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INTRODUCTION 

This report deals with the_ hydrologic results of a water 

measurement program which was in operation at the collection system 

of the Twin Lakes Rese:-voir and Canal Company duri:ng the major runoff 

period of 1964 " The program was accomplished through the cooperative 

effort of the Twin Lakes Reservoir and Canal Company and the Civil E ngi ­

neering Section of the Engineering Research Cente r , Colorado State Uni ver •· 

sity, Fort Collinse Colo rado " The "rwin Lakes Reservoir an d Canal 

Company furnished materials , equipment 9 labor and water stage recor ­

ders; Color ado State Unive.rsity furnished technical assist ance and ac ·,:ed 

primarily in an advisory capacity . 

OBJECTIVES 

The objectives of the waler measurement progra m were to dete r -­

mine seepage losses in selected reaches of both the Connection C ;; nal and 

the Tabor Canal; to more accurately define runoff qua:nti t ies a nd e stL.na: e 

peak nows origi.nating in the various cont ributing water sh eds ; an d to begir­

collecting accurate flow data. on a long te:rm b a sis for use in ev a luating 

research projects that may be initia ted in this area by Colora do ~;t.a t e Univer ­

sity . 

PROCEDURE 

Seven gaglng sites were selected ~ 

Gaging Site No , 1, GrizzlY Creek just a.bove Grizzly Rese.rv,:iir 

Gaging Site No . 2 _ Lincoln Creek just above Grizzly Reservoir 

Gagin,rr Site No , 3 . Tabor Canal above Grizzly Re servoir 

Gaging Site No 4 ,. Connecti on Canal just abov e Grizzly Reservoir 

Gaging Site No , 5 . Connection Canal at Tunne1 No . 2 Outlet 

Gaging Site No . 6 , Canal just below Last Man Reservoir 

Gaging Site No . 7 . Tabor Cana l just below Tabor Gulch 
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Stilling wellsv staff ga.ges·,, a.nd Type F Stevens Recorders were 

· installed . Current meter measurements were accomplished and rating 

curves were established for ea.ch of the selected gaging sit es~ 

The following current meters 9 used in the water measurement 
-
p_rogram,. were rated at the Current Meter Calibration Site, Colorado - . 

. •. State University, Fort Collins , Colorado on April 11, 1964 by II.ii . Parshall . 

·-

1 . Gurley (Price) Meter No . 631412 

26 Gurley (Price) :Meter No. 38372 

-3. 

4. 

5. 

Gurley (Price) Meter No . 38367 

Gurley {Price) Meter No. 38365 

Gurley (Price) Meter No. 37260 

-- ·- - - - Current m eter measuremen ts and discharge calculations were made 

by Mr. Paul Hayes* (Civil Engineering Student, Colorado Sta te University -

=graduated with B . S o Degree in June f 965) -under the m1pervision of the 

·author. l\Jir o Hayes is cer-~ainly to be con:rr.nended for his effort in this 
-

_study . 

-RESULTS 

Several discharge measur"ernent s were made a t each gaging site 

during t.he summer in order to develop a reprcsentz.tive cur ve for the 

'range of stage encountered. 

Dates, mean reference gage height s and computed discharges for 

current meter ings c?.t each of the seven gaging sites are listed below 

respective rating cur.-,res are included for each gaging station~ 

* Employed by the T win Lakes Reservoir and Canal Company, Ordway, 
Colorado during the s ummer of ! 964. 
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Gaging Site No. 1 •· Grizzly Creek just abc,;e Grizzly Reservoir 

Date 

June 3, 1964 
- __ - ---- 5 

__ _ j. 0 

16 
19 
Zi 

- 25 -
29 
30 

·-

July 1, 1$64 
4 
6 
9 

11 
13 =-:;.. __ _ -
22 
23 

- 24 
~ .. 

25 
27 --- - .. 

- - 29 
30 
31 

.: I -

August 12 1964 
10 
12 
15 
17 

7 0 
21 
22 
25 
26 
27 
28 

Mean Reference 
Gage Height (fil) 

1.48 
- 1.68 

1.95 
1.98 
1 . 74 . 
L88 
2 . 04 
L80 
1.90 

1.99 
1.8i 
L86 
1.57 

C ~ 1 , 77 

.L57 
1.43 
1 :44 
1,56 
1.55 
1.50 
L 43 
L 4 i 
1. 39 

1. 37 
1.33 
1.30 
L29 
1.29 

· r .-33-

1. 31 
1. 30 
1.26 
1.25 
1.26 
1. 24 

Computed Disch-9.rge (cfs ) 

6 . 8 
11.0 
23.1 
30.5 
16 . 6 
22.7 
28 . 5 
16 . 6 
23.6 

27.0 
15 .. 3 
20 .i 
10 . 3 
16 . 0 
11. 7 

6 . 8 
6.4 

10 . 7 
ro . 9 

9 . 3 
7 , 6 
6 . 9 
6 . i 

5 , 8 
5 , 7 
4 . 8 
4 , 5 
4.8 
6 . 0 
5 . 2 
5.5 
4.4 
4 . 2 

a 
4 . 2 
4 .d. .. -

Modified 
➔ 

Cha:.'1.nel 



2.J 

2.2 

2./ 

; 

2.0 · 

1.,~-. 
i 
I 

1.z· 
I 
! 

,i,· 

RATING CURVE GAGING SITE* I 

DISCHAR6£ { CUBIC FJ:ET PER SECONP) 
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Gaging Site No . 2 - Lincoln Creek just above Grizzly Reservoir 

Date Mean Reference Computed Discharge (cfs) 
Gage Height (ft) 

June 3, 1964 1.07 29 . 7 
4 1.22 52 •. 1 
5 1.15 40.3 

10 1 . 25 . 68.4 
16 1. 35 85 . 2 
20 1. 26 58 . 8 
25 1.43 102 . 2 
29 1. 24 50 . 1 
30 1.25 59.9 

July 2, 1964 L27 58 . 0 
4 1.12 37 . 5 
6 1.17 41.5 
9 1.04 26 . 4 

11 1. 02 28.2 
14 0 . 98 27.8 
15 1.02 27 . 8 
16 1.09 27 . 7 
19 0 . 99 26 , 6 
20 0 . 94 18 . 7 

August 3, 1964 0 , 91 16 . 3 
4 Oo90 13 ~6 
5 0. 91 15 . 5 
6 0 . 98 20 . 4 
7 0 . 95 15.9 
9 0 . 9i 15 . 9 

12 0 . 87 14 , 5 
22 0 . 92 13. 4 
26 0 . 86 10 . 7 
27 0 . 88 12 . 7 
28 0 . 85 10 . 8 
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Gaging Site No. 3 , - Tabor Cana4 2.bove Gr izzly Reservoir 

--
Date 

Mean Reference 
Computed Disch&.rge (cfs) Gage Heigh!: (ft) ----···--·--.. ___ ,. _ _..._ ,~ .... -----~--... -

June 4, 1964 1. 24 16 . 3 
5 1.48 24 . 6 

10 2 . 36 68 . 1 
17 2 . 05 45 . 3 
19 1.90 38 . 7* 
21 2 .1 9 53 . 2 
23 1.70 29 ._0 
26 1.88 39 . 5* 
27 1. 70 28 . 3 

July 1, 1964 1.99 43 • 5,;c 
3 1.97 43.9 
4 1.48 22 . 4 
6 1.61 26 . 8 

14 L07 10 . 9 
15 1. 20 13 . 3 
17 1. 32 17 . 6 
19 i.06 9 . 3 

•-. 
,.: ,20 - 1.04 1 i. 9 -

-·, 
August 3~ . 1964 1.01 9 . 5 

.1 0 . 88 6 . 2 
-5' 0 . 9 i 7 . 4 
6 0 . 88 6 . 4 
7 1 0 . 84 5 , 8 
9 0 ~ 81 5 . 5 

