),
g. date (from sample bottle),
h. time (from sample bottle),
GBM® v12.1
May 2002

Page 2 of 3




number of containers,
preservative,

parameters to analyze at lab,
sampler(s),

. shipment method,
tumaround time required,
coc form completed by,
coc form checked by, and
relinquished by.

2vosg T T

4, Each completed COC form shall be photocopied and the copy filed.

5. If shipping ice chests to a laboratory, the original COC form should be placed in a ziplock
bag and then taped to the inside top of the ice chest for shipment.

B. At the lab the COC form will be received and signed. A copy of the COC form should be
returned by the lab, along with the analysis results, when completed.
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14.0 Turbidity Meter Galibration SOP

Purpose

This SOP describes the methods for calibration and use of the portable HACH
Model 2100P Turbidimeter.

Calibration

Procedure

1. Prepare formazin 20, 100, and 800 NTU calibration dilutions immediately before
calibrating. The solutions are made with a well mixed 4000 NTU stock solution and
high quality dilution water (<0.5 NTU) as follows:

Dilution water--Deionized water. The deionized water should have a turbidity
reading <0.5 NTU.

20 NTU--Add 0.5 mL stock solution to a 100 mL volumetric flask and bring to

100 N'I\',lj)[uﬁrzi% 2.5 mL stock solution to a 100 mL volumetric flask and bring to
800 N'IYSEUESE 20 mL stock solution to a 100mL volumetric flask and bring to
(The 458I(SHIQ$U solution is stable for up to a year, but dilutions deteriorate more

rapidly.)

2. Use the same sample cuvette for each different dilution reading. Rinse the clean
cuvette with dilution water three times; then fill to the line with dilution water.

3. Place the instrument on a flat surface. Then insert the sample cuvette into the
cuvette compartment with the orientation mark on the cuvette aligned with the mark
on the front of the compartment. Close the lid and press I/O.

4. Turn the signal average off by pressing the Signal Average key until off is indicated.
Then press calibrate (CAL). CAL and SO should be displayed on the screen along
with the value for the S0 standard for the last calibration.

5. Press READ. After the count down is completed, the blank value will be displayed,
then the display will advance to the next standard. Remove the sample cuvette.
(In case of error, refer to manual.)

6. S1 and 20 NTU will be displayed on the screen.

GBM" v14.1
May 2002
Page 1 of 4




10.

11.

12,

13.

Rinse the sample cuvette 3 times with the well mixed, 20 NTU standard. Then fill
the cuvette to the line with the 20 NTU standard.

Clean the outside of the cuvette with a soft, lint-free cloth removing water spots and
fingerprints. Then apply a thin film of silicone oil and spread the oil evenly over the
outside surface with a soft cloth.

Insert the sample cuvette into the cuvette compartment with the orientation mark on
the cuvette aligned with the mark on the front of the compartment.

Close the lid and press READ. After the count down is completed, the standard

value will be displayed, then the display will advance to the next standard. Remove
the sample cuvette.

Repeat steps 6 through 10 for the S2 and S3 samples (100 and 800 NTU,
respectively.)

After S3 has been read, the display will show S0. Remove the sample cuvette.
Press CAL to accept the calibration.

Once the calibration has been accepted, the instrument will automatically proceed to
measurement mode.

(If any errors occur during calibration, revert to manual for explanation.)

Calibration Verification

The 2100P Turbidimeter does not require calibration before every measurement.

Gelex® Standards are used for routine calibration checks. Routine calibration
checks should be performed bi-monthly. If the Gelex® standards read more than
5% from their recorded value, the meter should be recalibrated.

Procedure.

Assigning values to the Gelex® standards

1.

2.

Calibrate the meter as described above.

Select the automatic range mode using the RANGE key.

- Turn the signal average off by pressing the SIGNAL AVERAGE key until SIG AVG is

not displayed on the screen.

Clean the outside of the Gelex® vile with a soft, lint-free cloth removing water spots
and fingerprints. Then apply a thin film of sificone oil and spread the oil evenly over
the outside surface with a soft cloth.

GBM® v14.1
May 2002
Page 2 of 4



Insert the 0-10 NTU Gelex® standard into the cuvette compartment with the
orientation mark on the vile aligned with the mark on the front of the compartment.
Close the compartment lid.

Press READ and record the displayed value after the lamp signal is no longer
displayed on the screen.

. Remove the vile and mark the value on the band near the top of the vile with a

permanent marker.
Repeat steps 3 through 6 for the other Gelex® standards.

The values for each Gelex® standard should be reassigned each time a new
calibration is performed.

Checking meter calibration

1.

The Gelex® standards should be used as a routine check for instrument calibration.
If the standards do not read within 5% of the assigned value, the instrument should
be recalibrated before use, and new values assigned to the Gelex® standards.

2. Place the instrument on a flat surface.

3. After turning the instrument on, select the automatic range mode using the RANGE
key.

4. Turn the signal average off by pressing the SIGNAL AVERAGE key until SIG AVG is
not displayed on the screen.

5. Clean the outside of the Gelex® vile with a soft, lint-free cloth removing water spots
and fingerprints. Then apply a thin film of silicone oil and spread the oil evenly over
the outside surface with a soft cloth.

6. Insert the 0-10 NTU Gelex® standard into the cuvette compartment with the
orientation mark on the vile aligned with the mark on the front of the compartment.
Close the compartment lid.

7. Press READ and record the displayed value after the lamp signal is no longer
displayed on the screen.

8. Remove the vile and compare the value on the band near the top of the vile with the
recorded value. If the recorded value is within 5% of the value marked on the vile,
continue to step 8. Otherwise recalibrate the instrument.

9. Repeat steps 3 through 6 for the other Gelex® standards.

GBM* v14.1

May 2002

Page 3 of 4




Turbidity Measurements

Procedure

1.

Collect a representative sample of the liquid to be analyzed in a clean container.
Rinse the clean sample cuvette three times with the sample water and fill to the line
with sample, taking care to prevent the formation of air bubbles and not leave
fingerprints on the sides of the cuvette.

Clean the outside of the cuvette with a soft, lint-free cloth removing water spots and
fingerprints. Then apply a thin film of silicone oil and spread the oil evenly over the
outside surface with a soft cloth.

. Place the instrument on a flat surface and turn it on by pressing I/O.

. Insert the sample cuvette into the cuvette compartment with the orientation mark on

the cuvette aligned with the mark on the front of the compartment and close the lid.

. Select automatic range by pressing the RANGE key until AUTO RNG is displayed.

. Turn the signal average off by pressing the SIGNAL AVERAGE key untll SIG AVG is

not displayed on the screen.

Press READ and record the turbidity value after the lamp symbol is no longer
displayed on the screen.

Meter Maintenance/Storage

1.
2.
3.

4,

Store the meter in the designated portable carrying case.
The meter should not be stored or left in a "dirty" condition.

The sample cuvette, silicone oil, and Gelex® standards should be stored in clean
state in the proper boxes in the portable carrying case.

The 4000 NTU stock solution should be stored in a refrigerator at 5° C.

Quality Assurance/Quality Control

1.

Meters are calibrated biweekly (at a minimum) to ensure proper function and
accuracy.

. Duplicate measurements should be taken at a rate of 10% (minimum) of samples

analyzed.

GBM® v14.1
May 2002
Page 4 of 4
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.
/ Project No:

Field Instruments

Battery Charger

D.O. Meter (calibration kit, batts)
D.0. Water Saturation Kit (air
pump, tubing, jar)

pH Meter (stds, bottle batts})
Conductivity Meter (batteries)
Depth (chart, probe, baits)
Hach Kit {batts, methods,
chems, stds)

Flow (batts, meter, rod, calc,
forms, waders, tape/tag line}
Isco (instruments, bottles,
batts, tubing, strainers, clamps)
Turbidity Meter/Kit

Range finder

GPS

T

Miscellaneous
Cash advance
Credit card
Pens
Cameraffilm
Small recorder
Rubber hoots
Waders

Rain suits
Flashlight
Knife, scissors
Tape measure(s)

Backpack

Wash bottles
Crest gages
Alconox/brush
Trash bags

Duct tape

5 gal. Bottle
Di/tap water
Fiagging

Keys (gate, gage, etc.}
Extra vehicle key

LT

Aquatic Life Surveys
Tag line/Tape measure
(Habitat)
Aquatic Dip net
Seine
Fish nets
Containers
Preservative (alcohol, Kayiees,
formaldehyde)
Sieves
Sorting trays (picking, gridded)
Forceps
Electroshocker (pig tail, extra
probe, extra conductors, rubber
gloves, generator gas/mix, spark
plugs})

T

V1.2-08/04

FIELD EQUIPMENT CHECKLIST

Crew:

Ground Water Sample
Collection

Water level indicator

Pumps/batteries

Tubing

Turbidmeter

Bailers (disp./other)

Hexane

Field forms

0.45 um Filter apparatus
Water [evel detector

Boat Usage

Life jackets
Paddles

Boat cushions
Anchor

Motor battery
Motor oil

(Gas tanks
Trolling motor
Depth finder {graph)
Spare tire

T

Field Forms/Documentation
Field forms - Habitat
Field forms - Fish/Bugs
Field forms - Chemistry
Field log book

COC forms

Ziplock bags

Maps

Sampling plan
Pens/pencils
Clipboards

Safety

Hard hats

Safety glasses
Face shields

Eye wash bottle
Gloves

Steel toe boots
Hazcomm materials
Tyvex suits

Sun protection

Bug spray

Water, drinks

Soap, alcohol, bandages
2-way radios

T

T

Sample Collection (General)
Sample bottles

Extra sample boftles

Sharpies, pens

Clear tape/dispenser
Bucket{s)¥rope

lce chestslice

Harizontal water hotile

Sediment spoons/bowls

Dredge {hoist)

Core sampler (handle, extensions,
body, tips, cap, slip wrench,
sleeves/caps)

DI water

Extra labels

Decon. Equipment

T

Wetlands Delineation
Soil Probe
Spade/shovel

o, a-dipyridal

Piant press

Plant field bocks

ACOE Data Forms
Wefland Assessment Forms
Munsell soil color charts
Machete

Magpnifier loop

T

Hydraulic Studies
Rhodamine WT dye
Fluorometer/accessories
Power inverter
Auto samplers/batteries, bottles
Sample vials
5 gal. glass container
Graduated cylinder
Dye standards
Labeling tape
Pipettes
Beakers (600 mL})
Water level Loggers
Logger Dafa Retrieval {(Palm /
laptop)
PVC Pipe for Installations
Mounting Anchors

Logger Manuals

AT

Lake Studies

Horizontal Water Bottle
____ Secchi Disk

Chlorophyll a equipment (filter,
membrane filters, flask, graduated
cylinder, MgCQ3, pipettes,
aspirator, aluminum foil)
Whirl Paks
Plankton Net
3% Formalin
Macrophyte Gear




GENERAL PHYSICAL CHARACTERIZATION FIELD FORM

| sTATION LD: LOCATION:
| /STREAM NAME: RIVER BASIN:
LAT: LONG: PROJECT:
INVESTIGATORS: DATE/TIME: FORM CHECKED BY:
Now Past 24-hr Heavy rain in the last 7 days? []Yes [ ]No
[ storm (heavyrain) [
[ rain (steady rain} | Air Temperature °C/I°F

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

' clear/sunny il
Stream Subsystem Stream Type
[] Perennial [ intermittent [ Tidal [J Coldwater []Warmwater
Stream Origin
O Glacial ] Spring-fed Catchment Area: mi
] Montane, non-glacial [] Mixture of origins Stream Order:
] Swamp and bog ['1 Other
Stream Gradient: [ ] High (>25ft/mi) [] Moderate (10-24 ft/mi) [] Low (<10 ft/mi)
Flows Flows Measured? Reach: Slope & Sinuosity
[[] High [ Moderate [ ] Low [_] None [JYes []No ft/mi
Predominant Surrounding Landuse Local Watershed NPS Pollution
[] Forest % [ Sub-Urban ] No evidence [] Agricultural
[] Pasture % [ Commercial % [J Industrial Storm Water
[] Row Crops % [ Industrial % ] Urban/Sub-Urban Storm Water
[1 Urban % [] Other %

] Mature Forest % [] Shrub/Sapling % [ Herbs/Grasses % [ Turf %

] Riffle % [J Run % [ Poot %

[ 1 Roads [ ] Bridges [] Pipelines [] Beaver Dams L] Point Source
[1Dams []Trash [] Cattle Access [IMining [] ATV Crossing [] Other

Channelized: ] Yes ] Some 1 No
Local Watershed Erosion: {_ JNone [] Minimal [l Moderate [] Heavy

| Channel Dynamics: [ ]Aggrading [ ] Degrading [[] Widening [[] Headcutting

£ Water Odors Water Surface Qils

Page 1 of 1
V2.1 April 2005

| [] Normal/None [] Sewage [ISlick [JSheen []Globs

] Petroleum ] Chemical [JFlecks [JNone []Other
] Fishy [] Cther

Turbidity/Water Clarity (if not measured)
[ Clear [] Slightly turbid [] Turbid
[_] Opaque [ Stained [1 other

Sediment Odor Sediment Deposits
] Normal ] Sewage [1 Petroleum [1Sludge []Sawdust [] Qils

| [ Chemical [ ] Anaerobic [ INone [dsand []Relict shells

] Other ] Other
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Stream Habitat Assessment

Date:

Analyst:

Station #:
Sample #:

Location:

Reach Length Determination

Parameter

Measurement Number

1

2

3

4

Average

Total Reach
Length’® (ft)

Sub-Reach
Length? (ft)

Bankfuil
Width

Bankfull
Depth

na

na

TAverage width times 20
? Total Length divided by 10

Riffle-Pool Sequence

Morph.

Reach Number - Length in Feet

Type: 1

4

5

6

7

10

Riffle

Run

Pool

Total

Sequence’

T Rifﬂe=”XXX”, RUH="OOO", P00|=”"”‘"""”

Epifaunal Substrate/Available Cover

Section | 1

2

3

4

10

Average

%

Substrate Characterization

Morph.

Reach No. - Dominant substrate

Type 1

2

5 6

7

8

10

Average

Riffle

Pool

BR=Bedrock, BLD=Boulder, COB=Cobble, CG=Coarse Gravel, FG=Fine Gravel, $=Sand, SC=Silt/Ciay

Embeddedness

Cobble 1 2 3 4 5 6 7 8 10 11 12 13 14 [ 15 16
% Emb.

Cat.

Category I = (-25% Embedded Predominant Category

Category II = 25.1-50% Embedded

Category I1I = 50.1-75% Embedded

Category IV = > 75% Embedded

Sediment Deposition

Section | 1 2 3 4 5 6 7 8 9 10 Average
%

Depth Regime

Morph. Reach No. - Average Depth (ft)

Type 1 2 3 4 5 6 7 8 9 10 Average
Riffle

Pool




Canopy Cover (Stream Shading)

Reach No. - Pergent (%) Shaded Within Stream Channel

1 2 3 4 5 6 7 8 9 10 Average
Shading
Bank Stability
LB 1 2 3 4 5 6 7 8 9 10 Predominant
Section Category
Category
RB 1 2 3 4 5 4] 7 8 9 10 Predominant
Section Category
Category

Category I = Stable. < 5% bank affected.

Category IT = Moderately stable. 5-29.9% of bank reach has erosion.

Category I1I = Moderately unstable. 30-59.9% of bank reach has erosion.
Category IV = Unstable. Many eroded areas; 60-100% of bank reach has erosion.

Vegetative Protection

LB 1 2 3 4 5 6 7 8 9 10 Average
Section

%

RB 1 2 3 4 5 6 7 8 9 10 Average
Section

%

Riparian Vegetative Zone Width

B 1 2 3 4 5 6 7 8 9 10 Predominant
Section Category
Category

RB 1 2 3 4 5 6 7 8 9 10 Predominant
Section Category
Category

Category I => 18 meters
Category 11 = 17.9-12 meters
Category 111 = 11.9-6 meters
Category IV =< 6 meters

In-Stream Habitat (Available Fish Cover, bkf-bkf)

Reach No. - Availability and Quality of Fish Habitat
1 2 3 4 5 6 7 8 9 10 Average

Score

Scoring: 20-16 Optimal, 15-11 Sub-optimal, 10-6 Marginal, 5-0 Poor

Aquatic Macrophytes and Periphyton

Morph. Reach No. - Abundance
Type 1 2 3 4 5 8 7 8 9 10 Average
Riffle Macrophytes
Periphyton
Pool Macrophyies
Periphyton

Abundance: 0-4, (0=none 4=abundant)




—

Stream Habitat Assessment (Semi-Quantitative)

Station #: Stream: Date/Time: Analyst:

Location:

1. Reach Len
o

gth Determinationﬁ

Bankfull Width
Bankfull Depth na na
TAverage width times 20 % Total Length divided by 10

Total
Sequence’

1Rifﬂe=”xxx“, RUN=Z"wmeme", PO} "

D

34

nth and Width Regime

Riffle Depth
Riffle Width

Pool Depth
Pool Width

4. Epifaunal Substrate, Percent Stable Habitat {for Macroinvertebrates

Percent Stable Habitat (Available Fish Cover in Wetted Pe
. Bw - 3 T T

'Rifﬂe : , “ e : e : \
Pool
BR=Bedrock(7}), BLD=Boulder(8), COB=Cobble(5), GC=Gravel Coarse{4), GF=Gravel Fine(3), S=Sand(2), SC=Silt/Clay(1)

7. Embeddedness (Gravel, Cobble, Boulders Percent Embedded
T

Page 1 of 2
V2l




R

Stream Habitat Assessment (Semi-Quantitative)

Station #: Date/Time: Initials:

9. Aquatic Macrophytes and Periphyton (Percent Coverage
e e R

Riffle I\%c%phytes
Periphyton

Pool Macrophytes
Periphyton

i
ielith é;sis

Slope {(°)
Score 9-10 = Stable, < 5% bank affected. Score 6-8 = Moderately stable, 5-29% of bank eroding
Score 3-5 = Moederately unstable, 30-59% bank eroding. Score 1-2 = Unstable, 60-100% bank eroding.

12. Vegetative Protection {(Percent Banks Protected

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

C = Cattle R=Row Crops U= Urban Encroachment [ = Industrial Encroachment O = Other
Score 0= none 1 = minor affect 2 =moderate affect 3 = major affect
Page 2 of 2
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Stream Habitat Assessment

Reach L.ength Determination

Parameter Measurement Number Total Reach | Sub-Reach
1 2 3 4 5 Average | Length'(ft) | Length? (ft)

Bankfull

Width

Bankfull na na

Depth

'Average width times 20
% Total Length divided by 10

Riffle-Pool Sequence

Morph. Reach Number - Length in Feet
Type: 1 2 3 4 5 8 7 8 9 10

Riffle

Run

Pool

Total

Sequence’

TRiffle="xxx", Run="-——, Pool="000"

Substrate Characterization

Morph. Reach No. - Dominant substrate

Type 1 2 3 4 5 6 7 8 9 10 Average
Riffle

Pool

BR=Bedrock, BLD=Boulder, COB=Cobble, CG=Coarse Gravel, FG=Fine Gravel, S=Sand, SC=Silt/Clay

Depth Regime

Morph. Reach No. - Average Depth (ft)

Type 1 2 3 4 5 6 7 8 9 10 Average
Riffle

Pool

Canopy Cover (Stream Shading)

Reach No. - Percent (%) Shaded Within Stream Channel
1 2 3 4 5 8 7 8 9 10 Average

Shading

In-Stream Habitat (Available Fish Cover, bkf-bkf)

Reach No. - Availability and Quality of Fish Habitat
1 2 3 4 5 6 7 8 9 10 Average

Score

Scoring: 20-16 Optimal, 15-11 Sub-optimal, 10-6 Marginal, 5-0 Poor

Aquatic Macrophytes and Periphyton

Morph. Reach No. - Abundance
Type 1 2 3 4 5 ¢ 7 8 9 10 Average
Riffle Macrophytes
Periphyton
Pool Macrophytes
Periphyton

5,

Abundance: 0-4, (0=none 4=abundant)




Habitat Assessment Field Data Sheet (L.ow Gradient)

large-deep small-shallow,

deep; very few shallow.

more prevalent than

Station 1.D: Client:
Stream name: Date/Time:
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 favorabie 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 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 1092876 54321
3. Pool Variability Even mix of large-shallow, | Majority of pools large Shaliow pools much Majority of pools

small-shalfow 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 Exiensive
Alteration dredging present. Siream | present, usually in areas | on both banks; channelizaticn;
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 greatty
past 20 yrs.) may be disrupted. altered or removed
present, buf recent entirely.
channelization is not
present.
SCORE 20 19 18 17 16 15 14 13 12 11 1098786 54321
8. Sediment Less than 20% of bottorn 20-50% affected; some 50-80% affected; Heavily silted; >80%
Peposition 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 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 movernent
during storm events.
SCORE 20 12 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.)

Station I.D;

Date/Time:

Stream name:

Form Completed By:

Habitat
Parameter

CATEGORY

Optimal

Suboptimal

Marginal

Poor

6. Channel Sinuosity

SCORE

The bends in the
stream increase the

The bends in the stream
increase the stream

The bends |?\ the
stream increase the

Channel straight;
waterway has been

stream length 3 to 4 length 2 to 3 times stream length 1 to 2 c¢hannelized fora
times longer than it if longer than if it was in a times longer than if it distance.
was in a straight line. straight line. was in a straight line.

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.

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

Water fills 25-75% of
the available channsl
and/or 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

1098786

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
scars,

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
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 obvicus; 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 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 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
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 vegstation 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 1
SCORE RB | Right Bank 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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Habitat Assessment Field Data Sheet (Low Gradient)

: i Floodplain Characterization':

Station L.D: Date/Time:
Stream name: Form Completed By:
Habitat CATEGORY
Parameter
Optimal Suboptimal Marginal Poor
FLOODPLAIN High flows (greater than | High flows (greater than | High flows (greater than | High flows (greater
CONNECTION bankfull) able to enter bankfull} able to enter bankfull) not able to than bankfull) not able
floodplain. Stream not flood plain. Stream not | enter flood plain. to enter flood plain.
deeply entrenched. deeply entrenched. Stream not deeply Stream not deepiy
entrenched. entrenched.
20 19 18 17 16 15 14 13 12 11 109876 54321
FLOODPLAIN Predominant floodplain Predominant floodplain | Predominant floodplain | Predominant floodplain
VEGETATION vegetation type is mature | vegetation type is vegetation fype is shrub | vegetation type is turf
forest. young forest. or old field. or crop land.
20 19 18 17 16 15 14 13 12 11 109876 54321
FLOODPLAIN Even mix of wetland and | Even mix of wetland Either all wetiand or Either all wetland or
HABITAT non-wetland habifats, and non-wetland non-wetland habitats, non-wetland habitats,
evidence of habitats, no evidence of | evidence of no evidence of
standing/ponded water. standing/ponded water. | standing/ponded water. | standing/ponded
water.
20 19 18 17 16 15 14 13 12 1 109876 54321
FLOODPLAIN No evidence of floodplain | Minor floodplain Moderate floodplain Significant floodplain
ENCROACHMENT encroachment in the encroachment in the encroachment in the encroachment {i.e., fill
form of fill material, fand form of fill material, land | form of filling, land material, land
development, or development, or development, or development, or
manmade structures. manmade structures, manmade structures, manmade structures).
but not effecting some effect on Significant effect on
floedplain function. floodplain function. floodplain function.
20 19 18 17 16 15 14 13 12 1 109876 54321

Floodplain Total Score:

Floodplain Average Score:

"Modified from Unified Stream Assessment: A Users Manual, (Kitchell & Schuller, 2004)

Page 3 of 3 (Pg.3 optional)
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FIELD DATA SHEETS - BENTHIC INVERTEBRATES

Waterbody Name: . Location:
Client: . Ecoregion:
Project no: : Weather:
Investigators:

Form Completed By:

Date Sample Collected: . Form Checked By:
Habitat Forms Completed: yes / no Fish Sampling Completed: yes / no
Collection Site Observations Macroinvertehrate Qualitative Sample List

Above Station Below Station Taxa Above Station | Below Station
Annelida

| Decapoda

i

Periphyton:

01234 01234 |Gastropoda
Filamentous Algae: 01234 01234 |Pelecypoda
Macrophytes: 01234 01234 [Hemiptera
Slimes: 01234 01234 |Coleoptera
Macreinvertebrates: 01234 01234 |Lepidoptera
Fish: 012314 01234 |Odonata
Other, 01234 01234 [Megaloptera
Diptera
0=Not Observed, 1=Rare, 2 ant, 4=Dominant  {Chironomidae
fajor Habiiat Sanipled (% |Plecoptera

Riffle/Run: Ephemeroptera
Shallow Poaol: Trichoptera
Deep Poal: Amphipoda
Backwaters:

Woody Debris: R=Rare, C=Comman, A=Abundant, D=Dominant
Emergent Vegatation: Rare<3, Common 3-8, Abundant>10, Dominant>5(
Submerged Vegetation: Site Description and Observations:
Depositional Area:
Overhanging Veg:
Root Wads:
Undercut Banks:
Filamentous algae:
Leafy Debris:
Other

Revision 1.2 05/28/02
GBMc Assoc. Doc.2
Page 1 of 2




Rapid Bioassessment Field Sheet

Point Source Date
Collector Sample Technique Sediment
E:--""'"“Pitat Description. ABOVE
BELOW
MACROINVERTEBRATE COMMUNITY
ABOVE Station # BELOW Station #
Cnt. Taxa Tally Cnt. Taxa Tally
| | TOTAL: | |  TOTAL:
Community Structure
ABOVE BELOW ABOVE BELOW
% Ephem. % Odon.
% Plecop. % Cole.
% Trichop. % Crustacea
% EPT
% Chir. # of Taxa:
% Diptera Biotic Score:

.~ Jomments:

V1.2 05/28/02
Page 2 of 2




Biometric {5)

Biometric (6)

Biometric (7)

V1.2 05/28/02
Page 1 of 1

BIOMETRIC SCORE SHEET

Station: Above Below NPDES Permit #
} Habitat Sampled Date/Time Biometric Score
Biometric (1) Dominants-In Common
DIC =
Dominants Above % Dominants Below % [DIC Score
1. 1, 4-5 4
2. 2. 3 3
3. 3. 2 2
4, 4, 0-1 1
5. 5.
Total % of Dom: Total % of Dom:
Biometric (2) Common Taxa Index
CTl: = [TICIMAX (Taor Tp)] I CTI Score K CTI Score
> .70 4 0.30-49 2
0.50-0.70 3 <0.29 1
Biometric (3) Quantitative Similarity Index
Qs = [Z min (pia, piy)] If QSI Score H QS| Score
> 65 4 45-56 2
56-65 3 <45 1
Biometric (4) Taxa Richness
# of Taxa Above = if % Diff. Score If % Diff. - Score
# of Taxa Below = <10% 4 31-45% 2
% difference = 11-30% 3 > 45% 1

Indicator Assemblage Index
% EPT | %CA [Al = 0.50 [(%EPTW%EPT,) + {%CA/%CAL)]

Above |
Below |
Al =
If 1Al Scare If 1Al Score
> .80 4 0.50-0.64 2
0.65-0.80 3 <0.50 1
Missing EPT Genera
Comments If Missing Score If Missing Score
<1 4 2 from 2 2
2 3 >2 from 2 1

Functional Group Percent Similarity
FG =Z min (%Sh,, %Shy, + %SC,, SCy, + % CO,, CO,, + % PR,, PRy)

Above Below % Score
% Shredders > 85 4
% Scrapers 75 -85 3
% Collectors 6574 2
% Predators <65 1

FG % Similarity
TOTAL BIOMETRIC SCORE =

MEAN BIOMETRIC SCORE =
AQUATIC LIFE USE STATUS

POTENTIAL GENERIC CAUSE




FIELD DATA SHEETS - FISH

Waterbody Name: Location:
Client; Ecoregion:
Project no; Weather:
Investigators:

Form Completed By:
Form Checked By:

Date Sample Collected; .
Fish Sampling Completed: yes / no

Habitat Forms Completed: yes / no

N ;

Collection Site Observations

Additional
Observations:

Riffle/Run:
Shallow Pool:
Deep Pool:
Backwaiers:
Chanellzed _

Woody debrls
Emergent Vegatation:

Depositional Area:
Qverhanging Veg:
Root Wads:
Undercut Banks:
Filamentous algae:
Leafy debns:

Substrate

Submerged Vegetation:

0 Not Observed 1 Rare

Above Station Below Station
L : i | Relatiig AbundanceiorA -
Periphyton: 01234 01234
Filamentous Algae: 01234 01234
Macrophytes: 0123 4 0123 4
Slimes: 12 34 012 3 4
Macroinvertebrates: 01234 012314
Fish: 0123 4 01234
Other, 012 3 4 012 3 4

o -

Adj. Score

Bedrock:
Lg. Boulder:
Boulders:
Rubble:
Gravel:
Sand:
Mud/Silt;

X041

X1.0

X1.0

X1.0

X 0.5

X0.1

X 0.1

Score: _Abundant 11-15, Common 6-10, Sparce 1-5, Absent 0

Revision 1.2 05/28/02
GBMc¢ Assoc. Doc.1
Page1 of 2




N

Sampling Gear Type: Electrofishing Seine Gill nets
Unit of Effort: Above: Below:

Quantity of Available Fish Cover:
Above Station: Very Abundant, Abundant, Moderate, Sparse, Absent
Below Stafion: Very Abundant, Abundant, Moderate, Sparse, Absent

Site Description & Notes:
Above Station:

Below Station:

Fish Species Observed

Above Station # Below Station #

Revision 1.2 05/28/02
GBM°® & Assoc. Doc. 1
Page 2 of 2




} FISH COMMUNITY BIOCRITERIA
Gulf Coastal-Typical Streams

Reference Conditions Scores by Station ID
METRIC 4 2 0
% Sensitive >1 1-0.5 <0.5
Individuals
% Cyprinidae 5-35 <5 or 36-45 >45
{minnows)
% Ictaluridae >11 0.5-1" <0.5 or >8
{Catfishes) bullheads
% 28-47° 18-28 or 47- | <18 or >57 or >8
Centrarchidae 57° Green sunfish
(Sunfishes)
% Percidae >10 6-10 <6
{darters)
2| %Primary <15 15-22 >22
Feeders
% “Key” >19 13-19 <13
Individuals
Diversity >3.80 3.89-3.65 <3.65
TOTAL
IMPAIRMENT
STATUS

"no more than 8% bullheads

*no more than 8% Green sunfish

Impairment Status ‘
Total Score:
25-32  Fully Supporting
24-17  Slightly Impaired

} 16-9  Moderately Impaired

0-8  Not Supporting
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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. 0. Box 1437, Slot H-37 Little Rock, AR 72203-1437 1-501-661-2623 TDD: 1-800-234-4399
Physical Address for UPS or Fedex 4815 West Markham St., Slot H-37  Little Rock, AR 72205 Fax: 1-501-661-2032

December 6, 2005

Mr. Vince Blubaugh
GBMc¢ & Associates
219 Brown Lane
Bryant, AR 72022

Re: Domestic Water Supply Determination
Unnamed Tributaries of Little Cornie Bayou and Bayou De Loutre
Union County, AR

Dear Mr. Blubaugh,

In response to your letter of October 27, 2005 regarding the above streams, please be advised
that these water bodies are not currently used as a source of supply for a public water system, nor
are we aware of their being considered for such use.

We have no information regarding their use as a private or individual water supply. By copy of
this letter, if the County Sanitarian is aware of such use, he/she is requested to respond to you in
writing.

Should you have any questions in this regard, feel free to contact our office. We apologize for
the delay in responding.

Sincerely,

7

. Bob Makin, P.E., Assistant Director
Engineering Section

Cc:  Mattin Maner, ADEQ Water Division
Union County Sanitarian

www.healthyarkansas.com
Serving more than one million Arkansans each year
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Arkansas Natural
Resources Commission

J. Randy Young, PE 101 East Capitol, Suite 350 Phone: (501) 682-1611 Mike Huckabee
Executive Director Little Rocl, Arkansas 72201 Fax: (501) 682-3991 Governor
hitp://www.anrc.arkansas.gov/ E-mail- anrc{@arkansas.gov

November 8, 2005

Mr. Vince Blubaugh
Principal, CBM® & Associates
219 Brown Lane

Bryant, Arkansas 72022

RE: Review and Comments
Removal of Designated Domestic Water Supply Use from Loutre Creek

Dear Mr. Blubaugh:

Thank you for the opportunity to review and comment on the removal of the Designated
Domestic Water Supply Use from Loutre Creek near El Dorado in Union County, Arkansas. The
downstream most coordinates for the reach under review are Latitude 33°11°33.08” and
Longitude 92°40°42.39”,

The removal of the Designated Domestic Water Supply Use from this reach of Loutre 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.

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

An Equal Opportunity Employer
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"~ Faciity and DMR Dissalved Mineral Data



Summary of Lion Qil's Qutfall 001 values for Chloride, Sulfate, and TDS for Lion Oil.

Mo Average Mo Average
Location / Date Chloride (mg/L) Sulfate (mgiL) TDS (mg/L)
3121986 296
5/12/1986 420 .
6/16/1986 312
7/28/1986 250
8/15/1986 234
Mar-04 372 760
Apr-04 941 1885
May-04 968 1989
Jun-04 807 1565
Jul-04 1121 2141
Aug-04 1270 2683
Sep-04 1386 2667
Oct-04 1068 2503
Nov-04 789 1513
Dec-04 999 1776
Jan-05 820 1667
Feb-05 827 1959
Mar-05 883 2120
Apr-05 812 1832
May-05 862 2246
Jun-05 758 2052
Jul-05 1107 2303
Aug-05 924 1913
Sep-05 1033 1530
Oct-05 955 2281
Nov-05 1149 2393
Dec-05 1162 2871
Jan-06 1775 2800
Feb-06 1322 2811
Mar-06 1383 2653
Apr-06 1213 2727
4/29/2006 411.3
4/30/2006 3290.6
5/1/2006 223.7
5/2/2006 249.6
5/3/2006 301.4
5/4/2006 341.3
5/5/2008 315.6
5/6/2006 282.4




f——

5/7/2006 248.6
5/8/2006 217.3
5/9/2006 220.1
5/10/2006 2359
5M11/2006 218.9
5/12/2006 207.5
5/13/2006 213.6
5/14/2006 211
5/16/2006 213.2
5/16/2006 231.8
5/17/2006 234.3
5/18/2006 222.7
5/19/2006 2227
5/20/2006 203.8
5/21/2006 270
5/22/2006 387.7
512312006 398.8
5/24/2006 406.2
5/25/2006 377
5126/2006 326
Statistics Chloride Sulfate TDS
(malt) (mg/l} (mgft)

Data Characterization

cou

standard deviation
cv

Pn

99%

95%

ORDER STATS

ORDER STATS

ORDER STATS
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Lion Oil's DMR Flow Summary 1/04 - 12/05

Flow (MGD) Flow (MGD)
Date Mo Maximum Mo Average

Jan-04 1.917 1.616
Feb-04 2.871 2.379
Mar-04 2.816 2.622
Apr-04 2.901 2.447
May-04 2.844 2.453
Jun-04 2.784 2,566
Jui-04 3.153 2.551
Aug-04 3.005 2.262
Sep-04 2.295 1.847
Qct-04 2.542 1.880
Nov-04 2.562 2.179
Dec-04 2.615 2.193
Jan-05 2.583 2.233
Feb-05 2.352 2.139
Mar-05 2524 2.135
Apr-05 2.659 2.380
May-05 2.518 2.192
Jun-05 2.569 2.206
Jul-05 2.553 2111
Aug-05 2.424 2.037
Sep-05 2.721 2139
Oct-05 2.489 1.610
Nov-05 2.397 1.885
Dec-05 2.438 2.029
Average 2.606 21470

Maximum 3.153 2.622

Minimum 1.917 1.610
Number 24 24
Average

Maximum 4.878

Minimum 2.966




R—

Quifall 002 Flows

Highest Monthly Average Flow

Date Daily Max (MGD) Monthly Average (MGD)
30-Nov-06 0.312 0.204
31-0ct-05 0.704 0.704
30-Sep-05 2.817 1.521
31-Aug-05 1.585 0.504
31-Jul-05 0.68 0.416
30-Jun-05 0.264 0.264
31-May-05 0.68 0.518
30-Apr-06 2.986 1.041
31-Mar-05 0.672 0.179
28-Feb-05 0.832 0.153
31-Jan-05 1.457 0.708
31-Dec-04 1.385 0.789
30-Nov-04 1.641 0.678
31-Oct-04 2.577 1.157
30-Sep-04 0.368 0.368
31-Aug-04 0.648 0.472
31-Jui-04 0,977 0.532
30-Jun-04 1.281 0.433
31-May-04 1.473 0.739
30-Apr-04 1.041 0.516
31-Mar-04 0.936 0.546

Average 1.21 0.59
Maximum 2,99 2
Number 21

Qutfall 003 Flows

Date Daily Max (MGD) Monthly Average (MGD)
30-Nov-05 0.286 0.187
31-0ct-05 0.645 0.645
30-Sep-05 2.581 1.393
31-Aug-05 1.452 0.462

31-Jul-05 0.623 0.381
30-Jun-05 0.242 0.242
31-May-05 0.623 0.474
30-Apr-05 2.735 0.953
3i-Mar-05 0.616 0.164
28-Feb-05 0.762 0.141
31-Jan-05 1.334 0.649
31-Dec-04 1.268 0.723
30-Nov-04 1.503 0.621
31-Oct-04 2.361 1.06
30-Sep-04 0.337 0.337
31-Aug-04 0.594 0.433
31-Jul-04 0.894 0.487
30-Jun-04 1.173 0.396
31-May-04 1.349 0.677
30-Apr-04 0.953 0.473
31-Mar-04 0.858 0.534
Average 1.10 0.54
Maximum 2.74 e
Number 21

Site MGD ofs
002 1.562 2.35
003 1.39 2.15
004 2.68 4.15
005 |NO DISCHARGE

(06 2.22 3.43
007




Outfall 004 Flows

Date Daily Max (MGD) Monthly Average (MGD}
30-Nov-05 0.551 0.36
31-0Qct-06 1.242 1.242
30-Sep-05 4.97 2.683
31-Aug-05 2.796 0.89
31-Jul-05 1.2 0.734
30-Jun-05 0.466 0.466
31-May-05 1.2 0.813
30-Apr-05 5.266 1.836
31-Mar-05 1.186 0.315
28-Feb-05 1.468 0.271
31-Jan-05 257 1.25
31-Dec-04 2443 1.392
30-Nov-04 2.894 1.196
31-0Oct-04 4.546 2.041
30-Sep-04 0.649 0.649
31-Aug-04 1.144 0.833
31-Jul-04 1.723 0.938
30-Jun-04 2.259 0.763
31-May-04 2.598 1.304
30-Apr-04 1.836 0.911
Jt-Mar-04 1.652 1.028
Average 2.13 1.05
Maximum 5.27 28

Number 21 21
Cutfall 005 Flows

Date Daily Max (MGD) Monthly Average (MGD)
30-Nov-05 NO DISCHARGE
31-Oct-05 NO DISCHARGE
30-Sep-05 NO DISCHARGE
31-Aug-05 NO DISCHARGE
3H-Jul-05 NG DISCHARGE
30-Jun-05 NO DISCHARGE
31-May-05 NO DISCHARGE
30-Apr-05 NO DISCHARGE
31-Mar-05 NO DISCHARGE
28-Feb-05 NO DISCHARGE
31-Jan-05 NO DISCHARGE
31-Dec-04 NO DISCHARGE
30-Nov-04 NO DISCHARGE
31-Oct-04 NO DISCHARGE
30-Sep-04 NO DISCHARGE
31-Aug-04 NQ DISCHARGE
31-Jul-04 NO DISCHARGE
30-Jun-04 NQ DISCHARGE
3-May-04 NO DISCHARGE
30-Apr-04 NO DISCHARGE
31-Mar-04 NO BISCHARGE

Average #DIVIO} #DIVIO!
Maximum 0.00 0.00
Number [V} 0




—

S

005 NO DISCHARGE | NO DISCHARGE |
Outfall 006 Flows
Date Daily Max (MGD) Monthly Average (MGD)

30-Nov-05 NO DISCHARGE

31-0Oct-05 NO DISCHARGE

30-8ep-05 NO DISCHARGE

31-Aug-05 NO DISCHARGE

31-Jul-05 NO DISCHARGE

30-Jun-05 NO DISCHARGE

31-May-05 NO DISCHARGE

30-Apr-05 0.328 0.328

31-Mar-05 NO DISCHARGE

28-Feb-05 NO DISCHARGE

31-Jan-05 NO DISCHARGE _

31-Dec-04 NO DISCHARGE

30-Nov-04 NO DISCHARGE

31-Oct-04 4.704 2.216

30-Sep-04 NO DISCHARGE

31-Aug-04 NO DISCHARGE

31-Jui-04 NO DISCHARGE

30-Jun-04 NO PISCHARGE

31-May-04 NO DISCHARGE

30-Apr-04 0.041 0.04
—31-Mar-04 13

Average 1.59

Maximum 4.70

Number 4

Outfall 007 Flows

Date Daily Max (MGD) Monthly Average (MGD)

30-Nov-05 NO DISCHARGE

31-0ct-05 NO DISCHARGE
30-Sep-05 NOC DISCHARGE
31-Aug-05 __0.014 0.014
31-Jul-05 NO DISCHARGE
30-Jun-05 NO DISCHARGE
31-May-05 NO DISCHARGE

30-Apr-05 NO DISCHARGE
31-Mar-05 NO DISCHARGE
28-Feb-05 NO DISCHARGE
31-Jan-05 NG DISCHARGE
31-Dec-04 NO DISCHARGE
30-Nov-04 NC DISCHARGE

31-0ct-04 2.88 2.88
30-Sep-04 NGO DISCHARGE
31-Aug-04 NO DISCHARGE

31-Jul-04 NG DISCHARGE
30-Jun-04 NC DISCHARGE
31-May-04 NO DISCHARGE

30-Apr-04 2.89 2.89
31-Mar-04 NO DISCHARGE

Average 1.93 1.93
Maximum 2.89 S

Number 3 3
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Source Contributors Mixed Cong,

Mass Balance Calcs - Source Contributors to Bayou de Loutre down to Boggy Creek.

Chloride
Flow Conc Load mixed conc
Source cfs mgd mg/t Ib/day
GLCC Central - Outfall 002 0.24 0.15504 1029]  1330.531574
GLCC Central - Outfall 004 0.64 0.41344 1702 5868.648499
Lion - Qutfall 001 4.06 2.62276 504 11024.40447
City of ElDo - South 7.43 4.79978 142 5684.283458
GLCC South - 001* 0.75 0.4845 181 731.37213
Georgia Pacific - 004* 0.56 0361760 i i 0 g 15.085392
Totals . 13.68 8.83728 24654.32553 335
* Flows and/or concentration are LTA form outfall data set
Sulfate _
Flow Conc Load mixed cong
Source cfs mgd mg/L. Ib/day
GLCC Central - QOutfall 002 0.24 0.15504 380 491.352768
GLCC Central - Outfall 004 0.64 0.41344 63,7 219.6433075
Lion - Qutfall 001 4,06 2.62276 1967 43025.80079
City of EIDo - South 7.43 4.79978 76 3042.292555
GLCC South - 001* 0.75 o 52.52949
Georgia Pacific - 004* 0.56 39.2220192
[Totals 13.68 46670.84003 636
* Flows are LTA form outfall data set
TDS
Flow Cong Load mixed conc
Source cfs mgd mg/L Ib!diy_
GLCC Central - Qutfall 002 0.24 0.15504 1376 1779.214234
GLCC Central - Qutfali 004 (.64 0.41344 1932 6661.709107
Lion - Qutfali 001 4,08 2.62276 3420 74808.45893
City of EIDo - South 7.43 4,79978 497 19894,9921
GLCC South - 001* 0.75 . E B 270.72891
Georgia Pacific - 004* 0.56 0.36176: 202.1442528
[Totals 13.68 8.83728 103617.2475 1406

* Flows and/or concentration are LTA form outfall data set
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Source Contributors Mixed Conc.

Mass Balance Calcs - Source Contributors to Bayou de Loutre down to AR/LA State Line

Chloride
Flow Congc Load mixed conc
Source cfs mgd mg/L Ib/day -
GLCC Central - Qutfall 002 0.24 0.15504 1029 1330.531574
GLCC Central - Outfall 004 0.64 0.41344 1702 5868.648499
Lion - Quffall 001 4,06 262276 11024.40447
City of EiDo - South 7.43 4.79978 5684.283458
GLCC South - 001* 0.75 0.4845 731.37213
Georgia Pacific - 004* 0.56 0.36176} 15.085392
Taris - 009* 0.39 0.25194 479.3421021
Totals 14.07 9.08922 25133.66763 332
FFlows and/or concentration are |_TA form outfail data set
Sulfate _
Flow Conc Load mixed conc
Source cfs mgd _ mglL Ib/day
GLCC Central - Qutfall 002 0.24 0.15504 380 491.352768
GLCC Central - Outfall 004 0.64 0.41344 63.7 219.6433075
JLion - Qutfall 001 4.06 2.62276 1967 43025.80079
[City of EIDo - South 7.43 4.79978 76 3042.292555
|GLCC South - 001* 0.75 0.4845 A3 52.52949
Georgia Pacific - 004* 0.56 0.36176 39.2220192
Taris - 009* 0.39 0.25194: 27.3153348
Totals 14.07 9.08922 46898.15627 619
* Flows are LTA form outfall data set
TDS
Flow Conc Load mixed conc
Source cfs mgd mg/L __[ib/day
IGLCC Central - Qutfall 002 0.24 0.15504 1376 1779.214234
{GLCC Central - Outfall 004 0.64 0.41344 1932 6661.709107
JLion - Qutfall 001 4.06 2.62276 74808.45893
City of EIDo - South 7.43 4.79978 19894.9921
GLCC South - 001* 0.75 0.4845[ 270.72891
Georgia Pacific - 004* 0.56 0.36176} 202.1442528
Taris - 009™ 0.39 0.25194 526 1105.22047
[Totals 14.07 9.08922 104722.468 1381

* Flows and/or concentration are LTA form outfall data set

Page 2
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Bayou de Loutre

Watershed
below GLCC discharges

278 my/L & 4.88 CFS

Gum Creek
(5 mgnL-4 CFS)

J

Boggy Creek
(5 mgiL-4 CFS)

Buckaloo Branch
(5 mg/L-4 CFS)

Combined

Unnamed Tributaries
{5 mg/iL4 CFS9)

Bayou de Loutre
[

N\

Loutre Creek
Watershed

Smgil. & 4CFS

Lion Qil 061
(503 mg/L-4.06 CFS)
——e e

IWC
{256 moiL)

Clty of El Dorado
(142 mg/L-7.43 CFS)

WwWc
{220 mgil.}

wWe
(181 mgiL)

wc

{158 mgiL)

IWC
(105 mgiL)

Iwe
(81 mg/L}

& —

State line

Schematic of Chloride discharges in stream segments as projected for
Lion Qil 3rd party rule making. The instream waste concentration
tesulting from the 95 percentile Chloride concentration and the mean
maximurn monthly flow from facilities. Default background mineral
concentration of 5 mg/l. and 4 CFS for tributaries.




Bayou de Loutre

Watershed
below GLGC discharges Loutre Creek
37.4 mg/L & 4.88 CFS Watershed
13 mgit & 4 CFS
Lion Oil 001
51 967 mg/L-4.06 CF3)
Iwe
(997 mg/L}
G 0‘30*
N
IweC
635 mg/L
® ( g/L)
£
ki City of El Dorado
® (76 mg/L-7.43 CFS}
2 |-
8
=
]
@ Iwe
{431 mg/L}
Gum Creek
{13 mg/L-4 CFS}
iwe
(345 mgiL)
Boggy Creek L 4
(13 mg/L-4 CFS})
Iwc
(296 mg/L)
Buckaloo Branch
(13 mg/L-4 CFS)
(1galw?
Combined ® mg/l.}
Unnamed Tributaries
{13 mg/L-4 CFS)
\ Schematic of Sulfate discharges in stream segments as projected for
Lion Oil 3rd party rule making. The instream waste concentration
we resulting from the 95 percentile Sulfate concentration and the mean
{171 mg/L} maximum monthly flow from facilities. Default background mineral
¢ concentration of 13 mg/L and 4 CFS for tributaries.
State line
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Ghronic Summary
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Qutfall 001 Lion Facility Toxicity Summary (7-day chronic toxicity test) POR 1/4/2000 through 2005

Ceriodaphnia dubia (Water Flea) Pimephales promelas (Fathead Minnow’
Survival Survival Repra. Repro. Survival Survival Survival Growth Growth

Date Test Inltated CNTL Survival 96% NOEL CNTL Repro. 72% | NOEL CNTL 96% NOEL CNTL T2% Growth NOEL TRC Hardness
1/4/2000 100 100 96 18.4 18.7 0.01 79
6/20/2000 100 100 96 17 24.3 o.01 128
9/18/2000 100 30 96 18.4 4.7 0.01 104
12/12/2000 100 100 96 17.4 15 0.01 72
3/31/2001 100 100 g6 19.9 19 0.01 84
Jerrizo0l a0 100 S6 22.8 12.5 0.01 92
121412001 100 80 46 205 0 0.01 96
26,2002 §0 100 g6 19.8 18.4 96 100 62.5 72 0.632 0.36 72 0.01 120
J&/25/2002 80 100 96 266 16.1 96 92.6 92.8 86 0.453 0.505 96 0.01 64
7i6/2002 na na na na na 160 80 86 0.783 0.5 a1 68
je/232c02 100 100 S6 18 7.1 na na na na na na

12/16/2002 100 100 96 221 11.4 87.5 100 86 0.81 0.848 96 0.01 52
21412003 100 90 96 17 229 72 100 60 96 0.633 0.328 96 < 01 156
6/17/2003 100 100 96 23 22.9 72 82 98 96 0.932 1 96 <] 0.01 112
9/8/2003 100 100 96 17.5 7.6 96 92.5 97.5 96 0.49 .45 96 <| 0.01 60
12/9/2003 a0 80 98 16.4 17 100 90 96 0.405 0.415 72 < 0.01 156
1/20/2004 100 100 96 26.6 21.9 97.5 825 96 0.495 0.4i8 96 < 0.01 112
5/4/2004 100 100 96 28.9 14.7 92.5 97.5 96 0.44 0.5685 96 <{ 0.01 80
8/16/2004 100 90 96 248 14.9 na na na na na na <{ 0.01 84
9/14/2004 - - - - - 97.5 100 52 0.588 0.793 96 < 0.1 768
127772004 100 100 96 25.2 241 97.5 97.5 96 0.845 0.853 96 <] 0.1 92
212812005 20 100 96 336 25.3 100 100 66 0.555 0.53 96 <|_0.01 72
5M7/2005 100 70 96 26 7.7 87.5 80 86 0.46 0.41 0.01 156
9/12/{2005 00 100 26 24.5 16.9 97.5 92.5 96 0.793 0.605 0.01 92
114712005 100 100 96 23.7 14.8 95 B2.5 96 0.87 0.62 72 < 0.01 a2

Note worthy data
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Microtox Summary
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Summary of 1999 Microtox Data.
DATE % EFFECT% EFFECT
5 MIN 15 MIN
714/1999 22.95 27.32
7/15/1999 36.69 52.88
7/16/1599 71.08 §1.96
7/19/1959 20.356 18.91
7120{1989 4.62 6.262
7/21/1869 7.39 10.69
7/22{1999 6.72 9.93
7/23/1999 3.44 0.8
7/26/1909 21.92 27.63
7/28/1999 4.44 6.76
7/29/1688 2.36 5.86
7/30/1999 21.36 27.89
7/31/1989 17.75 16.47
8/1/1999 15.25 13.53
8/2/1999 5.9 4.86
8/3/1999 10.4 7.6
8/4/1999 §7.57 78.53
8/5/1999 70.37 79,9
8/6/1999 46.7 61.64
8/7/1698 9.04 0.16
8/8/1999 -10.72 0
8/9/1999 277 9.89
8/10/1999 2.44 1.44
8/11/1999 0.95 0.09
8/12/1999 7.46 6.85
8/13/1999 13.2 12,6
8/14/1999 9,26 5.57
8/15/1999 8.61 3.56
B8/16/1999 -2.34 -5.75
8/17/1999 3.55 -0.28
8/18/1999 4.16 2,82
8/19/1899 4,21 0.63
8/20/1899 2.4 9,43
8/21/1999 12.67 10.96
8/22/1999 15.46 15.16
8/23/1999 15.78 8.6
8/24/1900 212 3.1
8/25/1999 27.38 29.54
8/26/1999 114 10.8
8/27/1999 17.54 13.19]
8/28/1999 16.44 16.17
8/29/1999 16.08 20.31
8/30/1999 4.48 10.7
8/31/1999 3.45 -1.37
9/1/1989 15.7 14.3
9/2/1999 -12.9 -16.34
9/3/1999 -8.24 -15.42
9/4/1999 8.8 1.22
9/5/1999 27.62 2411
9/6/1999 8.81 4.3
9/7/1999 6.57 1.53
9/8/1999 -10.91 -15.6
9/9/1999 8.66 2.45
9/10/1999 4.29 3.24
9/11/1009 0.91 1.56
9/1.2/19989 -2 -8.04
9/13/1999 0.8 -14.3
9/14/1999 -12.2 -14.39
9/15/1998 2.35 1.99

MICROTOX1999

P:A2160-05-070\d(g)report draft\Appendix D Tox data\MICROTOX1998001 PE
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9/16/1999 1.09 0.37
9/17/1999 6.4 3.88
9/18/1999 2.49 0.9
9/19/1989 42.7 4.6
9/20/1999 12.56 1.7
9/21/1999 2.88 3.2
9/22/1999 3.6 4.1
9/23/1999 -21.8 -26.09
9/24/1999 -16.05 -19.89
9/25/1999 4.8 0.77
9/26/1909 -3.27 -11.68
9/27/1999 -13.08 ~18.05
9/28/1999 -5.98 -10.88
9/29/1999 8.2 -12.19
9/30/1999 0.024 -1.66
10/1/1999 10.14 8.13
10/2/1999 55.25 68.15
10/3/1999 47.25 50.79
10/4/1909 14 16.24
10/5/1999 21.01 31.8
10/6/1999 8.08 6.7
10/7/1999 1.13 -4.65
10/6/1999 5.2 14
10/9/1989 6.4 6.3
10/10/1999 77 5.2
10/11/1999 1.5 0.8
10/12/1399 -1.41 115
10/13/1999 3.26 2.59
10/14/1900 1.33]0.02
10/15/1899 1.7 -6.02
10/16/1899 34.91 33.156
10/17/1899 2.87 0.7
10/18/1999 -5.4 -4.2
10/19/1999 52 2.9
10/20/1999 -0.02 0.5
10/21/1999 -3.18 -8.4
10/22/1999 -6.02
10/23/1999 -7.36 -14
10/24/1999 41.25 35.07
10/25/1999 39.08 30.3
10/26/1999 -1.8 -7.08
10/27/1999 -2.56 -6.77
10/28/1839 -6.02 -5.66
10/29/1889 0.27 -3.49
10/30/1939 -1.02 -9.43
10/31/1889 9.06 11.44
11/1/1999 -0.88 -12.26
11/2/1989 2,51 -0.97
11/3/1989 6.62 0.36
11/4/1999 11.95 7.23
11/6/1999 6.73 5.56
11/6/1889 52.47 46.3
117/1909 386 24.21
11/8/1992 -8.1 -18.7
11/9/1999 13.6 7.71
11/10/1989 -0.66 -0.44
11/11/1998 -10.89 -8.45
11/12/1999 -1.6 ~11.1
11/13/1688 3.03 -3.9
11/14/1999 B.09 ~1.87
11/15/1999 8.56 -1.5
11/16/1998 2.71 5.89
1117/1989 3.98 0.35

MICROTOX1999
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11/18/1999 3.17 0.11
11/18/1998 27.22 23.63
11/20/1999 30.11 30.11
11/21/1998 9.31 4.07
11/22/1999

. 12/3/1999

12/4/1999
12/5/1998 30.55
12/6/1998 -2.82 7.33
12/7/1989 -14.4 -12,95
12/8/1999 2.81 5.55
12/9/1999 2.81 5.56
12/10/1999 -9.986 -7.81
12/11/1899 -6.896 -9.22
12/12/1999 -13.18 -11.85
12/13/1999 -15.59 -10.92
12/14/1999 1.744 -6.14
12/15/1999 1.74 -4.37
12/16/1999 0.019 -0.075
12/17/1999 -6.06 -8.16
12/18/1999 -36 0.7
12/19/1999 -5.79 177
12/20/1999 -5 14.95
12/21/1999 -2.3 ~10
12/22/1999 -1.03 -5.88
12/23/1999 -7.24 -0.26
12/24/1999 -1.97 1.99
12/25/1999 1.27 4.1
12/26/1999 -0.46 -3.22
_12/27/1999 1.68 3.75
12/28/1899 0.79 3.16
12/29/1999 -2.25 -14.19
12/30/1999 -7.9 -15.44
12/31/1999 2.07 -0.79

MICROTOX1908
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6/20/20061

Microtox 2000 Summary

% EFFECT % EFFECT

DATE
5 MIN

1/1/2000 -5.53
1/2/2000 -3.75
1/3/2000 -6.13
1/4/2000 -3.19
1/6/2000 -4.01
1/6/2000 -0.21
11772000 1.2
1/8/2000 -5.87
1/9/2000 -11.74
1/10/2000 -10.17
1/11/2000 1.85
1/12/2000 7.75
113/2000 -0.07
1/14/2000 4,32
1/15/2000 -2.46
1/16/2000 9.8
1/17/2000 24.23
1/18/2000 67.12
1/19/2000 60.55
1/20/2000 12.43
1/21/2000 2.7
1/22/2000 11.01
1/23/2000 -0.035
1/24/2000 -24.3
1/25/2000 -14.56
1/26/2000 -14.49
1/27/2000 -8.35
1/28/2000 -17.53
1/29/2000 -1.02
1/30/2000 -4.84
1/31/2000 -8.95
2/1/2000 -3.96
2/2f2000 10.86
2/3/2000 0.3
2/4/2000 3.44
2/5/2000 249
2/6/2000 6.64
21772000 4.45
2/8/2000 -2.48
12/9/2000 4.93
2/10/2000 -2.31
2/11/2000 -3.42
2122000 6.99
2/13/2000 3.19
2/14/2000 -3.6
2/16/2000 7.53
2/16/2000 -12.27
2/17/2000 -20.36

15 MIN
5.49
9
4.44
-3.38
-4.07
-3.45
1.26
-6.5
-9.77
-4.12
143
573
-1.57
3.46
-13.46
-16.62
30.03
72.93
69.32
16.43
-11.4
7.81
3.66
-22.9
-23.74
-30.8
-22.39
-35.8
-1.95
-12.6
-17.99
-4.91
16.02
3.7
6.78
3.84
9.12
7.46
-8.75
11.56
214
1.49
8.83
0.24
-9.58
21,83
0.52
-11.39

P:\2160-05-070u(g)report draft\Appendix D Tox dataMICROTOX2000MICROTOX2000Sheet1




6/20/20062

2/18/2000 -18.27 -12.61
2/19/2000 -10.13 -14.33
2/20/2000 -7.31 -8.05
2/21/2000 -5.46 -0.88
21222000 -0.4 4.72
2/23/2000 -3.7 5
2/24/2000 -0.64 11.19
2/25/2000 8.34 22.57
2/26/2000 10.27 17.96
2/27/2000 -0.22 4.1
2/28/2000 -2.67 0.06
2/29/2000 0.51 1.56
3M1/2000 -3.9 -4.3
3/2/2000 -4.47 -4.86
3/3/2000 -5.67 -4.01
3/4/2000 -0.62 -9.8
3/5/2000 -0.58 -3.61
3/6/2000 -0.23 -2.67
3/7/2000 -3.56 -5.8
3/812000 -4.62 -3.2
3/9/2000 -4.89 -4.2
3/11/2000 1.22 3.847
3/12/2000 6.34 9.033
3/13/2000 14.69 17.48
3/14/2000 10.44 13.5
3/15/2000 7.428 10.85
3/M16/2000 4,625 7.688
31712000 4.647 7.753
3M18/2000 5.752 5.834
3/19/2000 14.51 11.88
3/20/2000 14.22 7918
3/21/2000 9.154 9.004
3/22/2Q00 6.492 6.09
3/23/2000 2.045 4.309
3/24/2000 -2.862 -0.4529
3/25/2000 7.945 8.589
3/26/2000 6.406 8.577
3/27/2000 6.325 10.78
3/28/2000 4976 6.469
3/29/2000 11.49 21.61
3/30/2000 4.991 156.51
3/31/2000 -0.0086 11.77
4/1/2000 8.688 12.63
4/2/2Q00 9.546 8.636
4/3/2000 7.057 6.830
4/4/2000 1.683 -8.7356
4/5/2000 0.2339 0.0046
4/6/2000 1.009 4.501
4/7/2000 -4.816 -5.443
4/8/2000 -19.82 -27.37
4/8/2000 -20.12 -25.85
4/10/2000 -11.41 -14.49
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4/11/2000
4/12/2000
4/13/2000
4/14/2000
4/15/2000
4/16/2000
4/17/2000
4/18/2000
4/19/2000
4120/2000
4/21/2000
4/22/2000
4/23/2000
412412000
4/25/2000
4/26/2000
4/28/2000
4/29/2000
4130/2000

5/1/2000
5/2/2000
5/3/2000
5/4/2000
5/5/2000
5/6/2000
5/7/2000
5/8/2000
5/9/2000
5/10/2000
5/12/2000
5/13/2000
5/14/2000
5/15/2000
5/16/2000
517/2000
5/18/2000
5/19/2000
5/20/2000
5/21/2000
5/22/2000
5/24/2000
5/25/2000
5/26/2000
5/27/2000
5/28/2000
5/29/2000
5/30/2000
 5/31/2000
6/1/2000
6/2/2000
6/3/2000
6/4/2000
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0.8855
4,027
7419

-1.265
-8.359
-7.653
-10.72
10.81
16.08
16.76
19
14.86
18.34
12.01
13.75
14.89
15.64
16.69
10.15
5.78
13.79
18.17
15.44
13.19
12.22
§.08
7.578
10.36
7.291
6.075
4.725
1.085
-0.1973
5.3
1.77
11.54
8.517
12.2
5.520
4.947
4.979
3.25
3.893
3.724
2.803
-0.1431
4.083
4176
1.941
-3.321
4.531
4.153

0.5442
6.159
13.33
5.422

-5.806

-0.9844

-2.684
7.424
13.62
15,14
16.52
16.24
20.11
16.32
18.11
18.43
18.41
17.12
11.86
9.573
18.21
23.23
19.59
14.66
10.67
8.423
6.318
9.793
10.64
7.047
5.775
0.165
0.7301
9.8
9.61
11.53
7.439
12.86
7.187
8.502
7.305
5.811
6.873
8.726
6.58
4.73
11.29
6.487
2.632
1.515
4,328
5517



6/20/20064

6/5/2000 3.216 3.087

6/6/2000 -2.332 -2.6

6/7/2000 -4.217 -2.623

6/8/2000 4,567 7.073

6/9/2000 8.83 6.194
6/10/2000 8.986 8.774
6/11/2000 10.76 12.28
6/12/2000 4772 9.631
6/13/2000 -1.244 -0.467
6/14/2000 2.527 3.596
6/15/2000 -0.6572 0.8189
6/16/2000 3.228 8.695
6/17/2000 -0.9489 0.9144
6/18/2000 2717 3.808
6/19/2000 -3.471 3.967
6/20/2000 7.263 6.076
6/21/2000 8.1456 6.83
6/22/2000 9.169 9.198
6/23/2000 7.884 8.993
6/24/2000 6.381 8.537
6/25/2000 2172 4.657
6/26/2000 3.214 5.585
6/27/2000 6.41 7.878
6/28/2000 5.184 6.339
6/29/2000 4.427 7.32
6/30/2000 -1.672 1.845

