


































































































Andalex Resources, Inc.
Mine PLan Cross Refe
To CoaL Mining Rul.es R64S t  - 22











































































































































































































































































































































































































































































































































































































































































o

APPEN]DIX B
PARII D
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Wildcat Loadout C/007/033 Bond Amount

Total2822

$192,761 .00
$220,847.00
$359,746.00
$773,354.00

$77,335.00 10.oo/o
$38,668.00 5.O%
$19,334.00 2.50/o
$52,588.00 6.8%
$19,334.00 2.5%

$207,259.00 26.8%

$980,613.00

0.o32
5

$167,266.00

$1,147,879.00

$1 ,148 ,000 .00

$1,144,000.00

-$4,000.00
-0.35%

Revised December 2007

.. -" -:1.. ,-,,;
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LLJ i JE

Pages 1

io

Bonding Calculations

Direct Costs

Subtotal Demolition and Removal
Subtotal Backfill ing and Grading
Subtotal Revegetation
Direct Costs

Indirect Costs
Mob/Demob
Contingency
Engineering Redesign
Main Office Expense
Project Mainagement Fee
Subtotal lndirect Costs

Total Cost

Escalation factor
Number of years
Escalation

Reclamation Cost Escalated

Bond Amount (rounded to nearest $1,000)
2006 dollars

Bond Posted 2000 dollars

Difference Between Cost Estimate and Bond
Percent Difference

Printed 121612007("o
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R INIRODUCTION

Andalex Resources needs to expand their coal storage area at the Wldcat Loadout facility located

just south of Consumers Road about four miles west ofHelper in Carbon County. The site is

located in a portion of Section 33, T.l4S., R.9E. as shown onthe Standardville 7.5 minuteUSGS

topographic quadrangle. A detailed Order I -2 soil survey was conducted in March 2003 on

approximately 12 acres of land immediately adjacent to the east of the current coal storage piles.

A one acre site within the current Wildcat permit area but not part of the original to-be-affected

disturbance area was previously mapped, sampled, and reported in April, 2003. The current

report includes the one acre but expands to include a total of approximately 12 acres all located

immediately adjacent to the east of the current coal piles.

Andalex wants to utilize the one acre site for coal storage immediately and the additional eleven

acres at a later time. The identification and proper management of topsoil resources on the shrdy

area is essential for the success of future reclamation and the achievement of the post-disturbance

land use. The information presented in this report is designed to aid in formulating a practical and

successful reclamation plan.
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n METHODS

Standard soil survey methods were used throughout the project. Andalex provided a site photo-

map to Patrick Collins. Dr. Collins conducted field work at the site on March 5 and designated

three locations as representative of the soil on the one acre study area. A backhoe pit was dug at

each of the three sites. Dr. Collins examined the three soil profiles and sampled two of them,

WCI and WC2. Samples were subsequently delivered to Brigham Young University's soil testing

laboratory for standard analysis as described in the "Guidelines for Management of Topsoil and

Overburden" (Stateof Utah, 2002). Dr. Collins also investigated the extent of coal fines

deposition on the one acre site by means of numerous spade holes dug on a gnd transect basis.

The site was then visited on March I I by Patrick Collins and Jim Nyenhuis, a Certified

Professional Soil Scientist. Dr. Collins described his sampling rationale and Mr. Nyenhuis

concurred that it was appropriate for the Hernandez soil. The next day, March 12, seven

additional backhoe pits were sited and dug on the larger twelve acre study area. Ms. Priscilla

Burton (UDOGM soil scientist and reclamation specialist) was present for the day and observed

all ten backhoe pits and assisted in the description and sampling of several soil profiles. She

observed all three pits on the primary one acre study area. Mr. Nyenhuis concluded the soils

description and sampling of the larger area on the following day, March 13,2403.

The twenty-three soil samples collected from the additional seven soil backhoe pits were delivered

to Colorado State University's Soil Testing Laboratory for analysis. The follo*ing parameters

13
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were analyzed: pH; electrical conductivity @C); saturation percent; percent calcium carbonate

equivalent; organic matter percent; texture (sand, silt, clay, ffid very fine sand as a part oftotal

sand); meqfL of Ca, Mg, Na, and K; SAR; and AB-DTPA extractable nitrate nitrogen (NO3-]9,

P, K Zn,Fe,Ml, and Cu.

RESIILTS

Ten backhoe pits were dug in representative locations across the 12 acre study area (see "Soil

Survey Map" included with this report). Soils were described at each of the pits, and eight of the

ten pits were sampled for laboratory analysis. Sample sites WCI and WCZ were sampled as part

of the one acre study, and samples sites WC4, WC6, WC7, WC8, WC9, and WCIO were sampled

as part of the larger 12 acre study. The soil laboratory data is attached to this report. Three soil

rnap units were delineated across the 12 acre study area: (A) Hernandezloam, I to 6 percent

slopes, (B) Haverdad loam, 2 to 8% slopes, and (C) Strych Variant, shallow to moderately deep,

2 to 6Yo slopes.

Average elevation of the study area is about 6,100 to 6,155 feet MSL. Average annual

precipitation is about l0 to 12 inches (ustic-aridic soil moisture regime). Average annual air

temperature is about 47 to 49 degrees F. (mesic soil temperature regirne). The average freeze-

free period is 110 to 135 days peryear (Jansen and Borchert, 1988).
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3,E Map Unit A: flernandez loam' I to 67o slopes
Af  i - .  .

I I -

Hernandez loam was described and sampled at five representative locations (WCl, WC2, WC6,

VfC7, and WCl0). Hernandezwas also described but not sampled at WC3. Althoughthere are

some differences among the six sites, each soil classifies as the Hernandez series. The Hernandez

family, Map Unit 52, was also mapped for the area by NRCS on Sheet 8 of its Soil Survey of

Carbon Area, Utah (Jansen and Borchert, 1988).

Hernandez family is a very deep, well drained soil mapped on uplands in the general area. 
'The

soil is developing in local alluvium derived dominantly from sandstone and shale. Site vegetation

includes Wyoming big sagebrush and mixed grasses. Based on NRCS data, Hernandez has

moderate penneability, high available water capacity (9.0 to 10.5 inches), slow runoff, and water

supplying capacity of 5.5 to 6.5 inches. Effectiverooting depthis 60 inches ormore, the organic

matter content of the surface layer is generally I to 3 percent, and the hazard of wind and water

erosion is moderate (Jansen and Borchert, 1988). The Range Site for Hernandez is Semidesert

Loam (Wyoming Big Sagebrush).

Hernandez is classified as a "Fine-loamy, mixed, superactive, mesic Ustic Haplocalcid'.

Hernandez is an established soil series of moderate extent. The most recent NRCS official soil

series description, dated October2002, is on file at Mt. Nebo Scientific. Hernandez sites WCl,

WC2, and WC3 were previously described in the one acre study area report, and are also included

in the surrent report.
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Hernandez Pedon WCI Site and Profile Description:

Map Unit N 3% slope, east-southeast aspect; Wyoming big sagebrush and mixed grasses

vegetation; local alluvium; fan uplands; no erosion; soil slightly moist to 8 inches; 3 inches

of coal fines deposition from the adjacent Wildcat Loadout facility; sampled for laboratory
characterization.

Coal Fines - 3 to 0 inches (3 inches thick)

A horizon - 0 to 3 inches; yellowish brown (10\aR 514) loam, dark yellowish brown
(IOYT, 4/4) moist; moderate medium granular structure; soft dry consistence, very friable
moist consistence, slightly sticky and slightly plastic wet consistence; common coarse'
medium and many fine and very fine roots to 13 inches; moderately effervescent, slightly
alkaline (pH 7.7); gradual smooth boundary.

Bw (cambic) horizon- 3 to 13 inches; yellowish brown (lOYR 514)loam, dark yellowish
brown (l0n 4/4) moist; moderate medium subangular blocky structure; slightly hard dry
consistence, friable moist consistence, slightly sticky and slightly plastic wet consistence;
strongly effervescent, slightly alkaline (pH 7 .7'1; clear vravy boundary.

Bk (calcic) horizon- l3 to 23 inches; palebrown (10\aR 6/3) loam, brown (l0YT. 513)
moist; massive structure; slightly hard dry consistence, friable moist consistence, slightly
sticlry and sligbtly plastic wet consistence; few coarse, medium, fine and very fine roots;
violently effervescent, slightly alkaline (pH 7.8); gradual waly boundary.

Ck horizon - 23 to 60 inches; pale brown (l0YT. 613) clay loam, brown (10Y.R 513) moist;
massive structure; very hard dry consistence, firm moist consistence, sticky and slightly
plastic wet consistence; strongly effervescent, moderately alkaline (pH 8.2); did not hit

bedrock.

Hernandez Pedon WC2 Site and Plofile Description:

Map Unit A; 4o/o slope; east-southeast aspect; Wyoming big sagebrush and mixed grasses

vegetation, local alluviuq fan uplands; no erosion; soil slightly moist to 3 inches; 3 inches

of coal fines deposition from adjacent Wildcat Loadout facility; sampled for laboratory
characterization.

Coal Fines - 3 to 0 inches (3 inches thick)

A horizon - 0 to 3 inches; yellowish brown (1OYR 514) loam, dark yellowish brown
(lgYR 4t4) rnoist; strong, medium platy structure (mechanically compacted); hard dry

consistence, friable moist consistence, slightly sticky and slightly plastic wet consistence;
few to common coarse and medium and many fine and very fine roots to l0 inches;

strongly effervescent, moderately alkaline (pH 7.8); gradual smooth boundary.
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HO Bw (cambic) horizon - 3 to l0 inches; yellowish brown (IOYT. 514) loarq dark yellowish

brown (l0YR 414) moist; moderate medium platy structure (mechanically compacted);
hard dry consistence, firm moist consistence, slightly sticky and slightly plastic wet
consistence; strongly effervescent, moderately alkaline (pH 7.S); clear wa\y boundary.

Bk (calcic) horizon - l0 to 32 inches; very pale brown (l0YR 7/3) loanr, brown (10n
sti) moist; massive structure; extremely hard dry consistence; very firm moist consistence;
sticky and slightly plastic wet consistence; few mediunl fine, and very fine roots; violently

effervescent, moderately alkaline (pH 7 .8); gradual wavy boundary.

Ck horizon - 32 to60 inches; light yellowish brown (10LR 614) loam, dark yellowish
brown (l0Y.R 414) moist; massive structure; very hard dry consistence, firm moist
consistence, sticky and slightly plastic wet consistence; violently effervescent, strongly
alkaline (pH 8.5); did not hit bedrock.

Hernandez Pedon WC3 Site and Profile Description:

Map Unit A;3% slope' east-southeast aspect; Wyoming big sagebrush and mixed grasses
vegetation; local alluvium; fan uplands; soil slightly moist to 9 inches; no erosion; 3 inches
of coal fines deposition from adjacent wildcat Loadout facility; not sampled for laboratory
characterization.

Coal Fines - 3 to 0 inches (3 inches thick).

A horizon - 0 to 3 inches; yellowish brown (lOYR 5/4) loam, dark yellowish brown
(10YR 4/4) moist; moderate medium granular structure; soft dry consistence, very friable

moist consistence, slightly sticky and slightly plastic wet consistence; common medium,

fine, and very fine and few coarse roots to 9 inches; strongly ef;lervescent; gradual smooth

boundary.

Bw hori zon - 3 to 9 inches; yellowish brown (lOYT. 5/4) loam, dark yellowish brown
(10YR 4/4) moist; moderate medium subangular blocky structure; slightly hard dry
consistence, friable moist consistence, slightly sticky and slightly plastic wet consistence;
strongly effervescent; clear wa\y boundary.

Bkl horizon- 9 to 18 inches; pale brown (l01zR 6/3)loam, brown (1OfaR 5/3) moist;
massive structure parting to moderate medium subangular blocky; slightly hard dry
consistence, friable moist consistence, slightly sticlry and slightly plastic wet consistence;
commmon fine and very fine and few coarse and medium roots; strongly effervescent;
gradual wavy boundary.

Bl€ horizon - l8 to32 inches; very pale brown (1OYT 7/3) loanr, brown (lOYT 5/3)
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moist; massive structure; very hard dry consistence, firm moist consistence, sticky and
slightly plastic wet consistence; few mediunr, fine, and very fine roots; violently
effervescent; gradual wavy boundary.

Ck horizon - 32 to 52 inches; pale brown (10YR 613) loam, brown (l0YT. 513) moist;
massive structure; very hard dry consistence, very firm moist consistence, sticky and
slightly plastic wet consistence; violently effervescent; gradual wavy boundary.

C horizon- 52 to 64 inches; brown (l0YR 5/3) loara dark brown (10\aR 413) moist;
massive structure; hard dry consistence, firm moist consistence, slightly sticky and slightly
plastic wet consistence; did not hit bedrock.

Hernandez Pedon WC6 Site and Profile Description:

Map Unit A; 4Yo slope; east aspect; mixed grasses, dead Wyoming big sagebrush
vegetation; local alluvium; fan uplands; no erosion; soil slightly moist to 18 inches at time
of sampling, 3-12-03;3 inches of coal fines deposition from adjacent wildcat loadout
facility; sampled for I aboratory characterization.

Coal fines - 3 to 0 inches (3 inches thick)

A horizon- 0 to 3.5 inches; brown (1O\aR 513) clay loam, brown (10\aR 413) moist; weak
medium granular structure; soft dry consistence, very friable moist , slightly sticky and
slightly plastic wet consistence; common medium, fine, very fine, and few coarse roots to
l3 inches; moderately effervescent, moderately alkaline (pH 7.9); gradual srnooth
boundary.

Bw horizon- 3.5 to l3 inches; yellowish brown (10\zR 514) clay loam, darkyellowish
brown (l0n 4/40 moist; moderate medium subangular blocky structure; slightly hard dry
consistence, friable moist consistence, sticlcy and slightly plastic wet consistence;
moderately effervescent, slightly alkaline (pH 7.8); gradual wavy boundary.

Bk horizon - 13 to 25 inches; light yellowish brown (IOYR 6/4) loam, yellowish brown
(IOYR 514) moist; massive structure; hard dry consistence, friable moist consistence;
slightly sticlcy and slightly plastic wet consistence; cornmon fine and very fine, and few
coarse and medium roots 13 to 18 inches, few coarse, mediunl fine, and very fine roots 18
to 25 inches; strongly effervescent, moderately alkaline (pH 8.0); gradual wa\ry boundary.

Ck horizon - 25 to 38 inches; light yellowish brown (10\aR 614) loam, yellowish brown
(1OYR 514) moist; massive structure; very hard to extremely hard dry consistence; firm
moist consistence, sticky and slightly plastic wet consistence; strongly effervescent,
moderately alkaline (pH 8.q); gradual wavy boundary.

C horizon - 38 to 64 inches; yellowish brown (10LR 5/4) clay loam, dark yellowish
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brown (1O\aR 414) moist; massive structure; hard dry consistence, firm moist consistence,
sticlry and slightly plastic wet consistence; moderately effervescent, strongly alkaline (pH
8.5); did not hit bedrock.