22 0 . 92 7 .4 

* Gage height varied mor e tha~1 0 . i O feet during dis(:ha:rge measure ment . 
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- -- Gaging Site No . 4 - Connection Canal j1,1st above Grizzly Reservoir 

Date 
Mean Reference 

Computed Discharge (cfs) 
Gage Height (ft) 

June 3, 1964 1. 33 67,0 
4 L77 101.1 

10 . 2 . 20 13806 
17 2.42 152 . 2 
19 1.92 114.6 
22 2.10 126 . 7 
24 1.85 111 , 7* 
26 3 , 32 237.i 

July 2, 1964 1.95 121 . 6 
3 2 . 10 . 128 . 3,:: 
4 1. 87 113 . 6 
7 1.57 85 ~1 

- 9 1 .. 70 99 . 8 
13 1. 20 58.7 

- - 22 1.13 50.4 
' 

__ 23 o. 98 43 . 5 
25 1.23 58 . 3 
27 0 , 95 41.1 

, - 29 0,88 35 . 6 
30 0 . 85 31. 3 
31 0 . 85 36 0 4 

August 1, 1964 0 . 88 37 , 1 
_.f 10 0 . 79 30 , 2 

12 0 . 72 24 . 8 
17 0 . 75 25 ,6 
18 0 . 63 18 . 6 
21 0 . 80 29 . 4 
22 0 .. 72 23 , 5 
26 0 . 55 15 , 2 

* Gage height varied more than 0 . 1 0 fe et during discharge measurement. 
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__ Gaging Site No . 5 - Connection Canal at Tunnel No . 2 Oi,tlet 

Date Mean Refe rence 
Computed Disc_ha r g e (cfs) Gage Height (ft ) 

June 4, 1964 3. 95 84 . 1* 
10 5 . 28 176.1* 
17 5 . 15 166 . 5* 
19 4 . 40 114 . 1 
20 4 . 97 156 . 1* 
25 4 . 65 130 . 3 

July 2, 1964 4·_ 35 110 . 4 
3 4 . 38 114 . 8>.': 
5 -5 . 15 173 . 1* 
7 4 . 62 132 . 9 

11 3. 68 ".75 . 8* 
13 3. 42 59 . 2 
-22 3. 28 54 . 5 
23 3. t 2 45 . 3 

~ 25 3 . 42 56 . 1 
' " 27 3 . 04 42 . 8 

Z8 2. 91 36 . 7 
29 · 2 . 93 35 . 9 
30 2 . 89 34 . 3 
31 2 . 83 31. 5 

August 1, 1964 2 . 95 · 37 .,4 
10 2;1a 28 . 7 
12 2 , 65 23 ; 1 
13 2 . 78 27 . 9 
17 2. 70 25 , 8 
18 2. 49 18 . 6 
21 2~83 28 . 7 
24 2 . 43 13 . 2 
26 2 . 42 15 o7 

* Gage h e ight varied m ore than O. 1 O feet during d i s cha.rg e measurement . 
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Gaging Site No . 6 - Canal just below Lost Ma.n Res ervoir 

Date 
Mean Ref er e nee Computed Discharge (cfs) 
Gage Height (ft ) 

June 5, 1964 1 •. 46 42 . 1 
12 2.30 96 . 3 
18 2~18 90 . 7 
20 1.84 68.8 
24 2 . 81 - 136 . 2* . -
2s· 1. 91 7602 
27 3 . 26 171. 2 

July· 2, 1964 1.98 75 . 1* 
3 1. 70 59 . 7 
5 1.6& 56 . 1 
7 1. 73 63 . 0* 

, .- 13 1.35 43 . 6 
- 22 0 . 87 25 . 0 

-- -

23 - 0 . 93 28 . 2 
~ 

24 1.19 34 . 5 
25 1. t 7 34 . 5 
26 0 . 76 21.1 
29 0 . 56 17 . 5 
31 0 . 52 15 . 8 

August 1, 1964 0 . 70 19 . 4 
10 0 . 45 13 . 8 
11 0 . 38 13 . 1 
18 0 . 23 9 . 9 
19 0 . 32 10 . 5 
20 0 . 82 25 . 2* 
21 0.47 12 . 7 
22 0 . 35 11 . 6 
25 0.18 7 . 7 
26 0 . 10 6 . 5 
28 0.24 12.7 
31 0 . 1i 8.3 

Sept . 1, 1964 o . 0_9 7.0 

* Gage h eight varied more than 0 . t 0 feet during discharge m easur ement . 
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Gaging Site · No . 7 - Ta.bor C c1.nal just below Tabor Gulch 

· Date Mea n Reference 
Comtluted Discha rge (cfs) 

Gag~ Height (ft) 

June 4, 1964 1.38 23 . 8 
5 1.41 28 . 8 

11 2 . 02 50.0 
11 2 . 42 67 ~4 
16 2 . 18 60 . 3 
17 2 . 1 O 56 . 3 
19 2. 18 56 . 6* 
24 1.54 28 . 8 
25 2 . 36 67 . 8* 
27 1.97 48 . 4* 
29 1.86 . 45 . 6 
30 1.48 . 29 . 0 

July 1, 1964 1. 83 43 . 2* 
4 1. 35 24 ~9 
6 1.41 28 . 5* 
9 1.16 15 . 8 

11 1.14 16 . 1 
14 1.11 15 . 0 
15 1. 16 15 . 7 
17 1.17 19 . 3 
19 1.03 12 ~3 
20 1.02 12 . 4 
30 0 . 88 9 . 3 
I 

August 3. 1964 0 . 97 11. 8 
5 0 . 9 J 9 . 4 
6 0 . 9 1 8 . 9 
9 0 . 8(1 7 . 4 

22 0 0 8(~ 9 . 2 

* Gage height varied mor e tha.n O. i O feet dur ing disc..i.1a rge measureme:.1t. 
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Continuous water stage records w~re obtained at each of the gaging 

sites for the following periods : 

(Gaging Site No. 1 - Grizzly Creek just above Grizzly Reservoir) 
June 2~ 196-1 - August 31, 1964 

(Gaging Site No . 2 - Lincoln Creek just above Grizzly Reservoir) 
June 2 ~ 1954 - Se ptember 7 p i 964 

(Gaging Site No,. 3 - T abor Canal a.hove Grizzly Reservoir) 
June 2 0 1964 - August 27 , 1964 

(Gaging Site No . 4 - Connection Canal just above Grizzly Reservoir) 
June 2 , 1964 - August .27 9 ! 934 

(Gaging Site No . 5 - Coru"'lection Canal a.t Tunnel No , 2 Outlet ) 
June 2, 1964 - August 27 , 1964 

(Gaging Site No . 6 - Canal just b elow Lost Man Reservoir) 
August i 8, 1964 ~ Sep·~ember 4 , ! 964 with selected stage readings 
from June 10, 1964 - June 13, 1964 

(Gaging Site No o 7 - Tabor Can~.l just below Tabor Gulch) 
May 17, 1964 - August 27 , 1964 

Utilizing the continuous water stage records and respective rating 

curves, the hyd:rogr2.ph of the flow past each station can be determined . From 

an analyses of the flow hydrographs1 ~.pparent seepage losses c1.r-e tabulated 

for two s elected reaches: 

1. Tabor Canal between Gaging Station No. 7 and Gaging Station No o 3 

and 

2. Connection C.mal between Gaging Station No. 5 and Gaging Station 

No. 4. 
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Seepage Loss Estimates for Selected Days 

Tabor Canal between Gaging Station No. 7 and Gaging Station No. 3 

Estimated da.ily flow Estimated daily flow 
Apparent 

Date past Gaging Station No. 7 past Gaging Station No . 3 daily loss ( =) 

(Acre-feet) (Acre-feet) 
or gain (+) 
(Acre-feet ) 

June 2, 1964 34 31 -3 
5 66 56 -10 

10 114 104 -10 ~- - -
15 124 114 -10 
20 104 94 ·-10 
25 100 90 -10 
29. 76 74 -2 

July 5 62 60 -2 
10 40 38 -2 
15 44 46 +2 
20 26 - 20 -6 
25 34 38 +4 
27 20 18 -2 

August 5 20 14 -6 
10 14 8 -6 
15 16 10 -6 
20 24 24 0 
24 14 10 -4 
26 10 6 .. 4 
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· - §:eepage Loss Estimates for Selected Days 

Connection Canal between Gaging Station No . 5 and Gaging Station No . 4 -------------=-__,;;;_ __________ ;_.=-----,------~ 

June 

July 

p~te 

5. 1964 
10 
15 
20 
25 
29 

5 
10 
15 
20 
25 
3'0 

August 5 
10 
15 
20 
25 
26 
,I 

Estimated daily flow 
past Gaging Station No. 