7/1/2000 3.431 4.697

7/2f2000 7.487 5972

7132000 7.972 6.427

7/4/2000 -1.34 1.21

7/5/2000 0.0064 1.351

7/6/2000 -2.343 0.1314

717/2000 7.949 11.98

7/8/2000 4,987 10.57

782000 5.573 8.599
7110/2000 9.463 8.965
712/2000 6.019 5.888
7113/2000 6.218 6.498
711412000 -0.5927 1.449
71152000 4.58 5.517
7116/2000 8.799 712
71772000 6.349 4,356
7/118/2000 6.881 13.48
7/19/2000 4.342 11.77
7{20/2000 3.611 12.11
72112000 1.639 9.134
7/24/2000 8.402 12.36
71252000 0.9149 2,149
7/26/2000 -3.4 1.506
712712000 -5.129 -0.9551
7/28/2000 -7.006 -1.338
7/29/2000 2,147 3.675
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7/130/2000
7/31/2000
8/1/2000
8/2/2000
8/4/2000
8/5/2000
8/6/2000
8/7/2000
8/9/2000
8/10/2000
8/11/2000
8/12/2000
8/13/2000
8/14/2000
8/15/2000
8/16/2000
8/17/2000
8/18/2000
8/19/2000
8/20/2000
8/21/2000
8/22/2000
8/25/2000
8/26/2000
8/27/2000
8/28/2000
8/28/2000
8/30/2000
8/31/2000
9/1/2000
9/2/2000
9/3/2000
9/4/2000
9/5/2000
9/6/2000
97/2000
9/8/2000
9/9/2000
9/10/2000
9/111/2000
9/12/2000
9/13/2000
914/2000
9/16/2000
9/16/2000
ON7/2000
- 918/2000
9/19/2000
9/20/2000
9/21/2000
©/22/2000
9/23/2000
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-1.571
-4.774
4.607
7.012
2434
10,74
11.44
8.972
2.298
8.542
7412
10.29
6.137
4.354
3.827
-2.546
-4.311
-3.749
8.556
13.23
7.378
3.1
5.901
13.1
8.656
6.035
3.323
4.327
3.264
6.288
14.39
16.68
11.9
3.029
2497
2.791
8.343
3.667
5.949
4.061
24.65
231
14.7
4.653
9.316
6.309
-1.572
5.8
7.808
7.366
5.554
1.337

0.9958
6.6202
8.227
10.72
7.264
13.83
18.44
17.19
3513
11.89
12.61
8.389
6.208
7.247
3.957
5.273
6.561
6.933
8.316
10.64
4.689
4.977
7.762
13.35
6.536
5.882
6.404
7.989
13.44
15.54
18.49
21.47
16.38
7.954
3.818
8.684
12.38
3.257
13.34 -
14.57
3219
33.77
241
13.08
13.24
8.457
2.33
7.047
5.423
6.103
1.838
8.929
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9/24/2000
9/25/2000
9/26/2000
9/28/2000
9/29/2000
9/30/2000
10/1/2000
10/2/2000
10/3/2000
10/4/2000
10/5/2000
10/6/2000
10/7/2000

- 10/8/2000

10/9/2000
10/10/2000
10/11/2000
10/12/2000
10/13/2000
10/14/2000
10/15/2000
10/16/2000
10/17/2000
10/18/2000
10/19/2000
10/20/2000
10/21/2000
10/22/2000
10/23/2000
10/24/2000
10/25/2000
10/26/2000
10/27/2000
10/28/2000
10/29/2000
10/30/2000
10/31/2000

11/1/2000

11/2/2000

14/3/2000

11/412000

11/5/2000

11/6/2000

11/7/2000

11/8/2000

11/9/2000
11/110/2000
11/11/2000
1112/2000
11/13/2000
11/14/2000
11/15/2000

-2.699
-6.521
4.185
10.76
11.25
13.56
10.84
10.83
12.14
11.07
5.6562
0.8074
8.732
2.252
-0.6422
7.425
241
2.557
-1.073
9.625
-0.9224
-2.231
7.045
2.674
-4.992
-3.405
-1.324
-6.11
-12.08
4.388
9.662
6.731
6.984
8.544
2.3
-0.1682
8.428
7176
4.138
-2.084
8.579
6.569
6.584
6.969
9.464
8.602
4.447
9.829
5.379
-0.7618
4.186
-0.6936

6.447
3.65
7.175
14.96
17.67
15.71
13.09
12.99
11.34
11.9
7.685
6.643
13.21
1.288
-1.356
11.88
5.206
6.004
1.939
15.15
2.842
1.515
8.658
4.7
-6.673
1.742
4,196
~4.485
-8.5624
3.8
10.8
8.903
11.356
11.78
11
-0.6373
11.36
5.032
5.264
1.534
11.94
5.572
10.77
9.189
8.673
10.94
7.8901
12.21
5.343
-1.834
6.239
-6.863
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11/16/2000 -3.067 -7.548
11117/2000 -7.780 -13.99
11/18/2000 1.493 -0.4657
11/19/2000 3.703 -1.447
11/20/2000 -4.523 -4.98
11/21/2000 -4.339 -3.836
11/22/2000 -2.011 0.3722
11/23/2000 6.873 6.882
11/24/2000 7.866 6.189
11/25/2000 2.931 1.292
11/26/2000 2.78 0.5492
11/27/2000 25.13 35.85
11/28/2000 3.755 4,842
11/29/2000 3.643 5.349
11/30/2000 3.276 5.677

12/1/2000 -1.641 3.034

12/2/2000 3.504 7.954

12/3/2000 9.043 8.131

12/4/2000 2.222 5.578

12/5/2000 1.458 0.0683

12/6/2000 -71.731 -2.527

12/7/2000 -9.476 -4,253

12/9/2000 7.28 7.51
12110/2000 11.09 8.1
12/11/2000 13.05 10.3
1212/2000 7.632 8.7
12M13/2000 5.207 5.516
121472000 5.375 9.763
12/15/2000 7.63 10.73
12/16/2000 5.18 11.43
121772000 4.557 7.488
12/18/2000 4.007 10.87
12/20/2000 10.69 12.75
12/21/2000 6.846 0.386
12/22/2000 35.79 39.99
12/23/2000 5.038 7.409
12/24/2000 -1.135 4,01
12/25/2000 0.2561 -0.3672
12/26/2000 -2.098 -1.717
12/27/2000 -0.67 5.312
12/28/2000 4.69 7.056
12/29/2000 9.509 1147
12/30/2000 0.34 5.1
12/31/2000 28 7.02
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Microtox Summary 2001
111/2001 6.96
1/2/2001 -0.75
1/3/2001 8.62
1/4{2001 9.42
1/5/2001 0.1378
1/6/2001 -4.007
1/7/2001 -9.379
1/8/2001 -11.84.
11912001 -3.892

1M0/2001 -2.481
1112001 -6.899
1M2/2001 -8.733
113/2001 7.28
11472001 15.28
1152001 16.4
1/116/2001 9.62
1M17/2001 12.81
1/18/2001 12.93
1119/2001 10.35
1/20/2001 6.07
1/21/2001 6.29
1/22/2001 8.5
1/23/2001 -6.1
1/24/2001 -2.949
1/25/2001 1.66
1/26/2001 1.4
1/27/2001 2.19
1/28/2001 16.26
1/29/2001 11.71
1/30/2001 6.86
1/31/2001 2.6
212001 1.45
21212001 -0.34
2/3f2001 0.93
2/4/2001 4,76
2/5/2001 5.96
2612001 1.63
2/8{2001 4.08
2M10/2001 28
2112001 6
212/20G01 2.09
2/13/2001 15.31
2/17/2001 -4.94
2M18/2001 24,98
2/19/2001 368
22112001 3.62
2/22/2001 -8.3
2{23/2001 -9.88
212472001 ~12.59
2{25{2001
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-7.33

10.69
1.47
3.95
0.32

-0.0469
-2.355
-8.386
-10.83

-0.7014
-3.232
-3.665
-5.312

3.65
10.44
9.7
5.19

10.09

10.36

10.69
3.68

9.4
-8.085
-3
-6.222
0.33
19.99
11.42
5.75
-5.7

- 1.4
-4.1
-2.96

- 278
3.45
-0.31
4.98
0.6
2,99
3.09
9.08
-10.52
15.89
-2.94
-2.12
-12.32
-17.93
-19.72
-15.01
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2/26/2001 -5.33 -11.89
3/2/2001 2.6 -0.4
3/3/2001 2 5.04
3/4/2001 2.1 4.5
3/5/2001 247 2.09
3/6/2001 3.78 4.82
3/8/2001 3.53 -0.82
3/9/2001 3.89 -2.7

3/12/2001 -5.39 -9.62

3/14/2001 7.06 3.156

3/16/2001 6.85 1.77

3/17/2001 2.61 -2.99

3/18/2001 4.43 -1.45

3/23/2001 6 4.25

3/24/2001 3.7 1.21

3/25/2001 4.24 -0.66

3/26/2001 -0.015 -3.73

3/27/2001 -11.07 -14.54

3/28/2001 0.06 0.16

3/29/2001 10.22 12.08

3/30/2001 4.9 6.64

3/31/2001 7.09 6.03
4/1/2001 13.03 12.93
4212001 14.26 15.61
4/3/2001 14.91 14.21
4{4/2001 12.84 12.2

4/11/2001 11.5 11.42

4/12/2001 21.25 18.41

4{13/2001 13.71 1147

41142001 10.78 9.4

4/15/2001 12.97 12.47

4/20/2001 4.76 23

4/21/2001 19.05 14.83

4/22/2001 20.05 16.87

4/23/2001 20.63 17.76

41242001 22,21 19.54

4/26/2001 10.24 1

4/27/2001 10.26 -31.4

4/28/2001 6.03 -39.52

4/29/2001 317 -43.13

4/30/2001 4.74 -38.87
§/2/2001 1412 9.89
6/3/2001 - 16.13 - 1446
5/4/2001 16.69 13.84
5/5/2001 8.04 249
5/6/2001 14.66 11.35

5M12/2001 -8.75 -6.25

5/13/2001 -4.45 -1.21

5/14/2001 -6.19 -0.01

5/15/2001 -9.05 -1.96

5/16/2001 -4.23 3.69

5/21/2001 14.85 12.01
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5/22/2001
5/23/2001
5/24/2001
5/25/2001
5/26/2001
5/27/2001
5/29/2001
5/30/2001
5/31/2001
6/3/2001
6/5/2001
6/6/2001
6/7/2001
6/8/2001
6/9/2001

- 610/2001
6/11/2001
6/12/2001
6/13/2001
6/14/2001
6/16/2001
5/17/2001
6/18/2001
6/19/2001
6/20/2001
6/21/2001
6/22/2001
6/29/2001
6/30/2001
7112001
71212001
7/3/2001
7/8f2001
7/19/2001
710/2001
711/2001
712/2001
713/2001
714/2001
7/15/2001
7/16/2001
7/19/2001
7120/2001
7121/2001
7/22/2001
7/23/2001
8/5/2001
8/6/2001
8/7/2001
8/8/2001
8/9/2001
8/13/2001
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12.54
9.36
6.45

7.6

-8.78
8.43
4,55
5.01
6.44

-31.68
-27.18
-26.48
-24.65
-27.69
-38.34
-36.98
-44.48

-43.2
-40.42

-2.26

-1.75

-3.82

36.32

-6.11

-8.82

-8.18

-2.98

-4.18
4.54
9.31

22.65
9.79

-3.14

26.19

-25.51
0.7

-16.89

-1.85
-5.49
-6.04
1.91
-15.42
-15.1
-11.88
-18.45
~11.3
-42.97
-36.95
-30.1
-38.65
-40.28
-40.29

11.41
6.35
4.05
6.46

-8.43
9.86
7.09
5.62
5.76

-31.76
-18.94
-19.77
-15.99
-19
-37.4
-37.74
-46.66
-49.29
-42.64

-5.54

-5.94

-6.68

33.76

-8.33

-11.91
-5.02
-5.47

1.92
8.53
223
7.35
9.53
36.62

-21.61
13.91

-13.85

0.4
-2.99
-1.89

2.95
-9.96
-4.68
-2.9

-13.23
-0.55

-48.35

-49.25

-41.88

-53.63

-53.87

-40.64
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8/14/2001
8/15/2001
8/16/2001
8/17/2001
8/20/2001
8/21/2001
8/22/2001
8/23/2001
8/24/2001
8/27/2001
8/28/2001
8/29/2001
8/30/2001
8/31/2001

9/4/2001

9/6/2001 .

9/6/2001
9/7/2001
9/10/2001
9/11/2001
9/12/2001
9/14/2001
9/15/2001
9/16/2001
9/17/2001
9/18/2001
919/2001
9/20/2001
9/21/2001
10/1/2001
10/2/2001
10/3/2001
10/4/2001
10/5/2001
10/15/2001
10/16/2001
10/17/2001
10/18/2001
10/19/2001
10/22/2001
10/23/2001
10/24/2001
10/25/2001
10/26/2001
11/19/2001
11/20/2001
11/27/2001
11/28/2001
11/29/2001
11/30/2001
12/3/2001
12/4/2001

-28.86
-29.11
-32.99
-20.76
-30.29
~1.4
-5.54
-12.45
-14,62
-63.91
-57.93
-69.51
-53.48
-58.07
-38.68
-34.47
-18.13
-22.01
-53.12
-38.17
-40.47
-46.82
-31.56
-19.4
-31.22
-7.69
-8.64
-10.22
-15.49
-21.04
-14.24
-19.26
-22.15
-16.22
-36.46
-20.05
-22.01
-22.84
-27.11
-38.22
-36.33
-28.96
-39.88
-30.8
-0.63
0.756
-21
-2.78
-30
-0.52
-13.01
0.13

~28.82
-32.46
-37.86
-36.12
-30.15

-3.47

-5.95
-14.07
-15.02
-66.19
~49.74
-55.29

-56.3
-52.55
-32.43
-23.87
-17.93
-16.05
-68.84
-45.24
-51.33
-67.35

-41.29

-26.71
-47.84
-10.82
-8.71
-11.99
-14.75
-18.65
-21.82
-24.04
-27.35
-17.61
-20.32
-19.4
-20.76
-24.33
-26.38
-36.21
-37.05
-32.54
-39.4
-36.71
-10.67
-0.86
-22.45
-21.69
-27.65
2.25
-10.61
3.71
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12/5/2001

12/6/2001

1217/2001
12/10/2001
12/11/2001
12/12/2001
12/13/2001
12114/2001
12/17/2001
12/18/2001
12/19/2001
12/20/2001
12/21/2001
12/26/2001
12/27/2001
12/28/2001
12/31/2001

21.6
7.48
10.28
~1.96

-10.94

-18.11
-16.76
-19.69
-1.37
3.72
-15.78
-18.66
~14.45
-23.64
-42.27
-44.01
-8.45

21.5
10.82
10.45

KXIX
-5.11

-14.11
-9.92
-13.46
-1.96
3.14
-21.51
-25.73
-21.65
-27.43
-48.35
~50.08
-19.22
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Microtox 2002 Summary
5 MIN 15 MIN
1/1/2002 -14.44 -30.4
1/2/2002 -15.98 -32.07
1/3/2002 -15.1 -30.36
1/4/2002 -17.77 -34.77
1/7/2002 -15.47 -16.44
1/8/2002 -11.96 -12.18
1/9/2002 -16.61 -14.74
1/10/2002 -18.4 -16.91
1M11/2002 -15.57 -15.78
1/14/2002 -23.95 -21.6
1/15/2002 -11.75 -9.79
1/16/2002 -11.43 -10.43
1M7/2002 -10.67 -11.52
1/18/2002 -26.84 -23.57
1/21/2002 -4.85 -6.38
1/22/2002 -5.88 -5.53
1/23/2002 -1.26 -0.57
1/24/2002 3.87 5.14
1/25/2002 -17.69 -25.8
1/28/2002 -15.06 -13.4
1/29/2002 -27.53 -32.34
1/30/2002 -36.66 -42
1/31/2002 -11.41 -19.18
21112002 -4.41 -8.14
2/4/2002 -10.66 -9.49
2/6/2002 -24.13 -25.22
2/6/2002 -21.22 -22.08
2{712002 -26.37 -28.6
2/8/2002 -23.27 -23.84
2/11/2002 -16.18 -7.39
2/12/2002 -21.22 -17.74
2/13/2002 -20.54 -15.1
2/14/2002 -23.32 -15.34
2/15/2002 -16.41 -10.15
2/16/2002 -12.14 -10.38
21712002 -13.65 -13.84
2/18/2002 -17.46 -17.67
2/19/2002 -16.67 -18.82
2/20/2002 -17.09 -21.73
2/21/2002 -10.07 -2.07
21222002 -14.45 -14.32
2/25/2002 -2.45 -2.64
2/26/2002 0.86 6.1
2/27/2002 -3.21 1.74
2/28/2002 -4.24 -0.41
3M/2002 -3 0.6
3/4/2002 -21.71 -15.85
3/5/2002 -27.83 -19.41
3/6/2002 248 -17.92

P:\2160-05-070\4(g)report draft\Appendix D Tox data\MICROTOX2002MICROTOX2002Sheet1

30 MIN

Page 1

MICROT(OX2002



Page 2 MICROTOX2002

3/7/2002 -26.83 -21.3
3/8/2002 -22.6 -20.14
3/11/2002 -11.47 -0.99

3/12/2002 8.13 22.72
3/13/2002 13.63 20.02
3/14/2002 18.79 35.04
3/15/2002 46 53.83
3/16/2002 54.8 62.2
3/17/2002 54.69 60.67
3/18/2002 37.7 44.72
3/19/2002 9.47 19.57
3/20/2002 16.27 17.65
3/21/2002 10.49 13.08

3/22/2002 0.77 56
3/23/2002 0.74 2.38
3/24/2002 3.08 1.46

3/25/2002 -13.44 -14.49
3/26/2002 7.72 13.55
3/27/2002 11.13 14.43
3/28/2002 13.47 17.11
3/29/2002 -1.37 8.76
3/30/2002 16.86 24.08
3/31/2002 15.13 22.23

4112002 -1.99 6.3
4/2/2002  -4.16 2.03
4/3/2002 0.97 6.15
4/6/2002 3.89 7.7
4/7/2002  17.83  22.22
4/8/2002  -3.45 5.37
4/9/2002  -1.18 0.1
4/110/2002 244 135
411172002 -0.51 0.02
4M12/2002 047 1.55

“4/13/2002 18.28 22.24
4/15/2002 244 33.62
4/16/2002 12,36 17.39
411712002 13.04 25.46
4/18/2002 23.41 29.00
4/18/2002 17.66 2112
4/19/2002 6.14 12.71
4/19/2002 7.58 11.22
4/20/2002 ~10.43 -7A7
4/21/2002 -24.44 -21.66
4/22/2002 -34.12 -31.23
4/23(2002 -13.27 -8.481
4/24/2002 -8.48 2.55
4/25/2002 -14.64 -7.87
4/26/2002 -14.64 -4.62
4/27/2002 -6.19 0.31 .42
4/28/2002 10.68 19.38 26.11
4/29/2002 4.61 13.58 21.48
4/30/2002 5.8 15.99 21.21
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5/1/2002
5/2/2002
5/3/2002
5/4/2002
5/5/2002
5/6/2002
5/7/2002
5/8/2002
5/9/2002
5/10/2002
5/11/2002
5/12/2002
5M4/2002
5/15/2002
5/16/2002
5/20/2002
5/21/2002
5/22/2002
5/23/2002
5/25/2002
5/26/2002
5/27/2002
5/28/2002
5/29/2002
5/30/2002
5/31/2002
6/1/2002
6/2/2002
6/3/2002
6/4/2002
6/5/2002
6/6/2002
6/7/2002
6/8/2002
6/9/2002
6/10/2002
6/11/2002
6/12/2002
6/13/2002
6/14/2002
6/15/2002
6/16/2002
6/17/2002
6/18/2002
6/19/2002
6/20/2002
6/21/2002
6/22/2002
6/24/2002
6/25/2002
6/26/2002
6/27/2002

P2160-05-070\4(g)report draff\Appendix D Tox data\MICROTOX2002MICROTOX2002Sheet1

4,58
19.34
-14.38
1.36
11.51
16.7
-0.47
0.4
-1.32
-117
3.92
3.7
-5.81
18.13
-13.02
40.03
46.23
25.52
-1.18
6.57
16.95
16.84
9.29
9.47
11.29
19.84
7.78
8.39
10.31
14.37
1.75
6.74
-2.34
-3.96
-2.21
-3.73
-1.2
-4.38
8.36
14.59
4.56
12.84
10.86
13.63
10.74
10.26
-1.25
4.58
7.57
-2.89
8.56
8.41

14.84
19.06
-5.93
5.35
10.31
16.05
2.41
118
8.17
-1.99
10.44
7.1
0.5
25.86
-2.78
64.4
61.08
44.4
15.63
10.9
21.98
24.85
15.08
17.3
19.64
31.49
18.29
14.07
18.87
2447
6.54
11.1
1.96
4.94
6.64
5.43
5.21
348
8.54

1417

12.98
19.82
19.99
19.72
17.7
13.48
9.37
12.74
17.03
4.3
13.02
11.88

19.83
20.85
4.14
12.1
19.21
17.83
7.02
19.8
17.58
8.58
19.04
17
9.5
30.77
8.97
73.31
70.23
57.38
26.87
19.86
34.15
35.12
23.87
2583
26.74
3917
23.31
18.11
23.28
32.25
10
10.6
-1.2
11.29
16.12
15.3
16.92
9.67
5.87
1218
14.49
19.85
17.78
17.38

. 15.6

15.96
14.7
18.33
21.2
6.28
16.55
14.3
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6/28/2002
6/29/2002
6/30/2002
71112002
71212002
171312002
71412002
7/5/2002
7/6/2002
7/7/2002
7/8/2002
7/9/2002
7/10/2002
7/11/2002
7/12/2002
7/13/2002
7/14/2002
711612002
7/16/2002
7117/2002
718/2002
7/19/2002
7/20/2002
7/21/2002
7122/2002
7/24/2002
7/25/2002
7/26/2002
7/27/2002
7/28/2002
7/29/2002
7/30/2002
7131/2002
8/1/2002
8/2/2002
8/3/2002
8/4/2002
8/5/2002

. 8/6/2002
8/7/2002
8/8/2002
8/9/2002
8/10/2002
8/11/2002
8/12/2002
8/13/2002
8/14/2002
8/15/2002
8/16/2002
8/17/2002
8/18/2002
8/19/2002

P:\2160-05-070\4(g)report draft\Appendix D Tox data\MICROTOX2002MICROTOX2002Sheet

-7.6
-12.56
-18.7
-19.96
-19.79
16.67
15.58
15.58
-7.5
14.6
12.31
-7.09
-1.96
-9.5
-9.29
1.84
-17.6
-15.72
-13.34
-16.96
-10.23
-2.51
0.62
11.36
9.04
9.18
8.43
-4.92
8.68
9.87
5.58
9.79
.72
-8.24
-8.89
5.66
10.81
10.81
17.65
13.44
-0.83
5.03
-1.43
5.6
0.73
7.37
1277
-4.61
742
0.27
6.55
13.61

-10.45
-12.98
-15.53
“11.11
~15.99
16.63
18.74
18.74
0.94
20.96
2227
-10.31
-9.98
0.28
0.20
1.26
-0.9
-1.14
-2.61
-3.15
-5.56
717
0.15
6.77
233
1.64
-1.11
-7.39
747
10.55
4.94
10.44
8.89
-4.08
-5.54
2.57
5.22
7.39
13.82
8.64
-5.04
1.1
-8.15
-4.04
-7.38
3.25
7.48
-7.23
3.85
1.52
10.6
18.63

-6.17
=3.11
-4.06
-4.86
-4.15
12.94
228
22.8
4.55
23.1
21.53

7.13
7.34
-3.22
-2.57
-5.72
-4.9
.15
-2.64
9.5
1.44
114
5.89
3.38
0.5
5.18
3.66
6.45
0.73
4.1
1.26
-5.42
742
-0.35
46
3.4
9.25
5.6
8.9
-5
132
-12.87
10.33
-0.69
19
-8,56
3.29
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8/21/2002
8/22/2002
8/24/2002
8/25/2002
8/26/2002
8/27/2002
8/28/2002
8/29/2002
8/30/2002
8/31/2002
9/1/2002
9/2/2002
9/3/2002
9/4/2002
9/5/2002
9/6/2002
9/7/2002
9/8/2002
9/9/2002
9/10/2002
9/11/2002
9/12/2002
9/13/2002
9/14/2002
9/15/2002
9/16/2002
9/17/2002
9/18/2002
9/19/2002
9/20/2002
9/21/2002
9/22/2002
9/23/2002
9/24/2002
9/25/2002
9/26/2002
9/27/2002
9/28/2002
9/29/2002
9/30/2002
10/1/2002
10/2/2002
10/4/2002
10/5/2002
10/6/2002
10/7/2002
10/8/2002
10/9/2002
10/10/2002
10/11/2002
10/12/2002
10/13/2002
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25.2
11.72
19.67
23.49
18.63
22.58
25.64
10.16
17.07

2.04
-2.57
-4.43
-2.85

3.9

1.06

2.87
15.63
21.06
20.83

26.1
22.99
-6.73

8.78

9.9
19.22
19.89
23.88

34.7

2.21
32.41
37.44
36.76

36.3

6.5
11.28
12.39
11.96

8.73
18.79
20.87
22.01
25.11
13.39

9.16

9.16

7.81
13.07

0.76

-8.22

8.98

17

- 18.68

32.86
17,77
19.44
28.73
20,37
33
35.18
10.89
14.91
3.9
-3.93
-6.56
-7
-4.23
0.24
6.3
3.78
-2.47
-2.96
6.73
3.51
-3.32
19.22
-4.05
-1.03
-4.01
2.7
17.1
7.29
31.91
30.91
39.2
34.28
10.06
16.11
16.4
1417
4.91
3.95
6.47
7.78
3.67
12.33
9.54
6.67
4.55
4.22
2.27
-5.60
6.59
15.42
15.99

17.92
34.82
31.24
34.46
35.61
6.23
10.92
-2.45
-6.51
-11.71
-10.33
-9.54
-1.23
2.08
-2.71
-7.35
-8.23
-4.1
-5.86
-7.49
20.34
2.12
3.81
-2.15
0.2
19.11
10.08
38.68
45.69
421
32.04
14.5
17.12
19.21
18.04
11.06
13.13
14.74
16.78
109
18.52
19.74
12.42
1219
10.47
0.59
-0.74
5.04
9
9.51
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10/14/2002
10/15/2002
10/16/2002
10/17/2002
10/18/2002
10/19/2002
10/20/2002
10/21/2002
10/22/2002
10/23/2002
10/24/2002
10/25/2002
10/26/2002
10/27/2002
10/28/2002
10/29/2002
10/30/2002
10/31/2002

11/1/2002

11/2/2002

11/3/2002

11/4/2002

11/6/2002

11/6/2002

11/7/2002

11/8/2002

11/9/2002
11/10/2002
11/11/2002
11/12/2002
11/13/2002
11/14/2002
1116/2002
11/16/2002
111712002
11/18/2002
11/19/2002
11/20/2002
11/21/2002
11/22/2002
11/24/2002
11/25/2002
11/26/2002
11/27/2002
11/28/2002
11/20/2002
11/30/2002

12/1/2002

12/2/2002

12/4/2002

12/5/2002

12/6/2002

P:\2160-05-070\4(g)report draffiAppendix D Tox data\MICROTOX2002MICROTOX2002Sheet1

19.37
18.73
-12.59
10.23
271
19.45
19.03
21.7
0.11
19.26
513
1.62
3.78
2.98
4.11
2,23
-2.68
9.84
14.87
12

15
18.01
-0.94
-7.62
-16.19
-5.54
8.97
28.24
26.38
25.96
24.46
6.88
17.05
15.65
16.82
16.42
~3.22
12.09
-5.24
8.36
7.03
5.51
5.06
1.05
0.41
1.54
-0.97
3.28
1.31
2.14
718
10.88

19.19
16.45
-5.21
8.5
28.73
19.49
21.11
24,52
1.42
24.99
-0.38
-4.99
-0.96
-1.66
0.03
1.2
-6.36
4.14
10.79
6.44
11.41
14.19
24
-3.29
-14.25
-1.65
7.36
28.07
26.48
26.12
22.22
8.15
2017
16.64
17.21
18.7
-2.66
12.22
-12.42
2.06
-0.96
-1.86
-1.83
417
-2.51
-1.3
-4.99
-1.28
-3.63
1.66
0.27
16.61

13.87
10.7
-2.67
5.69
28.38
16.6
18.24
22.09
2.98
29.68
-3.04
-9.01
-5.4
-6.44
8.5
0.33
-7.81
-1.62
5.43
1.74
5.05
7.15
3.02
-0.34
-15.1
247
4.72
25.11
26.69
24.77
17.86
9.66
20.34
15.06
16.36
16.61
-1.63
9.49
-14.97
0.43
-5.15
-5.82
-7.93
6.88
-8.11
-5.090
-7.52
-5.87
-0.63
11.72
-3.71
10.56
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12/8/2002

12/9/2002
12/10/2002
12/11/2002
12/12/2002
12/13/2002
12/14/2002
12/15/2002
12/16/2002
12/17/2002
12/18/2002
12/19/2002
12/20/2002
12/21/2002
12/22/2002
12/23/2002
12/24/2002
12/25/2002
12/26/2002
12/27/2002
12/28/2002
12/29/2002
12/30/2002
12/31/2002

PA2160-05-070\(g)report draftAppendix D Tox dataMICROTOX2002MICROTOX2002Sheet1

21.41
19.19
16.29
19.97
3.21
1.95
8.72
6.82
5.16
0.08
1.71
04
7.91
2.81
17.76
11.02
11.94
14,37
-1.04
-11.96
-16.07
-2.09
-6.6
-6.72

13.31
15.52
1347
15.65
-4.23
-4.33
6.6
3.2
3.87
-1.83
-0.3
-11.15
-2.13
1.79
12.73
6.05
5.88
8.38
-6.36
-10.13
-25.89
-13.09
-18.72
-17.63

0.85
7.62
4.62
19.56
-5.62
-6.34
5.99
0.98
3.39
-4.69
17.11
-16.63
-1.5

5.12
-3.78
-3.77
-0.53
-2.71
-4.96
-29.52
-20.32

-26.3
-25.68
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Summary or Microtox for 2003

11/1/2002
11/2/2002
11/3/2002
11/4/2002
11/5/2002
11/6/2002
11/7/2002
11/8/2002
11/9/2002
11/10/2002
11/11/2002
11/12/2002
11/13/2002
11142002
11/15/2002
11/16/2002
11/17/2002
11/18/2002
11/18/2002
11/20/2002
11/21/2002
11/22/2002
11/24/2002
11/25/2002
11/26/2002
11/27/2002
11/28/2002
11/29/2002
11/30/2002
12/1/2002
12/2/2002
12/4/2002
12/5/2002
12/6/2002
12/8/2002
12/9/2002
12/10/2002
12/11/2002
12/12/2002
12/13/2002
12/14/2002
12/15/2002
12/16/2002
12/17/2002
12/18/2002
12/19/2002
12/20/2002
12121 /2002

P:\2160-05-070\d(g)report draftiAppendix D Tox data\MICROTOX2003MICROTOX2003Sheet1

5MIN

14.87
12

15
18.01
-0.94
-7.62
16.19
-5.54
8.97
28.24
26.38
25.96
24.46
6.88
17.05
15.55
16.82
16.42
-3.22
12.09
-5.24
8.36
7.03
5.51
5.06
1.05
0.41
1.54
-0.97
3.28
1.31
214
7.13
19.88
21.41
19.19
16.29
19.97
3.21
1.95
8.72
6.82
5.16
0.08
1.71
0.4
7.91
2.81

15 MIN
10.79
6.44
11.41
14.19
24
-3.29
-14.25
-1.55
7.36
28.07
26.48
26,12
22.22
8.15
2017
16.64
17.21
18.7
-2.66
12.22
-12.42
2.06
-0.96
-1.86
-1.83
4.17
-2.51
-1.3
-4.99
-1.28
-3.63
1.66
0.27
16.61
13.31
156,52
13.47
16.65
-4.23
-4.33
6.6
3.2
3.87
-1.83
-0.3
-11.15
-2.13
1.79

30 MIN
543
1.74
5.05
7.15
3.92
-0.34
-15.1
217
472
2511
26.69
24.77
17.86
9.68
20.34
15.06
16.36
16.61
-1.53
9.49
14.97
0.43
-5.15
-5.82
-7.93
6.88
-8.11
-5.09
-7.52
-5.87
-9.63
11.72
-3.71
10.56
0.85
7.62
4.62
19.56
-5.62
-6.34
5.99
0.98
3.39
-4.69
17.11
-16.63
-1.5
2
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12/22/2002
12/23/2002
1212412002
12/25/2002
12/26/2002
12/27/2002
12/28/2002
12/28/2002
12/30/2002
12/31/2002
1/1/2003
1/2/2003
1/3/2003
1/4/2003
1/5/2003
1/6/2003
11712003
1/8/2003
1/9/2003
1/10/2003
1/11/2003
1/13/2003
1/14/2003
1/16/2003
1/16/2003
1/17/2003
1/18/2003
1/20/2003
1/21/2003
1/22/2003
1/23/2003
1/24/2003
1/27/2003
1/28/2003
1/29/2003
1/30/2003
1/31/2003
2/1/2003
2/212003
2/3/2003
2/4/2003
2/5/2003
2/6/2003
2/7/2003
2/8/2003
2/9/2003

2/10/2003 .

2/11/2003
2/12/2003
2/13/2003
2/14/2003
2/15/2003

P:\2160-05-070\d(g)report draf\Appendix D Tox data\MICROTOX2003MICROTOX2003Sheet1

17.76 12.73
11.02 6.05
11.94 5.88
14,37 8.38
-7.04 -6.36
-11.96 -10.13
~16.07 -25.99
-2.09 -13.09
-6.6 -18.72
-8.72 -17.63
-0.03 -11.61
0,01 -27.87
-4.92 -19.64
-2.48 -14.89
-2.96 -16.72
-3.91 -18.83
-2.96 -3.65
8.39 -1.23
-3.04 -7.91
-4 -9.83
-1.5 -8.87
6.93 -5.82
0.93 -6.7
4.7 -6.31
1147 -1.09
8.8 =217
-0.49 -10.69
8.4 -3.11
-12.61 -14.19
-3.88 -2.76
-1.5 -5.27
109 8.1
12.65 8.46
9.33 5.16
12.62 8.73
-1.21 -7.81
401 . -7.56
-0.63 -2.37
13.65 8.29
16.06 8.38
-4.9 -15.06
0.94 -2.94
-14.2 -20.56
-14.23 -4.13
-9.74 -15.95
1.44 -8.5
2.07 -9.43
5.86 -1.65
-4.32 -4.63
5.74 -4.05
-3.76 0.1
18.47 19.1

5.12
~3.78
-3.77
-0.53
-2.71
-4.96

-29.52
-20,32
-26.3
-25.68
-20.56
-30.9
-24.64
-22.25
-23.28
-27.48
-6.48
-2.94
-6.47
-14.8
-15.75
-12.8
-14.38
-10.43
-10.44
-7.66
-15.23
-12.87
-15.04

1.24
-5.93

6.46

6.51

2.86

6.84

-10.78
-8.85
-2.82
10.96

7.09

-17.37
-1.62

-22.44
-2.36

-17.47
~7.04
-8.93
-4.41
-5.76
-4,73

9.8
26.49
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2/16/2003
211712003
2/18/2003
2/19/2003
2/20/2003
2/21/2003
212212003
2/23/2003
2/24/2003
2/25/2003
2/26/2003
2/27/2003
2/28/2003

3/3/2003

3/8/2003

3/9/2003
3/10/2003
3/11/2003
3/12/2003
3/13/2003
3/14/2003
3/15/2003
3/16/2003
3/17/2003
3/18/2003
3/19/2003
3/20/2003
3/21/2003
3/22/2003
3/23/2003
3/24/2003
3/25/2003
3/27/2003
3/28/2003
3/29/2003
3/30/2003
3/31/2003

4/1/2003

4/2/2003

4/3/2003

4/4/2003

4/5/2003

4/8/2003

4/7/2003

4/8/2003

4/9/2003
4/10/2003
4/11/2003
41122003
4/13/2003
4/14/2003
4/15/2003
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18.67
19.41
20.48
12.89
12.85
14.57
14.37
11.04
14.4
14.96
14.64
10.54
22.2
18.37
8.95
10.76
14.64
12.31
16.2
437
11.8
12.61
21.83
22.46
17.94
14.88
11.91
1.68
9.48
16.04
16.61
16.2
12.24
22.56
23.93
22.16
22.40
5.33
13.29
0.79
3.79
4.67
3
712
-1.64
-3.16
8.16
19.09
21.94
21.37
21.73
-6.19

21.44
20.68
24.19
16.9
23.7
2415
26.2
25.4
16.09
18.93
17.5
3.92
15.04
11

6
9.53
11.53
9.68
13.43
8.18
14.96
11.83
19.98
20.78
16.72
14.85
17.46
-0.97
437
9.48
11.24
11.54
12.28
22.93
23.34
22.52
22.54
4.85
14.56
0.8
2.84
5.04
4.9
0.78
5.1
3.56
4.8
15.83
18.71
17.77
18.9
-5.81

29.68
30.07
31.31
26.11
30.06
31.74
34.41
34.4
20.48
25.07
24.59
0.95
10.35
4,75
2.68
5.6
5.94
3.64
8.25
8.82
16.73
9.72
14.63
14.27
11.5
10.25
25.58

13.85

20.6
20.24
20.42
18.28

5.68

13.3
-0.03

5.5
6.8

6.96
13.06

9.99
10.15

2.24
11.27
13.26
12.54
12.64
-1.43
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4/16/2003
4/17/2003
4/18/2003
4/19/2003
4/20/2003
4/21/2003
4/22{2003
' 4/23/2003
4/24/2003
4/25/2003
4/26/2003
4/27/2003
4/28/2003
4/29/2003
4/30/2003

5/1/2003 .

5/2/2003
5/3/2003
5/4/2003
5/5/2003
5/6/2003
5/7/2003
5/8/2003
5/9/2003
5/10/2003
5/11/2003
5/12/2003
5/13/2003
5/14/2003
5/15/2003
5/16/2003
5/17/2003
5/18/2003
5M19/2003
5/20/2003
5/21/2003
5/22/2003
5/23/2003
5/24/2003
5/25/2003
5/26/2003
5/27/2003
5/28/2003
5/29/2003
5/30/2003
5/31/2003
6/1/2003
6/2/2003
6/3/2003
6/4/2003
6/5/2003
6/6/2003
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-1.78
-3.95
-1.21
8.25
6.76
7.59
3.69
1.3
28.15
33.11
34.73
43.3
26.3
22.61
16.26
19.97
5.87
5.61
8.32
5.59
8.65
35.3
32.6
34.1
20.37
20.68
9.38
8.44
15.37
8.68
19.37
21.5
2297
2118
22.36
-8.68
1.41
6.15
4.28
5.88
16.96
-5.39
-2.86
21
8.98
10,43
10.61
8.72
-3.93
0.23
-1.26
-5.12

0.36
-2.85
-5.13

578

467

5.45

1.03

4.39
2515
3247
34.14

47.52
35.63
31.02
20.07
19.37

3.2

1.09

3.64

2.99

7.80

35.7

31.9

32.6

24.95
26.14
12.21
12.74

18.7
10.23
12.31

2.2

3.54
-1.67

3.86

-4.4
-4.62

0.78
-1.66

0.91
16.82

-9.1
-3.07

0.08

8.09
10.07
11.55

9.13
-4.37

0.72

.19
-6.38

2,21
-1.7
-5.68
5.1
2.87
249
-3.78
-0.21
20.16
29.38
29.17
48.7
44.89
41.91
23.32
14.57
-1.91
-2.88
0.07
-2.19
7.03
38.6
33.8
337
27.61
29.6
12.37
12.74
20.59
11.46
16.74
2.64
2.96
-0.63
2.19
2.7
-8.91
-2.46
-4.3
-4.13
15.64
-10.54
-3.57
-4.22
442
6.65
7.06
471
-1.77
-2.02
-2.55
-5.37

Page 4

MICROTOX2003



\\\’
\
3

7

6/7/2003

6/8/2003

6/9/2003
6/10/2003
6/11/2003
6/12/2003
6/13/2003
6/14/2003
6/15/2003
6/16/2003
6/17/2003
6/18/2003
6/19/2003
6/20/2003
6/21/2003
6/22/2003
6/23/2003
6/24/2003
6/25/2003
6/26/2003
6/27/2003
6/28/2003
6/29/2003
6/30/2003

7/1/2003

7/2/2003

7/3/2003

7/4/2003

7/5/2003

7/6/2003

7/7/2003

7/8/2003

7/9/2003
7/10/2003
7/12/2003
7113/2003
7/14/2003
7/15/2003
7/16/2003
71712003
7/18/2003
7/19/2003
7/20/2003
7/21/2003
7/22/2003
7/23/2003
7/24/2003
7/25/2003
7/26/2003
7/27/2003
7/28/2003
7129/2003
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-2.78
-4.38
-3.65
-3.54
517
2.41
417
-7.58
-6.58
-4.24
7.46
27.04
-0.94
5.31
9,76
19.23
18.65
23.36
28.27
~-747
-3.86
-15.69
-11.57
-15.09
-11.81
-5.05
8.26
1.31
6.34
7.56
4.68
-3.89
-5.26
-3.43
11.22
12.6
10.84
12.18
4
9.07
6.67
-8.34
-3.47
-7.14
-3.34
-0.51
1.34
2.26
34
7.39
2.25
-11.54

-8.76
-9.55
-10.24
-4.93
216
-1.4
0.9
-9.69
-10.23
-11.71
-0.25
14.36
-4,22
-3.42
3.63
5.67
6.42
11.94
16.15
~12.15
-1.82
-15.06
-10.32
-14.27
-8.72
-6.71
1.58
-3.63
0.56
3.59
4.35
-6.25
-6.3
-1.77
4.1
6.46
5.86

8

1.92
6.88
4.26
-15.67
-18.654
-22.42
~16.54
-11.62
1.04
0.3
5.02
9.82
3.38
-8.46

-8.16
-9.26
-11.73
-8.44
1.25
-1.4
047
-3.85
-7.61
-7.38
-4.6
12.06
-1.73
29
3.52
0.23
-1.13
4.62
5.27
-25.57
-6.67

1.62
-9.15
-3.86
-3.62
-6.24
-6.62
-0.44

0.91

-11.08
9.99

-14.28
126

0,99
6.69
4,62
-10.1

-16.51

-14.11

11.73

0.2
-1.28
119

1.91

8.61
5.34
-6.54
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7/30/2003
7/31/2003
81/2003
8/2/2003
8/3/2003
8/4/2003
8/5/2003
8/6/2003
8/7/2003
8/8/2003
8/9/2003
8/10/2003
8/11/2003
8/12/2003
8/13/2003
8/14/2003
8/15/2003
8/16/2003
8/17/2003
8/18/2003
8/19/2003
8/20/2003
8/21/2003
8/22/2003
8/23/2003
8/24/2003
8/25/2003
8/26/2003
8/27/2003
8/28/2003
8/29/2003
8/30/2003
8/31/2003
9/1/2003
9/2/2003
9/3/2003
9/4/2003
9/65/2003
9/6/2003
9/7/2003
9/8/2003
9/9/2003
9/10/2003
9/11/2003
9/12/2003
9/13/2003
9/14/2003
9/15/2003
9/16/2003
9/17/2003
9/18/2003
9/19/2003

-5.45
-9.47
3.47
22.48
20,95
20.44
20.53
-2.37
1.95
18.97
21.69
22.62
21.54
-4.14
1.04
-5.86
-3.76
-6.08
-8.13
-9.12
-16.16
-12.63
3.08
1.31
213
0.09
6.87
-7.21
1.68
-1.42
7.07
1.5
13.82
17.34
-5.55
-21.27
-21.79
6.2
-0.08
5.52
7.12
243
15.15
2317
5.12
10.56
7.45
6.31
6.38
-0.68
6.61
4.08

-2.54
-6.24
-1.42
17.58
16.17
16.39
15.42
-8.71
-3.33
14.98
18.39
18.16
16.7
-6.56
0.0c
-6.95
-5.14
-4.69
-7.74
-5.77
-14.72
-13.17
-3.97
-8.03
-5.49
-7.19
-0.25
-12.56
=31
-7.89
-15.83
-13.36
-13.93
-8.21
-6.79
-8.98
-6.78
2.82
-3.32
5.11
3.44
6.16
8.96
24.95
9.26
8.63
9.48
7.64
1.82
-3.02
4.05
0.29
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528
0.1
-2.5
14.5
14.66
16.31
12.53
-12.36
-3.89
4.47
8.01
5.53
1.37
-7.14
-3.156
~13.31
-12.24
-12.16
-14.73
-11.36
-14.74
-11.29
~3.64
0.24
2,19
-0.03
4.82
-12.01
-1.82
-24.02
-22.08
-18.21
-19.68
-9
-12.18
-3.24
-3.35
-0.39
-2.12
2,94
2.66
3.62
4.43
25.91

-1.01
-3.95

227
-1.96
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9/20/2003
9/21/2003
9/22/2003
9/23/2003
9/24/2003
9/25/2003
9/26/2003
9/27/2003
9/28/2003
9/29/2003
9/30/2003
10/1/2003
10/2/2003
10/3/2003
10/4/2003
10/5/2003
10/6/2003
10/8/2003
10/9/2003
10/10/2003
10/11/2003
10/12/2003
10/13/2003
10/14/2003
10/15/2003
10/16/2003
10/17/2003
10/18/2003
10/19/2003
10/20/2003
10/21/2003
10/22/2003
10/23/2003
10/24/2003
10/25/2003
10/26/2003
10/27/2003
10/28/2003
10/29/2003
10/30/2003
10/31/2003
11/1/2003
11/2/2003
11/3/2003
11/4/2003
11/5/2003
11/6/2003
11/7/2003
11/8/2003
11/9/2003
11/10/2003
11/11/2003
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0.24
10.58
11.73
14.47
14.64
0.138

1.94
-1.45
-3.28
-3.96

-1.2

0.53

0.93
1112

8.69

7.71

4.88

0.57

1.6

0.96
-1.94
-4.05
-8.66
-11.3
-3.63

9.17

5.54

5.22
-1.33
-0.62
-0.27

4.62

1.83

4.97

349
13.78

4.22

1.94
-0.55

1.42

1.05
-4.75
-3.71
-0.62

0.29
-1.93

6.89

7.92

7.43
10.54
-3.96

-0.85

-56.33
2.75
3.36

10.93

6.2
1.05
1.42

-3.01

-4.96

-6.05
1.86
0.89
2.59

11.09

13.98

12.31
9.66

-1.43

-1.08

-1.72

-1.82

-4.46

-8.68

-0.88
0.91
8.83
6.98
5.58

4.2
5.22
2.64
3.35
2.73

5.34
22.59
4.23
-5.39
-4.46
-4.33
-4.34
~11.81
-13.02
-9.2
-3.1
-6.4
3
3.06
5.81
7.73
-7.57
-1.9

-4.72
2.38
3.72

11.08
5.87
4.21
7.28
2,58
0.94

-0.74
5.97
5.69

-0.21

5.2
8.67
7.97

5.1

-1.97
0.13
0.14

-1.58

-3.34
-8.2

-9.72

-0.89
7.99
3.65

25
-6.3

-0.76

-5.46

-0.64

-4.13

-2.45
=3.7

20.61

9.38 .

-8.42
-4.83
-4.36
-2.56
-9.26
12.98
-12.1
-6.04
-9.61
-0.84

1.67

249

2.55

8.7
-1.88
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11/12/2003 6.94 2.86 -1.08
11/13/2003 7.47 8.11 7.43
11/14/2003 4.2 4.61 2.18
11/16/2003 517 573 3.6
11/16/2003 5.58 6.39- 1.85
11/17/2003 -8.14 -8.26 -8.88
11/18/2003 5.28 -1.34 -3.69
11/19/2003 -3.34 -11.07 -0.85
11/20/2003 -3.25 -9.34 -8.11
11/21/2003 -4 -6.8 -5.33
11/22/2003 -1.83 -8.51 -7.73
11/23/2003 -4.12 -5.96 -5.73
11/24/2003 -2.54 -6.18 -2.27
11/25/2003 -0.82 -1.78 31
11/26/2003 3.24 -0.48 -3.75
11/27/2003 8.06 -3.19 -2.38
11/28/2003 724 093 -4.5
11/29/2003 9.08 4.02 -0.73
11/30/2003 9.64 4.17 -0.68

12/1/2003 -4.46 -5.28 -7.41

12/2/2003 -0.58 1.5 -1.61

121312003 -8.95 -9.94 -12.16

12/4/2003 9.05 9.72 15.85

12/5/2003 17.86 15.96 21.72
12/6/2003 18.09 16.86 21.54

12/7/2003 20.2 20.22 234

12/8/2003 18.22 16.97 21.28

12/9/2003 8.77 6 5.81
12/10/2003 9.54 5.09 8.88
12/11/2003 3.59 -0.45 -3.69
12/12/2003 0.2 -5.59 -10.1
12/13/2003 5.89 3.67 -0.42
12/14/2003 13.99 10.52 9.27
12/15/2003 11.96 9.12 5.71
12/16/2003 11.59 8.28 3.78
12/17/2003 14.04 10 6.27
12/18/2003 9.3 4 0.65
12/19/2003 13.95 7.54 -1.14
12/20/2003 11.71 8.29 -2.39
12/21/2003 12.76 1042 = 1.14
12/22/2003 12.18 8.83 -1.44
12/24/2003 66 3.08
12/26/2003 11.84 9.32
12/27/2003 11.96 7.6
12/28/2003 10.38 5.78
12/29/2003 10.46 8.2
12/30/2003 -0.06 -3.44 -2.88
12/31/2003 4.56 3.26 -1.72
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Summary of Microtox 2004 Data

5MIN 15MIN  30MIN

12/1/2003 -4.48 -5.28 -7.41
12/2/2003 -0.58 1.5 -1.61
12/3/2003 -8.95 -9.94 -12.16
12/4/2003 9.05 9.72 15.85

12/5/2003 17.86 15.96 21.72
12/6/2003 18.09 16.86 21.54

12/7/2003 20.2 20.22 23.4
12/8/2003 18.22 16.97 21.28
12/9/2003 8.77 6 5.81
12/10/2003 9.54 5.00 8.88
12/11/2003 3.59 -0.45 -3.60
12/12/2003 0.2 -5.59 -10.1
12/13/2003 5.89 3.67 -0.42
12/14/2003 13.99 10.52 927
12/15/2003 11.96 9.12 5.71
12/16/2003 11.59 8.28 3.78
12/17/2003 14.04 10 6.27
12/18/2003 9.3 4 0.65
12/19/2003 13.95 7.54 114
12/20/2003 11.71 8.2¢ -2.39
12/21/2003 12.76 10.42 1.14

. 12122/2003 12.18 8.83 -1.44

% 12/24/2003 6.6 3.08

' 42/26/2003 11.84 9.32
12/27/2003 11.96 7.6
12/28/2003 10.38 5.78
12/29/2003 10.46 8.2

12/30/2003 -0.06 -3.44 -2.88
12/31/2003 4.56 3.26 -1.72

1/1/2004 7.87 4.5 0.64
1/2/2004 9.49 10.08 6.71
1/3/2004 4.2 4.09 22
1/412004 12.33 10.12 7.84
1712004 3.89 1.92 -0.65
1/8/2004 2.85 1.73 7.85
1/9/2004 -1.04 -4.73 -7.37
110/2004 - 3.2 3.93 0.84
1/11/2004 3.5 2.46 1.44
1/12/2004 1.24 1.55 -0.02

1/13/2004 -1.59 124  -1.38
1/14/2004 -0.25 0.83 4.03
1/15/2004 1.47 3.55 4.45
1/16/2004 3.52 3.78 1.76
111712004 6.85 5.08 4.64

1/18/2004 10.11 8.9 8.3
1/19/2004 6.07 5,56 5.36
1/20/2004 6.48 5.02 5.23

1/21/2004 16.89 12.26 16.14
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1/22/2004 11.36 0.92 7.29
1/23/2004 9.33 8.38 3.7
1/25/2004 4,55 2.26 2.15
1/26/2004 7.52 7.46 6.52
1/27/2004 10.96 11.89 13.32
1/28/2004 9.04 9.57 10.18
1/29/2004 7.18 6.64 3.83
1/30/2004 7.95 8.31 6.43
1/31/2004 6.41 3.238 3.41
2/1/2004 8.88 1.45 5.01
2/2/2004 7.48 2.86 4.48
2/4/2004 12.98 14.37 7.48
2152004 9.48 10.92 4.23
2/6/2004 7.58 41 1.46
2/7/2004 15.9 12.33 11.15
2/8/2004 18.87 15.91 13.46
2/9/2004 16.23 10.08 9.37
2/10/2004 19.67 16.74 17.46
2/11/2004 -6.47 -4.37 -1.15
2/12/2004 -3.03 -5.38 -2.13
2/14/2004 -5.8 -8.79 -12.25
2/15/2004 0.29 0.11 -5.53
2/16/2004 1.53 594 29
2/17/2004 -0.79 5.25 211
2/18/2004 0.51 5.87 245

2/19/2004 4.35 7.36 14.74
2/20/2004 4.95 10.78 21.44

2/21/2004 454 8.43 15.29
2/23/2004 8.94 10.33 17.89
2/24/2004 74 12.31 19.52
2/25/2004 5 9.03 14.76

2/26/2004 222 10.74 17.1
2/27/2004 10.54 12.38 14.26
3/1/2004 2297 27.54 28.3
3122004 24.65 28.68 29.67

3/3/2004 2.61 6.56 11.1
3/4/2004 11.77 12.54 1712
3/56/2004 7.9 8.1 7.74
3/8/2004 7.09 7.11 9.18
3/9/2004 5,356 6.31 7.84
3/10/2004 7.1 8.97 9.14

3/11/2004 7.07 10.14 11.44
3/15/2004 8.14 6.04 9.66
3/16/2004 8.35 8.48 14.15
31712004 13.26 14.32 15.28
3/19/2004 13.66 14.08 18.12
3/21/2004 18.16 18.05 18.45
3/22/2004 9.66 9.47 10.98
3/23/2004 10.2 9.99 9.74
3/24/2004 10.43 7.36 9.54
3/25/2004 30.9 28.54 26.46
3/26/2004 30.5 28.97 27.19
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3/27/2004
3/28/2004
3/29/2004
3/30/2004
3/31/2004
4/2/2004
4/3/2004
4/4/2004
4/5/2004
4/6/2004
4/7/2004
4/8/2004
4/9/2004
4/10/2004
4/11/2004
4/12/2004
4/13/2004
4/14/2004
4/15/2004
4/16/2004
4/17/2004
4/18/2004
4/19/2004
4/20/2004
4/21/2004
4/22{2004
4/23/2004
4/24/2004
4/25/2004
4/26/2004
4/27/2004
412812004
4/29/2004
4/30/2004
5/1/2004
5/2/2004
51312004
5/4/2004
5/6/2004
5/6/2004
5/7/2004
5/8/2004
5/9/2004
5/10/2004
-5M11/2004
5{12/2004
5/13/2004
5/14/2004
5/15/2004
5/16/2004
5/17/2004
5/18/2004
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31.52
29.6
3.12
18.8

18.42
4.32

20.49

27.53
20.9

21.41
3.1
5.1
0.32
6.79

19.81

23.61

21.36

22.79
0.82
0.568
2.29
6.32

10.32

13.79
9.78
1.41
7.96
6.92
7.58
5.96
6.87
6.53
0.81

23

23.59

13.67

11.87
8.06

16.09

13.06
8.54

10

16.75

15.74

13.89

17.62
211
6.51

25.03

2313

24.06

23.44

30.7
28.6
2.23
16.4
17.95
-2.44
12.98
25.79
24,82
16.48
4.51
5.93
2.75
-0.74
8.15
14.77
13.99
15.75
-0.2
3.58
-6.11
-0.65
6.27
11.22
5.08
3.64
5.19
3.32
2.26
-0.47
2
3.15
1.24
-2.67
23.13
15,23
12.55
5.7
10.73
8.7
2.81
6.46
13.27
15.68
12.83
16.32
-3.3
4.19
21.65
19.87
21.55
20.26

28.23
26.68
-0.96
13.14
14.58
-7.4
12.36
23.6
24.21
16.45
10.84
8.06
5.52
-3.42
7.71
14.49
12.3
15.39
2.8
2.82
-2.29
-2.32
6.14
10.82
6.13
8.82
4.51
1.02
2.63
-0.03
3.98
2.25
3.78
-3.88
20.48
16.61
12.67
5.31
12.67
7.51
1.46
4,95
11.95
12,67
9.04
13.02
-10.53
1.88
19.19
18.56
20.31
19
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5/19/2004
5/20/2004
5/21/2004
5/22/2004
5/23/2004
5/24/2004
5/25/2004
5/26/2004
5/27/2004
5/28/2004
5/29/2004
5/30/2004
5/31/2004
6/1/2004
6/2/12004
6/3/2004
6/4/2004
6/5/2004
6/6/2004
6/7/2004
6/8/2004
6/9/2004
6/10/2004
6/11/2004
6/12/2004
6/13/2004
6/15/2004
6/16/2004
6/17/2004
6/19/2004
6/20/2004
6/21/2004
6/22/2004
6/23/2004
6/24/2004
6/25/2004
6/26/2004
6/27/2004
6/28/2004
6/29/2004
6/30/2004
7/1/2004
71212004
7/3/2004
7/4/2004
7/6/2004
7/6/2004
7/7/2004
7/8/2004
7/8/2004
7/10/2004
7/11/2004
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-2.75
1.15
6.89
9.99
7.51
9.17
8.39
2.36
4.76
9.91

21.54

22.36
23.26
20.11
017
2.06
8.75

19.86

16.97

17.95

17.76
3.59
3.48
3.34

21.07

18.63

20.69

15.03

-1.82
-0.9

-0.69

-2.35

-2.33
112
0.21

-1.88

17.09

12.69

9.7

13.51
243
2.32
8.43

6.7
5.91
0.81
2.39
5.24
4.96
1.71
4.53
518

-5.14
3.7
4.51
794
577
7.83
6.2
-2.81
0.097
3.51
16.6
19.78
18.1
15.71
-0.52
-0.94
6.79
18.09
13.92
15.78
17.14
3.42
1.64
0.12
18.06
16.61
17.74
14.63
-3.25
-4.44
-2.86
-2.69
-1.25
0.29
5.52
-2.92
13.26
9.86
23.68
2777
1.19
1.67
10.99
10.14
10.16
7.75
1.13
9.79
8.62
-0.49
-0.65
-1.74

-3.83
6.26
2.57
5.54
4.79

6
4.25
-10.98
-4.43
-2.08
17.76
18.65
19.38
17.04
2,75
4.32
4.04
17.67
12.23
14.44
17.11

3.57
-3.15
-0.28
17.67

14.6
16.67
27.09

3.42

-1.55
0.25

-2.52
7.91

-1.85

20.95
17.4
12.15
13.24
50.62
52,29
2.1
1.85
6.2
5.37
5.64
2.77
1.42
7.35
7.01

-0.75
1.83

-1.07
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7/12/2004
7/13/2004
7/14/2004
7/15/2004
7/16/2004
7/17/2004
7/18/2004
7/19/2004
7/20/2004
7/21/2004
71222004
7/23/2004
712412004
7/25/2004
7/26/2004
7/27/2004
7/28/2004
7/29/2004
7/30/2004
7/31/2004

8/1/2004

8/2/2004

8/3/2004

8/4/2004

8/5/2004

8/6/2004

8/7/2004

8/8/2004

8/9/2004
8/10/2004
8/11/2004
8/12/2004
8/13/2004
8/14/2004
8/15/2004
8/16/2004
8/17/2004
8/18/2004
8/19/2004
8/20/2004
8/21/2004
8/22/2004
8/23/2004
8/24/2004
8/25/2004
8/26/2004
8/27/2004
8/28/2004
8/29/2004
8/30/2004
8/31/2004

9/1/2004
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258
-0.96
-2.66

4.28

3.25

21.49
2257
21.36
19.32

1.37
14,35

5.14

16.1
18.51

23.09
20.54
-2.97

2.3

2.71

8.32

7.52

6.76

5.21
-0.94

1.71

8.24

22.89
2276
24.49

225

-7.23
-36

2.58
-2.89
-0.62
-4.93

2.79
12.91
-2.86
-2.01

2.93
18.24
26.12
18.89
23.23
-1.43

8.03

7.88

6.84

3.28
-7.54

-15.35

-3.17
-6.54
-1.79
5.89
-3.91
12.81
15.64
17.1
13.:M
-5.12
12.44
225
13.35
16.72
22.29
19.96
-1.56
-1.06
2.1

5
417
2.48
1.32
-4.37
0.43
4.88
18.88
20.97
23.54
22.82
-10.11
-3.08
-2.99
-6.88
-2.52
-4.29
-2.44
797
-4.69
-3.01
-2.85
17.25
23.58
16.82
22.32
-6.59
1.39
2.34
1.81
-0.51
-8.28
2.23

-0.14
1.49
12.48
17.48
-2.34
14.74
16.3
16.37
12.73
-7.04
11.05
0.1
13.03
16.45
18.97
16.62
0.51
1.73
9.17
.79
7.61
5.36
2.27
-3.23
-0.8
5.48
19.84
19.74
22.3
20.64

-10.44

-2.09
-2.38
-6.87
-1.04
-3.98
1.1
7.43
-2.45
-2.28
-0.23
17.24
2211
15.78
21.28
-6.76
0.57
2
0.79
01
-10.82
-1.02
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9/2/2004 749 -0.09 -0.53
9/3/2004 24.79 19.24 19.59
9/4/2004 24.23 20.76 18.72
9/5/2004 23.58 18.76 16.94
9/6/2004 24.43 23.24 21.26

9/7/2004 -8.74 -5.93 -4.71
9/8/2004 -13.58 -9.35 -7.37
9/9/2004 -1.07 -2.95 -5.31
9/10/2004 3.18 0.6 -1.34
9/11/2004 3.95 3.17 1.97
9/12/2004 21 2.55 -1.24
9/13/2004 0.01 1.12 ~3.45
9/14/2004 3.59 -1.6 0.21
9/15/2004 23.94 20,88 20.4
9/16/2004 8.56 4.01 3.58
9/17/2004 22.89 18.72 18.4
9/18/2004 2.32 -1.56 0.73
9/19/2004 9.3 4.83 6.3
9/20/2004 10.03 511 3.85
9/21/2004 5.62 2486 3.1
9/22/2004 538 0.22 3.03
9/23/2004 0.37 -6.2 -3.97
9/24/2004 3.86 -0.54 5.73
9/25/2004 5.83 2,28 7.13
9/26/2004 228 1.4 5.92
9/27/2004 28 3.63 7.76
9/28/2004 1.9 -1.77 3
9/29/2004 12.8 9.05 10.73
9/30/2004 2.29 -5.34 1.32
10/1/2004 10.22 3.89 8.56
10/2/2004 11.79 7.86 9.29
10/3/2004 17.05 11.98 7.8
10/4/2004 11.21 8.93 9.08
10/512004 -9.67 -4.07 3.91
10/6/2004 -15.36 -9.32 -7.48
10/7/2004 -5.16 9.7 -8.17
10/8/2004 2.03 -0.91 -3.35
10/9/2004 -0.41 -0.75 -2.66
10/10/2004 1.68 3.95 0.86
10/11/2004 -0.41 2.4 1.28
10/12/2004 6.63 3.98 6.45
10/13/2004 15.57 12.27 16.83
10/14/2004 9.33 6.5 10.38
10/15/2004 8.17 7.09 6.91
10/16/2004 6.02 4.8 422 :
10/17/2004 8.97 8.16 715 '
10/18/2004 2.78 3.78 3.91
10/19/2004 4.58 -1.96 04

10/20/2004 20.85 13.99 16.71
10/21/2004 18.73 12.29 14.35
10/22/2004 19.81 13.8 16.03
10/23/2004 -15.68 -16.41

P\2160-05-070\4(g)report draft\Appendix D Tox data\MlCROTOX2004MICROTOX2004Sheet1



10/24/2004
10/26/2004
10/27/2004
10/28/2004
10/29/2004
10/30/2004
10/31/2004
11/1/2004
11/2/2004
11/4/2004
11/5/2004
11/6/2004
11/7/2004
11/8/2004
11/9/2004
11/10/2004
11/11/2004
11/12/2004
11/13/2004
11/14/2004
11/15/2004
11/16/2004
11/17/2004
11/18/2004
11/19/2004
11/20/2004
11/21/2004
11/22/2004
11/24/2004
11/25/2004
11/26/2004
11/27/2004
11/28/2004
11/29/2004
11/30/2004
12/1/2004
12122004
12/3/2004
12/4/2004
12/5/2004
12/6/2004
12/7/2004
12/8/2004
12/9/2004
12/10/2004
12/11/2004
12/12/2004
12/13/2004
12/14/2004
12/15/2004
12/16/2004
1211772004
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-13.84
-13.09
-19.04
0.58
3.68
9.12
447
14.51
14.5
-1.78
13.6
19.11
19.16
8.03
13.71
4.69
12.32
1.64
5.19
2.49
117
-2.51
-2.43
233
3.54
1.84
8.06
6.19
8.07
-1.39
-1.17
3.61
4.78
1.77
-2.68
5.23

. 4.08
-1.39
8.66
8.21
9.18
-4.29
5.07
3.84
19.76
17.56
16.78
18.04
-0.41
1.71
0.63
~2.03