Hernandez Pedon WC? Site and Profile Description:

Map Unit A; a% slope; east aspect; Wyoming big sagebrush and mixed grasses vegetation;
local alluvium; fan uplands; no erosion; soil slightly moist to10 inches at time of sampling,
3-13-03;2inches of coal fines deposition from adjacent Wildcat Loadout facility; sarnpled
for labo ratory characterization.

Coal Fines - 2 to 0 inches (2 inches thic$

A horizon - 0 to 3 inches; brown (10YR 513) Ioam with some areas with coal fines mixed
in, brown (1OYR 4/3) moist; weak medium granular structure; soft dry consistence, very
friable moist consistence, sticky and slightly plastic wet consistence; many fine and very
fine, and few coarse and medium roots to 10 inches; moderately effervescent, moderately
alkaline (pH 7.9); gradual smooth boundary.

Bw hori zon - 3 to l0 inches; yellowish brown ( IOYT. 514) loam, dark yellowish brown
(lOYR 4/4) moist; moderate medium subangular blocky structure; slightly hard dry
consistence, friable moist consistence, slightly sticlqy and slightly plastic wet consistence;
moderate to strongly effervescent, slightly alkaline (pH 7.8); gradual waly boundary.

Bkl horizon - l0 to 22 inches; very pale brown (1O\aR 713) clay loam, brown (lOYTL 5/3)
moist; massive structure; hard-very hard dry consistence, firm moist consistence, sticky
and slightly plastic wet consistence; common fine and very fing and few medium and
coarse roots l0 to Z?inches; strongly effervescent, moderately alkaline (pH 7.9); common
krotovinas from l0 to 3I inches; gradual wavy boundary.

Bk2 horizon - 22 to 38 inches; very pale brown (10YR 713) clay loam, brown (10YR 5/3)
moist; massive structure; extremely hard dry consistence, very firm moist consistence,
slightly sticlry and nonplastic wet consistence; few fine and very fine roots 22 to 38 inches;
violently effervescent, moderately alkaline (pH 8.3); gradual wa\y boundary.

C horizon - 38 to 56 inches; light yellowish brown (10YT 6/4) loam, yellowish brown
(1O\aR. 514) moist; massive structure; hard dry consistence, friable moist consistence,
slightly sticky and slightly plastic wet consistence; strongly effervescent, strongly alkaline
(pH 8.6); did not hit bedrock.
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Hernandez Pedon WCl0 Site and Profile Description:

Map Unit A; 6% slope; east aspect; rabbitbrush and mixed grasses vegetation; local
alluvium; fan uplands; no erosion; soil slightly moist to 12 inches at time of sampling 3-
l3-03; 1.5 inches of coal fines deposition from the adjacent Wdcat Loadout facility;
sampled for laboratory characterization; sample site is just outside of the 12 acre study
area but in an area for a future sedimentation pond.

Coal Fines - 1.5 to 0 inches (1.5 inches thick)

A horizon - 0Io 3 inches; light yellowish brown (10YR 614) loarq yellowish brown
(10YR 5/4) loam, weak medium granular structure; soft dry consistence, very friable moist
consistence, slightly sticky and slightly plastic wet consistence; common few and very few,
and few coarse and medium roots to 12 inches; strongly effervescent, moderately alkaline
(pH 8.0); gradual smooth boundary.

Bw horizon- 3 to 12 inches; yellowish brown (IOYR 5/4) loam, dark yellowish brown
(1O\aR 414) moist; weak medium subangular blocky structure; slightly hard dry
consistence; friable moist consistence, slightly sticky and slightly plastic wet consistence;
strongly effervescent, moderately alkaline (pH 8.0); gradual wa\ry boundary.

Bky horizon - 12 to 30 inches; very pale brown (10\aR 714) clay loam, light yellowish
brown (IOYR 614) moist; massive structure; very hard dry consistence, firm moist
consistence, sticky and plastic wet consistence; few medium, fine, and very fine roots 12
to 24 inches; violently effervescent, moderately alkaline (pH 8.0); gradual wavy boundary.

C horizon- 30 to 62 inches; light yellowish brown (IOYR 6/4) loam/sandy loanq pale
brown (1O\aR. 6/3) moist; massive structure; hard dry consistence, firm moist consistence,
slightly sticky and slightly plastic wet consistence; strongly effervescent, moderately
alkaline (pH 8.0); did not hit bedrock.

Hernandez Ran ge of Characteri stics:

The dessribed and sampled pedons WC-I, WC-z, WC-3, WC-6, WC-7, and WC-10 are typical of

Hernand ez, and are within the range of characteristics for the Hernandez official soil series

description CNRCS, October 2002).
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D'^ Hernandez Soil Suitabiliqv and Salvage Depth Recommendation:ro
Initial One-Acre Study Area

Based on an evaluation of the field and laboratory data (see Appendrx), the Hernandez soil is

entirely suitable throughout its profile depth to 54 inches or more. Soil textures are good with

loam dominating the upper profile, and loam to clay loam in the lower profile. Soil salinity is low

with electrical conductivity (EC) values less than 1 in the upper profile and 2 to 3 in the lower

profile. Sodium Adsorption Ratio (SAR) is low throughout the profile with values less than I firr

all samples except the 32 to 54 inch depth interval of WC-2 (SAR:6.5). Soil reaction (pI{) is

slightly to moderately alkalinewith values in the high 7's and low 8's (range of pH 7.7 to 8.5).

Calcium carbonate content ranges from 9.7 to 18.7 percent and averages 13.9 percent across all

samples. Organic matter content is somewhat high in the upper profile (2.8 to 3.6 percent) and

generally low in the lower profile (0.5 to 0.9 percent).

If needed, the entire profile to 54 inches or more could be salvaged foruse in reclamation

activities. The better soil material is in the approximate upper 24 inches. Soil texture is loam and

organic matter content is somewhat high in this upper 2 feet. EC and SAR values are low. Soil

texture is good and the soil material can be easily handled. If a more limited amount of soil

material is needed, the upper 24 inches can be salvaged as Topsoil. Additional underlyrng

material could be salvaged, as needed, for use as Subsoil.
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Inrser Eleven-Acre Study Arba

Soil description and sample sites WC6, WC7, and WCl0 were evaluated for suitability and

salvage depth recommendation forthe remaining 11 acre study area. WCl0is located in a

proposed sedimentation pond area just outside the 1 I acre study area but was included in the

evaluation ofHernandez. The upper25 inches ofWC6 is good rated. The depthbetrveen 25 and

38 inches is good rated except both EC (5.5) and SAR (9.1) are fair rated. The lower zone

between 3 8 and 64 inches has poor EC (10. l) and unacceptable SAR (16.7). The upper 3 8 inches

of WC7 is good rated; between 38 and 56 inches is good rated except for fair rated SAR (6.8).

The upper 12 inches of WCl0 is good rated; between 12 and 30 inches has fairto poorEC (8.5)

and fair SAR (8.4). Both EC (12) and SAR (10.4) are poor rated for the zone between 3O and 62

a l \

g 
a 

inches. For laboratory reports, refer to the Appendix of this dosument.

Gventhat WCl0 is located outside the ll acre study area, it is recommended that the upper 38

inches of Map Unit A be salvaged as Topsoil. The underlying material has good to poor rated EC

and fairto unacceptable SAR. If additional material is needed and can be somewhat mixed during

salvage, it is possible to salvage this lower material between 38 and about 62 inches as Subsoil.

Map Unit B: Haverdad loam r 2 to 87o slopes

Haverdad loam was described and sampled at two representative locations, WC4 and WC8.

Haverdad loam was previously mapped by NRCS as a soil inclusion along drainageways in Map

l l
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fi Unit 52 ofthe Soil Survey ofCarbon Are4 Utah (Jansen and Borchert, 1988). Ilaverdad loam is

lO 
u 

"* 
deep, well drained soil mapped in small uptand drainageways in tie general area. The soil

is developing in local alluvium derived dominantly from sandstone and shale. Site vegetation

includes mixed grasses, sagebrusb and occasional scattered greasewood.

Permeability ofHaverdad is moderate. Available water capacity is about l0 inches. Effective

rooting depth is 40 inches or more. Runoffis slow, and the hazard ofwind and watererosionis

moderate (Jansen and Borchert, 1988). The Range Site for Borchert is Semidesert Loam

(Wyoming Big Sagebrush).

Haverdad is classified as a "Fine-loamy, mixed, superactive, calcareous, mesic Ustic

Torrifluvent". Haverdad is an established soil series of moderate extent. The most recent NRCS

official soil series description, dated June 2002, is on file at Mt. Nebo Scientific. Haverdad site

and profile descriptions for WC4 and WCB follow.

Haverdad Pedon WC4 Site and Profile Description:

Map Unit B;3o/o slope; east aspect; mixed grasses and few scattered greasewood
vegetation; fine-loamy local alluvium with <lyo coarse fragments; small fan on side of
small upland drainage; no erosion; soil slightlymoist to 14 inches at time of sampling,3-
12-03;3 inches of coal fines deposition from adjacent Wildcat Loadout facility; sampled
for I aboratory characterization.

Coal Fines - 3 to 0 inches (3 inches thic$

A horizon - 0 to 4 inches; yellowish brown (10faR 5/6) loam, dark yellowish brown
(1OYR 4/6) moist; moderate medium granular stmcture; slightly hard dry consistence,
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friable moist consistencg slightly sticky and slightly plastic wet consistence; many
mediun\ fing and very fing and few coarse roots to 14 inches; strongly effervescen!
moderately alkaline (pH 8.3); gradual smooth boundary.

Bw horizon - 4 to 14 inches; light yellowish brown (10YR 6/4) loar4 yellowish brown
(10YR 5/4) moist; weak medium subangular blocky sgucture; slightly hard dry
consistence, fiiable moist consistence, sliglrtly sticky and slightly plastic wet consistence;
strongly efervescent, strongly alkaline (pH 8.5); gradual wavy boundary.

Bk horizon - 14 to 28 inches; light yellowish brown (l0YR 6/4) loa4 brown (l0YR 4/3)
moist; massive structure; hard dry consistence, friable moist colsistence, slightly stioky
and slightly plastic wet consistence; common fine and very fne and few medium roots;
strongly efewescent, moderately alkaline (pH 8.3); gradual wavy boundary.

C horizon - 28 to 58 inches; yellowish brown (IOYR 5/4) loam to sandy loar4 brown
(l0YR 4R) moist; massive structure; slightly hard dry consistence, fiiable moist' 

' consistencg slightly sticky and slightly plastic wet consistence; few fne and very fine roots
28 to 44 inches; strongly efervescent, moderately alkaline (pH 8.0); gradual wavy
boundary.

2C *ted" hoiz-on - 58 to ?GF inches; brown (7.5YR 5/4) gravelly loanr" dark brown
(7.5YR 4/4) moist; massive structure; slightly hard dry consistence, friable moist
consistence, slightly sticky and slightly plastic wet consistence; slightly efervescent; this
horizon not sampled.

Haverdad Pedon WC8 Site and Profile Descriotion:

Map Unil B; 2Yo slope; east aspect; big sagebrush and mixed grasses (mostly dead)
vegetation; fineJoamy local alluvium with < 2olo sandstone gravels; small upland drainage;
no erosion; 3 inches ofcoal fines deposition fiom adjacent Wildcat Loadout facility; soil
slightly moist to 26 inches at time of sampling 3-1343; sampled for laboratory
characterization.

Coal Fines - 3 to 0 inches (3 inches thick)

A horizon - 0 to 4 inches; light yellowislr brown (l0YR 6/4) loanr, dark yellowish brown
(l0YR 4i4) noist; weak medium platy structure; soft dry consistence, very friable moist
consistence, slightly sticky and slightly plastic wet consistenoe; common coarsg mediunr,
fine, and very fine roots to 12 inches; moderately effervescent, slightly alkaline (pH 7.7);
gradual smooth boundary.

Bw horizon - 4 to 12 inches; yellowish brown (IOYR 5/4) loam, dark yellowisb brown
(10YR 4/4) moist; moderate medium subangular blocky structure; slightly hard dry
consistencg very fiable mois consistence, slightly sticky and slightly plastic wet
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0 consistence; moderately effervescent, slightly alkaline (pH 7.8); gradual wavy boundary.

Bk horizon - 12 to 26 inches; light yellowish brown (1011R 614) loarq brown (l0YT 413)
moist; massive structure; hard dry consistence, friable moist consistence, slightly sticky
and slightly plastic wet consistence; cofirmon fine and very fine, and few coarse and
medium roots; strongly effervescent, slightly alkaline (pH 7.9); gradual wa\y boundary.

Ck horizon - 26 to 38 inches; light yellowish brown (10YR 614) loanl yellowish brown
(lOYR 5/4) moist; massive structure; hard dry consistence, firm moist consistence, slightly
sticlry and slightly plastic wet consistence; few coarse, medium, fine, ild very fine roots;
krotovinas present; moderately effervescent, moderately alkaline (pH 7.9); gradual waty
boundary.

C horizon - 38 to 64 inches; yellowish brown (lOn 5/4) loam-sandy loanr, brown (10faR
413) moist; massive structure; hard dry consistence, friable moist consistence, slightly
sticlry and slightly plastic wet consistence; moderately effervescent, moderately alkaline
(pH 7.9); did not hit bedrock. .

Haverdad Ranee of Characteristics:

The described and sampled pedons WC4 and WC8 are typical of Haverdad and are within the

range of characteristics forthe Haverdad official soil series description (NRCS, June 2002).

Haverdad Soil Suitability and Salvage Depth Recommendations:

Based on an evaluation ofthe field and laboratory data (see Appendix), Haverdad loam is entirely

suitable throughout its profile d6pth to 54 inches or more. Soil toctures are good with loam

dominating the upper profile to about 38 inches, and loam to sandy loam to gravelly loam present

in the lower substratum. Soil salinity is low with electrical conductivity (EC) values about 0.5 to

2 in the upper profle, and about 0,5 to 4 in the tower *C' horizon. Sodium Adsorption Ratio

(SAR) is generally less than 1.0 but can range up to about 4.5 to 6.0 below 14 inches in some
lticoir,ponATED
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ll pedons. Soil reaction (pII) is slightly to strongly alkaline with values between 7-7 and 8.5.
n(O 

ar"rurn carbonate content ranges from about 6 to I I percent. organic matter content rangeg

from about l.2to 1.9 percent in the surface layer, to about 0.9 to 1.5 percent at depth in the

profiIe.

If needed, the entire profile to 54 inches or more could be salvaged for use in reclamation

activities. The better soil material is in the approximate upper 28 inches. Soil texture is loam and

organic matter is about I to almost 2 percent. EC and SAR are generally low. Soil texture is

good andthe soil material canbe easily handled. Ifa more limited amount of soil material is

needed, the upper 28 inches can be salvaged as Topsoil. Additional underlying material could be

salvaged, as needed, for use as Subsoil.
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- Map Unit C: Strych Variant, shallow to moderately deep, 2 to 67o slopes

Strych Variant was described and sampled at two representative locations (WC5 and V/C9).

