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A Study on Changes of Water Quality in River by Hydrologic Factors
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T S B
LYU Heu Jeong

Abstract[ | In this study, reach boundaries in QUAL2E Model were set by the locations of point-waste dis-
charge or tributary input and measured or direct calculated hydrologic factors were used in computation as much
as possible. South Platte Experimental River in Colorado, USA was selected as a target river and data collected
during September 1991 and January 1992 periods were used for calibration and verification, respectively. Constit-
uents modeled in this study are 5-day carbonaceous biochemical oxygen demand(CBOD,) and dissolved oxygen
(DO). The good agreement was obtained between a calculated using this model and observed, less than 5% to DO
and about 20% to CBOD:. According to the result of water—quality prediction, experimental river is classified as
the 4th category by the criteria of environmental protection agency in the USA in 2001
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Figure 1 Discretized stream system
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Figure 2. Location of South Platte River water—
quality and discharge measurement sites
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FH RS P AR 95 Littleton3} En- sht TAIRH o)A =H-e) HaFdh el e el
glewood A EA] FARG 2 #F Lakewood 4 Q)ct.

Ax|Ho] BE3tT A&3te] Coloradool Tx1I Figure 2ofl ubERE vie} gro] Fzhuie] 20 A
Denver+]7} wretsll QJomz dtm, W, 58Y, A2 2= Englewood Bi—city #=212]%(RM 10.
AR, AagdAd, 33 2o EAEsT 79 13)3 Zunu Power Plant(RM 4.56)7} Q)i1, 3ft
w1 ot wolo] urah(water falls)7} 3702 (RM  12.8,

EllisE(1984)& AA{ = A9 43%, RM 5.70, RM 3.10)o] Ao} Qlrt. 79 %A
AP RS 19%, 53] 2D 23] 38% 2 T4 & Bear Creek(RM 10.84)%} Lakewood Gulch
2R B o, JdH @Y 15.3in, (RM 4.43), Cherry Creek(RM 2.38)0] glo] &}
fFew A 187mi, 1E 5,310t, AAlE 13 ft/mi & AYATI= 2 9ol HH(EPA, 1992, A,
1%z E%ﬂ AAE7E 8 el A9E A B, C).
#-2) (head waterquality )& B3 34
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Table 1. Water-quality sampling and discharge measurement sites

for the South Platte River, tributaries, and other inflows

. . us. Raiver miles
Site Site .
reference Gealogical upstream Site name
number code Survey from
station number SI* 1600
; 1 SP-100 06710000 14.51 South Platte River at Littletonm

1 TR 210 393750105005100 13.40 Big [ry Creek at mouth

2 S§P-200 393855105004800 11.84 South Platte River above Bear Creek

2 TR 310 06711500 11.82 Bear Creek al mouth, at Sheridan

3 TR 320 393935105000500 10.84 Little Dry Creek at mouth

4 TR-330 3939361050000600 10.78 Storm sewer at Dartmouth Avenue(west bank)

3 SP 300 06711565 10.44 South Platte River at Englewood

} 5 TR 410 394003105001300 10.25 Unnamed creek above PSCO dam( west bank )

6 TR- 420 3940051050000300 10.13 Bi City WWTP effluent(east bank)

7 TR 440 394016104595100 9.82 Arapahoe PSCO effluent(sest hank)

8 TR 460 394029104534800 9.56 Harvard Gulch at mouth

4 SP-400 394042104595100 9.32 South Platte River at Evans Avenue

5 SP 500 06711590 8.48 South Platte River at Florida Avenue, at Denver
9 TR 610 06711610 8.44 Sanderson Gulch at mouth, at enver

6 SP 600 394128104594700 8.27 South Platte River below {ootbridge

7 SP 700 394141104593300 7.94 South Platte River above Mississippi Avenue

10 TR 810 394149104592900 779 Storm sewer al Mississippi Avenue({east bank )

8 SP-800 394210104594100 7.33 South Platte River above Sante Fe overpass

9 SP-900 394241104595900 6.68 South Platte River below Alamreda Avenue

10 SP 1000 394321105000500 5.59 South Platte River above Vallejo Strect

11 TR 1110 394321 105300600 5.59 South sewer at Vallejo Street

11 SP 1100 394345105005800 5.29 South Platte River above 8th Avenue bridge

i2 TR 1120 394352105010000 4.96 Lakewood WWTP Effluent above Weir Guich

3 TR 1130 06711622 4.95 Weir Gulch at mouth

14 TR 1135 394405105010000 4.78 Zuni Street Power Plant # 1{west bank}

15 TR 1140 394414105010200 4,53 Zuni Street Power Plant # 2(east bank trough)
16 TR 1145 394416105010400 4.56 Zumi Street Power Plant $#3(west bank)

17 TR 1150 06711800 4.38 Lakewood Gulch at mouth, at Denver

18 TR-1160 394424105¢10200 4.33 Sloans Lake outfali(old 15th Avenue bridge)

12 SP 1100A 394433105005800 4.15 South Platte River above 17th Avenue underpass
19 TR 1210 394434105005800 4.14 Eilis Foods effluent

13 SP-1200 394503105004800 3.63 South Platte River at 7th Street

20 TR--1305 394503105004700 3.62 Strom sewer at 7th Street above Confluence Park
21 TR 1310 394513105002600 3.14 Cherry Creek at mouth

14 SP 1F00 06714000 South Platte River at Denver i
22 TR 1420 394543104595400 Storm sewer at 23rd Street bridge i
15 SP-1400 394602104590500 South Platte River above 31st Street bridge