-8.531
-8.61
-9.32

1.16
427
12.4
5.31
14.89
16.31
9.27
10.97
18.2
18.52
16.77
18.95
0.94
2.68
0.12
2.4
0.36
-0.46
1.76
-4.78
2.15
5.03
-3.12
3.75
2.83
5.83
-5.56
33
4.35
42
27
2,07
9.56
7.36
-5,33
5.08
4.63
6.24
-8.91
3.32
0.46
16.53
14.69
14.39
16.27
6.1
-0.99
-3.86
-5.27

2.77
8.21
2.24
10.65
10.76
-0.74
0.88
16.67
16.15
33.44
36.87
10.79
184
3.4
5.26
3.04
297
9.25
-0.71
3.94
7.43
-1.97
5.74
5.18
5.98
~4.45
1.82
6.83
4.06
2.64
28
15.26
13.36
-4.32
3.23
3.29
5.71
-8.67
0.85
-0.47
16.78
14.93
14,75
16.1
-5.88
-2.59
-6.256
-3.93
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12/17/2004
12/21/2004
12/22/2004
12/23/2004
12/24/2004
12/25/2004
12/26/2004
12/27/2004
12/28/2004
12/29/2004
12/30/2004
12/31/2004
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-2.01
-6.2
-1.87
0.14
275
4.29
-7.34
~7.86
-10.54
-6.65
-2.91
~4.16

-5.3
-8,22
-2.15
-0.66

4.18

6.94
-2.26
7.2

10.2
-5.16
-1.96
~1.96

-4.64
1.76
4.52
6.29

13.39
114

53

15.45
15.2
5.37
9.04

6.8
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: ____,3’

Summary of 2005-2006 Microtox Resuits

12/1/2005
12/2/2005
12/3/2008
12/4/2005
12/5/2005
12/6/2005
12/7/2005
12/10/2005
12/11/2005
12/12/2005
12/13/2005
12/14/2005
12/15/2005
12/16/2005
12/17/2005
12/18/2005
12/19/2005
12/20/2005
12/21/2005
12/22/2005
12/23/2005
12/24/2005
1212512005
12/26/2005
12/27/2008
12/28/2005
12/30/2005
12/31/2005
1/1/2006
1/2/2006
1/3/2006
1/4/2006
1/5/2006
1/6/2006
1/7/2006
1/8/2006
1/9/2006
1/10/2006
111/2006
112/2006
1/14/2006
1/15/2006
1/16/2006
1/18/2006
1/20/2006
112172006
1/22/2006
1/23/2006
1/24/2006

S MIN
-3.39
-5.85
14.92
11.39
12.34
12.31

7.94
8.38
4.34
5.99
411
16.73
16.08
Z0
20.16
4.67
10.06
4.36
2,59
0.36
4.05
-7.86
-9.65
-2.6
-5.69
12.23
18.47
19.08
15.96
17.22
-4.44
4.7
4.29
2.42
2.8
4.64
-1.58
-3.18
-4.13
2.59
17.45
- 18.45
20.1
20.31
-2.21
22.03
24.38
20.3
20.97

15 MIN
-10.2
-5.29
10.74
12.14
11.76

8.49
16.48
9.39
4.35
6.6
-1.67
13.16
13.71
17.44
16.49
2.1
4.68
23
3.14
0.56
1.41
-13.27
-15.82
-7.11
=12.5
11.22
15.87
16.72
13.15
13.72
-0.24
3.46
1.08
-2.73
-1.51
0.1
-2.83
-10.23
-8.88
-0.18
17.16
17.51
19.14
19.62
-6.85
18.63
20.76
13.98
17.04

30 MIN
-4.47
2.15
11.22
20.23
18.9
9.4
23.44
12.14
1.86
1.77
0.38
14.07
15.45
17.72
18.43
3.69
8.52
8.38
4,95
5.21
6.74
-9.01
-14.59
-8.17
-14.8
6.62
14.47
12.16
9.94
11.27
-0.82
1.4
1.67
-2.79
-2.64
-1.98
-5.98
-9.54
0.07
7.66
18.19
21.69
18.71
19.46
-1.05
25.24
25.21
16.85
20.37
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e,

1/25/2006
1/26/2006
1/27/2006
1/28/2006
1/29/2006
1/31/2006
2/1/2006
21212006
2/3/2006
2/4/2006
2/5/2006
2/6/2006
21712006
2/8/2006
2/9/2006

2/11/2006 -

2/12/2006
2/13/2006
2/14/2006
2/16/2006
2/16/2006
2/17/2006
2/18/2006
2/19/2006
2/20/2006
2/21/2006
2/22/2006
2/23/2006
2/24/2006
2/25/2006
2/26/2006
2/27/2006
2/28/2006

3/1/2006

3/2/2006

3/3/2006

3/4/20006

3/6/2006

3/6/2006

3/7/2006

3/8/2006

3/9/2006
3/10/2008
3/11/2006
3/12/2006
3/12/2006
3/13/2006
3/14/2006
3/15/2006
3/16/2006
3/17/2006
3/18/2006

-3.03
-11.03
-0.76
-10.6
-13.35
10.92
28.44
24.82
24.28
24.36
2.24
20.53
8.02
4.2
6.74
2.01
5.8
3.84
-3.64
-0.32
3.08
0.67
212
3045
31.21
2572
24.55
1.98
15.33
0.86
16.37
14.86
1913
17.24
-0.91
4.35
2.04
7.48
6.57
7.76
8.25
-5.63
-2.8
1.65
1.65
18.09
16.2
14.4
16.37
-1.49
-1.96
-3.81

-0.39
-13.69
-4.24
-13.47
-17.13
9.62
24.44
19.69
19.69
19.67
-0.11
14.21
6.72
4.98
6.63
-1.97
3.58
0.87
-9.53
-6.92
0.49
-2.45
-2.26
25.86
26.7
21.16
19.04
-2.57
13.76
-3.92
10.6
972
11.48
10.43
-6.81
1.28
-6.67
-2.62
-1.02
1.02
-0.16
-9.85
-7.41
-3.63
-3.63
12.82
10.2
7.82
7.07
-2.82
-1.39
-9.18

1.16
-12.32
4.09
-7.76
-10.75
15.38
28.78
21.48
22,03
21.27
7.29
23.36
9.87
10.87
9.97
-2.8
3.87
1.95
-6.23
-7
0.83
-5.01
-1.59
27.06
27.54
21.71
17.57
-3.95
10.96
-3.48
7.5
5.67
8.2
2.63
-5.73
-3.99
3.17
0.02
2.24
0.15
548
-6.82
0.44
-3.5
-3.5
7.01
577

- 5.84

24
0.56
4.52

-11.15
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3/19/2006
3/20/2006
3/21/2006
3/22/2006
3/23/2006
3/24/2006
3/25/2006
3/26/2006
3/27/2006
3/31/2006
41112006
4122006
4/3/2006
41412006
4/5/2006
4/6/2006
41712006
4/8/2006
4/9/2006
4/10/2006
4/11/2006
4/12/2006
4/13/2006
4/14/2006
4/15/2006
4/16/2006
4/19/2006
4/21/2006
4/22/2006
4/23/2006
4/24/2006
4/25/2006
4/26/2006
4/27/2006
4/28/2006
4/29/2006
4/30/2006
5/1/2006
5/2/2006
5/3/2006
5/4/2006
5/5/2006
5/6/2006
5/7/2006
5/8/2006
5/9/2006
5/10/2006
5/11/2006
5/12/2006
5/13/2006
5/14/2006
5/15/2006

1.08
0.84
5.73
2.34
0.21
4.64
-13.21
-10.28
0.47

12.82
4.07
1.37
417
1.85

-3.36
0.83

19.51
23.5

22.64

23.97

26.83
716

12.01
8.73
8.63
3.36

21
592
4.4
7.39
7.05

-1.03
-7.9

-6.97

-9.57
-1.8
4.24
4.94

7.7

-7.82

-2.54
-3.1

12.53

11.73
8.96
9.73
1.96
1.06

-2.03
-5.87
0.87

-1.34
0.1
4.93

-0.93

-5.68

-2.88

-20.9

-18.43

-5.66

-8.73
7.48
-0.8

-2.63
1.75

-3.04

-5.45
443

14.06
17.9

16.66

18.81

21.09

0.77
6.81
3.81
4.28
3.29

-0.57
232
248
6.1
5.62

-3.09

-11.42
-11.04
-15.84

-4.97

-1.97
1.01
2.53

~11.12

-2.52

-4.13

1413

1526

14.21

14.94

-9.73
123

-11.8

-10.1

-3.73

-4.84
-5.99
1.73
-4.61
-6.42
2.6
-20.31
-20.25
-9.35
-14,09
5.77
1.75
7.89
4.07
0.16
-5.42
3.05
16.04
14.45
14.7
15.04
16.87
-1.39
10.47
9.2
7.9
11.25
-3.67
-2.9
-4.06
-1.03
-0.62
-6.32
-13.9
-14.53
-12.74
-3.07
2.51
3.39
3.68
-5.74
5.56
5.97
12.03
13.46
12.71
13.28
-7.96
-2
-15.8
-6.84
-5.45
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5/16/2006
5/17/2006
5/18/2006
5/19/2006
5/20/2006
5/21/2006
5/22/2006
5/23/2006
5/24/2006
5/25/2006

-8.56
-6.01
-4.61
2.37
7.22
5.88
4.25
8.32
-11.17
-5.77

-4.34
3.05
3.23

-0.57
7.98
4.11
0.51

-0.26

-22.36
-11.01

1.19
2.05
3.59
-2.01
~2.49
-3.23
-7.16
-7.71
-13.42
-6.39
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GENERAL PHYSICAL CHARACTERIZATION FIELD FORM

]'STATION D: LT LOCATION:
\ STREAM NAME:

L8 o Leg O]
) meten (oot RIVERBASIN: o, —

(AT 23 9 g BN 5, T PROJECT: fiom 0.0 it
INVESTIGATORS: (/727 | DATETTIWE: AT FORM CHECKED BY:

: Now - Past 24-hr Heavy rain Ih the laét 'n'”days? ﬁYes CTNo
SR L1 storm (heavyrain) [

rain (steady rain) - [] Air Temperature °C/°F
A [ showers (intermittent) [} : .
o . %L1 % cloud cover Ci %  Other

clear/sunny K

Stream Subsystem

' Stream Type
B (] Perennial Mntermlttent (] Tidal (] Coldwater R Warmwater
E Stream Origin : :

§ [ Glaclal 0 Spring-fed Catchment Area:
| [ Montane, non-glaclal ] Mixture of origins ~ Stream Order:

mi*.

& [] Swamp and bog (] Other __ '

i Stream Gradient: [J High (225f/mi) [ ] Moderate (10-24 ft/mi) @i_ow (<10 ft/mi) °

SRR Fiovs _ - Flows,Measured? ~ Reach: Siope
% [ High (] Moderate @L‘ow [ None es (] No

g Predominant Surrounding Landuse Local Watershed NPS Pollution

I 4 Forest 50 % [J Sub-Urban (3 No evidence ] Agricuitural

[ Pasture %  [] Commercial % {7 tndustrial Storm Water

{7 Row Crops % [ Industrial % , M\Urban!Sub-Urban Storm Water

W Urban 50 % O Other %

& Sinuosity
ft/mi :

& Mature Forest 1O 9 B’@hrub!Sapling'ﬂ% [ Herbs/Grasses % {1 Turf

b4 Riffle _Z £.2% [ Run % K Poot 2.7y,
Bl [Roads B Bridges [ Pipelines 24 Beaver Dams Point Source
G %Zgams {J Trash - D Cattle Access [ Mining [J ATV Crossing [F-Other _tut fanet

g Channelized: ] Yes &aome O No
§i Local Watershed Eroslon: [ None inima LiModerate  [] Heavy

B Channel Dynamics: [J Aggrading {3 Degrading (] Widening [ Headcutting

)
Yo

Sediment Deposits

Normal [ Sewage [ Petroleum- L) Sludge []Sawdust [JOls

Chemical [TJ Anaerobic [INone Sand I:]F\‘}Ict shells
S

§ Water Odors - : Water Surface Olls
‘ ormaliNone  [] Sewage {dsiick [Jsheen [JGlobs
[] Petroleum ] Chemical O Flecks JNone [J Other
[ Fishy (O other
B Turbldity/Water Clarity (if not measured) 13.3 ATW
§ [l Clear %Sﬂghtly turbid [ 1 Turbid
{ L] Opaque Stained [ Other,
i Sediment Odor

[ Other Other d

| Page1of1
V2.4 April 2005



GENERAL PHYSICAL CHARACTERIZATION FIELD FORM

- VIO 0400

STATION 1D, /_" C / LOCATION 5//7 W, ﬁ%« (/ ,,/é: » ”/O
STREAM NWE Covlre Coecl RIVER BASIN Obte 477
“LAT LONG - , CLENT 2, 577
- INVESTIGATORS 7P 7SR Ta? | |
FORM COMPLETED BY /9 ?/ REASON FOR SURVEY
: DATE . , -
Y4 /]7_‘;’ TIME___ 7300
WEATHER | Now Past 24 Has tHere been a heavy rain in the last 7 days?
CONDITIONS _ hours es [JNo
[ storm (heavy rain) [ o
[] rain (steady rain) ] Air Temperature 7O “C@
. {] showers (intermittent) 1
_%[ 1/ % cloud cover %  Other
I Q/ clear/sunny-
"STREAM _ | Strpdm Subsystem _ T Stream Type
ATTRIBUTES Perennial 7] Intermittent [ Tidal ' [J-Coldwater armwater
' Stream Ofigin ' : Catchment Area _mi?
't O Glaciat pring-fed
[] Non-glacial montane Mixture of origins
[] Swamp and bog [] other :
~ .
AYDROLOGY | Fiows , Flowé Measured?
: [1High []Moderate Llow []None Yes [JiNo
Vs : :
WATERSHED Prgdominant Surrounding Landuse - Local Watershed NPS.Pollution
}FEATURES Forest {_] Commercial [Z] No evidence ome potential sources
e [ ] Field/Pasture [] Industrial - - {] Obvious sources o
_J Agricultural - [T] Other :
(] Residential Local Watersfied Erosion .
[[JNone. [ Moderate [ Heavy
INSTREAM Proportnon of Reach Represented by Stream Morphology Types
FEATURES (JRifie__ 40 A, , .
‘ [ ] Run _
| | Pool U
Channelized [T]Yes [ Some ?{ o Qo
- 2
_ Dam Present [JYes []Some No £y €00 ‘/
WATER/ r Odors Water Surface QOils 0' 4 .
OBSERVATIONS ' | [Vf Normal/None  [] Sewage [] Slick Sheen” [ Globs
{ ] Petroleum [[] Chemical [lFtecks [JNone [T]Other
[] Fishy (] Other, '
Turbldity (if not measyfed) - |
Clear ightly turbid ] Turbid
, Opaque Stained [] Other
/ g
SEDIMENT/ Sodiment Odor . Sediment Deposits
OBSERVATIONS Normal [ ]Sewage []Petroleum ludge [Sawdust []Oils
A [l Chemical  [[] Anaerobic [ ]None and  [] Relict shells
[ other Other__ 457 SVLIY:
_Page 10of 1




9601 O'IA

Aqpomemay T Aqpeyosuo g pajeidwon
STVLOL
spewsy
joquo)
JaARsqQO
@4, . OIEM abe
T @4, iy oo
oy ] MO}
UORDSS SS0ID SUCRIPUDD
Buimojjo oy uo peseq Jood gy pooS JuepEOXe pejel wewunsesyy | -
- . pue .wmw.m.go_m.n ‘arnoqe
Vs /a] o6 | TF 7.t Wy efpugepls  ‘weansumog ‘weagsdn  ‘eog  ‘Buipem
P st ‘NOLLY.ANIIHO
lre 1o c° -
bz @ e 5°C oA U <JoA XeW ON s
Wwﬂ.% = 4 “N 15995 ON pogemy MOLIPSI
{ MMQ M e 75 Ajooen ealy Q\‘“ ‘BPtn
N m % S / \Qm "8l ; eBegyers
£ .l\ﬂ . 0 \ Qb \ c_ ..Q .

IQ. I Hﬂw C| S0C % 7 BbueyD "HO lw W lewi] pug L
®) (L] ,ad (7] m.% (@ w #75"_ opioooy S5 51 e s L \ \\w MR15
&U wog Iy 32 . wnn__o.m . . MQ\N\N\\N =¥rg

z8 .
‘ 7o) | &powep | £ : woy 7> TV powaem
ebreyosyy | eawy pdeq By @ | wdea | wipim | eoumsig | . . p

@ W vewon| o | 2= T | @ ) | (~07 womms

uuo juswainseayy moj/ebieyos)qg

e,




s

e

Lion Qil date 4/28/2005 Start
Stop

Station: LC-1

Waterbody: Loutre Creek

Crew: BJP/SKH

Max Vel:

0.51

Min Vel:

1.0

0.5

0.5

0.25

0.19 0.0475
1.5 0.5 0.5 0.31 0.25 0.0775
2.0 0.5 0.5 0.51 0.256 0.1275
2.5 0.5 04 0.47 0.2 0.094
3.0 0.5 0.4 0.4 0.2 0.08
3.5 0.5 0.3 0.29 0.15 0.0435
4.0 0.5 0.1 0.1 0.05 0.005
5.0 1.0 0 0 0 0

1555
1605




Stream Habitat Assessment (Seinl-Quantitatlvq)

pm——Y éC" / Date/ Time: LL} /2375 ( - Initials: S ;C{// TR

9. Aquatic Macrophytes and Periphyton (Percent Covera 0

e

Riffle Macrophytes | — | __ o & — —~ 1 6 o — o
ot . | Perihyton | T T = T —_ ® o | — o
Pool - Macrophytes 75~ |1 < o | o P o |- | = > 5.9
Periphyton ) o |14 &/ O O 6\' V)

: ' y 2 73
Slope (Y | 2° | P8’ | F0 | 2D | (o Lo | 70 70 | o
Score 910 = 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.

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 Im acts -

et fa @y g | uila s oy Y |4l
' C=Catfle . 7 .R=Row[Craps U= Urban/Bncroachment [ = Industrial Encroachment - O = Other

Swre 0 =none 1 = minor affect 2=moderato affect 3= mafor affect

Page 2 of 2

V2.1



/L .
Stream Habitat Assessment (Semi- -Quantitative) ZZ/\/

|E&ltion #: L(\/_, | Stream / ey ﬂM ' Date/Time; 4//2 %‘;" A.nalyst: ‘S(Z"If/%zj
/

_“ Location: %V ZWJ ; (/ 30 rr
/1. Reach Length Determination : j .
| Ak Width | iy " | /7.8 | /0.0 | 1pp™ 13 5 12.3-}. 2.5+ S|
Bankiull Depth ;. & 2.t (2.7 f ;o ‘,/ na " [ T na .
"Average width times 20 o7 otal Lenglydivided 2. PX
T | T / yagti &7/ au C-ﬁ ot TS
2. Riffle-Pool Sequence. | ws@DV Py a2’ uo 435 L7243 Lo
Riffle b= 2.4 lzsyl a6y ' led 2|5
RUI'I /T . . ) & " i o.
Paol 25\ts g1z | d|254 25.q]- ' 25 A 25 A[{57.5 |24
Total - 1 - ~ ‘ : : o
Saquence"' NANAANANAKR LA A \ LAl ae MAAA
'Riffle="x0xx", Run="-—-" ) Poolstmmnr - - \ e
3. Depth and Width Re Ime - . L b cfﬂ* fhoerv g
Riffle Depth | —_ — | . :.f i = Oz — | -
. (Riffewidth | __ | [ & o _.._AE._ 50K, — Z
.\ |PoolDepth | 7.5 [ /.7 0-4’ 2.-54Y.3 ~ &% Lyl /2 L2 1
— |PoolWidth |,/ , T /20l /0 4 /.0 =AM A %%

Riffle

Pool (| st | ¢(\| <02 [3@Y 202 | <D | Sl s S
BR=Bedrock(7), BLD—Boulder(G) COB=Cobble(5), GC=Grdvel Coarse(d), GF=Gravel Fine{3), S=Sand(2), SC=8ilt/Clay(1) ~

7. Embeddedness (Gravel, Cobble Boulders Percent Embedded

,:)'”’ %fibedde ™~ d

: .l’agel of2
vai



Habitat Assessment Field Data Sheet (Low Gradient Cont.)

Station [.D: LE— | Date/Time:
Stream name: /s whcr Lere Form Completed By:
Habltat CATEGORY
Parameter
Optimal Suboptimal Marglnal Poor

6. Channel anuos'il'y

SCORE | _

The bends in the
stream increase the
stream length 3 to 4
ttimes longer than it if

was in a straight line,

The bends in the stream
increase the stream
length 2 to 3 times

The bends in the
stream increase the
sfream length 1 to 2

Channel stralght;
waterway has been
channelized for a

20 19 18 17 16

longer thanifitwasina | times longsr than if it distance,
straight fine, e was in a straight lina.
15 14(13'92 11 1098876 §4321

7. Channel Flow
Status

both lower banks and
minimal amount of

Water reaches base of.

Water fills 575% of the
available channel; or <
25% of channel

Water fills 25-75% of
the available channel
andfor riffle substrates

Very littls water in
channel and mostly
present as standing

channel substrate is substrate is exposed, are mostly exposed. pools,
exposed. e~
SCORE’?"’ 20 19 18(17 h6 15 14 13 12 14 109876 $§4321
8. Bank Stability Banks stable: no Moderately stable; Moderately unstable; up | Unstable; many
evidence of erosfon or infrequent, small areas to 30%-60% of banks in | eroded areas; "raw"
bank faifure. <5% of eroslon mostly healed | reach show areas of areas frequent along
affected. over. §%-30% affected. | erosion, High erosion straight sections and

potential during floods.

bends; 60-100% of
banks have erosion

not evident; almost all
plants allowed to grow

Almost all plants allowed
ta grow naturally.

N scars.

scORE_¥ 16 [TeiBank 10 8 | 757 54 3 77

SCORE 2 RB RightBank 10 9 8C7) 6 5 4 3 2 1

9. Vegelative 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
distuption minimal or planis likely not evident. closely cropped high; vegetation has

vegetation common;
less than one-half of the

been removed; 2
inches or less average

naturally. potential plant stubble stubble height.
' N height remaining.
LB | LeftBank 10 © 8 @ & 8§ 4 3 2 1
RB RightBank 10 9 8 7 6 @4 3 2 1
10. Riparian Width of riparian zone | Width of riparian zone Width of riparian zone Width of dparian zone
Vegetative Zone | >18 meters; human 12-18 meters; human 6-12 meters; human <6 meters; littie
Width activities (i.e., parking activities have impacted | activities have impacted | riparian vegetation to
lots, roadbeds, zone only minimally, a great deal. human aclivities.
clearcuts, lawns or
crops) have not
Y impacted zone. ~
SCORE LB |LeftBank 10 9 C}’ 7 6 5 4 3 2
SCORE RB | Right Bank 10 0 (8‘) 7 6 5 4 3 2
TOTAL SCORE: |47L
AVERAGE SCORE: M2

Barbour, M.T. et.al., 1899, Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers.

Page 2 of 3 (Pg.3 optional)
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Habitat Assessment Field Data Sheet (Low Gradient)

channelization, i.e.

80% of steam reach

Station1.D: /2~ Client:  Lym~r . 1
Stream name:  Lfowke e/ Date/Time: ¢/ A g /e
Location: Form Completed By: 5745 /SQ'/
Habitat CATEGORY
Parameter -
Optimal Suboptimal Marginal Poor
1. Eplifaunal 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
Avdllable epifaunal colonization and | colonization: adequate avallability less than habitat chvious;
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 habltat, and ata
/L/ stage to allow full
colonization. -
SCORE 20 19 18 17 16 15 14 13 12 11 10 6 54321
2. Pool Substrate Mixture of substrate Mixture of soft sand, All mud or clay to sand | Hard-pan cfay or
Characterization | materials, with gravel and | mud, or clay; mud may bottom; little or no root  { bedrock: no root or
firm sand pravalent; root be dominant; some root | mat; no submerged vegetation,
mats and submerged mats and submerged vegetation.
. |_vegetation common, vegetation present.
SCORE ]O 20 19 18 17 18 15 14 13 12 11 0D 876 54321
3. Pool Variabillity Even mix of farge-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.
SCORE /b 20 19 18 17 16 15 14{13 12 {1 10987686 54321
4. Channsl No channelization or Some channslization 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

urbanized areas; in

dredging, (greater than channelized and steam habitat greatiy
past 20 yrs.) may be disrupted. gltered or removed
present, but recent entirely,
channelization is not
. / g present.
SCORE 30 19@17 18 15 14 13 12 11 06876 54321
6. 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, movement/shifting of
coarse material at snags | movement only during moderately silted; bottom accurs
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 istands or | formation. frequent and substantial | deposition.
point bars, sediment movement
/;,{ L during storm events.
SCORE 20 19 18 17 16 15@13 12 11 109876 54321

1

Page 1 of 3 (Pg.3 optional)
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FIELD DATA SHEETS - FISH

Waterbody Name: j aut 7‘ £e (’ féé’,.é / LC - /) Locatlon:ﬂyd/)ﬁ //// ’ /,__%_ﬁ/e./o,_/,;-«o{,
Client_</p7 s/ : A '  Ecoregion:.&w/ £ (“Oz‘_f"%{?/ Wé‘ //;
Projectno:_2/60- 0L 67 0. Weather,__(* /s < Ldrdels
Investigators: _ 5777 . - {5/&/ . : AF0° < ‘

: - . . : Form Completed By: é-ﬁ( 2:{ Vi
Date Sample Collected: V/Zf' 0SS . Form Checked By:

Habitat Forms C_omplete@ no _ Fish Sampling Complete@ ! no

Collection Site Observations .

Abqve Station Below S_»tauon

Additional
Observations:

Periphyton; .
Fllamentous Algae:
Macrophytes:
Slimes: )
Macroinvertebrates; 0
Flsh: - 0
Other : 0
0=Not Observed, 1=Rare,

-

S ) P Y

1&:&»&»&»
(@ w v v e
PN N N NN
Coocoooo
b ok ok mh md ah b
BRI A RN RSN
W W W
L N N O NN

mmon, 3=Abundant, 4=Dominant

iffigfRun:
allow Pool:
Deep Pool;
Backwaters:
Chanelized:

O

AN
(= P’

Woody debris:
Emergent Vegatation:
Submerged Vegetation:
Depositional Area:
Overhanging Veg:
Root Wads:

Undercut Banks:
Filamentous algae:
Lealy debris:

SRS [

Substrale - . Score _ Adj. Score
: %0.1
X1.0
X1.0
X1.0
X0.5
X0.1
X0.1 :
Score: Abundant 11-15, Common 6-10, Sparce 1-5, Absent 0

Bedrock:
Lg. Boulder:
Boulders:
Rubble:
Gravel
Sand:
Mud/sit  20/20
L

&gf'flr[

Revision 1.2 05/28/02
GBMce Assoc, Doc.1
Pge 1 of?




Sampling Gear Type:

@ct‘rofshing . Seine Gill nets
Unit of Effort: Abover%/” - (657 ‘

Quantlty of Available Flsh Cover:

Above Station: ¢ AnEDA
B

bundant Moderate, Sparse; Absent
elow Station: Very Abundant, Abundant, Moderate, Sparse, Absent

“Bolow=

Site Description § Notes:
Above Station:

4/76’/7 R/ﬁ o

.-(’ér?&/c/ fedes //‘ﬂ/‘ﬂ? 5 ‘ec/f.f;'?e«:v?l Wc@*f/ﬁ%
77 7 ' P —

Below Station:

M"@ |

Fish Species Observed

ﬂ%zm |

Above Station #

Below Station #

"‘" z% eor

' — Cpat o5

a = Golden chisor ”ﬂ

~ Golden ZSI, 2100t N

Pirak  Pecely

oA

» —*J)o#uwij | Nodwprs eprilale /?Mmsc mw»\
S Qdﬂrd Su-&ih 114
l — g‘ﬂwn /

Revision 1.2 05/28/02
GBM & Assoc. Doc. 1
Page? of 2
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FIELD DATA SHEETS BENTHIC INVERTEBRATE
Waterbody Name: /54//%0 2 /‘é‘(" /Z

Clent__/ /o0 ()

Project no:_~A60-05-0 78

Investigators; 4572

LY

Daie Salﬁp‘le Coilectet_j:

Habitat Forms Complete! no

ot

Location: __Arrns (% //// /L/a{fp

Ecoregion: 5%/ Cosies P

Weather @ /*’c:,/ du/,m@ ~F e~

Form Cofnpleted By; ﬁ"//féf%
Form Checked By:
Fish Samplmg Comp!eted@/ no

Collection Site Observatioﬁs '

Macroinvertebrate Qualitative Sample Lls_t '

B F!lamentous algae: -
Leafy Debris:
LOther

Above Station  |Below Station - - Taxa Above Station | Below Station
DL Annelida
Decapoda -
Periphyton: 012 3 4 01234 [Gastropoda
+ |Filamentous Algae: 1234 0 1.2 3 4 [Pelecypoda
Macrophytes: ®@1234 | 01234 [Hemiptera
Istimes: _ @17234 |- 01234 [Coleoptera
Macroinvertebrates: 0120B3)4 01234 |Lepidoptera
Fish: .01 2_% 4 01234 [Odonata
Other 01234 01234 |Megaloptera
’ . |Diptera
0=Not Observed, =Rare, 2=Common, 3=Abundant, 4=Dominant Chironomidae
Plecoptera
Run; 10 1t Ephemeroptera
Shallow Poal: 0 Trichoptera -
{Desp Pool: /o) Amphipoda
Backwaters:-
Chanelized:
Woody Debris: SO R=Rare, C=Common, AsAbundant, D=Dominant
Emergent Vegatation: O Rare<3, Common 3-9, Abundant>10, Dominant>50
) Submerged Vegetation; £ Site Description and Observations:
** |pepositional Area; '60
Overhanging Veg: '
Root Wads: ‘30 -
s JUndercut Banks: /0
L

]

" Revision 12 05/28/02

GBMc Assoc. Doc2 -
Page 1 of 2



PointSource /Baeh [0/ (contre Lovuh

Sample Technique

Collector

Rapid Bioassessment Field Sheet

4+ of Liw J)

Sediment ?

,{Hgl\)ltat Description: ABOVE _fZipetn ¢ ¢~/

R 'l
Y
[

Date {%/ oJ
I'4

. re——

BELOW /fach Le-2

MACROINVERTEBRATE COMMUNITY

ABOVE Station#__£¢-/ BELOW Station #__ £&~ 2—
Cnt, Taxa Tally : Cnt. Taxa Tally
2] Olrect doe LRIV 1Y) 3 Oliso. V.Y sl dd
V4 CM& (mwl,&!é) /
Low Yo § 1 Cin yFod #H
{ b Jorel o [
1L e for V. 10 /74
/ i_»_QM'~ l_ 2] Batortomme n
7 A / |3 Avgia /4
S | el i " 7 Lobetludo ya
T 3 He xatonve Vid
1 A L ‘Y eguilo ;3
{ A oy, /
4 Cort xidlpar W
- Y Cvolpun @y
Lhitoron, doa
e L4 170 mons W2 MWM +3 Cltvortu dose 1l vy 7,
g ),L Ty o war TR Ca Tonyordye w1 e
il T Tam pucsivi “y 9 yhtsimi w14/
[ P ———
/ rhez . A / L fro beetao— -
—L %@a&ﬂ y, Mezrtoro—
—t ferodytes £ z 7D?ﬁu’~ o
— | ¢ Hows L
I _2;&:]«. Va4 il LAtlysertlus £
X Fohnd l_
3 yfirv/ .11
| | :TOTAL: | | | -TOTAL |
Community Structure
ABOVE BELOW ABOVE BELOW
% Ephem. % Odon.
% Plecop. % Cole,
% Trichop. % Crustacea
% EPT
% Chir, # of Taxa
;. iptera ~ Biotic Score:
wwiments:
1.16/190

age 20f3



GENERAL PHYSICAL CHARACTERIZATION FIELD FORM _

- [ETATIONTD: 7 A_7 - LOCATION: 7, .7
. ‘_,'.LESTREAM NAME: / , 4 Orecete RIVER BASIN: Diackri 7z
AT LO?;IG: PROJECT: Aiow Ol e
INVESTIGATORS: W/ U7 DATE/TIME: (—//21? Af 5 FORM CHECKED BY:

Now T Past 24-hr Heévy rain In the Tast T'days? | ,E'lYe-m No
] storm (heavy rain) [

rain (steady rain)

0 Alr Temperature_____ o¢pF
L] showers (intermittent) E

N (] % cloud cover %  Other
/ clear/sunny B

B Stream Subsystem Stream Type ,

SR |t Perennial “[] Intermittent  [] Tidal [J Coldwater ZRQNarmwater
g Stream Origin
B [ Glacial (] Spring-fed Catchment Area: mi?
E (] Montane, non-glacial X Mixture of orlgins Stream Order:
[J Swamp and bog [ other

&l Stream Gradient: [] High (>25ft/mi) ] Moderate (10-24 ft/mi) HLOW (<10 ft/mi)

Flows Flows Measured? Reach: Slope & SEnuos'ity
O High [J Moderat@ﬂLow (J None Hyes O No f/mi
Predominant Surrounding Landuse

Local Watershed NPS Pollution
[JForest . % (3 Sub-Urban

] No evidence [} Agricultural
[T Pasture % (] Commercial % Elndustrial Storm Water

[J Row Crops % ,E’industrial _[c_)_(j% [J Urban/Sub-Urban Storm Water
{J Urban % 1 Other %

[ Mature Forest % [ Shrub/Sapling = % P Herbs/Grasses A2y, O Turf

0
%

| ARifle _{__% [Run % BYPool 77 %

¥ [ Roads [RfBridges A Pipelines | ] Beaver Dams "XEolint Source
B ADams [JTrash [JcCattle Access [] Mining [ ATV Crossing (] Other

Channelized: FYes [Jsome ] No
| Local Watershed Erosfon: [ None [] Minimal oderate [ Heavy

§ Channel Dynamics: L] Aggrading PA-Degrading Widening [} Headcutting
| Water Odors

Eter Surface Olls
| L1Normal/None [ Sewage Slick heen [H.Giobs
' %Petroleum X Chemical R Flecks T[] None ] Other
| L] Fishy ] other,
Turbidity/Water Clarity (If not meas% /uﬂ" A
(] Clear lightly turbid [ Turbid 2 ...[ ©
8 [ Opaque ] stained ‘([ Other
il Sediment Odor Sediment Deposits
B [JNormal  [JSewage %-Eetroleum L1 Siudge. . (] sawdust X Ois
R TIThemical [ Anaerobic [ JNone Sand [ Relif shelis
| (1 Other_

- £ Other _ <, H:/ rd”

Page 1 of 1
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GENERAL PHYSICAL CHARACTERIZATION FIELD FORM

.sTA-TEONI.D. 70 - 2

VIO 04700

B Al VOSAIN Loy, B, £ lblrty
\STREAMNAME 7, .0, of RVERBASIN 7, ./ 7,
YT, LONG [T T |
INVESTIGATORS — X777/ 774 7 5% 7 777 ' __
ORM COMPLETED BY -~ | REASON FOR SURVEY
F | o | oate__ /2%
da7/ 7% TIME__2P70
WEATHER “Now PastZd -~ Has there been a heavy rain in the Tast 7 days?
CONDITIONS : hours EAYes [JNo '
' [] storm(heavyrain) [J
‘[] rain (steady rain) Air Temperature___ " b4 °C@
L] showers (intermittent) [] : '
%] . % cloud cover %  Other
‘ 7 clear/sunny : :
STREAM  Stpeam Subsystem o Stream Type :
ATTRIBUTES Perennial . [] Intermittent  [J Tidal [JColdwater [ﬂ‘ﬁanm’.vater
Stream Origin _ Catchment Area mi?
[]Glacial ['] Spring-fed
LI Non-gtacial montane  [+Mixture of origins
[_1Swamp and bog ] other ‘
HYDROLOGY | Flows g Flows Measured?
- . [ High Moderate [JLow [JNone fz)‘fes O No
WATERSHED Predominant Surrounding Landuse Local Watershed NPS Poliution _
~§rEATURES [[] Forest mmercial []W6evidence []Some potential sources
; [ ] Field/Pasture [industria) Obvious sources
[ Agricultural  [T] Other ' o
[[] Residential Local Watershed Erosion
' [INone [[]Moderate Heavy
INSTREAM Proportion of Reachﬁ?presented by Stream Morphology Types
FEATURES Riffle % '
Run EU %
[} Pool % .
Channelized IgY s [JSome [INo
Dam Present Eﬁ:s CIsome [JNo _
WATER/ Water Odors . Water Surface Qils .
OBSERVATIONS ormal/None  [T] Sewage [ slick Sheen Globs
' | Petroleum [-] Chemical Flecks [JNone []Other
[ Fishy (] Other . -
Turbidity (if not measyfed)
Clear : lightly turbid Turbid
Opaque Stained Other,
SEDIMENT/ “Sediment Odor "~ Sediment Deposits 7
OBSERVATIONS |[JNormal [[] Sewage Petroleum [1Sludge [JSawdust [} Qils
. [] Chemical [7] Ahaerobic [ JNone []sand [ Relict shells
g \L [[] Other, : [[] Other
Page 1 of 1




8601 O°tA

“Aq pamonoy Agpawosyy T Ag paeduiog
e il
- w(&& +
(#
: SWi0L
Spewey
109u0D
Joresqs
©4, 1058 M abe
@3, Iy B0
Jeeam Moy
- UOROYS SSO47) ISUOQIPUCD
Bumo)io oy uo paseq Jood ey @ ffo0Xe PORI JUBSaINSEa
pue ‘abeb mojpq ‘aaoqe
n, - gy ofpugepis  ‘weensumog ,@.ﬁﬁ %
%\M w M Q- / o(w\m 'NOLLV.ENIHO
vm &5 O &0 M.N [¢] .\W\. “|BA Uy oA e 10N JIN
Oh.. @ mﬂuo QG | O] . 15095 ON ‘pOLESN MolAPSia
mw w MMM M\M Omvn.: A0 |- BaNY IEAEET
Wm.m M.m 2z MW sy w ___sfeonms
|N w r » 0“ \N. i C_ o .
2307 50 | o2 oz jpbusdo Ho dw. oWy pug R .
. 2o 45 Hepicosy 0T wmupeg VLS D ey
©) ) o n £33 (@ w . 375
s | wosw | B ] (357 e
>z | Ao &g woyy ATV N[ dpogiem
sbregosyy | ey | 1gdaq \4 Se | wdea | wam | eoumsig n
@ | ®» | 2> | @ (2) W . I uomms

uuIo Juswainsesiy mojd/ebieyosiqg

o
|



Lion Oil date 4128120605 Start
Stop
Station: LC-2
Waterbody: Loutre Creek
Crew: BJP/SKH
Width (it Max Vel  1.01
Disc/Flow (cfs): = Min Vel: 0

4.0

2.0

0.3

0.6

0.92 0.552
6.0 2.0 0.3 0.89 0.6 0.534
8.0 2.0 0.3 1.01 0.6 0.606
10.0 2.0 0.3 0.78 0.6 0.468
12.0 2.0 0.3 0.8 0.6 0.48
14.0 20 0.3 0.96 0.6 0.576
16.0 2.0 0.3 08 0.6 0.48
17.0 1.0 0.3 0 0.3 0

1220
1230
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Stream Habitat Assessment (Semi-Quantitative)

Station # /(> Stream: /oA @ﬁ-—ﬂ( Date/Time: l{/é?/ﬂs Analyst: o M-//K ¥
\’ Location: a4 fa. &w&_’ @u NP KO~ /ZOS’ /

‘ A 1T 246.% bede’
/1. Reach Length Determination { ﬂw{dﬂ"o C‘%% ; z <0 Ho.2 ) Afs puy:
(ot Widh | jge0 125 L (12,9 20,0 % 4.9(2),2 | 424 ( 47 o y
Bankfull Depth YRR A Q";}W 2.2 | " na e

"Average width 0 ) “Total Le%h divi %‘by“lo’ ‘ . { f
Ho0 0.4 le LG
2. Riffle-Pool S8equence
Riffle
Run :
| Pool Ad 1. A e Tiwr g | Fl92.q|q2 %29 [ g [Fz
Total
Sequence’ WWWWWMWW N
'Rifflo="xxx"

ﬁf“‘:{{;“g:‘; o s Chandiet

!, PoolDepth | /.8" | /. / |a a0 F | (21701 0%]0.49 6 | /11 .79
" (PoolWith J2gol 20772173 12017y 127 11w 120 149 (9.2
o Stodleqols a0 Peag

6. Substrate Characterization (Dominant Substrate

Riffle

a———

N—

Le——

———

Pool

=)

D) 5@ <72 /z

E‘;\ .

E(5!

5/?-

.S"/z)

AR

5)7—

BR=Bedrock{7}, BLD=Eoulder(§), COB=Cobbl&(5}, Gé’-

Gravel Coarse(4) GF=Gravel Fine(3), $=Sand(2), SC=SI/Clay(1)

V2.1
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“F.’cv.ol Macrophytes f {‘ {

Stream Habitat Assessment (Semi Quantitative)

/Z
Station #: /¢ — 7 Date/Time: Z//M/ﬂ s Initials: ¢ ;&// g/

9. Aquatic Macrop

' Maroyts ‘
_ | Periphyton | — [ __—

S
SRl
ST |
SEF
ol )
o

(‘}S\

o
Periphyton Pen ( D O

y Cover ssentStream Shading

S~ 5 1¢ s 47
o o
Stope () | #0° |30 | 3" [ (D |20 |70 |20 | ,0 |20 |80 | &>
Score 9-10= Stable, < 5% bank affected. Score 6-8 = Moderately stable, 5-29% of bank emdmg
Score 3-5= Moderately unstable, 30-59% bank eroding. Score 1-2 = Unstable, 60-100% bank eroding.

12. Vegetative P 7 ent Banks Protected

i | ] 1 L Q
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 = Riperian Zone Width < 6 meters

14. Land-Use Stream Impacts

Impact g -

| C=Cattls / R=RowCrops U= Urban Encroachment I = Industrial Encroachment O=0Other '
Score O =none 1 =minor affect 2 =moderate affect 3 = major affect
Page 2 of 2
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Habitat Assessment Fleld Data Sheet (Low Gradient)

s

channelization, i.e.

80% of steam reach

urbanized areas; in

\ [StatonlD: £ Client: I
i | Stream name: Date/Time: i
' Location: Form Completed By: "
Habitat CATEGORY
Parameter .
Optimai 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 favorabls for habitat suited for habitat; habitat habitat; lack of
Avallable epifaunal colonization and colonization; adequate avallabllity 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
L]t colonization. — .
SCORE 20 19 18 17 16 15 14 13 12 11 1098746 5d/3 2 1
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; littfe or no root bedrock; no root or
firm sand prevaient; root be dominant; some root mat; no submerged vegetation.
mats and submerged mats and submerged vegetation.
3 ‘ vegetation common. vegetation present,
SCORE 20 19 18 17 16 15 14 13 1311) 109876 54321
3. Pool Variabiiity Even mix of large-shallow, Majority of pools latge Shallow pools much Majority of pools
large-deep small-shaliow, deep; very few shallow. maore prevalent than small-shallow or
small deep pools present. deep pools. absent.
"}@ o _ -
 Iscore | 20 19 18 17 16 16 14 13 13 11 (105876 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

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.
‘, 20 19 18 17 16 15 14 13 12 11 100876 543@1
5. Sediment Less than 20% of bottom | 20-50% affected; some | 50-80% affected; Heavily siited; >80%
| Deposition affected; minor accumulation; moderate deposition; affected;
accumulation of fine and | substantial sediment pools shaliow, movement/shifting of
coarse material at snags | movement only during moderately silted; ttom ocours
and submerged major storm even; some | embankments may be . | frequently; pools
vegstation; 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
: ‘3 during storm.quents.
| SCORE 20 19 18 17 16 15 14 13 12 11 - 109@/76 54321

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

Station 1.D:

[

Date/Time:

Stream name:

Form Completed By:

Habltat CATEGORY
Parameter
Optimal Suboptimal Marginat Poor
6. Channsl Sinuosity | The bends in the The bends in the stream | The bends In the Channel straight;
stream Increase the Increase the stream stream Increase the 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 fongerthan ifitwasina | times longer than if it distance.
Q\/ was in a straight line. straight line. wag in a straight line.
SCORE

20 19 18 17 16 15 14 13 12 11 109876 543@2&
7. Channel Flow Water reaches base of | Water fills >75% of the Water fills 25-75% of Very little water In
Status both lower banks and avallable channel; or < the avallable channel channel and mostly
minimal amount of 25% of channe! andfor riffle substrates | present as standing
channel substrate is substrate is exposed. are mostly exposed. pools,
’, exposed.
SCORE (.Q, 20 19 18 17 A6) 15 14 13 12 11 109876 §4321
8. Bank Stability Banks stable; no Moderately stable: Moderately unstable; up | Unstabis; many
evidence of erosion or | Infrequent, small areas to 30%-60% of banks in | eroded areas; ‘raw”
bank failure, <5% of eroslon 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
$cars.

SCORE g LB |[LeftBank 10 © 8 7 6 (Q' ) 4 3 2 1
SCORE RB | RightBank 10 ¢ 8 7 8 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 streatnbank surfaces streambank surfaces streambank surfaces
and immediate riparian | covered by vegetation. covered by vegetation. | covered by vegetafion.
Zone covered by Disruption minimat or not Disruption obvious; Disruption of stream
vegetation. Vegetation | evident; one group of patches of bare scifor | bank vegetation very
disruption minimal or plants fikely not evident. closely cropped high; vegetation has
not evident; almost all Almost all plants allowed vegetatiort common; bsen 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,
hieight remaining.
SCORE __ 0 18 [TefiBank 10 A () 5 4 3 z2_1
RB RightBank 10 9 8 /7 6 5§ 4 3 2 1 -
10. Riparian Width of riparian zone Width of dparian zone Width of dparlan 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 LB | LeftBank 10 9 3 7 8 5 4 3 2 1
SCORE l RB | RightBank 10 9 8§ 7 8 5§ 4 3 2

TOTAL SCORE:
AVERAGE SCORE:

—

Barbour, M.T. etal., 1999. Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers.

Page 2 of 3 (Pg.3 optional)
1
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FIELD DATA SHEETS - FISH

Waterbody Name: f/e C/egf Location: _//ﬂ’%" Cw/rﬁ/ /[ Z/ﬂ/c/" _

g

" clent: Lrym O . , Ecoreglon:_ G t/F Coasts/
Projectno: /40~ 05-070 . ' Weather:_( /rar - Usaes 7473
Investigators: &7 . L
' . . Form Completed By: :é?f./’éffﬂ
Date Sample Collected: #/z’f/ﬂj’ . Form CheckedBy;_ .
Habitat Forms Complete » [ no. Fish Sampling Completed‘/ no
] ‘Collection Site Observations
Above Station . Below Station
= Additional
Observations:
Periphyton: L 234 01234
Filamenlous Atgae: =~ - 234 -01234
Macrophytes: - 2 3 4 01234
Slimes: ' (D123 4 01234
Macrolnvertebrates: 01 4 01234
Fish: 01 4 01234
Other 01234 01234
O-NotOhserved 1=Rare, 2=Common, 3=Abundant, 4=Dominant

Riffle/Run: &
Shallow Pool: (8]

« . |DeepPool: - 25

3&- Backwaters: c -

Chaneized:

Woody debfis; 5
Emergent Vegatation: 20
Submerged Vegetation: L
Depositional Area: . O
Overhanging Veg: S = 5%

Root Wads:

Adj, Sre

X04| .

X1.0
. X1.0
% X1.0
X0.5
- 70 X0 . ' _ :
Bad / $5F xoa -
Score: Abundant 11-18, Common 6-10, Sparce 1-5, Absent 0 ‘

" Revislon 1.205/28/02
GBMc Asssoc. Do, q
Fye fof2



Sampling Gear Type:

Seine Gill nets

Botow. N/ Jet7 sy 45 1)zs

Unit of Effort: Above: - 2821 270/

Quantity of Available Fish Cover:

Above Station: Very Abundant, Abundant, Moderate SE a'rse), Absent

Site Description & Notes:
Above Station:

M@r\l@m&mﬂdﬁpt, Abundant, Moderate, Sparse, Absent

< Af.’)/ﬂf // ('L(.g/ s#sd & 44f//a}lé ,

ﬂ;fc’/ﬁ &2 ,;‘/-«?'9 ‘

21 wonds

29 € a/ﬂé/y 0/&'//*/)'

(P / 244 -
Below Station: :

=y
T

Fish Species Observed ',
Above Station # Y K Below Station /#— 49;;,. m
)= Loy o LA LM L0 Lt f Ler per 447 ) 72
— b sitor L /! \_{EI Mo RN RN D | e
(?,5 Greeq suhy. T [ 2w sdgnad Pem gk
RN = Lence 2 doer )b QW Fin Rt
RO PRy P . . /
RS W, 4T LM B il
SO Lebllial ) o i ol
94{//?'04 g HT (]

Revision 1.2 05/28/02
GBM® & Assoc. Doc. 1
Page2 of 2
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FIELD DATA SHEETS ~BENTHIC INVERTEBRATES

Waterbody Name:_ £L04 /e Creol

Client:____£/emn o)/

Project no:__2/4 - 457 76 .
Investigators: L€ . _&L7”
Date Sample Collected:  %/- 28

Habitat Forins COmp!eted/ no

- Location: (/% (' oty S £ /O/szﬁ %

Ecoregion: ( 04:7‘5/ s .
Weather: _ (fea, . wéfb“’.

Form Completed By //4"’/( Y
Form Checked By: ___

Fish Sampilng Completed@ I no

Collpcﬁon Site Observations

Macrolnvertebrate QuaIitatlve'Sample List

Undercut Banks:

Fllamentous algae:

Leafy Debris:

Other,

Above Station _ [Below.Station | . Taxa Above Station | Below Station
’ : Annaglida
Decapoda
- |Periphyton: .- o%z 34 -] 01234 |Gastropoda
" [Filamentous Aigae: | 0234 |. 01234 [Pelocypoda
Macrophytes: 0234 | 01234 Hemiptera
Slimes: ®1234 | 01234 |Coleoptera
. [Macroinvertebrates: 0124 | 01234 |Lepidoptera
. fFish: : 01234 |Odonata :
Other L 01234 Megaloptera
. Diptera
0=Not Observed, 1 ndant, 4=Dominant | Chironomidae
L R L [——
. Ephemeroptera
Shallow Pooi: 70 Trichoptera
Deep Pool: A Amphipoda
Backwaters:
Chanelized: 700%
Woody Debis: j R=Rare, C=Common, A=Abundant, D=Dominant
Emergent Vegatation: 50 Rare<3, Common 3-9, Abundant>10, Dominant>50
Sdbmerged Vegetation: Site Description and Observations:
|Pepaositional Area: _ o '
Overhanging Veg: SO
Root Wads: '

“ Revision 1.2 05/28/02
GBMc Assoc. Doc.2
Page 1 of 2




GENERAL PHYSfCAL CHARACTERIZATION FIELD FORM

 [STATION 1.: 03 LOCATION: /4 —
_fhml-\;]STREAM NANIE: Z‘WW RIVER BASIN: Ouncto.te 72
AT 22 i 3‘/—-(8 L(?NG: q42. 4y 39, |PROJECT: A’m_ é?’fd/”?‘q

INVESTIGATORS: ﬂlf/ﬁ/p DATE/TIME: eyz,’zb /ﬂ 5 / 69 55.,) FORM CHECKED BY:

“Now” ~ Past24hr Heavy rain In the last 7 days?- m {JNo
[ storm (heavyrain) [J ' _
[] rain(steadyrain) [ Alr Temperature__(2 S °CE)
] showers (intermittent) [ :
B %] % cloud cover ] %  Other
. clear/sunny
i Stream Subsystem . Stream Type
. &erannia! (3 Intermittent [} Tidal O Coldwater [] Warmwater
B Stream Origin
C] Gtactal Spring-fed Catchment Area: mi®
2 (] Montane, non-glacial ixture of origins Stream Order:
I [} Swamp and bog ] Other :
B Stream Gradient: [] High (>25fttmi) [ Moderate (10-24 ft/mi) X Low (<10 ft/mi)
S Flows ' Flows Measured?  Reach: Slope & Sinuosity
B [ High (] Moderate B Low [] None Pyes ] No ft/mi
Predominant Surrounding Landuse Local Watershed NPS Pollution
KT Forest 2O % (O sub-Urban [J Noevidence [ Agricultural
R R Pasture 22 % [ Commercial % [ Industrial Storm Water

. [3)
SRR (| Row Crops % Elndus{riél % - ] Urban/Sub-Urban Storm Water
O (] Urban % B .Other_4¢ ¢ 77{1/4*)%

| [ Mature Forest % M\Shrubeap!ing i %E(HerbslGrasses % [ Turi %

Xeitte ¥ % [XRun 24.& 0A‘;EPOOI bt v,

B {_| Roads [ Bridges X Fipelines L] Beaver Dams ' Point Source
g (] Dams [] Trash [ Cattle Access [ Mining {T] ATV Crossing her
& Channelized: OvYes . B Some L] No _

§| Local Watershed Erosion: [JNone [ Minimal BXModsrate  [] Heavy o
| Channel Dynamics: (] Aggradin Degradin Widening [] Headcuttin
| Water Odors i Water Surface Olis

B [] Normal/None  [J Sewage - Clslick Pdsheen B Globs
/B4 Potroleum B¥Chemical BdFlecks [JNone [J Other
R [ Fishy {{] Other _
3 Turbidity/Water Clarity (if not measured)

§ (7 Clear ASlightly turbid [ Turbid _

k [ Opaque [ Stained - (] other 2 ¢

F Sediment Odor o o Sediment Deposits -
¥ L] Normai []Sewage  [XPetroleum [) Sludge. ) Sawdust E’OEIS

Chemical [] Anaerobic [JNone bd sand JD-ReI! shells
[ /’l /_bl’f""

'] other__ = Other

Page 1 of 1
V2.1 April 2005
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GENERAL PHYSICAL CHARACTERIZATION FIELD FORM

STATION 1D,

LC-3

LOCATON /. . &l

' KSTREAMNAMEZOUZ?G Cfé’f/'

-RIVER BASIN 0” o // /é‘

1':..

LONG CLIENT Z/Jﬂ /j//

- EAj‘uiav'ﬁ' STIGATORS Z77/78 17 T8 7R
T‘—‘WO M COMPLETED B 7

REA§_0N FOR SURVEY
DATE L

222225’ ,

WEATHER
CONDITIONS

) el |
Now Past 24

Has ere been a heavy rain in the last 7 days?
hours Yes ‘

[CJNo
[] storm (heavyrain) [
(] rain (steady rain) ]

Air Terhperature 1& S °C@
[] showers (intermittent). [} '
B/ % cloud cover - { } c %  Other

clear/sunny

%

VIO 04/00

STREAM Strg&gm Subsystem ‘ ' Stream Type _ ‘
ATTRIBUTES Perennial [ Intermittent ] Tidal [ Coldwater B@mater
Stream Origin Catchment Area - mi?
[] Glacial [] Sefing-fed - :
[ 1 Non-glacial montane ixture of origins
[[] Swamp and bog [] Other " __—
"HYDROLOGY [ Flows Z— _ Flows Measured? ¢+
' [C] High Moderate [Jitow []None Yes []No
. WATERSHED Predominant Surrounding Landuase. Local Watershed NPS Polilution
- YRATURES ‘[l Forest 7] Commercial [ 1Mo evidence - [} Some potential sources
\} ' ' Field/Pasture [_]industrial Obvious sources
[ ] Agricuitural [ Other -
] Residential - Local Watershed Erosion
] None Moderate [] Heavy
INSTREAM Proportlon of Rez Reach Represented by Stream Morphology Types
FEATURES ‘Y
Run %
Poo__ S00 S _
Channelized I:l Yes [ Some Eﬁ)
DamPresent [JYes []Some o e
| WATER/ Water Odors _ Water Surface Dils
OBSERVATIONS { []bormaliNone  [] Sewage BShck Sheen []Globs
: Petroleum Chemical Flecks [“]None [ Other
1 Fishy Other. : '
"Turbidity (if not measuped) - o
Clear lightly turbid (] Turbid
Opaque Stained ' LI Other
“SEDIMENT/ Sediment Odor " Sediment Deposits /
OBSERVATIONS |.[] Normal ] Sewage Petroleum [(]Sludge [] Sawdust Oils
o - ] Chemical: [} Anaerobic [ JNone [ ]Sand [] Relict shells
S W [ Other ' [(] Other
Page 1 of 1
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Lion Qil date 4/28/2005 Start 1000

Stop 1010
Station: LC-3
Waterbody: Loutre Creek
Crew: BJP/SKH ‘
Width (ft): 9.5 . Max Vel: 1,78
Disc/Flow (cfs): ; Min Vel: 0

2.0 7.0 0.5 0.5 0.5 0.5

3.0 1.0 0.6 1.17 0.8 0.702
4.0 1.0 0.6 0.57 0.6 0.342
5.0 1.0 0.5 1.46 0.5 0.73
6.0 1.0 0.5 1 0.5 0.5
7.0 1.0 0.5 1.68 0.5 0.79
8.0 1.0 0.5 1.78 0.5 0.89
9.0 1.0 0.5 0.5 0.5 0.256

9.5 0.5 0.1 0 0.05 0




Stream Habitat Assessment (Semi-Quantitative)

Station #: / 0”3:

Stream, /dﬁ/f“u.— [y

Date/Time: Y,// 23 /@ <&

Location: L{/\lbv\ Gyl

lo—~ 0‘75?)

7 1. Rea

Ba nkfull Wldth

MRARIIENS S
i qz Mo 38.1°

Bankful Depth

hO
2. Riffle-Pool Sequence

2

2 5
TAverage width Ime“z’ \-“Tﬁtal -ength divided by10 |2 /
6.9 l 2.9 1.2 '

Run I [27 _ 38| 13.0 37w
Pool L& 183.3123.9(33.8123y 2.2 133% 1%3.% 2029 aq.t
Total _ ' ‘ o
Sequence’ w_-—%-—--—ﬂ vy R Radddd
'Rifflo="xxx", RUR="-—", Pool="mmr"
3. Depth and Width Regime
L
Riffle Depth | o. 3,10 — =] 7|l —¢b.ZEPos | — | — & |l &
. |Riffle Width | 7, T2 5 — | — —_ Lo/ = T Z Q.0 |{£.74
j PoolDepth 1.1 |/ s 12 201 201 2.5 — Jog[7.3 17 Y
- I Pool Width }t{o 100 |8 20 | 5701 19.0 — LIF.9] 9.0 T 27
e 5 hHlod pwl_g/ P

Epl aunal Substrate,

Percent Stable Habitat {(for Macrol

Pool

Sc(4)

Sc D)

Jc(t)

S Cﬂ)

_5{7_)

5(23

BR—Bedrock(?). BLD=Boulden(6), COB—Cobee(S),
Ky Lol

NaT

v

[ 72 taere fathed wf fard 0.

1. Embeddedness Gravel CObb!aBouIders Percent Em edded R

GC=Grave! Coarse(4), GF=Gravel Flne
fwWeshed elpn

V!

y S=8and(2), SC-SIItICIay(1)

Pagel of2
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Stream Habitat Assessment (Ssml-Q,uantifatlvs)

Station #: [ e . { Date/Time: Z// Z% -4 nitials: §Z////} ol

9. Aquatic Macrophytes and Per| hyton (Percent Coverage

Riffle Macrophytss) O o | —] ] _ — 10 4/ — | — [ 9,&
. (Perohyton by (2o [ — | = T = — ] 5 |s | — = 1=%
Pool Macrophytes/| [ p 5 SIS 1io|l— 5] < s | 4
Ponevon 420 [10 [ & | 51 ¢ |5 | [ ¢ Y £ ls |22

Mess e ~—<J ,

y Cover (Percent Stream Shading)

Score _ Y /74
L] ) -
Slope () 1 (p5° 160" 150" | 20°[ 25 | 30 | g5 120 | 30 (a0 | =7
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. Vegetative Protection (Percent B ks

AL

2 | 2 % > 3.6
Score 9-10 = Riparian Zone Width > 18 meters Score 6-8 = Riparian Zone Width 18 - 12 metets '
Score 3~5 = Riparian Zone Width 11 - 6 meters Score 1-2 = Riparian Zone Width < 6 meters

Rprcion 1S & oo A leat
14. Land-Use Stream Impacts

212412 17112/

} ) " - r | ot ] i n
C=Cattle 7/ R=Ro%Crops 4= Urban Beorochmén T~ Hhdustrial Bhcroachmeft I 0=0thd
Score 0 =none 1 = minor affect 2 = moderate affect 3 =major affoct

Page 2 of 2
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Habitat Assessment Field Data Sheet (Low Gradient)

Station 1LD: /(- 2 Client:
Stream name: Date/Time:
Location: Form Completed By:
Habitat CATEGORY
Parameter
Optimal Suboptimal Marginal Poor
1.  Eplifaunal Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
Substrate / substrats favorable for habitat sulted for habitat; habitat habltat; lack of
Avallable epifaunal colonization and | colonization; adequate avallability less than habitat obvious;
Cover fish cover; mix of snags, | habitat for maintenance desfrable; 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, P g
SCORE 20 19 18 17 18 151413L211 §1Q)9876 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 ant.
SCORE 20 19 18 17 16 15 12’15)2-11 109876 54321
3. Pool Variabllity Even mix of large-shallow, | Majority of pools large Shalfow pools much Majority of pools
large-deep small-shallow, | deep; very few shaliow. more prevalent than small-shalfow or
small deep pools present. deep pools. absent.
/S TS
SCORE 20 19 18 17 16 (15J4‘131211 1M9876 54321
4. Channel No channelization or Somme 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 hablitat greatly’
past 20 yrs.) may be disrupted. altered or removed
present, but recent entirely.
channelization is not
) 0 present.
SCORE t 20 .19 18 17 18 16 14 13 12 11 ﬂ?)QSTG 54321
5, Sediment Less than 20% of bottom | 20-50% affected; some | 50-80%, affected; . - Hoavlly siited; >80%
bDeposition affected; minor accumulation; moderate deposition; affected;
accumulation of fine and | substantial sediment pools shallow, movement/shifting of |
coarse materlal atsnags | movement only during moderately silted; boftom cccurs '
and submerged major storm even; some | embankments may be | frequently; pools
vagetation; little or no hew increase In.bar present on both banks; | nearly absent due to
enfargement of islands or | formation. frequent and substantial | deposition. R
point bars. sediment movement -
P during storm events. :
SCORE ri 20 19 18 17 16 15 14(137)2 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: /T Date/Time:
) [Stream name: Form Completed By:
Habitat CATEGORY
Parameter
Optimal Suboptimal Marginal Poor
6. Channel Sinuosity [ The bends in the The bends in the stream | The bends In the Channel straight;
stream increase the increase the stream stream increase the waterway has been
stream length 3 to 4 fength 2 to 3 times stream length 1 to 2 channelized for a
times longer than it if longer than ifitwasina | times tonger than It distance,
was in a straight iine, stralght line. was [n & stralght line,
SCORE fz 20 19 18 17 16 15 14 13 12 11 1 76 54321
7. Channel Flow Water reaches base of | Water fills >75% of the Water fllls 25-75% of Very little water in
Status both lower banks and available channel; or < the available channe| 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.
exposed. .
score_We 20 19 18 17716% |15 14 13 9211 09676 54327
8. Bank Stabiiity Banks stable; 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 failure. <5% of erosion mostly healed | reach show areas of areas frequent along
affacted. over. 5%-30% affected. | erosion. High erosion straight sections and
potential during floods. | bends; 60-100% of
banks have erosion
=~ §cars,
SCORE 3 LB | LeftBank 10 9 8 7 6 5 4 (::"J. 2 1
SCORE RB RightBank 10 9 8 7 6 5 4 3 2 1
. 19 Vegetative More than 90% of the 70-90% of the 50-70% of the Less than 50% of
Y 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 | eviderit: one group of patches of bare soif or | bank vegetation very
disruption minimal or plants likely not evident. clasely 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 fess average
naturafly, potential plant stubble stubble helght.
helg‘hg remaining.
SCORE LB |LeftBank 10 9 8 7 @8 4 3 2 1
SCORE RB ' RightBank 10 9 8 7 /8 § 4 3 2 1
10. Riparian Width of ripardan zone | Width of riparian zone Width of dparian zone | Width of riparlan zone
Vegetative Zone | >18 meters; human 12-18 meters; human 6-12 meters; human <6 meters; litlle
Width 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 f@) 5 4 3 2
SCORE RB { RightBank 10 9 8 7 6 5 4 / 3 '2 2 1
TOTAL SCORE: i

AVERAGE SCORE: ﬂ. H

Barbour, M.T. et.al., 1999. Rapld Bioassessment Protocofs For Use in Streams and Wadeable Rivers.