Strych (deep) was previously mapped in the area as a 10% soil inclusion in NRCS Map Unit 52

(Jansen and Borchert, 1988). Although the official Strych soil series is deep to very deep, the

site-specific Strych Variant soil on the Wildcat shrdy area is shallow to moderately deep (10

inches to slightly greater than 20 inches to sandstone bedrock). Strych Variant is developing in

thin slopewash alluviurn and residuum from calcareous sandstone. Vegetation is open, scattered

Pinyon-Juniper woodland with a mixed grass understory.
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rn Strych Variant is shallow to moderately deep and well drained. Strych Variant typically has a pale

JO 
Oro*n,o yellowish brown gravelly to very gravelly toam surface layer about 3 inches thick. The

"Bd' cambic upper subsoil layer is a pale brown to light yellowish brown gravelly to very gravelly

loam to a depth of about 8 or 9 inches. The underlying "Bk" calcic horizon is a pale to very pale

brown very to extremely gravelly loam to sandy loarn to a depth of about 15 or 16 inches. The

substratum is a rnixture of "C" horizon and paralithic "Cr" extremely gravelly loam to bedrock

encountered at about 20 to 23 inches in depth.

Strych Variant has moderately rapid permeability, low available water capacity, ild an effective

rooting depth equal to the depth to bedrock. The organic matter content of the surface layer is

about I to 3 percent. Runoffis medium, and the water erosion hazard is moderate. TheRange

12 -l Site is Semidesert Bouldery Loam (Jansen and Borch€rt, 1988). Strych Variant is classifed as a
t -

"Loamy-skeletal, mixed, superactivq mesic, shallow Ustic Haplocalcid". The most recent NRCS

official soil series description for Strych, dated October 2OA2, is on file at Mt. Nebo Scientific.

Strvch Variant Pedon WC5 Site and Profile Description:

Map Unit C;\T, slope; south aspect; Pinyon-Juniper and scattered mixed grasses
vegetation; thin residuum from sandstone; upland low ridge; slight erosion; 2 inches of
coal fines deposition from adjacent Wildcat Loadout facility; soil slightly moist at time of
sampling,3-12-03; not sampled for laboratory analysis.

Coal Fines - 2 to 0 inches (2 inches thick, varies up to 6 inches thick)

A horizon - 0 to 3 inches; pale brown (lOYR 613) gravelly loam with about 20%
sandstone gravels, brown (IOYR 5/3) moist; moderate medium granular structure; soft dry
consistence, very friable moist consistence, slightly sticky and slightly plastic wet

I i ;CCNFGNA;ED
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fl consistence; many fine and very fine, common medium and coarse roots to 8 inches;
strongly effervescent; gradual smooth boundary.

Bw horizon- 3 to 8 inches; pale brown (IOYR 613) gravelly loam with about 25%
sandstone gravels, brown (IOYR 413) moist; moderate fine subangular blocky structure;
slightly hard dry consistence; friable moist consistence, slightly sticky and slightly plastic
wet consistence; strongly effervescent; gradual wavy boundary.

Bk horizon - 8 to 15 inches; very pale brown (10\aR 7130 very gravelly silt loam to light
silty clay loam with about 45% sandstone gravels; massive structure; very hard dry
consistence, firm moist consistence, sticky and slightly plastic wet consistence; few coarse,
medium, fine, and very fine roots; violently effervescent; gradual wa\y boundary.

ClCr mixed horizon (weathered, fractured sandstone with calcium carbonate and soil fines
in cracks and beneath rock fragments) - 15 to 20 inches; pale brown (l0faR 613)
extremely gravelly loam with about 65yo sandstone gravels, brown (IOYT 5/3) moist;
massive structure; very hard dry consistence, firm moist consistence, slightly sticlry and
slightly plastic wet consistence; few roots in cracks and beneath rock fragments; violently
effervescent.

Strych Variant Pedon WC9 Site and Profile Description:

Map Unit C;8Yo slope; south aspect; Pinyon-Juniper and mixed grasses vegetation; thin
eolian over thin residuum from sandstone; low weathered ridge; slight erosion; I inch of
coal fines deposition from adjacent Wildcat Loadout facility; soil slightly moist to 9 inches
at time of sampling, 3-12-03; sampled for laboratory analysis.

Coal Fines - I to 0 inches (l inch thick)

A horizon - 0 to 3 inches; yellowish brown (10LR 514) very gravelly loam with about
25% gravel size sandstone chips, dark yellowish brown (10\aR 414) moist; weak mediurn
granular structure; slightly hard dry consistence, friable moist consistence; slightly sticky
and slightly plastic wet consistence; many medium, fine, and very fine roots to 9 inches;
strongly effervescent, slightly alkaline (pH 7/6); clear smooth boundary.

Bw horizon - 3 to 9 inches; light yellowish brown (10\zR 6/4) very gravelly loam with
about 55% gravel size sandstone chips, brown (1O\aR 513) moist; moderate medium
subangular blocky structure; slightly hard-hard dry consistence, friable moist consistence,
slightly sticky and slightly plastic wet consistence; strongly effervescent, slightly alkaline
(pH 7.5); gradual waly boundary.

Bk horizon - 9 to l6 inches; pale brown (l0n 613) extremely gravelly loarn-sandy loam
with about 75% gravel size sandstone chips, brown (lOYR.5/3) moist; massive structure;
hard-very hard dry consistence, friable moist consistence, slightly sticky and slightly plastic

IF{CCRPC,qFJED 
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wet consistence; common to few medium, fine and very fine roots; violently effervescen!
slightly alkaline (pH 7.9); gradual wa\ry boundary.

ClCr mixed horizon (weathered, fractured sandstone with calcium carbonate and soil fines
in cracks and beneath rock fragments) - l6 to 23 inches; pale brown (10YR 613)
extremely gravelly sandy loam with over 75% gravel and cobble size sandstone chips,
brown (lOYR 513) moist; massive structure; very hard dry consistence, firm moist
consisten@, slightly sticky and slightly plastic wet consistence; few roots in cracks and
beneath rock fragments; violently effervescent; horizon not sampled for laboratory
analysis.

Strych Variant Ranse of Characteristics:

Depth to the weathered sandstone contact ranges from about 15 tol6 inches. Coarse fragment

content ranges from 20 to 25% for the surface layer, from 25 to 55% for the upper subsoil layer

(Bw), from 45 to 75% for the lower subsoil layer (Bk), and over 6|yofor the weathered

substratum. Reaction OfD is tlpically slightly alkaline (pH from 7.5 to 7 .8). Soil fines are

typically loam to sandy loam.

Strych Variant Soil Suitability and Salvage Depth Recommendation:

Strych Variant is entirely suitable for salvage. EC and SAR are v€ry low, organic matter content

ranges from 2 .6% in the surface layer, to 2.3%o in the upper subsoil, to 0 -9Yo in the lower subsoil.

Calcium carbonate content is fair rated with values ranging from 2l to 27 percent. Soil texture

(fines) are loam to sandy loam. Coarse fragment content can be moderate to very high. The

upper 12 inches can be salvaged as Topsoil, with the underlying material left in place to aid

reclamation after mining activities are completed. For laboratory reports, refer to the Appendix
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ofthis document.

Map Unit DL: Disturbed Land

One sedimentation pond is present in the study area, and it is mapped as Disturbed Land. It is

immediately adjacent to the current Wldcat Loadout facility. Soil salvage was not evaluated and

is not recommended due to the amount of coal fines deposition in the pond. In additioq there is

another Disturbed Land delineation in the study area - a recent oil and gas drilling pad. This

bladed and higlrly compacted pad area is in the south-central to south-east portion of the study

area, and has no soil available for salvage. It appears that topsoil was not salvaged during the

construction of the pad because no soil stockpile was evident near the pad during the current soil

C 
survev'

REFERENCES

Jansen, EarlH. and JamesW. Borchert. 1988. Soil Surveyof Carbon Area, Utah. USDA-Soil
Conservation Service (now NRCS).

State of Utah, Division of Oil, Gas & Mining. 2002. Guidelines for Management of Topsoil and
Overburden (Drafi). Revised by Priscilla Burton and Robert Davidson. Department of Natural
Resources, Salt Lake City, UT.

trdccilFoFlp;i=de
i . ' ; i 1 - i  t  " ;  r .

i r ;" .=, i  i  i  i_,_.-

Div. cf Ci!. Ga* f; l i i , i ;-" '





APPENDD(
(Laboratory Data)

It,lCOFiPOH|+TES

{ l i ' , , 9  t ' i  ( 7 : ' , ' , : ;
i . i . i , i  I  t  d,Jj j

Div. of Oif, Gas & i,;tining



,

, Soil and Plant Analysis Lab
255 W|DB
Brigham Young University
Provo, Utah 84602
801-378-2147

Name: Rick Collins/Mt. Nebo
Address: P.O. Box 337
City, ST, ZIP: Springville, UT 84663
Date:3114/03

SOIL lD: Wildcat

Customer Sampte lO ppm P ppm lqO
Wildcat 1 East 0-13'
Wildcat 1 East 13-23'
Wifdcat 1 East 23-54"
Wildcat 2 North 0-12"
Wifdcat 2 North 12-32"
Wildcat 2 North 32-54"

4.52
0.03
1 . 5 1
3.77
0.79
4.99

4.39
5.32
2.07
4 . 1 3
2.67
1.23

2.79 7.68
0.56 7.83
0.67 8.18
3.64 7.81
0.90 7.83
0.48 8.46

43.84 24.72
47.84 16.72
26.56 29.72
38.56 24.72
32.20 25.72
32.56 23.72

0.65
0.58
2.00
0.62
0.60
3.00
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. Soil and Plant Analysis Lab
25s WIDB_ - . _ -j/flBrig ham Yo ung U niversity

It -rovo. Utah 84602
I \ -- -801-378-2147

Name: Rick Collins/Mt. Nebo
Address: P.O. Box 337
City, ST, ZIP: Springville, UT 846S
Date:3114/03

SOIL lD: Wildcat

Customgr Sample lD 7"qXt ppm Ca-SAR ppm Mg-SAR ppm K-SAR ppm Na-SAR
Wildcat 1 East 0-13"
Wildcat 1 East 13-23"
Wildcat 1 East 23-54.
Wifdcat 2 North A-12"
Wifdcat 2 North 12-32"
Wildcat 2 North 32-54"

31.44
35.44
43.72
36.72
42.08
43.72

129.20
97.56
49.15

1 1 5 . 1 0
92.96
32.78

29.44
36.7s

142.O0
21.62
30.80

220.40

40.65
6.90
6.10

10.87
9.29

22.23

1 3 . 5 1
17.34
60.82
16.31
21.07

469.70

0.28
0.38
0.99
0.36
0.48
6.46
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-Soil and Plant Analysis Lab
- Gass wlDB
ft't"" ,A

T lrigham Young University
fUtovo, Utah 84602

801-378-2147

Name: Rick Collins/Mt. Nebo
Address: P.O. Box 337
City, ST, ZIP: Springville, UT 8466:
Date:3/14103

SOIL lD: Wildcat

Cuslomer Sample lD o/oMoisture Sat. %CaCO3 ppm HCO3
Wildcat 1 East 0-13"
Wildcat 1 East 13-23"
Wildcat 1 East 23-&"
Wildcat 2 North 0-12"
Wifdcat 2 North 12-32'
Wifdcat 2 North 32-&'

35.17
33.50
39.56
36,60
37.29
34.70

9.66
18.68
15.55
10.77
13.75
1 5 . 1 1

270.25
181.90
1 6 1 . 1 1
187.10
174.11
166.31
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APPENDIX P

RESPONSE TO DIVISION ORDER DO-04

WTND.BI,OI'IN FINES ACCT'MULATIONS

rn  2004,  t .he Div is i -on issued an order  Do-04 for  wind-b l_own f ines
which had accumulated outs ide the d is turbed area,  pr imar i ly  in
Lhe area southwest  of  t .he main coal  s torage p i le  be low sediment
Pond B'  The pr imary source of  these coal - - f ines is  f rom prox imi t .y
to  the main coal  s torage p i1e,  and f rom t ruck t ra f f ic  on theper imeter  road between the coal  s torage area and ex is t r_ng
sediment  Pond B.  The accumulat ion - rea is  d i rect ly  down-wind and
down-gradient  f rom these sources,  and over  the past .  30 years of
operat ions has exper ienced an obvious accumulat ion of  coal  f ines.
Al though the coal - f ines accumu]at ion is  genera l ly  conta ined
wi th in  the ex is t ing permi t  area,  there ls  concern for  the
under ly ing topsoi l  in  the area,  and addi t ional  concern that  some
of  the accumul-at . ion is  down-dra inage f rom pond B,  and therefore
is  not  be ing proper ly  conta ined and t . reated f rom a hydro logic
standpoint .  To address the concerns ra ised by Lhis  order ,
Andalex proposes the fo l_ Iowing p lan of  act ion:

1)  Remove the deeper  coar  f ines in  the area of  greatest
accumul-ations around and below Pond B (denoted as ..Mechanical
Cleanup Area, ,  on p late 1A)  by ut i l iz ing heavy equipment ,

2)  Salvage topsoi l  f rom the pond B
prevent  fu ture so i l  contamj_nat . ion,  and,

Pond G drainage area Lo

3 )  E l i m i n a t e  p o n d  B ,  a n d
Pond G l-ocated approximately
drainage and down-wind from)

rep lace i t  by construct ing a new
450 '  sou theas t  o f  ( i . e . ,  down-
Pond  B .

4)  Remove the shal low coal  f ines in  t .he
of Pond B (denoted as ..Vacuum Cleanup Area,,
uti l  izing truck-mounted vacuum equipirent,

ad jacent .  area,  nor th
on P]ate 1A) ,  by

5)  Gravel  the por t ion of  access
rampl_ng up to the coal_ storage pad.

road PR-5  lead ing  to  and

6)  Conduct  fu ture moni tor ing to  assess the wind.-b l -own f ines
s i t ua t i on .

7)  Rev iew o f  rec lamat ion  cos ts  and bond i -nq .



These i tems are d iscussed in  greater  deta i l  in  the fo l rowing
nar ra t i ve :

The area of greatest coal_
f ines accumulat ions is  genera l ly  shown on p lat .e  1A and is  labeled
"Mechani -car  creanup Area" .  arso,  F i -gure 1 at tached to th is
appendix shows the nature of the aerlar extent. of the
accumulations. This exhibit was prepared by Environmentar
fndus t r i a l  Se rv i ces  (E . I .S . )  base i  , r i on  on_s i te  measuremen ts .
P51or  to  beginning any construct . ion or  c lean-up act iv i t ies inth is  area,  "d is turbed area"  per imeter  markers wi l l -  be insta l - l -ed
around the proposed construct ion s i te .  The genera l  area ofin ter :est  is  shown on Figure 2 of  th is  appendix .

