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1.0  INTRODUCTION 
 
1.1 Background 
 

This report presents the documentation developed in support of a proposed third-party 
rule making to address the existing final permit limits for dissolved minerals in the El Dorado 
Chemical Company’s (EDCC) NPDES permit (AR0000752).  The documentation was 
developed in accordance with the project study plan developed for the aquatic life field study 
and as submitted to ADEQ for their review and comment (Appendix A). This documentation is 
required by Section 2.306 of the Arkansas Water Quality Standards (WQS) in support of the 
proposed modifications of designated but non-existing and unattainable uses and associated 
water quality criteria for dissolved minerals (sulfates, SO4; chlorides, Cl- and total dissolved 
solids, TDS) as summarized in Section 2.  This report also addresses the requirements of the 
1994 Administrative Guidance Document of the ADEQ, which clarifies the Section 2.306 
documentation process.   

In addition, this report provides documentation regarding the attainability of the domestic 
water supply use from the perspective of the 40 CFR 131.10(g) rationale for use removal.  The 
requirement for providing 40 CFR 131.10(g) documentation is to fulfill USEPA Region 6 
requests for inclusion of use attainability information in the third party rule making process. 
 EDCC has operated a fertilizer and acid manufacturing, storage, and distribution center 
in, El Dorado, Arkansas, Union County since 1983 (Figure 1.1).  Current production capacity is 
approximately 4,000 tons per day (tpd).  Recent decreases in waste water effluent dissolved 
solids (especially SO4 and TDS) have resulted from environmental improvements directed at 
process controls, waste prevention and recycle programs which were implemented by EDCC 
within the last three years.  In addition, EDCC’s ground water conservation initiative has 
resulted in further reductions in the Outfall 001 mineral concentrations.  This conservation effort 
includes the use of river water rather than well water from the Sparta aquifer as the source for 
makeup to the process water supply.  This conservation effort further decreases the TDS and Cl 
loading to the wastewater treatment system.  
 EDCC has invested over $2,000,000 in improvements and pollution prevention activities 
during the last fiscal year alone. In addition to reductions in the mineral constituents, reductions 
in other constituents (e.g. ammonia) have been recognized as a result of facility upgrades and 
improvements. These reductions are demonstrated in both the effluent concentrations and the 
routine whole effluent toxicity testing completed routinely on Outfall 001 effluent. (See Section 
3). Within the last year, there has been no effluent lethality demonstrated for either two species 
tested at a critical dilution of 100% effluent.  
 However, since the wastewater treatment is not designed to remove dissolved minerals 
(and since there is no economical treatment technology available for the removal of dissolved 
minerals), the dissolved mineral concentration of the discharge from Outfall 001 will not meet 
the existing ecoregion criteria. 
 Despite the reductions realized through the implementation of site BMP and waste water 
treatment improvements (which are described in detail in Section 3.3.4), the existing NPDES final 
limitations for SO4, Cl and TDS will not likely be attained through facility upgrades and improvements.  
Since the discharge from Outfall 001 is into an unnamed tributary in the Gulf Coastal Ecoregion, the 
final permit limitations are based on the ecoregion criteria and reflect the least disturbed gulf coastal 
ecosystem default values.  
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1.2 Report Focus and Objective  
 

The focus of this report is the discharge from the treated process wastewater outfall 
(Outfall 001) covered under EDCC’s current NPDES permit. The primary discharge (Outfall 001) 
is into an unnamed tributary (UTB) to Flat Creek.  Outfall 001 contains or potentially contains 
concentrations of Cl, SO4, and TDS that are in excess of the existing ecoregion specific water 
quality criteria. 