Y
/

R

Page 2 of 3 (Pg.3 optional)
GBMcRev: 1.2
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Waterbody Name:_(pife— (rpefe

FIELD DATA SHEETS - FISH

Client,_Ziow o;/

Project no;_2#(0-05070,

Investigators: 22

&7

= feH

I

Date Sample Collected: "I{/ 3'—‘5'/ cs
Habitat Forms Completed:@ ! no

Location; 45/3

Ecoregion:_/& ./t (on.é?t'\:/

Weather: g lo—
Wit

i
Form Completed By: @ /55

Form Checked By:

Fish Sampling Completed: / no

Collection Site Observations

ol L3
- Above-Station Below Statlon
Additional
Observations:
Perlphyton: 01234 % 3 4
Fllamentous Algae: 01234 é1 3 4
Macrophytes: 01234 01@34
Slimes: 01234 @123 4
Macroinvertebrates: 01234 0 1@ 3 4
Fish: 01234 012@4
Other, ; 01234 01234
0=Not Observed, 1=Rare, 2=Common, 3=Abundant, 4=Dominant
Riffle/Run: y/ay
Shallow Pool: {0
Deep Pool: 1
Backwaters:
Chanelized:
Woody debris: &P /5
Emergent Vegatation: e
Submerged Vegetation:
Depositional Ares; 20
Overhanging Veg: Ly
Root Wads: 20
Undercut Banks: 20
Filamentous algae:
Leafy debris:
Subsirate Scors Ad). Scora
Bedrock: X0.1
Lg. Boulder: X1.0
Boulders: X1.0
Rubble: X1.0
Gravel: X 0.6 12
Sand; X 0.1 12
Mud/Silt X0.1 80 Lont for voporf)
Score: Abundant 11-15, Common 6-10, Sparce 1-5, Absent 0

Revislon 1.2 05/28/02
GBMc Assoc. Doc.1
Page 1 of 2




Sarmpling Gear Type: Electrofishing” - Seine Gill nets
Unit of Effort: Above: 2247 0T

Below:

o Quantity of Available Fish Cover:
Above Station: Very Abundant, Abundant, Moderate, Sparse, Absent
Below Station: Very Abundant, Abundant,” Moderate, Absent

_Site Description & Notes:
Above Station:

Below Station: § Lewtve Cretie

@ glﬁt"i

{rs
- M

Fish Species Observed

AboveStatiorr#— /-~ 3 Below Station #

GS ~ ferbanin st at it Hal
Yefror—tmm i sh—

.-ﬁ bevecec_Sonlioh T UM T Y CHC MY R 00 A iy

-'_ém,»s»s Pickere/ /

-\ ‘5@%43 Smlish Al i
,z 5(:&4( 64...4‘{\ H ,}fﬂ][ -~ 3 v{/’ (@M Puw‘f'c,g

- ..:f'-/\) Q)f ,

@ T Adar Me«% &{Sabv

Revislon 1.2 05/28/02
GBM® & Assoc. Doc. 1
Page 2 of 2
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FIELD DATA SHEETS - BENTHIC INVERTEBRATES

Waterbody Name:__oetes  Come &

Client_ Ziow o:f

. Project no:_22/G¢ ~05-070

M gor

Investigators:

s

ToH

' Date Sample Collected: ‘//2 o5

Habitat Forms Completed:/yes) / no

LE 3

Location: .

Ecoregion: Sall ConsHa/ .

Weather: _ Sawuy e
0

Form Completed By: /fzg"f( oS

Form Checked By:

Fish 'Sampling Completed: yes / no

Collection Site Observations

Macroinvertebrate Qualitative Sample List

Ll R LC3 LC-3
Below Station Taxa Above Station | Below Station
Annelida
Decapoda A
Periphyton: 01234 02 34 |Gastropoda
Filamentous Algae: 01234 1234 (Pelecypoda
Macrophytes: 01234 [ 0133 4 |Hemiptera A
Slimes: 01234 12 3 4 |Coleoptera
Macroinvertebrates: 01234 0 1?4 Lepidoptera
Fish: 01234 | 01®3 4 |odonata Frl
Other, 01234 01234 [Megaloptera
Diptera
0=Not Observed, 1=Rare, 2=Common, 3=Abundant, 4=Dominant Chironomidae
Plecoptera
Riffle/Run: /5185 Ephemeroptera
Shallow Pool: I Trichoptera
Deep Poo!; Amphipoda 2
Backwaters: '
Chanelized:
Woody Debris; R=Rare, C=Common, A=Abundant, D=Dominant
Emergent Vegatation: 40 Rare<3, Common 3-8, Abundant>10, Dominant>50
Submerged Vegetation: ~ Site Description and Observations:
Depositional Area: 20
Overhanging Veg:
Root Wads; ol
Undercut Banks: _0

Filamentous algae:
Leafy Debris:
Other,

" Revislon 1.2 05/28/02

GBMc Assoc, Doc.2
Page 1 of 2




Point Source _@ . ¢E-7

Rapid Bioassessment Field Sheet

age2of3

Date
Collector Sample Technique Sediment ?
._!-_-la:bLitat Description:  ABOVE
B BELOW
MACROINVERTEBRATE COMMUNITY
ABOVE Station # BELOW Station #
Cnt. Taxa Tally Cnt. Taxa Tally
T Ot roohodin 2281/
4 Comlen inea, 100
K] L, u
2 Lelegromefes ¢
to Caenris . H 7
/i Cotigrder a7
z Colowwlss flom V4
4 _A_“:]/‘ﬁ Y /i
e vatosma el
- T Sak 2
2 Heralomq u_
2. Weerf ' ¥i
3 Lvarus Y14
3 Titla g/
"7 Gtz B
i iy pwd wan w1/
— 4t Ly ity 4
—a M w il
L l TOTAL: I j I :TOTAL:
Community Structure
ABOVE BELOW ABOVE BELOW
% Ephem. % Odon. '
% Plecop, % Cofe.
% Trichop. % Crustacea
% EPT
% Chir. # of Taxa:
 Diptera Biotic Score:
- _aments:
1.16/00
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CORPORATION
LABORATORIES

© We & Assoclates, Inc.
: \} Brown Lane
‘wefant, AR 72022

AMERICAN | Mey 5, 2008
ﬁiINTER-PLEX o comello theo

SAMPLE RECEIPT

Received Temperature: 1°C

Recsipt Verification: Complete Chain of Custody
Sample ID on Sample Labels
Date and Time on Sample Labels
Proper Sample Containers
Within Holding Times
Adequate Sample Volume
Sample Integrity
Proper Temperature
Proper Preservative

e S PO

QUALIFIERS

AIC Sample No. Qualifiers  Definition

89880-2 Result is from a secondary diiution factor
89880-3 Resulf Is from a secondary dilution factor
89880-5 Result is from a secondary difution factor
89880-6 Result is from a secondary dilution factor

(wiwiwlw)

' _wrences:

“Methods for Chemical Analysis of Water and Wastes", EPA/600/4-79-020 (Mar 1983) with updates and supplements
EPAG00/5-91-010 (Jun 1991), EPA/G00/R-92-129 (Aug 1982) and EPA/600/R-93-100 (Aug 1993).

"Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW846)", Third Edition.
"Standard Methods for the Examination of Water and Wastewaters", 20th edition, 1998,
“American Society for Testing and Materials" (ASTM),

"Assoclation of Analytical Chemists" (AOAC). |

'800 Kanls Road » Little Rock, AR 72204 www.americaninterplex.com 501-224-5080 + FAX 501-224-5072



AMERICAN May §, 2005
; . Controf No. 80880
' INTERP LEX Page 3 of 6
CORPORATION
LABORATORIES
. 3Mc & Assoclates, Inc.
_ jBrown Lane
bryant, AR 72022
ANALYTICAL RESULTS

AIC No, 89880-1
Sampie Identification: UTA-2 4-27-05 (0740)
Anaivte : Method Result RL _ Units Batch Qualifier
Tofa! Dissolved Solids EPA 160.1 280 10 mg/l - W13814
Chloride EPA 300.0 79 0.2 mg/l 815746
Sulfate EPA 300.0 12 0.2 mg/l 815746
AIC No. 89880-2
Sample Identification: UTA-3 4-27-05 (1505)
Anglyte Method Resuilt RL __ Units Batch Qualifier
Total Dissolved Solids EPA 160.1 300 10 mg/l W13814
Chloride EPA 300.0 100 2 mg/l 816746 D
Sulfate EPA 300.0 15 0.2 mg/! $15746
AIC No. 86880-3
Sample ldentification: UTA-4 4-27-05 {(1140)
Anaiyte Method Result RL  Units Batch Qualifier
Toftal Dissolved Solids EPA 160.1 2000 10 mg/l W13814
Chiloride EPA 300.0 1200 20 mg/l 815745 D
‘,'“ij{ate EPA 300.0 11 0.2 ma/l §15746
SN
AlGNo, 89880-4
Sample ldentification: LC-1 4-28-05 (1410) & .
Anaglyte Method Result RL  Units Batch Qualifier
Total Dissolved Solids EPA 1860.1 190 10 mgfl W13817
Chioride EPA 300.0 70 02  mg/ 816748
Sulfate EPA 300.0 4.4 0.2 mg/| 815746
AIC No. 89880-5
Sample Kentification: LC-2 4-28-05 1045 _
Analyte ‘ : Method Result RL _ Units Batch Qualifier
Total Dissolved Solids EPA 160.1 1800 10 mg/i W13817
Chioride EPA 300.0 220 2 mgAl $15746 D
Stulfate EPA 300.0 960 2 mgft $16746 D
AIC No. 898805
Sample Identification: 1.C-3 4-28-05 (0800)
Analyte Method Result RL  Units Batch Qualifier
Total Dissolved Solids EPA 160.1 1800 10 mgfl w13817
Chloride EPA 300.0 220 2 mgfl §15746 D
Sulfate EPA 300.0 950 2 mg/| S15746 D
8800 Kanls Road - Litlle Rock, AR 72204 www.americaninterplex.com 501-224-5060 + FAX 501.224-5072



800 Kanls Road « Little Rock, AR 72204

www.americaninterplex.com

i AMERICAN May 5, 2005
‘ Control No. 89880
|NTERPLEX Page 4 of 6
CORPORATION '
LABORATORIES
“3Mc & Assoclates, Inc.
. j Brown Lane
‘oryant, AR 72022
SAMPLE PREPARATION REPORT
AIC No. 89880-1 Date/Time Date/Time
Analyte Prepared By Analyzed By Dilution _ Batch  Qualifier
Total Dissolved Sclids : - 03MAY05 0926 223 W13814
Chlorlde 28APROS 1557 252 29APRO5 2116 252 815746
Sulfate 29APRO5 1557 252 29APROS 2116 262 S$15746
AIC No. 89880-2 Date/Time Date/Time
Analyte Prepared By Analyzed B Dilution _ Batch  Qualifier
Total Dissolved Solids - 03MAY05 0926 223 W13814
Chiloride 20APRO5 1557 252 29APR05 2132 262 10 $16746 D
Sulfate 20APRO5 16557 252 20APR05 2148 252 $15746
AlIC No. 89880-3 Date/Time Date/Time
Analyte Prepared By Analyzed B Dilution  Batch Qualifier
Total Dissolved Solids - 03MAY05 0926 223 W13814
Chiloride 20APRO5 1557 252 02MAY0S5 0956 252 100 516746 D
Suifate 28APRO5 1557 252 29APRO05 2219 252 815746
AIC No. 89880-4 Date/Time Date/Time
Syte Prepared By Analyzed B Dilution  Batch _Qualifier
“v._I/Dissolved Solids - 03MAYO0S 1246 223 W13817
hloride 28APROS5 1557 252 29APRO5 2345 252 $15746
Suifate 29APRO5 1557 252 20APROS 2345 252 S15746
AIC No. 89880-5 Date/Time Date/Time
Analyte Prepared By Analyzed B Dilution _ Batch  Qualifier
Total Dissolved Solids - 03MAYO05 12468 223 W13817
Chioride 29APRO5 1557 252 30APRO5 0001 252 10 815748 D
Sulfate 29APRO5 1557 282 30APRO5 0001 252 10 815746 D
AIC No. 89880-6 Date/Time Date/Time
Analyte Prepared By Analyzed B Dilution  Batch Qualifier
Total Dissolved Solids - 03MAYO0S 1246 223 W13817
Chloride 20APROS5 1657 252 30APROS5 0032 262 10 815746 D
Sulfate 29APRO5 1557 252 30APRO5 0032 252 10  S15746 D

5§01-224-5080 « FAX 501-224-5072



/Ii.‘%."r"EE.':.‘.’_‘é';'( conel 228

Page5of 6
CORPORATION

LABORATORIES

©BMc & Assoclates, Ing,

9 Brown Lane
erant AR 72022

LABORATORY CONTROL SAMPLE RESULTS

Spike % % Recovery RPD

Analyte Amount Recovery Limits - RPD  Limit Batch _ Qualifier
Total Dissolved Solids 250 mgfi 101/102 85-118 0.791 10 W13814
Total Dissolved Solids ' 250 mg/| 104/103 85-115 0.193 10 W13817
Chioride 10 mg/l 97.1/96.2 90-110 2.01 10 S15745
Sulfate 30 mgt 99.8/100 90-110 0180 10 S16746
MAMKEM@
Spike % % Recovery RPD
Analyte Amount Recovery Limits RPD  Limit Batch _ Qualifier
Chiloride 10 mgft - 94.5/975  80-120 264 10 815746
Sulfate 30 mgh 97.9/98.2 80-120 0.322 10 815746
BORATORY B K RESUL
QC
Analﬂe Method __ Result Units RL _ Sample Qualifier
1al Dissolved Solids EPA 160.1 <10  mgn 10 W13814-1
;! Dissolved Solids EPA 160.1 <10 mg/ 10 W13817-1
L. oride EPA 300.0 <02 mgh 0.2 $15746-1
Sulfate EPA 300.0 <02 mg/ ) 02 $15746-1
9
BB00 Kanis Road Little Rock, AR 72204 www.americaninterplex.com 501-224-5080 » FAX §01-224.5072



AMERICAN May §, 2005
, ‘ oy Control No. 88880
INTERPLEX Page 6 of 6
CORPORATION
' LABORATORIES
e & Assoclates, fnc,
= .4 Brown Lane
Bryant, AR 72022 :
QUALITY CONTROL PREPARATION REPORT
LABORATORY CONTROQL SAMPLES
Date/Time Date/Time QC
Analyte Prepared By Analyzed By Dilution _Sample  Qualifier
Total Dissolved Solids - 03MAY05 0926 223 W13814.2
Total Dissolved Solids - 03MAYO0S 0926 223 W13814-3
Totat Dissolved Solids - 03MAY05 12468 223 W13817-2
Total Dissolved Solids - 03MAYO0S5 1246 223 W13817-3
Chiloride 29APROS 1132 252 29APROS 1333 252 S15746-2
Chloride 29APROS 1132 252 20APRO5 1400 262 816746-3
Sulfate 29APRO5 1132 252 20APROS 1333 252 815746-2
Sulfate 29APROS 1132 282 29APROS 1400 252 S$15746-3
T E LES
Date/Time Date/Time QC
Analyte Prepared By Analyzed By Dilution _Sample  Qualifier
Chloride 20APROS 1132 252 29APROS5 1427 252 5157464
Chloride 20APROS5 1132 252 20APRO5 1459 252 $156748-5
Sulfate 29APRO5 1132 252 20APROS 1427 252 S15746-4
Sulfate 29APRO5 1132 252 29APROS5 1459 252 §$15746-5
DatefTime Date/Time QC
Analyte Prepared By Analyzed By Dilution _ Sample  Qualifier
Total Dissolved Solids - 03MAYO05 0926 223 W13814-1
Total Dissolved Solids - 03MAYO0S 1246 223 W13817-1
Chioride 29APRO5 1132 262 20APROS5 1319 252 851567461
Sulfate 29APROS 1132 252 29APROS 1319 252 8157461

8600 Kanis Road * Little Rock, AR 72204

www.americaninterplex.com

501-224-5080 « FAX 501-224-5072
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Appendix E

Field Data Sheets



GENERAL PHYSICAL CHARACTERIZATION FIELD FORM

]'STATION D: LT LOCATION:
\ STREAM NAME:

L8 o Leg O]
) meten (oot RIVERBASIN: o, —

(AT 23 9 g BN 5, T PROJECT: fiom 0.0 it
INVESTIGATORS: (/727 | DATETTIWE: AT FORM CHECKED BY:

: Now - Past 24-hr Heavy rain Ih the laét 'n'”days? ﬁYes CTNo
SR L1 storm (heavyrain) [

rain (steady rain) - [] Air Temperature °C/°F
A [ showers (intermittent) [} : .
o . %L1 % cloud cover Ci %  Other

clear/sunny K

Stream Subsystem

' Stream Type
B (] Perennial Mntermlttent (] Tidal (] Coldwater R Warmwater
E Stream Origin : :

§ [ Glaclal 0 Spring-fed Catchment Area:
| [ Montane, non-glaclal ] Mixture of origins ~ Stream Order:

mi*.

& [] Swamp and bog (] Other __ '

i Stream Gradient: [J High (225f/mi) [ ] Moderate (10-24 ft/mi) @i_ow (<10 ft/mi) °

SRR Fiovs _ - Flows,Measured? ~ Reach: Siope
% [ High (] Moderate @L‘ow [ None es (] No

g Predominant Surrounding Landuse Local Watershed NPS Pollution

I 4 Forest 50 % [J Sub-Urban (3 No evidence ] Agricuitural

[ Pasture %  [] Commercial % {7 tndustrial Storm Water

{7 Row Crops % [ Industrial % , M\Urban!Sub-Urban Storm Water

W Urban 50 % O Other %

& Sinuosity
ft/mi :

& Mature Forest 1O 9 B’@hrub!Sapling'ﬂ% [ Herbs/Grasses % {1 Turf

b4 Riffle _Z £.2% [ Run % K Poot 2.7y,
Bl [Roads B Bridges [ Pipelines 24 Beaver Dams Point Source
G %Zgams {J Trash - D Cattle Access [ Mining [J ATV Crossing [F-Other _tut fanet

g Channelized: ] Yes &aome O No
§i Local Watershed Eroslon: [ None inima LiModerate  [] Heavy

B Channel Dynamics: [J Aggrading {3 Degrading (] Widening [ Headcutting

)
Yo

Sediment Deposits

Normal [ Sewage [ Petroleum- L) Sludge []Sawdust [JOls

Chemical [TJ Anaerobic [INone Sand I:]F\‘}Ict shells
S

§ Water Odors - : Water Surface Olls
‘ ormaliNone  [] Sewage {dsiick [Jsheen [JGlobs
[] Petroleum ] Chemical O Flecks JNone [J Other
[ Fishy (O other
B Turbldity/Water Clarity (if not measured) 13.3 ATW
§ [l Clear %Sﬂghtly turbid [ 1 Turbid
{ L] Opaque Stained [ Other,
i Sediment Odor

[ Other Other d

| Page1of1
V2.4 April 2005



GENERAL PHYSICAL CHARACTERIZATION FIELD FORM

- VIO 0400

STATION 1D, /_" C / LOCATION 5//7 W, ﬁ%« (/ ,,/é: » ”/O
STREAM NWE Covlre Coecl RIVER BASIN Obte 477
“LAT LONG - , CLENT 2, 577
- INVESTIGATORS 7P 7SR Ta? | |
FORM COMPLETED BY /9 ?/ REASON FOR SURVEY
: DATE . , -
Y4 /]7_‘;’ TIME___ 7300
WEATHER | Now Past 24 Has tHere been a heavy rain in the last 7 days?
CONDITIONS _ hours es [JNo
[ storm (heavy rain) [ o
[] rain (steady rain) ] Air Temperature 7O “C@
. {] showers (intermittent) 1
_%[ 1/ % cloud cover %  Other
I Q/ clear/sunny-
"STREAM _ | Strpdm Subsystem _ T Stream Type
ATTRIBUTES Perennial 7] Intermittent [ Tidal ' [J-Coldwater armwater
' Stream Ofigin ' : Catchment Area _mi?
't O Glaciat pring-fed
[] Non-glacial montane Mixture of origins
[] Swamp and bog [] other :
~ .
AYDROLOGY | Fiows , Flowé Measured?
: [1High []Moderate Llow []None Yes [JiNo
Vs : :
WATERSHED Prgdominant Surrounding Landuse - Local Watershed NPS.Pollution
}FEATURES Forest {_] Commercial [Z] No evidence ome potential sources
e [ ] Field/Pasture [] Industrial - - {] Obvious sources o
_J Agricultural - [T] Other :
(] Residential Local Watersfied Erosion .
[[JNone. [ Moderate [ Heavy
INSTREAM Proportnon of Reach Represented by Stream Morphology Types
FEATURES (JRifie__ 40 A, , .
‘ [ ] Run _
| | Pool U
Channelized [T]Yes [ Some ?{ o Qo
- 2
_ Dam Present [JYes []Some No £y €00 ‘/
WATER/ r Odors Water Surface QOils 0' 4 .
OBSERVATIONS ' | [Vf Normal/None  [] Sewage [] Slick Sheen” [ Globs
{ ] Petroleum [[] Chemical [lFtecks [JNone [T]Other
[] Fishy (] Other, '
Turbldity (if not measyfed) - |
Clear ightly turbid ] Turbid
, Opaque Stained [] Other
/ g
SEDIMENT/ Sodiment Odor . Sediment Deposits
OBSERVATIONS Normal [ ]Sewage []Petroleum ludge [Sawdust []Oils
A [l Chemical  [[] Anaerobic [ ]None and  [] Relict shells
[ other Other__ 457 SVLIY:
_Page 10of 1
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e

Lion Qil date 4/28/2005 Start
Stop

Station: LC-1

Waterbody: Loutre Creek

Crew: BJP/SKH

Max Vel:

0.51

Min Vel:

1.0

0.5

0.5

0.25

0.19 0.0475
1.5 0.5 0.5 0.31 0.25 0.0775
2.0 0.5 0.5 0.51 0.256 0.1275
2.5 0.5 04 0.47 0.2 0.094
3.0 0.5 0.4 0.4 0.2 0.08
3.5 0.5 0.3 0.29 0.15 0.0435
4.0 0.5 0.1 0.1 0.05 0.005
5.0 1.0 0 0 0 0

1555
1605




Stream Habitat Assessment (Seinl-Quantitatlvq)

pm——Y éC" / Date/ Time: LL} /2375 ( - Initials: S ;C{// TR

9. Aquatic Macrophytes and Periphyton (Percent Covera 0

e

Riffle Macrophytes | — | __ o & — —~ 1 6 o — o
ot . | Perihyton | T T = T —_ ® o | — o
Pool - Macrophytes 75~ |1 < o | o P o |- | = > 5.9
Periphyton ) o |14 &/ O O 6\' V)

: ' y 2 73
Slope (Y | 2° | P8’ | F0 | 2D | (o Lo | 70 70 | o
Score 910 = 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.

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 Im acts -

et fa @y g | uila s oy Y |4l
' C=Catfle . 7 .R=Row[Craps U= Urban/Bncroachment [ = Industrial Encroachment - O = Other

Swre 0 =none 1 = minor affect 2=moderato affect 3= mafor affect

Page 2 of 2

V2.1



/L .
Stream Habitat Assessment (Semi- -Quantitative) ZZ/\/

|E&ltion #: L(\/_, | Stream / ey ﬂM ' Date/Time; 4//2 %‘;" A.nalyst: ‘S(Z"If/%zj
/

_“ Location: %V ZWJ ; (/ 30 rr
/1. Reach Length Determination : j .
| Ak Width | iy " | /7.8 | /0.0 | 1pp™ 13 5 12.3-}. 2.5+ S|
Bankiull Depth ;. & 2.t (2.7 f ;o ‘,/ na " [ T na .
"Average width times 20 o7 otal Lenglydivided 2. PX
T | T / yagti &7/ au C-ﬁ ot TS
2. Riffle-Pool Sequence. | ws@DV Py a2’ uo 435 L7243 Lo
Riffle b= 2.4 lzsyl a6y ' led 2|5
RUI'I /T . . ) & " i o.
Paol 25\ts g1z | d|254 25.q]- ' 25 A 25 A[{57.5 |24
Total - 1 - ~ ‘ : : o
Saquence"' NANAANANAKR LA A \ LAl ae MAAA
'Riffle="x0xx", Run="-—-" ) Poolstmmnr - - \ e
3. Depth and Width Re Ime - . L b cfﬂ* fhoerv g
Riffle Depth | —_ — | . :.f i = Oz — | -
. (Riffewidth | __ | [ & o _.._AE._ 50K, — Z
.\ |PoolDepth | 7.5 [ /.7 0-4’ 2.-54Y.3 ~ &% Lyl /2 L2 1
— |PoolWidth |,/ , T /20l /0 4 /.0 =AM A %%

Riffle

Pool (| st | ¢(\| <02 [3@Y 202 | <D | Sl s S
BR=Bedrock(7), BLD—Boulder(G) COB=Cobble(5), GC=Grdvel Coarse(d), GF=Gravel Fine{3), S=Sand(2), SC=8ilt/Clay(1) ~

7. Embeddedness (Gravel, Cobble Boulders Percent Embedded

,:)'”’ %fibedde ™~ d

: .l’agel of2
vai



Habitat Assessment Field Data Sheet (Low Gradient Cont.)

Station [.D: LE— | Date/Time:
Stream name: /s whcr Lere Form Completed By:
Habltat CATEGORY
Parameter
Optimal Suboptimal Marglnal Poor

6. Channel anuos'il'y

SCORE | _

The bends in the
stream increase the
stream length 3 to 4
ttimes longer than it if

was in a straight line,

The bends in the stream
increase the stream
length 2 to 3 times

The bends in the
stream increase the
sfream length 1 to 2

Channel stralght;
waterway has been
channelized for a

20 19 18 17 16

longer thanifitwasina | times longsr than if it distance,
straight fine, e was in a straight lina.
15 14(13'92 11 1098876 §4321

7. Channel Flow
Status

both lower banks and
minimal amount of

Water reaches base of.

Water fills 575% of the
available channel; or <
25% of channel

Water fills 25-75% of
the available channel
andfor riffle substrates

Very littls water in
channel and mostly
present as standing

channel substrate is substrate is exposed, are mostly exposed. pools,
exposed. e~
SCORE’?"’ 20 19 18(17 h6 15 14 13 12 14 109876 $§4321
8. Bank Stability Banks stable: no Moderately stable; Moderately unstable; up | Unstable; many
evidence of erosfon or infrequent, small areas to 30%-60% of banks in | eroded areas; "raw"
bank faifure. <5% of eroslon mostly healed | reach show areas of areas frequent along
affected. over. §%-30% affected. | erosion, High erosion straight sections and

potential during floods.

bends; 60-100% of
banks have erosion

not evident; almost all
plants allowed to grow

Almost all plants allowed
ta grow naturally.

N scars.

scORE_¥ 16 [TeiBank 10 8 | 757 54 3 77

SCORE 2 RB RightBank 10 9 8C7) 6 5 4 3 2 1

9. Vegelative 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
distuption minimal or planis likely not evident. closely cropped high; vegetation has

vegetation common;
less than one-half of the

been removed; 2
inches or less average

naturally. potential plant stubble stubble height.
' N height remaining.
LB | LeftBank 10 © 8 @ & 8§ 4 3 2 1
RB RightBank 10 9 8 7 6 @4 3 2 1
10. Riparian Width of riparian zone | Width of riparian zone Width of riparian zone Width of dparian zone
Vegetative Zone | >18 meters; human 12-18 meters; human 6-12 meters; human <6 meters; littie
Width activities (i.e., parking activities have impacted | activities have impacted | riparian vegetation to
lots, roadbeds, zone only minimally, a great deal. human aclivities.
clearcuts, lawns or
crops) have not
Y impacted zone. ~
SCORE LB |LeftBank 10 9 C}’ 7 6 5 4 3 2
SCORE RB | Right Bank 10 0 (8‘) 7 6 5 4 3 2
TOTAL SCORE: |47L
AVERAGE SCORE: M2

Barbour, M.T. et.al., 1899, Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers.

Page 2 of 3 (Pg.3 optional)
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Habitat Assessment Field Data Sheet (Low Gradient)

channelization, i.e.

80% of steam reach

Station1.D: /2~ Client:  Lym~r . 1
Stream name:  Lfowke e/ Date/Time: ¢/ A g /e
Location: Form Completed By: 5745 /SQ'/
Habitat CATEGORY
Parameter -
Optimal Suboptimal Marginal Poor
1. Eplifaunal 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
Avdllable epifaunal colonization and | colonization: adequate avallability less than habitat chvious;
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 habltat, and ata
/L/ stage to allow full
colonization. -
SCORE 20 19 18 17 16 15 14 13 12 11 10 6 54321
2. Pool Substrate Mixture of substrate Mixture of soft sand, All mud or clay to sand | Hard-pan cfay or
Characterization | materials, with gravel and | mud, or clay; mud may bottom; little or no root  { bedrock: no root or
firm sand pravalent; root be dominant; some root | mat; no submerged vegetation,
mats and submerged mats and submerged vegetation.
. |_vegetation common, vegetation present.
SCORE ]O 20 19 18 17 18 15 14 13 12 11 0D 876 54321
3. Pool Variabillity Even mix of farge-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.
SCORE /b 20 19 18 17 16 15 14{13 12 {1 10987686 54321
4. Channsl No channelization or Some channslization 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

urbanized areas; in

dredging, (greater than channelized and steam habitat greatiy
past 20 yrs.) may be disrupted. gltered or removed
present, but recent entirely,
channelization is not
. / g present.
SCORE 30 19@17 18 15 14 13 12 11 06876 54321
6. 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, movement/shifting of
coarse material at snags | movement only during moderately silted; bottom accurs
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 istands or | formation. frequent and substantial | deposition.
point bars, sediment movement
/;,{ L during storm events.
SCORE 20 19 18 17 16 15@13 12 11 109876 54321

1

Page 1 of 3 (Pg.3 optional)
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FIELD DATA SHEETS - FISH

Waterbody Name: j aut 7‘ £e (’ féé’,.é / LC - /) Locatlon:ﬂyd/)ﬁ //// ’ /,__%_ﬁ/e./o,_/,;-«o{,
Client_</p7 s/ : A '  Ecoregion:.&w/ £ (“Oz‘_f"%{?/ Wé‘ //;
Projectno:_2/60- 0L 67 0. Weather,__(* /s < Ldrdels
Investigators: _ 5777 . - {5/&/ . : AF0° < ‘

: - . . : Form Completed By: é-ﬁ( 2:{ Vi
Date Sample Collected: V/Zf' 0SS . Form Checked By:

Habitat Forms C_omplete@ no _ Fish Sampling Complete@ ! no

Collection Site Observations .

Abqve Station Below S_»tauon

Additional
Observations:

Periphyton; .
Fllamentous Algae:
Macrophytes:
Slimes: )
Macroinvertebrates; 0
Flsh: - 0
Other : 0
0=Not Observed, 1=Rare,

-

S ) P Y

1&:&»&»&»
(@ w v v e
PN N N NN
Coocoooo
b ok ok mh md ah b
BRI A RN RSN
W W W
L N N O NN

mmon, 3=Abundant, 4=Dominant

iffigfRun:
allow Pool:
Deep Pool;
Backwaters:
Chanelized:

O

AN
(= P’

Woody debris:
Emergent Vegatation:
Submerged Vegetation:
Depositional Area:
Overhanging Veg:
Root Wads:

Undercut Banks:
Filamentous algae:
Lealy debris:

SRS [

Substrale - . Score _ Adj. Score
: %0.1
X1.0
X1.0
X1.0
X0.5
X0.1
X0.1 :
Score: Abundant 11-15, Common 6-10, Sparce 1-5, Absent 0

Bedrock:
Lg. Boulder:
Boulders:
Rubble:
Gravel
Sand:
Mud/sit  20/20
L

&gf'flr[

Revision 1.2 05/28/02
GBMce Assoc, Doc.1
Pge 1 of?




Sampling Gear Type:

@ct‘rofshing . Seine Gill nets
Unit of Effort: Abover%/” - (657 ‘

Quantlty of Available Flsh Cover:

Above Station: ¢ AnEDA
B

bundant Moderate, Sparse; Absent
elow Station: Very Abundant, Abundant, Moderate, Sparse, Absent

“Bolow=

Site Description § Notes:
Above Station:

4/76’/7 R/ﬁ o

.-(’ér?&/c/ fedes //‘ﬂ/‘ﬂ? 5 ‘ec/f.f;'?e«:v?l Wc@*f/ﬁ%
77 7 ' P —

Below Station:

M"@ |

Fish Species Observed

ﬂ%zm |

Above Station #

Below Station #

"‘" z% eor

' — Cpat o5

a = Golden chisor ”ﬂ

~ Golden ZSI, 2100t N

Pirak  Pecely

oA

» —*J)o#uwij | Nodwprs eprilale /?Mmsc mw»\
S Qdﬂrd Su-&ih 114
l — g‘ﬂwn /

Revision 1.2 05/28/02
GBM & Assoc. Doc. 1
Page? of 2
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FIELD DATA SHEETS BENTHIC INVERTEBRATE
Waterbody Name: /54//%0 2 /‘é‘(" /Z

Clent__/ /o0 ()

Project no:_~A60-05-0 78

Investigators; 4572

LY

Daie Salﬁp‘le Coilectet_j:

Habitat Forms Complete! no

ot

Location: __Arrns (% //// /L/a{fp

Ecoregion: 5%/ Cosies P

Weather @ /*’c:,/ du/,m@ ~F e~

Form Cofnpleted By; ﬁ"//féf%
Form Checked By:
Fish Samplmg Comp!eted@/ no

Collection Site Observatioﬁs '

Macroinvertebrate Qualitative Sample Lls_t '

B F!lamentous algae: -
Leafy Debris:
LOther

Above Station  |Below Station - - Taxa Above Station | Below Station
DL Annelida
Decapoda -
Periphyton: 012 3 4 01234 [Gastropoda
+ |Filamentous Algae: 1234 0 1.2 3 4 [Pelecypoda
Macrophytes: ®@1234 | 01234 [Hemiptera
Istimes: _ @17234 |- 01234 [Coleoptera
Macroinvertebrates: 0120B3)4 01234 |Lepidoptera
Fish: .01 2_% 4 01234 [Odonata
Other 01234 01234 |Megaloptera
’ . |Diptera
0=Not Observed, =Rare, 2=Common, 3=Abundant, 4=Dominant Chironomidae
Plecoptera
Run; 10 1t Ephemeroptera
Shallow Poal: 0 Trichoptera -
{Desp Pool: /o) Amphipoda
Backwaters:-
Chanelized:
Woody Debris: SO R=Rare, C=Common, AsAbundant, D=Dominant
Emergent Vegatation: O Rare<3, Common 3-9, Abundant>10, Dominant>50
) Submerged Vegetation; £ Site Description and Observations:
** |pepositional Area; '60
Overhanging Veg: '
Root Wads: ‘30 -
s JUndercut Banks: /0
L

]

" Revision 12 05/28/02

GBMc Assoc. Doc2 -
Page 1 of 2



PointSource /Baeh [0/ (contre Lovuh

Sample Technique

Collector

Rapid Bioassessment Field Sheet

4+ of Liw J)

Sediment ?

,{Hgl\)ltat Description: ABOVE _fZipetn ¢ ¢~/

R 'l
Y
[

Date {%/ oJ
I'4

. re——

BELOW /fach Le-2

MACROINVERTEBRATE COMMUNITY

ABOVE Station#__£¢-/ BELOW Station #__ £&~ 2—
Cnt, Taxa Tally : Cnt. Taxa Tally
2] Olrect doe LRIV 1Y) 3 Oliso. V.Y sl dd
V4 CM& (mwl,&!é) /
Low Yo § 1 Cin yFod #H
{ b Jorel o [
1L e for V. 10 /74
/ i_»_QM'~ l_ 2] Batortomme n
7 A / |3 Avgia /4
S | el i " 7 Lobetludo ya
T 3 He xatonve Vid
1 A L ‘Y eguilo ;3
{ A oy, /
4 Cort xidlpar W
- Y Cvolpun @y
Lhitoron, doa
e L4 170 mons W2 MWM +3 Cltvortu dose 1l vy 7,
g ),L Ty o war TR Ca Tonyordye w1 e
il T Tam pucsivi “y 9 yhtsimi w14/
[ P ———
/ rhez . A / L fro beetao— -
—L %@a&ﬂ y, Mezrtoro—
—t ferodytes £ z 7D?ﬁu’~ o
— | ¢ Hows L
I _2;&:]«. Va4 il LAtlysertlus £
X Fohnd l_
3 yfirv/ .11
| | :TOTAL: | | | -TOTAL |
Community Structure
ABOVE BELOW ABOVE BELOW
% Ephem. % Odon.
% Plecop. % Cole,
% Trichop. % Crustacea
% EPT
% Chir, # of Taxa
;. iptera ~ Biotic Score:
wwiments:
1.16/190

age 20f3



GENERAL PHYSICAL CHARACTERIZATION FIELD FORM _

- [ETATIONTD: 7 A_7 - LOCATION: 7, .7
. ‘_,'.LESTREAM NAME: / , 4 Orecete RIVER BASIN: Diackri 7z
AT LO?;IG: PROJECT: Aiow Ol e
INVESTIGATORS: W/ U7 DATE/TIME: (—//21? Af 5 FORM CHECKED BY:

Now T Past 24-hr Heévy rain In the Tast T'days? | ,E'lYe-m No
] storm (heavy rain) [

rain (steady rain)

0 Alr Temperature_____ o¢pF
L] showers (intermittent) E

N (] % cloud cover %  Other
/ clear/sunny B

B Stream Subsystem Stream Type ,

SR |t Perennial “[] Intermittent  [] Tidal [J Coldwater ZRQNarmwater
g Stream Origin
B [ Glacial (] Spring-fed Catchment Area: mi?
E (] Montane, non-glacial X Mixture of orlgins Stream Order:
[J Swamp and bog [ other

&l Stream Gradient: [] High (>25ft/mi) ] Moderate (10-24 ft/mi) HLOW (<10 ft/mi)

Flows Flows Measured? Reach: Slope & SEnuos'ity
O High [J Moderat@ﬂLow (J None Hyes O No f/mi
Predominant Surrounding Landuse

Local Watershed NPS Pollution
[JForest . % (3 Sub-Urban

] No evidence [} Agricultural
[T Pasture % (] Commercial % Elndustrial Storm Water

[J Row Crops % ,E’industrial _[c_)_(j% [J Urban/Sub-Urban Storm Water
{J Urban % 1 Other %

[ Mature Forest % [ Shrub/Sapling = % P Herbs/Grasses A2y, O Turf

0
%

| ARifle _{__% [Run % BYPool 77 %

¥ [ Roads [RfBridges A Pipelines | ] Beaver Dams "XEolint Source
B ADams [JTrash [JcCattle Access [] Mining [ ATV Crossing (] Other

Channelized: FYes [Jsome ] No
| Local Watershed Erosfon: [ None [] Minimal oderate [ Heavy

§ Channel Dynamics: L] Aggrading PA-Degrading Widening [} Headcutting
| Water Odors

Eter Surface Olls
| L1Normal/None [ Sewage Slick heen [H.Giobs
' %Petroleum X Chemical R Flecks T[] None ] Other
| L] Fishy ] other,
Turbidity/Water Clarity (If not meas% /uﬂ" A
(] Clear lightly turbid [ Turbid 2 ...[ ©
8 [ Opaque ] stained ‘([ Other
il Sediment Odor Sediment Deposits
B [JNormal  [JSewage %-Eetroleum L1 Siudge. . (] sawdust X Ois
R TIThemical [ Anaerobic [ JNone Sand [ Relif shelis
| (1 Other_

- £ Other _ <, H:/ rd”

Page 1 of 1
V2.1 April 2005
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GENERAL PHYSICAL CHARACTERIZATION FIELD FORM

.sTA-TEONI.D. 70 - 2

VIO 04700

B Al VOSAIN Loy, B, £ lblrty
\STREAMNAME 7, .0, of RVERBASIN 7, ./ 7,
YT, LONG [T T |
INVESTIGATORS — X777/ 774 7 5% 7 777 ' __
ORM COMPLETED BY -~ | REASON FOR SURVEY
F | o | oate__ /2%
da7/ 7% TIME__2P70
WEATHER “Now PastZd -~ Has there been a heavy rain in the Tast 7 days?
CONDITIONS : hours EAYes [JNo '
' [] storm(heavyrain) [J
‘[] rain (steady rain) Air Temperature___ " b4 °C@
L] showers (intermittent) [] : '
%] . % cloud cover %  Other
‘ 7 clear/sunny : :
STREAM  Stpeam Subsystem o Stream Type :
ATTRIBUTES Perennial . [] Intermittent  [J Tidal [JColdwater [ﬂ‘ﬁanm’.vater
Stream Origin _ Catchment Area mi?
[]Glacial ['] Spring-fed
LI Non-gtacial montane  [+Mixture of origins
[_1Swamp and bog ] other ‘
HYDROLOGY | Flows g Flows Measured?
- . [ High Moderate [JLow [JNone fz)‘fes O No
WATERSHED Predominant Surrounding Landuse Local Watershed NPS Poliution _
~§rEATURES [[] Forest mmercial []W6evidence []Some potential sources
; [ ] Field/Pasture [industria) Obvious sources
[ Agricultural  [T] Other ' o
[[] Residential Local Watershed Erosion
' [INone [[]Moderate Heavy
INSTREAM Proportion of Reachﬁ?presented by Stream Morphology Types
FEATURES Riffle % '
Run EU %
[} Pool % .
Channelized IgY s [JSome [INo
Dam Present Eﬁ:s CIsome [JNo _
WATER/ Water Odors . Water Surface Qils .
OBSERVATIONS ormal/None  [T] Sewage [ slick Sheen Globs
' | Petroleum [-] Chemical Flecks [JNone []Other
[ Fishy (] Other . -
Turbidity (if not measyfed)
Clear : lightly turbid Turbid
Opaque Stained Other,
SEDIMENT/ “Sediment Odor "~ Sediment Deposits 7
OBSERVATIONS |[JNormal [[] Sewage Petroleum [1Sludge [JSawdust [} Qils
. [] Chemical [7] Ahaerobic [ JNone []sand [ Relict shells
g \L [[] Other, : [[] Other
Page 1 of 1
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Lion Oil date 4128120605 Start
Stop
Station: LC-2
Waterbody: Loutre Creek
Crew: BJP/SKH
Width (it Max Vel  1.01
Disc/Flow (cfs): = Min Vel: 0

4.0

2.0

0.3

0.6

0.92 0.552
6.0 2.0 0.3 0.89 0.6 0.534
8.0 2.0 0.3 1.01 0.6 0.606
10.0 2.0 0.3 0.78 0.6 0.468
12.0 2.0 0.3 0.8 0.6 0.48
14.0 20 0.3 0.96 0.6 0.576
16.0 2.0 0.3 08 0.6 0.48
17.0 1.0 0.3 0 0.3 0

1220
1230
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Stream Habitat Assessment (Semi-Quantitative)

Station # /(> Stream: /oA @ﬁ-—ﬂ( Date/Time: l{/é?/ﬂs Analyst: o M-//K ¥
\’ Location: a4 fa. &w&_’ @u NP KO~ /ZOS’ /

‘ A 1T 246.% bede’
/1. Reach Length Determination { ﬂw{dﬂ"o C‘%% ; z <0 Ho.2 ) Afs puy:
(ot Widh | jge0 125 L (12,9 20,0 % 4.9(2),2 | 424 ( 47 o y
Bankfull Depth YRR A Q";}W 2.2 | " na e

"Average width 0 ) “Total Le%h divi %‘by“lo’ ‘ . { f
Ho0 0.4 le LG
2. Riffle-Pool S8equence
Riffle
Run :
| Pool Ad 1. A e Tiwr g | Fl92.q|q2 %29 [ g [Fz
Total
Sequence’ WWWWWMWW N
'Rifflo="xxx"

ﬁf“‘:{{;“g:‘; o s Chandiet

!, PoolDepth | /.8" | /. / |a a0 F | (21701 0%]0.49 6 | /11 .79
" (PoolWith J2gol 20772173 12017y 127 11w 120 149 (9.2
o Stodleqols a0 Peag

6. Substrate Characterization (Dominant Substrate

Riffle

a———

N—

Le——

———

Pool

=)

D) 5@ <72 /z

E‘;\ .

E(5!

5/?-

.S"/z)

AR

5)7—

BR=Bedrock{7}, BLD=Eoulder(§), COB=Cobbl&(5}, Gé’-

Gravel Coarse(4) GF=Gravel Fine(3), $=Sand(2), SC=SI/Clay(1)
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Stream Habitat Assessment (Semi Quantitative)

/Z
Station #: /¢ — 7 Date/Time: Z//M/ﬂ s Initials: ¢ ;&// g/

9. Aquatic Macrop

' Maroyts ‘
_ | Periphyton | — [ __—

S
SRl
ST |
SEF
ol )
o

(‘}S\

o
Periphyton Pen ( D O

y Cover ssentStream Shading

S~ 5 1¢ s 47
o o
Stope () | #0° |30 | 3" [ (D |20 |70 |20 | ,0 |20 |80 | &>
Score 9-10= Stable, < 5% bank affected. Score 6-8 = Moderately stable, 5-29% of bank emdmg
Score 3-5= Moderately unstable, 30-59% bank eroding. Score 1-2 = Unstable, 60-100% bank eroding.

12. Vegetative P 7 ent Banks Protected

i | ] 1 L Q
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 = Riperian Zone Width < 6 meters

14. Land-Use Stream Impacts

Impact g -

| C=Cattls / R=RowCrops U= Urban Encroachment I = Industrial Encroachment O=0Other '
Score O =none 1 =minor affect 2 =moderate affect 3 = major affect
Page 2 of 2
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Habitat Assessment Fleld Data Sheet (Low Gradient)

s

channelization, i.e.

80% of steam reach

urbanized areas; in

\ [StatonlD: £ Client: I
i | Stream name: Date/Time: i
' Location: Form Completed By: "
Habitat CATEGORY
Parameter .
Optimai 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 favorabls for habitat suited for habitat; habitat habitat; lack of
Avallable epifaunal colonization and colonization; adequate avallabllity 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
L]t colonization. — .
SCORE 20 19 18 17 16 15 14 13 12 11 1098746 5d/3 2 1
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; littfe or no root bedrock; no root or
firm sand prevaient; root be dominant; some root mat; no submerged vegetation.
mats and submerged mats and submerged vegetation.
3 ‘ vegetation common. vegetation present,
SCORE 20 19 18 17 16 15 14 13 1311) 109876 54321
3. Pool Variabiiity Even mix of large-shallow, Majority of pools latge Shallow pools much Majority of pools
large-deep small-shaliow, deep; very few shallow. maore prevalent than small-shallow or
small deep pools present. deep pools. absent.
"}@ o _ -
 Iscore | 20 19 18 17 16 16 14 13 13 11 (105876 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

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.
‘, 20 19 18 17 16 15 14 13 12 11 100876 543@1
5. Sediment Less than 20% of bottom | 20-50% affected; some | 50-80% affected; Heavily siited; >80%
| Deposition affected; minor accumulation; moderate deposition; affected;
accumulation of fine and | substantial sediment pools shaliow, movement/shifting of
coarse material at snags | movement only during moderately silted; ttom ocours
and submerged major storm even; some | embankments may be . | frequently; pools
vegstation; 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
: ‘3 during storm.quents.
| SCORE 20 19 18 17 16 15 14 13 12 11 - 109@/76 54321

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

Station 1.D:

[

Date/Time:

Stream name:

Form Completed By:

Habltat CATEGORY
Parameter
Optimal Suboptimal Marginat Poor
6. Channsl Sinuosity | The bends in the The bends in the stream | The bends In the Channel straight;
stream Increase the Increase the stream stream Increase the 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 fongerthan ifitwasina | times longer than if it distance.
Q\/ was in a straight line. straight line. wag in a straight line.
SCORE

20 19 18 17 16 15 14 13 12 11 109876 543@2&
7. Channel Flow Water reaches base of | Water fills >75% of the Water fills 25-75% of Very little water In
Status both lower banks and avallable channel; or < the avallable channel channel and mostly
minimal amount of 25% of channe! andfor riffle substrates | present as standing
channel substrate is substrate is exposed. are mostly exposed. pools,
’, exposed.
SCORE (.Q, 20 19 18 17 A6) 15 14 13 12 11 109876 §4321
8. Bank Stability Banks stable; no Moderately stable: Moderately unstable; up | Unstabis; many
evidence of erosion or | Infrequent, small areas to 30%-60% of banks in | eroded areas; ‘raw”
bank failure, <5% of eroslon 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
$cars.

SCORE g LB |[LeftBank 10 © 8 7 6 (Q' ) 4 3 2 1
SCORE RB | RightBank 10 ¢ 8 7 8 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 streatnbank surfaces streambank surfaces streambank surfaces
and immediate riparian | covered by vegetation. covered by vegetation. | covered by vegetafion.
Zone covered by Disruption minimat or not Disruption obvious; Disruption of stream
vegetation. Vegetation | evident; one group of patches of bare scifor | bank vegetation very
disruption minimal or plants fikely not evident. closely cropped high; vegetation has
not evident; almost all Almost all plants allowed vegetatiort common; bsen 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,
hieight remaining.
SCORE __ 0 18 [TefiBank 10 A () 5 4 3 z2_1
RB RightBank 10 9 8 /7 6 5§ 4 3 2 1 -
10. Riparian Width of riparian zone Width of dparian zone Width of dparlan 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 LB | LeftBank 10 9 3 7 8 5 4 3 2 1
SCORE l RB | RightBank 10 9 8§ 7 8 5§ 4 3 2

TOTAL SCORE:
AVERAGE SCORE:

—

Barbour, M.T. etal., 1999. Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers.

Page 2 of 3 (Pg.3 optional)
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FIELD DATA SHEETS - FISH

Waterbody Name: f/e C/egf Location: _//ﬂ’%" Cw/rﬁ/ /[ Z/ﬂ/c/" _

g

" clent: Lrym O . , Ecoreglon:_ G t/F Coasts/
Projectno: /40~ 05-070 . ' Weather:_( /rar - Usaes 7473
Investigators: &7 . L
' . . Form Completed By: :é?f./’éffﬂ
Date Sample Collected: #/z’f/ﬂj’ . Form CheckedBy;_ .
Habitat Forms Complete » [ no. Fish Sampling Completed‘/ no
] ‘Collection Site Observations
Above Station . Below Station
= Additional
Observations:
Periphyton: L 234 01234
Filamenlous Atgae: =~ - 234 -01234
Macrophytes: - 2 3 4 01234
Slimes: ' (D123 4 01234
Macrolnvertebrates: 01 4 01234
Fish: 01 4 01234
Other 01234 01234
O-NotOhserved 1=Rare, 2=Common, 3=Abundant, 4=Dominant

Riffle/Run: &
Shallow Pool: (8]

« . |DeepPool: - 25

3&- Backwaters: c -

Chaneized:

Woody debfis; 5
Emergent Vegatation: 20
Submerged Vegetation: L
Depositional Area: . O
Overhanging Veg: S = 5%

Root Wads:

Adj, Sre

X04| .

X1.0
. X1.0
% X1.0
X0.5
- 70 X0 . ' _ :
Bad / $5F xoa -
Score: Abundant 11-18, Common 6-10, Sparce 1-5, Absent 0 ‘

" Revislon 1.205/28/02
GBMc Asssoc. Do, q
Fye fof2



Sampling Gear Type:

Seine Gill nets

Botow. N/ Jet7 sy 45 1)zs

Unit of Effort: Above: - 2821 270/

Quantity of Available Fish Cover:

Above Station: Very Abundant, Abundant, Moderate SE a'rse), Absent

Site Description & Notes:
Above Station:

M@r\l@m&mﬂdﬁpt, Abundant, Moderate, Sparse, Absent

< Af.’)/ﬂf // ('L(.g/ s#sd & 44f//a}lé ,

ﬂ;fc’/ﬁ &2 ,;‘/-«?'9 ‘

21 wonds

29 € a/ﬂé/y 0/&'//*/)'

(P / 244 -
Below Station: :

=y
T

Fish Species Observed ',
Above Station # Y K Below Station /#— 49;;,. m
)= Loy o LA LM L0 Lt f Ler per 447 ) 72
— b sitor L /! \_{EI Mo RN RN D | e
(?,5 Greeq suhy. T [ 2w sdgnad Pem gk
RN = Lence 2 doer )b QW Fin Rt
RO PRy P . . /
RS W, 4T LM B il
SO Lebllial ) o i ol
94{//?'04 g HT (]

Revision 1.2 05/28/02
GBM® & Assoc. Doc. 1
Page2 of 2
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FIELD DATA SHEETS ~BENTHIC INVERTEBRATES

Waterbody Name:_ £L04 /e Creol

Client:____£/emn o)/

Project no:__2/4 - 457 76 .
Investigators: L€ . _&L7”
Date Sample Collected:  %/- 28

Habitat Forins COmp!eted/ no

- Location: (/% (' oty S £ /O/szﬁ %

Ecoregion: ( 04:7‘5/ s .
Weather: _ (fea, . wéfb“’.

Form Completed By //4"’/( Y
Form Checked By: ___

Fish Sampilng Completed@ I no

Collpcﬁon Site Observations

Macrolnvertebrate QuaIitatlve'Sample List

Undercut Banks:

Fllamentous algae:

Leafy Debris:

Other,

Above Station _ [Below.Station | . Taxa Above Station | Below Station
’ : Annaglida
Decapoda
- |Periphyton: .- o%z 34 -] 01234 |Gastropoda
" [Filamentous Aigae: | 0234 |. 01234 [Pelocypoda
Macrophytes: 0234 | 01234 Hemiptera
Slimes: ®1234 | 01234 |Coleoptera
. [Macroinvertebrates: 0124 | 01234 |Lepidoptera
. fFish: : 01234 |Odonata :
Other L 01234 Megaloptera
. Diptera
0=Not Observed, 1 ndant, 4=Dominant | Chironomidae
L R L [——
. Ephemeroptera
Shallow Pooi: 70 Trichoptera
Deep Pool: A Amphipoda
Backwaters:
Chanelized: 700%
Woody Debis: j R=Rare, C=Common, A=Abundant, D=Dominant
Emergent Vegatation: 50 Rare<3, Common 3-9, Abundant>10, Dominant>50
Sdbmerged Vegetation: Site Description and Observations:
|Pepaositional Area: _ o '
Overhanging Veg: SO
Root Wads: '

“ Revision 1.2 05/28/02
GBMc Assoc. Doc.2
Page 1 of 2




GENERAL PHYSfCAL CHARACTERIZATION FIELD FORM

 [STATION 1.: 03 LOCATION: /4 —
_fhml-\;]STREAM NANIE: Z‘WW RIVER BASIN: Ouncto.te 72
AT 22 i 3‘/—-(8 L(?NG: q42. 4y 39, |PROJECT: A’m_ é?’fd/”?‘q

INVESTIGATORS: ﬂlf/ﬁ/p DATE/TIME: eyz,’zb /ﬂ 5 / 69 55.,) FORM CHECKED BY:

“Now” ~ Past24hr Heavy rain In the last 7 days?- m {JNo
[ storm (heavyrain) [J ' _
[] rain(steadyrain) [ Alr Temperature__(2 S °CE)
] showers (intermittent) [ :
B %] % cloud cover ] %  Other
. clear/sunny
i Stream Subsystem . Stream Type
. &erannia! (3 Intermittent [} Tidal O Coldwater [] Warmwater
B Stream Origin
C] Gtactal Spring-fed Catchment Area: mi®
2 (] Montane, non-glacial ixture of origins Stream Order:
I [} Swamp and bog ] Other :
B Stream Gradient: [] High (>25fttmi) [ Moderate (10-24 ft/mi) X Low (<10 ft/mi)
S Flows ' Flows Measured?  Reach: Slope & Sinuosity
B [ High (] Moderate B Low [] None Pyes ] No ft/mi
Predominant Surrounding Landuse Local Watershed NPS Pollution
KT Forest 2O % (O sub-Urban [J Noevidence [ Agricultural
R R Pasture 22 % [ Commercial % [ Industrial Storm Water

. [3)
SRR (| Row Crops % Elndus{riél % - ] Urban/Sub-Urban Storm Water
O (] Urban % B .Other_4¢ ¢ 77{1/4*)%

| [ Mature Forest % M\Shrubeap!ing i %E(HerbslGrasses % [ Turi %

Xeitte ¥ % [XRun 24.& 0A‘;EPOOI bt v,

B {_| Roads [ Bridges X Fipelines L] Beaver Dams ' Point Source
g (] Dams [] Trash [ Cattle Access [ Mining {T] ATV Crossing her
& Channelized: OvYes . B Some L] No _

§| Local Watershed Erosion: [JNone [ Minimal BXModsrate  [] Heavy o
| Channel Dynamics: (] Aggradin Degradin Widening [] Headcuttin
| Water Odors i Water Surface Olis

B [] Normal/None  [J Sewage - Clslick Pdsheen B Globs
/B4 Potroleum B¥Chemical BdFlecks [JNone [J Other
R [ Fishy {{] Other _
3 Turbidity/Water Clarity (if not measured)

§ (7 Clear ASlightly turbid [ Turbid _

k [ Opaque [ Stained - (] other 2 ¢

F Sediment Odor o o Sediment Deposits -
¥ L] Normai []Sewage  [XPetroleum [) Sludge. ) Sawdust E’OEIS

Chemical [] Anaerobic [JNone bd sand JD-ReI! shells
[ /’l /_bl’f""

'] other__ = Other

Page 1 of 1
V2.1 April 2005
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GENERAL PHYSICAL CHARACTERIZATION FIELD FORM

STATION 1D,

LC-3

LOCATON /. . &l

' KSTREAMNAMEZOUZ?G Cfé’f/'

-RIVER BASIN 0” o // /é‘

1':..

LONG CLIENT Z/Jﬂ /j//

- EAj‘uiav'ﬁ' STIGATORS Z77/78 17 T8 7R
T‘—‘WO M COMPLETED B 7

REA§_0N FOR SURVEY
DATE L

222225’ ,

WEATHER
CONDITIONS

) el |
Now Past 24

Has ere been a heavy rain in the last 7 days?
hours Yes ‘

[CJNo
[] storm (heavyrain) [
(] rain (steady rain) ]

Air Terhperature 1& S °C@
[] showers (intermittent). [} '
B/ % cloud cover - { } c %  Other

clear/sunny

%

VIO 04/00

STREAM Strg&gm Subsystem ‘ ' Stream Type _ ‘
ATTRIBUTES Perennial [ Intermittent ] Tidal [ Coldwater B@mater
Stream Origin Catchment Area - mi?
[] Glacial [] Sefing-fed - :
[ 1 Non-glacial montane ixture of origins
[[] Swamp and bog [] Other " __—
"HYDROLOGY [ Flows Z— _ Flows Measured? ¢+
' [C] High Moderate [Jitow []None Yes []No
. WATERSHED Predominant Surrounding Landuase. Local Watershed NPS Polilution
- YRATURES ‘[l Forest 7] Commercial [ 1Mo evidence - [} Some potential sources
\} ' ' Field/Pasture [_]industrial Obvious sources
[ ] Agricuitural [ Other -
] Residential - Local Watershed Erosion
] None Moderate [] Heavy
INSTREAM Proportlon of Rez Reach Represented by Stream Morphology Types
FEATURES ‘Y
Run %
Poo__ S00 S _
Channelized I:l Yes [ Some Eﬁ)
DamPresent [JYes []Some o e
| WATER/ Water Odors _ Water Surface Dils
OBSERVATIONS { []bormaliNone  [] Sewage BShck Sheen []Globs
: Petroleum Chemical Flecks [“]None [ Other
1 Fishy Other. : '
"Turbidity (if not measuped) - o
Clear lightly turbid (] Turbid
Opaque Stained ' LI Other
“SEDIMENT/ Sediment Odor " Sediment Deposits /
OBSERVATIONS |.[] Normal ] Sewage Petroleum [(]Sludge [] Sawdust Oils
o - ] Chemical: [} Anaerobic [ JNone [ ]Sand [] Relict shells
S W [ Other ' [(] Other
Page 1 of 1
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Lion Qil date 4/28/2005 Start 1000

Stop 1010
Station: LC-3
Waterbody: Loutre Creek
Crew: BJP/SKH ‘
Width (ft): 9.5 . Max Vel: 1,78
Disc/Flow (cfs): ; Min Vel: 0

2.0 7.0 0.5 0.5 0.5 0.5

3.0 1.0 0.6 1.17 0.8 0.702
4.0 1.0 0.6 0.57 0.6 0.342
5.0 1.0 0.5 1.46 0.5 0.73
6.0 1.0 0.5 1 0.5 0.5
7.0 1.0 0.5 1.68 0.5 0.79
8.0 1.0 0.5 1.78 0.5 0.89
9.0 1.0 0.5 0.5 0.5 0.256

9.5 0.5 0.1 0 0.05 0




Stream Habitat Assessment (Semi-Quantitative)

Station #: / 0”3:

Stream, /dﬁ/f“u.— [y

Date/Time: Y,// 23 /@ <&

Location: L{/\lbv\ Gyl

lo—~ 0‘75?)

7 1. Rea

Ba nkfull Wldth

MRARIIENS S
i qz Mo 38.1°

Bankful Depth

hO
2. Riffle-Pool Sequence

2

2 5
TAverage width Ime“z’ \-“Tﬁtal -ength divided by10 |2 /
6.9 l 2.9 1.2 '

Run I [27 _ 38| 13.0 37w
Pool L& 183.3123.9(33.8123y 2.2 133% 1%3.% 2029 aq.t
Total _ ' ‘ o
Sequence’ w_-—%-—--—ﬂ vy R Radddd
'Rifflo="xxx", RUR="-—", Pool="mmr"
3. Depth and Width Regime
L
Riffle Depth | o. 3,10 — =] 7|l —¢b.ZEPos | — | — & |l &
. |Riffle Width | 7, T2 5 — | — —_ Lo/ = T Z Q.0 |{£.74
j PoolDepth 1.1 |/ s 12 201 201 2.5 — Jog[7.3 17 Y
- I Pool Width }t{o 100 |8 20 | 5701 19.0 — LIF.9] 9.0 T 27
e 5 hHlod pwl_g/ P

Epl aunal Substrate,

Percent Stable Habitat {(for Macrol

Pool

Sc(4)

Sc D)

Jc(t)

S Cﬂ)

_5{7_)

5(23

BR—Bedrock(?). BLD=Boulden(6), COB—Cobee(S),
Ky Lol

NaT

v

[ 72 taere fathed wf fard 0.