(Ac:re-feet) 

208 
350 
400 
292 

.350 
304 

262 
178 
208 
104 
140 
64 

122 
56 
40 
86 
30 
30 

Estimated daily flow d A_~pa;ent 
5 past Gaging Station No. 4 ai Y ~ss(!)=) 

( ) 
or gain -,,-

Acre-feet (A f t ) · ere- ee 

204 ~4 
352 +2 
414 +14 
282 
356 
292 

252 
164 
204 
96 

130 
66 

118 
60 
44 
86 
30 
30 

-!O 
+6 

-12 

-10 
-14 
-4 
~a 

-10 
+2 

-4 
+4 
+4 

0 
0 
0 
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Daill Maximum and Minimur.n Dis charg_E; (reference gag e height in feet -

approximate discharge in cubic feet per second , time) 

Gazing Station No. 1 

Date Maximum Time Minimum Time 

June 2, 1964 1.47 8 8P 1.43 - : 7 · Noon 
3 1.59 - 11 6P 1.41 7 8A 
4 .1. 73 - 16 BP 1.58 - 11 10A 
5 1.80 18 BP 1,68 14 fO A 
6 L98 - 26 BP 1..76 - 17 9A 
7 
8 
9 2.05 .. 30 6P ·Las - 21 10A 

10 i.12 - 33 6P 1 ,. 91 - 23 9A 
11 .2.19 - 37 6P :1 ~ 95 - 25 10A 
12 2 , 12 33 6P 1.96 25 10A 
13 2.07 - 31 5P ,1. 94 - 24. 10A 
14 2,12 - 33 6P 1;. 93 - 24 10A 
15 2.29 - 42 6P C95 - - 26 10A 
16 2.07 - 31 7P 1.93 ... 24 11A 
17 2 ~02 28 3P ·1. 91 - 23 10A 
18 1. 93 - 24 12 :30A 1.80 - 18 Noon 
19 1 t 92 - 24 7P .1. 74 - 16 10A , 
20 1 ! 92 - 24 7P 1. 79 - 18 i 1A 
21 1.94 - 2.4 6P 1. 79 - 18 11A 

~I 1.95 - 25 1P 1.82 - 19 9A 
1.88 - 22 12 :30A 1'.. 73 - 16 10A · 

24 1.97 - 26 7P 1.68 ., 1-{ 10A 
25 2.09 - 32 6P 1.77 ... 17 11A 
26 1.93 - 24 SP Lat - 19 11A 
27 2.01 - 28 6P 1.78 - 18 10A 
28 1.89 - 22 4P 1. 78 - 18 11A 
29 1.82 - 19 6P 1 ~ 74 - 16 11A 
30 1.92 - 23 6P 1. 71 - 15 11A 

July 1 2.01 - 28 6P 1.71 - 15 10A 
2 1.93 - 24 6P 1.73 ~ 16 10A 
3 1. 93 - 24 6P 1. 72 - 15 10A 
4 1. 87 - 21 6P 1.70 - 15 10A 
5 1.86 - 21 6P 1.67 - 13 10A 
6 1. 89 - 22 6P 1.65 - 13 10A 
7 1. 86 - 21 6P 1.65 - 13 10A 
8 1.72 .. 15 7P 1.61 - 11 9A 
9 1. 70 - 14 4P 1. 56 - 10 10A 
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Gaging Station No. 1- -Continued 

Date Maximum .. · . ·Time Minimum .:· Time 

July 10 1. 73 16 6P -
·---

1.47 8 11A 
11 1.80 . 18 6P 1.46 8 10A 
12 1.66 13 6P 1.58 11 11A 
13 1.62 12 5P 1.52 9 11A 
14 1.67 13 9P 1.51 9 10A 
15 1. 78 18 9P 1.51 9 10A 
16 1.71 15 8P 1.58 11 11A 
17 1.61 11 3P 1.57 10 10A 
18 1.57 10 6P 1.50 8 11A 
19 1.52 9 6P 1.47 8 9A 
20 1.47 8 5P 1.45 1 9A 
21 io44 1 GP 1.42 1 11 :30P 
22 1.53 9 3P 1.42 7 ·4A 
23 1.46 8 2P 1.43 7 .. BP 
24 1.63 12 9P 1.43 1 Noon 
25 1.60 11 12 :30A 1.54 9 11A 
26 1.56 10 12:30A L52 9 11 :30P 
27 1.52 9 12:30A 1.49 8 ii :30P 
28 1.50 8 7P 1.46 8 1P 
29 1.45 1 7P 1.43 - " . -7 · Noon 
30 1.43 7 12:30A 1.40 6 11 :30P 
31 1.41 7 2P 1. 38 6 11 ~30P 

.August 1 1.40 6 2A 1.36 6 11 :30P 
2 1.47 8 11P 1. 35 6 3P 
3 1.44 7 4P 1. 39 6 .ZP 
4 1:46 8 6P 1.40 6 2P 
5 1.47 8 9P 1. 38 6 6P 
6 1.41 7 12:30A 1. 37 6 11 :30P 
7 1.40 6 SP 1.37 6 1P 
8 1. 37 6 12:30A 1.35 6 11 ~30P 
9 

10 
11 1. 34 5 4A 1. 31 5 11.: 30P 
12 1.39 6 8P L30 5 BA 
13 1. 33 5 5A 1. 30 5 11:30A · 
14 1.30 5 2P 1.29 5 BA 
15 1.31 5 3P 1.29 5 9A 
16 1.33 5 4P 1. 29 t, 6A 
17 1.30 5 3P 1..28 5 9A 
18 1.29 5 3P 1.27 5 11 :30P 
19 1. 30 5 11 : JOP 1.27 5 BA 
20 1. 34 5 5P 1. 29 5 6A 
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Gaging Station No . 1--Continued 

Date Maximum Time - Minimum ·Time 

·August 21 -1 . 31 5 Noon 1. 29 5 11 ~30P 
22 t. 30 5 2P 1 . 29 5 1.1 :30P 
23 1. 30 5 2P 1 . 28 5 11 :30P 
24 1.28 5 tP 1. 27 5 U :30P 
25 1.27 5 3P t.25 4 11 :30P 
26 1. 26 5 1P 1 .. 24 4 · 11 :30P 
27 1.26 5 4P 1.23 4 11 :30P 
28 1.26 5 3P 1. 21 4 9A 
29 1.24 4 3P LZO 4 11 :30P 
30 1.22 4 3P 1. t 8 4 11 :30P 
li fo19 4 2P 1.17 4 . 11 :30P 

. ' . 

- --

- - -- . I - - -- . - .• 
---·-- . - --.- --· - - ---

- - - .. ,-

' - ·- - . .-- . - . . - - . -
. :- - ··- .::. .-- .. . I.. 

-- - - - .. 
..:. - -: 

~ . .. - -

.- -
- -

•. -

: - -
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Daili Maximum and Mini~um Discharge (reference gage height in feet -,... . 