 
The primary report objectives are to: 
 

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

 
• propose site-specific water quality criteria for dissolved minerals (Cl, SO4, and 

TDS) that: 
 

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

 
 account for recent reductions in mineral concentrations related to site 

improvements, and  
 

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

 
This documentation summarizes significant findings and provides recommendations 

(Section 2.0), provides a summary of the site’s background information (Section 3.0), 
documents the physical, chemical, and biological characteristics of tributaries that receive the 
permitted discharges from the targeted outfalls (Section 4.0), and presents the mass balance 
modeling results (Section 5.0).  Section 6.0 provides a review of alternatives to meet the 
existing ecoregion criteria or stream criteria for dissolved minerals as well as the attainability of 
the domestic water supply use of the unnamed tributary to Flat Creek, Flat Creek, and Haynes 
Creek, respectively.  Section 7.0 provides the citation for documents referenced in this report. 
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2.0  SIGNIFICANT FINDINGS AND RECOMMENDATIONS 
 
2.1  Significant Findings 
  
 The following findings are based on the information developed as part of the 
documentation in support of the proposed rule making and as directed by the aquatic life field 
survey (Appendix A). 
 

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

2. The facility manages water discharges under the NPDES permit AR0000752. 
3. The historical and existing discharges have, on occasion, exceeded the water quality 

based ecoregion mineral criterion. 
4. The facility certifies that it maintains a Storm Water Pollution Prevention Plan and a Spill 

Prevention Control and Countermeasure Plan and is updated on a routine basis.  
5. The SWPPP and the SPCC plans are in the process of revision and updates will be 

implemented in the fall of 2006. 
6. Despite the recent reductions realized by process and facility modifications, the final 

permit imitations for SO4, Cl and TDS will likely not be attained as a result of continued 
site improvements. 

7. The final permit limitations for SO4, Cl and TDS are based on least disturbed ecoregion 
reference water quality criteria which do not reflect the receiving stream (Flat Creek) 
condition and the historical dissolved mineral residuals resulting from the oil and brine 
industry within the watershed.  

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

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

10. Outfall 001 discharges to an unnamed tributary to Flat Creek. 
11. The water quality of the discharge from EDCC improves the water quality of the 

unnamed tributary and thus that of Flat Creek. 
12. The watershed into which Outfall 001 discharges is approximately 2.5 square miles at 

the confluence with the unnamed tributary to Flat Creek. The watershed of the unnamed 
tributary at the mouth of Flat Creek is approximately 16 square miles (Figure 2.1). 

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

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

15.  Proposed modifications to the mineral criteria will not preclude the attainment of the 
other designated and attainable uses. 
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2.2 Recommendations 
 

Based on the documentation presented herein, it is recommended that the designated 
domestic water supply use be removed from the following locations: 

• Unnamed tributary to Flat Creek from the discharge from Outfall 001 downstream 
to its confluence with Flat Creek,  

• Flat Creek to the mouth of Salt Creek, and  
• Haynes Creek to its confluence with Smackover Creek. 
 

Table 2.1 summarizes the recommended changes to designated uses and the water 
quality criteria for Cl, SO4 and TDS of individual streams segments evaluated.  

 
Table 2.1.  Summary of Proposed WQS Modifications. 
Unnamed tributary to unnamed tributary to Flat 
Creek (UTB) – from  EDCC 001 Discharge to the 
confluence with Unnamed tributary of Flat Creek 
(UTA) 
 

Unnamed tributary to Flat Creek (UTA)– from 
confluence of UTB to the confluence with Flat 
Creek 
 

Remove Designated Domestic Water Supply Use 
 

Remove Designated Domestic Water Supply Use 
 

Instream Criteria Instream Criteria 
Amend ecoregion dissolved minerals criteria: 
Chloride from 14 mg/L to 23 mg/L; Sulfate from 31 
mg/L to 125 mg/L, and TDS from 123 mg/L to 475 
mg/L 

Amend ecoregion dissolved minerals criteria: 
Chloride from 14 mg/L to 16 mg/L; Sulfate from 31 
mg/L to 80 mg/L, and TDS from 123 mg/L to 315 
mg/L 