1. Embeddedness Gravel CObb!aBouIders Percent Em edded R

GC=Grave! Coarse(4), GF=Gravel Flne
fwWeshed elpn

V!

y S=8and(2), SC-SIItICIay(1)

Pagel of2
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Stream Habitat Assessment (Ssml-Q,uantifatlvs)

Station #: [ e . { Date/Time: Z// Z% -4 nitials: §Z////} ol

9. Aquatic Macrophytes and Per| hyton (Percent Coverage

Riffle Macrophytss) O o | —] ] _ — 10 4/ — | — [ 9,&
. (Perohyton by (2o [ — | = T = — ] 5 |s | — = 1=%
Pool Macrophytes/| [ p 5 SIS 1io|l— 5] < s | 4
Ponevon 420 [10 [ & | 51 ¢ |5 | [ ¢ Y £ ls |22

Mess e ~—<J ,

y Cover (Percent Stream Shading)

Score _ Y /74
L] ) -
Slope () 1 (p5° 160" 150" | 20°[ 25 | 30 | g5 120 | 30 (a0 | =7
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. Vegetative Protection (Percent B ks

AL

2 | 2 % > 3.6
Score 9-10 = Riparian Zone Width > 18 meters Score 6-8 = Riparian Zone Width 18 - 12 metets '
Score 3~5 = Riparian Zone Width 11 - 6 meters Score 1-2 = Riparian Zone Width < 6 meters

Rprcion 1S & oo A leat
14. Land-Use Stream Impacts

212412 17112/

} ) " - r | ot ] i n
C=Cattle 7/ R=Ro%Crops 4= Urban Beorochmén T~ Hhdustrial Bhcroachmeft I 0=0thd
Score 0 =none 1 = minor affect 2 = moderate affect 3 =major affoct

Page 2 of 2
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Habitat Assessment Field Data Sheet (Low Gradient)

Station 1LD: /(- 2 Client:
Stream name: Date/Time:
Location: Form Completed By:
Habitat CATEGORY
Parameter
Optimal Suboptimal Marginal Poor
1.  Eplifaunal Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
Substrate / substrats favorable for habitat sulted for habitat; habitat habltat; lack of
Avallable epifaunal colonization and | colonization; adequate avallability less than habitat obvious;
Cover fish cover; mix of snags, | habitat for maintenance desfrable; 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, P g
SCORE 20 19 18 17 18 151413L211 §1Q)9876 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 ant.
SCORE 20 19 18 17 16 15 12’15)2-11 109876 54321
3. Pool Variabllity Even mix of large-shallow, | Majority of pools large Shalfow pools much Majority of pools
large-deep small-shallow, | deep; very few shaliow. more prevalent than small-shalfow or
small deep pools present. deep pools. absent.
/S TS
SCORE 20 19 18 17 16 (15J4‘131211 1M9876 54321
4. Channel No channelization or Somme 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 hablitat greatly’
past 20 yrs.) may be disrupted. altered or removed
present, but recent entirely.
channelization is not
) 0 present.
SCORE t 20 .19 18 17 18 16 14 13 12 11 ﬂ?)QSTG 54321
5, Sediment Less than 20% of bottom | 20-50% affected; some | 50-80%, affected; . - Hoavlly siited; >80%
bDeposition affected; minor accumulation; moderate deposition; affected;
accumulation of fine and | substantial sediment pools shallow, movement/shifting of |
coarse materlal atsnags | movement only during moderately silted; boftom cccurs '
and submerged major storm even; some | embankments may be | frequently; pools
vagetation; little or no hew increase In.bar present on both banks; | nearly absent due to
enfargement of islands or | formation. frequent and substantial | deposition. R
point bars. sediment movement -
P during storm events. :
SCORE ri 20 19 18 17 16 15 14(137)2 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: /T Date/Time:
) [Stream name: Form Completed By:
Habitat CATEGORY
Parameter
Optimal Suboptimal Marginal Poor
6. Channel Sinuosity [ The bends in the The bends in the stream | The bends In the Channel straight;
stream increase the increase the stream stream increase the waterway has been
stream length 3 to 4 fength 2 to 3 times stream length 1 to 2 channelized for a
times longer than it if longer than ifitwasina | times tonger than It distance,
was in a straight iine, stralght line. was [n & stralght line,
SCORE fz 20 19 18 17 16 15 14 13 12 11 1 76 54321
7. Channel Flow Water reaches base of | Water fills >75% of the Water fllls 25-75% of Very little water in
Status both lower banks and available channel; or < the available channe| 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.
exposed. .
score_We 20 19 18 17716% |15 14 13 9211 09676 54327
8. Bank Stabiiity Banks stable; 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 failure. <5% of erosion mostly healed | reach show areas of areas frequent along
affacted. over. 5%-30% affected. | erosion. High erosion straight sections and
potential during floods. | bends; 60-100% of
banks have erosion
=~ §cars,
SCORE 3 LB | LeftBank 10 9 8 7 6 5 4 (::"J. 2 1
SCORE RB RightBank 10 9 8 7 6 5 4 3 2 1
. 19 Vegetative More than 90% of the 70-90% of the 50-70% of the Less than 50% of
Y 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 | eviderit: one group of patches of bare soif or | bank vegetation very
disruption minimal or plants likely not evident. clasely 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 fess average
naturafly, potential plant stubble stubble helght.
helg‘hg remaining.
SCORE LB |LeftBank 10 9 8 7 @8 4 3 2 1
SCORE RB ' RightBank 10 9 8 7 /8 § 4 3 2 1
10. Riparian Width of ripardan zone | Width of riparian zone Width of dparian zone | Width of riparlan zone
Vegetative Zone | >18 meters; human 12-18 meters; human 6-12 meters; human <6 meters; litlle
Width 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 f@) 5 4 3 2
SCORE RB { RightBank 10 9 8 7 6 5 4 / 3 '2 2 1
TOTAL SCORE: i

AVERAGE SCORE: ﬂ. H

Barbour, M.T. et.al., 1999. Rapld Bioassessment Protocofs For Use in Streams and Wadeable Rivers.

Y
/

R

Page 2 of 3 (Pg.3 optional)
GBMcRev: 1.2
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Waterbody Name:_(pife— (rpefe

FIELD DATA SHEETS - FISH

Client,_Ziow o;/

Project no;_2#(0-05070,

Investigators: 22

&7

= feH

I

Date Sample Collected: "I{/ 3'—‘5'/ cs
Habitat Forms Completed:@ ! no

Location; 45/3

Ecoregion:_/& ./t (on.é?t'\:/

Weather: g lo—
Wit

i
Form Completed By: @ /55

Form Checked By:

Fish Sampling Completed: / no

Collection Site Observations

ol L3
- Above-Station Below Statlon
Additional
Observations:
Perlphyton: 01234 % 3 4
Fllamentous Algae: 01234 é1 3 4
Macrophytes: 01234 01@34
Slimes: 01234 @123 4
Macroinvertebrates: 01234 0 1@ 3 4
Fish: 01234 012@4
Other, ; 01234 01234
0=Not Observed, 1=Rare, 2=Common, 3=Abundant, 4=Dominant
Riffle/Run: y/ay
Shallow Pool: {0
Deep Pool: 1
Backwaters:
Chanelized:
Woody debris: &P /5
Emergent Vegatation: e
Submerged Vegetation:
Depositional Ares; 20
Overhanging Veg: Ly
Root Wads: 20
Undercut Banks: 20
Filamentous algae:
Leafy debris:
Subsirate Scors Ad). Scora
Bedrock: X0.1
Lg. Boulder: X1.0
Boulders: X1.0
Rubble: X1.0
Gravel: X 0.6 12
Sand; X 0.1 12
Mud/Silt X0.1 80 Lont for voporf)
Score: Abundant 11-15, Common 6-10, Sparce 1-5, Absent 0

Revislon 1.2 05/28/02
GBMc Assoc. Doc.1
Page 1 of 2




Sarmpling Gear Type: Electrofishing” - Seine Gill nets
Unit of Effort: Above: 2247 0T

Below:

o Quantity of Available Fish Cover:
Above Station: Very Abundant, Abundant, Moderate, Sparse, Absent
Below Station: Very Abundant, Abundant,” Moderate, Absent

_Site Description & Notes:
Above Station:

Below Station: § Lewtve Cretie

@ glﬁt"i

{rs
- M

Fish Species Observed

AboveStatiorr#— /-~ 3 Below Station #

GS ~ ferbanin st at it Hal
Yefror—tmm i sh—

.-ﬁ bevecec_Sonlioh T UM T Y CHC MY R 00 A iy

-'_ém,»s»s Pickere/ /

-\ ‘5@%43 Smlish Al i
,z 5(:&4( 64...4‘{\ H ,}fﬂ][ -~ 3 v{/’ (@M Puw‘f'c,g

- ..:f'-/\) Q)f ,

@ T Adar Me«% &{Sabv

Revislon 1.2 05/28/02
GBM® & Assoc. Doc. 1
Page 2 of 2
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FIELD DATA SHEETS - BENTHIC INVERTEBRATES

Waterbody Name:__oetes  Come &

Client_ Ziow o:f

. Project no:_22/G¢ ~05-070

M gor

Investigators:

s

ToH

' Date Sample Collected: ‘//2 o5

Habitat Forms Completed:/yes) / no

LE 3

Location: .

Ecoregion: Sall ConsHa/ .

Weather: _ Sawuy e
0

Form Completed By: /fzg"f( oS

Form Checked By:

Fish 'Sampling Completed: yes / no

Collection Site Observations

Macroinvertebrate Qualitative Sample List

Ll R LC3 LC-3
Below Station Taxa Above Station | Below Station
Annelida
Decapoda A
Periphyton: 01234 02 34 |Gastropoda
Filamentous Algae: 01234 1234 (Pelecypoda
Macrophytes: 01234 [ 0133 4 |Hemiptera A
Slimes: 01234 12 3 4 |Coleoptera
Macroinvertebrates: 01234 0 1?4 Lepidoptera
Fish: 01234 | 01®3 4 |odonata Frl
Other, 01234 01234 [Megaloptera
Diptera
0=Not Observed, 1=Rare, 2=Common, 3=Abundant, 4=Dominant Chironomidae
Plecoptera
Riffle/Run: /5185 Ephemeroptera
Shallow Pool: I Trichoptera
Deep Poo!; Amphipoda 2
Backwaters: '
Chanelized:
Woody Debris; R=Rare, C=Common, A=Abundant, D=Dominant
Emergent Vegatation: 40 Rare<3, Common 3-8, Abundant>10, Dominant>50
Submerged Vegetation: ~ Site Description and Observations:
Depositional Area: 20
Overhanging Veg:
Root Wads; ol
Undercut Banks: _0

Filamentous algae:
Leafy Debris:
Other,

" Revislon 1.2 05/28/02

GBMc Assoc, Doc.2
Page 1 of 2




Point Source _@ . ¢E-7

Rapid Bioassessment Field Sheet

age2of3

Date
Collector Sample Technique Sediment ?
._!-_-la:bLitat Description:  ABOVE
B BELOW
MACROINVERTEBRATE COMMUNITY
ABOVE Station # BELOW Station #
Cnt. Taxa Tally Cnt. Taxa Tally
T Ot roohodin 2281/
4 Comlen inea, 100
K] L, u
2 Lelegromefes ¢
to Caenris . H 7
/i Cotigrder a7
z Colowwlss flom V4
4 _A_“:]/‘ﬁ Y /i
e vatosma el
- T Sak 2
2 Heralomq u_
2. Weerf ' ¥i
3 Lvarus Y14
3 Titla g/
"7 Gtz B
i iy pwd wan w1/
— 4t Ly ity 4
—a M w il
L l TOTAL: I j I :TOTAL:
Community Structure
ABOVE BELOW ABOVE BELOW
% Ephem. % Odon. '
% Plecop, % Cofe.
% Trichop. % Crustacea
% EPT
% Chir. # of Taxa:
 Diptera Biotic Score:
- _aments:
1.16/00
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CORPORATION
LABORATORIES

© We & Assoclates, Inc.
: \} Brown Lane
‘wefant, AR 72022

AMERICAN | Mey 5, 2008
ﬁiINTER-PLEX o comello theo

SAMPLE RECEIPT

Received Temperature: 1°C

Recsipt Verification: Complete Chain of Custody
Sample ID on Sample Labels
Date and Time on Sample Labels
Proper Sample Containers
Within Holding Times
Adequate Sample Volume
Sample Integrity
Proper Temperature
Proper Preservative

e S PO

QUALIFIERS

AIC Sample No. Qualifiers  Definition

89880-2 Result is from a secondary diiution factor
89880-3 Resulf Is from a secondary dilution factor
89880-5 Result is from a secondary difution factor
89880-6 Result is from a secondary dilution factor

(wiwiwlw)

' _wrences:

“Methods for Chemical Analysis of Water and Wastes", EPA/600/4-79-020 (Mar 1983) with updates and supplements
EPAG00/5-91-010 (Jun 1991), EPA/G00/R-92-129 (Aug 1982) and EPA/600/R-93-100 (Aug 1993).

"Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW846)", Third Edition.
"Standard Methods for the Examination of Water and Wastewaters", 20th edition, 1998,
“American Society for Testing and Materials" (ASTM),

"Assoclation of Analytical Chemists" (AOAC). |

'800 Kanls Road » Little Rock, AR 72204 www.americaninterplex.com 501-224-5080 + FAX 501-224-5072



AMERICAN May §, 2005
; . Controf No. 80880
' INTERP LEX Page 3 of 6
CORPORATION
LABORATORIES
. 3Mc & Assoclates, Inc.
_ jBrown Lane
bryant, AR 72022
ANALYTICAL RESULTS

AIC No, 89880-1
Sampie Identification: UTA-2 4-27-05 (0740)
Anaivte : Method Result RL _ Units Batch Qualifier
Tofa! Dissolved Solids EPA 160.1 280 10 mg/l - W13814
Chloride EPA 300.0 79 0.2 mg/l 815746
Sulfate EPA 300.0 12 0.2 mg/l 815746
AIC No. 89880-2
Sample Identification: UTA-3 4-27-05 (1505)
Anglyte Method Resuilt RL __ Units Batch Qualifier
Total Dissolved Solids EPA 160.1 300 10 mg/l W13814
Chloride EPA 300.0 100 2 mg/l 816746 D
Sulfate EPA 300.0 15 0.2 mg/! $15746
AIC No. 86880-3
Sample ldentification: UTA-4 4-27-05 {(1140)
Anaiyte Method Result RL  Units Batch Qualifier
Toftal Dissolved Solids EPA 160.1 2000 10 mg/l W13814
Chiloride EPA 300.0 1200 20 mg/l 815745 D
‘,'“ij{ate EPA 300.0 11 0.2 ma/l §15746
SN
AlGNo, 89880-4
Sample ldentification: LC-1 4-28-05 (1410) & .
Anaglyte Method Result RL  Units Batch Qualifier
Total Dissolved Solids EPA 1860.1 190 10 mgfl W13817
Chioride EPA 300.0 70 02  mg/ 816748
Sulfate EPA 300.0 4.4 0.2 mg/| 815746
AIC No. 89880-5
Sample Kentification: LC-2 4-28-05 1045 _
Analyte ‘ : Method Result RL _ Units Batch Qualifier
Total Dissolved Solids EPA 160.1 1800 10 mg/i W13817
Chioride EPA 300.0 220 2 mgAl $15746 D
Stulfate EPA 300.0 960 2 mgft $16746 D
AIC No. 898805
Sample Identification: 1.C-3 4-28-05 (0800)
Analyte Method Result RL  Units Batch Qualifier
Total Dissolved Solids EPA 160.1 1800 10 mgfl w13817
Chloride EPA 300.0 220 2 mgfl §15746 D
Sulfate EPA 300.0 950 2 mg/| S15746 D
8800 Kanls Road - Litlle Rock, AR 72204 www.americaninterplex.com 501-224-5060 + FAX 501.224-5072



800 Kanls Road « Little Rock, AR 72204

www.americaninterplex.com

i AMERICAN May 5, 2005
‘ Control No. 89880
|NTERPLEX Page 4 of 6
CORPORATION '
LABORATORIES
“3Mc & Assoclates, Inc.
. j Brown Lane
‘oryant, AR 72022
SAMPLE PREPARATION REPORT
AIC No. 89880-1 Date/Time Date/Time
Analyte Prepared By Analyzed By Dilution _ Batch  Qualifier
Total Dissolved Sclids : - 03MAY05 0926 223 W13814
Chlorlde 28APROS 1557 252 29APRO5 2116 252 815746
Sulfate 29APRO5 1557 252 29APROS 2116 262 S$15746
AIC No. 89880-2 Date/Time Date/Time
Analyte Prepared By Analyzed B Dilution _ Batch  Qualifier
Total Dissolved Solids - 03MAY05 0926 223 W13814
Chiloride 20APRO5 1557 252 29APR05 2132 262 10 $16746 D
Sulfate 20APRO5 16557 252 20APR05 2148 252 $15746
AlIC No. 89880-3 Date/Time Date/Time
Analyte Prepared By Analyzed B Dilution  Batch Qualifier
Total Dissolved Solids - 03MAY05 0926 223 W13814
Chiloride 20APRO5 1557 252 02MAY0S5 0956 252 100 516746 D
Suifate 28APRO5 1557 252 29APRO05 2219 252 815746
AIC No. 89880-4 Date/Time Date/Time
Syte Prepared By Analyzed B Dilution  Batch _Qualifier
“v._I/Dissolved Solids - 03MAYO0S 1246 223 W13817
hloride 28APROS5 1557 252 29APRO5 2345 252 $15746
Suifate 29APRO5 1557 252 20APROS 2345 252 S15746
AIC No. 89880-5 Date/Time Date/Time
Analyte Prepared By Analyzed B Dilution _ Batch  Qualifier
Total Dissolved Solids - 03MAYO05 12468 223 W13817
Chioride 29APRO5 1557 252 30APRO5 0001 252 10 815748 D
Sulfate 29APRO5 1557 282 30APRO5 0001 252 10 815746 D
AIC No. 89880-6 Date/Time Date/Time
Analyte Prepared By Analyzed B Dilution  Batch Qualifier
Total Dissolved Solids - 03MAYO0S 1246 223 W13817
Chloride 20APROS5 1657 252 30APROS5 0032 262 10 815746 D
Sulfate 29APRO5 1557 252 30APRO5 0032 252 10  S15746 D

5§01-224-5080 « FAX 501-224-5072



/Ii.‘%."r"EE.':.‘.’_‘é';'( conel 228

Page5of 6
CORPORATION

LABORATORIES

©BMc & Assoclates, Ing,

9 Brown Lane
erant AR 72022

LABORATORY CONTROL SAMPLE RESULTS

Spike % % Recovery RPD

Analyte Amount Recovery Limits - RPD  Limit Batch _ Qualifier
Total Dissolved Solids 250 mgfi 101/102 85-118 0.791 10 W13814
Total Dissolved Solids ' 250 mg/| 104/103 85-115 0.193 10 W13817
Chioride 10 mg/l 97.1/96.2 90-110 2.01 10 S15745
Sulfate 30 mgt 99.8/100 90-110 0180 10 S16746
MAMKEM@
Spike % % Recovery RPD
Analyte Amount Recovery Limits RPD  Limit Batch _ Qualifier
Chiloride 10 mgft - 94.5/975  80-120 264 10 815746
Sulfate 30 mgh 97.9/98.2 80-120 0.322 10 815746
BORATORY B K RESUL
QC
Analﬂe Method __ Result Units RL _ Sample Qualifier
1al Dissolved Solids EPA 160.1 <10  mgn 10 W13814-1
;! Dissolved Solids EPA 160.1 <10 mg/ 10 W13817-1
L. oride EPA 300.0 <02 mgh 0.2 $15746-1
Sulfate EPA 300.0 <02 mg/ ) 02 $15746-1
9
BB00 Kanis Road Little Rock, AR 72204 www.americaninterplex.com 501-224-5080 » FAX §01-224.5072



AMERICAN May §, 2005
, ‘ oy Control No. 88880
INTERPLEX Page 6 of 6
CORPORATION
' LABORATORIES
e & Assoclates, fnc,
= .4 Brown Lane
Bryant, AR 72022 :
QUALITY CONTROL PREPARATION REPORT
LABORATORY CONTROQL SAMPLES
Date/Time Date/Time QC
Analyte Prepared By Analyzed By Dilution _Sample  Qualifier
Total Dissolved Solids - 03MAY05 0926 223 W13814.2
Total Dissolved Solids - 03MAYO0S 0926 223 W13814-3
Totat Dissolved Solids - 03MAY05 12468 223 W13817-2
Total Dissolved Solids - 03MAYO0S5 1246 223 W13817-3
Chiloride 29APROS 1132 252 29APROS 1333 252 S15746-2
Chloride 29APROS 1132 252 20APRO5 1400 262 816746-3
Sulfate 29APRO5 1132 252 20APROS 1333 252 815746-2
Sulfate 29APROS 1132 282 29APROS 1400 252 S$15746-3
T E LES
Date/Time Date/Time QC
Analyte Prepared By Analyzed By Dilution _Sample  Qualifier
Chloride 20APROS 1132 252 29APROS5 1427 252 5157464
Chloride 20APROS5 1132 252 20APRO5 1459 252 $156748-5
Sulfate 29APRO5 1132 252 20APROS 1427 252 S15746-4
Sulfate 29APRO5 1132 252 29APROS5 1459 252 §$15746-5
DatefTime Date/Time QC
Analyte Prepared By Analyzed By Dilution _ Sample  Qualifier
Total Dissolved Solids - 03MAYO05 0926 223 W13814-1
Total Dissolved Solids - 03MAYO0S 1246 223 W13817-1
Chioride 29APRO5 1132 262 20APROS5 1319 252 851567461
Sulfate 29APROS 1132 252 29APROS 1319 252 8157461

8600 Kanis Road * Little Rock, AR 72204

www.americaninterplex.com

501-224-5080 « FAX 501-224-5072
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Appendix F
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Appendix F-1

USGS Flow Ilata



116 RED RIVER BASIN

07366200 LITTLE CORNEY BAYOU NEAR LILLIE, LA

LOCATION.--Lat 32°55'45", long 92°37'58", in NW
bridge on State Highway 15, 1.4 mi east of Lillie,

DRAINAGE AREA.~208 mi?.
PERIOD OF RECORD.--Octaber 1955 to current year.
REVISED RECORDS.--WDR LA-79-1; FOTB(M).

GAGE.~Water-stage recorder. Datum of gage is 91.48 ft above sea level.
water-stage recorder, at site 500 ft downstream at same datm.

‘/4 sec. |, T.22 N, R.3 W., Union Parish, Hydrologic Unit 08040206, left bank on downstream side of
and 2.6 mi upstream from mouth.

October 1955 to Jan. 26, 1956, nenrecording gage, Jan. 27, 1956 to May 31, 1978,

REMARKS.--Records good above 100 ¢fs, fair between [00 cfs and 50 efs, and poor below, except for estimated record, which is poor. Satellite telemetry at
station.

EXTREMES FOR CURRENT YEAR.--Peak discharges greater than base discharge of 1,200 ft*/s and maximum *):

Discsna:gc Gage height Disc&na.rge Gage height
Date Time (ft°/s) (ft) Date Time ({f°/s) (ft}
Qct12 1100 2,070 8.06 Dec25 0900 2,550 8.42
Nov 5 0000 1,850 7.90 Jan 10 1200 1,480 7.63
Nov25 2000 1,440 7.60 Jan 15 0800 1,890 7.93
Dec2 1200 1,400 7.57 Feb 10 1500 1,690 7.46
Dec 0 0000 2,440 8.34 Apri3 0900 *4,020 *9.88
DISCHARGE, CUBIC FEET PER SECOND
WATER YEAR OCTOBER 2004 TO SEPTEMBER 2005
DAILY MEAN VALUES
DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 0.73 159 1,300 114 1,100 189 120 39 176 4.6 0.37 0.51
2 0.72 381 1,370 116 1,110 125 84 33 56 4.2 0.31 0.35
3 0.64 653 1,350 118 1,140 104 66 29 42 3.7 0.25 0.24
4 0.59 1,300 1,070 110 1,100 117 56 27 35 3.8 0.21 0.16
5 053 1,700 728 101 995 117 49 26 27 3.8 0.19 0.11
G 046 1,140 618 110 793 106 67 26 22 10 0.17 0.10
7 0.52 693 889 287 637 93 87 26 22 19 0.14 0.11
8 3.3 428 170 710 767 128 85 27 22 13 0.11 0.10
9 91 188 2,040 1,010 1,060 164 95 31 24 72 0.09 0.09
10 403 66 2,280 1,420 1,600 193 84 36 21 6.3 0.08 0.07
11 BE5 58 1,610 1,090 1,310 174 173 34 20 5.0 007 0.06
i2 1,960 63 953 673 809 135 1,100 30 20 4.9 0.06 0.05
13 1,610 60 640 656 540 100 3,640 27 18 4.5 0.05 0.05
14 1,010 57 453 994 347 76 2,100 24 17 33 0.04 0.04
15 603 53 279 1,820 239 61 £050 26 17 2.6 0.04 0.04
16 302 47 140 1,570 197 53 598 28 i5 2.5 0.03 0.03
17 74 42 98 900 159 49 308 34 15 5.6 0.03 0.04
18 41 73 86 541 128 46 103 33 17 58 0.02 0.03
19 34 245 80 333 109 44 61 €28 19 34 0.02 0.03
20 30 325 74 187 104 46 49 25 18 2.5 0.01 0.02
21 30 482 69 134 117 55 43 23 17 1.8 0.01 0.02
22 27 752 132 15 121 291 40 20 15 1.3 0.05 .02
23 28 796 530 99 144 431 37 21 13 1.1 0.04 0.01
24 33 385 1,120 84 310 415 33 23 11 0.87 0.04 0.25
25 37 1,320 2,380 75 381 348 30 50 9.6 0.70 0.04 2.3
26 34 1,310 1,480 71 402 194 36 28 8.7 0.56 0.03 12
27 37 1,030 786 68 406 108 55 20 7.8 0.60 0.04 12
28 80 812 505 128 331 183 76 23 7.0 (.64 0.05 8.1
29 137 604 327 443 — 207 85 75 6.0 0.52 0.67 4.6
30 234 805 197 567 - 222 36 475 4.9 040 0.97 35
31 31 — 133 813 - 190 -— 517 - 0.35 0.72 -
TOTAL  8,03849 16,527 24,887 15,457 16,456 4,769 10,466 1,864 723.0 124.54 495 45.03
MEAN 2350 55t - 803 499 588 154 349 60.1 24.1 4.02 0.16 1.50
MAX 1,960 1,700 2,380 1,820 1,600 431 3,640 517 176 19 0.97 12
MIN 0.46 42 69 68 104 44 30 20 4.9 0.35 0.01 0.01 H
AC-FT 15,940 32,780 49,360 30,660 32,640 9,460 20,760 3,700 1,430 247 9.8 89 :
CFSM 1.25 2.65 3.86 2.40 2.83 0.74 [.68 0.29 012 0.02 0.00 0.01
IN. 1.44 2.96 445 2.76 2.94 0.85 1.87 0.33 0.13 0.02 0.00 0.01
STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1956 - 2005, BY WATER YEAR (WY)
MEAN 56.0 149 297 344 430 403 394 236 156 70.8 28.2 385
MAX 660 977 1,333 1,140 1,256 1,222 2,764 852 1,391 985 202 464
(WY) (1985) (1958) (2002) (1974) (1975) (2001) (1991) {19%1) 1974y {1989 (1996} (1974)
MIN 0.14 8.88 20.7 34 454 483 49.8 11.5 3.40 1.19 0.16 0.00
(WY} (2001) (1996) (1957) (2000) (2000) (1966) (1981} (1988) (1966)  (1988) (2003) (2000)




USGS Statlon 07366200 « Little Comay Bayou nzar Lillle, LA

USGS Station 07386200 - Little Comey Bayou near Lillie, LA
Dally Mean Flow Dala - (7/1/1985 » 8£30/2006)

Daily Mean Fiow Data - {7/4/1985 - 6/30/2008)

208.00 square miles
A= Approyed for publication -- Procassing and teview compleled.
P = Provislonal dats subjsel to ravision.

208.00 squara mlles
A = Approved for publication — Procassing and revisw completed.
P = Provisional data subjed lo revision.

~""", 8= Value has been esilmated.

&= Yalue has beon estimated,

A Dats Flow {cfs} Quailiicakion Date Fiow {cfs} RQualification
’ Al Code Al Code

1171886 2, A 1111985 A A
12/1 885 2, A /1211985 .. A
73085 4.3 A 371986 : A
(411985 8.3 A /5471985 § A
1511585 K A 51885 6.7 A
18/1685 1 A 16/1985 . A
f7{1985 1 A &ir/1885 A
1811985 7. A 8/18/1885 . A
/91885 7. A B/19/1985 .5 A
711011985 A A 8/20/i085 15 A
1885 s A 8/21/1885 18 A
21985 4.2 A 812211885 2 A
11341885 .7 A B8/23/1985 A
1411985 4.8 A B/24/1985 2 A
£/1985 4 A B/26/1985 8 A
6/£885 52 A 5/26/1685 X A
7H985 28 A BI2711085 .| A
THe/M 985 24 A 8/26/1885 A
THBM98S 27 A 8/20/1885 . A
72011886 [ B/30/1985 2 A
211585 A B/31/4885 .. A
12211985 13 A 9111885 4. A
72311085 El A r2H985 4. A
2411965 73 A 81311885 7. A
12511885 & A 9411985 12 A
1/28H985 28 A BHMBES 25 A
JI2Ti1085 22 A 9/B/1985 29 A
7/28/1985 17 A /711935 26 A
712011985 A 9/8/1985 i A
713011985 A 5/8/1685 13 A
FEGERE K A 210/1985 18 A
BA/1085 5. A i1 1/1885 a3 A
Bi2/1985 5 A 1211945 46 A
B985 4 A 1319885 30 A
8/4/1885 3. A 141985 A
8/5/1985 ¥ A 151985 [ A
B/6/1985 4. A H16/{ER5 2 A
Brriass 4. A Bfi7/4985 [X A
5I8f1985 X A 211811965 7 A
8/5/1985 4. A 9/18/1985 89 A
B10/1985 5 A 9/20/1985 5 A

“\...,__/

USGS Siation 07366200 - Litle Comey Bayo near Lillie, LA
Lally Masn Flow Gata - (7/1/1985 - 6/30/2008)

USGS Station 07366200 - Lille Comey Bayou naat Lillie, LA
Daily Mean Flow Data - (7/1/1985 - 6/30/2006)

208.00 square miles 208.00 square mfes

A= Approved for p P ing and review leted + A= Approved for pL ion — Pr tng and review
P = Provisional data subject 1o revision. P = Provislenal dala aubject io revision.

€= Valus has been estimated. &= Value has been estimated.

Date Flow {efs} Qualification Data Flow (cf5) Qualilication
All Code Al Coda

9/21/1985 45 A 17111885 802 A
912211985 4 A 11211985 730 A
8/23/1985 4. A 1/311885 772 A
B/24/1885 4. A 14/1885 626 A
S/25118B5 4. Ly 16/4985 ag3 A
H26MeB5 4.4 A 181085 166 A
271985 4, A 71985 34 A
S26/1985 ] A 1811985 41 A
£/20/1985 8 A 11811935 34 A
9530/1985 5 A /10/1985 20 A
10111985 1 A 1111985 29 A
10/2/1985 7 A 11211985 28 A
10/3H985 12 A 13/1985 31 A
10/4/885 9 A 1141985 Ell A
ERLEH ] A {15/1985 33 A
C/8{1985 [ A i18/1985 35 A
Gi7/1885 4 A 1714985 42 A
10/8/1985 3.5 A 18/1985 121 A
107811985 3.1 A /11911 865 208 A
507101985 3.6 A /20719585 FI A
10r1 111985 4 A 12111985 268 A
01211985 5 A 12211985 248 A
10M13/1985 7 A 12311985 127 A
1411985 7.4 A /2411985 125 A
15/ 88: 6.6 A 2511985 285 A
/16/198: i3 A /2611985 423 A
0/17/198: H A /2711885 1460 A
10/18/198: 3 A 12811885 1050 A
1019/4985 4 A /20/1985 763 A
10/20/£985 G A 130/1985 548 A
10/21/1985 [ A 27111985 424 A
10/22/1985 383 A 242/1986 g A
10/23/1985 882 A 2/3/1985 285 A
1072411085 566 A 12/4/1985 337 A
" 10/26/1985 230 A 12/6(1985 480 A
: i 40/26/1985 65 A 12/6/%685 422 A
R 1W2711888 35 A 1271985 278 A
10/28r1985 42 A 12/8/1 988 137 A
10/28/1885 14 A 12/5/1988 20 A
103011885 47 A 121071985 78 A
103 #1985 Fi A 121171985 264 A




USGS Siation 07385200 - Lillle Comey Bayou near Lilla, LA
Daily Mean Flow Data « (/11986 - 6/30/2008)

208.00 square miles
A = Approved for publ —Pr

ing and review p

- P = Provisional dala subject to revision.

USGS Stallon 07366200 - Lillle Comey Bayou near Lillle, LA

Daily Mean Fiow Data - (7/1/1965 - 6/30/2008}

208.00 squara mites

A = Approvad fer publication — Processing and review completad,
P = Provisional data subfect 1a ravision.

6= Valus hes been oslimaled.

6 = Value has boen eslimated.
Dats Fiow (cis) Quallfication
- All Code

121211585 71 A
12113/1985 2010 A
124411985 1060 A
12/16/1985 120 A
12/16/1985 757 A
12117/ 985 558 A
1211811885 400 A
125/ 885 78 &
1212011835 &0 A
212111085 09 A
2/2211985. 91 A
2/2311968 [} A
212411986 80 A
212611865 74 A
12/26/1885 ] A
12/27/1885 84 A
12/28/1086 66 A
127281988 34 A
12/301985 A
12731/4985 A
/1086 A
2/1986 (1] A
JIM986 58 A
ERER 56 A
151988 58 A
[6/1088 57 A
1/711986 &8 A
1/8/1 886 58 A
11871886 59 A
10/1886 60 A
/411088 68 A
1 271888 [1d A
13/1988 55 A
411886 52 A
7161986 51 A
T16/1086 49 A
HTHOBE 49 A
I15/4886 52 A
/15/1DBE 50 A
/20/1986 T2 A
/2171985 72 A

—

USGS Station 07366200 - Litle Cemeay Bayou near Lillie, LA
Dally Mean Flow Data - (7111985 - 8/30/2066)

208.00 square mlles

= A fa —

F= P;;rbiona! data subfect to revision,

&= Value has beon estimated.

g and review compleled.

Date ~ Flow (cfs} Quatification
All Coda_
1122/{988 65 A
1123/1886 57 A
112411988 51 A
H26/1988 £5 A
11261986 116 A
12171886 106 A
1/28/1988 & A
1/29/1968 €5 A
1/3011986 5% A
1/31/1986 53 A
2111988 50 A
2/211986 50 A
2131985 51 A
2141986 260 A
2151068 767 A
2i6/18586 190 A
2fTHBEE 520 A
2/8/1088 000 A
2/911986 18 A
2501986 56 A
2/§1/1986 478 A
1211988 38 A
31986 244 A
4/1986 92 A
51986 167 A
61868 139 A
7/1886 118 A
84866 105 A
181986 95 A
212011986 86 A
22111986 78 A
22211988 [] A
21311888 &8 A
202411338 60 A
212511986 &5 A
2/26H386 £ A
21271986 - 53 A
22811986 §1 A
171986 47 A
/21985 45 A
3i3/1986 46 A

USGS Etalion 07366200 - Lille Comey Bayou near Lillls, LA

Daily Mean Flow Data - (7/41885 - 6/30/2008)

208,00 square miles

Data ﬁow]cfs) Qualification
— All Code

3/4/1886 48 A
3/5/1686 45 A
FICHEES 44 A
TI1BEE 42 )
FIEREE] 40 A
SI91986 35 A
1oges 39 A
/18886 38 A
1271088 165 A
15/1885 40 A
41968 €57 A
5Bk 698 A
HBEE 762 A
1086 €59 A
/181886 485 A
31508 435 A
H20MGEG 302 A
A1/108E 283 A
AZI/E0EE 274 A
azafi986 125 A
/2411886 78 A
3/25(1086 34 A
3/26/1 886 7 A
371886 3 A
32871686 0 A
31291988 49 A
33071966 4 A
HIT196E, 44 A
411988 4 A
Af2i1888 38 A
473/ 086 36 A
47411886 35 A
4/5/1 886 a7 A
e 4i8f1888 39 A
i 4771986 a1 A
Alari 88 45 A
401988 [H) A
411011956 69 A
41111888 62 A
ERPELT) 347 A
4311986 701 A

A = Approved for publicalion — Pre g and review
P = Provisional data subjec! Lo revislon.
e = Valve has been estimated.
Date Flow (cfs] Qualifieation
IE Coda
4£H4/1986 6339 A
4115/1986 404 A
44{BI1986 41 A
A/§T/1988 191 A
4/£6/1088 68 A
4/18/1986 55 A
4i20/1986 283 A
412144986 443 A
4/22/1988 420 A
4123/1986 566 A
412411986 546 A
4i25(1986 314 A
4728/1956 o2 A
Al27/1986 53 A
412681828 ] A
40r886 51 A
373001986 47 A
5{111928 87 A
5121886 544 A
5311920 223 A
5/4/1988 [ A
5i5H9BE 44 A
5/811586 E?] A
5THE86 29 A
581888 4 A
5i%/1986 0 A
1888 A
/1286 A
21886 A
508! E A
51411981 23 A
S/15/1051 26 A
5/16/1386 26 A
/17/1986 33 A
18/1986 60 A
19/1986 A
26/1988 A
62171988 4 A
b/22/1988 4 A
512311986 28 A
512411688 27 A




USES Station 07368200 - Liltfle Comey Bayou near Lillie, LA

USGS Statlan 07366200 - Little Comay Bayeu near Lilfls, LA
Dally Mean Flow Data - (7/1/1965 - 6/30/2006)

Dally Mean Fiow Data - {7/1/1985 - 6/30/2006)

208,00 squere miles

A = Approved for publication -- Processing and review compleled.
P = Provisional dala subjact ta ravision,

Value has been eslimaled.

208.00 equare mites

A = Approved for publication — Processing and review eamplsied.
P = Pravisional ¢ala subject to revision.

# = Value has bean estimated.

Dats Flow (cfx) Qunliflcation Date Flow (cfs} Qualiflcation

All Coda All Codo

et —
S/2518686 33 A 751888 62 A
52611988 106 A 7/611986 3% A
5/27/1985 1e7 A 7/7(1886 29 A
512811986 498 A 7/8/1986 23 A
57201986 263 A 1911886 19 A
5/30/1986 148 A 711011988 A
5311886 69 A 711088 A
ar1/1g88 45 A 211088 F A
6/2/1088 36 A /1866 A
6/3/1 886 28 A 4/1866 A
61411986 25 A 1988 . A
/51886 24 A 116/1888 E A
B/61088 40 A 171988 4. A
771986 74 A 7181986 . A
6/8/1986 81 A 1871888 i A
E//1986 238 A 12071586 X A
i10/1986 348 A 712111886 R A
51111988 343 A 71221986 2. A
3/12/1986 KFE] A J/23/1086 2. A
/131806 223 A 712411986 4.4 A
BH4/1986 58 A 7/2611985 6.9 A
956 2 A 7i26/1988 7.7 A
1986 A 71271986 1 A
988 A 7281886 i3 A
161986 6.6 A T/2911086 8.2 A
61911536 4 A T/30/1956 5 A
Gr20/1g88 4 A 713111986 . A
82171886 .4 A 17986 X A
€/22/1986 4.8 A 8/2/1886 7 A
6/23/1986 & A 8/371986 2 A
E/2411086 13 A 8/411938 1.4 A
§/25/1986 17 A Blsos6 .58 A
B/28/1DBE 23 A BI6/{986 032 A
827/1988 42 A E/T/1986 0.23 A
812811988 349 A B/8r1986 023 A
8/29/1986 5270 A 8/9/1888 027 A
613011986 5040 A 10/1086 0.26 A
TH 0BG 2170 A 11Hg8E A
7121086 1030 A 12/1986 A
Ti3/1888 579 A 13/1986 0.56 A
7141986 268 A 1411986 27 A

s

USGS Slation 07366200 - Lille Comey Bsyou near Litlie, LA

USGS Stallon 07366200 - Litle Comey Bayau near Lille, LA
Daily Mea Flow Data - (7/1/1966 - 6/30/2006)

Daily Mean Flow Data - (71111985 - 6/30/2006)

208.00 square miles

A= Appreved for publication — Processing and review completed.
P = Provizslonal dala subject to revision.

&ac Value has baan eslimated.

208.00 square mies

A = Approved for publication « Processing and review corpleted.
P = Provisknal data subject to revision.

@ = Value has been estimated.

[ET Flow [ols Qualiiication Date Flow (cfs) Qualification
Il Cade Al Coda
- . —rrra

81611886 2.6 A Bl26/1985 1] A
818/1886 ] A 8/28/1986 7 A
B/AT/1988 1 A /2711886 1 A
8181988 1 A B/281966 7 A
8181986 9.2 A /28/1886 6.4 A
£/20/1986 4 A 9/30/1088 10 A
812111986 4 A 10/1/4856 . A
82211988 A 10/2/1086 A
Er23/1588 A 10/3A1958 ¥ A
&/2411286 A 10/4/1986 . A
812611886 35 A 10/5/1986 3 A
8/26/1888 25 A A0/6/1¢86 2§ A
B/2711988 9 A A0/7/1886 17 A
B/28/1966 [ A 10/8/1586 9 A
8291988 ¥ A 10/5/1986 4 A
8/30/1986 . A 40/1011986 92 A
83111888 -9 A 10/11/1086 i) A
91/986 2 A 407121985 it} A
/211986 2 A $0/13/1988 A
87311986 12 A 0/14/1986 4 A
97411988 20 A 0/16{1966 4 A
BIi5M1986 15 A 0/{8H988 25 A
S/6/1986 27 A OFE7/1986 63 A
/711986 38 A 0/1BA 986 a5 A
9/8/t086 32 A 0f18/1986 22 A
9/911986 17 A 0/2011886 A
910/1986 10 A 0/21/1986 A
811/1886 4. A 10/22/1986 A
81121986 . A 10/23/1088 % A
8131288 1 A 1672411986 LR A
81411886 . A 10i25/1086 596 A
B/161886 4 A 10/26/1286 €86 A
9/16/1886 3 A 10127/1686 1100 A
., LR EET 5 A 10/28r986 758 A
L 9/19/1386 8 A 10/20/1586 478 A
1 5/18/1986 36 A 1043071586 171 A
------ 9/20/1988 18 A 1043111988 81 A
9/31/1986 4.3 A 1/111988 45 A
$/2211966 35 A 11211986 36 A
9331066 il A 11371986 31 A
912411966 59 A 11471986 42 A




USGS Statlon 07366200 - Litils Comoy Bayou naar Lillie, LA

Dally Mean Flow Dela - {7/4/1885 - 6/30/2006)

208,00 square milgs

USGS Station 07366200 - Lille Comey Bayou near Lille, LA

Dally Meen Flow Dala - {7/1/1985 - 6/30/2006)

208,00 square milas

A= Approved for publication - Precessing and revlaw compleled.
P = Provisional data subjecl to ravision,

@ = Valug has been estimated.

A = Approved for publication -- P thg and review
-, P =Provisienal data subjec to revision.
8= Valus has baen estimated.
Dale Flow (cfs) Quealification
Al ode
e —
/61586 167 A
1/8/1868 206 A
1/7/1988 449 A
1/8/1986 864 A
1/9/1968 2440 A
£10/1888 3020 A
1111866 1420 A
11211888 53 A
113/1986 18 A
/1414886 468 A
116/1086 334 A
H6/1086 327 A
/1711686 21 A
H18/1986 130 A
/1871886 100 A
12011996 £8 A
/2111986 80 A
12211986 g4 A
123/1886 440 A
124/1988 1300 A
126/1588 3420 A
/26/1986 3600 A
/2711086 2440 A
/28/1986 1690 A
/28/1988 1080 A
130/1886 717 A
121141988 E30 A
12/211988 388 A
1231086 254 A
12/4/1988 EFE] A
12i5M1066 135 A
2/6/19B6 109 A
21711888 100 A
2/81886 264 A
2/3/1988 538 A
12/1011986 741 A
12/11H926 1110 A
12/12/1988 1430 A
12131986 003 A
12/14/1988 617 A
12M5/1988 485 A

.‘\’“‘J’ :

USGS Stalion 07366200 - Liitla Comey Bayou naar Lillie, LA

Dally Maan Flow Data - (/111985 - 6302006}

208.00 sguare miles

A = Approved for publicalion - Processing and review completed.

P = Provisional data subjec to revision.

8= Valus has bean estimaled.

Date Flow {cfs Guallficatlon
All Cods

1211611966 451 A
1211711086 436 A
218/1888 438 A
2/15/1988 490 A
27011988 522 A
2/21/1936 470 A
22211988 423 A
2231888 420 A
212411586 459 A
251886 448 A
26/1988 452 A
2/27/1886 491 A
2/28/1986 486 A
2/20/1986 49 A
2/30/1886 218 A
12/31/1988 353 A
7111987 124 A
i2/1987 112 A
i3/1987 166 A
/411987 459 A
511987 651 A
1611987 608 A
1711987 765 A
181967 651 A
191987 474 A
Hor{gar a2 A
H1H98T 250 A
1211887 283 A
HA15E7 253 A
HAM86T 215 A
1571987 187 A
16/1987 148 A
/4711987 143 A
f16/1987 339 A
/18/1987 114 A
120/1987 15 A
1211087 78 A
1f22i1987 59 A
1/23/18687 526 A
41241987 352 A
1r25/1987 226 A

USGS Station 07366200 - Litle Comey Bayou near Liliie, LA

Daily Mean Flow Dala - (71174985 - 6/30/2006)

208.00 square miles

Date Flow {efs Qualification
All Code
e — v

112611987 45 A
12987 75 A
1/zan087 73 A
12911987 155 A
1301887 132 A
11311987 118 A
2MHes7 112 A
2211987 235 A
LAN1BET 445 A
21411957 550 A
2/6/1887 348 A
2611887 46 A
2/711987 715 A
/811937 639 A
2/e11987 722 A
/101287 730 A
HSBT 588 A
21587 423 A
146 266 A
41987 167 A
15/1687 372 A
161987 330 A
TG ERYS 8i0 A
2/1BHEBT 890 A
1981987 080 A
202011987 B23 A
211987 090 A
/2211987 160 A
231198 490 A
/2411987 080 A
2611987 780 A
228/1B87 849 A
242111087 1600 A
Y 28/{987 2460 A
: 3f11937 2890 A
i 3ial1987 2040 A
3/agar 1380 A
3/411987 807 A
3987 588 A
a/811987 413 A
3f11987 218 A

A= Approved for publicati Py ing and review ¢
P = Provisional dala subject to revision.
8= Value has besn estimated.
Dale Flow [cfs) Quallficaton
All Code
re— L Code
3/8/1987 205 A
JaHas7 185 A
3/10/1987 66 A
31111987 44 A
887 21 A
/131987 07 A
11987 04 A
51987 02 A
[TREES [T] A
THoE 10 A
Y16/192] 70 A
KUERERY 200 A
32071887 238 A
3291887 240 A
2201887 188 A
/231987 40 A
312411387 75 A
J25M987 340 A
3/28/1987 56 A
3M2701987 385 A
372811987 332 A
3/28/387 188 A
312074987 108 A
JN1H987 115 A
41111987 13 A
4/2/1087 122 A
4f311087 123 A
4/4/1087 116 A
4/51198] 107 A
/8188, 95 A
47198 7 A
481196 H A
41911887 ] A
4/30/1087 7 A
4551887 4 A
4412/1987 [1] A
4it3/1987 57 A
41411987 60 A
4115119087 60 A
4/t6/1987 58 A
4MTHORT 54 A




USES Station 07366200 - Litle Gomeay Bayou naar Lillie, LA
Daily Maan Fiow Data - {7/1/1985 - 6/3012006)

208.00 square milss

USGS Slatlon 07366200 - Litle Comey Bayou nesr Lillie, LA
Peily Mean Fiow Dala - {7/4/1088 - 673012008}

208.0G square miles

A = Approved for publication — Pr Ing and review )
P = Provislonal dala subjsct to revision,
8 = Value has baen esfimated.
Datp Flow (cfa) Qualification
— All Cody
41181987 50 A
41911987 4 A
472011987 44 A
4211887 4 A
4122118587 37 A
412311987 L A
41241887 32 A
4126{1BAY 28 A
41261188; 27 A
41271188 26 A
412811987 26 A
442971987 25 A
413011987 23 A
5/111587 20 A
5211987 18 A
5/3H987 18 A
GMT0ET a3 A
SI6H 88T 37 A
SIEH08T a7 A
/71887 48 A
/81987 50 A
S1967 [ A
5/t0/1987 78 A
GI111887 (1] A
a1 21987 44 A
5131887 37 A
5141987 44 A
51987 42 A
S/16M1887 EL] A
SHT28Y 47 A
Si18/1987 66 A
[SiERELYd 64 A
52011987 3] A
S/21H987 3% A
522150687 1l A
5231987 22 A
Sf24{1087 44 A
512511987 46 A
51261987 38 A
S/2T98T 28 A
5/28/1887 22 A

A = Approved for publication — P g and review I
P = Provisional dala subject to revision,
e = Value has been astimaled,
Data Flow (cfs} — Quallfigation
All Coda
B/28/1987 20 A
6/301987 18 A
53911587 1€ A
111987 21 A
211887 24 A
/31587 20 A
411987 27 A
6i5H1087 KL} A
6/8{1967 25 A
6/7/987 1€ A
818/1887 12 A
&/G11887 10 A
511011887 4 A
HOBT .8 A
211887 .8 A
1311987 A
4987 4 A
3{16/1857 F: A
316HBET 58 A
1711887 48 A
5181387 8 A
310987 a7 A
6/20/1BB7 23 A
&i21/1887 17 A
&/2211987 A
6/2311867 4 A
B/24/1887 44 A
BI25/198T 34 A
BI26/1887 38 A
6271987 22 A
62811987 18 A
6/28/1987 12 A
6/30/1087 8.4 A
THHG8T 21 A
/211987 3 A
Ti31987 107 A
7141887 F£ A
Tibi1987 38 A
TI6I1057 28 A
HAEE 20 A
7181987 15 A

USGS Station 07366200 - Littte Comay Bayow near Lillie, LA

Dally Mean Fiew Data - (71/1985 - 6£30/2006)

208.00 gquare miles

A= Appraved for publicaion — Processing and review completed.

P = Provisional data subject to revision,

€= Vaiue hag been eslimated.

Date

Calification

USGS Stslion 07366200 - Lille Comey Bayou near Liike, LA
Dally Mean Flow Data - (7/1/1885 - B/30/2006}

208.00 square milss

Codo

T/1967

101987

1171987

=

2HO8T

13887

41887

5/1087

61887

71987

181857

HoHeaT

(201857

F/211967

112211987

12311987

FLUEETd

26H987

126/188°

12711887

Tr20/1887

7281887

H0HE8T

7/31/1987

ANHgE7

B8/211087

BRH0ET

B/4/1087

8/5/1087

B/6/{987

Br7ii87

8/8/1987

8/9/1387

/101987

887

21887

g

/1987

4/1887

6/5087

8/

Tk

B/

B/
3/15/i887
3/
817HBET
o1

511987

2m 2| 2 2 2 e o [ o e o L e | e o | e e 2 | 2 o e [ 3 3 e P e e e e o [ e e

A= Appl d for publication — P g and raview It
P = Provisional data subject 10 revision.
8= Value has been esliimated,
Balg Flow {efs} Qualification
- Al Sods
819087 K A
8r20/1087 E A
672171957 N A
Br2i1887 0.87 A
Bl2y19a7 084 A
8rzar1987 .68 A
526287 .58 A
8/28/1987 .52 A
2271087 4 A
8/28/1987 K A
8201987 .34 A
81301887 . A
813113887 .28 A
SI/987 .20 A
97211987 0.24 A
831087 0.28 A
9141987 .28 A
9/6/1987 .24 A
961887 23 A
2711987 0.2 A
/81987 0.13 A
arMogT 017 A
10/1987 9.2 A
111987 6.7 A
1887 0.16 A
887 0.14 A
411987 0.2 A
[ 37 049 A
161987 0.4 A
/1711987 0.28 A
18/1887 0.29 A
/181887 0.4 A
B/20/1987 2 A
9/21/1987 4 A
8¢22/1987 4 A
9/23/18987 21 A
872411087 1 A
87261987 .92 A
9/26/1857 .77 A
8/27/19E7 .84 A
Br28/1987 .5 A




UBGS Stalion 07386200 - Lillle Comey Bayou near Liilie, LA

USGS Station 07366200 - Littie Comey Bayou near Lillls, LA
Dally Mean Fiow Data - (7/11 986 - 6/30/2006)

Daily Mean Fiow Bala - (7411085 - 6/30/2008)

208,00 square mfles 208.00 squara miles
A= Approved far publicalion — Procassing and review complaied. A = Approvad for publication — Pracessing and taview complated.
P = Provislonal dala subjecl Lo revislon. P = Provisional dala sublect to revision.

"™, @ = Valus has been aslimated. @ = Valya has beon estimalsd,

§
W 2 Dals

R

Flow {cfs) Gualification Date Flow [cfs] Quallfieation
All Cods All Codg

92911687 .39 A 11/8/1887 1 A
/30/1887 .25 A /1071887 [ A
0711987 .28 A 111987 101 A
Di211967 .26 A 142/1987 107 A
10131987 .18 A 1311887 104 A
10747188 0.1 A 1411987 78 A
1075641587 [X A I I A7 A
0/6/1887 0. A /18 7 117 A
0/7i18a . A i 333 A
/81198 0.02 A /18i188 508 A
0F9H98 01 A /197128 459 A
0/1D/1987 A A /20/1887 438 A
01171987 & A f21/1987 483 A
01271987 A A 12211887 410 A
0/13/987 & A 172311987 190 A
011411887 A A 112411087 71 A
10/16/1887 Na A 1725{1987 16 A
10/16/1887 NA A /2811957 170 A
10/17/598 HNA A #2711 D87 264 A
$0/18/168 NA A 1/28/198; 304 A
TOF15/108 NA A 1720198 326 A
/201 B8 NA A 1/30/198 318 A
0/21/188 A A 127311867 228 A
0/22/128 NA A 127251987 108 A
23158 X A 121311987 [ A
10/24/1987 ;S A 12/4/1867 53 A
10/26/1087 .14 A 12/5/1987 48 A
10/26/18B7 .53 A 1281887 48 A
107271887 I A 121771987 58 A
10/2819587 I: A 12/81887 15 A
104291987 4 A 12/3/$087 73 A
10/30/1987 3 A 2/10/1987 85 A
10/3171987 . A 21111987 5 A
17471987 E] A 1271387 48 A
21987 4.1 A 2H3/1987 44 A
1/3M88T 44 A 241987 48 A
1/4/1887 46 A 2/15/1987 &3 A
1511987 57 A 121641967 5 A
/6/1987 7 A 12171967 5 A
71987 8.8 A 1211811987 50 A
11/8/1987 10 A 12ri9/1987 48 A

USGS Station 07266200 - Litte Comey Bayou near Lillie, LA

USGS Station 07366200 - Little Comay Bayou near Lillie, LA
Daity Moan Flow Data - {7/1/1985 - 6/3G/2006)

Daily Mean Flow Data - (71171985 - 6/30/2008)

208.00 sguare miles 206.00 square mltes

A= Appeaved for publication — Processing and review compleled. A=App d for publication - P g and raview compleled,
P = Provicional data subject bo revision. P = Previsional dala subject to revision.

&= Valro has been estimated. e = Value has been estimaled.

Brate Flow [cfs) Crallfication Date Flrnwjr.n) Qualification
All Code All Cade

122040987 (5] A f/30/1988 [l A
127211887 £9 A 13111988 86 A
1272211887 110 A 2Mi1988 90 A
1212311087 118 A 2/2/1988 64 A
121241987 105 A /311988 249 A
12/261198 &3 A 2411988 278 A
12/281987 186 A /51 288 323 A
121271198 1080 A /611588 E5) A
12261198 1520 A {71088 305 A
12120168 2670 A 2{8/1988 205 A
121301 $B7 1650 A 2/9/1988 134 A
1213111887 1040 A 0/1988 108 A
1171888 769 A {1888 a7 A
1/2/1988 585 A /1988 [L] A
131988 440 A /1968 109 A
741988 360 A 1411988 124 A
1511288 319 A 2151988 184 A
16118868 288 A 16/1988 70 A
fTHe88 285 A 11988 22 A
/811988 26§ A 31985 48 A
/9/1088 14 A 1988 00 A
11988 89 A 2/201888 31 A
/111888 28 A 2/21/1969 39 A
21108 26 A 212211988 14 - A
3198 173 A 22311958 836 A
14198 245 A 22411988 45 A
{15198, 280 A 2125{1988 [i} A
/1611988 314 A 21261988 7 A
171888 385 A 212771988 13 A
/181888 423 A 2128/1g88 B4 A
/19/1988 492 A 2/20/1988 84 A
1/20/5088 1200 A 3111968 7 A
i721/4988 1510 A 31271988 5 A
/221988 1260 A 3/3/1968 04 A
Y 12341888 883 A /41588 71 A
: i 12411988 [AE] A 3/5/1988 56 A
— 1251988 438 A 3/6/1988 203 A
/26/288 20! A 45711988 166 A
12718868 17! A 3/8/1988 198 A
/281988 124 A 31841988 a7 A
1/2819688 105 A 371011988 704 A




USGS Statior 07366200 - Liltle Comay Bayou naar Lillia, LA

Delly Mean Flow Data - (7/1/1965 - 6/30/2608)

208.00 square miles

A= Approved for publicalion — Protessing and review complated.
P = Provisional dala sublecl to revision.

USGS Stallon 67366200 - Llile Comey Bayou near Lillis, LA
Dally Maan Flow Data - (7111985 - 6/30/2008)

208.00 square miss

A= Approved far publicallon — Processing and review compieled.

F = Provislonal data subjact lo ravision,

8 = Valua has baah estimatad.

Date

Flow {cfs

Quaification

All

Code

4/2111986

119

4/22/1888

132

4123/1988

108

412411888

69

4/25H0B8

48

412611888

36

4i27/i088

a7

4/26/1988

4f26/1858

1301288

B/4/1

888

b12r

988

513

088

5P

[F1]

[

088

B/GH

268

6741988

5/arigea

/971688

10/1888

/1088

211988

1888

ol 4

411888

1688

'1BEE

1988

/1988

1568

512011388

6/2111988

6/22/1988

512311086

52411988

§/25/1988

6/26/1888

5/27/19B8

52801488

£i20/10838

5/30/1988

y &= Value has boen estimated,
-
Data Flow (¢fs Qualifieation
All Code
TPy S— e e
111988 580 A
/1211988 570 A
1311988 482 A
411488 7 A
1988 27 A
1988 20 A
HB88 42 A
31181088 256 A
958 54 A
3/20/988 56 A
Jjzir1ees 159 A
3/Z211988 130 A
32371888 105 A
312411588 109 A
3/26/1988 161 A
31281988 202 A
312711368 451 A
3/28/1988 826 A
/2911088 852 A
373041088 64 A
33111988 584 A
4111888 804 A
47211088 704 A
47311988 803 A
47411938 564 A
4/5/£988 522 A
4/6/1988 518 A
Ar7HB5H 413 A
4/8H 683 281 A
47011888 145 A
4101988 80 A
41111988 72 A
Af1is8e 70 A
431988 75 A
4f/td/1988 74 A
A/15/{968 ] A
4716/1988 &6 A
4 1988 48 A
41161988 52 A
4119/4988 78 A
4/20/1988 102 A
Y,
i

USGS Stallon 073668200 - Litle Comey Bayou near Lillis, LA

Dally Mean Flow Data - {7H/1985 ~ £30/2008)

208.00 square milas

A= Approved for publicati i

and review

P = Provisional data subject to revision.

© = Value has besn eslimated.

513111988

PP | [ | 132 313 [ | e o | 2o e | e e[ 2 e Lo 3 [ e e o o o e e | 2 e e L e e

Date

Quaiitication

USGS Station 07366200 - Lille Comey Bayou near Lilfie, LA
Dally Mean Flow Data - (7/1/4985 - 6/30/2006)

208,00 square miles

Gode

/171586

Elzligga

&/3/1688

6/41i888

&/5H0B8

-
o
B SR BN  2
5

Gl6/1088

€/7/888

€/81288

691888

6i10/1988

11/1988

121888

141988

B/14i1988

Br6/1588

618/1988

B/7/1988

8181588

611511988

62011988

52111988

62211986

6/2311688

6/2411886

$/25/1988

6/26/1988

/2711988

/2811988

6l20/4988

6/30/i888

1111988

12/1988

7/31088

1411988

i 7/5/1088

/81088

111984

16/1988

1811988

7HO0H0BE

71111988

e [ 0 [ [ [ |2 [ [ {2 o {3 | 2 | 22 2 | 2 [ 2 | 2 o0 [ {2 [ e [ 2 | 2 3 | 2 [ 3 | g e o | e | e [ o o e o |

=App for publicaticn — P ing and review
P = Provisionai dala subject to revision.
6= Value has been estimated.
Date Flow (rfs} Quatification
Al Eﬂe
1211968 14 A
131288 i A
1471988 K A
161988 .1 A
16/1968 2 A
7AT/1986 .06 A
rH18/1988 95 A
1911988 .85 A
7/20/1988 .78 A
71211988 . A
7/221088 A
7/23/1988 5 A
712411988 0.8 A
251888 048 A
7i26/1888 0.63 A
Tf2riesa . A
7i28/1968 A
1/29/1988 X A
/301938 A
1311928 A
/19988 . A
f2/1988 4 A
1088 A
411968 F A
815/1888 . A
8if1888 1 A
8/7i1828 .65 A
B/8/1028 55 A
Bi611088 .65 A
8/10/1888. il A
8/111988 .78 A
211986 ¥l A
BI13/1988 KZ) A
B/14/1198R .71 A
B116/1988 .78 A
BHa/1988 .93 A
81711085 .68 A
B1e/1088 Kil A
[REREES 0.8 A
812011088 0.69 A
812111988 .09 A




UISES Station 07365200 - Little Comey Bayou hear Lillie, LA

Dally Mean Flow Data - {7/1/1986 - 6/30/2008)

20B.0¢ equare mfles

USGS Statlon 07366200 - Little Cornay Bayou near Lllie, LA
Dally Mean Flow Data - (7/#/1985 - 8/30/2008)

208.00 squara milas

A = Appraved for publication « Processing and raview completed.
P = Provisionat dala subject to revision.

@ = Value has been estimated.