-approximate discharge in cubic feet per second, time) 

Gaging Station No. 2 

Date - Maximum Time Minimum Time 

June ;- . 2, 1964 1.11 34 7P 1.05 - ~- : .. 26 SA 
3 
4 .1. 23 54 7P 
5 1. 28 65 SP 1.14 38 11A 
·a . 1.53 - (135) BP 1.19 46 10A 
.7 1.65 - ( 170)* BP 1.32 75 11A 
8 
9 1. 37 88 7P 1.17 43 11A 

10 L48 - (120)* 6P 1.23 54 9A 
11 1.52 - (132)* 6P 1.29 67 10A 
12 1.52 ( 132)* 7P 1.30 70 11A 
13 1.43 - 105 6P 1.31 72 Noon 
14 1.52 - ( 132)* 7P 1.26 60 11A 
15 1.65 - ( 170)* 7P 1. 30 70 11A 
16 1.59 - (158)* 7P 1. 39 95 11A 
17J 1.50 - ( 125)* 6P 1. 35 83 11A 
18 1.43 - 105 12:30A 1.28 65 11 :30P 
19 1.41 - 100 7P 1. 21 50 Noon 
20 1.44 - 103 7P 1.24 57 Noon 
21 1.42 - 103 6P 1.25 58 11A 
22 1. 37 88 12~30A 1.17 43 11 :30A 

I 

23 1. 21 50 BP 
24 L42 - 103 7P 1.11 34 11A 
2

1

5 i.43 - ·• 106 7P 1.18 45 11A 
26 ~ 1.43 - 106 SP 1.26 60 1A 
27 1.44 - 109 6P i.24 56 11A 
28 1.40 97 6P 1. 25 58 Noon 
29 1. 25 58 7P 1.23 54 10A 
30 1. 31 72 BP 1.14 38 11A 

July i 1. 35 82 7P 1.15 40 Noon 
2 1. 28 65 8P 1.14 38 Noon 
3 1.30 70 8P 1.13 37 Noon 
4 Lzz 52 9P 1.10 33 1P 
5 1. 21 50 9P 1.10 33 Noon 
6 1. 21 50 gp 1.08 30 1P 
7 1.16 ·U 9P 1.07 29 Noon 

:,: .. 
Estimated . 
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- '\ - -~ - . - - - - - ---- - -· . -- -- - .. ·-- - - - - - ·-· .. -- --
___ .Ga~ ng: Station No . 2-·~Continued 

Date Maximum Time Minimum Time 

_________ July . 8, 1964 1.10 34 BP 1.05 27 11A 
9· L10 . 34 4P 1.02 24 Noon 

10 _ 1. 10 34 8P 1.02 24 1tA n - 1.08 30 9P 
,. 

1 ·. 01 • · 23 1P -
~ -·· - 12 1.11 ·- 34 7P 0. 99 - 21 1P 

13 1.04 25 BP 0.99 21 1P 
14 1.10 34 10P 0.97 19 1P 
15 1. 21 50 9P 1.01 23 Noon 
16 1.16 41 9P 1.06 28 1P 
17 L 13 36 12:30A 1.05 27 11 :30F' 
18 1.05 26 12 :30A 0.99 21 3P 
19 1.02 24 12:30A o.·9a 18 4P 
20 0 . 98 20 12:30A 0 . 93 16 4P 
21 0 . 96 18 gp 0.92 16 2P 
22 0 . 99 21 4P 0 . 92 16 1P 
23 0.99 21 11 :30P 0 . 91 · 15 2P 

- - -- --'--Z4 ---·- - r ~·20 - 48 9P 0.95 18 11A 
25 1.18 45 12:30A 1\ 04 25 . 11 :30P 
·26 i. 04 25 12:30A . o. 97 19 5P 
27 0.98 20 12:30A 0. 93 16 3P 
28 0 . 94 17 12:30A 0.91 15 3P 
29 0.92 16 12:30A o. 89 14 4P 
30 0.91 15 12:30A o!·as 13 4P 
31 0.90 15 12 ~30A 0 . 88 13 6P 

August 1 . 0.93 16 SA 0.88 13 11 :30P 
- 2 0.94 17 11 :30P 0 . 86 13 2P 
: 3 0 . 95 18 12:30A 0 . 90 15 6P 
:4 0 . 98 20 BP o·. 88 13 2P 
5 1.01 23 11P 0.90 15 7P 
6 1.01 23 12:30A 0. 94 17 11 :301? 

-7 0 .. 99 21 4P o.93 16 1P 
8 0 . 98 20 12:30A 0 . 93 16 7P 
9 0.93 16 12:30A 0 . 90 15 SP 

10 0 . 91 15 SA 0 . 88 13 5P 
11 0.89 14 5A 0 . 87 13 8P 
12 1.05 27 9P 0 &88 13 1P 
13 1.02 24 6A 0 . 95 18 11 :30P 
14 0.95 18 12:30A 0-. 90 15 6P 
15 0 . 91 15 4A 0. 88 13 6P 
16 - o.·9s 18 5P 0 . 88 13 1P 
17 0 . 93 16 12:30 A 0 . 88 13 4P 
18 0 . 88 13 4A 0.86 13 5P 
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. _Gagin~ Station No. 2--Continued 

~Date Ma-"Cimum Ti.me Minimum Time 

August 19, 1964 0.94 17 11 :30P 0.87 13 12:30A 
20 1.00 22 3P 0 . 94 17 6A 

- -Z1 0.96 18 12:30A 0.92 16 7P 
- 22 0.92 16 12:30A 0.90 15 5P 
. ·23 0.90 15 2A 0.88 13 6P 

24 0.88 . - 13 4A 0.86 13 BP 
-· Z5 .0. ~6 13 4A 0.85 12 7P 

26 o. 86 13 8P 0.84 11 4P 
- 2.7 .o. 88 13 Noon 0.86 13 12 :30A 
. · 2a 0 . 86 13 12 :30A 0.84 11 6P 

29 0.85 12 9A 0.83 11 6P 
. 30 0.83 11 BA l1.82 11 9P 

: 31 0.82 11 4A 0.80 10 6P 

,Sept • . 1 0.82 11 12: 30A o. 80 10 9P 
2 0.81 10 8A 0.79 10 6P 
3 0 . 80 10 ·aA 0.78 9 7P 

:.. 4 -0.78 9 9A 0 . 77 8 7P 
5 -Q.78 9 9A 0 , 77 8 7P 

- 6 : o.78 9 9A 0 . 77 8 7P 
- 7 0.78 9 9A o . 76 8 gp 

-: . 
: - . -

. - .. - - -- . 
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Daili Maximum and Minimum Discharge (reference gage height in fe et -

approximate discharge in cubic feet per second , time) 

Gaging Station No. 3 
: -
- -

Date Maximum Time Minimum Time 

June _2, 1964 1_.; 35 19 SP 1.16 13 11A 
3 1.20 14 Noon 

-4 1_. 65 30 BP 1.14 13 11A 
5 · 1~. 74 34 9P 1. 45 23 11A 
6 2.23 54 10P 1.58 28 11A 
-7 2-. 52 (66)* 7P 1.94 42 11A 
8 -
9 2.26 55 8P 1. 70 · 32 11A 

- 10 2 . 43 63 7P 1.97 43 11A - · 
11 2.45 63 BP 2. 09 48 Noon 
12 2 . 45 63 ap· 2.09 48 Noon 
13 2.32 58 BP 2.07 47 Noon 
14 2.38 60 9P 1.97 43 Noon 
15· 2_.65 - (72)* BP 2. 01 45 11A 
16 2.46 64 8P 2. 12 49 11A 
17 2.43 63 7P 2.04 46 11A ·• ·· _ 
18 2.10 48 3P z.02 45 10A 
19 · 2 , 34 59 BP ,1_. 76 35 Noon ·· 
20 2.29 59 BP J. 83 37 Noon 

I 

2.31 . l · 82 121 58 7P 37 11A ,. 
22 2.15 51 12:30A . 1.60 29 11 :30:P 
123 

,· .·. 

