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Permit Supervisor
;Pivision of Oil, Gas & Mining
'4241 State Of,fice Building
,Salt 'Lake City, U1" 84118

Re:MINOR REVISION TO POND 014

_ar Mr. Hedburg:

Thank you for partially reviewing the past history related to changes
t.oPond 014. Further research by you might reveal several other

. interesting facts. I will list some important points and dates to aid
you since you were apparently not involved in the permit review of the
Crandall Facility.

g;-14-81 - PRCC Submitted a response to the Crandall Canyon A·.C.R. and a
·'i'evi.ed permitpa,c1cage. Contained in this document are discussions

'rel-ated to Ponds 014 and 015~ PRec proposed both structures to be
,~.NK>rary. No perllanent pond is propos'ad due to the intended paving of
the. entire area. A device called an "oil sepa-rator" ~.s proposed to
~~,~imize oil and grease discharges. Sediment was not considered a
,JJr9blem from a paved area.

~2",""19"'82 - DOGM provided PRec a copy of its T.A. on CrandalL The
..... proposal for using an oil separator rather than sediment pond. was

approved with some obvious trepidationr StipUlation 2-19....S2-7SK
"~4!quired monitoring to determine functionality of the system.

4-i9-S2 - DOGM issued final approval of the Crandall modification with
"the "no ponds" system Intact •. Tbe monitoring stipulation also remained
intact. It was clear to PRee that DOGMwould be continually
'''e,oncerned"over this situation sow. began to change our plans to
inclUde a" permant;tn-tpond. (NC::ltel. one,o,thar ponds (016) was originally
p1"0l?Osed,'to tre~t runoff from.' the topsoil area. It was later reduced
to an evaporation basin during A.C.R. discussions and finally
eliminated altogether when. the Crandall Canyon topsoil storage site was
approved. Its 1.5 acre dt;ainage areaw8sincluded in an.upgraded Pond
015~ )

. 4-:28-82 - PRee requested to mov~ and increase the size of Pond 014 due
.to unexpected excess ground water. This was an emergency request and
it only required 5 months to extract approval from your office, during
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time PRCC had to~cur a Notice of Violatio~or the admittedly
unsa.tisfactory situation. Tllere were many letters and far too many
JQ.eetings over this structure. Various p•.rties (UOH, OWR) were
-concerned about the stability of PRCC's retaining wall~ the gradient of
the inner slopes and the thickness of a bentonite layer.

7-27-82 - PRCC submitted clarifications of all matters and permits were
issued (OOGM 8-6-82, ODH 9-3-82). Within this letter PRce also stated
that Pond 014 would be upgraded and retained as a permanent structure
for the entire Crandall Facility. This action, we felt, would assuage
continuing concerns by your office that the approved final drainage
control system (no ponds) would meet effluent limitations.

/8-....26-82 - PRee submitted a revised MRP in response to the 1st A.e.R.
Included was a revised Crandall Canyon Exhibit 3.7-5, a plot plan for
the final configuration of the Crandall site. This exhibit differed
fr,oar the original in one significant point -- in keeping with
eOllmitment made by PRCC in the 7-27-82 letter, Pond 014 was shown as a
permanent structure. (Note: referenced exhibit also shows location of
all diversions, berms, etc.)

~2l-83 - PRCC requested to temporarily allow runoff from 7 undisturbed
aetes to drain to Pond 014. The approval received for this on 6-23-83
uy have been based on an evaluation by the DOGM staff of the adequacy
of Pond 014 to both contain runoff and safely pass discharge" from the
additional 7 acres. (Note: I mention this only because the 6-13-84
request bases the need for additional information on an "enlargement of
-the drainage area".)

3-16-84 - PRce requested to modify Pond 014 to -a more maintainable and
sEahle configuration than that approved on 8-6-82. We proposed no
modification to the drainage diversion system. Changes in drainage
area are a direct result of developmental stages of the Crandall
Facility construction. Such areal alterations were anticipated and
clearly, shown on maps and drawings included in the approved Crandall

-plan. Drawings, hand delivered to you on 3-14-84, show the only
slgl)ificant changes to an otherwise approved drainage control plan.
'l'hese changes include, as you may have noted, a modification to the
outlet of the diversion on the far eastern end of the facility. This
is necessary beeausethe retaining wall was inadvertently continued to
the hillside and drainage lBU.t now flow over rather than around the
wall. We had presumed that you already had all the needed information
to analyze the flow and regulatory adequacy of this structure.