A = Approved for publicalion - Pr Ing and revisw pl
-, P = Provisional dala subjecl ta ravision.
%8 ® Value hus been esimated,
Date Flow {cfs) Quaiilication
All Cogg
Bi2211988 21 A
B/23/1088 38 A
8i2411988 ir A
o26/1088 M A
8r26/1088 35 A
8i27/1688 i A
8/128/1998 1 A
8129/1868 4. A
8/30/1888 X A
BI31/4088 X A
B8/1/1988 . A
01211088 . A
01311988 A
9/4/$888 . A
961860 1 A
$/6/1888 1 A
8/T/1858 8 A
/811988 X A
/871838 X A
$0/1888 R A
/1588 .2 A
211988 16 A
311888 H A
9/14/1985 25 A
415/1986 14 A
8/16/1888 1.7 A
21711988 52 A
a/118/1988 4, A
9/18/1888 4 A
20/1986 X A
872111988 32 A
92211988 3 A
PR231908 3 A
9/24/4988 X A
BI25H98E .2 A
82611868 . A
9271988 2 A
81281888 t. A
925/1888 1. A
SRB9BE 10 A
J0/4/1988 35 A

g

USGS Slation 07366200 - Litthe Comey Bayou near Lillie, LA

Dnilly Mean Flow Data - (77171985 - €/30/2008)

208,00 gquara miles

Dato Fiow (cfs) Quallfigation
All Code
——r

10/2/1988 H A
10/3/1988 4 A
10/41988 4 A
16/5/1988 5 A
10ie/1688 9. A
10f7/1988 6. A
10/8/1888 4. A
10/8/1888 4 A
10710 888 X A
10/11/1828 I A
10M2/1888 3 A
10/13/1688 5 A
1071471588 5 A
10/15/1986 A
10/16/1988 . A
10/47/1988 ¥ A
10HEA98E . A
10/19/1988 24 A
10/20/1988 50 A
10/21/1988 63 A
10/22/1988 €6 A
10/23r1288 Exd A
10/2411268 45 A
0/25/1888 a3 A
/2811088 22 A
/3711986 2 A
0f28/1988 36 A
0/28/1988 45 A
/3011686 43 A
10/31/1988 51 A

17111988 55 A

/211988 48 A
117311988 43 A
14/4/1888 33 A
11/5/1988 x A
11/6/1988 A

1111988 A
11/8/1988 A
11/9/1982 A
1110/1988 22 A
187117988 42 A

USGS Slation 07366200 - Litle Comey Bayou near Lille, LA
Daily Mean Flow Dala - {71955 - 6/30/2006)

208,00 square miles

A= Approved far put ioh - Pr ng and review p
P = Provislanal data sublect lo revision.
¢ = Vala has beon estimated.
Data ﬁ;w{gg) Qualification
All Cada
r—
121888 EE] A
113/1988 o1 A
HENTEY] 39 A
BIZEET 58 A
161988 84 A
71988 46 A
[18A985 02 A
191888 78 A
12011986 Fill A
121/4998 (3] A
122/1988 65 A
/231985 73 A
1241988 68 A
12611886 5 A
126/1988 (] A
12711988 143 A
128/1088 213 A
12011988 306 A
/30/1988 682 A
12111198 714 A
12/2/198. 497 A
2431108, 268 A
2/4/198. 109 A
2/5/198. 70 A
26108 EB A
211198, 49 A
2181198 5 A
2/9/198. 85 A
2/10/188E 118 A
211111888 13 A
2/1211988 12 A
MELEL] i1 A
41988 [T] A
151988 84 A
i PUEGTET] i A
12171988 62 A
12/16/18838 54 A
12M19/1888 48 A
1212011988 47 A
1212111988 a9 A
1212211968 199 A

AcApp forp 1-F and review
P = Provisional dala subject to revision.
@ = Valua hes been estimated.
Data Flow (cfs) Tualfication
— Al Coda
122311988 284 A
12/24/1988 735 A
12/26/1988 806 A
12/26/1968 839 A
12i27/1988 4B0 A
12/28/1988 391 A
122911988 367 A
123011988 Alg A
121311088 470 A
AfE1A989 302 A
1/2r1a83 4 A
17311988 48 A
114/1989 A70 A
1i6/1988 40 A
181989 3 A
1i7/1983 A
1/8/1989 47 A
1/9/1989 1 A
/101988 208 A
H1/1888 220 A
1211869 428 A
{13/198% 1380 A
H4/1989 2530 A
i15/1888 2850 A
i16/1988 2230 A
1711958 1470 A
18/{08% 883 A
19/1988 [ A
/20H988 519 A
1/21/4858 384 A
1f22/4988 253 A
1/23H08% 167 A
1f24/108% 33 A
1/26/1989 48 A
1/26/1088 79 A
11271985 240 A
17281985 264 A
11281885 266 A
1130/188% 488 A
1/31/188% 1070 A
27111989 1540 A




USGS Station 07366200 - Little Comey Bayou neer Lillla, LA

Daily Meon Fiow Cata - 711085 - 6/30/2008)

208.00 square Miks

A = Approved for pubtication -- Processing and review completad,
. P=Provisional dala subject to revision,

= Valuo has been estimated,

USGS Station 07356200 - Lilts Comay Bayois near Lillle, LA

Daily Mean Flow Data - (711/1986 - 6/30/2006}

20800 square miles

Date “Flow {cfs] Quatification
S Al Soda
21211989 1160 A
20311650 5] A
2/4r1435 718 A
Z/5/1989 £38 A
/61989 428 A
2071068 403 A
2/81 088 383 A
2/9/1885 3B A

01828 221 A

/1889 169 A

271989 168 A

16680 310 A

4r1989 498 A

51688 737 A

6/1983 310 A

FAELE] 620 A
21811969 300 A
FIEZITE] 1030 A
212011553 1076 A
212111983 1820 A

2/22/1989 1470 A
272311080 1055 A
2/24/1888 02 A
21251989 B A
22611389 454 A
221/1988 A7 A
2026/1988 30, A
371969 335 A
321889 a3 A
A318E9 5 A

/471989 528 A
/51089 582 A
/81989 888 A
11958 705 A
3/8/1989 652 A
3/9/1949 654 A
/071989 56 A
1171980 433 A
121980 253 A
13/1989 198 A
1471083 135 A

A= Approved for publication — P fng and review
F = Pravisional data subjact to revision.
e = Value has basn eslimated,
Data Flow {cfs) Qualification
— All Coda
3M16/1989 132 A
316/1989 116 A
711889 103 A
18/1889 a8 A
19/4088 92 A
32011988 94 A
J21/1889 465 A
32211989 87 A
2371989 Fii] A
3/24/1989 441 A
3/26/1989 385 A
3/28/1988 262 A
3211989 417 A
3i28/1989 524 A
B/1988 €82 A
f30/£089 1030 A
111889 892 A
AMH989 849 A
41211989 808 A
41371983 43! A
41411999 27 A
4/6/1989 1 A
4/8/1989 {2 A
471889 M2 A
4/8/1888 162 A
4811988 112 A
411041989 93 A
41111888 85 A
41211089 [ A
AH1989 83 A
414i1988 02 A
4116/1889 0B A
4/18/1988 ] A
4HM7M989 8 A
4161989 ag A
41811989 84 A
42011909 78 A
4/21/889 T0 A
41221989 A
42311980 54 A
A724/198% 47 A

USGES Slation 07366200 - Litle Comey Bayou near Lillie, LA

Dalfy Msan Flow Data - (/111985 - 6/20/2006)

208.00 square miles

USGS Stalicn 07366200 - Litte Comney Bayou near Lillie, LA

Datty Mean Flow Data - {7//1985 - 8/10/2006)

208,00 square miles

A = Appraved for publicalion — F and review
P = Provislonal data subjact 1o revision.
a= Vaiue has been estimated.
Data Fiow {cta} Qualification
All Gode
4/25/1089 43 A
412¢/1889 40 A
42711989 EL] A
4281988 4B A
42971989 Fi:] A
41301989 161 A
5111989 109 A
57211989 202 A
673119839 285 A
51411889 310 A
5r5/1989 840 A
5811889 850 A
5/7i1989 10 A
61811989 738 A
/91985 528 A
10/1089 304 A
11/1889 134 A
1211989 18 A
1371989 30 A
1411889 32 A
1511889 408 A
8138a 708 A
11986 1000 As
5/18/1980 1300 An
519/1988 1700 A
612011980 1880 A
6211089 4000 Ae
52211989 700 Ao
5/23(18R% 500 Ae
62411888 350 Ae
§/25M085 250 A
5/26/1889 180 Aa
B/27/1989 120 Ap
. 5/26/1689 (3 As
} 5261089 7] Ag
£ 53011989 52 Ag
i EEITERE) 49 A
Briripee 40 A
8/2/1939 a5 A
B/311939 32 A
8/411939 39 A

A= Approved for ion — P ing and review
P = Provigional data subject to revision,
€= Valug has been estimated.
Data Flow {cfs) Qualiflcation
All Code
vy —
651988 82 A
G/BH9ES 204 A
B/7/1889 368 A
541929 B30 A
/371949 410 A
14071989 780 A
171988 310 A
1211989 742 A
13/1989 48: A
4/1989 33 A
5089 57 A
1989 637 A
1858 482 A
$889 485 A
1511883 481 I}
8120/1929 300 A
6/21r1989 103 A
6/22/1989 €1 A
6/23/1889 47 A
6/2411989 38 A
£/26/1388 33 A
8261989 29 A
6i27/1988 56 A
8/28/1089 405 A
5i28/1988 [:Fid A
830/1689 750 A
7i1/1989 120 A
7/2/1988 4720 A
KERETE] 3900 A
17411982 2330 A
7164988 1480 A
7i5ia89 1230 A
1711989 1840 A
1811923 1810 A
1811989 1160 A
7/10/1589 711 A
7H11988 477 A
1201968 265 A
13/1989 39 A
4119839 92 A
$5/1989 248 A




UISGS Statlan 07386200 - Liltle Comay Bayou near Lillle, LA

Daily Mean Flow Data - (71171985 - 8/30/2008)

208.00 square miles

A= Appravad for publicallon «- Pracessing and reviaw compleled,
", P =Provisional data subject to revision.

®= Value has besn estimated.

USGS Stalion 07366200 - Lille Cornoy Bayou near Lilla, LA

Dally Mean Fiow Drata - {71985 - 8/30/2008}

208.00 square miles

A = Approvad for publication — Procassing and review completed.
P = Provislonal dala subject to revision.

&= Vaiud has been sstimated,

i
F
- Dato Flow {ca] Quaiiication Datp Flaw {cls Qualification
All Code All Lade

716988 437 A 8/26/1988 21 A

7/17/1088 250 A 5/27{1989 20 A

7HB/1088 850 A 8/28/1989 19 A

1911089 110 A 8/28/1889 18 A

1201988 743 A 830/1889 27 A

7/24/188% 533 A 8314988 38 A

7221888 387 A 711/1989 30 A

7/231828 209 A 721088 28 A

712411988 S8 A 8/3/1989 20 A

71261838 75 A 9/4/1989 8 A

TRe8ag 89 A [TELEEE] 4 A

7271885 85 A 976/ DB E! A

7/28M188% 84 A Qr7/1969 3 A

Tr2oNMgee 75 A 8/8/1983 2 A

TI30M1988 67 A 0/0/196% 1 A

71311588 85 A SHGHpeR [1] A

B/tB29 48 A REEE] 15 A

Br2/1949 45 A /1211 589 a0 A

B/311989 51 A 989 28 A

Bi4920 &3 A 11411688 24 A

8i5/1589 55 A 1571889 24 A

8/68/{989 5 A 161589 26 A

CIrdiETT 40 A 17/1589 21 A

8811989 a5 A /18/18R9 17 A

8/9/1589 20 A 8/19/1589 iE A

0H98g 26 A 9/20/1989 14 A

8/11/188% 23 A 012171988 13 A

8/12/1085 Fil A 972211989 1 A

8134980 17 A 8/23/1388 10 A

8/14/1988 18 A /2411989 12 A

8/154989 15 A 9/26/1988 X A

8/ &/ 989 14 A Of26/1088 .2 A

ar17/1989% 22 A 912141989 X A

8/18'198s a2 A Df28/1989 Xy A

8/19/1985 40 A 9/20H989 1 A

B/20/1989 ] A S/30/1883 15 A

82111888 a4 A 107171989 20 A

B/22/1989 24 A 107211869 23 A

82311989 18 A 10/318B9 22 A

82414988 17 A 10/4/1989 20 A

825/1889 17 A 10/5/1889 15 A
A
;

USGS Staton 07366200 - Litlle Comey Bayou near Lillie, LA
Daily Mean Flow Data - 711985 - 6/30/2006)

USGS Stallon 07368200 - Little Comney Bayou near Lillie, LA
Daily Mean Flow Dala - {71/1885 - G/30r2006)

208.00 square miles
As App for publicati P ing and review d
P = Provisional data subject to revislon.

208.00 square milas
A = Approved for fon — P ing and review pl
P = Provisicnal data subject ia revistan.

@= Valuo has bean sctimated,

¢ = Value has besn estmated.

Bl Filow {cf; Quallfication Date ﬁn’w]:ﬁl Quajification
Al Coda All Code
/B89 13 A 61989 M A
0THe8Y 12 A 117/1989 40 A
DERETT] 12 A /18/1989 a7 A
10/8/1889 14 A 118/1089 35 A
/101083 18 A £20/1980 35 A
o/11/1982 16 A 1/21/1988 33 A
/421 888 14 A 112211989 S0 A
/131983 13 A 1/23/1988 A
/1411989 i2 A 1/24/1988 4 A
0/15/1889 12 A 1/25/1988 A
0/16/1989 i A 1126/1984 80 A
10/1711688 32 A 1i27/1989 84 A
0r18/1889 37 A 1/26/1988 [13 A
0/18/1989 33 A 11201880 47 A
0/20/1 989 28 A 1/30/1988 42 A
072111989 23 A 12111989 7 A
0/221 989 2 A 12211989 Fi A
07231 989 20 A 12/3/1983 7 A
Q72411989 20 A 12/4/1989 34 A
0/2611 989 19 A 1251989 32 A
0/26/1 98¢ 19 A 12/6/1989 32 A
0/27/1989 9 A 12/711989 z A
07281988 7 A 12/8/1989 4 A
0/20/1980 A 12/8/1989 44 A
0/30/t888 A 1214011988 46 A
0/3111989 A 12/11{1989 46 A
JAlAEET] 30 A 12/1211989 42 A
121888 a1 A 12/13/1869 EE] A
[EREEE] 28 A 124411988 ar A
/411989 28 A 11511888 a5 A
] 23 A /16989 35 A
/611989 36 A 711088 a3 A
- 718689 93 A 2/16/1988 33 A
/811989 L] A /14011888 a8 A
/21889 104 A 2f2011089 44 A
. /104988 128 A /2111888 44 Aa
/111980 101 A 2/22{1989 45 Aa
21989 65 A /231089 44 Aa
H3/1989 49 A 2{24/10808 42 Aa
41969 42 A 21261089 ar A
151989 H A 2/26/1989 a5 A




USES Station 07366200« Little Comey Bayou near Lilile, LA

Delly Mean Flow Data - (/111955 - 630/2006)

208.00 square mlles

USGS Station 07366200 - Litle Comay Bayou near Lillie, LA

Dafly Mean Flow Data - (7/1/1985 - 8/20/2008)

20800 square milss

A = Approved for publication — Processing and review complated, A = Approved for publication — P ing and reviaw compl
P = Prvislonal dala subjed! to revision, P = Provisienal dala subjecl to revision.
™, &= Valug has been estimated, 8= Value has been eslimated,
5
A Date Fiow {cls) Qualification Tas Flow (cfa} Quniifoation
— All GCode — All Codo
12/27/188% 45 A 2/6/1$30 2070 A
12/28/1889 62 A 211980 972 A
12/28/1589 58 A 2/8/1990 657 A
1273011889 [F] A 2/9/1990 553 A
123141989 231 A 211015980 1600 A
/1890 381 A 2/11/1980 1080 A
12/1890 410 A 121980 927 A
13/1990 ar A 2 30 223 A
FREES] 78 A 211411990 B48 A
15580 468 A 21161990 513 A
1611890 46 A 1990 622 A
f77199¢ 579 A 1980 539 A
/81990 518 A 18/1980 an A
1/9/1980 403 A 19/1980 283 A
1071950 268 A 2011950 20 A
{£1/{890 168 A 2111380 174 A
/12/1990 112 A 212211990 3% A
f13/1290 [1] A /2311880 637 A
114/1860 15 A 2/24/1090 660 A
8480 69 A 272574690 768 A
18/1980 (1] A 2/26/1980 Bid A
711980 [Z] A 2271950 439 A
1511980 318 A 2128{1290 275 A
/181930 670 A 3/1/1930 188 A
201990 160 A 312/1990 233 A
172174850 460 A 31311890 308 A
1/22/1900 180 A 3411990 301 A
RIPEGED] il A 3/51800 267 A
72411890 &78 A 3671990 216 A
12651930 449 A 380 195 A
1/26M8%0 326 A 3/8/1880 812 A
1U2TII830 234 A 2/9/1980 3830 A
1/28/1830 i A 3/10/1990 5210 A
1/29/1930 328 A /1171950 2080 A
173014990 535 A 12/1880 450 A
113111980 &05 A 11 3/1990 63r A
211990 714 A 371411930 50 A
2721830 580 A 31511930 53 A
2131880 242G A 161990 56’ A
20411980 4470 A I71590 (13 A
2/514980 4430 A 1871990 B6 A

)

USGS Station 07366200 - Litle Comey Bayou near Lillis, LA

USGS Station 07366200 - Litle Comey Bayou near Eillie, LA
Dally Mean Fiow Dala - 7/1/1985 - 83012006}

Dally Mean Flow Dala - (711/1985 - 8/30/2006)

208.00 square miles
A = Agproved for publicalion — Processing and review completed,
# = Provisional data sublect 1o ravision.

268.00 square milas
A= Approved for publication — Précessing end review complated,
P = Provisional data subjedt io revision,

= Vale has baen estimated.

&= Value has besn estimated.

Date Flow {cta) QualHfication Date Flow {cfs) Qualificaion
e All Code All Cod_e__
3191990 638 A 41284990 2586 A
32011990 401 A 413011880 222 A
329/1990 255 A SM/1950 138 A
22(1690 62 A SR2HO%0 o0 A
3/2311680 30 A 51311830 78 A
3/24/1880 17 A 51411860 91 A
A26/1990) 08 A 5/5/1920 110 A
2611920 09 A 5/8i1980 EL A
J27H8%0 48 A 571990 75 A
3/28H990 82 A 5/8M19890 &0 A
328880 35 A 51911990 56 A
3/30/4990 1410 A 6/10/1980 58 A
3/31/{890 330 A 51111990 62 A
i 41111980 3z70 A 31211990 106 A
41211990 1599 A 13/1900 667 A
43880 1170 A $4/1050 1090 A
4/41i990 752 A Eit5/1890 1620 A
4{5/4090 624 A 5/16/1990 847 A
4161980 5398 A 511711880 673 A
477980 0 A B/1990 380D A
4/al8s0 BB9 A 1960 2910 A
4191830 1060 A 071950 120 A
4r10/1980 710 A 5/21/1850 724 A
41111990 583 A 5/22/1080 [ A
AN 21980 479 A 5/23/1950 877 A
A1 31990 429 A 6/24/1880 1020 A
41471990 468 A 8/26/1990 668 A
41151880 498 A 6/26/1890 449 A
41161580 469 A $/2711590 269 A
4171990 444 A 5/28/1590 234 A
4/1811890 438 A 512011890 2% A
41191990 368 A 53071990 26 A
4/201880 2 A 5R1/19%0 288 A
42111980 A 811990 626 A
% 41221890 A 51211090 770 A
i 42311950 102 A /311990 10 A
4/2411990 94 A 6/411890 1720 A
4/255990 BS A [IERE] 3300 A
4/26/§990 88 A BI6/1980 770 A
4274980 105 A BTHes0 200 A
4/28/1890 201 A 6811890 482 A




USGS Station 07366200 - Little Comey Bayou near Lillia, LA
Dally Masn Flow Data - (7/1/1985 - 6/30/2006)

208,00 square milss

A = Approved far publication — Processing and review completed.
P = Provisional dela subject to revision,

@ = Valuo has beon aslimaled.

USGS Station 07366200 - Little Comay Bayou near Lillie, LA

Dally Mean Flow Data - 7H/1886 - 6/10/2006)

208,00 aquare mllss
A = Approved for p - P

tng and review

P = Provisicnal data subject to revision.

8= Valus has been astimaled.

H
I Dats Flow {cls) Qualification Dats Flow (efa] Guaiication
Al Coda Al Toda
- Al e da
BISI1050, 281 * 72011950 3 A
&/10/1350 109 A TARTER F A
A1/1980 1) A 7732/550) 4 A
12800 £6 A [FEREE] 4 A
A3HB80 s A 12471950 25 A
141980 a3 A 1261950 T A
f880 39 A 12671990 7 A
1050 36 A TIZINS90 A
7590 35 A TI2811950 A
ZHE 2 K TH8/1960 A
E/Tero0e 29 A 7130A 380 75 A
672071950 7 A Tritges 18 A
B/2119%0 57 A BrAG00 2 A
B/22/15%0 21 A 87211865 53 A
6231550 21 3 B/371090 102 A
a/24/1850 % A BreI1860 787 A
6/26/1880 72 A BIE186G 263 Iy
8/26/1900 3 A 8/6r1500 147 A
/271890 36 A B/771090 50 A
/56MBE0 38 A BIBAEE0 28 A
6/20/1690 EN) A /911850 % A
GA1890 Y A BH0N530 A
7/1}igp0 A BA171800 A
(I A Br2/1890 A
FAT550 A 8131950 A
7411930 A B41865 A
7IE1990 A EE/1850 4 A
7/BHE80 A &TeAG00 P A
TS50 ; A 8r7riE00 16 A
FEEE) ; A B 8I590 ) A
TEA980 ¥ A &S990 A
104850 X A 872011950 A
A980 ; A 211580 A
1990 12 A 6/22/1880 i A
/1990 14 A 231950 X A
41850 5 A &341950 g A
REE] 3 A 8261550 i A
161900 1 A 87261950 6 A
JAFAEET] 12 A BRTIRE0 65 A
A&/1950 13 A 81281990 76 A
RELEE il A 812011950 57 A
3
7

USGS Station 073686200 - Little Comey Bayeu near Lillie, LA

USGS Station 07366200 - Litle Camey Bayou near Lilie, LA
Dafly Mean Flow Data - (7/411985 - 8/36/20G8)

Dally Mean Flow Data - (/111985 - 6/30/2006)

208.00 squata miles

AE App d for publication — Py g and review d.
P = Provislonal data subject to revision.

8= Value has basn eslimated.

208.00 square miles

A= Approved far publicalion - P, g and review comph
P = Pmyvisional data subject to revision.

&= Value has been estimaled.

Tate Flow (ofa] Qualification Date Fiow {cta] Gualliication
All Code Al Coda

— —a — Sode
B/30/1890 4. A 10M0/1880 7 A
81311880 A 10M1H990 23 A
97111880 A 0424930 2 A
9721880 5 A 1071341990 19 A
SAIB90 : A 1r14/1990 7 A
9/4/1890 4 A 1071514090 L A
G/6/1B9D ¥ A 107161650 I A
5/611890 A A A047/1950 A
/711890 X A 10/18/1890 A
8/8H890 X A 0/1811590 A
9/9/1990 X A 0/20/1280 22 A
CFIEER 40 A 0/21/1990 25 A
8111890 ] A 0/22/1890 0 A
R EEED 43 A 01231980 112 A
LR ETAEET 3B A /2411980 125 A
01141980 3t A 0/26/1930 123 A
B/15/1850 27 A 0/26/1990 Ta A
ETAGTTE 26 A 0/27/1890 3 A
917188 19 A 0/28/1990 28 A
SH18H8G 15 A 10/28/1990 24 A
oMo 11 A 10/30/4i890 22 A
a2 g6 A 1073174890 23 A
/2 i7 A 1171800, A
B/2211990 £ A 1211890 A
8/231980 28 A 1371980 23 A
/2411990 A 1411980 25 A
92501880 14 A /51850 E A
21261530 A /611990 40 A
9/271990 [] A 171880 44 A
812811990 B.3 A 1871290 43 A
8/26H990 j A /971880 o A
301990 4 A 110/1990 232 A
10711990 4 A £11/1990 311 A
10211990 [ A /1211990 319 A
10/3/1990 5. A /13/1990 300 A
£ /411990 7. A /1411990 283 A
07511990 5 A 15/1880 123 A
/61990 4 A 116/1890 56 A
/719590 2 A 1711880 45 A
0/8/1850 0 A 1811890 38 A
4/8/1890 2 A {19/10890 32 A




USGS Statlon 07366200 - Litlle Comay Bayou near Liflls, LA

Dally Masn Fiow Dala - (71111285 -~ 6/30/2008)

208.0¢ squara milas

USGS Station 07366200 - Litle Comey Bayou near Litls, LA

Daily Mean Flow Data - (7171986 - 6/30/2006}

208.00 square miles

A

A = Approvad for 0 -- P Ing and review Bl A = Appraved for publicalion -- Procassing end review completed.
.. P= Provislonal dala subjact lo revisioh. P = Provisional data subject to raviston.
2= Valig has been estimeled. &= Value has been estimaled.
Dala “Flow (f8) guale'Ianlon Data Flow {cfs) Qualification
— Al Codg All Gode
/20/1990 28 A 124311580 840 A
12114890 28 A /309 €95 A
1221990 28 A f2H99 810 A
/23{1990 42 A {31180 383 A
12411990 52 A 1/4Hg9 FiF] A
/2511800 (3] A 1751160 58 A
/2611890 48 A 16/198 03 A
2771800 51 A 171198 53 A
12811380 106 A /8/199 280 A
129/1880 227 A /8/198 288 A
130/1980 281 A GUATE 539 A
12111980 334 A f11/19g 140 A
12721980 38 A 27199 290 A
12/3/1990 272 A /137169 370 A
121411900 202 A 47189 &34 A
12/5/1880 124 A 1167159 a1 A
32/6H800 73 A /161199 1100 A
$2/711880 ] A 7109 1660 A
12/611880 1] A 118/189 1300 A
12/8/1880 45 A 118/199 865 A
2101890 42 A f20/198 563 A
1171880 40 A 121/199 424 A
121996 EE] A 1221189 288 A
27131290 47 A 1723188 92 A
12M141193¢ 47 A 1i241189 35 A
12115/1890 45 A /25188 o7 A
12/16/1990 43 A /261189 [E] A
121171990 57 A 127402 85 A
121611880 114 A 1285199 £3 A
121941390 193 A 291199 78 A
122041990 222 A 11307129 78 A
12/21/1880 248 A 1317189 74 A
1277211950 391 A 21168 72 A
12/23/1880 507 A 2121199 B4 A
1212471630 136 A 213199 &0 A
121251890 366 A 241199 58 A
12/26/1090 324 A /51199 [1] A
1242711890 369 A 15189 178 A
12/28/1830 582 A 71199 252 A
1272011990 TH A /8199 260 A
12720/1930 820 A 2/8113g: 324 A

USGS Station 07266200 - Litle Comey Bayou near Lillie, LA

HSGS Station 07386200 - Lite Gomey Bayou near Lillie, LA
Daily Mean Flow Data - (7/1/1885 - 83020086}

Daity Mean Flow Dala - (7/1/1985 - 8/30/2006)

208.00 square miles

A= Approved for publication — Processing and review completed.
P = Provisional data subject ta revision.

&< Value has been estimated.

208.00 square mites

A = Approved for publication -- Processing and review compleled.
P = Psovisional data subject io revision.

&7 Value has bean eslimated,

Date Flow {cfs) GualHication Date Flow {cfs) Qualification
All Code All Code
——— —— S TTTrTY - ——

211991 285 A 23109 Fi} A
2/1311991 164 A 31241109 70 A
21211901 [ A 3f26095 [ A
1991 F£] A 2261199 53] A
14/1899 il A 3277199 83 A
21611851 62 A 31281129 23 A
16/1681 £6 A 37291180 847 A
4711481 58 A 2301189 1040 A
18/1881 578 A a/21139 1200 A
19/199 4820 A 411199 1100 A
21201199 4120 A 4121199 705 A
2121489 2680 A 4131199 489 A
20221199 2040 A 4rdi199 285 A
2/23199 1580 A 4/6/199; 181 A
2124199 1310 A Afgl199 214 A
2/26H88 1450 A AT71199 242 A
21281199 921 A 4181189 361 A
2271199 608 A 41891189 451 A
2/28/109 442 A 4M10/198 E A
1111991 384 A 4H1/189 73 A
/2/199 489 A 4M12/109 532 A
/31991 751 A 4131189 1450 A
/41189 1100 A 4141199 4620 A
5199 ] A 4A15/188 8840 A
/8189 538 A 416109 5460 A
/71991 77 A 4RTI18% 130 A
8/1891 240 A 41157199 040 A
3/9/1091 55 A AMS98 744 A
10/1951 16 A 41201198 778 A
1891 87 A 41211148 817 A
951 [E] A 4122199 1270 A
31991 1] A 4i23/159 1390 A
3H4i1981 [ A 4247199 872 A
31511881 80 A 41261158 1080 A
[ 316i1891 T4 A 4/26/189 857 A
i 3171198 1 75 A 41271180 762 A
-~ 189 [ A A28 14400 A
31911991 83 A A/29/159 1930 A
201931 78 A 41301130 1380 A
211991 frd A 5171981 T80 A
8/22/1981 8 A 5/2/1991 1850 A




USGS Station 97366200 - Litle Comay Bayou naar Lillle, LA

USGS Station 07366200 - Elille Comey Bayou near Lillis, LA
Daily Mean Flow Data - (7171886 - 830/2008}

Daity Mean Flow Data - (711985 - 8/30/2006)

208,00 square Miles 208,00 souare miles
A= Approved for publl - F g and review compl A= Approved for publication -- Procassing and review compleled.

- = Provislonal dela subject lo revision. P = Provisionel data subjact to ravision,

%= Valua has bean estimaled.

@ = Value has bean estimaled,

et

ke

USGS Statlon 07386200 - Little Comey Bayou near Lilie, LA

Daily Mean Flow Dala - [}/1/1985 - 6/30/2006)

Data Flow {cfs) Quniification Date Flow {cts) Quallfication
All Godg All Cods
— _— i .
5rareed 9ir A 6131158 7 A
[RAED 1370 A 4180 50 A
5/5/189 2520 A 5199 41 A
5/B/199° 3600 A 1199 15 A
&17/109" 1870 A 1189 43 A
5/8H19% 1330 A /199 78 A
197199 856 A 9/199 25 A
5/10/188 G55 A £/20/109 [ A
611/189 517 A 6/21/109 45 A
5121199 42 A &/22H89 36 A
51137199 384 A 612311091 H A
5/14189 264 A 624198 33 A
SM6M198 20 A 8/25/109 51 A
81991 164 A 6/26/188 48 A
799 15 A 6127189 36 A
8H8Y 154 A 6/2a/108 3t A
0119 140 A 8281109 a5 A
6201185 J28 A 6/30/1891 43 A
5211190 133 A 71199 32 A
512219 134 A 1121199 27 A
5/23/18g 126 A 7131109 23 A
5i24/199 123 A 7147199 49 A
612511901 114 A 715189 § A
6/26/189 21 A TIE/199 ik A
5/27/198 28 A 18 A
61281188 205 A 7/ 8gi A
528/189 73 A 719/ 051 28 A
630499 128 A 71107189 24 A
53198 4 A FZERTESS 2 A
21189 i7 A TH211 99 13 A
8/2/199 1 A THINSY 18 A
6/3/1189 '] A 714189 4 A
6141199 58 A H6/199 A
65189 49 A 16/199 A
8/6199° 44 A THTH98 A
57199 42 A THE/199 EX A
[ 42 A 7181199 11 A
/5103 38 A 7/20/199 15 A
E1r199 36 A 71211199 i7 A
61117198 38 A Ti22/199 30 A
8121199 56 A 7123199 24 A

USGS Station 07366200 - Litla Comey Bayou near Lillie, LA

Dally Mean Flow Data - (7714285 - 6/30/2006)

208.00 square miss 208,00 squeare miles
A= App for lion— P g and review compl A= Approved for publication - P, g and review
# = Provisional dala subject to revisin. P = Provislonal data subject o revision.
© = Valuo has baen estimated. &= Valua has been eslimated.
Dale Flow [efs] Quaiificalion Date Flow [efs) Quakfication
All Code All Cade
T — — e
17241188 7 A 9/2i1891 168 A
Tr25(409 A 8/4/1991 138 A
T/26/198 A SIS 137 A
Tr271188 A [IEREE] 120 A
7128199 A 201189 &6 A
Tr29M80 A EIEREET] 58 A
130189 81 A EEREE] 43 A
TR1139 55 A 9101188 118 A
81199 A 911198 125 A
8721189 A 8112199 &1 A
83190 A 8131189 42 A
8/4/188 4 A a/1a/ies L A
B/65/1198 4 A 9/1E/189" 25 A
a/8H99 E A 916/199 21 A
817188 i) A DHTHGY 20 A
87811961 25 A 9118149 20 A
LR 22 A 9119189 33 A
8/10/189 26 A 9/20/190 28 A
[OAGEE] 38 A 9/21/189 21 A
B8/12/189 a2 A 9/22/199 7 A
813488 24 A 9/23/199 16 A
B/141199 20 A 9/24/199 £l A
85198 9 A 9/26/180 200 A
8/18/10g H A /261199 385 A
8H7HEE 7 A 8/27/199 367 A
[REATE] A 9/28/199 178 A
891991 22 A 9/20/199 E0 A
B8/20/199 2; A 9/30/199 38 A
8211499 12 A 011199 28 A
Bi221189 14 A 0/2/190 24 A
B23109 13 A 031198 20 A
81241189 13 A 0741190 21 A
. 8/25M09 4 A 0f6/190 19 A
) 81281189 A /8180 20 A
H B/27/489 9.6 A 07440 2 A
L B/28/189 A 0/8/190 T A
B8/20/100 2 A 091908 16 A
B8/30/189 7 A 0/10/199 18 A
Bratieg B4 A 014188 18 A
9111891 15t A 0/12/19% 19 A
/21881 120 A 013189 19 A




USGS Stafion 07388200 - Liltls Comey Bayeu neat Litie, LA
Daily Mazn Flow Data - (7/1/1885 - 8230/2006)

208.00 £quare milas

USGS Slatlon 07366200 - Litt'e Comey Bayou near Lillia, [ A
Datly Maan Fiew Dala - {7/1/1985 - 6/3012006)

208.00 square mites

A= Approved for publication - Processing and revisw campletad.

P = Provisional dals subject Lo revislon,
©= Valus has bean agfimated.

Bala

Flow {cfa}

Qualification

All

Code

17244499

268

17251198

324

1/26/189

15

1271109

a7

126/109

70

/287199

70

1720/180

7

211

1290

2830

2630

1560

2/6/199

12071199

12/8/1981

121314499

111/1592

A = Approved for pubil -- Py and review
-... P = Provisional deta eublocl la revislon,
& = Vafua has beon eslimated. ,
- Dain — Flow {cfs) “Qualficaflon
All Coda
r—— —
O/ 14/18%- 20 A
0/15199 20 A
0/16/189 A
VR A
0/184180 A
10/49/180 A
10/20/189 A
104211199 20 A
—_10/22M09 FH A
10/23/108 1B An
10/24/109 18 Ag
0/25/199 20 As
0/26/89 26 Ag
/27189 0 Aeg
Q0f28H B9 £5 Ae
07297189 100 Ao
030 99 168 A
31/19% 301 A
147199 518 A
TFAEDS B0 A
[EGEE] 812 A
141189 3e3 A
15/199 204 A
16/199 88 A
171189 85 A
/E/199 5 A
1/9199 56 A
110/188 54 A
11189 52 A
127188 48 A
A3rog %7 A
F141188 47 A
15199 49 A
GRES] 48 ry
117/199 48 A
15189 68 A
1841991 100 A
120/1891 207 A
1211991 334 A
/2211991 330 A
2371881 320 A

11211992

R

USGS Station 07366200 - Litlle Comey Bayou near Liliie, LA
Daily Mean Flow Data - (7i/£985 - 6/30/2006)

208.00 square miles

17311952

125

2')bb))b:ﬁ)})))}bbb)}}>>>>>>>>>>>)>>>>>>>>>|

USGS Slation 07388200 - Lillle Comey Bayou near Lillle, LA

Daily Mezn Flow Data - (7/1/1985 - 62072006}

208.00 square miles

A = Approved for pubficalion - P 3
P = Provisicnai dala sublect to revision.
&= Value has been estimated.

d and review

A= Appraved for publication -« P ing and review
P = Previsional data subject lo revision.
€= Value has boan esfimated.
Date Flow (=Ts Qualification
— AL Coda
14411992 120 A
151902 118 A
irengaz 107 A
1711992 EL A
1/8/11892 101 A
19892 47 A
01892 38 A
1111882 5 A
11211992 3 A
131892 478 A
114/5982 624 A
511092 408 A
1161892 476 A
1711882 431 A
18119892 82 A
112/198; 425 A
120/199); 475 A
21198; 480 A
221892 460¢ A
12311992 452 A
1241189:; o0 A
125115 17 A
28119 52 A
2719 18 A
1281 01 A
12011992 57 A
13019 74 A
/31199 374 A
2i1ean 329 A
2211892 235 A
2311992 189 A
20411902 141 A
2/51992 300 A
kS 2/81992 614 A
% 2171982 677 A
i 2081992 Fil] A
B FIEREER] 729 A
2101992 £31 A
2111092 32 A
21121992 £69 A
2131992 3480 A

Date Flow {cfs] Qualificatign
Al Coda

Al da
21411992 4150 A
1982 3640 A
1992 1630 A
1802 347 A
51992 T8 A
4982 14 A
2120/1992 388 A
212111992 273 A
2122/1982 203 A
21291892 203 A
22411382 258 A
2/26/1992 408 A
2/28/1992 530 A
22111902 2280 A
2/28/1092 2190 A
212911092 40 A
11992 703 A
£2/1302 497 A
31992 a7 A
411992 556 A
3511082 230 A
3i6/1952 1170 A
7/1992 1310 A
3/8/1902 945 A
944892 681 A
01962 1540 A
EEF 2800 A
/1852 2020 A
1992 1060 A
471902 [ A
1082 464 A
3/18/4982 328 A
341711902 241 A
3/38/1892 332 A
3/104002 537 A
3/20/1982 £98 A
3/21/1992 787 A
3{27/1992 E90 A
32311882 484 A
32411802 329 A
325/1892 245 A




USGS Stalion 07386200 - Littla Gomey 8ayou naer Lillls, LA

Paily Mean Flow Data - (7111885 - 8/30/2006}

208.00 square milos

USGS Station 07366200 - Lile Cotney Bayou near Lile, LA

Dally Mean Fiow Data -{7/1/1985 - 6/30/2008)

208.00 square miles

A = Appraved for publicallon -~ Procassing and review completed,

P = Pravisional data subjacl lo revision,

#= Value has been estimated.

A= Appraved for publication — P g and review
° '\P = Provislonal dsla subject 1o revislon.
39 = Valua has bean estimated.
Date Flow (cfs} Qualiication
— Ali Coda
32611982 63 A
327882 48 A
3/28/1882 21 Fy
3/2aM1992 83 A
33011892 A
31882 34 A
4/1/1982 A
4/2{1992 1] A
47311892 a9 A
4/4/1082 g9z A
4/5/1892 85 A
481982 a5 A
471982 a2 A
4/81882 13 A
431892 08 A
41011992 (2] A
41111992 B4 A
4121982 15 A
4131892 ) A
41141892 61 A
4/16/1592 ) A
4/181882 54 A
41711982 58 A
4{18/1892 52 A
4191492 5 A
412011892 71 A
42111992 128 A
41221992 105 A
42311992 73 A
42411982 [l A
4/26/1982 €5 A
4/28/1662 155 A
472711992 189 A
412871992 ] A
4i28/1882 54 A
473011992 05 A
51892 262 A
Sfag92 209 A
[EEER 275 A
B/4NM592 157 A
5/5/1892 [E] A

. o
R

USGS Station 07366200 - Likle Comey Bayou near Lillle, LA

Daily Mean Flow Data - (7/1/1985 - 6/30/2006)

Data Elow {cfs] Qualfiication
All Lado
6/6/1892 48 A
5714982 38 A
Bi8/t092 31 A
5/8/1082 26 A
10/1992 27 A
1171882 26 A
1211892 39 A
131892 il A
1471992 76 A
16/1992 59 A
16/1992 46 A
SHTA982 42 A
18/1892 38 A
19/1992 38 A
6/20/1992 Gl A
512111992 g8 A
52211992 43 A
51231092 42 A
572411982 42 A
5/25/1982 10 A
512611992 45 A
52711882 66 A
5/28/1862 88 A
5f20/1992 79 A
5/30/1882 93 A
5/31/1982 62 A
6/1/1992 168 A
8121892 264 A
6131907 493 A
6/4/1902 2280 A
6/6/1992 2840 A
6181092 £410 A
871882 783 A
66892 558 A
6/8/1892 2 1] A
871071992 517 A
1111892 284 A
121992 169 A
1311992 a7 A
1411982 &9 A
1571932 84 A

USGS Slation 07366200 - Litle Comey Bayou near Lillis, LA

Daily Mean Flow Data - (7/1/1985 - 8/30/2006)

208.00 square miles

208,00 squera miles
A= Approved {or publicalion — F g and revisw
P = Provislonal datay subjest lo revision.
© = Value has bean estmated.
Date Flow [cfs GQualfication
All Code
v — —
£r16/1892 18 A
ari1i18ez 1] A
/181892 57 A
£i1eH882 44 A
8r20/19892 36 A
62111892 EL] A
6/22/1892 KT A
812311992 27 A
6/24/1992 24 A
BI25/{992 1 A
8/26/1092 4 A
B/27/1992 50 A
6/2811992 55 A
&i2011992 4 A
B/30/1892 183 A
THHea2 368 A
7421199, 312 A
TArge. 128 A
vidien 51 A
715199 40 A
Ti811992 30 A
7iea2 4 A
131892 9 A
191982 7 A
101892 14 A
131892 A
1211992 A
131992 A
11411892 A
151902 A
1611882 . A
1719 .2 A
A EIE] 13 A
AT 18 A
H 1/Z0A5 18 A
e 1721148 20 A
a2 23 A
12311882 42 A
17241392 55 A
11251992 65 A
112611892 49 A

A=A d for ication — Pr Ing and review |
P = Provisional data subjeca to revision.
o= Value has been estimated.
Date Flow {cfs) Qualification
All Cade
TrRT1992 28 A
77281992 25 A
o992 82 A
T/30/1982 160 A
7i31/1882 278 A
111/1892 405 A
81482 78 A
85311982 84 A
81411992 3 A
B5/1992 122 A
B/6/1982 89 A
2/7/1992 a0 A
B18/1992 18 A
8/8/1992 142 A
31190/1902 10 A
3/11/1892 73 A
/12/1802 36 A
1/13/1892 38 A
3114/1902 47 A
/1692 Fid A
1892 28 A
11982 23 A
/1882 E A
9/1882 B A
8/20/1802 4 A
812111992 4 Ny
8/22/1892 4 A
812511892 A
8i24/1892 A
£/25/1882 A
82611892 A
£127/1992 A
8/26M802 A
82811082 A
8/30/1882 A
2/31/1882 A
8/1/19892 A
821992 A
4341902 26 A
41982 39 A
151992 38 A




USGS Station 07366200 - Lille Comay Bayou nesr Lillis, LA
Daily Mean Flow Data - (/11805 - 6r30/2006)

20B.00 equare mlles

... A= Approved for publication — Procassing and review completed.
™, P = Provisional data subjact to revislon.

;u Value has been estimated.
E

USGS Station 07388200 - Lile Comey Bayou naar Lifls, LA
Dally Maan Flow Data - (7/t/1685 - 6/30/2006)

208.00 square mfles

Date Flow (cfa} Qualifieation
All Code
16/1982 35 A
7119582 2B A
/841082 20 A
9791882 8 A
81011992 K A
8/11/1092 40 A
81211802 A
8H3H082 A
141802 A
1511892 A
#16/1992 A
47/1992, A
1811892 2 A
1911992 16 A
8/20/1082 10 A
9821{1992 12 A
B/22/1992 41 A
9i231992 [F] A
62411992 a1 A
B/26M892 80 A
12641092 4 A
9/274992 3 A
Di28/4992 28 A
9/2011892 18 A
9/30/4882 15 A
10/1/£802 12 P
10215002 i85
10/3/1892 12 P
/44002 14 B
HUSITH02 i5
10/6/1882 1t P
10/711892 11 P
1o/aM892 1t
10/9/1982 i2 P
10/10/882 1 P
Fi11592 12 P
10121682 13 d
/4371982 13 P
41992 P
1611992 P
16/1992 22
)
F
USGS Slation 07366200 - Liile Comey Bayou near Lillie, LA
Bafly Mean Flow Data - (711/£985 - 6/30/20085)
208.00 square miles
A= Appcoved for publication — Processing and review completed.
P = Provisional data sublect to mvision.
= Vakme has been estimated.
Dato Flow (cfs} Quallfication
All Coda
rev— —
112711882 250 P
1/28/1992 88 P
1/20/1982 80 P
1/30/1992 51 P
12r1/1992 48 3
1221982 43 P
1231362 29 P
12411992 38 P
1251892 39 P
12761882 42
12711982 A7 P
12851882 48 P
12/8/11982 80
12i1011993 163 P
1211411992 193 p
1211211992 ¢ P
1211311992 1] P
121411992 12 P
1211511992 53 P
1211811892 444 P
1211711892 [ P
i2rer1e9z 627 P
1214911982 65 F
122011882 753 P
122111982 [ P
122211892 703 P
1272311992 623 P
1212471992 861 P
12126011952 £39 P
2611982 633
H2711902 460 d
21281962 78 P
. /2011962 76 F
l 2/30/1982 85 P
i 213111992 48 P
= 111993 40 E
1121993 33 P
1/211993 17 P
/411993 121 P
(5893 238 P
1611893 355 P

A Approved for | -P and review
P = Proviglonal dala subject to revislon,
8 = Value has been eslimated.
Data Flaw {cfs) Qualification
Al Code
1011741992 32 P
10/18/1892 v P
1011571992 25 P
$0/20/1882 23 P
0/2111992 23 P
0/22/1982 24 P
0/23/1982 28 P
/2471992 27 )
026511992 27
(/2871002 28 P
0/27/1892 32 P
0/28/1892 [X] P
0201892 47 P
0/30/1502 43
0/31/1892 a8 P
(/1992 a1 P
1211802 (1] P
I3HG92 €8 P
7411992 92 P
16119082 L] P
1811992 53 P
1711892 38 P
18/1992 aop P
1911992 27 P
10/1892 24 P
1111892 28
1211992 a3 P
H31892 d
1411887 4
(151952 50 P
(1611992 46 P
11/17/11992 40 P
1641932 a5 P
119/1992 EE) D
/2071832 50 P
111892 57 P
112211692 12 P
11231992 474 P
172411592 660 P
112511992 491 P
172611892 400 P
USGE Station 07386200 - Lille Comey Bayou near Liilie, LA
Draity Mean Flow Data - (7747985 - B/30/2006)
208.00 square miles
A= Approved for ion — P Ing and review l
P = Provisienal dala subject to revision.
a = Vafue has been estimated.
Date ﬁw(m} Qualificallon
— Al Coda
1711983 401 al
1/2/11903 475 P
1/8/4993 534 7
1311983 517
{1993 519 P
112/1933 520 P
1371993 £31 P
f4/1993 478 P
16993 381
/1671993 269 P
Hi7/1893 172 P
/£8/1293 25
/19/1993 [T P
120/1893 130 o
12114893 730 P
/2211893 620 P
1/23/1293 1040 P
112411493 823 P
12511993 657 P
1/26/1993 A48 P
112711993 404 P
1/28/1883 74 P
120/1903 4 P
0/1993 P
/3111993 0
2{1/1893 4 P
2211993 [1] P
131993 00 P
1411993 91 P
/511993 84 P
21611993 81 P
2111993 79 P
2/8/1803 74 P
(911203 F P
/1883 70 p
11993 [E] P
1883 142 P
1983 110 P
4/1983 95 P
5/1883 102 P
6/1983 arg P




USGS Slallon 07366200 - Liltle Comey Bayou near Lilile, LA

Daily Mean Flow Data - (7/£/1985 - 8/30/2006)

208,00 squars miles

USGS Stalon 07366200 - Little Comay Bayou near Llike, LA
Dally Mean Flow Data - (7/1/1985 - 6/30/2008)

208.00 squers mlles

A = Agproved for publication — P Ing and review let
"=, P= Provisienal dala sublect lo revislon.
te = Value has been estimated,
Date Flow {cfs Qualifieatlon
All Code
iera—

21171283 584 P
181983 480 P
419/1983 4i3 P
2011983 63 P
21/1983 243 P

1/22/1993 160 P

2231093 118 P

212411893 a4 P

2/25/1993 [i}7] P

2/2611883 245 P

22711893 2 P

2/28/1893 320 P
/111993 34
/21653 600 P

331993 853 P

3411953 785 P

751983 873 P

3161883 750 =

3103 499 7]

31811293 289 P

3rai1s83 162 P

%1993 2 P
11993 98 P
121683 108 3

31341883 186 P

31411003 173 P

AM5/1893 148 =

W16/1983 10 P
H{7/1993 462 P
18/1983 836 P
19/1983 g P

WEEE] 70 P

2171353 [ P

3221993 503 P

2371993 502 o

3241993 81 P

3r26/1993 56 P

3261993 48! P

32711983 372 P

3/28M1983 437 P

3r29/1993 629 P

A = Approved for publicafion -- Pr ing and review 1
F = Provigional data sublecl to revision,
&= Value has bean estimated.
Date Flow {cfa) Qualfilcation
All da
3/30/1983 42 P
3/31/1983 T P
4111983 P
41211993 P
413H893 4 3
41471893 95 B
4/6/4093 128 P
4781893 152
A771883 194 P
4181983 1371 P
41911993 261 P
41071993 2840 P
471171993 500 P
411211983 13 P
41311983 5§32 P
4/14/1883 anz P
4/16H883 060 i
[ER] BE0 P
4/17/1893 £30 P
ar 893 200 P
4115/1983 698 P
42611933 481 P
412111993 306 P
412211693 189 g
42311993 131 P
412411903 92 P
4/26/1983 4 P
4/26/1983 112 P
271983 128 P
472811983 135 P
4281803 135 P
4430/1853 202 P
511993 208 P
§f2/1993 188 P
6371993 183 3
5111893 246 F
/& 853 428 d
5I6/1953 700 P
5771933 540 P
5/8/1893 257 P
5971983 a2

USGES Slalion 07366200 - Litlle Comay Bayou near Lillle, LA

Dralty Mean Flow Data - (7/1/1985 - 30/2006)

208.00 square miles

A= Approved for publication — Processing and review comgleted.
P = Provisienal dala subject to revision.

©= Value hos been eslimated.

USGS Station 07366200 - Liflle Gomey Bayou near Lilie, LA
Daily Mean Flow Dala - (7/1/4985 - 6/30/2006)

205.00 square miles

Datg Flow {cis} Qualification
All Code
b6i10/1993 i P
11983 121 d
51211993 189 P
51311993 367 P
61411993 508 P
6AEM983 64 P
51611893 14 p
5771893 [ P
S18/1993 g2 P
5H19/1883 48 P
51201983 ac P
52111863 78 P
[FFEEEE] FE] P
5231093 47
52411893 38 P
5/26/11003 34 P
542611893 48 P
B274893 82 P
6(28/1603 83 P
£/29/1982 57 P
53011893 40 P
63111983 E5) P
64171093 0 P
61211983 n P
6/3/1893 8 P
8/411893 25 P
B/5/1893 22 P
6/6r1833 18 P
Bi7H993 P
£/811933 P
6511993 P
6/10/1993 4 P
. 61141693 P
) 6/112/1883 3
i €13/1993 H P
; 6/14/1893 28 P
81511993 7 P
&M16M893 21 P
611711893 28 P
/81893 33 P
61181993 23 P

A = Appravad for publication - Pry ing and review L
P = Pravisiona! dala subject to revision,
8= Value has been eslimated,
Date Flow {cis} Qualificaion
Al Coda
62671953 23 =
612111993 322 P
6/22/1593 216 3
8/23/1993 3180 B
6/2411993 2210 p
6/26/1993 1090 P
£/26/1093 765 P
€/27/1983 £08
6/28/1083 233 P
612011993 23 P
6/30/1803 59
71141983 ETd P
f2/i983 30 o
1341993 26 P
41093 25 P
16¢£893 P
16/1893 P
771823 1 P
7811993 14 P
1911993 13 P
710993 1 P
711171593 28 P
1271993 23 P
/131993 19 P
/1411992 19 P
511883 15 P
118/1992 13 P
711993 13 P
7itgM1993 J2
7H8/1693 10 P
7i20/1093 8 al
712111993 T. P
7i22/1093 1 P
1231993 6. P
712411993 8. P
7/251993 B. P
7126/1993 6. P
712771983 5.l P
72811983 5 3
Ti28/1983 4.9
7/30/1993 4.8 P




USGS Stalion 07386200 - Little Comay Bayou near Lillia, LA

USGS Slation 07366200 - Little Comey Bayou naar Lillls, LA
Dally Meah Flow Data - (774/1985 - 6/30/2008)

Dally Mean Flow Data - (77111885 - 6/30/2008)

208.00 square mlles
A= Apprived for publl -~ P Ing and review completed.
“P = Provilonal dala subjecl 1o reviglon,

208.00 squars milea
A = Approved for publicalicn ~ Procassing and revisw completed.
P = Provisional data subjsc to ravislon.

}e= Valua has been estimated,

@ = Value has baen estimaled.

Date “Flow ofs) Quwification Dalg ﬁ;:w(cf_sl Qualificalion
Al Code A'E_ Code
713111003 5, P 8/10/1993 1.3 P
7111893 8. P 9/11/1903 3 P
21583 5.7 P B/12/1803 0.79 P
1£3/1983 3 P 93/1983 0.89 P
8/4/1983 5 P f44/1982 & P
8/5{1903 1 P 1983 . P
8611993 25 P 161983 . P
87083 68 P {17/1982 1 P
8/5/1993 126 P i18/1993 0.86 p
B/D/1883 58 P 4093 1.1 P
6Hcr1983 28 P /2011983 17 P
171983 18 P 9/21/1883 2
21553 14 F /221893 ; P
§3/1593 12 P 9/231 953 . P
411393 8. P 9/24/1993 3 P
B/15/1093 8. = 8f28/1993 X: P
81611993 10 P 8/28/1993 17 P
4/17/1983 8. P 9/2711893 £5 P
i1 8/1993 5. P 0/26/1993 72 P
118/1093 4, P 57204993 44 P
/2011993 4. P 8/30/1893 24 P
B/21/1993 4.4 P 101111993 7 P
B/22/1883 A P 10211993 4 E
8/23/1993 N 10/3/1893 i
812411993 . P 107411992 a8 P
82511993 K P 10/6/1983 34 P
8281893 5 P 10/8/1893 28 P
8271803 X P 07741893 20 P
8/28/1083 A P 10/6/1883 18 P
826/1893 2 10/8/1883 14 P
Biaoia8d .5 P 107101693 15 p
83171993 .5 P 10/1911983 16 P
9171093 3 P 1011271583 17 P
9/2/1993 3 P 40/13/1893 21
£/311893 2 P 10/1419593 €0 P
$/411993 ! P 10/16/1993 E0 P
8/6/1893 . P 10/16/1893 44 P
41811993 . P 01711893 3 P
afte93 : P 018/1993% 25 P
9/8/1983 14 F 0/19/1982 28
9/9/1993 132 P 0201993 31 P
-
5
y
USGS Slatien 07366200- Little Camey Bayou near Lillie, LA UsGS Station 07366200 - Lille Comey Bayou near Liflie, LA
Dally Maan Flow Dala - {7/4/1986 - 6:30/2006) Dally Mean Fiow Dala - {7/4/1985 - 6/30/2006)
208.00 square mfles 208.00 square miles
A = Appraved for publication — P ing and review d. A=App d for publication — P and review pl
P = Provisional data subed to revlsion. P = Provisionat dala subject to revision.
8= Vake has beon estimaled. &= Value has beonh esiimated.
Cite Flow (cf Qualification Dals Flow (efa} Gualiiicalizh
— All Code All Codg
10/21/19483 €8 P 1271111003 45 P
1221983 102 P 27219093 43 P
10i23/1893 89 P 12731983 56
10i2411993 62 P 12/411883 31 P
10/26/1993 38 P 12/5M1903 42
10i2611983 28 P 127611883 15 P
10/27/1993 25 P 12/7/4893 8! P
1072811983 23 P 12/8M083 4 P
10r26/19:83 20 P 12941993 28 P
10/304 8993 25 12101983 16
10/31/1983 35 P 121111883 28 P
1174/1993 33 P 121211893 75 P
21893 X 121311993 7
Ja1893 1 D 1241471993 74 P
41993 1 P 12/151293 22 P
511683 0 P 12/181993 247 P
16/18823 29 P 12171993 239 P
71993 28 P 12/18/1993 155 P
f6HB93 25 B 1211971293 92 P
01993 23 P 12/201993 il P
101883 2 P 12/21H893 7 p
11983 4 P 12/2211993 80 =
1214983 2 P 21231893 i6 P
134983 22 P 2/2411093 L] P
HiHD 33 P 261993 83 P
T 139 P 26/1983 I P
116D 261 P 271992 1 P
RFiATE] 384 P 2/28/1993 0
[16/19 458 P 2/28/1093 63 P
181D 460 P /30/1983 52
J201 9 EEA] P 3171993 S0 P
121199 286 P {11984 53 P
. 122/189; 134 P 7211894 85 =
i /1234093 63 P /311584 152 P
i 124/1993 3 P 17411904 268 P
gz 126/1993 52 P 1/5/1594 318 P
12611993 52 P /61604 322 P
12711983 56 P /71504 261 P
/261 D93 56 P 416/1894 184 P
1201993 §3 P 11911904 127 P
/301993 49 P 111011954 23 P




USGS Station 07366200 - Liitle Comey Bayou naar Liis, LA

USGS Slallon 07366200 - Litle Comey Bayou near Lilfie, L&
Bally Mean Flow Data - (77111985 - §/30/2006}

Dally Maan Flow Dala - (T/1/1986 - 6/30/2008}

206.00 square miles

A= Approved for publication - F
Provislonal dala subject to revielon.
Value has heen astimated.

208.00 square mllas

A= Approved for publicatlon - Processing and review compigled,
P = Provisional dala subject o revision,

© = Valua hag been eslimated.

g 8nd review ¢

]
Date Flow (cta} Qualification Date Flow {cfa} Quaiiizafion
— All Code Alf Code
1171984 85 P 2{21/1894 304 P
H2/181 151 P 22271984 478 P
1341884 212 P 2/23/1854 878 P
41894 280 P 22471984 1€30 P
15/191 30 P 21251894 1300 P
B854 40 P 212811694 1050 F
1711984 18 P 21271934 689 o
118/1934 55 P 2/28/19%4 478 P
11971994 05 P 31171984 457
1207184 447 P 3211994 818 P
172171894 418 P /311894 040 P
221854 204 P 411904 280 P
12311904 154 P /511904 030 B
124/1994 108 P /6/1604 768
12511984 87 P 711804 562 F
2611884 139 P 78/1294 437 P
12711094 048 P 3/6/1584 518 P
/28/1894 4080 P 3/10/1894 403 P
1208/1984 4340 P 37111984 785 B
113011984 2870 P 1211884 83 p
1/31/1994 1300 P /131984 17 P
21111994 173 P 1411994 09 P
2/2/1994 518 P 3151094 38 P
2/3/1084 358 P 3/16/1094 15 P
21411904 229 P 3711994 13 P
2/5/1994 232 P 318/1984 &5 P
2/6/1994 278 -l 3/19/1004 27 P
2711994 228 312011994 12 P
2/81884 176 P 31211984 03 P
21811634 152 P 322109 T} 3
21101684 650 3/2311594 68 P
1171894 1810 P 324Hg 84 P
121994 1660 P 3261994 &0 P
4311854 700 P 3/28/1994 71 P
21411994 710 P 211954 91 P
2/15/1994 420 P 3/28/1984 276 P
[EET 040 P 3/25/1994 376 P
11904 762 P {30/11994 425 o
1954 584 P 3111984 663 P
1594 422 P 41594 [31] P
2120/1594 31g P 41211994 403 P
.
,«‘f
UUSGS Station 07386200 - Litle Camey Bayou near Lillie, LA USGS Station 07366200 - Little Comey Bayou near Lifie, LA
Dally Maan Fleay Data - (7H/1985 - 6/0/2006) Baily Maan Fiow Dala - (7171986 - 6/30/2006)
208.00 square miles 208.00 square miles
A= Apgroved for publication — Processing and review camplsted. A = Approved for p -~ Pr ing and review Pl
P = Provisional data subjeclto revision. Pravisional data subject 1o revision,
@ = Vale has been esimated. = Valun has been estimated.
Date Flow {¢fs) Quallfication Data "~ Flow {cts} Quaiiication
All Code Al Code
431094 218 P Sfi4/1994 78 P
41411994 21 P 51511994 322
4751904 1 P 5/18/1994 847 P
A4/6/10894 a7 P 17/1094 84 P
4/7{1894 91 P ¥18/1894 76, P
481594 78 P 18/1984 391 P
491994 78 P 5/20/1994 162 P
41101994 &7 P 5/21/1994 a5 P
411171994 [ P 5i2211994 [ P
41211994 238 P 5/23/1904 EE] P
41131884 486 S1241984 35 P
4/14/1994 516 P 526M 994 32 P
41151994 478 P 5/26(1094 30 P
411611994 539 6/27{1894 EY) P
A1711994 437 P S/26M 504 ar P
4{18/11994 286 P $/20/1894 40 P
41£9/1894 185 P 5i30/1894 46 £
412041994 118 P 513111994 54 P
4/21i1994 74 P 6/111994 62 P
41224994 B2 B 61211994 108 P
A423/1994 80 P 6131994 103 P
412414994 53 P 7411994 59 P
42515994 46 P /6/1994 42 P
41261994 45 P 11994 a7 P
41271094 A2 P 7/1904 35
4128/1094 38 P 1B/1994 50 P
4/29/1994 35 P 6/9/1954 kil
413001994 38 P 01994 55 P
5114894 76 P 1984 58 P
521594 57 P [T 52 P
51511894 266 P 1984 51 P
5/4/1994 500 P 1984 42 P
v 5/5/1894 473 P 5/15/1984 41 P
5/6/1904 380 P 811671924 35 P
3 57204 254 P /1771984 1] P
5/8/1994 408 P /1811934 27 P
5f584 84 P 8/18/1994 27 P
51041904 &4 P 61201994 27 P
511/1094 &7 P 812171834 28 P
§12/11954 53 612211994 24 P
5131994 48 P 6/23/1994 25 P




UBGS Station 07368200 - Little Corney Bayou nesr Lills, LA

Dally Mgan Flow Data - (7114485 - B/30/2006)

208.00 square rilles

USGS Stalion 07386200 - Littla Comey Bayou near Lillls, LA

Dally Mean Flow Data - (711865 - 6/30/2006)

208.00 equare miles

A = Appraved for publicalion — Processing and review completed.
F = Provisional data subject ta revision,

a= Value has beoan aslimaled.

Date.

Flow (cfs)

Queliflcation

All

Code

87411534

il

£/5/1804

26

&/6/1984

28

87711894

29

B818/1984

26

8/0/1984

101954

1171994

311271894

4/13/1884

/1411994

$5/1984

6/1994

515994

5/6/1594

8711994

9/811804

9/8/1984

1171984

121994

010|090 0¥ o[ 2| 0|0 o0l ©| v v || 0fov|w|v}o|v||w|wivo|o|o|o|o|e|c|w|u

1311954

UBGS Stallon 07366200 - Litde Comey Bayou near Lillle, LA

Daily Mean Flow Data - (/11885 - §/20:2005}

A= Approved for pubil v == P Ing ard review !
", P = Provisional dita subject Lo revislon,
% 8= Valus has been actimated.
! Dale Flow {c18) Qualification
Al Code
62411984 4r P
BIa6/1094 7 P
B/26/199: P
812711994 4 P
8/28/1894 2 P
6/28/1994 2 F
6/30/4884 P
7115994 23 p
7/2i1984 30
71311984 46 P
7411984 52 P
5410894 35 P
'i8/1994 23 P
Ti7/1994 18
/811804 13 P
791954 10 Pr
T10M1994 5 P
74 111984 ; P
/1804 . ol
31884 ig p
1471984 26 P
151964 51 P
116/1994 38 P
1 711984 23 P
118119894 18 P
119/1884 24 P
TR201894 2 P
7211094 4 P
112211984 1 F
Fr23194 1] 3
7124i1984 148 p
7i26/199 167 o
Tienosgy 171 P
T271894 59 P
742811994 S0 P
712911984 43
TRD1994 31 =]
TRR119M 25 P
811994 20 P
8211594 iT] P
8/3/ta04 16 P
5
USGS Station 07386200 - Lilte Comay Bayou neer Lille, LA
Daily Mean Flow Data - (7171985 - BI30/2006)
208.00 squars miles
A= Approvad for publication — Pr g and review'
P = Provisicnal date subject 1o revision.
8 = Value has been estimaled.
Date Flow (=] Qualfication
Al Coda
8475894 6.2 P
8/16/1854 5,
ERERETY X P
171084 5, P
18/1994 [ P
191994 4. P
8{20/1994 . P
82111984 K P
9/22/1994 .
8/231954 X P
B/241994 .. P
/251994 4 P
81281994 P
9271884 2
8281694 P
9/29/1984 P
BHDI1994 X )
1011594 K A
1021904 2. A
107311994 A
A0471894 A
10/51994 A
A0/6H994 5 A
10/711994 5 A
10/8/1994 2 A
10/81994 X A
0101954 4, A
01171984 7. A
012/ 98 17 A
0 26 A
[VAEHE] 27 A
/1549 19 A
| 10/1E1 D 75 A
i 11719 36 A
£ 46/18/1 481 A
i 10119119 18 A
10720/ 540 A
10/2 4/ 1 A
10/22; 13 A
1023 458 A
10/24H D44 380 A

208.00 squares mifes.
=Agp for publication — P g and review
P = Provisional data subject ta revision,
&= Value hag baen estimated,
Date Flow {cfe) Qualifjcation
All Cods
10/26/1292 358 A
10/26/1894 364 A
10/27/1894 297 A
10/28/1894 48 A
10729/1994 224 A
10/30/1954 09 A
1073111994 58 A
111954 43 A
1211994 34 A
1311994 a0 A
EREEE 3 A
/511984 45 A
/61994 122 A
{7/1984 128 A
1811884 155 A
1971994 169 A
110/1994 163 A
71111094 ME] A
H211984 35 A
13/1994 30 A
141994 18 A
/16/4884 5] A
811894 Fid A
11984 (] A
81984 70 A
71954 &2 A
12011994 75 A
/2111894 (] A
/2211994 56 A
/2311894 [ A
/24/1804 60 A
/25/199: 51 A
1/26/199 46 A
12711984 46 A
1f28/1984 bid A
1120884 [ A
1/30/1834 8 A
121111994 55 A
12121954 48 A
12131904 47 A
12141 9 47 A




USGS Statlon 07366200 - Little Comey Bayou near Lills, LA

Dally Mean Flow Data - (7111985 - 8/30/2006)

208.00 sguare miles
e

USGS Slation 07386200 - Liltle Corney Bayou near Lillie, LA
Dally Mean Flow Data - (7/1/1986 - 6/20/2008)

208.00 square mlles
= d for put

A
PR

o
—-P

Ing and review complatad.