1.90 40 8P 1.50 25 11A 
24 2.35 59 7P L56 .,. 27 Noon 
25 2.39 61 7P .L10 32 11A 
26 2.19 52 6P ·r.12 33 11A 
27 2 . 30 57 6P f.68 32 11A 
28 2.17 52 6P 1.71 33 11A 
29 1.97 43 5P ·r.s1 31 11A 
30 2.11 49 7P · i:.60 29 Noon 

July 1 2.20 53 7P 1.57 27 11A 
2 2.05 46 7P 1.55 26 Noon 
3 2.06 47 7P 1.51 25 Noon 
4 1.88 39 8P 1.47 24 1P 
5 1.85 38 7P 1.45 23 Noon 

* Estimated 
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Gas ing Station No o · 3--Continued 

Date Maximum Time Minimum Time 

July · 6, ·1964 1. 78 35 . 7P L40 21 Noon 
7 1.66 -: - 31 7P 1. 34 19 Noon 
8 1.42 22 BP 1.29 17 Noon 
9 1.51 25 7P L22 15 Noon 

10 1.43 22 SP 1. 21 15 1P 
11 1.45 23 7P 1.15 13 1P 
12 1.60 29 BP 1.11 12 2P 
13 1.31 18 7P 1.15 13 1P 
14 1.54 26 11P 1.06 10 1P 
15 1.80 36 10P 1.17 14 1P 
16 1.67 31 9P 1.25 16 2P 
17 1.62 29 4P 1.26 - 16 Noon 
18 1.23 15 BP L18 14 2P 
19 1.14 13 9P 1.06 11 4P 
zo 1.12 12 12 :30A 0.98 8 4P 
21 1.02 9 12:30A 0.92 7 2P 
22 1.03 10 7P 0 . 89 7 2P 
23 1.63 30 i 1 :30P 0.87 6 1P 
24 1. 74 34 11 :OOP 1.22 15 1P 
25 1. 70 32 12 :30A 1.19 14 1i :30P 
26 1.19 14 12 :30A 1.03 10 SP 
27 1.05 10 12; 30A 0.95 .. 8 5P 
28 . o. 98 . 8 12:30A 0,89 7 5P 
29 

I 

I 30 

131 

August ·, 1 1.05 10 SA 0.91 7 11 :30P 
z 1.08 11 11 :30P 0 . 83 6 5P 
3 1.15 13 5A o . 92 7 11 :30P 
4 1.06 11 6P .o. 85 7 2P 
5 1.00 9 11P o. 86 7 6P 
6 0.98 8 12:30A 0.83 6 BP 
7 o. 9•1 t .. . 7 11 :30P 0.81 5 3P 
8 0.94 7 12 :30A 0.80 5 BP 
9 0.82 5 6A 0.73 3 BP 

to 0.76 . 4 9A 0 . 67 3 6P 
11 0 . 79 5 .6P 0 . 72 3 12 :30A 
12 • _,. - .~ .. ··. 1 ~ 2 3 15 10P 0.72 3 3P 

• , • 

{2 · 12 :30A 13 1.11 .. ,, o. 85 7 11 :30P 
14 0.89 · 7 5P 0.79 5 4P 
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-. -
-- - Ga~i~ Station No . 3- - Continued 

- -
Date Maximum Time Minimum · Time 

August 15, 1964 o. 87 6 11A 0.74 3 SP 
16 t.01 9 SP 0.75 4 12: 30A 
17 LOO 9 12 :30A 0.77 4 gp 
18 0.78 4 6A 0.71 3 BP 
19 0.94 7 11 :30A 0.71 3 12:30A 
20 1.27 - 17 5P 0.95 7 12:30A 
21 1.10 - 12 12 :30A 0.93 7 11 :30A 
22 0.92 7 12:30A 0.85 7 gp 
23 0.86 6 6A 0 . 78 5 9P 
.24 o. 81 5 SA 0 . 73 3 9P 
25 0.77 ·4 10A 0.72 3' gp 
26 0 . 74 3 10A 0.54 1 5P 
27 0 . 63 3 1P Water let out 

.. .. - -

~ - - - --- --
- . .... -
, - -

-: ' "': - ... : '·. 
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Daill Maximum and Minimum Discharge (reference gage height in feet -

_approximate discharge in cubic feet per second, time) 

Gaging Station No . 4 

:Date Maximum Time Minimu·m Time 

June 2, 1964 1.45 78 7P . 1. 25 63 9A 
3 1.35 70 7P 1.30 67 7A 

: 4 1.90 - 114 10P L20 59 9P 
. 5 1.92 - 116 10P 1.60 5g 1P 

6 2.80 - 190 10P 1.68 96 11P -- 7 3.78 - 277 BP 2.20 - 139 11A 
. 8 3.75 274 12:30A 2000 122 11 :30P 

9 2.68 ., 179 8P 1. 75 - 102 iiA -
10 3.40 - 243 10P 2.10 - 130 10A 
·11 3.50 .. 252 9P 2. 35 - 151 Noon 
12 3.45 - 247 9P 2.45 - 159 1P 
13 3.45 - 247 9P 2.43 - . 157 1P 
14 3.35 - 239 9P 2.42 - 157 1P 
15 3.63 - 263 BP 2.40 - 155 Noon 
16 3·. 60 - 260 12:30A Z.67 - 178 1P 
17 3.58 - 259 BP 2.35 ·- 151 11A 
18 3.40 - 243 12:30A 2.20 - 139 11 :30 P 
19 · 2.72 - 182 BP 1.85 - 110 Noon 
20 2.47 .. 161 BP 1.98 - 120 Noon 
21 3.22 - 227 8P 1. 93 - 116 Noon 
22 2.95 203 12:30A 
23 2.17 136 9P 

·'::. 24 3.28 - 232 BP 1. 70 98 11A 
25 3.47 .. 249 9P 2.03 - 124 11A 

; •:- .-

26 3. 37 240 7P 2.12 132 Noon - -
27 3~50 251 7P 2.05 126 11A 
28 2.97 - 204 BP 2.12 - 132 11A 
29 2.58 170 6P 1. 95 118 tiA" . 
30 2.95 203 BP 1.80 106 11A 

July 1 3.22 - 227 6P 1.82 - 108 11A 
2 2.87 ~ 196 6P 1. 80 - 106 Noon 
3 3.00 .. 207 7P 1. 72 - 100 Noon 
4 2.35 - 151 BP 1.68 96 Noon 
5 2.57 - 169 BP 1.63 92 Noon 
6 2.51 - 165 7P 1.58 - · 88 Noon 
7 2.10 130 BP 1.50 -

82 1P 
8 1.73 - 100 9P 1.43 76 1P 
9 1. 73 - 100 9P 1.33 69 1P 
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Gagin§i Station No ~ 4--Continued 

Date Maximum Time Minimum Time 

July 10, 1964 1.63 92 9P 1. 34 70 1P 
11 1.67 96 8P 1.25 63 1P 
12 1.50 82 9P 1.20 59 . ZP 
13 1.38 73 8P 1.13 54 1P 
14 2. 62 - 174 11 :30P 1. 10 52 3P 
15 1.98 - 120 11 :30P 1.42 76 4P 
16 2.07 - 128 -gp 1. 32 68 2P 
17 1.50 82 6P 1.33 69 1P 
18 1.33 69 9P 1.15 55 2P 
19 1.18 58 10P 1.05 48 ZP 
20 1.17 57 12:30A 0.97 42 3P 
21 1.43 77 10P o. 9.2 39 2P 
22 1.37 72 12:30A 1.02 46 3P 
23 2. 06 - 127 11 :30P 0.95 40 2P 
24 2. 00 - 122 12:30A 1. 30 67 1P 
25 1.55 86 12:30A 1.15 55 6P 
26 1.15 55 12 :30A 1.00 44 4P 
27 1.02 46 12:30A 0 . 92 39 5P 
28 0.93 40 12:30A 0.85 34 5P 
29 0.92 39 12:30A 0 . 83 33 5P 
30 0.87 35 it~ ~30A 0.80 30 5P 
31 1.05 48 7P 0.80 30 1P 