Before I launch into the calculations requested, one minor matter of
-concern to Inspector Pruitt could be clarified -- A 24" CMP culvert,
pt'pposed and approved, to direct undisturbed runoff from about 4 acres
..,i110n final construction be tapped into the 90" CMP draining basin

.. ce-l 7 instead of discharging directly to the main channel. The 90" eMP
has-- a flow capacity of 550 cfa. 100 yr storm runoff is estimated at
107.. 64 cfs (see attached Table 7-11). __ It should be obvious that our

'_ plan to direct an additional 4 acres to. the 90· CMP will not threaten
It;sadequacy.

POND 014

Ifhe following information is again provided:

AREA: Tank Pad and Access Road: 0.420 Acres-
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Upper Site;
Lower Site:
Total;

• 6.284
7.176

13.880

Acres •
Acres

Say, 14 acres

Length (L): Tank Pad to Upper Site:
Upper Site to Lower Site:
Lower Site to pond:
'rotal (L):

" 670'
1670'
1385'
3725'

Elevation: Tank 6935
Spillway Pond 014

L == 3725
H = 170,
S = 0.045

6765 170' = H

Tc = 0.0078 L S = 14.46 minutes, say 15 minutes
i == 2.0 inches/hr
C == 0.45

0.45 x 14.0 x 2.0 • 12.6 cfs

Approval granted on 8-6-82 was for a spillway which could pass a
minimum of 20 cis. See attached nomographs and charts.

SPILLWAY'

-Principal: Barrel and riser type barrel 18" CMP - h = 14'
Flow 20.47 -

Riser 24" CMP - h = l'
Flow 20 cfs

The principal spillway will flow at a rate = about 20 cfs at h = I'.
1'heemergency spillway at maximum flow will pass 13 cfs when h = 2'.
,Ai; t.his point the principal will pass almost 22 cfs, h = 3'.

The combined capacity will be 34.88· cts. Excess discharge capacity is
provided to handle an event greater than the 25 yr storm due to the
~xtendedlife of the facility.

The cUlvert for the east diversion draining basin cc-14 can pass 60 cfs
(see nomograph). The 25 yr storm will produce about 22 cfs.

SEt>IMENT STORAGE

The information on sediment storage was provided in the original ,and
apptoved Crandall modification. Through use of the universal soil loss
equation PRCC was able to demonstrate that the minimum sediment storage
r~tio (0.035 ac.ft./ac.) was more than adequate for soil and
,preaipi tation conditions in this area. The use of the 0.035 storage
'ratio has been used in the design of ponds sirice 1981 (all approved).
We do not believe that soil characteristics have altered recently.

MAPS AND DRAWINGS

Your office has adequate maps and drawings to evaluate this plan. I am
-'~Aable to send you any new copies at this time. All of our original
-mylars are away being copied for the final compilation of the MRP.
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have been no chats to the overall drainaq~ontrol
those noted herein si-ncethe 8-8~82 approval.

plan except

-.

Please expedite further review. Your office is holding up completion
of the approved permanent drainage control plans.

Sincerely,

PRICE RIVER COAL COMPANY

Robert L. Wiley
Environmental

RLW/dsc

Attachments

eel Ken Hutchinson
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HEAD R~UJRED AT CREST OF RISER IN FEET (h)
Pioe DroD Inlet Soillwav Design:

Inlet P~oportions

P:';)e Pipe
Conduit Riser
(J)-ir.. (d)-in.
8-1.2 18

15 21
18 20
21 30
2h 30
)0 36
)6 u8
h2 54
~8 60

For a given Q and H, refer to Figure 6-25 or 6-26
for conduit size. Then determine the riser diam­
eter (d) from the Inlet Proportions table on this
figure. Next~ refer to the above curves, using the
conduit capaci~y and riser di&meter and find the
head (h) required above the crest of the riser.
The height of the riser should not be less than
50 - h, except as noted in the above sketch.

Example - Given: CMP; Q = 20 cis; H - 14 ft., h max.
1.0 ft.; L - 70 ft. From Figure 6-25 find conduit size
(D) = 18 inches. From Inlet Proportions table, riser
size = 30 inches. Head (h) required for Q = 20 and d ~
30 is 0.85 foot.

