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Impacts to Receiving Stream Water Quality
from Municipal and Industrial Dischargesfrom Municipal and Industrial Discharges

o Typical impairments identified downstream from 
Di hDischarges

DO standard not being met
Nutrient enrichment (DO sag or nuisance algal blooms)Nutrient enrichment (DO sag or nuisance algal blooms)
Metals (typically Hg, Lb, As, Cu)
Dioxins
Sedimentation (silvicultural activities)
Other Toxins – Carcinogens, Non-Carcinogens, 
Teratogens



Schematic of the Oxygen Balance
Calc lations In QUAL2ECalculations In QUAL2E
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Primary Data Requirements for Determining 
A i il ti C itAssimilative Capacity

1. Statistical Flow and Temperature Scenarios
2. River Hydraulics
3. Background Water Quality Conditions

a) Time of travel
b) bathymetryb) bathymetry

4. Effluent Variability and Characteristics
a) Flows
b) Quality

5. Oxygen Rates (per day)
a) Atmospheric Reaeration Rate
b) Algal Productivity and Respiration

6. River Deoxygenation Rates (per day)6. River Deoxygenation Rates (per day)
a) Ultimate Carbonaceous Biochemical Oxygen Demand (CBODu) decay rate
b) Organic nitrogen decay rate
c) Ammonia nitrogen decay rate
d) S di t d dd) Sediment oxygen demand

7. Calibration/Verification Modeling
8. Predictive Modeling to Establish Wasteland Allocations



Georgia-Pacific
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Mean Daily Stream Flow
Red River at Dekalb, TexasRed River at Dekalb, Texas
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Calculation of 7Q10 for September



Monthly Temperatures



Flow and Temperature



Flow and Velocity Measurements



Bathymetry



Dye Time of Travel



Dye Time of Travel Calculations
RIVER TIME OF TRAVEL STUDY
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Ouachita River and Black Creek Radiotracer 
Reaeration Measurements



Comparison Between Measured and Calculated 
Reaeration Coefficients
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Water Quality and Dissolved Oxygen (DO) Results
(Fixed Station Diurnal DO)



Time-Series BOD Analysis
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BOD ANALYSIS - MILL MIXED WITH BACKGROUND RIVER WATER

Using Roy Burke's LTBOD Program
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Using Roy Burke s LTBOD Program

10

12

m
g/

L
) Fast BOD

6

8B
O

D
 (

2

4 Nitrogen
Slow BOD

Note:  Nitrification begins before slow CBOD decay

0
0 10 20 30 40 50 60 70 80 90 100

TIME (days)

TBOD CBOD (fast) CBOD (slow) NBOD Measured Data CBODu



Determination of River CBODu Deoxygenation 
Rate

Note: Calibration 
k =0 44/daykr=0.44/day

Verification 
kr=0.40/day



100

RATES AT 20°C

Actual CBODu River Rates Measured with Time of Travel 

RATES AT 20°C
Arkansas River 2003 0.06/day 
Duck River US WTF 1986 0.18/day
Red River 1990  0.32/day
Pearl River 2005 0.35/day
W. Fork Stones River Oct‐90 0.40/day

k i /d
10

Duck River DS WTF 1986 0.40/day
W. Fork Stones River Sep‐90 0.44/day
Paint Creek, Verification 1983 0.77/day
Paint Creek, Calibration 1983 0.85/day

1
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Red River 1990 RR 1990 Predicted Rate Arkansas River 2003

AR 2003 Rate Pearl River 2005 PR 2005 Rate

Paint Creek 1981 Calibration Paint Creek 1981 Verification W. Fork Stones River Sep-90

WFSR Sep-90 Rate W. Fork Stones River Oct-90 WFSR Oct-90 Rate

Duck River 1986 DR 1986 US WTF Rate DR 1986 DS WTF Rate



Ammonia Nitrogen Decay with Dye Time 
of Travelof Travel



Recalcitrant Organic Nitrogen



SEDIMENT OXYGEN DEMAND



QUAL2E Sensitivity Analyses
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Ouachita River Calibration Model
AUGUST 27, 1998 CALIBRATION MODEL

OUACHITA RIVER NEAR CROSSETT, AR
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Monthly BOD5 Loadings 
Ouachita River Downstream from Coffee CreekOuachita River Downstream from Coffee Creek

MONTH 7Q10 90th PERCENTILE WLA GP PERMIT
WATER BOD5 BOD5

TEMPERATURE
(cfs) (°C) (lbs/day) (lbs/day)

January 2,658 <18 53,539 8,000
February 5,269 <18 102,142 8,000
March 4,037 <18 79,435 8,000
April 2,436 25.1 24,614 8,000
May 1,591 26.5 21,591 8,000
June 1,049 31.0 22,706 8,000
J l 894 31 9 14 605 8 000July 894 31.9 14,605 8,000
August 802 31.6 8,069 7,262
September 829 29.8 6,568 5,911
October 822 25.1 10,423 8,000
November 1,231 18.0 25,888 8,000
December 2 059 <18 42 071 8 000December 2,059 <18 42,071 8,000

Note:  CBODu/BOD5 = 4



Water Quality Models
o DO

QUAL2E – Steady-state
WASP with EFDC – Dynamic; Rivers, Lakes, or Estuaries
CE-QUAL– Dynamic; Reservoirsy
RIVI – HYD and WQ – Dynamic; Reservoirs

o Nutrients
WASP
CE-QUAL
HSPF – Hydrological Simulation Program; hydrology and water quality

o Metals/dioxins/organics
WASP- Contaminate fate & transport; Water and sediments
EXAMS – Fate, transport, and exposure concentrations
HSPF
FGETS – Fish uptake model

o Sediments
HSCTM2D – Hydrodynamic sediments and contaminant transport
USLE – Universal Soil Loss Equation
HEC–6 – Scour and deposition in reservoirs and rivers



For a copy of today’s presentation

Go to www aquaeter com/downloads htm
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