August 1 0.98 43 6A 0 . 83 33 11 ~30P 
2 1. 25 63 11 :30P 0 . 79 30 ZA 
3 1.38 73 3A 1.05 48 4P 
4 i.66 95 9P 0.95 40 2P 
5 -1.45 78 12:30A 1. 09 51 5P 
6 1.22 60 12:30A 0.98 43 10P 
7 1.00 44 7P 0.94 40 4P 
8 0.96 42 12:30A 0.87 36 6P 
9 0.87 35 10A 0.80 30 BP 

10 0.82 32 10A 0.74 26 BP 
11 0.77 29 9A 0.72 25 10P 
12 0.93 39 11P 0.72 25 4P 

.. ! ' 

13 0.90 38 BA o •. 75 27 11P 
14 0.74 26 2A 0 '167 .. . 22 10P 
15 0 . 68 - 22 11 A o·.'53 19 10P 
16 0.83 33 11 :30P 0 ~63 19 2A 
17 0.85 34 1A 0.65 20 11 :30P 
18 0 . 65 20 Noon 0.57 15 BP 
19 0 . 85 34 11 :30P 0 . 58 16 12: ::{)A 
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.- - - . -- .. --
Gage Station No. 4- -Continued 

-- -- - --- . - - -- - - ---. - - ---
Date Maximum Time Minimum Time 

August 20, 1964 1.10 52 6P 0.90 38 10A 
21 0.92 39 12:30A 0.72 25 11 :30P · 
22 0.73 26 2A 0.65 20 10P 
23 0.65 20 10A 0.60 17 10P 
24 0.62 19 10A 0.55 14 10P 
25 0.58 16 2P 0.54 13 10P 
26 _..0.55 14 Noon 0.54 13 7P 
27 0.68 23 3P : - -
- ~ - - - - -

::- .: -
-
:.. 

-- . -_ 
- - r -- --

-;_ 
- -

C -- -
- --, - : - - - -

, - r- ~ - ~ - - - . - - -- - - . 
,• . - . -. : - . - , - - . --: -- . -- --

-- -

--- - - - : , r-. - - - - - . 

: -: - - -
-- -



-- Daily Maximum a:p_ M:inimu:..n J?2~c~E;rge (reference gage height in feet = 
-- -

appr oximate discharge in cubi c fe et per second, time) 

Gaging Station No , 5 
- -
--

Date Maximum Time Minimum - Time 
,-
~ - -

June i p 1964 3. 75 -- 80 7P 3. 82 84 9A 
~3 3 , 48 ':' 64 9A -
-4 4 , 37 - 118 gp 3. 42 61 SA 
5 4 . 40 - 120 gp 3. 93 90 11A -. 

6 5 . 37 - 184 9P 4 . 04 97 10A 
7 4 . 62 - 133 10A 
8 
9 5 0 35 182 9P 4 . 20 107 11A 

10 6 . 10 ~ 234 10P 4. 60 - 133 10A 
11 6 . 20 - 24 0 10P 4 . 90 = 152 N0on 
12 6 . 13 - 236 10P 5.00 159 Noon 
13 6 , 16 238 10P 4 ,, 98 157 Noon 
14 6 , 04 - 230 10P 4 . 98 = 157 1P 
15 6 . 37 ~ 25 0 7P 4 . 95 = 155 N".) Oil 
16 5 . 90 - 220 gp 5 . 20 - 172 Noon 
17 6 . 32 - 247 8P 4 . 90 = 152 11A 
18 6 . 05 230 12~30A 4 . 70 - 139 1L30P 
19 5 . 40 - 186 7P 4 , 35 - 116 11A 
20 , 5 ,1 2 - 166 BP 4.48 - 125 11A 
21 5 , 95 - 223 BP 1L40 ~ 120 1 lA 
22 5 , 50 - 192 12~30A 4 , 20 ~ 107 11 : 30P 
23 4 , 75 - 142 9P 3 ,, 90 89 7A 
24 5 , 97 - 225 8P 4.1 2 ~ 102 11A 
25 6 , 16 - 238 gp 4 . 50 - 126 Noon 
26 6 . 06 - 232 7P 4 . 60 = 133 Noon 
27 6 0 20 - 240 8P 4 o52 - 127 Noon 
28 5 . 65 - 203 8P 4 . 60 - 133 Noon 
29 5 0 25 - 175 7P 4A5 = 123 Noon 
30 5 . 63 C 20 1 8P 4 . 30 - 114 10.\ 

July 1 5 , 95 - 228 BP 4 . 30 - 114 11A 
2 5 . 55 196 8P 4 . 27 111 Noon 
3 5 , 69 - 205 8P 4 . 17 - 105 Noon 
4 5 . 00 - 159 9P 4 cf3 = 103 Noon 
5 5 . 22 = 173 8P 4 cQ5 98 liA 
6 5 . 17 - 170 7P 4 cQQ 95 11 A 
7 4 . 67 - i 37 8P 3. 90 89 Noon 
8 4 . 25 - 110 8P 3. 80 83 Noon 
9 4 . 25 110 9P 3. 67 75 Noon 
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Gaging Station No , 5- -Continued 
-

Date Maximum Time Minimum T i me 

July 1 o, 1964 4 . 12 102 9P 3 . 67 75 1P 
11 4 . 17 105 gp 3 . 55 68 1P 
12 3.95 92 8P 3 . 50 66 2P 
13 3. 77 81 9P 3 . 38 59 2P 
14 5_· 32 180 9P 3,31 55 Noon 
15 4 . 55 129 10P 3 . 78 82 1P 
16 4 . 65 136 9P 3 . 65 74 1P 
17 4 . 35 117 i 2:30A 3" 67 75 Noon 
18 3 . 75 80 12:30A 3.40 60 2P 
19 3 . 60 71 ! 2~30A 3 . 25 52 3P 
20 3042 61 12 ~30A 3 . 10 44 3P 
21 3. 83 84 10P 3.00 39 2P 
22 3 075 80 12 ~30A 3 . 16 47 3P 
23 4.61 133 11 P 3 . 02 40 3P 

- 24 4 . 50 126 12:30A 3 . 58 70 1P 
25 3 . 95 92 12 ~30A 3 . 38 59 6P 
26 ~. 4_0 60 12 ~30A 3 . 13 45 5P 
27 ~. 18 48 12 '. 30A 2 . 98 38 4P 
28 3. 02 40 12 ; 30A 2 , 90 35 3P 
29 3o00 39 2A 2 . 87 33 3P 
30 2 . 95 37 12 ~30A 2 , 81 30 5P 
31 3. 22 50 6P 2 , 80 30 1P 

August 1 3 , 12 45 SA 2 . 87 33 11 :30P 
2 3 . 65 7411 : 30P 2 . 78 29 2P 
3 3 . 73 79 1A 3 . 20 50 11 :30P 
4 4-. 12 102 8P 3.00 39 2P 
5 3 . 80 f!3 12: 30A 3 . 23 51 SP 
6 3 . 47 64 12 :30A 3 , 05 42 10P 
7 3009 4 3 7P 3. 00 39 4P 
8 3. 03 41 12 :30A 2 . 90 35 6P 
9 2 . 90 34 4A 2. 78 29 6P 