 
Table 2.1 (cont).  Summary of Proposed WQS Modifications  
Flat Creek – from  mouth of UTA tributary to the 
mouth of Haynes Creek 

Haynes Creek from confluence of Flat and Salt 
Creeks, downstream to confluence with 
Smackover Creek 

Remove Designated Domestic Water Supply Use 
 

Remove Designated Domestic Water Supply Use 
 

Instream Criteria Instream Criteria 
Amend ecoregion dissolved minerals criteria: 
Chloride from 14 mg/L to 165 mg/L; Sulfate from 31 
mg/L to 67 mg/L, and TDS from 123 mg/L to 560 mg/L 

Amend ecoregion dissolved minerals criteria: 
Chloride from 14 mg/L to 360 mg/L; Sulfate from 31 
mg/L to 55 mg/L, and TDS from 123 mg/L to 855 
mg/L 
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3.0  BACKGROUND 
 
3.1  Introduction 
 

EDCC operates a chemical and fertilizer manufacturing and distribution facility in Union 
County on the north side of El Dorado, Arkansas.  The facility’s single treated process 
wastewater outfall (Outfall 001) discharges to an ephemeral unnamed tributary (UTB) to Flat 
Creek (Figure 2.1).  A detailed description of Outfall 001 and its’ individual discharge 
characteristics are provided in Section 3.2.  For the purpose of this report, only EDCC’s Outfall 
001 will be addressed.  EDCC currently has additional NPDES permitted outfalls that are not 
considered as significant sources of minerals to the receiving streams due to their discharge 
locations, small/limited flows, or chemical characteristics. Current plans for continued facility 
upgrades and improvements include routing of all site storm water into catchment basins and 
ultimately routed through the primary Outfall 001 discharge. It is anticipated that all flows from 
the facility will ultimately be routed and discharged through Outfall 001. 
 The Arkansas Water Quality Standards - Regulation No. 2 (WQS) (ADEQ, 2004) allows 
modification of water quality standards under various conditions.  Specifically, Section 2.306 of 
the WQS allows the removal of a designated use other than a fishable or swimmable use, and 
for establishment of less stringent water quality criteria without affecting fishable or swimmable 
uses.  This project report documents the information required to amend Reg. 2 through third 
party rulemaking.  The study areas are shown in Figure 3.1. 
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3.2  Designated Uses 
 

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

 
UTB-Unnamed tributary to 

unnamed tributary to Flat 
Creek (above Hwy 7S) 

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

 
UTA-Unnamed tributary to Flat 

Creek (below Hwy 7S) 
 

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

 
 Flat Creek 
 

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

 
Haynes Creek  

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

 

3.3  Domestic Water Supply Use 
 

Based upon the anticipated documentation provided by the Arkansas Department of Health 
(ADHHS), UTB, UTA, Flat Creek, and Haynes Creek are neither an existing nor planned public water 
supply source.  In addition, the Arkansas Department of Natural Resources (ADNR) has 
documented that the removal of the designated domestic water supply use from these stream 
reaches does not conflict with the Arkansas Water Plan.  Letters requesting the current and 
anticipated domestic water supply use status have been submitted to the respective agencies.  The 
letters to and from the ADHHS and ADNR are and will be provided in Appendix B.   
 
3.4  Outfall 001 Characteristics 
 

3.4.1. Discharge Characteristics 
 
Figure 3.2 (and Appendix C) provides a summary of the discharge flow characteristics 

for Outfall 001 over the recent 46 month period. Outfall 001 has not discharged continually 
during this period.  The discharge from Outfall 001 is typically reduced during the summer low 
flow period. 
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Figure 3.2.  Outfall 001 discharge characteristics from EDCC (POR: 46 months). 
 
3.4.2  Effluent Dissolved Mineral Characteristics 
 
Table 3.1 presents the effluent characteristics of treated wastewater discharged through 

Outfall 001.  This data represents available recent data.  Documentation for the 95th percentile 
value is presented in Section 5.0.  The percentile concentration values represent statistically 
calculated values based on methodologies outlined in Statistical Methods for Environmental 
Pollution Monitoring (Gilbert, 1987) which will be discussed in detail in Section 5.2.2. 

