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Site Locations



Introduction

Galla Creek
• Lake Conway Point Remove watershed 8-HUC 
11110203 

• Drains approximately 46 square miles 

• No past sampling efforts on Galla Creek  

• Galla Creek Lake

• Galla Creek Wildlife Management Area



Introduction



Introduction
Upper Saline River
• River Basin (HUC 8040203) is composed of four different rivers 

• The South Fork Watershed is approximately 129 square miles

-Primarily silviculture and agriculture

• The Middle Fork Watershed is approximately 107 square miles 

- Portion of Hot Springs Village 

• Continued Monitoring





Introduction
Bayou Bartholomew

• Begins northwest of Pine Bluff, AR and flows 
approximately 359 miles to confluence with Ouachita 
River (Hydrologic Unit 08040205)

• Impaired on the federal 303(d) list for turbidity

• 2 sampling stations previously established

• Said to be Longest Bayou in the World



Introduction



Introduction
L’Anguille River

• L'Anguille River at its mouth is 938 square miles 
(HUC 08020205)

• Begins south of Jonesboro, AR and confluences with 
St. Francis south of Crowley’s Ridge eco-region 

•Impaired on the federal 303(d) list for not supporting 
aquatic life due to siltation

• Two previously established monitoring stations

• Mostly agricultural land



Introduction



• To determine concentrations of parameter 
through routine and storm event sampling

• Collect baseline data for previously 
unmonitored watersheds

• Provide statistical analysis to better 
understand the dynamics of pollutants in 
the watershed

• Determine if TMDL was met where 
previously established

Goals



Methods
Field

• Routine Collection of 
samples every 47 hours

• Grab sample Collection 
every 2 weeks

• Storm sample collection 
on Upper Saline River 

• Monitor Stage of river to 
develop discharge rating 
curve

• In situ Sondes to record 
turbidity, temp, and Sp. 
Cond.



Parameters Analyzed

Parameters Analyzed

• Nitrate + Nitrite-Nitrogen

•Ammonia-Nitrogen

•Total Kjeldahl Nitrogen

•Total Phosphorus

•Total Suspended Solids

•Turbidity



Regression Approach:
Develop a relationship between log transformed 

concentration and log transformed flow
May underestimate the total load (Cohn, 1989 and 

Richards, 1999)
Numeric Integration:

Simple approach of time interval * Flow interval * 
Concentration

Requires high number of Samples (Richards, 1999)

Methods
Loading



Results
Bayou Bartholomew

Total Samples Mean Concentrations (± St Deviation)

Parameter BB-1 
(N=132) 
(Mean)

BB1 (Std 
Dev)

BB-2 
(N=140) 
(Mean)

BB2 (Std 
Dev)

TP (mg/l) 0.37 0.16 0.29 0.11

TKN (mg/l) 0.99 0.31 0.87 0.19
TSS  (mg/l) 39.37 42.62 25.05 35.34
NH3-N(mg/l) 0.09 0.05 0.1 0.07
Turbidity 
(NTU)

103.26 119.62 70.83 82.21



Results
Bayou Bartholomew (BB‐1)

Loading at BB-1

Parameter 
lb/yr*

Regression
Numeric 
Integration Regression

Numeric 
Integration Regression

2006-20072008 -2009 2008-2009 2007-2008 2007-2008
TP 431,345 394,635 368,588 320,804 232,122

TKN 515,828 1,596,783 822,477 806,856 652,821

TSS 55,508,720 48,247,343 36,501,504 34,546,865 37,833,140

NH3-N 101,101 229,750 58,844 55,734 52,449

Discharge 
(ft3) 17,677,923,840 12,024,654,042 8,298,805,774
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Results
Bayou Bartholomew (BB‐2)

Loading at BB-2

Parameter 
lb/yr*

Regression
Numeric 

Integration Regression
Numeric 

Integration Regression
2006-20072008 -2009 2008-2009 2007-2008 2007-2008

TP 741,952 742,247 482,647 475,678 414,783

TKN 2,410,813 2,619,283 1,268,446 1,214,215 1,346,501

TSS 63,399,549 66,451,355 45,494,883 45,874,119 38,001,563

NH3-N 268,246 342,079 70,067 66,927 89,362

Discharge (ft3) 45,648,789,880 21,493,168,135 20,791,689,363
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Results
Bayou Bartholomew

Exceeding Total Maximum 
Daily Load for TSS (numeric 
integration)

BB1 – 73%
3,496 lbs/day (July-Nov) 

14,478 lbs/day (Dec-June).

BB2 – 65%
30,629 lbs/day (July-Nov)

66,836 lbs/day (Dec-June).



