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II. LAKE AND DRAINAGE BASIN CHARACTERISTICS 

A. Lake Morphometryt: 

1. Surface area: 44.52 kilometers 2 • 

2. Mean depth: 3.0 meters. 

3. Maximum depth: Unknown. 

4. Volume: 133.560 x 106 m3 • 

5. hydraulic retention time: 1.6 years (based on outlet flow). 

B. Tributary and Outlet: 
(See Appendix C for flow data) 

1. Tributaries-

Name 

Little Chickasaw Creek 
Chickasaw Creek 
Beaver Creek 
Coldwater Creek 
Barnes Creek 
Prairie Creek 
Minor tributaries & 

immediate drainage -

Totals 

2. Outlet-

Beaver Creek (D-2) 
Miami & Erie Canal 

C. Precipitation***: 

Total 

Drainage 
area (km2 )* 

18.2 
47.7 
52.8 
49.7 
9.3 

13.6 

54.6 

245.9 

171.5** 
118.9** 
290.4 

1. Year of sampling:. 114.7 centimeters. 

2. Mean annual: 92.9 centimeters. 

t Youger, 1975. 

Mean flow 
(m 3 /sec)* 

0.2 
0.5 
0.5 
0.5 
0.1 
0.1 

1.0 

2.9 

1.6 
1.1 
2.7 

* For 1 imi ts of accuracy, see Working Paper No. 175, " ... Survey 
1973-1976". 

** Includes area of lake. 
*** See Working Paper No. 175. 
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III. LAKE WATER QUALITY SUMMARY 

Grand Lake of St. Marys was sampled three times during the open­

water season of 1973 by means of a pontoon-equipped Huey helicopter. 

Each time. samples for physical and chemical parameters were collected 

from four stations on the lake and from one or more depths at each 

station (see map. page v). During each visit, a single depth-integrated 

(near bottom to surface) sample was composited from the stations for 

phytoplankton identification and enumeration; and a similar sample was 

collected from each of the stations for chlorophyll ~ analysis. A 

sa~p1e was also collected for algal assays but was lost in shipment. 

The maximum depths sampled were 1.2 meters at station 1, 0.9 meters at 

station 2, 1.5 meters at station 3, and 0.9 meters at station 4. 

The lake sampling results are presented in full in Appendix D and 

are summarized in the following table. 



A. SuMMAh'Y OF PHYS-ICAL AND CHEMICAL CtiARACTERISTICS FO~ LAKE SAINT MARYS 
5 TOR£T CvuE 3927 

1ST SAMPLING ( 51 4/73) 2ND SAMPLING ( 81 1/73) 3RD SAMPLING (10/11113) 

4 5 ITES 4 SITES 4 SITES 

PARAMETER RANGE MEAN MEDIAN ~ANGE I'iEAN MEDIAN RANGE MEAN MEOIAN 

TEMP tCI 11. 9 12.7 12.2 12.2 23.4 24.2 23.8 23.8 19 .. 4 21 .. 2 20.1 19.8 

O{SS OXY (MG/L) 8.6 9.4 8.9 8.9 6.B 8.2 7.5 7.6 7.8 11.0 9.4 9.4 

CNDCTVY {MCK:OMOJ 370. 400. 389. 390. 338. 350. 343. 342. 309. 330. 318. 319. 

PH (STAND UNITS) 7.2 8.2 7.9 801 8.6 9.1 8.8 8.8 8.B 9.2 9.0 9.1 

TOT ALK ("'GIL) 9B. 111. 105. 106. 88. 96. 92. 93. 87. 89. 88. 89. 