Figure 6-27 Chart for determining inlet proportions
and required head over inlet
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6 4.92 i 8.:'2 I 13.40 19.57 I 27.01 I 46.07
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I I I
I-, 5.32 i 9.21 i '1~.47 21.14 I 29. :9 I 49.77 I 76.25 I lC2.75 I..

8 5.68 9.84 15.47 22.60 31.':'9 53.:'9 81.53 116.23
I
I
I

9 6.03 10.';4 16.H 23.97 33.09 66.';<; 123."0

10 6.36 11.00 17.30 25.26 34.88 59.48 91.16 129.%

1:" 6.67 11.54 18.14 26.50 36.59 62.39 95.63 136.33

12 6.96 12.05 18.95 27.68 38.21 65.:'6 99.87 142.37

13 7.25 .28.81 39.17 67.83 103.95 146.2l

7.52 29.90 41.27 70.39 107.88 153.80

15 7.78 30.95 42.72 72.85 111.66 159.1E

16 8.04 13.92 21.88 31.96 44.12 75.24 115.32 16~.40

I 8.29 14.35 I 22.55 32.94
I

I 77.55 I 118.87 J
16~.46 i1 ; I 45.48

I I

18 j 8.53 14.77 i 23.21 33.90 46.80 I 79.61 122.33
I

17... 39 Ii I
19 i 8.76 15.17 ! 23.84 34.83 46.08" 81.99 I 125.67 I 173.:'5 I

i 20 I 8.99 15.56 I 24.46 35.73 49.33 64.12 1 128.93 I 183.::0 ii

: 21 ; 9.21 15.95 I 25.07 36.62 50.55 86.21 I 132.13 I 165.36 i~

• I I I I I

22 9.43 16.32 25.65 37.47 51. 73 I 89.22 135.2l 1<;:.76 I. ,

23 9.64 16.63 26.23 38.32 52.90 90.21 138.27 ':'<;7.':'2

2'; 9.85 17.05 26.80 39.1.4 92.15 141 .. 2'; 20l. ~ 5

25 10.05 1i.40 27.35 39.S'5 94.05 144.1.5 205.50

L Cor:::-ection Fact.ors For Other Pi?e Lengt:r.s

~~. 1. 23 1. 2:: 1.20 1.19 1. ..6 _.l~ 1.1~ 1.11

:t l
'; 1 .. 14- . -~ 1.12 1.11 1.':'0 1.09 1.C5 :'.0-:

I
60 1.07 1.;)6 1. 06 1.05 1. 05 1.04 1.. C~ 1. 03

t------
70 1. 00 1. GO 1.00 1. 00 1. 00 1. 00 1. OC 1. OG

80 0.95 0.95 0.95 0.96 0.96 0.96

90 0.90 0.91 0.91 0.92 0.92 O. '33

~CO 0.86 0.67 0.88 0.89 0.89 0.90 O.'L 0.92

Figure 6-25 Pipe flow chart for corru£ated
metal pipe drop inlet spillway



2-50

Chart 2-53:

•
Ft~ ilfT(J1Ct T'C-f F'~

'1t=>'( c~u..>. \,(4 Ill; 'HU~
•.'~ 4."c.Mr LJj \ "\"1..l5 I 0: ,.J. e.~e
;J <I" eMf tJJ. \ ",--\ Ol-' 0 tI'~~- b

HEADWATER DEPTH FOR C.M.P. CULVERTS
WITH INLET CONTROL

I
I
I

180 10,000
( I )

168 8,000 EXAMPLE

6,000 D- 36 inchn (3.0 footl 6.
(2)

156
!!I,OOO 0-66 eft (3)

144 4,000
HW

o 5. 6.
HW

132 3,000 D (fool)
5. 6.

2
d (II 1,8 '.4

120
2,000 (2) 2.1 6.3 5.

ILl 4.~
>( (3) 2.2 6.6

108 .J
3 . 4....

00 In foot

96 ~ 1,000 3.

qO/'C~ 800 . '!BOJ..>''I'' £ ~Oc...f '> 3.