23 TR 1510 3946031C4590400 Iee Plant effluent at 31st Street broige

24 TR-1520 0671410C Thirty - Sixth Street storm sewer at Denver

16 SP-1500 394634104583800 0.80 South Platte River below 38th 'Street bridge ;
25 TR-1610 394635104583800 0.79 Storm sewer below 38th Street bridge “
17 SP 1600 06714130 0.00 South Platte River at 50th Avenue, at Denver
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L] » ] © ] . - 2 °
MIVER MRLES UPSTREAM FROM GAGMG STATION AT SO0TH AVENUE

Figure 3. Observed and model-computed South
Platte River discharge for the September 1991
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Figure 4. Observed and modelcomputed South
Platte River discharge for the January 1992

zh ARy ohdztsel shdatulle= Lochhead
(1991)2] “South platte?} F9 ZARE"S AR
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Figure 5. Typical cross section of selected sample-

measurement sites

glar 1770 B aolAMs 4417 7ZHA 02 634 4
z A58 AFeHct. w3 7} ALY §EA
&S A&

Bauer(1979)= 2344 (K)E 47
(semi-log paper)Atol BOD2} &% A42]& plots}
o HAAE Tl EEARRETS] dAlof st
st up glof, & Al HBHch AF7 A (K
)= Streeter—Phelps(1925) 2] 8l g 4o A&z}
2 A 23le] A sl v Cadwallader%, 1969).

= Gann(1982)0 &jsl 1¢te In-

BSOD(K,) &
vitro Respirometer2 ZA3}FtH(Wells 1974,

&

Boyton. &, 1981). <xz}7} 9= 37§ XA (RM
12.80, RM 5.70, RM 3.10)oA = 3

Al 1.
60, Bo] FAAF 0802 slo] AEY] guE A
&4 (Cadwallader %, 1969, James, 1984) 0 &
AAretal Hato| AR SHRFOR 2gstHA B
A4S HAlgle HHgrZ o, 8o HEE(p)
2. 0.05-0.5day"!, =& HHARE (tton) S 1.0
-2.0 day~'=& 74]"}9'& o] 2ol A il

= Z=nzla “TYPICAL RANGE FOR

L

QUALZE REACTION COEFFICIENTS” (Brown

F26% F39 19934 of 81

and Barnwell, 1987)oll A A&} Al&3}¢Tt.

Tabel 2. Input data used in model calibration and

verification

Reach{ Mileage |Model Disch Travel Mean CDOD, Dhss. Ox.
time W-Tomp, deficat

number| Up |Down| run | ({t%/sec) thr) ) (mg/1)
1 114.15( 1340 CAL 15% 20 67 80
VER 21.3% 3.3 37 105%

2 113.40)13.30§ CAL 4.7 0.3 67 0.8
VER 27 0.7 37 0.6

31133011821 CAL 181 1.4 A7 0.0
VER 8.0 3.5 37 0.0

4 118211084 CAL 415 11 47 1.0
VER 277 2.2 37 1.3

5 {10.841 1025 CAL 4.1 05 65 0.2
VER A0 1.4 37 0.6

€ 102511003 CAL 10 A B5 11
VER 1.5 0.2 38 1.7

7 [ 10.13] 982 CAL 378 0.4 87 0.0
VER 30.2 0.9 3R 0.5

8 9821 9.56 | CAL 08 01 67 0.1
VER 0.1 0.2 33 1.0

4 956 | 8.441CAL 09 18 87 ol
VER 07 3.2 34 1.0

10 BA4{ 7.79| CAL 36 10 67 05
VER 1.7 1.5 3y 0.9

11 7.791 559 CAL 1.8 4.2 63 0.1
VER 08 15 3R 0.8

12 5591 4.96 | CAL [$5:) LG 8 0.5
VER 0.3 2.2 39 1.5

13 4861 495 CAL 04 0l 68 1l
VER 0.0 0.1 ki 1t

14 4951 478 | CAL 18 0.3 (2.3 i
VER 1.1 05 33 L6

15 4.78) 458 | (AL 04 0.3 B3 £ 0.7
VER 0.2 0.5 38 2.4 1.2

16 4561 438 CAL 0.8 0.2 B3 0 07
VER 0.0 0.5 38 0.0 iy

17 4,381 433 CAL 4.2 0.4 63 1n 0.9
VER 37 0.1 34 BR 0.3

18 433} 404 CAL 24 0.3 63 e 0.1
VER 1.1 0.5 a7 [ 0.6

19 4,141 314 | CAL 03 e 63 A1 12
VER 1.5 2.2 37 L 0.4

20 3141 238 CAL 15.4 0.7 67 2t 0.2

VER 6.2 1.3 37 i) (2,

21 2381 153 CAlL 1.8 08 67 (B3 Q.
VER 1.3 1) 37 K2 0.5

22 1531 106 | CAL 1.2 0.6 87 1N 14
VER 09 1.1 37 h¥ 3.3

23 1.06] .79 CAL 16 0.2 87 n.L 0.6
VER 1.3 0.4 37 1i0 0.4

24 0791 0.00| CAL H.0 0.4 A7 £ 11
VER 5.7 1.2 37 vH ]

* 110 at begimming of the model roach
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Table 3. Model—calibration reaction rates

Reach River K w A R f 3 ":f. . :;1 ":0 "‘:’;‘ s ¢

number it I I L e S IR el e | ey | | ey D

1 # 1asT 103 A 9.8 0.2 1.76 0.9 a7 1.40 L.y 350 1.1 1.30 AR}
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