P-r1or  to  beginning any construct j -on or  c ]ean-up act iv i t ies in
th is  area,  "d is t .urbed area"  per imeter  markers wi l l  be insta l led.
Temporary sediment  contro l  measures wi l l  then be insta l l -ed beLowthe  cons t ruc t i on  s i t e .  Th i s  w i l r  cons i s t  o f  i ns ta r r i ng  a  row  o fexcels i -or  logs ( f i l ter  logs)  la id  a long the contour  nor thwest
s ide of  the Trest le  Road.  The purpose of  these f i l ter  logs is  toprevent any sediment or coar f ines from gett ing off the permit
area whi l_e the area is  be ing c leaned up,  topsoi l  is  be ing
salvaged,  and pond G is  be ing construc led.

Accumurated coat  f ines wi l l  be scraped up us ing an assor tment  ofmechanicar equipment such as a vacuum tr lck, giader, back-hoe
and,/or front end loader, down to the native soir. The equipment
to be used wi l l  be se lected so that  the coar  f ines can begathered up in a manner that minimizes the disturbance to the
under ly ing topsoi r .  The coar- f ines wi l t  then be hauled of f  to
the main coal -  p i le  to  be brended back in to the coar  sar_esproduct ,  or  wi l l  be hauled to  the mine refuse p i le  l -ocated on thewest  s ide of  the loadout  fac i l i ty .  The choice of  where co
dispose of  the coal  f ines wi l - l  b i  made by the roadout  operators
and wi l l  be made based on the qual i ty  o f  the co l lected mater ia l .

2 )  I n  .Tu l y ,  2003 ,  a  so l l s
survey of the immediate area was conducted by .Tames Nyenhuis.
This report was incorporated into the MRp in May, 2006, appearing
as a supplement. to Appendix D. This report gives a complele
descr ip t ion of  the so i ls  in  th is  area,  

-and 
is  inc luded in  th is

appendix  for  ease of  re ference,  as Exhib i t  5 .

Af ter  the coal  f ines
s i te  topso i l  w i l - I  be
as shown on p late i -A.

have been cleaned up and removed from the
salvaged from the ..mechanical eleanup area', ,

Care wil l  be taken t.o avoid damage to the



exis t ing larger  vegetat ion in  th is  area ( jun iper-p inyon t rees,
barre l -  cactus c lusters,  e tc . )  dur ing topsoi t  sarvage.  A mj-n imum
of 6t t  o f  topsoi r  wi l l  be sa lvaged 

"na 
r lockpi led n-arby as an

extension of  ex is t ing Topsoi l  p i le  A.  Topsoi l  wi l l  be sa lvaged
in th is  area to  a l Iow for  the construct ion of  new Sediment  pond
G, and to  prov ide a measure of  protect ion of  the topsoi l  resource
in the fu ture in  the l ike ly  event  that  th is  area sees addi t ional
deposi ts  of  wind and/or  water-borne coal  f ines.  The mechanica l
c leanup area involves approx imate ly  3.  84 acres.  At  a  6n sa lvage
depth i t  is  est imated that  approx imate ly  3og7 cubic  yards of
topsoi l  w i l l  be gathered up.  This  wi l l  be s tored as an extension
of  Topsoi l  P i le  A.  P i le  A present ly  has an est j -mated vo lume of
440 cu.  yds.  Therefore,  the expanded p i le  shoul -d have a to ta l -
s torage vo lume of  about  35oo cu.  yds.  The new p i le  wi l l  be kept .
a t  the pre-ex is t ing height  o f  about  6,  ,  and is  est imated to  be
about  250 '  long x 70 '  wide when completed.  There wi l l  be no
topsoil  removed in the area directly underneath the extended
topso i l  p i 1e .

After the topsoil  is salvaged from t.he ,.mechanical- cleaning area"
the area wil l  then be roughened. The purpose of this roughening
is  to  help min imize eros ion,  and ar-so to  help capture any
addit ional wind-blown f ines and prevent them from migrating down-
g rad ien t .

3) Reprace Pond B with pond, G: After the coal f ines have
been c leaned up and the topsoi l  sa lvaged f rom the mechanica l
c leanup area a new sediment  pond wi l l  be constructed This  new
pond is  to  be ca l l -ed Pond G.  Pond G wi l l  be l -ocated wi th in  the
exis t ing permi t  area immediate ly  nor thwest  o f  the Trest le  Road,
and down-drainage from the exist ing Pond B, as shown on plates 1A
and 2A.  Pond G wi l l  essent ia l ly  be a replacement .  for  Pond B but
wi l - l -  arso t reat  the expanded c leanup area,  based on a 10 year-24
hour  prec ip i ta t ion event .  The design deta i ls  for  pond G are
inc luded in  Appendix  R (Sedimentat ion and Dra inage Contro l  p lan)
and a lso on Plate 3G. This  p la te is  a l -so presented as F igure 4
of  th is  appendix  for  ease of  re ference.

The embankment for pond G wil l  be constructed using native
mat .e r i a l ,  compac ted  i n  19 "  l i f t , s .  r t .  w i l l  have  a  20  'w ide  c res t
wiLh a 3H-1v outs lope and a 2H-1V in  s lope.  The pond wi l - I
inc l -ude a 24 ' t  cMP pr imary sp i l lway equipped wi th  an inver ted o i l
sk immer,  and a 24,  cMp emergency sp i11way.  Af ter  construct ion,
the crest and outslopes of the pond embankment wil l  be re-seeded
fo r  i n te r im  rec lamat ion .  A  row  o f  exce l s io r  f i l t e r  l ogs  w i l l  be
insta l led around the per imeter  ( toe)  of  the outs lope of  the dam



for interim sediment. control_

4 )  Re-Eeed inq :

p i le  wi I I  be roughened and re_
rec lamat ion seed mix as speci f ied.

:opy of  th is  seed mix is  a lso' igure 3 for  ease of  re ference.
LIze l_oca1ly  acqui red seeds i f
d i tch wi l l  be constructed around
vent  so i l  l_oss,  and a row of
s ta l led around the per imeter  to
p i le  wi I l  a l_so be equipped.  wi th

he  topso i l  p i l es  a t  t h i s  s i t e  has
.  The re fo re ,  s tab i l i za t i on  o f
w i l l  i nc lude  the  app l i ca t i on  o f
i th  seeding.  Wood f iber  mulch

prorecr rhe ropsoir pile rrom ,r:;::n:;3 *i i;t;::.:::t. i l l t l"rlf rom eros ion dur ing seed establ ishment .

: luding the sediment pond G and
>n p lates 1A and 18 wi l l  be
Lm seed mix descr ibed in  F igure
Ll or as recommended by a OOCU
around the extended topsoil  pi le

)r any coal f ines removed, but
.y by the movement of heavy
tg Lhe topsoi l  p i le .  Therefore,
Lis area wil l  be roughened and
s im i la r  t o  t he  tops6 i l  p i l e  and
a.  ,  "mechanica l  c leanup area, ,  )

t ion p lan gouging is  descr ibed
6  r  -  j - 0 '  apa r t  (Sec t i on  RG45_3O l__
gouges wi l l  serve less to
de for  wat .er  co l lect ion.  The
this manner are that the gouges
topsoi l  and the topsoi l  that  is
mound adjacent to the gouge,
et.ain seed, and the gouge mayexpose compacted f i r r  so i l .  Gouging wi r l  be used dur ingoperations to promote vegetation gr5wth in the drop zone and to



co l l - ec t  coa l  f i nes .  Th i s  me thod  w i l l  be  a l t e rna ted  w i thof  the sur face to  a depth of  r2n and both measures can be
rr-ppr_ng

qual i ta t ive ly  eval_uate-d for
Andalex commits  to  us ing the
(e i ther  r ipp ing or  gouging)

success at  f ina l -  rec lamaLion.
most effective roughening technigue

at  f ina l  rec l_amat ion.

fmmediate ly  to  the nor th ofthe area of  heaviest  accumul-at ions is  another  area targeted for
:J"?""9. -  Th:  coal  f ines accumulat . ions are ress in  th is  area andr t r  rs  rer t  that  th is  area can adequate ly  be c leaned up byut i l iz ing a t ruck mounted vacuum system. This  area is  shown on

is denoted as the ..Vacuum
ox ima te l y  1 .59  ac res .  The  a rea
posed for  c l -eaning,  a l though the
om the Division regarding the

nyon t ress growing in  th is  area,
w i l l  a l l ow  th i s  a rea  to  be
ing these t rees.  To t .he ext ,ent
11  u t . i l i ze  the  ex i s t i ng  ad jacen troadway and use a long extension hose for the cleanup so as tomin imize the on-ground d is turbance.  Because the accumulat ions

are less in  th is  area there are no p lans to  remove or  sa lvage anytopsoi l  a f ter  the coal  f ines have b len c leaned up.  coal_ c leanupmater ia l  vacuumed up f rom th is  area wi l t  be taken to  the maincoal  sLoragre area for  re-saLe,  or  wi . l  be taken t .o  the coalrefuse p i1e,  depending on qual i ty .

: ives wi l l  be requested t .o  make
)r vacuum cleanup is concurred
tg in  th is  area,  , .d is turbed area, ,
-ed around the proposed cleanupt :?. .  A l though the area wi r l  not  technica l ly  be co is idered

"disturbed" for the purpose of sedimentation and drainage control
3 t  

f inar  rec lamat ion,  iL  wi l l  never theless be somewhat  d is turbedDy trne vacuum operation.

Access road pR-5
runs between the main coal  s torage p i le  area and the coal - f inesaccumulat ion area,  ds shown on p late 14 and Figure 2.  pR-5 wasoriginally constructed as a low volume road to provide thru-access around the base of  the coal  s torage pad.  As such i t  wasconstructed on the nat ive Mancos Shale mater ia l  ex is t ing in  thearea,  and was never  graveled.  subsequent ly ,  new sales contractsrequi red that  semi- t rucks ut i l ize th is  ro .d to  gain access to  the



9oa1 storage pad where they could then be loaded wi th  a f ront -end
loader .  This  heavi -er  t ruck t ra f f ic  on th is  road has cont . r ibuted
to the wind-b l -own f ines s i t .uat ion.  Therefore,  the company
proposes to  gravel  a  570 '  segment  of  th is  road,  inc lud ing the
ramp up onto t .he coal  s t .orage p i le ,  which is  u t i r ized by the
larger  t rucks needing access t .he coar  pad.  The seqment ,  o f  road
to be graveled is  shown on prate 1A.  br , . "  the gra ie led road is
r -n operat ion,  i t  w i l l  be watered as needed in  the fu ture t ro
con t ro l  f ug i t i ve  dus t  em iss ions .

A f te r  t he
c leanup is  completed and the construct ion is  f in ished,  the
company wi l l  cont inue wi th  an operat ional -  moni tor ing p lan for  the
a rea .  Th i s  w i l l  cons i s t  qua r te r l y  i nspec t i on  o f  t he  a rea  to
assess the amounts of  fu ture coal - - f ines accumul_at . ion,  augmented
by d ig i ta l  photography.  Moni tor ing resul ts  wi l - l -  be inc luded in
the annual report. The general approach of monitoring (depth
assessment  and locat ion on a map) wi l l  be s tated in  the annual
repo r t .

8)  Bondinq:  At  present .  (Uuty,  2OLO) the Wi ldcat .  rec l_amat ion
bond  i s  pos ted  i n  t he  amoun t  o f  i i , , r 44 ,000 .  Th i s  bond  was  re -
adjusted in  December 2007.  under  the Do-04 c leanup p lan there
wi I l  be no addi t ional  demol i t ion cost  dur ing f ina l  rec lamat ion.
The ear thwork regrading costs  wi l l -  cancel  out  because pond B is
being repraced by pond G.  There wi ] l  be s l ight ry  h igher
topsoi l ing costs  and re-vegetat ion cost .s  due to  the addi t . ional
d is turbed acreage associatea t r re  c leanup p lan.  The ex is t ing
d i s tu rbed  a rea  i s  66 .9 I  ac res ;  t he  es t ima ted  d i s tu rbed  a rea  a f te r
imp lemen ta t i on  o f  t he  p lan  w i l l  be  73 .26  ac res ,  o r  an  l nc rease  o f
6 .35  ac res .  us ing  the  p resen t l y  app roved  rec lamat ion  cos t . s ,  t he
addi t ional  costs  are computed as fo l1ows,

1 )  Topso i l :  915 ,013  / 66 .9L  ac  =  g224 fac re
#224 /ac re  x  6 .35  ac res  =  5L422

2 )  Reveg :  $359 ,746 /66 .9L  ac  =  g5377 /ac re
$5377 /ac re  x  G .35  ac res  =  i 34 ,L4 !

To ta l  rec lamat . i on  cos t  i nc rease  =  5 : -422  +  $34 ,1_4 I  =  $35 ,563

Percen t  i nc rease  ($ l , L44 ,ooo  +  #34 , I 4L )  / $L ,L44 ,000  =  I .O2B

Therefore,  implementat ion of  the creanup p lan is  est imated
to j -ncrease the rec l -amat ion costs  by less than 3? of  the posted
bond.



9) Construction Schedule: Construction wil l  not begin unti l
a f ter  Ju ly  1,  20L0 or  as recommended by a Div is ion b iorogis t
based on s i te  condi t ions.
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Interim Mix for broadcast

FIGURE 3

seeding at Wildcat Loadout{o

fo

Scient i  f i c
Name

1 ) FORBS
(Use 2 specj_es from
the l is t  be low to
arrive at, 7 pLS / ft 2)
Ach iLLea miL le foL ium
var.  occidentaf is
Sphaeralcea ambigua

CastiTlej a appfegatee
ssp . martini i
BaiTeya mult i radiata

Oenothera speciosa

Penstemon eatonii

Sub TOTAL for forbs

2 ) Col_d Season
GRASSES
(Use Tr i t ,  icale and
any ot,her t,wo cold
season spec ies  to
ar r ive  aL 18 t r ]S/ f t } )
Trit icum aestivum x
SecaTe cereale
Achnatherum
hlnnenordes
Bromus anomal_us
Elymus laneeolatus
spp. lanceolatus

Elymus lanceoLatus
spp. l_anceol_atus

Pascopyrum smithii

Sub TOTAL Cold Season
Grasses

Common Name PIrS 
' f t

Western yarrow

DeserL
globemal 1ow
Early Indian
paint,brush
Desert, marigold

Showy evening
primrose
Firecracker
penstemon

7 . O

Tr i t  i ca le 3 .0
(s te r l l e  r ye )
fnd ian  r i ceg rass  5 .0

Nodding brome

Thickspike
wheatgrass

Sl-ender
wheatgrass
Western
wheatgrass

5 .0

5 .0

5 .0

5 ,0

18 .0
{'(D



{o
3 ) Warm Season
GRASSES
(Use any t,hree warm
season spec j_es to
arrive at j_ 5 pLS / f t2)
Aristida pupurea
BouteToua graciJ.rs
Eragrostrs trichod.es
PTeuraphis jamesii
Sporobolus airoides
Sporobol_us
crwtandrus

Sub TOTAL Warm Season
Grasses

TOTAL Forbs and
Grasses

Purple t,hreeawn
Blue grama
Sand lovegrass
Gal le ta  grass
Alka l i  sacaton
Sand drop seed

5 . 0
s.0
5 .0
5 .0
5 .0
5 .0

1 5 . 0

40.o

{o

{o
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INTRODUCTION

Andalex Resources needs to expand their coal storage area at the Wildcat Loadout facility located

just south of Consumers Road about four miles west of Helper in Carbon County. The site is

located in a portion of Section 33, T.l4S., R.9E. as shown on the Standardville 7.5 minute USGS

topographic quadrangle. A detailed Order 1-2 soil survey was conducted in March 2003 on

approximately 12 acres of land immediately adjacent to the east ofthe current coal storage piles.