P = Provisional data subjecl Lo ravision.
8= Value has baan estimated,

\ppi i for publj -P and roview I
Provisienal dala subject lo revision.
1= Value has been estimated,
Data — Flow (cie) Quaiification
All Gm&i
121511894 47 A
127871684 48 A
121771804 48 A
12/8/1504 [T A
12/9/1884 172 A
1211011884 308 A
1271111984 839 A
12/32/1994 680 A
127131904 5] A
12/14/1984 1020 A
12/16/10934 984 A
12r16/1884 1630 A
12/117H8984 22506 A
12715H884 2420 A
12119/4884 1680 A
12/20/1884 882 A
1212111994 692 A
127221044 524 A
12/23/1994 309 A
$212411894 505 A
1242611994 219 A
12761094 155 A
22711994 118 A
/261994 [ A
2/2911994 02 A
27301994 48 A
27311994 B2 A
1111985 34 A
1/2/1895 14 A
17311095 56 A
17411986 [1] A
/51996 68 A
1/8/1885 97 A
A1/1995 138 A
1/8/1985 268 A
{far385 57 A
710/1895 318 A
{11/1995 323 A
112935 247 A
/11985 175 A
141935 254 A

Data Flow (cfs, Quallfication
All Coda
e
1614985 354 A
1611995 419 A
{17/1996 442 A
115/1096 100 A
1871985 2710 A
01985 260 A
721711895 2470 A
2211995 1280 A
/231985 Fix] A
172471995 502 A
412611995 444 A
12671395 387 A
12711905 402 A
128/1985 478 A
/2011985 523 A
F30/1985 [2] A
/3111995 678 A
2/411995 535 A
221805 401 A
27311885 202 A
2411295 188 A
21611995 133 A
21811885 104 A
2711985 80 A
Zi811885 81 A
2/811895 78 A
095 78 A
{4995 A
1885 A
1005 A
11895 A
NEREES 85 A
21601986 249 A
217711995 e A
181985 az3 A
/1971985 i) A
272011935 83 A
2211895 28 A
2221295 98 A
212311995 =] A
212411995 &2 A

—

USGS Station 07366200 - Lillle Comey Bayou near Lille, LA

Daily Mean Flow Data - {7/1/1985 - 6£30/2006)

205.00 squate miles

USGS Station 07366200 - Little Comay Bayou near Lillie, LA
Daily Mean Fiow Data - (TH/1985- 6/30/2006)

208.00 sguare miles

A=App d for ion — F ing and review comp
P = Provisional data subjec! 1o revision.
8= Value has been eslimated.
Date Flow [¢fs] Qualiflcalion
Al Code
v—— e
22511995 B4 A
272611985 A
22711905 A
22811995 430 A
3i1i1995 040 A
Afzt995 L] A
31341995 1010 A
3/411988 782 A
JSHB05 676 A
3/61995 618 A
3/7/1595 1330 A
3/6/1895 2620 A
3/5M 885 2610 A
3101935 2030 A
111885 1070 A
3121995 682 A
3431885 486 A
3411995 389 A
16/1995 383 A
HB/985 357 A
37995 392 A
310811995 71 A
3811995 42 A
3/2011995 10 A
321985 263 A
312211995 38 A
32311985 4 A
3/241989: 2 A
3126198 [ A
3/26r199! 0F A
327198 1 A
3/28M995 24 A
31201995 [ A
N 2/30/1885 [} A
LN 3/31/1985 [T} A
41 pes [1] A
412/1095 78 A
41311085 (1] A
41411095 [:1d A
4151086 Erd A
41611095 a1 A

A=App for p lon — P ing and review d.
P = Provisional dala subject to revislon.
= Value has baen estimated.,
Date Flow {cfs| Quatification
All Code
AfE995 &7 A
A/Bi1895 &1 A
Aro/1GB5 72 A
401995 [F] A
471171985 408 A
4r12/1995 £30 A
411371995 687 A
41471995 825 A
411511895 767 A
AMEr1895 506 A
4771995 241 A
4/18/285 108 A
4/10/1895 7 A
412011995 B4 A
412111995 138 A
42211595 264 A
412311905 738 A
412411805 1090 A
42611895 1380 A
A/26/1995 1520 A
4211305 858 A
412611695 523 A
4/20/1905 258 A
413011995 12 A
5/11995 85 A
5/2119895 81 A
5311995 78 A
5/411995 308 A
Siero85 180 A
/611895 179 A
£f7/1995 164 A
5/8r1995 156 A
5/9i1995 20: A
10/1985 4 A
H1/1995 4 A
12/1985 A
1311095 A
1411985 A
16/1985 A
1611996 54 A
1711085 45 A




U$GS Statlon 07388200 - Little Comey Bayou near Lillia, A

Dally Mean Fiow Data - (7/{/1985 - 6/30/2008)

208,00 squara mlles

A= Approved far publication - Processing and revisw compialed.
P = Pravislonal dela subject to revision.

Valus has heen eslimated.

USGS Station 07366200 - Little Gomey Bayou hear Liille, LA

Dally Mean Flaw Data - (7111986 - 6/30/2006)

208.00 squara miles

A = Approvad for publication - Precessing and review complaiad,
# = Provisional data subfect to revision.

&= Value has bean estimalad.

Dale "Flow {cTa] Qualtication
Al Code

5/18/1895 15 A
5/19/1595 B2 A
672071895 135 A
5/2111995 123 A
52211965 78 A
1231985 &0 A
/241885 40 A
512611085 3 A
67261005 1 A
62711888 28 A
6i26/1995 28 A
512871095 31 A
6F30/1995 & A
/11096 Fiid A
R 233 A
621095 216 A
6131985 138 A
8/4/1985 74 A
€985 51 A
/81995 a0 A
/771885 34 A
S/81505 30 A
B/9S95 27 A

1016585 26 A

/111855 5 A

121085 32 A

3605 3 Y
B14{1885 34 A
GBS 28 A
EAE895 5 A
671996 22 A
BHEN99S 2 A
E19/1955 18 A
&720/1595 18 A
&51/1995 17 A
8/22/1995 18 A
612371585 [ A
624/i895 15 A
/26055 5 A
261905 15 A
6557835 14 A

Date Flow jcfs} Qualification

All Code
8/28/1985 14 A
8/26/1895 13 A
813011595 13 A
7H1/109E 14 A
1121098 22 A
7/3/1998 23 A
7/411995 20 A
7/6/1885 28 A
71811985 i A
i11/1985 105 A
1841905 e A
8/1088 84 A
10/4895 35 A
1945 [ A
/1886 13 A
/1985 A
471905 s A
1006 A
16/1885 4 A
711995 4. A
't4/1985 4, A
71811895 4 A
7/20/1995 . A
7121895 X A
1221085 64 A
77231886 5 A
1/24{1995 4.2 A
712511695 .4 A
712811985 . A
712711995 X A
728H905 . A
7201995 X A
7/30/1885 . A
7Rii1985 A
BI1/1995 A
8/2/1995 . A
34995 K A
4/1995 4. A
/511905 E A
361985 [ A
B7i1855 94 A

USGS Station 67366200 - Little Comay Bayau near Lillis, LA

Dailly Mean Fiow Data - [FHRSA5 - 6/30/2006)

208,60 square miles

UEGS Station 07366200 - Little Comey Bayou near Lillie, LA

Daily Mean Fiow Data - (74411985 - 6/30/2008)

208.00 squara milas

A= Approved for publication — F and raview
P =Provislonal data subjec! to revision,
&= Value has been esfimated,
Data “Flow {cfs Qualificatian
Al Code
BiBASEE A
8/911985 A
MG .7 A
/1985 .7 A
211985 1 hg
31995 4. Aa
4119885 . Aa
61996 . Aa
1995 .| Ag
17/1885 As
8/18/1995 K Ae
881895 X An
2011985 Rk As
8/2111995 .2 Ap
B/22(1985 . As
8/23/1995 1 Ae
82411985 .9 As
H261995 0.8 Ae
Bi261995 .72 As
&/2711985 0.64 Aa
&/28/1985 0.58 Ag
41281995 0.52 Ae
£i30/1985 048 Ae
3111985 0.39 Ae
1995 0.34 Ae
i21985 03 As
/3095 0. Ao
{985 0.2 A
oI5i1805 ] A
8/6/1995 . A
8rH8as A A
8/8MBY5 0.0 A
8/p/1995 004 A
i HE85 0.0 A
i 1885 0O A
; 2/1695 60 A
T 9131685 £.04 A
91 4/1085 0.02 A
8H5/1885 6,04 A
911611985 .13 A
811711995 0.56 A

for publication - P. and review
P = Provisional data subjec! to revision.
@ = Value has been estimated.
Date Flow {cfs) Guallfication
- A Cods__

8/18/1985 1.2 A
9/18/1935 4 A
9/20/1985 13 A
972111895 21 A
82271895 i7 A
012311995 13 As
Bl2411585 10 Aa
8/25/1995 7 Az
/2611985 . Ag
912711995 4. An
97281905 X A
91261095 . Ap
913011995 X Ag

107171895 1
10/2/1885 18 P
10/3/1985 18 P
104411985 16 P
10/5r1995 18 P
/671095 16 B
10/711895 16 3
10/8/1995 18 P
10/511995 18 P
DI10M586 i P
0/11/1996 16 P
#12/1095 § P
9/13/1986 5 P
14/1995 5 P
15/1935 4 R

16/1985 4
17/1986 4 P
OriBM1E05 L P
A0f19/9985 4 F
10/20/1885 P
1072174955 P
10/32/1095 P
10/23/1995 P
10/24/1095 P
10/26/165 P
10/26/1995 P
30/27/1095

10/28r1295 10 P




.

USGS Stallon 07386200 - Litle Comey Bsyou near Lilfls, LA

Dally Mean Flow Data - (7/{/1965 - 6/302008)

208,00 square milss

& = Valuo nas baen eslimalsd,

A = Approved for publicalion — Processing and roview completed.
P = Provisicnal data subjact to rsvislon,

USGS Stallon 07366200 - Liltle Comay Bayou near Likle, LA
Dally Mean Fiow Data - (7/1/1985 - 630/2006)

208.00 square miles

L

Daty Fiow (cfa} Qualiication
All Code
1072011995 1 P
- 16/30/1995 1 P
1073111895 9.7 P
1885 50 P
1211985 8 P
131995 P
/411985 4 P
/51895 2 P
161085 0 o
1711985 [] B
/871295 2 P
/0/1985 1 P
110/1995 [} P
11/1885 ] P
112/1985 [] P
113(1995 X a
/14/1995 P
/16/1895 . P
{16/1095 7 P
/1711995 7 F
i18/1995 :K] P
10/1905 A P
120/1985 P
1i21/1665 2 al
12211995 . P
12311895 . P
12411805 .
12501995 . P
128/4885 4 P
2711685
/2871895 P
11291 895 . P
1/30/1995 ¥ P
12/171995 . F
12211935 .7 P
127311995 10 P
127411905 11 p
127511895 8.1 P
32761995 52 P
12711835 4
12/8/1995 iz P
UBGS $Stalion 07366200 - Litlle Comey Bayou near Lillie, LA
Daily Mean Flow Data - (7/1/1985 - 8/3072006)
208.00 square miles
A= Approved for publicalicn - Processing and review completed.
P = Provisbonal data subjact fo revision.
= Valse has beon estimated.
Datn Fiow {cfs) Qualtiication
All Cade
111918398 4 P
1201898 4 P
1211998 44 P
/221098 E] P
72571086 62 P
1241956 184 P
ir25/1988 249 P
172611996 213 P
1271886 133 P
1128180 84
1728199 66 P
113071681 61 P
AR11898 59
2111996 3 P
21211988 61 P
2131996 60 P
2/41696 56 P
2/51896 62 P
2/6/1996 62 P
2{7/1996 75 P
2/811996 85 P
2/91996 84 P
10/1998 100 P
1171986 L] P
121886 [ P
13199 55 P
4119 48 E
[FiE] 45
(e 42 P
e 40 P
8Hg a9 P
21811898 53 P
22011896 78 P
i 2/31/1896 73 P
i 22211996 65 P
2 2/23/i898 56 P
- 2241896 48 P
2/25/1B98 44 P
21261996 42 P
2271996 43 P
225/1998 48 P

A= Approved for put - P ing and reviow pl
P = Provisional dala subject 1o revision.
&= Valuo has been eslimalec.
Date Flow {cfs) Qualification
All Code
Ntenare e e
12/6/1985 25 P
/10/1985 20 P
11/1985 $2 P
121985 8.4 P
13/1885 4.7 P
4/1905 4 P
27151995 11 F
12/16/1985 52 P
1211771956 52 P
12/18/1995 215 P
121191995 284 P
12/20/1995 268 P
12/21/1985 224 P
2/22/1985 118
2/23/1985 58 P
22411895 452 2)
2/25/£995 £ P
1242811995 3z P
1212711995 30 P
12128/1955 28 P
12/29{1595 F] P
12/30/1595 0] P
1213171895 38 P
/171996 60 P
/21998 114 o
EHE 122
17471808 5] 5
1161896 [ 3
1/6/1896 6
1i7/1988 EE) B
1/6Hgee 35 e
91956 3 P
0/1896 a2 P
11998 E P
211996 30 P
/1311996 28
HA/1996 Fii P
51908 28 P
{16/1996 25 P
1711996 27 P
118/1998 41 P
1SGS Slalian 07366200 - Little Comey Bayou nzar Liffe, LA
Dally Mean Flow Dala - (7111985 - B/3012008)
208.00 square miles
A = Approved for i P g and review complaled.
P = Provisional data subject to revision.
€= Valus has been estimated.
Dale Flow [efs) Qualtfication
- Al Soda
2/20/1986 47 P
ERLTE: 43
2108 40 P
3R/1996 38 P
37411926 35 P
/511046 36 p
/61096 50 P
37996 72 B
ElTEE 65 P
3(5/1998 62 P
A0/1988 62 P
1996 48
1986 45 P
31996 48 P
4/1996 44 P
151996 40 P
A6/1986 kL] P
Y17/1996 43 P
3141896 83 P
GERER 141 P
32011806 1562 P
2171996 147 o
32211986 q03 P
342311986 85 P
/241985 47
3/26/1908 482 P
/2611996 10 P
3271199 07 P
31281 448 P
228/ 448 e
330/ 98 4
3i3141998 20 P
411/1096 134 P
41211938 1 P
43956 1 a
4/4/1858 76 P
41511896 88 P
4161996 157 P
4/711898 188
41811998 178 P
41811996 £37




USGS Station 07366200 - Liltle Comey Bayou near Lilke, LA
Dally Mean Flow Data - (/118865 - B/30/2008)

208.00 square miles

A = Appraved for publicalion -- Procasslng and review completed.
= P'= Provisional dala subject to revision,

% 8= Valus has baen estimaled.

%
¥

USGS Slatlon 07388200 - Lillle Cﬁmey Bayou near Lillle, LA

Dally Mean Flow Dala - (7H/1965 - 8/30/2006)

208.00 squere miles

A = Approved for p fon = Pr

g and review

P = Provislonal dala subject to revision.
8 = Value has besn sstimalsd,

Dato Flow (cis} Qualifjeation
All Coda
411011998 80 P
411111986 64 P
4121996 65 P
4113898 49 P
4/1471088 85 P
4161096 68 P
411681096 30 P
41711088 42 P
4/18/19896 [E] P
Ar19/1996 B85 P
4/20/1886 4 P
42111006 28 P
4(22/1006 0! d
4/23/1008 20
4241906 56 P
A4125/1998 16 F
4261996 [T P
4127129 45 P
AZ8/150 37 P
A125/1881 63 P
4307189 98 P
5Mi1986 142 P
5211656 134 P
51908 & P
5i411996 42 P
E/6/1586 30
5/ar1506 24 P
5711996 21 P
E/8/1986 i8
5/or1906 15 P
{0/1886 13 P
5111/1986 15 P
S 2906 19 P
51311998 18 P
5(14/1896 o
5{1998 o
161996 3
1711896 3
18/1986 9. P
H5/1998 1 P
52011998 7. 3
F
USGS Station 07366200 - Little Comey Bayou naar Liflie, LA
Dally Mean Fiow Data - (7/1/1385 - 6/30/2006)
208,04 square miles
A®App for publi —P g and review
P = Provisional data subjedt to revision.
&= Valve has beon estimated.
Dato Flow (ofs) Guallication
Al Code
1/i/i096 94 P
1721956 []
1731986 B3 P
1i4H 996 6.5 P
7151968 ¥ P
Ti611 856 7.5 P
1171996 7 P
781996 . P
7811998 . P
7/10/1996 X P
71411996 X P
11121986 R P
7131998 X P
111411986 1 P
7/15/1968 22 P
7116/1906 47 P
THTI096 40 P
7/18/199¢ 4 P
7418199 4 P
{2099 P
Ti21119% z P
/2211984 H P
71231199 4 P
2411981 -
T/26H g P
71261986 4 P
7/27H4808 85
71286996 147 P
72801808 204 P
7{30A1998 255 P
71311888 308 P
81111906 367 3
81211988 304 P
N 231906 44 P
H B/5M806 B0 P
N : 651906 59 P
— 8/6/1896 368 P
BI7HO8E 308 P
B/6HE06 224 P
B8/SHB%E 8E P
&HOMe06 82 P

Dato Flow {cfs) Gualfication
All Cado
52311986 5, E
5/2211898 4. F
5/23/1996 K P
5125/1898 X e
5/25/1096 X P
/26/1995 5 P
/27/1808 p P
/261988 . P
5/20/9996 5 P
5/30/4008 4 =
513171896 X P
8141098 4.7 P
§/2/1996 4 P
B13/1898 4 P
61411896 12 P
B/5{1908 10 P
/6{1988 B.8 P
371908 Fil e
81986 i8 P
£/0r1598 ] =
110/1006 4 p
{11/1986 1 P
712/1988 15 P
31088 41 P
4/1896 85 P
51008 76 P
16/1996 52 P
1711896 72 P
181998 31 P
3191996 25
82071986 48 =)
82111958 €6 P
8{22/1986 104 P
612311096 101 F
©/24/1996 44 P
£/25/1996 30 =
£i26/1006 26 P
8/27/1988 P
6/28H998 P
8/28/180¢ P
613011986 P
USGS Station 07366200 - Lillle Comay Bayou near Lillls, LA
Daily Mean Flow Data - (7/1/1985 - £/30/2008)
206.00 square miles
A = Approved for publicalion — Processing and review ecmpleted.
P = Provislonal data subjec! to revision.
e = Value has been estimaled.
Date Fiow (cfs) Qualtication
A Cada
311171988 [7] P
/1211598 [ P
1311358 114 P
31471938 [1] P
6/1936 83 P
18/1898 2 P
1711896 31 P
18/1996 23 P
19/1996 P
/20/1985
W21/1885 P
221808 13 P
87231956 10
B8/24/£00¢ .4 P
Ar26/{99 i P
2/26H 89 .4 P
271098 ¥, P
8/26/1996 5 P
8/29/1998 120 P
83011906 668 P
Bf31f1998 1300 P
9/4/1898 1230 P
01211088 536 P
9/3/1886 526 P
8/4/1058 172 P
9/5/1986 4r P
8/e/1998 2 P
8/711996 5
8/2r1998 4 P
9/8/1996 0 P
110/1008 F
11141006 P
12/1908 P
311996 X 3
41986 X P
511988 ¥ B
6/1988 P
7/1886 P
81088 X P
8He8s P
2011996 X P




UsGE Statien 07366200 - Litlle Comey Bayat near Lillle, LA

Daly Mean Flow Data - {7/1/1985 - 6/30/2006}

208.0C square miles

A= Appravad for publicallon -~ Processing and review completed.

== P = Provisional dala subject 1o revisfon,

i

L

USGS Siation 07368200 - Litfa Cemey Bayou neer Lillie, LA

Dally Moan Flow Data - (7/1/1855 - 6/30/2008)

208.00 square miles

A = Approved for publication -- Processing and raview compleled.

P = Provisional data subject to revislon.
@ = Valua has bean estimaled.

}e = Value has been estimalsd.
Daio —_ Flow(cls) Qualfication
All Code
9/21/1986 & P
0f221098 329 P
972311996 162 P
9/24/1998 30 P
9/251296 20 P
812611596 34 P
0/2711896 1130 P
87281996 1760 P
8/29/1996 1310 P
93071996 1140 P
10/1/1908 785
10/2/1986 503 P
10/3/1986 190 P
10741886 58 P
101511888 40 P
10/6/1998 EX] P
107711898 23 P
10/8/1896 25 P
10/8/1886 2 P
10/10/1938 20 P
107111996 0 P
10/12/1996 P
10131996 4 P
1011411996 P
104161998
10/1811906 13 P
104171396 12 P
10r18/1998 31
10/1911996 €0 P
1042011998 40 P
10/24/1836 30 P
10/22119%6 ET] P
10231996 140 P
16/2411596 158 3
16/25/1996 204 P
10/26/1998 303 P
10211996 373 P
10i26/1886 194 P
10/28H8d6 L] P
10/30/1996 B2 P
10/31/1998 Eil P
USGS Siation 07365200 - Litle Cornay Bayou near Lillie, LA
Dally Mean Flow Data - (711985 - H30/2606)
208.00 square miles
= Approved for publicat Pri ing and review
P = Provizlonal data subject to revision,
o= Valup has been eslimalod.
Date Flaw {cfs Qualification
All Code
v re—
12/12/1898 16 )
121131996 i P
J2r14/1998 68 P
12151896 684
1211619586 133 P
1211711898 332 P
12184996 392 P
121191898 386
122011898 384 P
12211898 366 P
12/2211998 233
12/2311998 44 P
12/24/1098 47 P
12/26/1998 88 P
12/26/1898 208 P
12/27/1698 M P
1212811098 565 P
12/29/1996 625 )
12/30/1896 700 Pa
123111896 500 Pe
11997 380 Fe
1211997 280 Pe
131987 220 Pa
1411997 17e e
151087 210 Pe
/B1897 EEL P
711987 453 P
/B/1897 B7C P
1911997 e P
10/1897 340 B
/1171897 390 P
/12141097 130 P
11311997 ea4 P
Y 144987 424 E
H /G897 269 B
/16/1897 203 d
1714997 207 P
18/4997 283 P
19/18957 Fiid P
1201097 213
172111897 158 E

Dato How (cfs} Qualiflcation
All Code__
1171498 £5 P
{2/1398 136 P
1371996 140 P
/41096 180 P
511906 B0 P
1/6/1986 68 P
1711988 100 P
17811988 210 P
1/9/1908 330 P
U996 262 P
711/198 285
i12H g8 244 P
7131188 126 P
171411 831 k] P
11511856 65 P
896 65 P
11996 62 E
18/1996 €2 P
18/1996 75 P
120/1998 92 P
121/1$98 99 p
12211596 [ 3
/931998 73 P
1/24/1986 70 B
172511998 274
142611996 473 P
11271996 568 P
172811896 738
1/20i1996 808 P
1130/1986 739 P
1211988 768 P
12211086 910 P
12/3M886 1050 =]
12/4MBtE 878 P
12/5/180¢ 848 P
12/8/1996 435 P
12171996 227 P
12/8H996 40 P
12/8/1966 12 P
127101996 96 P
1211111996 83 P
USGS Station 07366200 « Litle Comey Bayou near Lillie, LA
Bally Mean Flow Data - (7/111985 - 6/30/2006)
208.090 square miles
A = Approved for publicat Pr and review
P = Provisional data subject to revision.
e = Value has been esfimated,
Data Flow {cfa) Qualification
Alj Code
11221957 30 )
172311987 211 P
172411987 148 P
/2501987 1600 P
17281897 1660 P
2711897 1280 P
12611997 830 P
17291397 601
1/30/1997 435 P
14341199, atg P
2171897 221
20211997 160 P
2/agar 129 P
2041897 132 P
2lHear 158 F
2/ar1897 180 o
271897 358 P
21811997 723 P
20911887 768 P
2401887 56 P
11997 64 P
211997 17 P
21311997 1810 P
411897 2520 P
511967 2870 P
8/1887 1610 P
7/1887 a4 P
B/1897 S47 P
0/1087 367 P
22011997 266 P
2f2411997 459 P
222/1997 3 P
21231887 650 P
2241007 858 P
2/26/1887 603 o
2/28{4D07 478 P
2271997 562 P
/2811997 60D P
3MMeaT 626 P
37211887 5330
Ar3997 €620 P




USGS Stallon 07366200 - Liltle Comey Bayou near Lillle, LA

USGS Slation 07366200 - Litle Comay Bayou nesr Lillie, LA
Daily Moan #low Data - (7174885 « 6/30/2008}

Dally Mean Flow Cata - {7/4/1055 - 8/30/2006)

208.00 squara milss
A = Approvad for pubicalion -- Procassing and review compiated.
-, P=Provisional dala subjact to revision,

208.00 squara files
A = Approved for publication -- P Ing and reviaw lated

P = Provisional data subject ta revision.

; e = Valug hes been eslimaled. @ = Valite has been estimated,
- Date Flow (cfs Qualification Data Flow {cfs) Gualification
Al Code de
3411897 4530 P 41411897 161 P
31811507 2360 p Ai16/1997 142 P
3i6/1997 830 P 41161987 114 p
199t 93 P 41171897 K] R
T L 78! P 411811897 0 P
3refigey 73 P 47181997 0 P
110/4897 49 P 4/20/199 63 P
1111897 407 P 41217189 59
341211897 P 41221199 134 P
1371997 4 4123/108 295 P
41987 67 P 42471987 208 P
619 710 P 412611997 204 P
116/198 836 P 41281097 482 P
17198 722 P 41271887 782 P
164198 [FE] P 4/28/1097 1740
3119/1887 300 p 412914997 1880 P
3r20H887 333 P A4/30/£997 (EED] P
Z1A807 358 P SMM887 1076 P
31221887 512 P 6i2/1897 895 P
373897 461 P 5i3/4997 1380 P
31241857 305 P 6/4/i097 932 o
2511097 185 P 5I5/1997 1150 P
312611987 258 P 5/6/1697 icoo P
32771597 325 P &ITi1897 582 P
Sr28/1997 355 P 61311297 311 P
20/1907 302 P LT 145 o
/3011997 202 P SHoHgaT 98 P
3311997 124 P Siigar Fid P
4111887 9 P SH2hear 64 P
Ar2i1997 [ S/tanpar 55
4/3H8a7 1] & 5144997 49 P
AM1997 147 P 551997 A4 P
4151997 34590 P SHGI198T 41 P
4161907 8210 p 1711997 30 3
ARrigar 4420 P 1841997 KT P
4311897 1630 P 19/1997 ] P
40911897 819 P 201987 39 P
410/1987 1 P 52111997 12 P
Art111887 214 P 512211987 162 P
41211897 19 P 5123997 160 P
4M31957 173 P S25NgeT 11 P
USGS Station 07266200 - Litle Comey Bayou near Lillls, LA USGS $Statlon 07386200 - Little Comey Bayou near Lillie, LA
Daily Mean Flaw Bata - (7A/1985 - 613022006} Daily Mean Flow Data - (7141985 - 6/3072006)
208.00 2quara mies 208.00 square miles
A= Approvad for publication — P ing and reviaw A = Approved for publication -- Processing and review completed.
P = Provisional data subjec to revision. P = Provisional dala subject o fevision.
e= Valia has been estimated. &% Value has baan estimated.
Date Flow {cfs] Qualification Date ﬁ;;[cfsl Quaiticatlen
All Cada Al Code
525/1997 8 P 51987 2 P
5iz6/1997 78 o TR08T 20 P
512711997 24 p THRI99T 20 P
5281997 48 P 1811997 pI} P
522971987 458 P Tior1897 24 P
530n1897 224 P 1101997 P
573171997 307 P 7H11997 P
6171997 967 P Ti12/1997
&/211997 1890 P TM34987 [3 P
631997 117¢ P 741087 15 P
87411897 605 P 1611097 4 &
6/6/1997 284 P 6/1887 4 P
8181190 50 t7H897 4 '
81711997 3l P 1841837 P
6/8/1997 4 e 10/1887 2 B
6191997 74 o 120/1097 15 P
61104887 9% P 12111087 16 P
/111987 485 P 7122{%997 13 P
1211897 264 P 201997 P
1311997 54 P 12411997 P
141987 33 P 26/1997 P
3/16/1887 09 P 1261597
61611897 78 P 127169 P
6/17/199 68 P F/281188
/1811097 103 P 77291189 ] P
8/19/1097 129 F 730199 P
812611997 86 F 7131199 P
B/21/11997 62 LTRERN P
8122/ 48 P 8i2r1997 4 P
/231987 T p /31887 4 P
81241997 2 p 1411997 12 P
6/26/11997 7 P ECT P
8/26M1997 1 P B/8HERT P
612771997 €8 p &friser 9.5 o
i EI28/1997 42 P &/8r1g97 10 P
. ; £20/1897 84 P 2101997 17 P
Bi30ALD7 62 P 10887 2 P
TH19887 [] P 31171067 4 P
21097 61 P 8121967 [ P
7131997 35 P 81131087 113
7007 28 P 141987 218 P




USGS Stelion 67366200 - Liltle Comay Bayou near Lillle, LA
Delly Mean Flow Data - (7/1/1885 - 8/30/2008)

208,00 square mies

A= Approved for publicatlon «— Progessing and review completad,

“ P = Provislonal dala subjac to revision.

s® Valua has been eclimated,

USGE Staflon 07366200 - Liltte Comey Bayou nost Llils, LA
Dally Mean Flow Data - (7/1/1985 - 6/30/2006)

208.00 squtare miles

Date Flow (cfs’ Quallfication
All Coda
mp—

8/15/1097 410 P
81181108 176 P
8/17/169 7 P
G809 40 P
BHGITEOT 29 P
872671897 25 P
812111687 23 P
B/2211897 Fr] P
812311307 FE] F
B/24/1807 34 P
B/26/1897 30 P
BZ6MST7 7 P
81271307 4 P
Bi2gi9n? 1 P
8/20/1897 18 ]
83011907 16 P
8/33/1087 15 P
R 17 P
[PIELT I8 P
9/311997 [1d P
B/41997 3 P
BisrenT 2 e
S/are07 18 P
EIEEH 16 P
B/erisar 18 P
8971887 18 P
01887 18 P
11/1987 18 P
1211967 18 P
H13/1697 4 P
/141007 3 P
6887 14 P
9/18/1887 3 P
9/17H897 12 P
/1841997 P
19M8R7 P
8/20M887 P
Br211097 P
972211997 g, e
/231087 7. Pe
82411897 X Pe

A = Approved for publication -- F g and review comp
P = Provisknal dala subjecl to revision,
e = Value has bean estimated.
Date Flow (efa} Quatification
All Code
S r—— —
8i26ri987 5.7 Pa
BREM967 5 Pe
8/a711897 58 Pg
8/2681297 4.7 o)
972911897 3.8 e
0/30/1697 a Pa
101141997 5 As
1021160 K] As
10f3/199 4 As
10741198 i As
19154198 [X:] A
10/6/887 0.6 Ae
107087 0. A
10181097 0. Ag
10/6/1087 0. Ad
101G 897 i7 As
1011171957 4 An
1071271987 5 Ag
10/1311057 E] A
1041411697 29 A
10/15/1987 7 A
10/18/1997 12 A
- 10M7H99T 7.6 A
10/18/1037 T A
10/1811907 5.2 A
0f20/1497 4.8 A
0721118087 5.6 A
0/22/1997 23 A
0231997 23 A
Di24/1887 &0 A
10/25(1997 138 A
1042611987 188 A
Hi27i199 189 A
10/26/189 [ A
10/25/159 FE] A
10/30/1 897 18 A
103111897 4 A
1897 A
21997 24 A
31997 Yi A
1411937 3 A

USGS Station 07366200 - Lille Comey Bayou near Lillie, LA
Dalty Mesn Flow Data - (FHH 985 - §/30/2006)

208.00 square miles

USGS Slation 07366200 - Liltle Comey Bayou near Lillie, LA
Dalty Mean Flow Data - (7741985 - 6/30/2006)

208.00 squara myiles

Az App d far p —Pr and review completed.
P =Provislonal data subject to ravision.
&= Valug has boen eslimated,
Date Flow (cfs; Quaiifizatian
— All Cade
/514997 22 A
/81987 A
7887 42 A
{8897 A
/0/1897 2 A
f10/189 40 A
11189 30 A
112/199 29 A
131897 59 A
147189 108 A
115(108 107 A
F16/188 100 A
/17189 86 A
1161199 £8 A
/18/i89 40 A
12044997 a1 A
1/211897 a7 A
172211997 28 A
12311997 23 A
12411997 23 A
125/199 22 A
1261198 18 A
11271189 18 A
17281199 25 A
1726489 73 &
1/30/99 07 A
20111997 49 &
21211987 94 A
21311907 10 A
21411937 a7 A
2611097 €0 A
2811297 8 A
217111897 75 A
281897 144 A
21911897 278 A
12/10/189 245 A
1211198 202 A
121121199 177 A
12/13/189 111 A
121411997 [Z] A
121951897 49 A

A= Ar d for publication - P. ing and raview compl
P = Provisional data subject 1o revision,
2= Value has bean estimated.

Date — Flow(cls) Cuaifization
N Al Code
1211611997 4 A
121171997 35 A
A2/18M1997 35 A
42/18/1997 EX) A
12/2011997 29 A
124211997 63 A
12/22/1997 [ A
12/23/11997 442 A
T2N87 030 A
12/25HM 897 580 A
12/26/1897 260 A
12271597 220 A
12/28/1897 753 A
1212811987 415 A
12/30/1987 222 A
12/311987 a9 A

/11998 rE] A

{2/1598 58 A

1311208 52 A

1411808 5] A

/411898 85 A

1/8/1698 282 A
1fTH998 1100 A
1/8/1998 4600 A
1/0H0898 1850 A
/1011998 4580 A
H1/1998 960 A
11214998 168 A
11371808 723 A
f14/4888 637 A
H15{1808 950 A
{16/1588 776 A
i17/4898 532 A
15/1898 390 A
i19/1098 324 A
20/1898 257 A
1i21/4802 181 A
172241998 267 A
12311808 417 A
112411993 480 A
1126/1898 17 Iy




155 Stalion 07366200 - Little Comay Bayou near Lillle, LA

USGE Slallon 67386200 - Little Comay Bayau near Lillls, LA
Dally Mean Flow Dala - (7/5/1985 - 8/30/2006)

Dalty Mean Flow Data - (71985 - 8/30/2008}

208.00 square miles 208.00 square inlles
A=A t b A = Approvad for publication -- Processing and review compieted.

p d for p y—P Ing and review plelad,
ravisfonal date subfecl lo revision.

P = Pravislonal data subject o revision.
= Valua has been estimated. a= Value has basn eslimalad.
Date Flaw {cfs} Quailfication Date Flow {cfs) Qualification
All Cada All Cods

— e v e —

1/28/19D8 669 A /871998 220 A
1/27i19p8 561 A 3/9/1988 300 A
112871908 452 A 10/1998 540 A
1/20/{008 402 A 31171988 300 A
1/30/1008 472 A 1211998 745 A
4731/1988 A1 A 3§3/1098 485 A
11508 271 A 14411998 28 A
2211908 24 A 116/1898 18 A
2311998 249 A H /1988 20! A
2/41088 243 A /1711888 751 A
G/1008 246 A 1908 130 A
2161995 207 A /£038 780 A
/74808 136 A 3/20/1998 260 A
2/814998 100 A ¥2111998 128 A
2/9/1888 a4 A 3/22/1998 485 A
2/10H99; 81 A 2123/1998 32y A
2111199, 164 A 372411998 205 A
211211991 188 A 32611288 164 A
211311988 198 A 32611988 132 A
21411988 230 A 8371998 125 A
218998 231 A 3/28/1998 116 A
2/$6/1858 361 A 312971938 i05 A
21771908 560 A 313071998 95 A
2/18/1998 666 A 32111998 8 A
21181898 763 A 4111898 0 A
212041988 725 A 421598 43 A
2211998 566 A 41311998 287 A
22211898 431 A 4/411998 262 A
242311998 390 A 4/5/1998 162 A
22411898 339 A 4/6/1898 108 A
21251988 3o A 4TH908 A% A
212611998 g A 4/8/1998 ki) A
212711884 589 A Af9/1998 E] A
2/2811988 580 A 4/10/1998 25 A
1/1998 843 A 411111993 95 A
3/2/1088 699 A 41211998 53 A
3/a/1 988 514 A 4i13/1908 71 A
141898 368 A 471471928 €3 A
/51008 166 A 41151858 (] A
areHuas 156 A 461598 57 A
A998 Jid A 41771998 80 A

RN

USGS Statlon 07366200 - Little Comey Bayou naar Lillie, LA

USGS Slation 07366200 - Litde Comey Bayow near Uillie, LA
Dafly Mean Fiow Data - (7/1/1985 - 6/30/2006)

Daify Mean Flow Data - (7/1/1585 - 6/30/2008}

208,00 square miles

= Appraved for pubicali
P = Provisional data subjact lo tevision.
e = Value has been estimaled.

20B.00 square miles

and review p A= App  for publi P ing and review d.
P = Provisional data subject to revision.
€= Value has been estimaled.

—~ P

Data Fiow [=00] QualHication Date Flaw (cfs] Qualificafion
—_— All Code — All Code
4181998 [ A B/29/1548 28 A
419/1998 101 A 6/30/1998 L] A
4/20/1998 107 A 573111998 35 A
4i2111988 100 A 6171998 30 A
4r2211988 81 A /21998 26 A
412311988 [ A 671998 22 A
4l24/1983 &8 A /411998 18 A
4/25M9g8 49 A 6/5/1998 18 A
41261996 44 A 6/6/1998 18 A
4{27/1998 77 [ 6/7/1808 19 A
4/28/1808 821 A 631808 25 A
472911988 520 A &/9/1988 28 A
A730/1898 186 A 101988 4 A
5411998 ol A 31111988 [ Ao
6211998 1 A /1808 6.5 Ae
51311998 [} A 1988 3 Ao
5/4r1998 64 A 419898 . Ao
6/611998 [ A 49898 R Ae
EEE] 10 A 51611998 X Ae
71998 52 A 31714008 4. Ae
81998 48 A 3/18/1098 2. Ae
5791998 4 A 31911998 34 Ap
LNEE 37 A B/20/1998 2, Ae
14896 38 A 812111998 As
21998 37 A B/22/1998 Ag
1908 3¢ A BI23/1988 . As
41996 27 A 62411988 . As
AEET 27 A £i25/1698 2 Ae
31038 Fii A 2611948 13 Ag
1898 26 A 2711998 1 Ae
AEE 24 A /2811998 0.7 As
19/4998 22 A 8i26/1698 0.5 Ae
5{20/16898 22 A 6/30/1998 .29 Ag
6/21/1888 21 A 71i1958 3 Ae
H 5/22/1998 20 A 71211098 035 Ag
a2 5231588 18 A 7131858 023 Ao
62411998 iB A 838 F Ap
5/25/1098 17 A [E] . An
6261893 18 A [E] F As
S/2711986 24 A 1111856 . As
6/28/1988 29 A 7/8/1858 A




USGS Station 0TIBE200 - Lilte Cornay Bayau near Lilie, LA
Dally Maan Flow Data - (74171865 - 6/30/2008)

208,60 square mliss

A = Approved for - P, g and review compl
P =Provislonal dala subjec! to revision.

: 8= Value has been estimated,

f—

QualHication

USGS Station 07366200 - Litlle Comey Bayou near Lillie, LA

Dally Maan Fiow Dala - (7/1/1846 - 8/30/2008)

208.00 square miles

A= Approved for publication -- Processing and raviaw compleled.
P = ProvisTonal dala subjecl to ravision.
8= Value has been ealtimatad,

Date Flaw {cfs}
- All

Cede
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|
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USGS Station 07366200 - Littte Comey Bayou near Lillie, LA
Dalty Mean Flow Data - (71171985 GRIGIZ00E)

208.00 square miles

A= Appraved for publication — Processing and review
# = Provisicnal data sukjesd to revision,
&= Valsa has been estimaled.

Date Flow {c{s) Quglification
All Code

8/19/1008 43 A
Bip0/998 a2 A
8121/1898 28 A
812351998 28 A
6/33/1998 X A
[FERED A
/2671989 A
/7261858 y
812711998 A
£¢28/1908 20 A
5/29/1088 19 A
8/30/1988 18 A
8/31/11998 A
91171986 A
/241998 A
9131008 A
9141998 A
9/5/1998 A
9le/1988 A
8 ghe A
B/as1688 2 A
01971988 K A
01598 & A
11/1588 i A
412/1998 £ A
£3/1998 138 A
B8H4/1888 187 A
1008 203 A
{088 202 A
171898 282 A
11£/1508 286 A
9/19/1898 77 A
820/1990 krd A
82171998 £ A
9122/1968 a5 A
912371938 30 A
/2411898 27 A
8/25/1398 26 A
9/26/1998 25 A
9/27/1998 24 A
9281998 2 A

USGS Slation 07366200 - Lillle Comsy Bayou near Lillie, LA,

Dafty Mean Flow Data - {71/1935 - 6/30/2006)

208.00 square miles

Date Flow {cfs} Qualification
. Al Cods
8/28/1998 2{ A
8201998 0 A
10/1/1898 1 A
10/21988 0 A
10/3/1088 1 A
10/4/1998 T A
A0/5/998 3 A
10/6/1998 42 A
107711998 B4 A
AGi3/1898 £2 A
10/31898 £8 A
10/10ri898 108 A
10111998 &6 A
J0r2r1e98 51 A
10/13/1898 37 A
1074471988 a2 A
10151998 29 A
10/16/1998 27 A
1011711996 25 A
10/18/1998 28 A
10/40/1998 26 A
107201998 29 A
1012111996 32 A
10/22!1998 a2 A
0/2311998 3 A
0/2411998 ) A
/26811998 28 A
0/26/1998 27 A
0/27H1998 7 A
0/28/1998 H A

0/28/M998 7 A

0/30H998 7 A

N 3111988 7 A
11111698 28 A

! 1/2/1998 43 A
- 1/3/1898 4 A
/411993 38 A

A/5/1898 ETd A

/611898 35 A

111698 H A

/81898 40 A

Asp d for i ing and review
P = Provisional dala subjact to revision.
a = Value has baen estimated.
Date Flow {cfs) Qualification
- A Cods
11/6/1908 47 A
1011998 49 A
11171988 52 A
1121998 54 A
11311998 [ A
11411938 148 A
/4511298 212 A
118/1698 151 A
HT1808 120 A
118/1988 105 A
f19/1908 8 A
20/1998 118 A
3i21/1936 188 A
172211998 148 A
/2311998 85 A
172411908 76 A
1/25/1988 64 A
1/26/195 55 A
1271189 55 A
1281189 53 A
1/26/1898 42 A
113011098 54 A
/1688 a7 A
2/1028 81 A
11898 [T] A
471998 65 A
251998 68 A
12811928 70 A
127771988 €9 A
12/8/1958 276 A
12/8/1998 are A
2107188 323 A
241118088 503 A
42/1688 806 A
2£3/1898 856 A
2/t4/1988 1020 A
12/16/908 862 A
12/18H088 876 A
12117988 810 A
121181908 343 A
121191888 243 A




S

USGS Btalion 07368200 - Lita Comey Bayou near Lillie, LA

Dally Mean Flow Data - (7/4/1985 - 6/30/2008)

208.00 square miles
A=A

USQ@S Stalfon 97366200 - Liltle Comey Bayou near Lillle, LA

Dally Mean Fiow Dala - (7/1/1586 - 6/30/2008)

208.00 square mlles

A = Appraved for publication — Processing and review complaled.
P = Pravisional dala subjaal to revislon.

e = Value has baan eslimaled,

\pp for pubiication - P fng and review et
P = Provigionat data subject 16 revision,
v%a = Velug has been sslimated.
Dato Flow {cfs’ Qualification
I Al Sodo,
1272011988 247 A
127211998 243 A
12/22/1908 392 A
12/23/1988 883 A
121241908 753 A
12/25/i988 765 A
121284995 600 A
12/27/1998 589 A
12126198 501 A
12/26/148 419 A
12/30/199 338 A
127311988 265 A
1/1/1989 259 A
1/2/1999 1860 A
1/3/1988 2880 A
1/4/4998 2600 A
1/5/1603 1640 A
1/6/1998 508 A
A/7i1898 326 A
1/B/499% 488 A
11411993 408 A
{10/1939 7 A
i1 E1939 374 A
f12/{893 383 A
11371693 300 A
1471999 226 A
{16/1698 175 A
F168/1899 198 A
11771308 42 A
181898 28 A
119/1999 15 A
1201898 108 A
12171998 117 A
1221989 408 A
12241809 1300 A
124/1998 a72 A
125/1989 814 A
/26/1999 66 A
12711990 52 A
112811899 389 A
1r25/1889 1750 A

N

USGS Station 07366200 - Litle Comey Bayou near Lillie, LA

Daily Mean Flow Data - 7171985 - &150/20086)

204.00 square miles

A= Appeovad for publication — Processing and review completed.

P = Provisional data subject 1o revision.

ex Valwo has been eslimated,

Dats Flow (cfap Qualification
Al Code
S— v
17301889 10 A
131859 75! A
27113809 P A
2721959 22 A
21311959 180 A
21411889 173 A
/511998 562 A
21571889 438 A
3711998 16 A
21811998 45 A
PR 20 A
' anoiess 1 A
20i11108: 0 A
212188 23 A
2H3/190: 76 A
211858 12 A
REREES 0 A
2/16/309% E&l A
217/1968 52 A
251999 43 A
TREEE] 3 A
720/1089 A
/211989 14 A
22211999 06 A
27231999 [ A
272471888 25 A
OIZ51E00 Eil A
21261500 ) A
212711898 il A
2/768/898 9 A
39T ) A
3121908 84 A
30311909 170 A
FIRE] 150 A
351599 114 A
361838 57 A
311589 86 A
378389 80 A
3/97189% [H A
EIRE 137 A
31171958 151 A

USGS Station 073686200 - Litle Corney Bayou near Eillie, LA

Daily Mean Fiow Dala - (7/1/1685 - 6/30/2006)

208.00 square mlles

& = Approved for publicaion - Processing and review completed.
P = Pravisional data subject to revision,

o = Valug has been estimated.,

Data Flow {cfs) Qualification
All Coda
e _— —
31 2/1899 142 A
3137899 548 A
1411989 344 A
315/1889 170 A
316/1659 320 A
3171999 811 A
381899 595 A
ERERERR] 388 A
32001999 22 A
32111889 18B; A
3/22/1999 14 A
31231398 134 A
z4H1989 130 A
312511999 152 A
32611899 189 A
342711999 176 A
32811989 184 A
32911689 151 As
3/30/1988 143 As
3111989 183 Ae
Alti1g808 198, Ao
4/2/1999 190 Ag
4131089 179 Ar
4/4/11939 760 Ag
4{511699 3100 As
4/6/1939 3670 A
4711999 2380 A
4/5/1989 1460 A
4/9/1000 847 A
4101989 553 A
411111809 a52 A
4112/1889 188 A
4113/1899 122 A
% A14/1880 29 A
H 4161990 120 A
K FUERETE) 155 A
41741999 174 A
418/1889 151 A
EHRERETE] 105 A
4/2011898 ficl A
412111888 87 A

Data ﬁ;w(dg] Qualifleatlon
All Sode

4221958 5] A
4231808 54 A
41241099 50 A
425/4099 48 A
412611889 47 A
4/27H8gg ] A
412811059 g2 A
4/20/1989 56 A
4130/1939 52 A
51111999 43 A
5211999 38 A
51511899 ar A
5/4/1899 ar A
SIsitass 53 A
5/11039 54 A
Sfii1ess 45 A
5/8/1069 55 A
5/5/1888 51 A
10/1299 41 A
1898 37 A
21988 a5 A
31609 42 A
411993 40 A
1999 36 A
1611989 33 A
1711989 29 A
1641988 45 A
1911980 79 A
§/2011989 4 A
5/2119088 57 A
§/2211989 42 A
5/23/11989 35 A
5/2411088 32 A
5/26/1909 a0 A
52611089 35 A
5/27/1893 33 A
572611089 29 A
5/261198% 26 A
5/30/1999 28 A
5311095 36 A
611683 72 A




USGS Station 07266200 - Liltte Comay Bayeu naar Lillie, LA

Bally Maan Fiow Data - (741985 - 8/30/2008)

208,00 square milss

A = Approved for publleation -- Procsssing and review compleled,

" P = Provislonal dala subjecl to revision.

Y6 = valua has been esimated.

FSGS Slatlon 07366200 - Liltle Comey Bayau naar Lillts, LA

Drally Mean Flow Data - {71085 - 6/30/2006)

208.00 square miles

A = Approvad for publication — Processing and review comploled.
P = Provisicna! dala sublest la revision.

@ = Value has beon estimaled.

F
Dafe Flow {cfs) Quallflcation
All Code

vy e —
8i211e89 [T:] A

311888 74 A

7411589 52 A

51899 40 A

/611989 33 A

/711920 28 A
67811999 2 A
810/1899 2 A
/1011869 2 A
/1171809 20 A
3121899 19 A
331888 23 A

141809 ETd A

161989 A

161998 ~ A
5 THI99 4 A
/1671999 0 A
3/19/1899 [ A
B/20/19089 [ A
612111009 i5 A
8/22/1889 his) A
ar23/1909 18 A
8/24H999 23 A
/261889 [E) A
8264088 369 A
61271988 561 A
6/28M1988 677 A
B8/2811929 855 A
8/30/4088 513 A
T899 257 A
Ti2H959 £3 A
7/aHe98 Kid A
7/AIT039 28 A
7/5/1589 23 A
TIEM830 19 A
RALGEEE] 7 A
/571999 18 A
71511999 A7 A
01999 15 A
7111989 22 A
71211999 (34 A

R

USGS Slation 07366200 - Litlle Comey Bayou near Lifiie, LA

Dally Maan Flow Data - (/11985 - 6/30/2005)

208.00 square miles

A= Appraved for publicalion — £,

F = Provisional data subjict to revision.

€= Value has boen estimated.

fng and review

Dals Flow (cfs}) GQualiication
- A Goda
731893 2 A
7H2M008 72 A
1161808 44 A
7716/4899 30 A
TH Y050 23 A
7r181889 13 A
7H61880 18 A
77201980 14 y
7211950 2 A
71221898 10 A
T/Z31999 8.9 A
7124598 8 A
/251000 8.6 A
71281908 12 A
1271899 A
728/1868 A
71201968 EX A
71301889 . A
7311998 1 A
&/11999 ¥ A
£FM309 4. A
/31999 4. A
/471698 Y A
[IEEM . A
/61903 . A
/771659 4 A
/81809 4 A
BBAE03 £ A
V101 TR50 X A
1171920 z 1y
21990 A
1589 ; A
471993 X A
1988 E: A
1611999 A A
1771888 ¥ A
§/18/1899 F A
8/18/1999 A
B0 288 A
82171999 094 A
B/72/189¢ 0.83 A

Date

Quaiification

USGE Slation 07366200 - Litlle Comey Bayou near Lillie, LA

Daity Mean Flaw Data - {711/1985 - 612012006}

208.00 square miles

Code

£/2311999

5/2411998

B/26{1898

3/26/1898

82711989

&2arigsg

8/28/1950

5301389

4311989

811990

07211995

6731999

87411995

LIEREEE]

Bigr9gn

LTREEE])

8/8/1933

91971938

/101899

1989

1889

=215

L]

4108

MY

8161888

FLEE]

81889

/19/1999

/20/189)!

921109

91231188

0/231099

9/2411888

) 251099

H 8/261898
g 872711999

91281980

8201898

953011988

10/1/1888

B B By R hd it i i o p o i i i el ol o g o o g e ot e B e g b g e el e o bl e by el 5

10721989

A = Appraved for fon - P ing and review comp
P = Provisiona? data subject to revislon.
e = Valug has baan estimated,
Dats — Fiow(cle Qualtiication
All Lode
1031989 0.1 A
107411999 0.08 A
10/5/1898 07 A
10i6/1859 .06 A
0T899 .07 A
10841893 .12 A
10/9199% 0.21 A
10/10/1999 X A
10/11/1880 . 2
10/12/1989 . A
1041311989 X A
10/14H840 4 A
10/15/1989 . A
10/16/1999 A
10/1771999 . A
10M8/1993 . A
101811608 . A
104201999 . A
1002171899 7. A
10/22/1598 5 A
102311998 6 A
1012411298 ki A
10/2671699 X A
10/26/1298 . A
1012771909 A
107281999 A
10/29/1999 Iy
104301989 A
J0/3tH999 13 A
1711988 18 A
1/2/1999 20 A
1/3/1999 20 A
1/4/1908 19 A
1/6/1999 20 A
1181989 20 A
/71989 18 A
1/8/1909 18 A
11011999 20 A
10/1889 20 A
/11/1989 il A
f12/1989 22 A




USGES Station 07366200 - Liltla Comey Bayou near Lillie, LA

USGS Slallon 07366200 - Liltle Camey Bayou near Lillie, LA
Dally Moan Flow Data - (7/1/1985 - 6/30/2008)

Dalty Mean Flow Data - (7/1/4985 - 6/30/2006}

208,00 squars mhes
A = Approved for publication -- Py Ing and raview
Provisional data subjacl to raviskn,

208.00 square miles
A = Approved for publication — Processing and review complsted,
P = Provisional data subect to revislon.

gl = Value has bean eslimatad.

e = Valuo has baen estimalad,

L

UBGS Station 07266200 - Lillte Comey Bayou near Lillie, LA
Dally Mean Flow Dala - (741985 - B130/2006)

208.60 square miles

A = Approved for publication — Processing and review completed.

P = Provislonal data subjent to revision.

€= Value has beon estimated.

Date Flow (cfs) Qualilication Date Flow {cfa} Gualfiication
Al Coda Al Code
——rio e — — —
131998 24 A 212411998 22 A
1411858 4 A 212511999 24 A
1611829 4 A 212611509 23 A
/1671889 z A 20271989 22 A
/1711899 A 12/28/1590 21 A
/1871599 A 2291999 21 A
/19H989 4 A /301998 22 A
12011998 26 A 311989 22 A
/2111999 30 A /2000 21 A
12211999 28 A 122000 22 A
123/1999 23 A 312000 22 A
12411999 27 A /472000 22 A
4261088 A /572600 21 A
/26/1099 A 18/2000 20 A
/2711898 A 172600 23 A
/28/1099 A /82000 38 A
128/1929 A 11002000 76 A
/3011809 1 A 10/2000 il A
12711098 A 111/2000 80 A
12211909 20 A 112/2000 48 A
12131080 23 A 13/2000 Ir A
2/41889 21 A H4/2000 30 A
2/5/4899 51 A 115/2000 28 A
2/68/1099 B3 A 18/2000 28 A
FUGTEE] 48 A H7i2000 28 A
2/8/1898 a7 A 1872000 25 A
2/8/1888 30 A HE/2000 25 A
12/1011889 3 A 20/26{0 26 A
12/1111099 35 A 112172600 25 A
1211211999 38 A 1122/2000 23 A
12/1311999 70 A 172312000 23 A
2/14/1999 76 A 72412000 23 A
2151999 &7 A 4/26/2000 21 A
2116/1899 51 A 112672000 21 A
1211711998 38 A 12772000 2% A
1218/1999 32 A £/28/2000 43 A
12/19/1899 28 A 112972000 82 A
1212011999 26 A 30,2000 B84 A
1272111999 24 A 1312000 €9 A
1212211898 22 A 212000 [1] A
127231188 22 A 27212000 €8 A

USGS Station 07366200 - Lille Comey Sayou near Lillie, LA
Datly Mean Flew Cala - (7/1/1985 « §/30/2006)

208.0C =quare miles

A= Approved for publi F

P = Provisional data subject fo ravision.

&= Value has been estimated.

and review complsted.

Date Flow {cfs) Qualification Date Flow {cfs) Cualfication
Al Eod _ A Codo

21312000 [ A 3152000 70 A
2412000 62 A 31672000 [ET] A
21572000 52 A T 251 A
2162000 54 A 3187200( 252 A
2712000 48 A 319K 336 A
2152000 42 A 3202000 37t A
2172000 38 A 3217200 261 A
2110/2000 35 A 3227200/ 110 A
21112009 32 A 1230200 145 A
22000 30 A B2412000 84 A
32000 28 A 3/25R000 58 A
42000 27 A 4/26/2000 66 A
52000 2% A 32772000 a8 A
1612000 25 A 32802000 144 A
/{72000 25 A 3/28/2000 17 A
2HBI2000 25 A 3{30/20060 294 A
21912000 30 A 33172000 347 A
2202000 35 A 411200 321 A
2211200 3z A 4f2/2001 1150 A
200G 29 A A1H200 1880 A
/231200 28 A 4142001 1190 A
212412000 27 A AISR20 452 A
22512000 6 A 416/2001 888 A
2026/2000 1 A 4177200 102 A
22712000 2 A 478/2000 526 A
2/28/2000 [iE] A 47812000 335 A
220/2000 42 A 4110/2000 155 A
32000 28 A 4112000 ot A
3212000 71 A AN 212000 115 A
312000 45 A A1 Y2000 203 A
412000 EL] A 41472000 14 A
512000 3 A 416£2000 89 A
31612000 29 A AH8f2000 54 A
t {12000 27 A ANMT2000 04 A
3/8/2000 25 A Al18/2000 T2 A
310f2000 FI} A AN8/2600 55 A
3/40/2000 28 A 42072600 44 A
34172000 118 A 42112600 a6 A
22000 214 A 412212600 30 A
32000 198 A 412342000 25 A
34412000 123 A 472472000 26 A




USGS Station 07366200 - Litlle Comey Bayou near Lillle, LA
Dally Mean Flow Dala - (7/1/1986 - 6/20/2008)

208.00 aquare miles

A = Approved for publicallon - Procassing and raviaw cormplaled.
-, P =Provielonal data subJact to ravision.

USGS Station 07386200 - Lillle Comey Bayou nzar Lillis, LA

Dally Mean Flow Data - (7/1/1985 - 6/30/2008}

208.00 squars ralles

6 = Vaiue has bean estimated.
Date Flow (cfs) quaﬁnatﬁon
All Coda
AI2612000 T A
A[26/2000 5 A
A2712000 7 A
4728/2000 5% A
47282000 38 A
4/30/2000 7% A
512000 24 A
61212000 22 A
6/3/2000 22 A
51472000 79 A
5/5/2000 31 A
5/8/2000 48 A
SIT/2000 B8 A
GIB/2000 [ A
5/8/2000 537 A
SM0/2000 430 A
112000 259 A
212000 73 A
32000 &0 A
42000 148 A
5/2000 151 A
5/16/2000 147 A
5/17/2000 94 A
51 82000 51 A
5/19/2000 €0 A
E{20/2000 437 A
2112000 824 A
2272000 912 A
6232000 7% A
52412000 699 A
5/26/2000 47 A
SI28/2000 g5 A
612712000 45 A
5128/2000 62 A
S/Z8/2000 14 A
5/30/2000 197 A
S3112000 25 A
81/2000 122 A
622000 44 A
6/3/2000 30 A
B/4/2000 26 A

A = Approved for publicall Pi Ing and raview compl
P = Provisional data subjact to revision.
@ = Valug has baen estimaled,
Date Fiow (cls) Qualification
. AR Code
8/5/2000 [ A
€/8/2000 84 A
7712000 85 A
/8/2000 63 A
18/2000 35 A
6/10/2000 27 A
Br{1/2000 4 A
122000 1 A
32000 7 A
B/14/2000 4 A
162000 A
6182600 A
1712000 A
18(2000 38 A
18/2000 62 A
8l20/2000 50 A
6/2112000 48 A
6222000 76 A
6232000 144 A
5/2412000 82 A
82512000 . 45 A
$/26/2000 28 A
/2712000 21 A
626/2000 2 A
6/28/2000 32 A
S3/2000 50 A
72000 48 A
Ti2I2000 38 A
FIAA000 a3 A
71412000 as A
745/2000 26 A
T/72000 i9 A
TII2000 14 A
71812000 12 A
TR/2000 .5 A
02000 5 A
1472000 7. A
H 272600 74 A
1M3/2000 8. A
HA4Z000 84 A
TI5200 14 A

QS

UBGS Station 07366200 - Litlle Comey Bayou naar Lillie, LA
Daily Mean Flow Data - (711985 - 6/30/2006)

203.00 square miles

A= App for publication — i
P = Provisional dala subject to revision.

&= Value has been estimated.

ing and review completed.

USGS Station 07366200 - Lillle Comey Bayou near Lillie, LA
Daily Mean Flow Data - {7/1/1986 - 630/2008) -

208.00 square miles

A= App for publicali Pr

and review

P = Proviskonal da'ta subject to revision.

@ = Vafue has beon estmaled.

Date

Flow [efe)

Qualficalion

All

Code

Bi26/2000

——

03

82712000

B/28/2000

8282000

8302000
8r31/2600

92000

8/212000

8/3/2000

8/4/2000

8/5/2000

8/8/2000

8772000

9/8/2000

8/972000

9/10/2000

9112000

9/12/2000

8/13/2000

9H{4/2000

9162000

0/16/2000

SH7R000

8/18/2000

8/18/2000

8/20/2000

8/21/2000

822000

B8/23/2000

9/24R000

8126/2000

01262000

/2112000

9128000

9/25/2006

30/2001

Dalo “Elow [cfs] Gualficaiign
Al Codo

7/16/ZD0% 22 A
712000 16 A
512000 12 A
/2004 9.3 A
7202000 7.6 A
7121/2000 6 A
F/2212000 46 A
232000 3 A
T124/2000 2.4 A
12502000 . A
T726/2000 : A
72712000 . A
1282000 B A
7126/2000 A
77302000 A
773112000 A
8M/2000 A
812/2000 X A
87312004 . A
842000 X A
8/56/200G 5 A
6I67200G Y A
8[TiZ000 .7 A
8i8/2000 A A
BIOIZ000 0.69 A
10/2000 077 A
112000 078 A
212000 074 A
312000 0.65 A
3/14/2000 054 A
11572000 046 A
3/16/2000 241 A
1772000 43 A
311 8/2000 .36 A
/16/2000) 32 A
/202000 .28 A
B/21/2000 23 A
B/22/2000 .18 A
B23/2000 .13 A
/2412000 08 A
8(25/2000 .04 A

E|EE EEEE R SRR R R R B AR R F R F R r k]

o far [ eppe 00 2 22 e 00 [ 20 |2 | 20 3 | 20 | e g2 e o 2| 2 e e[S 2 | 2 2 3 e | e e 0 f 0|




USGS Stallon 07366200 - Little Comey Bayou near Lillia, LA

Drally Mean Flow Dala - {7/4/1885 - 8/30/2006)

208.00 square miles

USGS Stalion 07366200 - Liltks Comey 8ayou near Lillle, LA

Daily Mean Flow Data - (7/1/1885 - 6/30/2006)

208.00 square milaz

A = Approvad for publicalion -- Processing and review completed.
P = Provislonal date subjoct to revision.

o= Valug has been eslimated.

= Approvad for A~ Py and ravlew compl
-~ P& Provigional dala subject to revision.
% &= Valus has besn estmated.
Data Flow {cfs) GualHication
All Catle

sr— ——
0/6/2000 NA A
/712000 NA A
0/B/2000 NA A
0/8/2000 0.88 A
10H0/2000 14 A
10/11/2000 0.53 A
10/12/2000 0.37 A
10/13/2000 0.34 A
10/14/200 0.4 A
18/16/2000 0.38 A
1G/16/2000 0.24 A
1G/17/2000 0.18 A
40/18/2000 .06 A
10749/2000 02 A
40/20/2000 1] A
10/212000 A A
1072212000 A A
10/23/2000 A A
10/24/200H} LA A
/262000 1A A
DI26/2000 A A
07272000 A A
0/26/2000 1A A
0/268/2000 A A
0/30/2000 1A A
0/31/2000 A A
172000 A A
1202000 1.2 A
11312000 2.1 A
14{2000 1 A
1162000 23 A
14872000 2 A
4/72000 15 A
122000 52 A
1812000 80 A
10/2000 80 A
11172000 48 A
112/2000 33 A
/1312000 34 A
11412000 34 A
15£2000 30 A

U3GS Station 07366200 - Litlle Comsy Bayou near Lillie, LA

Dally Mean Flow Data - (7111985 - H302008)

208.00 square miles

Bale Flow (cfs] Qualfication
Ll Cods
164200 28 A
{17/2001 32 A
18200 31 A
1872001 29 A
1201200 29 A
i21/2000 27 A
12212000 24 A
2312000 24 A
12472000 484 A
1262000 1050 A
/2872000 34 A
12712000 20 A
/28/2000 708 A
/2012000 543 A
1/30/2000 427 A
121172000 188 A
127212000 88 A
12i312000 65 A
12742000 [} A
120672000 48 A
121612000 4 A
1272006 38 A
1282000 38 A
12/0/2000 45 A
12/10/2000 33 A
1211112060 33 A
12/12/2000 33 A
12M3/2000 59 A
1251472000 235 A
12/15/2000 352 A
1211642000 728 A
12172000 1060 A
12/18/2000 885 A
12/19/2000 181 A
12/202000 812 A
$2/212000 509 A
2/2212000 354 A
2/23/2000 165 A
2/2412000 93 A
21252000 81 A
2/26/2000 112 A

USGS Slation D7366200 - Litlle Comey Bayou near Liflle, LA

Daity Mean Flow Data - (71925 - 6/30/2008)

A = Approved for publication - F ing and review
P = Provisional data subjed to revision,
e = Valye has besn eslimated.
Date Flow {cfs Qualification
All Coda
s A e
1272312000 1554 A
12/252000 3380 A
1212020010 3540 A
121302000 2770 A
1213172000 1670 A
200 835 A
127200 828 A
1731200 439 A
1/4i200° 292 A
1/5/200 211 A
1i6i200 164 A
1177200 143 A
1781300 13 A
1194200 15 A
107200 1 00 A
11472001 104 A
1127200 440 A
113/2001 152 A
1141200 170 A
11572001 177 A
/1672001 185 A
1712001 209 A
11872001 1600 A
/1812001 3560 A
47202001 3820 A
12172001 2630 A
1/22/2001 1540 A
172377007 965 A
1124/2001 676 A
/2677001 564 A
1/28/2001 366 A
172712001 254 A
1/28/2001 178 A
K /2912001 288 A
173012001 586 A
J /3172001 600 A
21172001 559 A
212200 578 A
PRV 563 A
21412001 438 A
262001 278 A

208.00 square miles
A App forF 1--F and review
P = Provisicnet dala subject to revision.
@ = Value has been eslimated,
Dats ~Flow {efs) Qualiiication
All Code
AL rrvema
2187200 153 A
271200 110 A
2/3/200 85 A
2097200 [']] A
2M0200 86 A
2111200 08 A
12200 Yil A
200 42 A
41200 855 A
5200 1350 A
6/200 2050 A
772001 3570 A
57200 4430 A
97200 2520 A
2/20/200 1230 A
27211200 77 A
220200 575 A
20231200 445 A
224420 366 A
225/201 302 A
/261201 2% A
/27{200 340 A
2/28/200 1850 A
311200 8370 A
3izr200 5250 A
3200 3250 A
{41200 2880 A
{5/200 120 A
B/200 430 A
Ai200 020 A
E/200 730 A
30/200 69% A
07200 566 A
3/111206° 469 A
2/200 497 A
3131200 780 A
/147200 40 A
3f185/200 80 A
3/18/200 330 A
3177200 240 A
38200 40 A




USGS Siation 07386200 - Lile Comey Bayou near Lillls, LA

USGS Station 07366200 « Litla Comey Bayou near Lillis, LA R
Dally Maan Flow Data - {7/1/1985 - 8/30/2008)

Dally Mean Fiow Data - (14985 - 6730/2608)

208.00 squara miles 208.00 square miles
A = Approved for publication -~ Processing ard review complated. A=App d for publk — Py and review pl
Provisionsl data subject to revislon. P = Provisional dala subjecl to revision,

Valua has besn estimaled.