600~~ c..s". ~ .1 r~ 2.
5

-~ .....---400 2. 2.72
VJ 300w
:::E: .5
0
~

60 1.5U> 1.5z a:
\oje !!I4 ....
I+l

.... ::::i;
a: <[

w 48 0
>
..J Z
:l
0

....
0 1.0
a:
\oj 30 HW SCALE
I&J 0 .9::::i; 33<[

Hoadwoll .8 .8(5

:i
30 (2) ~l/."d 10 unfa,rn

~1~C~1f.. ta olop. .8
U
a 27 10 (3) ',oj.ctin,
a: .7 .7<II 8az .7<II
~ 6
<f)

5 To UII teal. (2) Or (3) P,ojoct
21 4 horizontlllll to teolo (I). thon .6

"" Itrai,hl Incllnod 'int throllgh .6
3 D and 0 0'0''', Or rov.... 01 .6

18 illuolraUd.

2

I !!I .5
1.0 •!!I

12

8U~EAU OF PUBLIC I'OAOS JAIII.19n

-11-

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



'7.: -: (3) HYDRaLa. CALCULATla~S - ASSU~1PTI.FOR\IULAS/REFERE;\CES

The following assumptions have been used for the determination

of flow calculations for design of drainage control structures on the

various mine ~ites (see Chapter III).

Rainfall.- Use At tached Tab les 7- 7 & 7- 8

10 yr - 24 hr storm = 1.90"

25 yr - 24 hr storm :;:; 2.30"

100 yr - 24 hr storm = 2.90"

storm intensities - Table 7 -4

Castle Gate = 1.06 (Price)

Runoff - Soil Conservation Service methods

Ref. - National Engineering Handbook - Section 4

Engineering Field Manual

esp. Table 9.1 - runoff curve No's

Fig. 10.1 - solution of runoff equation

curve no.s - weighted

UNDISTURBED AREAS

Factors:

1. soil - sand, sandsilt, gravel, talus, boulders - hydrc-group
A and B; bare rock - D+

bottoms - oak brush, cottonwood, pine, rhus,
prunus, etc., seasonal herbs and forbs

:.. -~ ~.;

(

2. cover - Densely Vegetated

c: casins C~-2S to C~-55
average: C~-aO

Can von
:

oak, maple, conifernorth facing slopes
very dense.

south facins slopes - grasses, juniper, sage
",·ell-covered.

basins C;\-25

upper canyon areas - sparsely vegetated
to bare roc~.

*grc. cover is 15-25% boulders

o f bas ins (~: - 92

(;\-39 to (~-61
of basins average: C~-50

*canycn bottoms have very high infiltration rates
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• Figure 7.4

;>.2

':a"::l.e for r..yc.:-olcgic soil-cover co=pl~xes

(~~teceder.t coistu~e concition II, and Ia =: 0.2 S)
Cov~r

Lara:' use Treat,=ent Hydrologic R-vdro1o~ic soil Frou?
c:; practice condition A B C D

Fallo.... Straight row 77 86 91 94

Ro·... crops " Poor 72 81. 83 91
" Good 67 78 ·85 89

Contoured Poor 70 79 84· 88
" Good 65 75 82 86
ffand terraced Poor 66 74 eo 82
" " n Good 62 7J. 78 81

5=:.:.11 Straight row Poor 65 76 84 88
grain Good 6; 75 83 87

Contoured Poor 63 74 82 85
Good 61 73 81 84

"and terraced Poor .61 72 79 82
Good 59 70 78 81

Close-seeded Straight row Poor 66 77 85 89
1e~es y It n Good 58 . 72 8l 85
or Contoured Poor 64 75 83 85
rotation " Good 55 69 78 8;
meaco;.,~ "and terraced Poor 63 73 80 8;

"and terraced Good 51 67 76 80

?ast'..U"e Poor 68 79 86 89
0:- ::-a;:ge Fair 49 .69, 79 84

Good
~~ olJ 74 eo

Contoured Poor 61 81 85
" Fair 25 59 . 75 8;
tI Good 6 35 70 79

l~~eac.o"""

r ,
'58Good ~ 71 78~ .