A one acre site within the current Wildcat permit area but not part of the original to-be-affected

disturbance area was previously mapped, sampled, and reported in April, 20A3. The current

report includes the one acre but expands to include a total of approximately 12 acres all located

immediately adjacent to the east of the current coal piles.

Andalex wants to utilize the one acre site for coal storage immediately and the additional eleven

acres at a later time. The identification and proper rnanagement of topsoil resources on the study

area is essential for the success of future reclamation and the achievement of the post-disturbance

land use. The information presented in this report is designed to aid in formulating a practical and

successful reclamation plan.

IhICCFiPOfiF,TED

t4!:uV i i Zi:E
Div. cf Oil, Gas & fviining



n METHODS

Standard soil survey methods were used throughout the project. Andalex provided a site photo-

map to Patrick Collins. Dr. Collins conducted field work at the site on March 5 and designated

three locations as representative of the soil on the one acre study area. Abackhoe pit was dug at

each of the three sites. Dr. Collins examined the three soil profiles and sampled two of them,

WCI and WC2. Samples were subsequently delivered to Brigbam Young University's soil testing

laboratory for standard analysis as described in the "Guidelines for Management of Topsoil and

Overburden" (StateofUtah, 2OO2). Dr. Collins also investigated the extent of coal fines

deposition on the one acre site by means of numerous spade holes dug on a gnd transect basis.

zG,

ttO 
The site was then visited on March I I by Patrick Collins and Jim Nyenhuis, a Certified

Professional Soil Scientist. Dr. Collins described his sampling rationale and Mr. Nyenhuis

concurred that it was appropriate for the Hernandez soil. The next day, March 12, seven

additional backhoe pits were sited and dug on the larger twelve acre study area. Ms. Priscilla

Burton (tlDOGM soil scientist and reclamation specialist) was present for the day and observed

all ten backhoe pits and assisted in the description and sampling of several soil profiles. She

observed all three pits on the primary one acre study area. Mr. Nyenhuis concluded the soils

description and sampling of the larger area on the following day, March 13, 2003.

The twenty-three soil samples collected from the additional seven soil backhoe pits were delivered

to Colorado State University's Soil Testing Laboratory for analysis. The following parameters

i5b
tr,iconPcnkrn

p. F_ F.\n 4 
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were analyzed: pH; electrical conductivity (EC); saturation percent; percent calcium carbonate

equivalent; organic matter percent; texture (sand, silt, clay, and very fine sand as a part oftotal

sand); meqll of C4 Mg, Na, and K; SAR; and AB-DTPA extractable nitrate nitrogen (NO3-I[),

P, K Zn,Fe, Mn, and Cu.

RESTILTS

Ten backhoe pits were dug in representative locations across the12 acre study area (see "Soil

Survey Map" included with this report). Soils were described at each of the pits, and eight of the

ten pits were sampled for laboratory analysis. Sample sites WCI and WC2 were sampled as part

of the one acre study, and samples sites WC4, WC6, WC7, WC8, WC9, and WCIO were sampled

as part of the larger 12 acre study. The soil laboratory data is attached to this report. Three soil

map units were delineated across the l2 acre study area: (A) Hernandez loam, I to 6 percent

slopes, (B) Haverdad loarn, 2 to 8% slopes, and (C) Strych Variant, shallow to moderately deep,

2 to 6Yo slopes.

Average elevation of the study area is about 6,100 to 6,155 feet MSL. Average annual

precipitation is about l0 to 12 inches (ustic-aridic soil moisture regime). Average annual air

temperature is about 47 to 49 degrees F. (mesic soil temperature regime). The average fre,eze-

free period is I l0 to 135 days peryear (Iansen and Borchert, 1988).

Er*ca;qfrc,qATfD
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ID. Map Unit A: Hernandez loam, I to 6%o slopes
l i t -
r . r-_v

Hernandez loam was described and sampled at five representative locations (WCl, WC2, WC6,

\MC7, and WCl0). Hernandez was also described but not sampled at WC3. Although there are

some differences among the six sites, each soil classifies as the Hern andez series. The Hernandez

family, Map Unit 52, was also mapped for the area by NRCS on Sheet 8 of its Soil Survey of

Carbon Area, Utah (Jansen and Borchert, 1988).

Hernand ez famly is a very deep, well drained soil mapped on uplands in the general area. 
'The

soil is developing in local alluvium derived dominantly from sandstone and shale. Site vegetation

includes Wyoming big sagebrush and mixed grasses. Based on NRCS data, Hernandez has

moderate permeability, high available water capacity (9.0 to 10.5 inches), slow runofi, and water

supplying capacity of 5.5 to 6.5 inches. Effective rooting depth is 60 inches or more, the organic

matter content ofthe surface layeris generally I to 3 percent, and thehazard ofwind and water

erosion is moderate (Jansen and Borchert, 1988). The Range Site for Hernandez is Semidesert

Loam (Wyoming Big Sagebrush).

Hernandez is classified as a "Fine-loamy, mixed, superactive, mesic Ustic Haplocalcid".

Hernandez is an established soil series of moderate extent. The most recent NRCS official soil

series description, dated October 2002, is on file at Mt. Nebo Scientific. Hernandez sites WCl,

WC2, and WC3 were previously described in the one acre study area report, and are also included

in the current report.
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Hernandez Pedon WCI Site and Profile Description;

Map Unit N3%slope, east-southeast aspect; Wyoming big sagebrush and mixed grasses

vegeration; ior"l allwium; fan uplands; no erosion; soil slightly moist to I inches; 3 inches

of coal fines deposition from the adjacent Wildcat Loadout facility; sampled for laboratory

characterization.

Coal Fines - 3 to 0 inches (3 inches thic$

A horizon - 0 to 3 inches; yellowish brown (10\aR 5/4) loam, dark yellowish brown

(lOyT. 4/4)moist; moderaie medium granular structure; soft dry consistence, very friable

moist consistence, slightly sticky and slightly plastic wet consistence; common coarse'

medium and many nne ana very fine roots to 13 inches; moderately effewescent, slightly

alkaline (pH 7.7); gradual smooth boundary.

Bw (cambic) horizan-3 to 13 inches; yellowish brown (10YR 5/4) loam, dark yellowish

brown (lgyR 414) moist; moderate medium subangular blocky structure; slightly hard dry

consistence, friable moist consistence, slightly sticky and slightly plastic wet consistence;

strongly effervescent, slightly alkaline (pH 7.?), clear wavy boundary.

Bk (calcic) horizon- l3 to 23 inches; palebrown (10\fR6/3) loam, brown (l01aR 5/3)

moist; massive structure; slightly hard dry ronristence, friable moist consistence, slightly

sticlcy and slightly plastic wet consistence; few coarse, medium, fine and very fine roots;

violently effervescent, slightly alkaline (pH 7.8); gradual waly boundary.

Ck horizon - Zi to 60 inches; pale brown (10LR 613) clay loam, brown (10LR 513) moist;

massive structure; very hard dry consistence, firrn moist consistence, sticky and slightly

plastic wet consistence; strongly effervescent, moderately alkaline (pH 8.2); did not hit

bedrock.

Hernandez Pedon wc2 Site and ProfilE Description:

Map Unit N 4% slope; east-southeast aspect; Wyoming big sagebrush and mixed grasses

vegetation, local alluvium; fan uplands; no erosion; soil sliglrtly moist to 3 inches; 3 inches

of coal fines deposition from adjacent Wildcat Loadout facility; sampled for laboratory

characterization.

Coal Fines - 3 to 0 inches (3 inches thick)

A horizon - 0 to 3 inches; yellowish brown (lOYR 514) loam, dark yellowish brown

(lgyR 41|)rnoist; strong, medium platy structure (mechanically compacted); hard dry

consistenri, friable moisi consisteince, slightly sticky and slightly plastic wet consistence;

few to corynon coarse and medium and many fine and very fine roots to l0 inches;

strongly effervescent, moderately alkaline (pH 7.8); gradual smooth boundary.

If*COf;PC,{,:,TE*
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Bw (cambic) horizon- 3 to 10 inches; yellowish brown (lOYR 514) loanr, dark yellowish

brown (101'R 414) moist; moderate medium platy structure (mechanically compacted);
hard dry consistence, firm moist consistence, slightly sticky and slightly plastic wet
consistence; strongly effervescent, moderately alkaline (pH 7.S); clear waly boundary.

Bk (calcic) horizon - l0 to 32 inches; very pale brown (l0YR 713) loanl brown (IOYR
513) moist; massive structure; extremely hard dry consistence; very firm moist consistence;
sticky and slightly plastic wet consistence; few mediunr, fine, and very fine roots; violently
effervescent, moderately alkaline (pH 7.8); gradual wavy boundary.

Ck horizon - 32 to 60 inches; light yellowish brown (10\1R 614) loam, dark yellowish
brown (l0YR 414) moist; massive structure; very hard dry consistence, firm moist
consistence, sticky and slightly plastic wet consistence; violently effervescent, strongly
alkaline (pH 8.5); did not hit bedrock.

Hernandez Pedon WC3 Site and]rofile Description:

Map Unit A;3% slope' east-southeast aspect; Wyoming big sagebrush and mixed grasses
vegetation; local alluvium; fan uplands; soil slightly moist to 9 inches; no erosion; 3 inches
of coal fines deposition from adjacent wildcat Loadout facility; not sarnpled for laboratory
characterization.

Coal Fines - 3 to 0 inches (3 inches thick).

A horizon - 0 to 3 inches, yellowish brown (IOYR 5/4) loam, dark yellowish brown
(IOYR 414) moist; moderate medium granular structure; soft dry consistence, very friable
moist consistence, slightly sticky and slightly plastic wet consistence; cornmon medium,
fine, and very fine and few coarse roots to 9 inches; strongly effervescent; gradual smooth
boundary.

Bw hori zon - 3 to 9 inches; yellowish brown (lOYR 5/4) loam, dark yellowish brown
(lOs' 414) moist; moderate medium subangular blocky structure; slightly hard dry
consistence, friable moist consistence, slightly sticky and slightly plastic wet consistence;
strongly effervescent; clear waty boundary.

Bkl horizon- 9 to l8 inches; pale brown (lOn 613) loam, brown (10\'R 513) moist;
massive structure parting to moderate medium subangular blocky; slightly hard dry
consistence, friable moist consistence, slightly sticky and slightly plastic wet consistence;
conrmmon fine and very fine and few coarse and medium roots; strongly effervescent;
gradual wavy boundary.

BYZ horizon - l8 to32 inches; very pale brown (lOf/R 713) loanr, brown (t0YR 5/3)

${ccRPO$*;rn
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moist; massive structure; very hard dry consistence, firm moist consistence, sticky and
slightly plastic wet consistence; few mediurq fine, and very fine roots; violently
effervescent; gradual wary boundary.

Ck horizon - 32 ta 52 inches; pale brown (10YR 613) loam, brown (10LR 5/3) moist;
massive structure; very hard dry consistence, very firm moist consistence, sticky and
slightly plastic wet consistence; violently effervescent; gradual wavy boundary.

C horizon- 52 to 64 inches; brown (10LR 5/3) loarl dark brown (1O\aR 413) moist;
massive structure; hard dry consistence, firm moist consistence, slightly sticky and slightly
plastic wet consistence; did not hit bedrock.

Hernandez Pedon WC6 Site and Profile Description:

Map Unit A;4% slope; east aspect; mixed grasses, dead Wyoming big sagebrush
vegetation; local alluvium; fan uplands; no erosion; soil slightly moist to l8 inches at time
of sampling, 3-12-03;3 inches of coal fines deposition from adjacent wildcat loadout
facility; sampl ed for laboratory characterization.

Coal fines - 3 to 0 inches (3 inches thick)

A horizon- 0 to 3.5 inches; brown (10n 5/3) clay loam, brown (10\aR 413) moist; weak
medium granular structure; soft dry consistence, very friable moist , slightly sticky and
slightly plastic wet consistence; common medium, fine, very fine, and few coarse roots to
l3 inches; moderately effervescent, moderately alkaline (pH 7.9); gradual smooth
boundary.

Bw horizon- 3.5 to l3 inches; yellowish brown (10\aR 5/4) clay loam, dark yellowish
brown (IO\aR 4140 moist; moderate medium subangular blocky structure; slightly hard dry
consistence, friable moist consistence, sticky and slightly plastic wet consistence;
moderately effervescent, slightly alkaline (pH 7.8); gradual waly boundary.

Bk horizon - 13 to 25 inches; light yellowish brown (l0YR 614) loam, yellowish brown
(lOYR 514) moist; massive structure; hard dry consistencq friable moist consistence;
slightly sticky and slightly plastic wet consistence; common fine and very fine, and few
coarse and medium roots 13 to 18 inches, few coarse, medium, fine, and very fine roots 18
to 25 inches; strongly effervescent, moderately alkaline (pH 8.0); gradual wavy boundary.

Ck horizon - 25 to 38 inches; light yellowish brown (l0YR 614) loam, yellowish brown
(1O\aR 514) moist; massive structure; very hard to extremely hard dry consistence; firm
moist consistence, sticky and slightly plastic wet consistence; strongly effervescent,
moderately alkaline (pH 8.a); gradual waly boundary.

C horizon - 38 to 64 inches; yellowish brown (10LR 5/4) clay loam, darkyellowish

li{ccrr,FFttATED
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brown (l0YT 414) moist; massive structure; hard dry consistence, firm moist consistence,
sticlry and slightly plastic wet consistence; moderately effervescent, strongly alkaline (pH
8.5); did not hit bedrock.

Hernandez Pedon WC7 Site and Profile Description:

Map Unit L; 4% slope; east aspect; Wyorning big sagebrush and mixed grasses vegetation;
local alluvium; fan uplands; no erosion; soil slightly moist tol0 inches at time of sampling,
3-13-03; 2 inches of coal fines deposition from adjacent Wildcat Loadout facility; sampled
for laboratory characterization.