TOT P (MG/L) 0.140 - 0.303 0.213 0.203 0.115 - 0.136 0.121 0.129 0.083 - 0.480 0.194 0 .. 106 

ORTHO p (MG/l) 0.011 - iI.018 0.013 0.012 0.010 - 0.018 0.013 0.012 0.023 - 0.041 0.032 0.032 

NOZ-NO) U-IGIL) 0.090 - 0.1)0 O.lu'1 0.105 0.100 - 0.170 0.145 0.155 a.050 - 0.060 0.052 0.050 m 

AMMONIA (MG/L) 0.090 - 0.130 0.105 0.110 0.090 - (1.130 0.107 0.105 0.070 - 0.100 0.082 0.080 

KJEL N (MG/ll 2.000 - 3.400 ?612 2.550 2.000 - 2.200 2.100 2.100 1.200 - 1.700 1.375 1.300 

I NOkG N (MG/Ll 0.180 - 0.260 0 .. 214 0.215 0.190 - O.JOO 0.252 0.260 0.120 - 0.160 0.135 0.130 

TOTAL N (MG/U 2.100 - 3.500 2.721 2.66~ 2.1 SO - 2.360 2.245 2 .. 235 1.250 - 1.750 1 .. 427 1.355 

CHL~PYL A (UG/Ll S6.0 - 144.5 100.9 101.6 69 .. 7 88 ... 82.1 85.1 45.3 63.2 54.4 54.6 

SECChI C"IE TE.-""S) 0.1 0.3 0.1 0.1 0.4 0.5 0.4 0.5 0.2 1.0 0.6 0.7 

> , 
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B. Biological characteristics: 

1. Phytop1 ankton -

Sampling Dominant A1 gal Units 
Date Genera j2er m1 

05/04/73 1. Osci11atoria ~. 66,768 
~ 2. Fragi1aria ~. 15,396 

3. F1 agell ates 7,622 
4. SteQhanodiscus ~. 6,707 
5. Scenedesmus ~. 3,506 , 

Other genera 16,464 

Total 116,463 

08/01/73 1. Lyngbya ~. 19,563 
2. Anabaenoj2sis ~. 9,350 
3. Oscillatoria ~. 5,589 
4. Nitzschi a ~. 3,049 
5. Stej2hanodiscus ~. 2,744 

Other genera 10,874 

Total 51,169 

10/11 /73 1. Lyngbya ~. 10,036 
2. Microc,Ystis ~. 2,936 
3. Dact'y1ococcoj2sis ~. 2,731 
4. Osci11atoria ~. 1,911 
5. AQhanizomenon ~. 1,638 

Other genera 7,099 

Total 26,351 



2. Chlorophyll a -

Sampling 
Date 

05/04/73 

08/01/73 

10/11/73 

C. Limiting Nutrient Study: 

8 

Stati on 
Number 

01 
02 
03 
04 

01 
02 
03 
04 

01 
02 
03 
04 

Ch 1 orophy11 
( ]19/1) 

a 

56.0 
75.9 

144.5 
127.3 

86.2 
84.1 
88.4 
69.7 

61.8 
63.2 
45.3 
47.4 

The sample collected for algal assays was lost in shipment. 

The lake data indicate a combination of limiting nutrients. 

Following is a tabulation of the mean inorganic nitrogen to 

orthophosphorus ratios for each of the stations and sampling 

times with the indicated limiting nutrient in parenthesis. 

Station 05/04/73 08L01U3 10/11 /73 

01 18/1 (P) 7/1 (N) 4/1 (N) 

02 25/1 ( P) 21/1 (P) 4/1 (N) 

03 16/1 (P) 19/1 (P) 4/1 (N) 

04 20/1 (P) 22/1 (P) 5/1 (N) 
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IV. NUTRIENT LOADINGS 
(See Appendix E for data) 

For the determination of nutrient loadings, the Ohio National 

Guard collected monthly near-surface grab samples from each of the 

tributary sites indicated on the map (page v), except for the high 

runoff months of March and April when two samples were collected. 

Sampling was begun in May, 1973, and was completed in April, 1974. 

Through an interagency agreement, stream flow estimates for the 

year of sampling and a "normalized" or average year were provided by 

the Ohio District Office of the U.S. Geological Survey for the 

tributary sites nearest the lake. 

In this report, nutrient loads for sampled tributaries were deter­

mined by using a modification of a U.S. Geological Survey computer 

program for calculating stream loadings*. Nutrient loads shown are 

those measured minus point-source loads, if any. 