0= Valug has been estimated.

USGS Station 07266200 - Litle Coiney Bayou neat Lillis, LA

Drally Meoan Flow Data - (TH/1985 - 8/50/2006)

208.00 sguare mies

Dato Flow [cfs] Qualification Date "Flow (cfa) Gualficafion
All Cods All Cods

3187200+ 759 A 4i20/2007 EY] A
3/20/200 536 A 4/30/2001 29 A
321200 385 A 1200 v A
37221200 286 A 21200 25 A

23120 181 A #3/200 23 A

724120 186 A fd/200 20 A
31251201 298 A 5/5/200 19 A
3/26/200 340 A 518/200 20 A
271200 352 A SITi200¢ 165 A
3/26/200 329 A 5/8/200 960 A
37281200 356 A /2200 1590 A
31301200 398 A &M1G/200 1360 A
3/31/200 ELT] A 117200 g8 A
471/200° 380 A 5/12/200- 18 A
4/2/200 357 A 5H37200 7 A
413/200 363 A £H4/200 11 A
4741200 07 A 515/260 50 A
AIB200 218 A 5i16/200 38 A
4167200 49 A 5174200 32 A
4/7/200 ie A 5/18/200 28 A
4181200 B A 518/200° 28 A
4187200 1 A 5/20/200 54 A
4{10/200 (1] A 6/21/200 180 A
41141200 1 A 5/22/200° BB A
41127200 58 A 51231200 35 A
41137200 132 A 51247200 26 A
41141200 207 A SI26/200 22 A
4167200 239 A SI26I200 20 A
456200 644 A 8277200 17 A
4/17/200 i A 28200 16 A
48200 €53 A S/28/200 7 A
47105200 572 A §30/206 7 A
47207200 EEG] A 5M1200 47 A
41211260 223 A SH200 124 A
47221200 82 A 821200 15 A
41231200 8 A B/3/200 144 A
41241200 5 A 6147200 185 A
41261200 59 A B/SF200 164 A
4/26/200 55 A 8161200 1 A
41271200 46 A 5/T/260 80 A
4/2872200 38 A 681200 34 A

USGS Statien 07366200 - Lillle Comey Bayou near Lillie, LA
Daily Mean Flow Data - (7/1/1985 - 6/30/2006)

208.00 square miles

= App for publicatf Pr: and review A = Agproved for publication — Processing and review completed,
P = Provslonal date subject 1o revision, P = Provisional data subJect to revision,
e = Vatue has been estimaled. &= Value has besn sstimated.
Date — Fow {efs) Qualiflcafion Dale Elow {cfs} Qualification
- Al Cods - Al Code

B/8/2001 100 A T/2012004 4 A

/104200 202 A 72172001 X A

81117200 206 A Ti22/2001 . A

52200 86 A 1232001 4. A

B/13/200 4 A 71241200 X A

3114120011 A TRS200 X A

3161200 A 71261200 4 A

/167200 4 A TI271200 . A

3171200 38 A 1281200 . A

311 81200 ] A TI2S1200 .| A

6/18/200 23 A TI306200 X A

B120/200 8 A 7347200 . A

61247200 4 A B8/1/200 5 A

81227200 A BI2/200 E A

81237200 A 8/3/200 A

B/24/700 A Bi4i200 A

BI2B/200 3 A SI51200 . A

6287200 30 A B/8/200 4 A

8271200 23 A SiTi200 1 A

6/28/2001 26 A &/8200" 4 A

6/29/200 M A 8187200 5 A

6/30/200 50 A £10/200 | A

77142001 [Z] A 411200 X A

1212001 59 A 121200 2 A

131200 51 A 200 1.9 A

147200 49 A 4200 1.8 A

161200 44 A 6/200 3 A

18/200 28 A 6/200 X A

11200 2z A 31 11200 . A

181200 T A 3/18/200 A

1972001 4 A 8/19/200 A

7107200 2 A 8i20/200 A

200 A 27241200 A

h 112(200: A &i22/200 A

#13/200: A 2231200 A

A 47200 A 8/24/200 A

57200 A 267200 X A

BI200¢ A 2/26/200 X A

TI200 A 8277200 . A

87200 k A 2/268/200 2 A

ar200 4. A 8/287200 28 A




USGS Station 072388200 - Litile Comey Bayou naar Lillle, LA
Dally Meen Fiow Data - (7/1/1985 - 8/30/2008)

208,00 square miles

A= Appraved for publicalion -- Processing and review complated.
- P = Provisknal data subjsct to revision,

E 8= Value has boan eslimated.

Bata

Qualiiicatlon

USGS Stalion 07366200 - Little Cornay Bayou near Lille, LA

Baily Mean Flow Data - (7/1/1985 - 6/30/2008)

208.00 square miles

A = Approved for publicalion -- Pracessing and reviaw compleled.
P = Provislonal data subject to revislon.

&= Value has been eslimated.

Coda
v

8M0/2001

8/31/2001

arif200

/2200

3200

141200

HSI200

161200

917200

9/Br290

8H9/200

9/20/200

B2 3200

/221200

8i23/200

91241204

8/25/200

8/28/200

2271200

H/28/200

BI20/300

$/30/200

roe 10 o [ ed i

1200
O/2/2H)

0/3/200

OF41200

0/5(200

0/6/200

1077200

10/8/200

10/9/200

b b bt g g bt b E g e b b e i P b R e b R R L 8 o S P b PR ORI B P - o S P P 8 R P

;

St

USGS Slslion 07366200 - Lit%e Comey Bayou near Lillie, LA
Daily Mean Flow Data - (7/1/1 985 - 6/30/2006}

208.00 square miles
A=A d for pt

Pt

P = Pravislonal data aubjed! to revision.

e= Volue has been esimated,

and review compleled.

Date Flow (ofs) Guatification
Al Code
2

0/10/2001 a7 A
0141200 22 A
0F12/200 64 A
0/13/260 134 A
0F34/200 258 A
/15/200 228 A
0/16/200 207 A
10/177200 246 A
10118/200 206 A
10718200 731 A
10/201200 : A
/217250 2 A
/22120 14 A
23720 1 A
24720 ; A
Q/ZEI200) ; A
0/26/260 ; A
0/27/200 B A
0/28/200 g A
1626200 B, A
10/30/280 & A
10/31/200 & A
112001 A
1/2/2001 4 A
1732001 A
141200 T A
115/200 A
1161200 A
17120 22 A
18/201 2 A
197201 ) A
0200 2] A
1200 24 A
2200 24 A
2200 26 A
4200 26 A
500 26 A
6200 28 A
H70200 25 A
TE0r 25 A
17187200 26 A

USGS Statlon 07366200 - Liille Gomey Bayou near Lillie, LA
Dalfy Mean Flow Dala - {7/1/1985 - 6/30/2005)

208.00 square mlles

[ Flow {cfs] Gualiicaton
— Al Code

1/20/200 ] A
1721200 bl A
1722200 28 A
/230200 78 A
1241200 3 A
25200 35 A
1126200 36 A
127200 67 A
130200 343 A
1120200 2310 A
130200 2620 A
12200 2440 A
12727500 2090 A
1213260 1540 A
1241200 703 A
TG00 448 A
6200 257 A
H71200) 110 A
/8200 86 A
219200 180 A
107200 239 A
111200 277 A
121200 233 A
3200 5000 A
214200 5450 A
25200 4640 A
2AE00 308D A
12M7/200 2630 A
12ABRG0 Tadp A
12718/200 3550 A
12/20/200 1780 Y
12721200 77 A
1272212001 21 A
12/23/200 72 A
12/24200 26 A
y 12126200 B A
' 12/26/2001 £ A
12/277200 200 A
12726200 29 A
12726200 B A
12730200 07 A

A = Apprevad far publication - Pr g and review I
P = Provisknal dala subjed lo revision,
e= Valua has been estimated.
Date Flow {cfs) QuaiiBication
_ Al Codo
12/31/2001 75 A
1172002 &8 A
112/2002 [ A
1i3/2002 &6 A
1442002 2] A
/522002 (3] A
/6002 156 A
11{2002 14 A
812002 225 A
1972002 241 A
HG{2002 238 A
1172062 187 A
1272002 113 A
1312002 82 A
11472002 63 A
ME/2002 (1] A
Fi6/2002 55 A
752002 52 A
£18/2002 54 A
118/2002 T2 A
1/20/2002 168 A
142142002 281 A
11221200; T2 A
1/23/200: 547 A
1/24/200; 78 A
1/26/200: 12 A
1/26/2002 1500 A
7272002 460 A
3728/200; 040 A
A728/200; 130 A
33012002 402 A
31/2002 273 A
2112002 226 A
21212002 207 A
21372062 173 A
21412062 128 A
2i572002 a8 A
262002 129 A
2hr2002 316 A
21812002 338 A
2072002 355 A




USGS Slation 07366200 - Littla Comay Bayou near Llllie, LA

USGS Stsllon 07368200 - Littla Comey Bayou naar 11Mie, LA
Dally Mean Ffow Data - (7/1/1885 - 5/30/2006)

Dally Mean Flow Data - (7H/1985 - 6/30/2006)

203.00 equare miles 208,00 square miles
A= Appraved for publicalion -~ Processing and review compleled. A = Approved for publication -- Procassing and review compleled,
P a Provislonal data subject to revision. P = Provislonal dala subjacl to ravision.

= Valug has been asiimated.

&= Value has bean eslmated.

J

e

USGS Station 07366200 - Litle Gomey Bayou near Lillie, LA

Date Flow {cfs) Qualification Date Tlow (cia) Quplification
Al Sody All Gode

0/2002 76 A 232002 1250 A
172002 27 A 3/24/2002 808 A
2i2002 220 A 32672002 551 A
/2002 123 A /76,2002 330 A
412002 B4 A 32712002 36 A
62062 70 A 32812002 41 A
8/2002 63 A 3282002 364 A
712002 &8 A 3730/2002 323 A
8/2002 55 A 3/34/2002 120 A
8/2002 114 Ag 4{172002 440 A
212002002 201 Ag 41212002 710 A
212112002 327 A 432002 460 A
202272002 328 A 412002 738 A
22342002 76 A 41512002 432 A
212412002 397 A 41812002 260 A
2f261200: 288 A 47712002 138 A
26200 144 A 4fa12002 325 A
22712003 77 A 41912002 62 A
22812002 60 A A/t0/2002 72 A
37172002 56 A 41172002 44 A
3rreon2 [ A 41212002 758 A
37312002 17 A 4/13/2002 470 A
3412002 16 A 471472002 277 A
31522002 0t A 4152002 45 A
3/6/2002 [H) A 4/16/2002 [ A
372002 85 A 4172002 §7 A
M 8I2002 8 A H1BIX)02 56 A
/8/2002 80 A 41972002 49 A
102002 74 A 4/20/2002 45 A
1172002 90 A 47212002 42 A
1212002 407 A 412272002 EL] A
J1312002 [TH A 4/23/2002 36 A
412002 1180 A 472412002 33 A
5/2002 988 A AR252002 3 A
£/2002 142 A 4262002 29 A
3172002 487 A AIZTI2602 31 A
3182002 2 A 41282002 32 A
31842002 270 A 44282002 33 A
32072002 8E87 A 4/30/2002 a2 A
S/21/2002 2520 A SREZ0)2 23 A
32272002 1530 A 512002 27 A

USGS Station (7366200 - Litie Comay Bayou near Lillie, LA
Cally Mesn Flow Data - (7171985 - 8/30/2006) Daily Mean Flow Data - (7/1/1985 - $//2006)

208.040 square miles 266,00 square miles

A= Approved for publication ~- Pr Ing and review leled, A= Appraved for publication — Pracessing and review completed.
P = Provislonal data subect to revision, P = Provisional dala subject to revision,

8= Value has been esimated., &= Value has bean estimated,

Date Flow {cfs} QuatHication Date Flow (f5) Gualiftcation

All Code All Coda

——e — L R r—————— a5 Lo
GR2002 25 A 6/43/2002 19 A
512002 49 A B/ 42002 17 A
Sislz0z 76 A 5152002 4 A
5/8/2002 krd A BI16/2002 Ae
5772002 62 A #2002 Ae
5/8/2002 41 A 82002 A
5942002 H A 19/2002 16 A
510/2002 28 A 6202002 16 A
51172002 2€ A 8/21/2002 1€ A
SH2/2002 27 A 22002 16 A
EH3z002 30 A 6/23/2002 16 A
5/14/2002 39 A Bf2412002 14 A
S&15/2002 33 A 2512002 14 A
5i168/2002 o A €126/2002 17 A
51772002 25 A 62712002 26 A
5182002 ET] A 6/28/2002 28 A
5182002 28 A B/25/2002 28 A
G/20/2002 41 A §130/2002 28 A
52172002 29 A THi2002 28 A
5222002 23 A 11272002 25 A
52372002 19 A 1R3/2002 4 A
5124/2002 16 A 714/2002 6 A
5252002 16 A 7152002 7 A
5126/2002 15 A Hel2o02 28 A
S212002 a7 A Ti7i2002 M A
5/28/2002 L] A Hafzo0z 2T A
572972002 28 A 7732002 23 A
5R0/2002 430 A 7H0/2002 20 A
5/3112002 200 A 12002 18 A
81/2062 191 A 212002 18 A
B/2f2002 161 A 32002 A
G6/3/2002 162 A TH4f2002 2 A
6/4/2002 [E] A 5/2002 4 A
%, 6/5/2002 2 A 62002 4 A
3 6/6/2002 22 A 72002 53 A
: 672002 13 A 8/2002 39 A
8/8/2002 21 A 9/2002 Exl A
62002 20 A 12072002 37 A
A /2002 19 A 7232002 34 A
3/ 112002 24 A 72212002 26 A
/1212002 23 A 71232002 22 A




USES Station 07366200 - Littie Comey Bayou near Lillls, LA
Dally Maan Fiow Data - (7/4/1886 - §/30/2006)

208.00 squara milss

USGS Stalion 07366200 - Liltle Comey Bayou near Lillie, LA

Dafly Mean Fiow Data - (/11936 - 610/2006)

208.00 squars miles

A = Appraved for publication -- P) ing and reviaw I A = Approvad for publication — P Ing and raview
=, P =Provistonal dala subject to revision. P = Provigional data subjecl lo revision.
; &= Valua has been estimated. o= Valus has been estimated,
Dzla Flow (cfa) Qualification Data Flow {cfs) Quallficalion
All Codo All Codo
— . rar— —
/2412002 15 A 8/3/2002 3.5 A
2602002 18 A D/412002 .4 A
TI26/2002 18 A 9/5/2002 .8 A
2712002 19 A 91612002 4.3 A
1i28/2002 18 A 9712902 .2 A
7/28/200; 18 A Blaraon2 [ A
7/30/200; 15 A 9/9/2002 5 A
7/31/200: 14 A 8i0/2002 . A
8112002 13 A 91112002 A
87212002 13 A 12/2002 A
6/372002 A 1342002 .2 A
Br4i2002 A 14/2002 .4 A
B/6/2002 A 16/2002 4.6 A
8/8/2002 A 8/2002 X A
8712002 A 12002 7 A
8/82002 . A 1872062 s A
81812002 . A /1912002 .4 A
3110/2002 . A 812012602 A A
31172002 L A Bi2112002 7 A
341272002 . A 972212002 5 A
81372002 8 A 8/2312002 2 A
3412002 1] A H/24/2002 .9 Ag
8115/2002 9.6 A $/2602002 .6 As
316/2002 22 A S/2672002 .5 As
37§ 7/2002 85 A §I27/2002 [] Ae
/1812002 72 A 9/28/2002 15 Ag
18/2002 A 8r28/2002 12 Aa
&20/2002 A 0/30/2002 10 Ag
8/21/2602 A 0A/2002 13 As
8R22002 3 A 10/2/2002 iz As
8232002 10 A OF/2002 13 Ae
B/2472002 . A 412002 25 Ag
BI25/2002 4 A V572002 28 Ae
BI26/2002 .2 A 10/6/2002 21 Ae
82712002 . A 10/T12002 17 Ao
B28/2002 . A 1078/2002 16 Ao
B/20/2002 . A 1078/2002 16 A
E/30/2002 5 A 10/10/2002 i As
213172002 4. A A0 12402 18 Ao
8172002 4 A 101272002 18 An
9/2/2002 EX A 10/13/2002 17 Ae

\'"w«w"‘/

USGS station 07366200 - Liltle Comey Bayou near Lillis, LA

USGS Station 07366200 - Litls Comey Bayou near Lillie, LA
Daify Masn Flow Data - 7111985 - 83042006}

Daily Mean Flow Pala - (/111985 - £/30/2006)

208.00 squara miles 206.00 square miles

A = Approved for publication — P Ing and review completed, A = Approved for publi —F and review leted,
£ = Provisional éata subject to revision. P = Provisional data subject lo revision,

&= Value has been estmated. e = Valua has baen estimated.

Date Fow (cfs) Qualiiication Trale . Flow{dis] Gualffication
A Code Al Cods
e !

101472002 1% Ao 2412007 28 A
107152002 12 A 112502062 Fid A
0MEE002 10 A 12612062 36 A
072007 1 A 2712002 & A
OAE/Z002 9.8 A 128/2002 72 A
01872002 13 A 12812002 74 A
107202602 27 A T3wz002 & A
012112002 75 A T2A200 47 A
162212002 25 A 127213602 36 A
101232002 7 A 1232002 33 A
07242002 13 A TFAT2002 ] A
10/252002 15 A 1276rz002 213 A
10/26/2003 2 A 127612002 257 )
10/3772002 a7 A 137712002 557 A
10/2813003 a7 A T2E2002 267 A
10/205602 47 A 12/6/2002 276 A
10/30:2002 48 A 1271005007 107 A
107312002 36 A 1211172002 5 A
12002 26 A 1211212002 44 A
1272002 7 A 1211372002 & A
AR002 A 121412002 43 A
14R002 2 A 12A6i3002 62 A
762002 X A 1271612002 78 A
1612003 177 A 1211772002 ] A
1712002 184 A 12HER002 162 A
/812003 184 A 12H8IZ002 435 A
/912002 164 A 1272012002 280 A
/102003 7 A 127212002 4320 )
12007 48 A 2212002 420 A
22002 3 A 23472002 400 A
4200 7 A 2412002 1800 A
14200 5 A 2262002 1570, A
HE8Z00 26 A 2/26/200: 1330 A
) 200 5 A 2271200 Tagg A
¥ 177200 26 A 2/26/200; [ A
HBIZ003 25 A 2726/200; B37 A
95003 25 A 303002 418 A
203063 25 A 2131/2002 4 A
2H3003 25 A 1118008 504 A
172202062 26 A 128003 0] A
12320032 26 A 132003 335 A




USGE Station 07386200 - Liltlke Comey Bayou near Lillis, LA
DCaily Mean Flow Dala - (/111885 - 6/30/2006)

208.06 squara miles
A= Approved fer publication - P

=~ P'= Pravisional data subjocl to revision.

; &= Valus has been estimated.

and eyiew P

USES Station 07366200 - Lilte Comey Bayou near Lillie, LA

Datfy Mean Flow Data - (7/4/1985 - 6/30/2006)

208.00 squars miles

A = Approved for publication -- Processing and raview complsled.
P = Provisional dala subject to revisian.

e= Value has been estimated,

Date Flow {cfs| Quallffcation
— A Cods
1412003 [ A
16/2003 63 A
/812003 408 A
712003 207 A
/82003 108 A
32003 a3 A
1110/2603 74 A
{11/2003 [T A
112/2003 60 A
13/2003 [ A
114/2003 53 A
152003 i A
11612003 50 A
11712003 49 A
1812003 47 A
912003 4 A
f20/2003 46 A
#241200; 47 A
f22/200! 48 A
{231200: 46 A
241200 4 A
/252003 4 A
1i26/2803 4 A
12712003 4 A
128/2003 4 A
1/28/2003 4 A
1302003 50 A
13172003 52 A
2142003 51 A
222003 48 A
21312003 48 A
20472003 48 A
2/612003 47 A
2/8/2003 5 A
272003 150 A
2/8/2003 192 A
2172003 21 A
211072003 273 A
2112003 283 A
22003 23 A
211312003 220 A

"

"

'8GS Slation 07366204 - Little Comey Bayou near Liflie, LA
Dally Mean Flow Data - {T11/1985 - 6/30/2006}

208.00 squara miles

Dato Flow {cfs] Gualijcation
I All ch_.r
211412009 218 )

52003 144 A

6/2003 201 A

712003 535 A

82003 3600 A

/2003 1560 A
2/20/3003 020 A

172003 1410 A

2212003 3020 A
22372003 5670 A
22412603 3060 A
2/76/2603 2280 A
27602003 1680 A
21717003 1630 A
2267003 1830 A
32003 1620 A
322609 1440 A
37312008 1110 A
37412003 796 A
3/B/2003 588 A
3/8/2003 460 A
3772003 357 A
3/8/2003 375 A
3192003 226 A

072003 76 A

112003 7 A

22003 [E] A

32603 116 A

412003 136 A
3H6/2003 128 A
31812003 1z Ap
117/2003 113 Ao
¥18/2003 102 A

1912003 179 A
i/20/2009 N7 A
V24/2003 515 A
0222063 1140 A
2IR003 893 A
24/2003 545 A
AZ6/2003 Fil} A
262003 148 A

USGS Staflon 07386200 - Liltle Comey Bayou naar Lillie, LA
Dally Maan Flow Data - (7/4/1985 - £/30/2006)

208.00 square miles

A = Appraved for pubil - P Ing and review pl
P = Provisional data sublect Lo revigian,
4= Value bas been estimated.
Dats Flow {efs} Qualiication
All Coda
———— —
32712003 224 A
32812003 243 A
32912003 217 A
AR0R2003 53 A
43172003 ig A
4112003 86 A
41272003 72 A
4732003 64 A
4/412003 (4] A
416/2003 &1 A
4/6/2003 3713 A
41712003 2260 A
4/8/2003 £00 A
41912003 240 A
AM02003 150 A
4112003 792 A
471212003 481 A
411372003 198 A
4142003 98 A
A/15/2003 T2 A
ANM6I2003 &0 A
ANT2003 &4 A
AM82003 50 A
AM18/2003 47 A
A20/2003 46 A
412112003 47 A
41222003 45 A
4/23/2003 41 A
412412003 38 A
4352003 4 A
412872003 50 A
412712003 34 A
412812003 56 A
420/2003 45 A
] 47302003 36 A
51i2003 33 A
5122003 3 A
5132003 78 A
5/4r2003 266 A
S/62003 33g A
S/82003 184 A

A = Approved for -P ing and review !
P = Provisional dala subect io revision.
&= Value has been astimated.
Bate — Flow (cfsy Qualification
All Code
— .
57003 152 A
523 A
52003 7 A
&102003 876 A
5/11/2003 555 A
5/12/2003 145 A
5132003 &4 A
51142003 82 A
5i15/2003 205 A
8/2003 392 A
2003 512 A
£/2003 483 A
92003 324 A
520/2003 237 A
5/2112003 205 A
222003 [ A
52372003 57 A
512412003 45 A
5£25/2003 g A
5/28/2003 a5 A
BiZT/2003 ETd A
5282003 44 A
6/29/2003 39 A
53022003 EX] A
5/3172003 28 A
BHI7G03 24 A
&/2/2003 2t A
84312003 H A
£/472003 22 A
E/5/2003 F3 A
§/8/2003 2 A
6i72003 2 A
616/2003 26 A
£/9/2003 28 A
B/10/2003 29 A
31172003 30 A
122003 3r A
3/13/2003 86 A
114/2003 €5 A
3/16/2003 i1 A
3/16/2003 62 A




USGS Stalion 07366200 - Littie Comey Bayou near Lillie, LA

Datly Mean Flow Date - {7/1/4985 - 6/30/2008}

209,00 square milea

USGS Stallon 07366200 - Little Comay Bayou near Lillie, LA
Dally Mean Fiow Dala - (7/1/1985 - 6/30/2008)

208.00 square miles

A = Approved for publl —Pr Ing and raview
P = Provisional dats subjecl Lo ravision.

@ = Value has bean estimaled,

Date "Flow (gfal
All

Ti28/2008 ¥
71297200 X
7/30/200 }

Quelifloation

Gode
wam.

7/3H200 7.

&/4/2003 2

8/2/2003 4
342003
/4/2003 A

512003

162003 4

372003 10
81872003 i¢
B/212003 7.2
8/10/2003 5.9

BH 12003 8.7

42/2003 5.1

4/2003

32003 B

USGS Slation 07386200 - Little Comey Bayou near Lillie, LA

Daily Moan Flow Data - (7/1/1985 - §:30/2006)

208,00 square miles
= Appraved for pi ~F

P = Provisonal data subject to raviskn,

@ = Valus has been aslimated,

and review

A= Approved for publicalion - Py ing and review
P = Provisional dala subject ko revision.
\;; 8= Valye has beon astimated,
)
. 7 Date Fiow {cfy) Qualitication
All Coda
e 1LY
6/17/2003 50 A
GHBI2003 49 A
B/19/2003 [] A
E/20/2003 45 A
8i21/2003 45 A
82212003 40 A
8/23/200. as A
6124/200 K1 A
6/25/200 28 A
B/26/200: 27 A
£/27/2003 [Z] A
B/28/2003 115 A
6/20/2003 130 A
€/30/2003 il A
Hi2003 39 A
71212003 31 A
713/2003 28 A
71412003 24 A
152003 24 A
1872003 55 A
7/7/2003 [ A
TA2003 [ A
1972003 33 A
111072003 25 A
7111/2603 20 A
1272003 18 A
13/2003 14 A
14/2003 30 A
1572003 33 A
1672003 19 A
1772003 14 A
182003 H A
142003 10 A
72052003 Q A
2112003 i A
72212603 1 A
T2YZ003 o A
2412003 X A
/25,2003 . A
1128/2003 . A
TET00a ; A

>>>>>)>>>>>>>>>>>>>>>>>>>>>>>>}>>>>>>>>.‘D>

5
g

Date

Flow {cts|

unlfication

USGS Siation 07366200 - Litle Comey Bayou near Lille, LA
Dally Mean Flow Data - (7/1/1985 - 8130/2006)

208.00 square miles

A = Approved far publication ~ P; ing and raview k
P = Provisional data subjecl 1o revislon.

&= Valus has been estimated.

Cade

Date Flow [cfs) Qualtfication

9712003

W
Al Sode

97812003

10782005 X

8/9/2003

1071872003 K

810/2003

10/20/2003

8/11/2003

10/21f2003

BH2/2003

DZA003 T

AH32003

40/23/2003

/1472003

10/24/2003

8162003

2502003

8162003

12612003 -

81772003

072772003 ¥y

SIB/2003

01282003 Y

$16/2003

0/26/2003 ;

/2002003

oo
o e

/30/2003

812312003

16/31/2003

§/22/2003

/2003 3

/232003

122003 L1

9/24/2603

1372003 K]

225/2003

gr26/2003

2412003 - 4
162003 .

I27/2003

/8/2003

8/26/2003

/72903

B/2912003

2
.2
8/2003 4
r:

9/30/2003

11/8/2003 K

0/1i2003

0/2003 4

022003

112003 3,

03j2003

0/4/2003

===k

&
212003 5.2
3

10/672003

3/2003 3
4/2003 ¥

10/8/2003

16/2003

10772003

63

7612005 X
1

107872003

.73

/£7/2003

10/9/2003

bad Eod Fod Fod s g

82

/157200

10A 072003

118/200: 1

i 1071142003

/202003 o

; A012/560 2

12172003 68

1013/2003

122/3003 48

11412003

12312003 40

107153803

12412003 40

101672003

/2612003 43

10M 772003
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® USGS Station 07368200 - Llitls Comay Bayou neer Liilie, LA

Daiiy Maon Flow Data - (711886 - 6/30/2008)

208.00 square milss

USGS Station 07368200 - Liltle Comey Bayau near Lllia, LA

Dally Mean Flow Data « (7/11/4985 - 8/30/2008)

208.00 square miles

A = Appraved for publication -- Procassing and review completed.

# =Provisional data subject o ravision.

a = Vslue has been astimated.

=App d fer publication -- Pr g and review
P = Provisional dala subjscl to ravislon,
8 = Valus has been estimated.
Gato Flow (cfa} Qualiication
All Cada

f281200: 4 A
1/28{200: A
£30/200: A
12/1/2003 A
12/2/2003 k] A
12/3/2003 2 A
12/412003 A
12462003 A
12/6/2003 A
27200 A
2/8/200 A
2/9/200): a3 A
12/10/2003 41 A
12/11/2003 47 A
121422063 48 A
121132003 47 A
121472003 5 A
121152003 54 A
2162003 50 A
2/17/2003 4 A
2/1B/2003 4 A
218/2003 A
2204200 5 A
2/217200; 34 A
12/221200: 3 A
1212322003 33 A
1212442003 38 A
12/25/2003 42 A
12/26/2003 44 A
12/2712003 42 A
12/28/2003 39 A
12/29:2003 38 A
1213012003 45 A
1273172003 54 A
11172004 52 A
$2/2004 45 A
1312004 42 A
1412004 4 A
152004 4 A
/6/2004 44 A
1/1/2004 a9 A

USGS Station 07366200 - Litlle Comey Bayou near Lillie, LA

Daity Mean Flow Data - FHH985 - §30/2008)

203,00 square miles

Data Elow {¢fs) Qualification
_@1{'“ Coda

1/8/2004 37 A
1/0/2004 A7 A
1410/2004 g A
11172004 39 A
111212004 EXd A
113/2004 35 A
1472004 34 A
1512004 M A
/1872604 33 A
712004 3 A
1£8/2004 4 A
H9/2004 42 A
1/20/2004 4 A
172112004 39 A
12212004 3r A
112372004 H A
H24/2004 EL] A
12512604 156 A
126£2004 242 A
127004 252 A
{26/2004 238 A
1/28/2004 215 A
13072004 144 A
1/31/2004 B0 A
21112004 49 A
202/2004 H A
2132004 44 A
21412004 43 A
/513004 EX3] A
2/6/2004 671 A
2712004 a7 A
2/812004 593 A
282004 578 A
2110/2004 537 A
21112004 432 A
272004 557 A
2604 7z A
472004 2] A
H5/2004 1450 A
62004 1290 A
21712004 586 A

USGS Station 07366200 - Litle Comey Bayou near Lillig, LA

Daily Mean Flow Data - (74111965 - 6/30/2008)

208.00 square miles

A= App d for p - Pr g and review compl
P = Provisional data subject Lo revision.
8% Valys has been estimated.
Bate 'F'l;w@ Qualificatian
All Gode
2/18/2004 118 A
2115/2004 7ar A
2/20/2004 578 A
212112004 ELE A
212212004 a8 A
2/23/2004 a5 A
22412004 [ A
202812004 24€ A
2/26/200)-4 670 A
202712604 84 A
2120/2004 136 A
2i29/2004 788 A
32604 330 A
3/2/2004 990 A
3732004 4970 A
3/412004 2000 A
37572004 1720 A
3/gf2004 1260 A
32004 1o40 A
31812004 1$00 A
3/9/2004 485 A
53H0/2004 602 A
311/2004 70 A
312/2004 65 A
31372004 89 A
H14/2004 85 A
/1512004 155 A
20104 178 A
420 86 A
2004 201 A
18/2004 28 A
32072004 28 A
A21/260 136 A
E 3222004 215 A
H 2312004 275 A
< 224/2004 333 A
: 3/26/2004 207 A
312612004 143 A
3/27/2004 88 A
Y2E/2004 75 A
312812004 238 A

A = Appraved for publication — P ing and review
P = Provisicnal data subjact to revision.
e= Value has been estimated.
Date’ — Flow (dls) — Gualification
All Codo
2/30/2004 380 A
313172004 417 A
AN72004 A4 A
41212004 435 A
41372004 288 A
41412004 104 A
41512004 70 A
4/6/2004 58 A
4712004 52 A
4/6/2004 52 A
47912004 &7 A
41012004 83 A
411172004 148 A
41212004 264 A
AM3/2004 273 A
411412004 260 A
AHS2004 47 A
4M18/2004 44 A
4712004 77 A
4/18/2004 B3 A
4H8/2004 B8 A
4£20/2004 48 A
41212004 44 A
4/22/2004 41 A
412312004 38 A
4724{2004 36 A
4i25/2004 42 A
41262004 61 A
4127/2004 24 A
A128/2004 20 A
412912004 52 A
4£30/2004 12 A
512004 236 A
51212004 517 A
51312004 701 A
5/4f2004 833 A
S¢5/2004 138 A
5162004 584 A
SIT2004 288 A
5/8/2004 868 A
518/2004 43 A




USGS Statlon 07366200 - Little Comey Bayou near Lillle, LA

Dally Moan Fiow Data - (7/£/1885 . 6/30/2008)

208,00 square milss

A = Approvad for publicatlon - Pracessing and review completed.
-~ P = Pravisional data subject fo revision.

USGS Statlon 07366200 - Lillla Corney Bayou near Lills, LA

Oally Maan Flow Data - (7/1/965 - 8/30/2008}

208.00 square miles

A = Approvad for publicalion - Processing and raview compleled.

P = Previslonal data subject to revislon,

8 = Value has baen estimaled.

USGS Station 07366206 - Little Comey Bayou near { flie, LA

Dally Moan Flow Data - (7111965 - 6/30/2005)

&= Value has baen eslimaled.
d Date Flow (cfs] Quaiification
All Coda
—ereeea.
510/2004 ar A
5/11/2004 37 A
5/12/2004 3 A
51312004 45 A
412004 409 A
16/2004 534 A
16/2004 1070 A
72004 262 A
118/2004 578 A
812004 378 A
5/20/2004 a
5i2112004 A
52212004 [ A
E/2312004 3 A
52412004 a3 A
512572004 29 A
5262004 28 A
Er272004 3 A
5/28/2004 21 A
5/28/2004 a7 A
5/30/2004 a7 A
6/31/2004 397 A
61172004 776 A
6/2/2004 665 A
6/3/2004 1440 A
57412004 1400 A
£I5/2004 506 A
6/6/2004 725 'y
[T 505 Y
67872004 433 A
87912004 13 A
BHO/2004 53 A
6/11/2004 50 Y
£12/2004 71 A
6/13/2004 00 A
B 412004 585 A
EH5/2004 43 A
5/16/2004 63 A
6/17/2004 a7 A
61182004 &8 A
€/19/2004 58 A
h
j

Dalo ~ Flow (cle) Qualiiication
All Code

o
6/20/2004 120 A
E2112004 183 A
62272004 84 A
53/2004 148 A
6/2412004 782 A
/2572004 §14 A
6/26/2004 967 A
BIZTI2004 1470 A
6/3672004 1500 A
6/29/2004 1140 A
6/30/2004 1380 A
7172004 2190 A
F2/200 1510 A
732004 53 A
R004 B11 A
1612004 488 A
1612004 47 A
712004 77 A
TIGI2004 55 A
1155004 42 A
71072004 36 A
TA1Z004 30 A
2R004 6 A
313004 L A
412004 2 A
542004 18 A
672004 8 A
712004 18 A
1812004 22 A
192004 30 A
1205004 8 A
12172004 17 A
722004 13 A
F12312004 A
12472004 A
125/2004 A
T26/2004 4 A
T2713004 120 A
712803002 135 A
T129i2004 B0 A
7130020 38 A

USG5 Statien 07366200 - Liile Comey Bayou near Lillie, LA

Daily Mean Flow Data - (7/1/1985 - 8/30/2006}

208.00 square miles

208,00 square milss
A= Appraved for publication — P g and review
P = Provisional data subjact 1o revisicn.
&= Vakiehas been estimated.
Dale Flow {cfs) Qualfication
A Eodo
713172004 41 A
B/112004 108 A
8i2/2004 [T A
87372004 4 A
8472004 FId A
81512004 20 A
8/8/2604 15 A
8172004 #1 A
8/8/2004 .2 A
132004 4 A
B10/2004 . A
8/11/2004 [ A
8272004 7. A
31 3/2004 A
311472004 A
315/2004 A
16/2004 A
172004 & A
1872004 .3 A
31972004 .3 A
8/20/7004 10 A
Br21/3004 14 A
B/22/2004 25 A
8/23/2004 28 A
B/24/2004 72 A
B/25/2004 8 A
8/26/2004 51 A
8127/2004 30 A
812812004 28 A
8129/2004 2 A
8/30/2004 [4 A
83172004 1 A
812004 [ A
5 /22004 T A
3 91312004 . A
£ $/4i2004 4. A
5/5/2004 4. A
SB/200 4. A
Sir/a004 4.2 A
S1B8/200 4. A
81912004 . A

A= Approved for publication — Pi g and review comp
P = Provisional data subject to revision.
e = Value hes been estimated.
Dala Flow {efs] QuniHication
A _Code
S G{2004 . A
/1172004 . A
91252004 . A
132004 A
412004 K A
M E5/2004 ! A
16/2004 A
3 712004 A
©/18/2004 .91 A
$/18/2004 .77 A
9/20/2004 .56 A
/2112004 AT A
912212004 .37 A
9/23/2004 0.3 A
Or24720(M .34 A
9126/2004 .33 A
BI26/2004 .39 A
BiATI2004 .24 A
B28/3004 0.4 A
/2072004 0.68 A
B/30/2004 0.7 A
10712004 0.7. A
10/2/2004 0.72 A
10/3/2004 64 A
10/4i2004 .58 A
10/6/2004 .63 A
107672004 .48 A
107772004 .52 A
10/8/2004 a3 A
10/9/2004 91 A
10/10/2004 403 A
#0/11/2004 885 A
01272004 1860 A
01372004 1610 A
0/44/200- 1010 A
0/15/2004 €03 A
0f18/2004 302 A
/1712004 74 A
161 8/2004 41 A
101182004 34 A
1072012004 a0 A




USGE Station 07386200 - Litle Comay Bayou near Lillie, LA

USGS Stalion 073686200 - Lile Comay Bayou near Lits, LA
Daily Mean Flow Data - {711/1985 - 6/3012008)

Dally Man Flow Data - (7/1/1085 - 6/30/2006)

208.00 squaras ailas 208.00 squara mlles
A = Approvad for publicatlon -- P) ing and roview pleted, A = Approved for publication - Processing and review complated.
Praviskenal dala sublect 1o revigion. P = Provislonal data subfecl 1o revision.

& Value has baen estimated.

e = Valug has been estimated.

- Date Flew {¢fn GunHicatian Date Flow {cfa) Gualdication
e Al Goda e All Coda

10/21/2004 3 A 12/1/2004 1300 A
1042212004 2 A 12/2/2004 1370 A
10/23/2004 28 A 12/3/280. 3350 A
1072412004 33 A 12/4¢2004 1070 A
10/25/2004 a7 A 2152004 728 A
0/28/2004 E?) A 21612004 618 A
04272004 3 A 2712004 588 A
0/28/2004 80 A 2/8/2C04 170 A
0/28/2004 197 A ZI9/2004 2040 A
0/20/2004 234 A 12/10/2004 2280 A
/312004 EXi] A 12111/2004 1610 A
/$/2004 169 A 12/12{2004 953 A
/212004 381 A 121372004 B840 A
13/2004 653 A 1211472004 453 A
1412004 300 A 121672004 279 A
16/2004 700 A 1211872004 140 A
/62004 140 A 121772004 98 A
1712004 €93 A 12118/2004 BE A
/82004 428 A 1211812604 &0 A
14824004 188 A 2/20/2004 74 A
1012004 66 A 2/21/2004 89 A
11172004 58 A 2/22/2004 132 A
12/2004 63 A 123200 530 A
1113/2004 ] A 1212412004 120 A
1/ £4/2004 57 A 120252004 2380 A
16/2004 53 A 1272672004 480 A
18/2004 47 A 122772004 788 A
/172004 42 A 12/28/2004 50§ A
/182004 73 A 122072004 327 A
19/2004 245 A 12/30/2004 197 A
112002004 325 A 121312004 133 A
112112004 482 A 14112005 4 A
/2212004 762 A 1212005 [F A
122004 798 A 11312005 A
112412004 885 A 412005 Q A
/2502004 1320 A 1i5/2005 i A
1/26/2004 1310 A 1672005 10 A
12712004 1036 A {71200: 287 A
{28/2004 81 A 1BI200: 10 A
/2372004 604 A 19200! 1010 A
£30/2004 B! A 11072005 1420 A

l\m‘m"'.

USGS Station 07386200 - Litle Comey Bayou near Lillis, LA

USGS Stalien 07366200 - Lillle Corney Bayou near Lilfie, LA
Dalty Moan Flow Data - (7F1/1985 - B130/2006)

DGalty Mean Flow Data - (7/1/1986 - 6/30/2008)

208.00 square miles 205.00 square miles
A = Approved for publicalion ~ Processing and review completed. A = Appreved for n — Pr: ing and review d.
P = Provisional data subject to vevision. P = Provisional data subject (o revision.

e = Value has been eslimated.

o= Value has been estimated,

Date Flow {cfs) Quallfieation Date Flow {cfs) Gualification
All Code All [
— — - —

1112005 1080 A 212912605 147 A
HMZ272005 873 A 212212005 121 A
11312005 858 A 202372005 i A
114£2005 934 A 212472005 310 A
152005 1820 A 2/25/2005 38 A
/16/2005 1670 A 202612005 402 A
M7R005 200 A 21271005 408 A
HB/2005 54 A 2/28/2005 a3 A
1972005 33! A 3112005 189 A
H20/2005 167 A 3i2/2005 125 A
1121/2005 134 A 3i3/200: 164 A
112272005 115 A 3/d/200: 17 A
1/23/2005 [E] A 315/200: 117 A
112412065 84 A 3181200/ 106 A
AU26/2005 I A 37200 98 A
126/2005 T A 31842005 128 A
272005 [ A /82005 164 A
1/28R005 28 A 31012005 A
1/28/2005 443 A /11/2005 4 A
13020085 [ A '$2/2005 A
131/2008 1 A $3/2005 [ A
2112005 [i] A 412005 76 A
2/2/2005 10 A 5/2005 (] A
2132005 40 A 6/200: 53 A
21412005 00 A 74200 49 A
2{5/2005 885 A /200! 46 A
21612005 79 A B/200! 44 A
2712005 637 A 201200 46 A
2/8/2005 67 A 3/21/2005 55 A
2/9/2005 060 A 3122/2005 1 A
2/10/2005 600 A 3232065 431 A
211172005 310 A 324/2005 415 A
21212005 Eog A A28/2005 48 A
B 2 372005 540 A 3262005 84 A
i 214/2005 47 A 312112008 0 A
- 21512005 230 A 3/28/2005 & A
16/2005 197 A 32012005 20 A
17/2005 169 A 373012005 222 A
12/2005 128 A 3/31/2005 180 A
18/2005 100 A 4112005 120 A
220/2005 104 A 4i2/2005 84 A




USGS Slalion 07366200 - Little Comey Bayou near Lllle, LA

USGS Blalion 07368200 - Litle Comey Bayou near Lillls, LA
Dally Mean #low Dala - (7/1/1985 - 6/30/2006)

Dally Mean Flow Data - {2/1/1886 - 6/30/2006)

208.00 equare milos 208,00 square mifes
A= hppraved fo! publicalion -- Processing and raview completed. A= Approved for publicstion « Procassing and review completad.

- P = Provislonal dala subject ta reviston. P = Provisional dela subjact to revlsion.

8= Valug has been eslimatad. @ = Value has bee estimaled,
Dato Flow {cfs) Quallfication Dats Flow (cfa Quallficatlon
Al Codo - All Cods

432005 6 A 511472005 24 A
41412005 ° 56 A 5/2005 26 A
41512005 49 A 6/2005 28 A
4/6{2005 67 A 1 7/2005 ET] A
472008 a7 A /2005 EE] A
4/8/2605 85 A /2005 28 As
4/812005 95 A 5120/2005 25 A
4H0/2005 B4 A BZ1/2005 23 A
4/11/2005 173 A 62212005 20 A
AM 212005 11 A 5/23/2005 21 A
411372005 2854 A 5/24/2005 23 A
4{141200: 2109 A 5/26/2005 50 A
4/16/200! 1050 A B28{2005 28 A
41181200 £68 A 6/27/2006 20 A
4117/2005 308 A 61282005 23 A
4182005 103 A 6/29/2005 75 A
4/18f2005 61 A 530/2605 475 A
4{2012005 45 A 5/31/2005 517 A
472172005 4 A BH/2005 118 A
412212005 40 A 61212005 &6 A
42312605 Yi A 8/a22005 42 A
4/24/200: 33 A BH4/2005 35 A
AI25/200¢ 30 A B/5/2005 27 A
42612005 36 A B/612005 A
A/27{2005 A 8/712005 A
412872005 A 6872005 A
412872005 A B/9/2005 A
4130/2005 A 10/2005 A
5/1/2005 A 12005 A
§/2/2005 A 212003 A
6/3/2005 A 342005 A
5/4F2005 A 412005 A
/572005 A HE62605 A
5/6/2005 A 1612005 A
5712005 A 5{17/2005 A
51812005 A 5/18/2005 A
19,2005 A 1 A200 A
102005 A 201200 A
112005 34 A &21/200: 17 A
122005 0 A 8221200 15 A
1342005 7 A BI23200! 13 A

USGS Statjon 67266200 - Lithe Comey Bayou near Littie, LA

USGS Station (7366200 - Litlle Comey Bayou near Lillie, LA
Daily Mean Flow Drata - (7111985 - 6/30/2006)

Dally Mean Flow Data - (7/1/1985 - 6/30{2006)

208,60 square mles. 208.00 square mlles
= forp ~Pr g and review I A= Approved for publication « Frocessing and review completed,
P = Provislona? data subject Lo revision. P = Provisional data subject 1o revision.
9= Value has boon estimated. 6= Value has been estmated,
Date Flow {cfa} Qua‘lﬁ?:allnn Data Flow {cfa) Qualification
Cade All Coda
8i24/2005 1 A /472005 21 A
6i252005 X A 62005 19 A
8/2612005 .7 A hf2005 17 A
827005 . A BI7(2005 .14 A
6/28/2005 7 A B/8/2005 A1 A
/2912008 [] A B/8/2005 .09 A
602005 4. A 84072005 .08 A
TH2005 4. A &M11/2006 Q.07 A
7212005 4. A B/12/2005 0.08 A
13/2005 K A ¥2005 5,05 A
7412005 . A 42005 04,04 A
152005 . A 52005 .04 A
{62005 0 A /2005 .03 A
72005 19 A 712005 .03 A
TIBI2005 13 A 18/2005 .02 A
7RI2065 1.2 A 81572005 .02 A
tiorz008 €3 A B12012005 .01 A
71112005 5 A 8/2112006 0.1 A
212008 4.9 A 8/22/2005 005 A
711312005 4.5 A 812312005 0.04 A
T114/20Q X A B/24/2005 .04 A
7115/200 . A B/25/2005 .04 A
7116200 X A Bi26/2008 I A
1712005 X A 812712006 .04 A
1182005 . A 828/2005 .05 A
7IS/2006 4 A 8/2872005 .67 A
7/20/20086 5 A B/30/2005 0.97 A
212005 B A B/3412005 0.72 A
712217005 3 A /2005 G.61 A
7/23/2005 K] A 212005 S A
712412005 087 A 81372005 .24 A
7i26/2005 87 A 9/412005 A
71282005 0.56 A 91512605 . A
B 71272005 0.6 L 9/6/2005 .4 A
1 7i268{2006 [T A 1712005 0.1 A
N 71282005 0.52 A S/8/2005 L1 A
- TR0/2005 04 A 8/9/2005 0.09 A
13172005 0.36 A 110/2005 0.07 A
8172005 0.37 A /1472005 0.08 A
8272005 0.31 A 212005 0.05 A
B/32005 D.25 A 342005 205 A




USGS Station 07366200 - Lillle Comey Bayou near Lillle, LA

USGS Stallon 07366209 - Littls Comey Bayou naar Lillle, LA
Datly Meen Flow Data - {7/1/1986 - 6/30/2008}

Dafly Mean Flow Gala - (7/4/1985 - 6/30/2008)

208.00 square mlles 208.00 square miles

A = Approved for publication — Processing and review complsted. A = Approyed for publfcation « Pracessing and ravisw completad,
. rovisional dala subject 1o revislon, P = Provislonal data subjecl [o revision.
Vatue has basn gstimaled. @ = Value has been estimated,

Date Flow [cfs] Qualificatian Dalo Flow jofs} Qualification
All Code All Cade
1472005 .04 A 10/26/2008 K P
45/2006 0.04 A $0/26/2005 . P
'$6/2005 X A 10/27/2005 . P
{17/2005 0.04 A 0/28/2005 . P
i1 8/2005 0.03 A 0/28/200: . P
10/2008 0.03 A 0/30/200! R P
9/20/2008 0.02 A i3 1/200: A P
912112005 0.02 A /2005 P
8/22/2005 602 A 12{2005 A P
8/23/20056 001 & /32006 X P
8/24/2005 925 A /42006 P
BI2B/2005 23 A 1512005 P
82612605 1z A 16/2005 . P
B2772005 12 A 1742005 4 F
$/2812006 R A 1/8/2005 4.4 P
Bi28/2006 4 A 1912005 4. P
8/30/2008 3 A {10/2005 4. P
10/1/2005 . P i11/2005 4. P
07212005 .8 3 /1122005 4.4 P
0/3/2005 .4 P 11372005 4, P
0/4/2005 A P 14i2005 4. P
0/6/2005 . P 15/2005 . P
D/6/2005 ¥ P 1E2005 . P
/712005 X H17/2005 . P
10/8/2005 5 P /18/2005 . P
10/8/2005 ¥ P /2005 f P
10H10/2006 5 12072008 F P
10/11/2005 2 P 1/21/2005 .2
107£2/2005 [ P 112242005 1z P
07132005 . 123/2005 11 P
1071472005 K P /2412005 10
105152005 4 P 11252006 10 P
018/2005 P 12672005 12 P
101712006 291 P H2712005 14 P
10/18{2005 1 P 12872005 16 P
10/19/2005 . P /2972005 i8 P
10/2072008 . P /302005 7 P
1072112005 . P 2172005 18 >
12272605 . P 2/212005 3
10/232005 K P 21312005 P
10/24/2005 .. P 12412005 P
i
A
USGS Siation 07366200 - Littte Comey Bayou near Lillie, LA USGS Slation 07366206 - Lilte Comey Bayou near Lillie, LA
Dalty Mean Flow Data - (771985 - 6/30/2006} Daily Mean Flow Data - {7/1/1985 - 6/30/2008)
208.00 squas milas 208.00 square miles
A= Approved for publication ~ Procassing and review compieled. A= Approved for publication —~ P ing and review I
P = Proyisional dala subject 1o revision. P = Provisional data subject la revision.
@ = Valus has been estmated. e = Value has been estimated.
Data Flow {cfs Qualification Data Flow [cfs} Qualification
— Alf Lode All Cade
12/5/2005 17 P 1572006 15 p
1282006 18 P /1612006 16 P
121712005 18 P H7/2008 [X] P
12/8/2008 20 P 48/2006 85 P
A2/8/2005 23 P 119/2006 64 o
121102005 25 P /2072006 26 P
12111i200! 24 P 21/2006 14 P
12/421200 z P 1/22/2006 EX
RPIET 4 P 172242006 176 P
1214/2005 25 P 124/2008 284 u
1215/200% 31 P 172512008 257
12/16/2005 30 P 1/26/2006 173 P
121172005 25 P 12712008 88 P
121820086 22 P 1/2872006 27 P
12/19/2008 19 P 1/29/2008 23 P
12/20/2006 P 1/30/2008 28 P
12/21{2006 5 P 1131/2006 20 P
1U2H2005 4 P 21112006 16 P
121232005 4 E 2/212008 67 P
2/2412005 4 P 21312008 267 P
22612008 - 27412008 208 P
22612005 2 P 262008 136 P
22712005 P 2/6/2006 78 P
2/28/2005 P 2i712008 ar P
242072005 18 P 2{8/2006 22 P
12/30/2005 17 P 2/9/2006 4 P
12312005 16 P 10/2006 18 P
112006 17 P 1172008 [ P
1212006 18 12/2006 149 P
112006 18 P 1372006 134 P
1412006 17 P 14/2006 80 P
{52006 18 P 2/ 5/2006 48 P
. IBIZ006 18 P 211812006 23 P
b 1712008 18 P 2/17/2008 17 P
H 1812006 11 P 218:2006 16 P
- 1/8/2006 12 = 2182008 18 P
110/200 15 P 22002008 18 P
14412000 21 P 202112008 15 P
1427200 20 P 21222006 15 P
27200 18 2/2312006 15 P
11 4/200 7 P 212472008 14 P




USGS Station 07385200 - Little Comeoy Bayou near Lillie, LA

Dally Mean Flow Data - (741986 - 8/30/2008)

208.00 square mileg

USGS Statlon 07266200 - Lillle Comay Bayou niear Lillis, LA

Dally Mean Flow Data - (711985 - B/30/2008)

206,00 aquare miles

A= Approved for p we Pr Ing and review !
P = Pravislonal data subject lo revislon.
&= Value has besn estimaled.
Date Flow {cfs)] Qualification
— All Coda
41712006 5.3 P
4/8/2006 17 p
41912006 [ P
411072006 107 P
411112008 04 P
411212006 21 P
4132008 5 P
A/14/2006 4. p
416/2008 ) p
ANB/2006 P
AN 712006 P
41187200 . P
4148/200f 3 P
A120/200¢ 4
4/21/2008 .0 P
412212008 1 P
412312008 153 P
412412006 137 p
4/25/2008 §7 P
4/28/2008 38 al
412712006 L] P
AT2E{200E €0 P
4129/200 a8 P
41301200 114 P
5/1/200¢ 178 P
S/21200€ 16’ P
5112006 85 P
1412008 26 P
5/5/2006 70 P
S/612006 182 P
5{7/2008 168
SIRI2006 118 P
582008 128 P
/2008 139 P
12008 86 P
212008 39 P
3/2008 2 P
412008 . P
5/15/2008 .
51672006 ¥ P
SHTI2006 4 P
USGS Station 07366200 - Litle Comeay Bayou near Lillie, LA
Daiiy Mean Fiow Dala - {7/1/4985 - 6/30/2008}
208.00 square miles
A = Approved for publicaticn - Processing and review completed.
P = Provisonal data subject to revision.
e = Value has been estimated.
Data low [cfs! Qualification
All Code
£/28/2006 E] P
B/20/2006 26 P
6/30/2006 24 [
Average 250
Mintmuem 00t
Maximum 19300
Median 51.0
Count 7560
Harmonie Msan 210

A = Approved for publ -P g and review
+""™ P = Provislonal data subject ta revision,
} &= Value has baen estimated.
Talo Flow {efa) Guialification
Al Gode
2262008 44 P
212672008 68 P
2/27/2008 08 P
2282008 58 P
AfE12008 43 P
3/2/2008 &7 P
31312006 25 P
3142008 14 P
3/5/2006 1 P
3/6/2006 . P
31712008 A
JBi2005 .7 F
3872001 .3
10/2008 48 P
11/2008 EE] P
1212608 64 P
13/2008 2 P
1/{4/2006 20 P
5/2008 18 P
1672008 10 P
34712006 7.5 P
3/18/2008 14 F
319/2006 185 P
3I20/2006 851 p
N24/2006 1840
222006 de00 P
/2372008 1030 P
342472006 656 P
G006 384 P
/262006 208 P
32TI006 [} P
312812001 L7 P
328/200¢ 25 P
33072008 18 P
31/2008 15 P
41112006 12 P
4722008 10 P
413/2006 9.2 P
41412006 7.5 P
4152008 5. P
4/6/2008 54 P
VSGS Station 07366200 - Liltle Gemey Bayou near Lillie, LA
Dally Maan Flew Data - (7/1/1985 - 8/30/2005)
208.00 square miles
A= Approved for pu ~Pi Ing and review
P = Provisional data subject to revision.
a= Valva has been sstimated.
Dale Flow {efs] Qualification
All Code
5MBI2006 2.1 P
SMB2008 2.2 P
S202008 p
5/21/2606 2.3 P
6223006 21 P
§/23/2008 27 P
512412006 23
5/25/2006 2 P
5/26/2006 . P
5127120086 . P
5/26/2008 . P
512872006
6/30/2006 . P
5/31/2008 . E
8/1/2006 .7 P
Bl2i2006 4.3 P
/32006 K d
B{41200 A P
B/5/200: K P
8787200 4 P
8/772001 X P
8182001 X P
819/200¢ .4 P
0/2608 4 P
12008 f P
22006 K P
32008 . P
412006 4 P
52006 . P
€/2006 . P
72006 2 P
31820086 2 P
6/19/2006 4, P
y 8/20/2008 Xi P
H 6/23/2008 4.7 P
1 BIZ3200 p
/23120 3 P
BI241206 A P
825200 ¥ P
6i26/200 4. P
EfRTIZ00 X P




Appendix F-2

- LDEQ Monitoring Data
Bayou de Loutre Dissolved Mineral
POR January 1995-March 2006

*Data provides by LDEQ to demonstrate
compliance with existing dissolved
mineral Criteria
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Appendix &

Alternative Analysis



Appendix 6-1

Hydrograph Model



GBMe¢ & Associates

219 Brown Lane Sheet No. 1 of 1
Bryant, AR 72022 Date July 12, 2006
By AAS

Chkd MSR Date 7/12/06
Project No. 2160-05-070

SUBJECT: Stream Flow Calculations

The following calculations demonstrate the amount of flow required in Loutre Creek at
Lion Oil's Outfall 001 discharge location to reach the specified in-stream
concentrations.

Gulf Costal Ecoregion Stream Quality Data (ADEQ CPP)

Sulfate =13 mg/L

Chloride =5 mg/L

TDS =67 mg/L
Proposed Effluent Concentrations
Sulfate =1,967 mg/L
Chloride =503 mg/L

TDS = 3,240 mg/L
Target In-Stream Concentrations
Sulfate = 68 mg/L

TDS =86 mg/L

Lion Qil Effluent Flow Rate
2.62 MGD (Highest monthly average flow rate recorded Jan. 2004 through Dec. 2005)

Required Stream Flow Calculations

Sulfate

(Qs x 13 mg/L) + (2.62 MGD x 1,967 mg/L) = (Qs + 2.62 MGD) x 68 mg/L

Qs =90.5 MGD = 140 CFS

IDS .

(Qs x 87 mg/L) + (2.62 MGD x 3,240 mg/L) = (Qs + 2.62 MGD) x 86 mg/L

Qs =434.9 MGD = 673 CFS

Resulting In-Stream Chloride Concentration

(434.9 MGD x 5 mg/L) + (2.62 MGD x 503 mg/L) = (434.9 MGD + 2,62 MGD) x Cg
Ccl =8.0 mg/L
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Appendix 6-2

Treatment Estimate



e

Memorandum

DATE: July 7, 2006

TO: Chuck Campbell, PE, REM
GBM° & Associates

FROM: Aaron Stallmann, PE
GBM® & Associates

RE; Lion Oil Company
Sand Fiiter Cost Estimate

GBM® No. 2160-05-070

The following table summarizes the items with estimated capital and annual costs associated
with the construction and operation a sand filter treatment unit at Lion Oil Company in El
Dorado, Arkansas.

pital

Dual Media Filter (Two Units — each 32' x 32, includes filter media,
concrete construction, piping, fittings, backwash blower, and backwash

pump). $200,000

Surge Storage (One 1.2 MMgal epoxy coated carbon steel tank with

concrete foundation, includes piping and fittings). $325,000

Diversion Storage (Three 1.2 MMgal epoxy coated carbon steel tank with

congrete foundation, includes piping and fittings). $950,000
Total $1,475,000

Operating and Maintenance (includes electricity to pump to the filters,
polymer, manpower, and annualized replacement for pumps and
blowers). $95,000




R

GBM: & Associates

219 Brown Lane
Bryant, AR 72022

SheetNo. 1 of 2

Date  07/17/06

By CDC

Chkd MSR Date 07/17/06
Project No. 2160-05-070

SUBJECT: ESTIMATION OF TDS TREATMENT CAPITAL & OPERATING COSTS

BASIS OF DESIGN ESTIMATE:

Waste Flow = 2.67 MGD
Effluent TDS = 3,420 mg/l

Discharge Max = 165 ma/l (NPDES Limit = 207 mg/l}

R.O. Reject = 500 GPM
PROCESS FLOW:

BIOLOGICAL EMERGENCY
TREATMENT [-.:-® STORAGE
(EXISTING)

e B .

ULTRAFILTRATION

*_J

SURGE

Ij

CARBON
SOLID
FILTER WASTE

r

FILTRATE
STORAGE

REVERSE .| REJECT
OSMOSIS STORAGE

NPDES
DISCHARGE

BRINE

> CONCENTRATOR

— 1| CRYSTALLIZER

SOLID
WASTE




— d
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GBM-« & Associates

219 Brown Lane SheetNo. 2 of 2
: Bryant, AR 72022 Date _07/17/06
J By CDC

Chkd MSR Date 07/17/06
Project No. 2160-05-070

SUBJECT: ESTIMATION OF TDS TREATMENT CAPITAL & OPERATING COSTS

CAPITAL COST:
CAPITAL
UF+Carbon+R0O $17,025,000
Storage tanks $2,550,000
Evaporative crystallization system $23,800,000

TOTAL CAPITAL' $43,375,000

"Includes Engineering Design, Equipment, Sits Work, Structural, installation, and Permitting

ANNUAL OPERATING COST:

ANNUAL OPERATING

Filtration $250,000

RO $1,795,000
"y Crystallization $1,834,000

Annualized capitat replacement $1,867,000

TOTAL OPERATING®  $5,746,000

%Includes Electric Power, Maintenance, Membrane Replacement, Consumables/Chemicals, Labor, Waste Disposal
(10,000 ton/yr), Annualized Capital Equipment Replacement (20-year life)

Capital and Operating Cost Estimate Sources: Bill Heinz and Jason Dejournett, GE Water; Perry's Chemical
Engineering Handbook, 7 Edition p.22-562; Implicit Price Deflators 1995-2006, US Dept. Commerce; Lion Qil
Company.



Appendix H

Photos of Study Reaches



Reach LC-1 Reach LC-2

——r’

Figure F-1. Reach LC-1: Note shaliow and Figure F-4. Reach LC-2. View from downstream
narrow stream and canopy cover. terminus of Reach. View upstream.
May 2005. Note primary channel (vegetated) and
containment levees on east side

Figure F-2. -1. arest poo upsteam Figure F-5. eac LC-2. Note downstrm
of Highway 15 right-of-way contrel and clay banks. Flow not
storm flow related. May 2005.

¥

Figure F-3 Reach LC-1. Substrate and Figure F-6. Reach L C-3. Downstream terminals :
instream cover along right of reach View looking upstream. :
descending bank.May 2005. Note depth of incised channel.




' } Reach LC-3

Figure F-7. Reach LC-3. Mid-reach. Note
degree of channel incision and

some instream habitat. Pool depth
>7 ft.

Figure F-8. Reach LC-3. View of upper 1/3 of
reach downstream right descending
bank. Note shallow run with
exposed clay shelf along left
descending bank.

Fk

) X
Figure F-9. Reach LC-3. Upper terminus of
reach. Note rail yard in
background. View from right
descending bank looking upstream.

e