Coal Fines - 2 to 0 inches (2 inches thick)

A horizon- 0 to 3 inches; brown (10YT. 513) loamwith some areas with coal fines mixed
in, brown (10\aR 413) moist; weak medium granular structure; soft dry consistence, very
friable moist consistence, sticky and slightly plastic wet consistence; many fine and very
fine, and few coarse and medium roots to l0 inches; moderately effervescent, moderately
alkaline (pH 7.9); gradual smooth boundary.

Bw horizon - 3 to l0 inches; yellowish brown (10n 5/4) loam, dark yellowish brown
(10LR 414) moist; moderate medium subangular blocky structure; slightly hard dry
consistence, friable moist consistence, slightly sticky and slightly plastic wet consistence;
moderate to strongly effervescent, slightly alkaline (pH 7.S); gradual waly boundary.

Bkl horizon - 10 to 22 inches; very pale brown (10YT, 7/3) clay loam, brown (1O\fR 5/3)
moist; massive structure; hard-very hard dry consistence, firm moist consistence, sticky
and slightly plastic wet consistence; common fine and very fine, and few medium and
coarse roots l0 to 22inches; strongly effervescent, moderately alkaline (pH 7.9); cornmon
krotovinas from l0 to 38 inches; gradual wary boundary.

Bk2 horizon - 22 to 38 inches; very pale brown (IOYR 7/3) clay loam, brown (lOn 5r3)
moist; massive structure; extremely hard dry consistence, very firm moist consistence,
slightly sticky and nonplastic wet consistence; few fine and very fine roots22 to 38 inches;
violently effervescent, moderately alkaline (pH 8.3); gradual wavy boundary.

C horizon - 38 to 56 inches; Iight yellowish brown (1OYR 6/4)loam, yellowish brown
(IOYR 5/4) moist; massive structure; hard dry consistence, friable moist consistence,
slightly sticlry and slightly plastic wet consistence; strongly effervescent, strongly alkaline
GH 8.6); did not hit bedrock.
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Hernandez Pedon WCl0 Site and Profile Description:

Map Unit A; 6Yo slope; east aspect; rabbitbrush and mixed grasses vegetation; local
alluvium; fan uplands; no erosion; soil slightly moist to 12 inches at time of sampling 3-
l3-03; 1.5 inches of coal fines deposition from the adjacent Wildcat Loadout facility;
sampled for laboratory characterization; sample site is just outside of the 12 acre study
area but in an area for a future sedimentation pond.

Coal Fines - 1.5 to 0 inches (1.5 inches thick)

A horizon - 0 to 3 inches; light yellowish brown (IOYR 614) loarq yellowish brown
(1OYR 514) loam, weak medium granular structure; soft dry consistencq very friable moist
consistence, slightly sticky and slightly plastic wet consistence; common few and very few,
and few coarse and medium roots to 12 inches; strongly effervescent, moderately alkaline
(pH 8.0); gradual smooth boundary.

Bw hori zon - 3 to I2 inches; yellowish brown ( t OYR 5/4) loanL dark yellowish brown
(lOn il4) moist; weak medium subangular blocky structure; slightly hard dry
consistence; friable moist consistence, slightly sticky and slightly plastic wet consistence;
strongly effervescent, moderately alkaline (pH 8.0); gradual wavy boundary.

Bky horizon - 12 to 30 inches; very pale brown (1OLR 714) clay loam, light yellowish
brown (1OYR 614) moist; massive structure; very hard dry consistence, firm moist
consistence, sticky and plastic wet consistence; few medium, fine, and very fine roots 12
to 24 inches; violently effervescent, moderately alkaline (pH S.0); gradual wavy boundary.

C horizon - 30 to 62 inches; light yellowish brown (1O\zR 614) loam/sandy loam, pale
brown (lOYR 6/3) moist; massive structure; hard dry consistence, firm moist consistence
slightly sticky and slightly plastic wet consistence; strongly effervescent, moderately
alkaline (pH 8.0); did not hit bedrock.

Her:nandez Range of Characteristics:

The described and sampled pedons WC-I, WC-2, WC-3, WC-6, WC-7, and WC-IO are typical of

Hernandez, and are within the range of characteristics for the Hernandez official soil series

description (NRCS, October 2002).
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Hernandez SoilSuitability and Salvage Depth Recommendation:

Initial One-Acre Study Area

Based on an evaluation of the field and laboratory data (see Appendix), the Hernandez soil is

entirely suitable throughout its profile depth to 54 inches or more. Soil textures are good with

loam dominating the upper profile, and loam to clay loarn in the lower profile. Soil salinity is low

with electrical conductivity (EC) values less than I in the upper profile and 2 to 3 in the lower

profile. Sodium Adsorption Ratio (SAR) is low throughout the profile with values less than I for

all samples except the 32to 54 inch depth interval of WC-2 (SAR:6.5). Soil reaction (pFf) is

slightly to moderately alkaline with values in the high 7's and low I's (range of pH 7.7 to 8.5).

JQ 
Calcium carbonate content ranges from 9.2 to 18.? percent and averages 13.9 percent across all

samples. Organic matter content is somewhat high in the upper profile (2.8 to 3.6 percent) and

generally low in the lower profile (0.5 to 0.9 percent).

If needed, the entire profile to 54 inches or more could be salvaged for use in reclamation

activities. The better soil material is in the approximate upper 24 inches. Soil texture is loarn and

organic matter content is somewhat high in this upper 2 feet. EC and SAR values are low. Soil

texture is good and the soil material can be easily handled. If a more limited amount of soil

matenal is needed, the upper 24 inches can be salvaged as Topsoil. Additional underlying

material could be salvaged, as needed, for use as Subsoil.
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Soil description and sample sites WC6, WC7, and WC10 were evaluated for suitability and

salvage depth reconrmendation for the remaining ll acre study area. WCl0 is located in a

proposed sedimentation pond area just outside the 1 I acre study area but was included in the

evaluation of Hernandez. The upper 25 inches of WC6 is good rated. The depth between 25 and

38 inches is good rated except both EC (5.5) and SAR (9.1) are fair rated. The lower zone

between 3 8 and 64 inches has poor EC ( 1 0. 1) and unacceptable SAR ( 16.7). The upper 3 8 inches

of WC7 is good rated; between 38 and 56 inches is good rated except for fair rated SAR (6.8).

Theupper 12 inches ofWCl0 is good rated; between 12 and 30 inches has fairto poorEC (8.5)

and fair SAR (8.4). Both EC (12) and SAR (10.4) are poor rated for the zone between 30 and 62

\

SO 
inches. For laboratory reports, refer to the Appendix of this docurnent.

Giventhat WCl0 is located outside the ll acre study area, it is recommended that the upper 38

inches of Map Unit A be salvaged as Topsoil. The underlying material has good to poor rated EC

and fair to unacceptable SAR. If additional material is needed and can be somewhat mixed during

salvage, it is possible to salvage this lower material between 38 and about 62 inches as Subsoil.

Map Unit B: Haverdad loam, 2 to EVo slopes

Haverdad loam was described and sampled at two representative locations, WC4 and WC8.

Haverdad loam was previously mapped by NRCS as a soil inclusion along drainageways in Map

1 l
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Unit 52 of the Soil Survey of Carbon Area, Utah (fansen and Borchert, 1988). Haverdad loam is

a very deep, well drained soil mapped in small upland drainageways in the general area. The soil

is developing in local alluvium derived dominantly from sandstone and shale. Site vegetation

includes mixed grasses, sagebrus[ and occasional scattered greasewood.

Permeability ofHaverdad is moderate. Available water capacity is about 10 inches. Effective

rooting depth is 40 inches or more. Runoffis slow, and thehazard ofwind and water erosionis

moderate (Jansen and Borchert, 1988). The Range Site for Borchert is Semidesert Loam

(Wyoming Big Sagebrush).

Haverdad is classified as a "FineJoamy, mixed, superactive, calcareous, mesic Ustic

Torrifluvent". Haverdad is an established soil series of moderate extent. The most recent NRCS

official soil series description, dated June 2002, is on file at Mt. Nebo Scientific. Haverdad site

and profile descriptions for WC4 and WC8 follow.

Haverdad Pedon WC4 Site and Profile Description:

Map Unit B; 3% slope; east asp€ct; mixed grasses and few scattered greasewood
vegetation; fineJoamy local alluvium with <l% coarse fragments; small fan on side of
small upland drainage; no erosion; soil slightly moist to 14 inches at time of sampling 3-
12-03;3 inches of coal fines deposition from adjacent Wildcat Loadout facility; sampled
for laboratory characterization.

Coal Fines - 3 to 0 inches (3 inches thick)

A horizon - 0 to 4 inches; yellowish brown (l0YR 5/6) loam, dark yellowish brown
(l0YR 4/6) moist; moderate medium granular structure; sligbtly hard dry consistence,

INCORPORATED
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friable moist consistencg slightly sticky and slightly plastic wet consistence; many
mediurn, fine, and very fine, and few coa.rse roots to 14 inches; strongly effervescent,
moderately alkaline (pH 8.3); gradual smooth boundary.

Bw horizon - 4 to 14 inches; light yellowish brown (l0YR 614) loanl yellowish brown
(l0fzR 514) moist; weak medium subangularblocky structure; slightly hard dry
consistence, friable moist consistence, slightly sticky and slightly plastic wet consistence;
strongly effervescent, strongly alkaline (pH S.5); gradual wa\ry boundary.

Bk horizon- 14 to 28 inches; light yellowish brown (l0YR 6/4) loanr, brown (10LR 413)
moist; massive structure; hard dry consistence, friable moist consistence, slightly sticky
and slightly plastic wet consistence; common fine and very fine and few medium roots;
strongly efFervescent, moderately alkaline (pH 8.3); gradual waty boundary.

C horizon - 28 to 58 inches; yellowish brown (l0YR 514) loam to sandy loam, brown
(lOYR 413) moist; massive structure; slightly hard dry consistence, friable moist

' consistence, slightly sticky and slightly plastic wet consistence; few fine and very fine roots
28 to 44 inches; strongly effervescent, moderately alkaline (pH 8.0); gradual wary
boundary.

2C "red" horizon - 58 to 70+ inches; brown (7.5YR 514) gravelly loam, dark brown
(7.5YR 4/4) moist; massive structure; slightty hard dry consistence, friable moist
consistence, slightly sticky and slightly plastic wet consistence; slightly effervescent; this
horizon not sampled.

Haverdad Pedon WC8 Site and Profile Description:

Map Unit B;2Yo slope; east aspect; big sagebrush and rnixed grasses (mostly dead)
vegetation; fine-loamy local alluvium with < zyo sandstone gravels; small upland drainage;
no erosion; 3 inches of coal fines deposition from adjacent Wildcat Loadout facility; soil
slightly moist to 26 inches at time of sampling, 3-13-03; sampled for laboratory
characterization.

Coal Fines - 3 to 0 inches (3 inches thick)

A horizon - 0 to 4 inches; light yellowish brown (l0faR 614) loam, dark yellowish brown
(l0faR 414) moist; weak medium platy structure; soft dry consistencg very friable moist
consistence, slightly sticky and slightly plastic wet consistence; common coarse, mediurn,
fine, and very fine rootsto 12 inches; moderately effervescent, slightly alkaline GfJ7.7);
gradual smooth boundary.

Bw hori zon - 4 to 12 inches; yellowish brown (lOYR 5/4) loam, dark yellowish brown
(10f/R 4/4) moist; moderate medium subangular blocky structure; slightly hard dry
consistence, very friable moist consistence, slightly sticky and slightly plastic wet

rr*ccRPqaATED
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consistence; moderately effervescent, slightly alkaline (pH 7.8); gradual wa\y boundary.

Bk horizon - 12 to 26 inches; light yellowish brown (IOYR 614) loanr, brown (10m. 4B)
moist; massive structure; hard dry consistence, friable moist consistence, slightly sticky
and slightly plastic wet consistence; cornmon fine and very fine, and few coarse and
medium roots; strongly effervescent, slightly alkaline (pH 7.8); gradual wayy boundary.

Ck horizon - 26 to 3 8 inches; light yellowish brown ( I OLR 614) loar4 yellowish brown
(lOYT. 5/4) moist; massive structure; hard dry consistence, firm moist consistence, slightly
sticlry and slightly plastic wet consistence; few coarse, medium, finq and very fine roots;
krotovinas present; moderately effervescent, moderately alkaline (pH 7.9); gradual wary
boundary.

C horizon- 38 to 64 inches; yellowishbrown (10YR S|4)loam-sandyloarq brown (10YR
4/3) moist; massive structure; hard dry consistence, friable moist consistence, slightly
sticky and slightly plastic wet consistence; moderately efflervescent, moderately alkaline
(pH 7.9); did not hit bedrock. ;.

Haverdad Range of Characteristics:

The described and sampled pedons WC4 and WC8 are typical of Haverdad and are within the

range of characteristics for the Haverdad official soil series description OIRCS, June 2OOZ).

Haverdad SoilSuitability and Salvage Depth Recornmendations:,

Based on an evaluation ofthe field and laboratory data (see Appendix), Ifuverdad loam is entirely

suitable throughout its profile d6ph to 54 inches or more. Soil to<tures are good with loam

dominating the upper profile to about 38 inches, and loam to sandy loam to gravelly loam present

in the lower substratum. Soil salinity is low with electrical conductivity @C) values about 0.5 to

2 in the upper profile, and about 0.5 to 4 in the lower "C' horizon. Sodium Adsorption Ratio

A. tsenl is generally less than 1.0 but can range up to about 4.5 to 6.0 below 14 inches in some

l5t lriconpcF.FrED
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pedons. Soil reaction (pl[) is slightly to strongly alkaline with values between 7.7 and 8.5.

Calcium carbonate content ranges from about 6 to 1l percent. Organic matter content ranges

from about 1.2 to 1.9 percent in the surface layer, to about 0,9 to 1.5 percent at depth in the

profile.

If needed, the entire profile to 54 inches or more could be salvaged for use in reclamation

activities. The better soil material is in the approximate upper 28 inches. Soil texture is loam and

organic matter is about I to almost 2 percent. EC and SAR are generally low. Soil texture is

good and the soil rnaterial can be easily handled. If a more limited arnount'of soil material is

needed, the upper 28 inches can be salvaged as Topsoil. Additional underlying material could be

salvaged, as needed, for use as Subsoil.

Map Unit C: Strych Variant, shallow to moderately deep, 2 to 67o slopes

Strych Variant was described and sampled at two representative locations (WC5 and WC9).

Strych (deep) was previously mapped in the area as a l0% soil inclusion in NRCS Map Unit 52

(Jansen and Borchert, 1988). Although the official Strych soil series is deep to very deep, the

site-specific Strych Variant soil on the Wildcat study area is shallow to moderately deep (10

inches to slightly greater than 20 inches to sandstone bedrock). Strych Variant is developing in

thin slopewash alluvium and residuum from calcareous sandstone. Vegetation is oPen, scattered

Pinyon-Juniper woodland with a mixed grass understory.