Nutrient loads for unsampled "minor tributaries and immediate 

drainage" ("ZZ" of U.S.G.S.) were estimated using the means of the 

nutrient loads, in kg/km2/year, at stations B-1 and F-l and multiply­

ing the means by the ZZ area in km 2
• 

The community of St. Henry did not participate in the Survey, 

and nutrient loads were estimated at 1.134 kg P and 3.401 kg N/capita/ 

year. 

* See Working Paper No. 175. 



A. Waste Sources: 

1- Known municipa1* -

Pop. 
Name Served** 

St. Henry 1 ,276 

2. Known industria1 t -

Name Product 

Avco New Idea ? 

* Treatment plant questionnaire. 
** 1970 Census. 

10 

Treatment 

ext. aero 

Treatment 

? 

*** Estimated at 0.3785 m3/capita/day. 
t Youger, 1975. 

, 

Mean Flow Receiving " 
(m 3/d)*** Water 

483.0 Coldwater Creek 

(m 3 /d) Water 

? Coldwater Creek 



" 
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B. Annual Total Phosphorus Loading - Average Year: 

1. Inputs-

Source 
kg PI 
yr 

a. Tributaries (non-point load) -

Little Chickasaw Creek 
Chickasaw Creek 
Beaver Creek 
Coldwater Creek 
Barnes Creek 
Prairie Creek 

B25 
3,450 
2,960 
6,430 

635 
1,785 

b. Minor tributaries & immediate 
drainage (non-point load) - 3,085 

c. Known municipal STP's -

St. Henry 

d. Septic tanks* -

1,445 

275 

e. Known industrial - Avco New Idea ? 

f. Direct precipitation** -

2. Outputs­

Lake outl et 

Total 

Beaver Creek 
- Miami & Erie Canal 

Tot. 

780 

21,670 

9,695 
5,325 

15,020 

3. Net annual P accumulation - 6,650 kg. 

% of 
total 

3.8 
15.9 
13.7 
29.7 
2.9 
8.2 

14.2 

6.7 

1.3 

? 

3.6 

100.0 

* Estimate based on 500 permanent and 169 seasonal shoreline dwellings 
and one state park; see Working Paper No. 175. 

** See Working Paper No. 175. 
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C. Annual Total Nitrogen Loading - Average Year: 

1. Inputs-

Source 

a. Tributaries (non-point load) -

Little Chickasaw Creek 
Chickasaw Creek 
Beaver Creek 
Coldwater Creek 
Ba rnes Creek 
Prairie Creek 

kg N/ 
yr 

27,335 
61,085 
58,905 
66,625 
14,295 
22,515 

b. Minor tributaries & immediate 
drainage (non-point load) - 82,965 

c. Known municipal STP's -

St. Henry 

d. Septic tanks* -

4,340 

10,325 

e. Known industrial - Avco New Idea ? 

f. Direct precipitation** -

2. Outputs­

Lake outlet 

Total 

Bea ver Creek 
-Miami & Erie Canal 

Tot. 

48,065 

406,455 

141,490 
96,345 

237,835 

3. Net annual N accumulation - 168,620 kg. 

% of 
total 

6.7 
15.0 
17.0 
16.4 
3.5 
5.5 

20.4 

1.1 

2.6 

? 

11 .8 

100.0 

* Estimate based on 500 permanent and 169 seasonal shoreline dwellings 
and one state park; see Working Paper No. 175. 

** See Working Paper No. 175. 
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, 

D. Hean Annual Non-point Nutrient Export by Subdrainage Area: 

Tributary 

Little Chickasaw Creek 
Chi ckasaw Creek 
Beaver Creek 
Col dwater .Creek 
Barnes Creek 
Prairie Creek 

kg P/km2/yr 

45 
72 
56 

129 
68 

131 

kg N/km2/yr 

1,502 
1,281 
1,305 
1,340 
1,537 
1,656 
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E. Yearly Loads: 

In the following table, the existing phosphorus loadings 

are compared to those proposed by Vollenweider (Vollenweider 

and Dillon, 1974). Essentially, his "dangerous" loading is 

one at which the receiving water would become eutrophic or 

remain eutrophic; his "permissible" loading is that which 

would result in the receiving water remaining oligotrophic 

or becoming oligotrophic if morphometry permitted. A meso-

trophic loading would be considered one between "dangerous" 

and "permissible". 