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

Statistic* Chloride (mg/L) Sulfate (mg/L) TDS (mg/L) 
(Data Characterization) N=19 N=43 N=19 

Maximum 54.0 408 1200 
Minimum 27.0 71.0 510 
Average 41.0 197 875 

95th percentile 55.0 309 1170 
Median 43.0 188 890 

 
 

3.5  Description of Pollution Prevention Practices 
 

Areas where storm water and/or spills may leave the facility are identified in the facility’s 
Spill Prevention Control and Countermeasures (SPCC) Plan and Storm Water Pollution 
Prevention Plans. These plans are currently being revised to update the individual plans to 
include recent site improvements. The SWPPP revision is scheduled for completion during the 
last summer/early fall of 2006 in accordance with the current NPDES permit requirements. The 
SPCC plan was last revised in 2002 (GBMc, 2002) and is required to be updated every 5 years, 
at a minimum. EDCC has initiated the SPCC revision ahead of regulatory schedule to 
incorporate the recent facility improvements. This revision should be completed and 
implemented by the end of 2006.  

 
 
 

EDCC Outfall 001 Monthly Flow Data (7/02 - 4/06)
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Best Management Practices (BMP’s) as well as other secondary containment and 
treatments have been implemented to reduce contamination of storm water and prevent spill 
release.  The SPCC and SWPPP provide the policies and procedures to limit storm water 
exposure to process waters and provides for the routine management of storm waters.  EDCC 
has installed pollution prevention practices at the facility designed to reduce the potential of 
storm water contamination and to prevent spills from entering waters of the state.   

EDCC currently discharges treated process wastewater and storm water through Outfall 
001 into the UTB tributary.  Within the last two year period, EDCC has implemented production 
modifications in response to energy conservation goals, process optimization and 
environmental control projects in an effort to reduce contaminant levels in the facility’s storm 
water and process waste water as discharged through Outfall 001. These efforts have resulted 
in the reductions demonstrated over the recent history, especially for SO4 and TDS (Figures 3.3 
and 3.4) 

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

 
3.5.1  Outfall 001 

 
Surface drainage and a storm water sewer system collect storm water and process water 

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

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

3.6.1.1  Discharge and Monitoring Requirements 
 

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

Average 
Daily 

Maximum 
Monthly 
Average 

Daily 
Maximum 

Frequency of 
Analysis 

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

Total Suspended Solids 
(TSS) 

462 lbs/day 692 lbs/day 30 mg/L 45 mg/L three/week 

Ammonia Nitrogen (NH3-N) 
 

265.7 lbs/day
 

 
811.84 lbs/day

 

 
12 mg/L 

 

 
18 mg/L 

 
three/week 

Nitrate Nitrogen (NO3) 
405.02 
lbs/day 

1153.73 
lbs/day 26.3 mg/L 74.9 mg/L three/week 

Dissolved Oxygen 
(May - Oct.) 
(Nov. – April) 

 
N/A 
N/A 

 
N/A 
N/A 

 
4.0 mg/L inst. Min 
5.0 mg/L inst. Min 

 
three/week 
three/week 

Copper, Total  0.19 lbs/day 0.38 lbs/day 12.2 µg/L 24.48 µg/L once/month 

Selenium, Total  0.09 lbs/day 0.17 lbs/day 5.58 µg/L 11.2 µg/L once/month 

Zinc, Total  1.78 lbs/day 3.57 lbs/day 115.62 µg/L 231.99 µg/L once/month 

Sulfate (SO4) Report Report 81 mg/L 122 mg/L once/month 

Chlorides (Cl) Report Report 38 mg/L 57 mg/L once/month 

Total Dissolved Solids 
(TDS) 