IT,iCCRPCF.FSED
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Strych Variant is shallow to moderately deep and well drained. Strych Variant typically has a pale

brown to yellowish brown gravelly to very gravelly loam surface layer about 3 inches thick. The

"B#' cambic upper subsoil layer is a pale brown to light yellowish brown gravelly to very gravelly

loam to a depth of about 8 or 9 inches. The underlying "Bk" calcic horizon is a pale to very pale

brown very to extremely gravelly loam to sandy loarn to a depth of about 15 or t6 inches. The

substratum is a mixture of "C" horizon and paralithic "Cr" extremely gravelly loam to bedrock

encountered at about 20 to 23 inches in depth.

Strych Variant has moderately rapid permeability, low available water capacity, and an effective

rooting depth equal to the depth to bedrock. The organic matter content of the surface layer is

about I to 3 percent. Runoffis medium, and the water erosion hazard is moderate. The Range

lf A Site is Semidesert Bouldery Loam (Jansen and Borchert, 1988). Strych Variant is classified as a
l -
r.-
- z J

"Loamy-skeletal, mixed, superactive, mesic, shallow Ustic Haplocalcid". The most recent NRCS

official soil series description for Strych, dated October 2002, is on file at Mt. Nebo Scientific.

Strych Variant Pedon WC5 Site and Profile Description:

Map Unit C;8Y, slope; south aspect; Pinyon-Juniper and scattered mixed grasses
vegetation; thin residuum from sandstone; upland low ridge; slight erosion; 2 inches of
coal fines deposition from adjacent Wildcat Loadout facility; soil slightly moist at time of
sampling,3-12-03; not sampled for laboratory analysis.

Coal Fines - 2 to 0 inches (2 inches thick, varies up to 6 inches thick)

A horizon - 0 to 3 inches; pale brown (l0n 613) gravelly loam with about zAyo
sandstone gravels, brown (lOYT 5/3) moist; moderate medium granular structure; soft dry
consistence, very friable moist consistence, slightly sticky and slightly plastic wet
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consistence; many fine and very fine, common rnedium and coarse roots to 8 inches;
strongly effervescent; gradual smooth boundary.

Bw horizon - 3 to 8 inches; pale brown (lOYR 613) gravelly loam with about 25%
sandstone gravels, brown (10\lR 413) moist; moderate fine subangular blocky structure;
slightly hard dry consistence; friable moist consistence, slightly sticky and slightly plastic
wet consistence; strongly effervescent; gradual wavy boundary.

Bk horizon - 8 to l5 inches; very pale brown (l0YR 7130 very gravelly silt loam to light
silty clay loam with about 45% sandstone gravels; massive structure; very hard dry
consistence, firm moist consistence, sticky and slightly plastic wet consistence; few coarse,
medium, fine, and very fine roots; violently effervescent; gradual waly boundary.

ClCr mixed horizon (weathered, fractured sandstone with calcium carbonate and soil fines
in cracks and beneath rock fragments) - l5 to 20 inches; pale brown (l0n 613)
extremely gravelly loam with about 65yo sandstone gravels, brown (1O\aR 5/3) moist;
massive structure; very hard dry consistence, firm moist consistence, slightly sticky and
slightly plastic wet consistence; few roots in cracks and beneath rock fragments; violently
effervescent.

Strych Variant Pedon WC9 Site and Profile Description:

Map Unit C;\Yo slope; south aspect; Pinyon-Juniper and mixed grasses vegetation; thin
eolian over thin residuum from sandstone; low weathered ridge; slight erosion; I inch of
coal fines deposition from adjacent Wildcat Loadout facility; soil slightly moist to 9 inches
at time of sampling, 3-12-03; sampled for laboratory analysis.

Coal Fines - 1 to 0 inches (l inch thick)

A horizon - 0 to 3 inches; yellowish brown (IOYR 514) very gravelly loam with about
25% gravel size sandstone chips, dark yellowish brown (1OYR 414) moist; weak medium
granular stnrcture; slightly hard dry consistence, friable moist consistence; slightly sticky
and slightly plastic wet consistenoe; many mediurq fine, and very fine roots to 9 inches;
strongly effervescent, slightly alkaline (pH 7/6); clear smooth boundary.

Bw horizon - 3 to 9 inches; light yellowish brown (10\aR 6/4) very gravelly loam with
about 55% gravel size sandstone chips, brown (10faR 513) moist; moderate medium
subangular blocky structure; slightly hard-hard dry consistence, friable moist consistencq
slightly qticky and slightly plastic wet consistence; strongly effervescent, slightly alkaline
(pH 7.5); gradual wavy boundary.

Bk horizon - 9 to 16 inches; pale brown (IOYR 6/3) extremely gravelly loam-sandy loam
with about 75% gravel size sandstone chips, brown (l0YR 5/3) moist; massive structure;
hard-very hard dry consistence, friable moist consistence, slightly sticky and slightly plastic

IFtCCi=,FCFiFJED 
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wet consistence, conrmon to few medium, fine and very fine roots; violently effervescenf
slightly alkaline (pH 7.8); gradual wavy boundary.

ClCr mixed horizon (weathered, fractured sandstone with calcium carbonate and soil fines
in cracks and beneath rock fragments) - 16 to 23 inches; pale brown (l01fR 6/3)
extremely gravelly sandy loam with over 75% gravel and cobble size sandstone chips,
brown (lOYR 5/3) moist; massive structure; very hard dry consistence, firm moist
consistence, slightly sticky and slightly plastic wet consistence; few roots in cracks and
beneath rock fragrnents; violently effervescent; horizon not sampled for laboratory
analysis.

Strych Variant Ranee of Characteristics:

Depth to the weathered sandstone contact ranges from about 15 tol6 inches. Coarse fragment

content ranges from 20 to 25% for the surface layer, from 25 to 55% for the upper subsoil layer

(Bw), from 45 to 75% forthelower subsoil layer (Bk), and over 65Yo forthe weathered

substratum. Reaction OfD is typically slightly alkaline (pH from 7 .5 to 7 8). Soil fines are

typically loam to sandy loam.

Strych Variant Soil Suitability and Salvage Depth Recommendation:

Strych Variant is entirely suitable for salvage. EC and SAR are very low, organic matter content

ranges from 2.6yo in the surface layer, to2.3Yo in the upper subsoil, to 0.9Yo in the lower subsoil.

Calcium carbonate content is fair rated with values ranging from 2l to 27 percent. Soil texture

(fines) are loam to sandy loarn. Coarse fragment content can be moderate to very high. The

upper 12 inches can be salvaged as Topsoil, with the underlying material left in place to aid

reclamation after mining activities are completed. For laboratory reports, refer to the Appendix
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ofthis document.

Map Unit DL: Disturbed Land

One sedimentation pond is present in the study area, and it is mapped as Disturbed Land. It is

immediately adjacent to the current Wildcat Loadout facility. Soil salvage was not evaluated and

is not recommended due to the amount of coal fines deposition in the pond. In addition, there is

another Disturbed Land delineation in the study area - a recent oil and gas drilling pad. This

bladed and highly compacted pad area is in the south-central to south-east portion of the study

area, and has no soil available for salvage. It appears that topsoil was not salvaged during the

construction of the pad because no soil stockpile was evident near the pad during the current soil

eC surve'
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, Soil and Plant Analysis Lab
255 WIDB
Brigham Young U niversity
Provo, Utah 84602
801-378-2147

Name: Rick Collins/Mt. Nebo
Address: P.O. Box 337
City, ST, ZIP: Springville, UT 84663
Date:3114103

SOIL lD: Wildcat

Customer Samplq lD ppm P ppm NOS-N %OM pH EC dS\M %Sand o/oClay

Wildcat 1 East 0-13'
Wildcat I East 13-23"
Wildcat 1 East 23-54"
Wildcat 2 North 0-12"
Wifdcat 2 North 12-32
Wildcat 2 North 32-54"

4.52
0.03
1.51
3.77
0.79
4.99

4.39
5.32
2.07
4 . 1 3
2.67
1.23

2.79 7.68
0.56 7.83
0.67 8.18
3.64 7.81
0.90 7.83
0.48 8.46

43.84 24.72
47.84 16.72
26.56 29.72
38.56 24.72
32.20 25.72
32.56 23.72

0.65
0.58
2.00
0.62
0.60
3.00
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- soll and PlantAnalysis Lab

1QFI'lji",x'r.u--"
Name: Rick Collins/Mt. Nebo
Addre8s: P.O. Box 337
City, ST, ZIP: Sprhgville, UT 846e
Dats: Vl4/03

SOIL lD: Wldcat

Customerssmple lD %Sfll ppm Ca-SAR ppm Mg-SAR ppm I(-SAR ppm Na€AR SAR
Wildcat 1 East 0-13"
Wildcat 1 East 13-23"
Wildcat 1 East 23-54'
Wildcat 2 North O-12"
Wildcat 2 North 12-32"
Wildcat 2 North 32-#"

31.M 129.20 29.M 40.65 13.51 0.28
35.44 97.56 36.75 6.90 17.34 0.38
43.72 49.15 142.00 6.10 60.82 0.99
36.72 115.10 21.62 10.87 16.31 0.36
42.08 92.96 30.80 9.29 21.07 0.48
43.72 32.78 220.40 22.23 469.70 6.46
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-Soil and Plant Analysis Lab
-,f,ass wtDB
X Irigham Young University
DUtovo, Utah 84602

801-378-2147

Name: Rick Collins/Mt. Nebo
Address: P.O. Box 337
City, ST, ZIP: Springville. UT 8466:
Date:3/14/03

SOIL lD: Wildcat

Customer Sample lD %Moisture Sat. %CaCO3 ppm HCO3
Wildcat 1 East 0-13'
Wildcat 1 East 13-23"
Wifdcat 1 East 23-54"
Wildcat 2 North 0-12"
Wildcat 2 North 12-32'
Wildcat 2 North 32-*'

35.17 9.66 270.25
33.50 18.68 181.90
39.56 15.55 161.11
36.60 10.77 187.10
37.29 13.75 174.11
34.70 15.11 166.31
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1.

WILDCAT LOADOUT
SEDIMENTATION AND DRAINAGE CONTROL PLAN

Introduction

The Sedimentation and Drainage Control Plan for the Wildcat Loadout has been
designed according to the State of Utah R645 - Coal Mining Rules, (revised August
1' 2001). This plan represents the proposed drainage control plan. All design
criteria and construction has been certified by a Utah Registered Professional
Engineer.

The entire drainage and control plan has been re-evaluated and updated for 2 main
reasons:

(1) To evaluate the adequacy and provide up-to-date calculations for existing
drainage controls, andl

To provide an overall plan to accommodate the proposed modifications to the
site.

The proposed changes to the site plan include the foilowing:

(1) A 1.59 acre area east of the Primary Coal Storage Area witl be cleaned by
vacuuming coal lines from the surface. No topsoil witl be removed from this
areai,

(2)

Q) A 3.84 acre area southeast of the Primary Coal Storage Area will be cleaned
mechanically by removing coal fines and topsoil from the surfacel

Existing Sediment Pond 568" will be eliminated and replaced with a new,
larger Sediment Pond 66G" located in the SE corner of the property;

Topsoil removed from the mechanically cleaned area and new Sediment
Pond 56G" will be placed on the existing Topsoil Pile .(AD located in ASCA-4
east of Sediment Pond 66Att.

One small ASCA (ASCA-8) will be added for the outslope of new Sediment
Pond 56ctt.

(3)

(4)

(s)



All existing and proposed structures are shown on updated Plates 1A and 2A.

The general surface water control plan for this site consists of the following:

(2)

(1)

(3)

Wherever possible, undisturbed drainage is diverted around the site into
natural channelsl

The entire disturbed area (except the 8 small ASCA's) and portions of the
undisturbed area not divertedo are drained to one of the 6 sediment ponds,
permanent impoundment or depression area, via properly sized ditches and
culvertsl

There are I small Alternate Sediment Control Areas (A.S.C.A.). These areas
are described in detail under Section Z.ll.

All sediment ponds are sized to contain the runoff from a 10 year - 24 hour
precipitation event, plus a minimum of 3 years sediment storage as described
in Section 3 of this Appendix. The Permanent Impoundment and Depression
Area are sized to contain the runoff from a 100 year - 6 hour precipitation
event.

(4)
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Design Parameters

2,1 Precinitation

The precipitation-frequency values for the area were taken from 6.NOAA,

Precipitation-Frequency Atlas of the 
'Western 

fI.S.o Atlas 2, Volume Vf.

Frequency - Duration
2year - 6 hour
l0year -6hour

10 year - 24hour
25year -6hour

25 year - 24 hour
100year -6hour

Precipitation

0.85tt

1,23"

1.85rt

1..48tt

2.15',1

1 .91 t t

Disturbed ditch and culvert designs for runoff control are based on the l0 year - 24
hour event of 1.85r' and the 25 year - 6 hour event of 1.48r', where required.
Undisturbed culvert designs are based on the 10 year -24hour event of 1.85".

The sedimentation ponds are designed to contain the runoff from a 10 year - 24
hour event of 1.85" as required by the Division. Reclamation designs are based on
the 100 year - 6 hour event of 1.91", where applicable for permanent structures.

ASCA areas are sized to contain or treat runoff from a 10 year - 24hoar
precipitation event.



2.2 Flow

Peak flows, flow depthso areas and velocities were calculated using the computer
program "Office of Surface Mining Watershed Model", Storm Version 6.20 by Gary
E. Mcfntosh. (Trapezoidal Channel Flow). Alt flow is based on the SCS - TR55
Method for Type II storms.

Time of concentration of storm events was calculated for each drainage area using
the following formula:

tL : Lo'8 1s+1;o'z

1900 Y0.s

where: Time of Concentration (hrs.)
Lag Time (hrs.) : 0.6 t
Hydraulic Length of Watershed (ft.)
Average Land Slope (%)
1000 -10

CN

+ -rc

t L =

L:

Y :

S :



I

2.3

2.4

2.5

Velocity

f,'low velocities for each ditch structure were calculated using the Storm computer
program with Manning's Formula:

1.49 pzn glz

n

where: Velocity (fps)

Hydraulic Radius (ft.)
Slope (ft. per ft.)
Manning's n; Table 3.1, p,159,

"Applied Hydrology and Sedimentology for Disturbed Areas", Barfieldo
'Warner 

& Haan, 1983.

Note: The following Manning's n were used in the calculations:

V

V:

R:

s:
n :

Structure

Culverts (cmp)

Rip-rapped or Natural Drainage Channels
Unlined Disturbed Area Ditches
Bedrock Channels with Rubble
Concrete Lined Channels

Drainage Areas

ilfanning's n

0.020

0.035 - 0.040

0.035 - 0.040

0.030

0.015

All drainage areas are disignated with a DA-number (i.e. DA-2) as shown on Plate 2
and 15. All drainage areas were planimetered directly from As-Constructed Plate Z
(Drainage Map) and plate 15 (Watershed Map).