Note that Vollenweider's model may not be applicable to 

water bodies with short hydraulic retention times. 

grams/m 2 /yr 

Total Phosphorus 
Total Accumulated 

0.49 0.15 

Vollenweider phosphorus loadings 
(g/m2/yr) based on mean depth and mean 
hydraulic retention time of Grand Lake of St. 

"Dangerous" (eutrophic loading) 
"Permissible" (oligotrophic loading) 

Tota 1 Nitrogen 
Total Accumulated 

9.1 

Marys: 

0.28 
0.14 

3.8 
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VI. APPENDICES 

APPENDIX A 

LAKE RANKINGS 



LAKE DATA TO BE USED IN RANKINGS 

LAKE MEDIAN MEDIAN 500- MEAN 15- MEDIAN 
CODE LAKE NAME TOTAL P INOKG N MEAN SEC CrlLOHA MIN 00 0155 O><TrlO P 

3901 8EAC~ CIT' RESERvOIR 0.122 l.y90 489.000 10.867 1l.600 O.OIS 

3902 BUCKEYE LAKE 0.179 0.380 490.000 186.567 9.600 0.020 

3905 CHAHLE5 MILL RESERVOIR 0.127 0.465 482.555 67.144 15.000 0.011 

3906 DEER CREEK RESERVOIR 0.098 2.980 470.125 9.887 13.900 0.036 

3907 DELAWARE RESERVOIK 0.086 2.340 4B4.111 10.856 14.500 0.024 

3908 DILLION RESERvOIR 0.163 1.590 481.250 27.400 14.300 0.037 

3912 GRANT LAKE 0.113 0.570 486.333 40.533 12.200 0.019 

3914 HOOVER RESERVOIR 0.040 1.640 462.750 13.017 14.800 0.008 

3915 INDIAN LAKE 00120 0.380 485.222 76.855 14.200 0.012 

3917 LORAMIE LAKE 0.185 1.380 494.000 1040100 8.200 0.019 

3921 MOSQUITO CREEK RESERVOIR 0.058 0.150 465.333 36.261 11.600 0.006 

3924 PLEASANT HILL LAKE 0.036 0.455 456.833 22.850 14.700 0.010 

3927 LAKE SAINT MARYS Oe1 4 8 0.200 484.167 79.150 8.200 0.014 

3928 ATW00D QESERV(,..JIR 0.031 0.205 462.000 1b.442 14.700 0.005 

3929 BERLIN RESE~"OI" 0.042 0.900 465.4.35 15.496 13.600 0.006 

3930 HOLIDAY LAKE 0.125 0.575 465.333 55.350 15.000 0.034 

393} O'SHAUGN[SSr ,::{ESONOIR a.20e; 3.070 479.333 5.522 14.900 0.159 

3932 ROCKY F"ORK L~KE 0.067 0.790 473.000 38.022 15.000 0.010 

3933 SHAwNEE LA<E o .Ob9 2.380 474.33] 39.567 15.000 0.009 

3934 TAPPAN LAl'\t 0.040 0.280 466.111 37.711 15.00c. 0.007 

t. • 



, , 

PERCENT Of LAKES WITH HIGHER VALUES (NUMSE" Of LAKE, wITH ,HIGHE~ VALUE,' 

LME 
CODE LAKE "lAME 

3~01 BEACH CITY RESERvOIR 

3902 BuCKEYE LAKE 

3905 CHARLES MILL RESERVOIR 

390b DEER CREEK RESERVOIR 

3907 DELAwARE RESERVOIR 

3908 DILLION RESERVOI" 

3912 GRANT LME 

3914 HOOVER RESERVOIR 

3915 INDIAN LAKE 

3917 LORAMIE LAKE 

3921 MOSQUITO CREEK RESERVOIR 

3924 PLEASANT HILL LAKE 

3927 LAKE SAINT MA"YS 

3928 ATwOOD RESERVOIR 

3929 BERLIN RESERVOIR 

3930 HOLIDAY LAKE 

3~31 O'SHAUGNE~SY HEStRVOIR 

3932 ROCKY fORK LAKE 

3933 SHAWNEE LAKE 

3934 TAPPAN LAKE 

MEDIAN 
TOTAL P 

37 

!l 

26 

53 

58 

16 

47 

87 

42 

5 

74 

95 

21 

100 

79 

32 

o 

68 

63 

87 

n 

2l 

5) 