Woc::s Poor 4~ 66, 77 8;
Fair

~
60. 73 79

Good 55: 70 17

Fs!"::s:'eads 59 74 82 &5

Roaes (dirt) ?J ---- 72 ~2· 87 89
(hard surface) gj 74 84 9J 92

l! Clese-drilled or broadcast.
~ ~nc_uding right-of-way.

r
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• TABLE 7-7 •
PRECIPITATION FOR CASTL£ GATE AKEA*

s~= r~. Precip ( in) Storm Precio ( in)

2. yr-5 h'r 0.92 2 yr-2.4 hr .. 1.30 ..
5 yr-5 hr 1.20 5 yr-2.4 hr 1.65

10 yr-€» hr 1.32- 10 y.r-2.4 hr 1.90
25 yr-6 hr 1.65 25 yr-2Lt hr 2.30 -
SO yr-6 hr 1.85 "50 yr-2Lt hr 2.70

100 yr-6 hr 2.05 100 yr-24 hr 2.50

1: F.e f ; Na tiona i Oc~anic and Atmospheric Administration, 197~ , NOAA
Atlas 2, Vo 1. VI , Ra infa 11 Frequ~ncy Maps of Utah.

TABLE 7-8

ESTIMATED RETURN PERI:CS FOR SHORT DURATION

PRECIPITATION (INCHES) .. PRICE, UTAH **

Returr.
Period 5 10 15 30 1 2 3 6 12 2,Lo

(vrd Min Min Min Min Hr Hr Hr Hr .Hr Hr

1 0.08 0.13 O. 17 0.23 0.29 0.37 0.44 0.62 0.78 0.9
2 O. 12 O. 18 0.23 0.32 0.40 0.49 0.58 0.80 1.00 1.2.
5 o. 16 0.25 0.32 0.44 0.56 0.68 0.79 1.07 1.32 1. 5,

10 0.20 0.31 0.39 0.54 0.68 0.81 0.94 L25 1.53 1.8:
25 0.24 0.37 0.47 0.65 0.82 0.98 1. 13 1. so - 1. 83 '2. 1
SO 0.28 0.43 0.54 0.75 O.~5 1. 12 1.29 1. 71 2. 18 2. L

100 0.31 0.49 0.62 0.85 Q:O$J 1.27 1.45 1. S1 2.32 . 2.i

1:~Ref: Utan State University, 1571, Department of Soils and Biornetorology,
Bu II et in No. 1.



.:J. slc~es - steep 5~ to 55%

raise c~o 65 to account for ste~slopes and seasonal
var:ations 1n quality of veg. cover.

Use ~, ~ 10. 1 XE:i-Sec 4•• b •

C:\65

tIC"~ 1.9" rainfall 0.15" runoff 0-.15
== 0.Oi9 0.1• - 1.9 ... use

2 ... " rainfall 0.25"runoff 0.25 0.11 0.15. .) • ... • ... use2.3

2.9" rainfall 0.4" runoff 0.4 0.14 0.2• ...
T:9 • .. use

conservative desi£n

r.dne sites

both 10 yr & 100 events for short steep (<.1/4 mile)
use 0.3 for Coef. of runoff ... C

long flat drainages use 0.15

.. packed earth, paved roads
40% of area - C~90 high act1v1ty, buildings
60% of area ... CN80 ... storage, ponds, sparse veg.

coal piles ... very permeable but :lave some inherent mois-:ure.

C\-iO

1.9" rainfall 0.3" runoff 0.3 0.16 O. 2= ...
~ = use

: " 3" rainfall 0.4" runoff 0.4 0.17 use 0.2= ...
T:"'!

II:

2.9" rainfall O.65"runoff 0.65 - 0.22 use 0.25= ... 2.9
Pond cauacitv evaluation

$ I

Volume of storage needed for 10 year, 24 hr storm =
drai~a&e area x rainfall x coef. runoff (C) + sediment factor



•
C FACTORS ~ volume of runoff

undisturbed

mine Site

coal Piles

•
10 yr, 24 hr

0.10

0.40

0.20

25 yr, 24 hr

0.15

0.45

0.20

Sediment storage factor = 0.035 ACFT/acre

Ditch &Culvert Design

peak flow : Q = CiA

C - same as above

A - same as above

i-intensity in inches/hr
based on time of concentraction - Tc

Te= 0.007 LO. 77 5-. 385

where L = lerigth of drainage area - feet

s = overall gradient - feet/foot

Use Table 7-8 (C.G = 1.06 (Price))

Tab Ie 7 -9

Estimated return period for short duration precipitation
(converted for Castle Gate)

Tc

10 Yr

25 Yr

100 Yr

5
~Iin

0.21

0.26

0.32

10
Min

0.33

0.39

0."52

IS
Min

0.41

0.50

0.66

30
Min

0.57

0.69

0.90

I
Hr

0.72

0.87

1.10



Table 7-10. Rai all intensities in inche~er hour based on time of
concentration for the 10 yr, 25 yr and 100 yr, 24 hr
storm events •

... . ••~e~siLies (in/hr3

Ie 5 10 15= ffiin- - -nun nun

i = 3.12 2.34 2.00

~ ....