10 2 . 82 31 8A 2 . 68 25 BP 
11 2 , 73 t. 7 BA 2 , 65 23 BP 
12 3 . 00 39 10P 2 . 64 23 5P 
13 2 . 96 37 7A 2 . 70 26 10P 
14 2 . 70 26 2A 2. 5B 21 BP 
15 2 . 60 22 10A 2 . 50 18 10P 
16 2·. 86 33 11 ;30P 2 . 50 18 12 :30A 
17 2. 87 33 1A 2 , 55 20 11P 
18 2 . 55 20 2A 2 , 45 16 8P 
19 2 , 87 3311 :30P 2. 45 16 2A 
20 3 , 31 55 6P 2 . 95 37 10A 
21 3 . 00 39 12;30A . 2 . 68 25 11P 
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Gaging Station No . 5- -Continued 

Date Maximum Time Minimum Time 

August 22, 1964 2.68 25 12 :30A 2.55 20 10P 
23 2.57 20 10A 2. 48 17 10P 
24 2.50 18 11A 2 , 40 15 10P 
25 2.42 15 10A 2.40 15 BP 
26 2. 45 16 11 130P 2.40 15 SA 
27 2.65 24 2P 2 . 45 16 2A 



Ga~ing Station No . 6 

Selected staff gage readings".< 

Date 
- Discharge 

~taff gage reading (from rating curve) 

June 10 , 1964 

Noon 
3:30P 
4 t4UP 
5 :20P 
6 :00P 
6 ~50P 
7 :20P 
8:30P 
9 :50P 

1.92 
2.40 
2 . 72 
2 . 90 
3 . 00 
3:10 
3.12 
3 . 12 
3 . 06 

75 
107 
130 
143 
151 
158 
160 
160 
156 

35 

Water coming from Lost Man ; Res ervoir spillway at appr ox imately 280 

. _'June 11 • 1964 
7 ~45A 

11 :30A 
1 ~30P 
2 :30P 
3:50P 
4 ;35P 

II 5 : 35P 
6 :45-7 ~15P 
18 ~50P 

June 12, 1964 

8 :10A 
4 :00P 
5 :30P 
6 ~50P 
8:30P 
9~55P 

June 13, 1964 

10 :20A 
12 :45P 

2: 30P 
4 :00P 
5 :50P 
7 :45P 

1 0 ~00P 

2 . 32 
2 . 16 
2 . 20 
2 . 36 
2 , 64 

101 
90 
93 

104 
124 

2 -. 82 Lost Man Spill- 13 7 
way Overflowing 

3. 04 154 
3 . 18 164 
3 , 14 161 

2 , 34 
2 . 70 
2 . 96 
3. 10 
3 . 10 
3 . 02 

2 . 22 
2 . 22 
2 . 42 
2 . 68 
2 . 96 
3 . 1 0 
2. 98 

102 
128 
149 
158 
158 
152 

94 
94 

108 
127 
148 
158 
140 
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Gaging Station No. i_:-Cont inued 

Date Staff gage reading 
Discharge 

(from rating curve) 

- June 14 v 1964 

10 ~00A 2.22 94 
1 :00P 2 . 20 93 
2:30P 2 .-40 107 
3:30P 2 . 56 118 
6 :00P 2 .- 92 145 
7:30P 2 .- 98 149 
8:30P 2 . 98 149 

1 O:00P 2 . 92 145 

June 15 9 1964 

8 :00A 2 .- 28 99 
1:30P 2 .- 40 107 
3 :00P 2 .- 92 145 
4 ~00P 3 . 22 167 
5 :15P 3.50 189 
6 ;00P 3 . 90 220 
7 ;00P 3 . 90 220 
8;00P 3 . 90 220 
9 ~00P 3 . 70 204 

10 :00P 3 . 34 176 
11 :00P 3 . 30 173 

June 16 ~ 1964 

B~OOA 2 . 54 116 
10 :00A 2 . 42 108 
11 : 30A 2 . 38 105 

1 :00P 2 . 38 105 
2:30P 2 . 46 111 
4 :00P 2 . 58 120 
6 :00P 2, 74 131 
7 :30P 2 . 84 139 
9 :00P 2 .. 84 139 

June 17, 1964 

9 : 30A 2 . 16 90 
2:00P 2. 48 113 
4 :00P 3 . 04 154 
5 :00P 3 . 26 171 
6 :30P 3 . 34 177 
8 :30P 3 . 18 164 
9 :30P 3 . 14 161 



Gaging Station No o 6--Continued 

Date 

June 18, 1964 

7:30A 
11 ~00P 

3:00P 

Staff gage reading 

2.34 
2 cZ2 
2.22 

Discharge 
(from rating curve) 

103 
94 
94 

37 



"' r, ..:-c 

~aily Maximum and Minimum Discha£~ (reference gage height in feet •· 
-

approximate discharge in cubic feet per second, time) 

- -
-- - - --# 

G¥;ing Station No. 6 

Date Maximum Time Minimum Time 

August 18, 1964 1.50 51 i0P 1.41 46 3A 
19 1.60 56 11 ~30P 1. 32 42 SP 
20 1.93 76 SP 1. 32 42 12 ; 30A 
21 1. 72 62 12~30A 1.40 46 11 ~30P 
22 1.40 46 12 :30A L28 40 11P 
23 1. 28 40 BA 1.18 36 11P 
24 1.20 ,. 37 11A 1. t 0 33 11P 
25 1. 20 37 2P 1..11 33 11P 
26 1.11 33 11A 1.05 31 5P 
27 1.44 48 BP 1.10 33 1A 
28 1. 36 44 12 ~30A 1.20 37 Noon 
29 1. 33 42 4P 1. 22 37 ZA 
30 1. 24 38 12 :30A 1.13 34 11 :30P 
31 1. 13 34 12 ~30A 1.06 31 BP 

. Sept. 1 t .,08 32 BA LOS 31 11 :30P 
2 1.06 31 12;30A 0 . 96 28 10P 
3 0.97 28 Noon 0 . 93 27 10P 
4 o.94 27 11A 0.92 27 6P 
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Baily Maximum and Minimum Discharge (reference gage height in fe et -

approximate discharge in cubic feet per second, time) 

Gaging ~!.~!~on No . 7 

Date 

May 17, 1964 
18 

"-- - - . 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

-~o 
31 

June 1, 1964 
2 
3 
4 
5 
6 
7 
9 

1
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Maximum 

2.93 
3.00 
2.98 
2.81 
2 0 30 
1.62 
1.48 
1.49 
2 . 16 
2.33 
2.16 
1.95 
1.83 
1.·47 
1. 30 

1.28 
1.28 
1.24 
1.64 
1. 74 
2.30 
2 . 62 
2 . 26 
2.43 
2 . 49 
2. 48 
Zo31 
2 . 40 
2 . 78 
2 . 58 
2 . 42 
2.30 
2 . 44 
2 . 39 
2 . 41 
2 . 18 
1.95 
2 . 50 
2 . 52 

Time 

93 2P 
96 5P 
95 3P 
87 1A 
63 12 : 30A 
34 4P 
29 8P 
29 4P 
57 8P 
65 6P 
57 12 ~30A 
48 6P 
43 12 : 30A 
28 7P 
22 8P 

21 12 :30A 
21 8P 
20 12: 30A 
35 BP 
39 BP 
64 8P 
78 6P 
62 8P 
69 7P 
72 7P 
72 8P 
64 8P 
68 8P 
86 7P 
76 12 ~30A 
69 8P 
64 12 :. 30A 
70 7P 
68 7P 
68 6P 
58 12 ~30A 
48 7P 
73 6P 
73 6P 

Minimum 

2.39 
2.56 
2 . 24 
2 . 10 
1.31 
1.17 
1.00 
1.06 
1,11 
1. 95 
1. 74 
1. 55 
1.37 
1.24 
1. 22 

1.12 
1.08 
1 , 11 
1.06 
1. 38 
1,52 
t. 93 
1.48 
1. 89 
2 . 00 
2 . 00 
1.98 
1.86 
1,90 
2 . 00 
1.93 
1.82 
1.59 
1.68 
1.68 
1.42 
1.29 
1.40 
1.55 