Results
L’Anguille River

Total Samples Mean Concentrations (± St Deviation)

L1 (n=109) L2 (n=158)
Parameter

Mean St Dev Mean St Dev
TP (mg/l) 0.46 0.49 0.38 0.16

TKN (mg/l) 3.9 7.28 1.3 0.29

TSS  (mg/l) 89.31 252.38 54.08 44.76

NH3-N (mg/l) 2.49 6.79 0.22 1.11

Turbidity (NTU) 103.34 188.23 86.93 84.80



Results
L’Anguille River

Loading at L2
2008-2009 2007-2008 2006-2007

Regression
Numeric

Integration Regression
Numeric 

Integration Regression
Parameter 

lb/yr

TP 709,648 708,068 312,875 270,825 258,354
TKN 2,345,485 2,277,902 854,443 852,479 1,001,116
TSS 106,811,753 122,232,487 36,840,684 41,445,799 42,392,212
NH3-N 404,544 462,598 114,776 107,062 94,010
Discharge 

(ft3) 26,531,717,591 10,179,404,655 9,990,746,2450
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• L1 
– 19% of samples met the target 45 NTU for “base flow”
– 58% of samples met the target 84 NTU for “all flow”
– 47% of the samples met the TSS target of 40 mg/L 

• L2
– 25% of samples of 45 target NTU for “base flow”
– 56% of samples of 84 target NTU for “all flow”
– 41% of the samples met the TSS target of 40 mg/L 

Results
L’Anguille River

Turbidity



Results
Upper Saline River Forks

Total Samples Mean Concentrations

SSF (n=169) SMF (n=204)
Parameter

Mean St Dev Mean St Dev
TP (mg/l) 0.11 0.13 0.1 0.06

TKN (mg/l) 0.32 0.31 0.31 0.19

TSS  (mg/l) 21.59 51.96 11.95 26.68

NH3-N (mg/l) 0.03 0.03 0.03 0.03

Turbidity 
(NTU)

26.66 40.37 30.66 35.58



Results
Saline River Middle Fork Loading

Parameter Loading at SMF
2008-2009 2007-2008 2006-2007

Numeric 
Integration Regression

Numeric 
Integration Regression Regression

Parameter 
lb/yr

TP 92,707 107,091 33,343 36,242 21,751

TKN 271,043 301,670 86,107 93,185 281,069

TSS 10,309,739 23,927,632 5,088,550 5,552,022 306,345,559

NH3-N 39,177 29,825 4,880 5,706 9,566

Discharge 
(ft3) 10,291,093,943 3,494,398,789 7,045,947,807
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Results 
Saline River South Fork Loading

Parameter Loading at SSF

2008-2009 2007-2008

Numeric Integration Regression Numeric Integration Regression
Parameter 

lb/yr

TP 50,072 104,155 139,911 125,913
TKN 155,491 190,173 317,862 317,168
TSS 4,968,567 12,984,785 39,606,651 43,027,072
NH3-N 25,123 21,086 10,682 10,125
Discharge 

(ft3) 8,266,369,731 7,045,947,807
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Results 
Reg. 2 Turbidity Standard 

SMF

• Base flow (10 NTU) met 88.9% of samples
• Storm flow (18 NTU) met 50.9% of samples

SSF 

• Base flow (10 NTU) met 94.7% of samples
• Storm flow (18 NTU) met 53.6% of samples



Results
Galla Creek

Total Samples Mean Concentrations (± St Deviation)

Parameter Site G-1 (N=143) Site G-2 (N=153)
TP (mg/l) 0.062(± 0.042) 0.16(± 0.11)
TKN (mg/l) 0.59(± 0.25) 0.65(± 0.34)
TSS  (mg/l) 7.5(± 5.0) 17.5(± 30.7)
NH3-N (mg/l) 0.12(± 0.18) 0.14(± 0.20)
Turbidity (NTU) 8.1(± 5.4) 15.9(± 12.4)



Results
Reg. 2 Turbidity Standard 

Base Flow (NTU <21)

• G1 – 96.5% of samples met standard

•G2 – 78.3% of samples met standard

Storm Flow (NTU <40)

•G1 – 100% of samples met standard

•G2 – 96.1% of samples met standard



• Mechanical Malfunction

• Biofouling

• Flooding

Problems



Problems



Summary
• Upper Saline

– SSF and SMF parameter concentrations decreased 
from last year except for NH3-N which stayed the 
same

• L’Anguille River

– L1 parameter concentration increased from last year 
– L2 parameters TKN and NH3-N increased and TP, 

TSS, and NTU decreased from last year



• Galla Creek

– Higher mean concentrations of all parameters at G2

• Bayou Bartholomew

– BB1 parameter concentrations decreased except for 
turbidity which increased

– BB2 parameter concentrations increased except for 
TSS

Summary



Questions?
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