100 )·r intensities (in/hr)

25 - i ~tensi t . es (in/ )

Tc =

1 =

5-mm

2.52

10
min

1.98

15

1.64

30 1-- h:"lnln

1.14 o ... '". .',:.

f,tab
30 1----.mJ.n n:-

1.38 0.87

Ic =

1 =

5
ffiffi

3.84

10
nun

3.12

15-mJ.I1

2.64

30
min

1.80

1
hr

1.10

C,oss •StCItO"OlI "tiled "rCl'AUhC

\ loo Woelll
""'UG Ptllmelt'.• Ra"'Ui It-:

Od + Zd' b + 2d"Z=. 1
~+ u ' ,.6 + UZ- .....~ T.b+WZ• + 2.\'l~+ 1

'Calculated Ie is rOtmded to nearest time increment from table; 5 min, 10 tim, etc.,

C :ac:ors ,,"ere rOlD'lded up to aeeOlD'lt for ~his.
Figure 7-8
C'{':'S\=L DESIG~

Tne follmdng formulae are used:

-------- T ---------1'I
' t I

·~~-R=-.---~-

1,apuoldal cross '~IIO"

U

Zd 2 2d\'Z:+ 1
i\.rzr:i ,. ita

I
raD,or •

I 4i apprOI.

T I, ...._-_-_-_-_-_-_-_-_-_-_-_-_-__' 1"
I ~

~J ~ :7
':d

I ~l" .4'"
01

?I apo'ol

•'a Om
racU)'l



Velocity - \'(fps) =

Capacity - Q(cfs) = av

•
1.486

n
S 1/2

•
Figure 7-10

Values of n from S.C.S. Eng. Field Manual

Table 14... 3 Value of "u" for drainage ditch design

Hydraulic radius "u"

Less than 2.5 0.040 .. 0.045
2.5 to 4.0 .035 .. .040
4.0 to 5.0 .030 .. .035
more than 5.0 .025 .. .030

,

Values for n in rip-rap channels • 0.0395 (d)l/6,

where d = diameter of' large 'rocks (in.)

if d = 48" 36" 24" 12"

then n =0.0497

CULVERT DESIG?\

0.0474 0.0443 0.0395

For peak flm\1 capacity of c.m.p. culvens, Bureau of Public Roads Chart 2-53 is
used.

CH~\~EL S~~ILIL~TIO~

Reclaimed charmels will be stabilized with rock Rip-Rap a'11p1y ayailable on most sit~5 '

1 486 , 13 - 1/2
Use \~locities from ·n R" S

Si:e derh"ed from Isbash Curve (S.C.S. Ef\f)



TABLE i-II

.-\.l\ FLO:;' CALCUL-\TIO:\S FOR SELAD 1-1
lliDISruRBED DR;I:\.-\GE .':.RE.l.S (SEE =:-J1IBIT _)

tershed
:\0.

.';.1"::'c.
( aC:-E-s) C

Length
(feet)

Slone
(it/ft)

Ie
r . "\
\i.Un)

i(in/hr)
10 yr 25 yr 100 yr

P~·· t· • ~ ,)'\' 'cJ:e,'_""'\J\. 4 _. I """_ )

]0 y1', _. Y~', 1l1D yr,
24 h1" .,.:. 11"'" \'1...._. _ .... #

:83.50
8S.0S
r.t'­

1·L98
~ . ..,
f,;. _

- - ,-:>:-.--'
IS. -4
1";.94
1C• t·(I

2.19
24.19
2:.69
1.15
1. i3.,­

.-.)

52.0'7
9.68

15.21
58.18
36.S3
·,26
';.84

1.73

73.46
35.10
35.33

10·L 26
168.17
16.93
6.45
6.41
i.14
:.14

30.18
5.49
, ":""7-...