Report Report 237 mg/L 356 mg/L once/month 

Temperature NA NA NA 86 °F inst. 
Max once/month 

pH (SU) N/A NA * * continuous 

Whole Effluent Toxicity 
not < 100% (Daily Average 

Minimum) 
not < 100% (7-Day 

Minimum) once/month 

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

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

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

Date Chloride Monthly 
Average (mg/L) 

Sulfate Monthly 
Average (mg/L) 

TDS Monthly Average   
(mg/L) 

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





























































































































































































































































































































































































































































































 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 

 
 
 
 
 
 
 
 
 
 

6.  UTB-2  Reach UTB view downstream of confluence with 
UTC.  Seasonal flow. 

1.  Confluence of UTB (right of picture) and UTC (left of 
picture) during seasonal flows.  Note difference in color 
of two inflows.  Flow on left of picture from UTC 
watershed.  Flow from right discharge from EDCC 001.

2.  Confluence of UTB and UTC, summer low flow period. 
 

3.  UTB-1.  View of UTB upstream of UTC.  Seasonal 
discharge 001 flow. 

4.  UTB-1  View of UTB upstream of UTC.  Summer low 
flow without 001 discharge flows. 

5.  UTB-1.  View of UTB during low flow period, very narrow 
channel width.  Note exposed channel bottom.  No flow.  



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10.  UTA-2  Study reach, seasonal period view upstream to 
Hwy 7S Bridge.  Note water level mid-way of pipe 
crossing creek. 

7.  UTB-2  Reach of UTB downstream of confluence with 
UTC.  Low flow conditions.  Note minimal flow and very 
shallow pools. 

11.  UTA-2  Study reach, summer low flow period.  Note 
reduced water level below pipeline crossing.

12.  UTA-2  Study reach view downstream, measuring cross 
sectional habitat.  Note stream width and exposed left 
descending bank. 

8.  UTA-1  Reach UTA-1 from bridge view upstream.  
Seasonal conditions. 

9.  UTA-1  Reach UTA-1 view downstream from bridge.  Note 
algae growth along  stream margins.  Location upstream 
of EDCC discharge. 



16.  UTA-3.  Study reach, seasonal period flow conditions.  
View to O’rear Road Bridge.  Note water level from 
bank to bank. 

17.  UTA-3  Study reach, low flow conditions.  View d/s to 
O’rear Road Bridge.  Note exposed banks and instream 
woody debris. 

18.  UTA-3  Study reach, view upstream seasonal period.  
Note stream banks.  No exposed debris. 

13.  UTA-2  Study reach, view downstream during low flow 
conditions.  Note exposed left descending bank and 
habitat composition. 

14.  UTA-2  Documentation of habitat quality.  Note extensive 
buildup of sediment (sand) and shallow water within 
Reach UTB-2. 

15.  UTA-2  Railroad trestle at downstream end of UTA-2 reach.  
Note flow during spring seasonal period and buildup of 
woody debris along pipeline. 



19.  UTA-3  Study reach view upstream, low flow period 
note exposed woody debris and reduced stream 
channel.   

24.  Flat Creek-2 (FC-2)  Study reach.  Note woody fish 
habitat and deep pools seasonal period. 

20.  UTA-3  View upstream mid reach of UTA-3.  Note 
agricultural use. 

 

21.  UTA-3  Documentation of fish community 
 assemblage in reach UTA-3.  Note shallow  pool 
 conditions except at root balls and under at banks. 

22.  FC-1  Reach FC-1.  View upstream of reach.  Note flow 
during seasonal period. 

23.  FC-1  Reach FC-1.  View downstream of  reach.  
Note shallow pool with abundant woody habitat. 



 

25.  Flat Creek-2 (FC-2)  Study reach.  Note exposed woody 
debris summer low flow period. 

 

26.  FC-2  Documentation of fish community assemblage in 
Reach FC-2.  Note channel development and pool depth 
during spring seasonal condition. 