10) 

III 

3) 

9) 

16) 

8) 

II 

14) 

18) 

4) 

19l 

15) 

6l 

0) 

13) 

12) 

16) 

MEDIAN 
INO~(, N 

21 

76 

63 

5 

16 

32 

58 

26 

76 

37 

100 

68 

95 

89 

42 

53 

o 

47 

II 

~4 

4) 

14) 

12) 

Il 

3) 

6) 

ll) 

5) 

14) 

7) 

19) 

13) 

18) 

17) 

8) 

II)) 

0) 

9l 

2) 

16) 

500-
MEAN SEC 

II 

5 

37 

63 

32 

42 

16 

89 

21 

o 

82 

100 

26 

95 

74 

82 

47 

58 

53 

68 

2) 

II 

7l 

12) 

6) 

8l 

3) 

17l 

4) 

0) 

15) 

19) 

5l 

l<3l 

14) 

15) 

9) 

III 

10 ) 

13) 

MEAN 
CHLORA 

84 

o 

21 

95 

89 

58 

32 

79 

16 

5 

53 

63 

11 

68 

74 

26 

100 

42 

37 

47 

16) 

0) 

4) 

18) 

17) 

III 

6) 

15) 

3) 

1) 

10) 

12) 

2) 

13) 

14) 

5) 

19) 

8) 

7l 

9) 

• 

15-
MIN 00 

82 

89 

II 

63 

47 

53 

74 

32 

58 

97 

82 

39 

97 

39 

68 

11 

26 

II 

11 

II 

15) 

17) 

0) 

12) 

9) 

10) 

14) 

6) 

II) 

18) 

15) 

7l 

18) 

7l 

13) 

0) 

5) 

0) 

0) 

01 

o 

"'E()jAN 
DIS> O~THO P 

42' 8) 

26 ( 5) 

58 III 

11 ( 2) 

21 ( 4) 

5 ( II 

34 ( 6) 

79 ( 15) 

53 10) 

34 6) 

92 17) 

66 12) 

47 ( 9) 

100 19) 

92 ( 17l 

16 3) 

o ( 0) 

66 ( 12) 

74 ( 14) 

84 ( Ib) 

INLJEX 
Nli 

277 

c07 

216 

290 

263 

206 

261 

392 

266 

178 

483 

431 

297 

491 

429 

220 

173 

2n 

249 

381 



LAI'i\ES R.1-.... r(ED By INDEx 1\j0S-. 

~A"-lK lAKE CODE lAKE '1A"IE INDEX Nt) 