9.45
is.OO

398.6i
i5.65
4.95

11.41

...-- ~ -...

-......... ..

::.1':'
~. 6:

- • (I:

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

.,- - ..__ • J.

C~. 0:

-.86
:2.36
':'-.2-
:~.9:

.:.S~

:.9:

.. .-...

.., .......
_4.~':

~.46.. ., ..
';._.J

!.. is
1~.66
... • 1
1~.4 ..

•9~
:.40
.If

13.76

1. 40

59.69
., c: -,_.... ~-
2S.70
8·:' 71

1:6.13

7.6S
6C.93

3C2.02
61.46
~.03

9.2i

3.18
2.80

179.55
55,90

4.::1
9.S:'::

34.17
6.35
9.98

38.18
24.17

- -..
;, .. -

:5.68
1:.3('

9. Sl
t"l.9f

48.21
23.03
23.18
68.42

106.:2
11.11
4.23
4.21
4.69
4.69

19.81
3.60
1.81
1.44

15.88
14.89

.76
1.13

.15

6'.20
49.22

247.66
49.64
3.25
i .48
1.13

:.S4

3. S-i
3.5.1
3.5'+
- ";).,,-+

3.S~

3.54
3.S-t
- (;'
;) ..'"
1. SO
'::; ,.,
....~,:, ....-

3.S4
3.54
3.54
3.34

3.84
3.84
3.84
3.84
3.12
3.84
3.84
3.84
3.84
3.8'+
3.84
3.84
3.84
3.84
3.84
3.84
3.84
3.S4
3.84

3. S4
3.84
2.64
3.84
3.84
3.84
3.84

3.1~

3.12
3.12
1.38
2.34
3.12
3.12
3.12.. ,.,
.) ... -
3.12

3.12
3.12
3.12
.. , i;) • .1. _

3.12

3.12
3.12
3.12
3.12
2.34
3.12
3.12
3.12
3.12
3.12
3.12
3.12
3.12
3.12
3.12
3.12
3.12
3.12
3.12

3.12
3.12
2.00
3.12
3.12
3.12
3.12

., :'''-.... -

2.52., :.,
-jj, ... -

"" :'"-..... -

., .. .,
,;, • .J~

? .. ,... ':' .., .. ,_ • .J_
., .. .,_ .:l_
i .. .,.,-. --
., . .,
_.:l_

1.14

~:~~

2.52., ;,-.....

.., :.'-."""-

2.52.., ..,_ • .J_
.., -,..... ;,-
2.52
1.98., .. -.,-.,:. ..
., .. ?
-.;,-
? .. .,... ~-., .,-.;,-., -.,_ • .J~

.., ::,
_c~_

2.52
2.52
1.64
2.52
2.52
2.52
2.52

.J

5..
~.

5..
;,

5
;,..
;,

5
5
5
~

5
5
5
5

10
~

5

5
5

15
5
5
5
5

0.34
O.3i
0.66
0.35
0.22
0.56
0.50
0.58
0.37
0.56
0.59
0.'+7
0.58
0.51
0.48
0.53
0.74
0.44
0.88

0.56
0.60
0.49
0.44
0.45
0.45
0.28
0.53
0.18
0~26
0.::;
0.5'+
0.50
0.49
0.52
Q.i4
0.61

0.51
0.41
0.22
0.33
0.57
0.45
1.00

1600
1750
3340
190U
210(,
125l~

3100
2600
1600
3400
5950
1700

600
1600
1800
1000
2250
1900

550
550

1250
1000

350
600
400

2400
1000
1450
3600
3400
670

1430
750

12500
6900

SOD

1600
3200

• SiOO
3700
600

1250
100

0.15
0.30
0.15
0,15
0.15
0.30
0.15
0.30
(1.15
0.15
0.30
0.15
0.15
0.15
0.15
0.15
0.30

.15

.15

.15

.15

.15

.15
0.3

.15

.15
0.3

•15
.15

0.3
0.3
0.3
0.3
0.3
0.3
0.3

0.15.
0.15
0.15
0.15
0.3
0.3
0.3

- ~:>-.::>
25 .. 9

",.. .-

19.7
1.0
1.5
0.:

., -
("I . i- .'

1:.1

1.9
21. 0

101. 0
63.9
6,3
S...
.). '

1050.0
18S,~

2.4

90.4
8•..1

5.6
11.1
12.4

6.2
52.4
9.5

,) .