Time 

68 11A 
75 6P 
61 11P 
55 1P 
22 11A 
17 11A 
12 11A 
14 10A 
15 9A 
48 10A 
39 11 :30P 
31 11A 
24 11 : 30P 
19 Noon 
19 2P 

16 2P 
14 11A 
15 Noon 
14 9A 
25 10A 
30 9A 
47 10A 
28 11A 
45 11A 
50 11A 
50 Noon 
49 Noon 
44 . 11A 
46 10A 
50 11A 
47 10A 
43 1i :30P 
33 11A 
37 11A 
37 11A 
26 11 ~30P 
22 6A 
25 11A 
31 10A 
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6agin~ Station No . ?--Continued . - - · - - - - - -~ - -- -- .. -----·- --. - - -

----:- . - -·- ·oate· . --- · Maximum -- •Time Minimum Time 

June 26, 1964 2 0 17 58 6P 1.54 31 11A 
27 2 0 27 62 5P 1.49 29 HA 
28 2.10 54 5P 1.54 31 10A 
29 1.90 46 4P 1. 51 30 10A 
.30 2.13 56 7P 1.45 27 1P 

- :: 

July 1 -- 2 . 17 - · 5a 6P 1.41 26 11A 
- 2 2 . 01 51 7P 1.39 25 11A 

3 2. 03 52 7P 1.35 23 11A -- 4 1.83 43 7P 1. 33 23 11A .. 

=- 5 1.82 42 7P 1.31 22 11A 
- 5 1. 73 38 7P 1. 27 21 11A -
· 7 1. 58 - 33 7P 1. 24 19 11A --a t.42 26 12130A 1. 18 18 11A 
- 9 1.44 27 BP 1.14 16 Noon 
10 1.36 24 9P 1.14 16 1P 
11 1.37 - 24 8P 1.11 15 1P -- -·- ·· - - --- -
12 1. 55 31 9P 1..08 14 4P 
-

L 36 13 24 12~30A LlO 15 1P 
14 1.47 28 10P 1.05 13 1P 

-
t.. · ... . 15 - 1.16 40 -10P 1.12 15 Noon 

16 1.60 33 8P 1.15 17 1P 
11 1.55 31 4P L 15 17 Noon 
18 1.28 21 12 :30A 1.10 15 1P 
19 1 .14 16 12 ~30A 1.02 12 2P 

- -
20 1.08 14 12 ;30A 0 . 97 11 3P -
21 1.01 - 12 12~30A 0 . 95 10 3P 
22 1.03 13 5P 0.92 10 1P 
23 1.53 31 11P 0 . 90 9 3P 
24 1.58 33 10P 1. 10 15 Noon 
25 1.46 28 12 ~30A 1 . 06 14 11 :30P 
26 1.06 13 12:30A 0 . 97 11 4P 
27 0.97 11 12 ~30A 0 . 92 10 4P 
28 0 . 94 10 12 ~30A 0 . 90 9 4P 
29 . o. 93 10 12 :30A 0.88 9 5P 
30 0 . 90 9 2A 0.87 8 2P 
31 1. 20 18 3P 0 . 87 8 Noon 

August 1 0 . 99 12 4A 0 090 9 11 ~30P 
2 1.02 12 11 :30P 0 . 87 8 3P 
3 1.05 13 3A 0 . 93 10 10P 

· 4 1.00 12 5P 0 . 89 9 2P 
5 0 . 96 11 10P 0 , 89 9 5P 
6 0 . 95 11 12 ~30A 0 . 87 8 7P 
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~aging Station No . 7- -Continued 

Date Maximum Time Minimum Time 

August 7, 1964 0.93 10 11P o. 86 8 1P 
8 0.93 .10 J2 :30A 0,86 8 6P 
9 0.86 8 2A 0.82 7 6P 

10 0.83 7 6A Oc80 7 6P 
11 0.85 8 5P o. 80 7 1P 
12 1.17 17 8P 0.85 8 2A 
13 1.06 13 SA 0.91 9 6P 
14 0.91 9 1A o. 81 7 10A 
15 1.02 12 9A 0.78 7 BA 
16 0.97 11 3P 0 . 82 7 1A 
17 
18 
19 0 . 96 11 11 ;30P 0 . 80 7 2A 
20 1.12 16 4P 0 . 96 - 11 10A 
21 0 . 98 12 12 ~30A 0 . 87 8 8P 
22 0.87 -8 2A o. 81 7 6P 
23 0.82 7 10A 0 . 79 7 7P 
24 0.80 ~ 7 6A 0.77 7 7P 
25 0.78 7 10A 0.74 6 6P 
26 0,75 :6 9A 0 , 63 4 4P 
27 0 , 69 5 Noon 
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:Gaging -Station No . 1 

-Maximum recorded discharge during 1964 summer period -- 42 

cubic feet per second -- June 15, 1964. 

Gaging Station No . 2 

Maximum recorded discharge during 1964 summer period 00 - 170 cubic 

feet per second - - June 7 and 15, 1964. 

Gaging Station No . 3 

Maximum recorded discharge during 1964 summer period -- 72 

cubic feet per second - - June 15, 1964 . 

Gaging Station No . 1 
Maximum recorded discharge during 1964 summer period 277 

cubic feet per second - ~ June 7, 1964 . 

Gaging Station No . 5 

.Maximum recorded discharge durin g 1964 summer period ~ 250 

cubic feet per second -- June 15, 1964 ., 

GaGing Station No . 6 

;Maximum recorded discharge dur ing 1964 summer period = - 220 

cubic f~et per second - - June 15 9 1964 . 

Gaging Stat}on N? . 7 

Maximum recorded discharge during 1964 summ.er period = - 96 cubic 

feet per second - - May 18, 1954 . 
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Estimated Flows in Tabor, New York and Brooklyn Gulches 

Tabor Gulch: 

June 16, 1964 
July 10, 1964 

New York Gulch; 

June 17, 1964 
July 10, 1964 

Brooklyn Gulch ~ 

June 17, 1964 
July!O, 1964 

Recommendations 

4 :30P 
Noon 

4:30P 
5 :00P 

5 :30P 
5 ;30P 

30 cubic feet per second 
5 cubic feet per second 

60 cubic feet per second 
16 cubic feet per second 

25 cubic feet per secon.d 
7 cubic feet per second 

1 . The present water measurement network (7 gaging sites) should be 

maintained and flow data collect ed annually during the entire runoff :_Jeriod . 

The water measurement network should be in operation as early as possible 

in the spring· (by May 1st if practical) . 

2. Additional gaging s tations should be established during the summer 

of 1965. 

A . A gaging station on Tabor Gulch immediately upstr eam from ~he 

Tabor Canal; preferably a metal flume = either trapezoidal or P arshall 

flume . 

B . A gaging station on Brooklyn Gulch immediately upstream from 

the Tabor Canal - preferably a metal flume - either trapezoidal or 

Parshall flume . 

C . A gaging station on New York Gulch immediate ly upstream from 

the Tabor Cana.l - prefer ably a metal flume = either trapezoidal or P a rshall 

flume . 

D . A gaging s tation on the Tabor Canal between New York and 

Brooklyn Gulches 

E " A gaging station on the Tabor Canal between Brooklyn a nd Tabor 

Gulches . 
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3. The channel, approach conditions and downstream control should 

be improved at gaging station No . 1 . A metal flume - either trapezoidal 

or Parshall should be installed late in the summer of 1965 . 

4. The channel and still~ng well installation shoul~ be imp~ove-9_ at __ 

gaging station No . 7. 

5. Since considerable seepage losses apparently are occurring between 

stations No . 7 and No . 3 on the Tabor Cana l, some program of seepage reduc­

tion should be initiated along this section , 
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