3920 ATwuUO RE~t~V01~ 491 

2 3';21 MO,VUlTO CREEK ,ESERYOjR 483 

3 3n4 ~LEASANT HllL lAKE 431 

4 3929 dERllN RESERvOIR 429 

5 )°14 ~OOVER kESERVOIR 392 

6 )q]4 TAPPA'I LAKE 381 

7 3927 lME SAINT MARYS 297 

8 )~32 ROCK'y FORK LAKE 292 

9 3906 DEER CREEK RESERvOIR 290 

10 )901 BEACH CITi RESERVOIR 277 

II )915 INDIAN LAKE ?66 

12 3907 DELA_ARE RESERVOIR 263 

13 )';12 GRANT LAKE 261 

14 )n3 SHA"NEE LAKE 249 

15 3930 HOLIDAY LAKE 220 

16 3905 CHARLES MILL RESERVOIR 216 

17 3902 8UCKEYE LAKE 207 

18 3908 DILLION RESERVOIR 206 

19 3917 LORAMIE LAKE 178 

20 )931 O'SHAUGNESSY RESERVOIR 173 

9! .?_ 



APPENDIX B 

CONVERSION FACTORS 



CONVERSION FACTORS 

Hectares x 2.471 = acres 

Kilometers x 0.6214 = miles 

Meters x 3.281= feet 

Cubic meters x 8.107 x 10-4 = acre/feet 

Square kilometers x 0.3861 = square miles 

Cubic meters/sec x 35.315 = cubic feet/sec 

Centimeters x 0.3937 = inches 

Kilograms x 2.205 = pounds 

Kilograms/square .kilometer x 5.711 = lbs/square mile 

I 
" I 

I 



APPENDIX C 

TRIBUTARY FLOW DATA 

,'. 



r~IdVT4kY FLu .... II ... F0~t44riv:1J fuk O'il~ 1127/7'3 

LAK£ coot: 39,27 ~~AN0 LAKt. sr. ~AHY~ 

rurAL t)RAINAGE AKEA Or LA"£'. ($0 r(i·O -:'Jv. 1 

SUH-Dr?A INAl:;t. 
TRlbUTA~Y AREA (Sf) O<,'''l J .)M~ t-I"'d '4t.1"" .... t-'r.: 

3"tc7Al llB.Y 1.7 v 2.iJ4 e.."'4 2.3i< 
3427i3J 1ti.<:: v.co 0.31 iJ • •• ...; 0.37 
3927C1 47."1 u.bd (.;.'12 1. 1 ':1 (j.'-JO 
3927l)j '>2.d v. 76 0.",1 1 • 3D l.vS 
3",Z7Ue. 171. '> 2.'+'+ 2.42 4.1':1 J. '+J 

3427£1 4':1.1 u. II \i.~S 1.22 u. '-j',:/ 
]927Fl '1.3 J. i-.J D.ln Vee4 v.e.G 
j-'.,oC; 7G 1 13.6 0.1':1 0.c''+ l).j4 ;).2:r 
39272Z 9B.9 1.42 1.0"1 ~ .41 1~"i3 

rurAL I)>-?AI''-IAGI:. A'-<tA uf L.tl,r(t. 
SUI'!' uf ::'Ub-l);..' A I ''-Ilh,t: Ak'i:AS 

I-1EA1\i MUNTHL Y fLV .... ~ Af>.jiJ 'JA. I L t VLVr;S(U-.';:.» 

nu 8vI AI"(Y VONrrl ytAr-: ;.;,fAr-. FUiN ')14. y r L(JW 

.Ni7Al 5 /] f,.' .. 7~ c 0.42 
b 13 2 .. 2':'; q 1. cC 
7 n 0.4>- 10 :J.2-':) 

8 73 -v.':::>4 12 0.S<+ 

" 73 'J .:'>4 ~ 'L-.':::>~ 

I, 7'.3 fl. S 1 10 u.'::>l 
II 7j v. '':> 1 11 0.:::''+ 
P 13 v .. ~'"'. " 1).')1 

1 -7 .~ v.~l 12 ,1.,1 

" 7'+ :) • L, I lJ ", .. :::1 
3 ,. '.' .. ~l J ., .. :) .. 
4 f. G.:-! e v .. '::'1 

3"..l2hl ~ 7, ;;,.12 " ;,. .• l; 7 

0 7 :'. !J .. ::1""+ , t, .. J "j 

7 13 v." ! leo i,i, • .J '+ 

M "lj ~; • 1 ., P ..... ::l ;f , fJ & • .;iJ V.-i)v 

IG 7..! \) .. L'_j I J ~.1J3 

11 13 {j • :I.::' 11 0'Ov:> 
12 n D .. 1:"" ~ \1.u3 

I. ~.14 Ie U .. \"I;"; 

? 7. '/'O t '" 17 \;.~j 

J h 0._:n J IJ'O C<+ 
4 y •• \, .. :< 1 " 'J.13 

• 

MAY 

1.36 
v.c2 
0.:;,4 

O.be. 
i.91j 
0.':17 
J. 11 
G. 1 t:"-
1 • 13 

c'-::iu.l 
SC"lv .. b 

u"' 

i..,. 
c, 

I" 
21 

NU:-<!NALIlEu -FLOWS (eM!>i 
JUN JUL 

i.J.76 v.51 
v.12 -0.07 
u. 31 0.21.1 
U.::S4 O • .c2 
1.10 U.11 
v.31 0.21 
v.vb 0.-3 ... 
0.vf.\ U.Vb 
iJ.~':::> v.4i 