12i.5
. ·60.9

61.3
181.0
359.3
'0 •--'.~

16.4
130.2

1006.i
131.3

4.3
9.9
1.5

-.- ,
""'u-.

: ..... -J

·..:C-4
...r ­
.. I..-.J

;':C -l;

_...:-:.
..;- .,

10\..0 _

~- .,
...1..;-_

'l'_-':"

::;-3-,- ,.....,~-..,

::-1
~-:

.:;,-.)

3-4
3-5
3-6
B-7

[[-1

~ .... -.)
lC-4
lC-5

Ie- i
iC-S
{e-9
1:-10
is-II
{C-l2
ie-13
,C-14
ie-15
,C-16
iL-17
-ie-18
.:.r., Q.i"" ......

1C-6

,



r =--.1\ .- __'1\ j ""-c:. i,.. ~- ..
i(in/hr) I') 180 .....,... -:: ;.. ,.., ~ ; ."r ...... L,..."',-,- h lOre Te

,_.
-;, \7.. _...... - .'1,.; ._ _ •• z:::, ... .i . . ~\ .. ,

:J hr -, hr - , ..., .,.- r ... -~. ":I.c"' (:ee~ ') (ft/it) (",in) 10 '7 2:; ,'r 100 yr -~
_..- . '. a. I- ...~ _ '

ceo'

>1 .:' .. . n , ~ :600 0.46 5 ., ::? 3.11 3.8~ 16.'71 :O.f9 i~ • 6-... - v • _.~ -...,- .:....;.--"') lL)S, (I 0,15 4:)00 O.:)~ 10 1.98 2.34 - ,., 3: 0 08 3-.91 SO. S~.:l.~_

:-3 - • 0.30 930 0.66 5 ., .,
3.12 3.84 S.S9 6.93 8.53.. 11' .... -.;,-

=-4 :5.1 0.15 1970 0.62 5 2.52 3.12 3.34 9.50 II. 76 I·L~8
.- J 12.~6 0.15 IS00 0.73 5 , -., 3.12 3.84 4. -:'1 03.83 7.18-.~-:-0 15.1 0.15 1710 0.67 5 ' ~, 3.12 3.84 5.72 7.08 8.72_.::J_- - ,- - 0.15 2J60 0.54 5 ., -i 3.12 3.84 17.29 21.40 26.34- .., ,:). I -.~-=-s .,- - O.lS :::0 0.55 5 2.52 3.12 3.84 10.41 12.89 15.86_ i • :J
-_0 10. J 0.30 12iO 0.75 5 2.52 3.12 3.84 7.86 o - .. 11. 98... I :J
:-10 0 (l 0.30 1190 0.74 5 "') ~7 3.12 3.84 6.80 8.42 10.37... , ,;..;,-- ,-

6.~ 0.:0 950 0.73 5 ., -, 3.12 3.84 5.22 6.46 - 0-- . I -.~ .. I. _ ~
- _...
--l~ 5~O 0.30 1000 0.67 5 2.52 3.12 3.84 3.";8 ~.68 5.-6-
=-13 4.0 0.30 S50 0.66 5 2.52 3.12 3.84 3.02 3.74 4.61
:::-1~ ·46.5 ~~i 0.15 3000 0.47 5 ., -., 3.12 3.84 17.59 21.78 26.80-.~-

:-15 26-"-J.: O,Ei 1~300 0.18 30 1.14 1.38 1. 80 452.16 5~~.35 713.93
--..:..::": :30,0 0.15 5000 ·J,ib 0.30 10 1.98 2.34 3.12 68.31 &0.73 10~.64

iff .. - .. "
.' 0.15 502-:- 0037 10 1.98 2.34 3.12 68.31 80.73 10-.64-.. - .. .,)l! < I.'

:-:S "+S.,") 0.15 2920 0,~8 5 ., -i 3.12 3.84 18.14 ::.46 ..,- ,-.... ~ .... _.• c.:>
~ .. ~c 19.5 0.15 1480 0.40 5 ' .., 3.12 3.84 7.38 9.14 11. 25-.~ ..
:-:C: - '" II 0.15 1350 005; J

, .. .,
3.12 3.84 12.10 1~.98 1S.43.:l_.", -.~ ..

.. \