::.lJMMu,Ky 

i"L0l1i uAY 

t' • ~ ~ 
v. :>1 

v.lb 
v.Vb 

Au_G 5EP 

lJ.~4 v.lB 
0.04 0.02 
O.1V 0.07 
UoIl v.{jlj 
0.34 v.iS 
u.I0 0.07 
v.02 0.01 
0.03 0.02 
v ... d ll.l6 

TOTAL FLOW I!IJ -= 
TOT AL FLOw OUT .:::: 

rUJw 

OCT 

0.22 
0.03 
0.09 
0.10 
0.31 
0.0-:1 
0.02 
O.Oi' 
0.1 ~ 

66.99 
0.0 

• 

NOV 

0.45 
O.ul 
0.18 
0.20 
O.6S 
(J.19 
0.03 
O.OS 
0.40 

o 

DEC 1-1£.l\.N 

0.96 1.14 
0.15 0.17 
0.40 0.46 
0.42 0.51 
1.42 1.64 
0.<+0 0.4'/ 
0 .. 07' 0.09 
O.lI 0,.13 
O.B2 0.95 



, 
" ~ 

Ik1I.l:lUTAI<Y fLUw iNf'JKMAf10N FOr( 0111u 1/27115 

LI\I\t. rvD~ 3y?7 ·~.:tA',",,-, LA",t... :::.T. -M.'.\tl~5 

YEt..N '''l(;~jTMU' f"L')"'~_ -AI1''; UAILY FLvwS'(CM;:;.} 
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" lJ v.:;3 q !".:..1. 
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? /4 '-' ... .., i ." ':;;.32 , I. 3. ~ 7 J ":::> .. _? f b 'h.2l 

• I. 1.42 , \} .. ..., 7 21 J.~4 

-J4? fI:. l " 7J G.31 t ,~ • 1 :J 

" 7} v. -.;.) " ,J. :-.1 
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TRIBUTARY FLOw INFORMATION FOR OHIO 1127175 

LAKE CODE 3927 GRANO LAKE. ST. MARYS 

MEAN MONTHLY FLOWS AND DAILY FLOwS(CMS) 

TRIBUTARY MONTH YEAR MEAN FLOw DAY FLOW DAY FLOW DAY fLOW 

3927Fl 5 73 0.06 6 u.03 
6 73 0.17 9 0."09 
7 73 0.04 15 0.02 
8 73 0.(18 12 0.31 
9 73 0.00 9 0.0 

10 73 0.01 13 0.01 
11 73 0.05 11 0.02 
12 73 0.07 8 0 .. 01 

1 74 0.37 12 0.03 
2 74 0.08 17 0.03 
3 74 0.17 3 0.13 1" 0.09 
4 74 0.17 2 0.07 21 0.03 

392761 5 73 0.09 6 {l.O5 
6 73 0.25 " 0.13 
7 73 0.06 15 0.03 
8 73 0.12 12 0.45 
9 73 -0.-00 

10 73 0.02 13 0.02 
11 73 0.08 11 0.04 
12 73 0.11 8 0.02 

1 74 0.57 12 0.05 
2 74 0.12 17 0.05 
3 74 0.24 3 0.18 19 0.12 
4 74 0.25 2 o.ll 21 0.05 

3927Zl 5 73 !l.62 
6 13 1.95 
1 73 0.42 
8 73 0.45 
9 73 0.00 

10 13 i).OS 
II 73 0.31 
12 73 0.,+0 

1 74 1.95 
2 14 0.42 
3 14 0.82 
4 74 0.82 

~ • 



APPENDIX D 

PHYSICAL and CHEMICAL DATA 
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APPENDI X E 

TRIBUTARY and WASTEWATER 
TREATMENT PLANT DATA 
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