Slopesn Lengths

All slopes and hydraulic lengths were measured directly from the topography on
Plates 2 and 15.



2.6

2.7

Runoff

Runoff was calculated using the SCS Formula for Type II Storm:

(P - 0.2 S)2
P+0.9s

where: Runoff in inches

Precipitation in inches
1000 -10

CN

Runoff Curve NumberCN

Runoff Curve Numbers

A runoff curve number of 90 was used for all disturbed areas. This is a conservative
number based on the SCS determinations for Runoff Curve Numbers for
Antecedent Moisture Condition If. A runoff curye number of 65 was used for
undisturbed areas. This number is based on the SCS determinations for Runoff
Curve Numbers for Antecedent Moisture Condition II, Soil Group B, Range Land
in Fair to Good Condition.

The selection of the curve number is also based on field observations and
subsequent discussions with DOGM personnel.

The native soil in the area is quite sandy and porous in nature, resulting in a
relatively low runoff potential. This was the basis for the selection of SCS Soit
Group B.

The runoff numbers were also checked against the chart in Figu re 2.26rpage 850
"Applied Hydrology and Sedimentology for Disturbed Areasf', Barfieldo Warner,
and Haan, 1983.

a

a=
P:

S=



2.8 Culvert Sizing

All culverts were sized using the 6sHaestad Methodso Flowmaster Io Version 3.43',
Computer Program.

Minimum culvert sizing is based on the following Manning's Equation:

D=,2.l l ; | ;oss

where: Required Diameter (ft.)

QP : Peak Discharge (cfs)

Roughness Factor (0.020 for cmp)
Slope (ft. per ft.)

2.9

Using the above formulao minimum required culvert sizes were calculated for each
applicable area. Culverts were then selected above the required minimum, and
these sizes were checked for adequacy against the Culvert Nomograph included as
Figure I of this report.

Culverts

Culverts have been sized according to the calculations previously describedo and are
shown on Plate 2, Drainage Control Map.

All culverts are designated with C-number (i.e. C-2) as shown on Plate2. All
culverts are sized to carry the runoff from a 10 year - 24 hour stormo which is well in
excess of the 10 year - 6 hour storm required by the regulations. The only
exceptions to the above culvert sizing is for culverts used as sediment pond
overflows - these culverts are sized to carry the 25 year - 6 hour flows as required
for sediment pond designs.

Culverts will be inspected regularlyo and cleaned as necessary to provide for passage
of design flows. Inlets and outlets shall also be maintained so as to prevent plugging
or undue restriction of water flow.

All disturbed area culverts are temporary, and will be removed upon final
reclamation.

D:

a:
n :

s:



2,10 Ditches

Ditches are shown on the Minesite Drainage Plan, Plate 2, andare designated with a
D-number (i.e., D-2).

All ditches are designed to carry the expected runoff from a 10 year -24hour event
with a minimum freeboard of 0.5' (See Figures 3 and 4). The 0.5r freeboard
represents a minimum of 20o/o of the flow depth in alt disturbed area ditches.

Ditches which exhibit expected flow velocities greater than 5 fps, based on the l0
year - 24 hoar runoff, will be lined with rip-rap, betting or lz round culvert for
erosion protection. Typicat cross-sections, flow depths and areas for all lined and
unlined ditches are shown on Figures 3 and 4 ofthis report.

Ditch slopes have been determined from plate 2

Atl ditches will be inspected regularly, and maintained to the minimum dimensions
for the required 10 year - 24 hour runoff to provide adequate capacity for the design
flow. All ditches are temporary and will be removed as described under the
reclamation hydrology section. (Section 4)



2. l l

There will be 8 Alternate Sediment Control Areas (ASCA) remaining on this site.
The ASCA designations are ASCA-I, AscA-z, ASCA-3, AscA-4, ASCA-s, ASCA-
6' ASCA-7 and ASCA-8. Only areas not able to be drained to sediment ponds are
included as ASCA's. Att ASCA's are existing, except ASCA-8, which will be added
for the outslope of new Sediment pond .(G'D.

The following are descriptions of each of the ASCA's and methods of treatment:

ASCA-I - This is the area west of the railroad right-of-way and scale house access
road. The area is approximately 0.76 acres and is treated for sediment control bv
vegetation.

ASCA-2 - This is an existing ASCA area on the outslope east of Sediment Pond E.
The area is approximately 0.15 acres and is treated by vegetation.

ASCA-3 - This is an area north of new Sediment Pond"Gto, and includes the area
proposed for vacuum cleaning. The area is approximately 2.32 acres and is treated
for sediment by straw bales and vegetation.

ASCA-4 - This is the area surrounding Sediment Pond $/l') and including Topsoil
Storage Pile A. This is an area of approximately 2?73 acres and is treated by straw
bales and vegetation.

ASCA-S - This is the area south and west of Topsoil Storage Pites E and B,
including those piles. The area is approximately l.7l acres, and is treated by a
combination of berms, straw bares and vegetation.

ASCA-6 - This is an area southeast of the train loading facility along the Disturbed
Area boundary. It is approximately 1.08 acres and is treated by vegetation.

ASCA-7 - This is Topsoil Storage Pile F. It is approximately 0.30 acres and is
treated by a berm and vegetation.

ASCA-8 - This will be a new ASCA located on the outslope of new Sediment Pond
It will have an area of approximately 0.27 acres, and wiil be treated by vegetation
and a berm.

G.

l 0



2.12 Erosion Control

Wherever rip-rap is designated to be used, i.e. Culvert Outlets or Unlined Ditches,
the following procedure shall be used:

(1) Rip-rap will consist of hard, non-slaking angular, material;

@ Rip-rap shall meet the following size criteria:

Rip-RaplSizlng Percent (+ or - I0%)

0.1 Dso - 0.5 Dso 20

0.5 Dso - 1.0 Dso 30

1.0 Dso - 2.0 D"o 50

(3) Rip-rap shall be placed over a filter bedding consisting of -314t'gravel and
placed to a depth of at least the Dro of the rip-rap;

Rip-rap depth shall be at least 1.5 times the Dro of the material;

Beltingo Yzroand culvert, concrete lining or grouting of rip-rap may be used
in lieu of the above procedures.

(4)

(s)



TABLE 1
DRAINAGE ARBA DATA

Area Acres Hydraulic

Lensth
High

Elev.
Low

Elev.
Change

Elev.

Slope
o

Runoff

CN

DA-1 1.58 250 6198 61 84 l4 5.60 90

DA-2 1.01 100 6184 6180 4 4.00 90

DA.3 0.80 130 6178 6172 6 4.61 90

DA-4 1.26 230 6176 6170 6 2.61 90

DA-5 1.3L 420 6176 6159 t7 4.05 90

DA.6 3.09 550 6176 6142 34 6.19 90

DA-7 1.33 400 6164 6142 22 5.50 90

DA-8 3.58 520 6174 6140 34 6.54 90

DA-9 3.45 460 6174 6140 34 7.39 90

DA-9a 0.61 350 6156 6142 t4 4.00 90

DA-l1 4.50 600 6196 6178 18 3.00 90

DA-l2 0.42 480 6t72 6172 2 0.50 90

DA-l3 0.65 300 6t74 6160 t4 4.67 90

DA-l4 0.76 600 6160 6156 4 0.67 90

DA-l5 0.34 280 6168 6158 8 2.96 90

DA-l6 3.05 640 6160 6138 22 3.44 90

DA.l7 3.67 680 6160 6138 22 3,23 90

DA-l8 5.04 480 6160 6t34 26 5.42 90

DA-l9 1.72 370 6188 6178 10 2.70 90

DA-20 2.49 250 6t78 6158 20 8.00 90

DA-2I 1.99 330 6162 6158 4 l .2l 90

DA-22 3.79 400 6172 6152 20 5.00 90

IIA-23 1.74 300 6162 6t42 20 6.67 90

DL-24 5.24 770 6158 6128 30 3.90 90

DL-29 1.47 3s0 6214 6196 18 5.14 90

t2



Area Acres Hydraulic

Length
High

Elev.
Low

Elev.

Change

Elev.

Slope
oh

Runoff

CN

DA-30 1.35 400 6216 6196 20 5.00 90

DA-31 t.79 I 100 6200 6176 24 2.18 90

DA-32 2.23 rr00 6200 6t76 24 2.18 90

DA.33 6.43 600 6190 6180 10 1.67 90

DA-34 85.40 2900 6460 6200 260 8.97 65

DA.35 3.05 200 6286 6200 86 43.00 65

DA-36 2.1.9 820 6286 6180 106 12.93 65

DA-37 202.76 5600 6420 6130 290 5.18 65

DA-38 15.30 1150 6330 6188 142 12.35 65

ASCA.l 0.76 500 6188 6172 t6 3.20 90

ASCA-2 0.15 23A 6150 6140 10 4.35 90

ASCA-3 2.32 400 6142 6132 10 2.50 90

ASCA-4 2.73 425 6156 6138 18 4.23 90

ASCA-5 l .7l 425 6202 61 80 22 5.L8 90

ASCA-6 1.09 3s0 6176 6146 30 8.57 90

ASCA.7 0.30 75 6164 6ls2 t2 16.00 90

ASCA-8 0.27 75 6128 6118 l0 13.33 90



TABLE 2
RUNOFF SUMMARY

Drainage

Area

1 0 y r - 6 h r

1.23"
10 yr -24hr

1.g5tt

25 yr- 6 hr

1.4grt

L 0 0 y r - 6 h r

1 .g1 t t

Drains

To:

Peak F low

(cfs)
Peak F'low

(cfs)
Runoff
(ac.ft)

Peak Flow
(cfs)

Peak Flow

(cfs)

DA.1 0.59 1.27 0.13 0.82 1.24 Pond E

DA-2 0.30 0.65 0.09 0.42 0.63 Pond E

DA.3 0.25 0.55 0.06 0.35 0.53 Pond E

DA.4 0.51 1 .11 0.10 0.71 1.08 Pond E

DA.5 0.57 1.24 0.11. 0.80 l .2l Pond E

DA-6 1.35 2.95 0.25 1.89 2.86 Pond E

DA-7 0.56 1.22 0.11 0.78 1.19 Pond E

DA.8 1.55 3.39 0.29 2.17 3.29 Pond D

DA.9 1.45 3.16 0.29 2.03 3.47 Pond D

DA-9a 0.26 0.56 0.05 0.36 0.55 Pond D

DA.l1 1.94 4.31 0.36 2.73 4.17 Pond C

DA-l2 0.15 0.36 0.03 0.22 0.34 Pond C

DA.l3 0.26 0.57 0.0s 0.36 0.55 Pond C

D.4.-14 0.27 0.65 0.06 0.39 0.62 Pond C

DA.l5 0.14 0.31 0.03 0.20 0.30 Pond C

DA.l6 1.32 2.92 0.2s 1.85 2.83 Pond C

DA-l7 1.55 3.45 0.30 2.18 3.33 Pond C

DA-l8 2.19 4.11 0.41 3.06 4.63 Pond C

DA-l9 0.75 r.64 0.14 1.05 1.60 Pond A

DA.2O 0.89 1.91 0.20 1.23 1.85 Pond A.

DA.21 0.gg 1.95 0.16 1.24 1.89 Pond A

DA-22 t.6t 3.51 0.31 2.25 3.41 Pond A

DA.23 0.66 1.43 0.14 0.92 1.40 Pond G

DA.24 2.lg 4.89 0.42 3.09 4.73 Pond G

DA-29 0.61 r.32 0.12 0.85 1.28 Permanent Imp.

DA-30 0.57 1.25 0.11 0.8 l .2l Pond F'

t4



Drainage

Area

1 0 y r - 6 h r

1.23r,
10 yr -24hr

1,g5rt

25 yr- 6 hr

1.48"
1 0 0 y r - 6 h r

1.91t t

Drains

To:

Peak Flow

(cfs)
Peak Flow

(cfs)
Runoff

(ac.ft)
Peak Flow

(cfs)

Peak Flow
(cfs)

DA-31 0.64 1.52 0.14 0.93 1.45 Pond F

DA-32 0.80 1.90 0.19 1.16 1.81 Pond F'

DA-33 2.56 s.81 0.52 3.64 5.59 Depression Area

DA.34 0.39 1.81 0.69 1.27 3.13 Permanent Imp.

DA.35 0.01 0.06 0.02 0.03 0.07 I]D.8

DA-36 0.01 0.07 0.02 0.03 0.09 IJD.2

DA.37 0.71 3.42 1.64 2.66 6.89 ND.1

DA-38 0.08 0.43 0.12 0.24 0.61 UD-1

ASCA.l 0.34 0.74 0.06 0.47 0.72 ND-1

ASCA.2 0.06 0.12 0.01 0.08 0.12 ND-1

ASCA-3 1.02 2.23 0.19 1.43 2.17 ND-1

ASCA-4 1.19 2.59 0.22 1.66 2.51 ND-2

ASCA-5 0.73 1.60 0,14 L.02 1.55 ND-2

ASCA-6 0.42 0.90 0.09 0.58 0.87 ND-2

ASCA.7 0.07 0.14 0.02 0.09 0.14 ND-1

ASCA-8 0.06 0.13 0.02 0.09 0.13 ND-2



TABLE 3
DRAINAGE STRUCTURESo

Structure Dralnage From: Remarks:
c-1 DA.36 Flows to UD-2

c-2 c-1 Flows to UD-2

c-3 c-2 Flows to UD-2

UD.2 c-3 Flows to Natural Drainage ND-l

c-4 IJD-2 Flows to Natural Drainage ND-l

c-5 DA-37 + uD-2 Flows to Natural Drainage llD-l

c-6 DA.-1 Drains to Pond E

D-1 c-6 + DA-z Drains to Pond E

c-7 D-1 Drains to Pond E

c-8 c-7 Drains to Pond E

D-2 c-8 Drains to Pond E

c-9 D-2 Drains to Pond E

c-l0 DA-3 Drains to Pond E

c-l1 DA-4 Drains to Pond E

D-3 c-10, c-l1 Drains to Pond E

D-4 c-9 + D-3 Drains to Pond E

c-12 D-4 + DA-6 Drains to Pond E

D-5 DA.5 Drains to Pond E

c-l3 D-5 Drains to Pond E

D-6 C-12- + C13 Inlet to Pond E

D-7 DA-7 Inlet to Pond E

c-L4 Pond E Principle Outlet from Pond E

c-l5 DA-34, DA-35 Permanent Impoundment Principle Spillway

c-l6 DA-34, DA-35 Permanent Impoundment Emergency Spillway

D-8 DA-8 Drains to Pond I)

D-9 DA.9 Drains to Pond D

c-r7 DA-9a Drains to Pond D

C-l7a Pond D Principle Outlet from Pond D

c-l7b Pond D Emergency Outlet from Pond D

1 6



Structure Drainage From: Remarks:

c-l8 DA.l1 F'lows to Pond C

D-l1 c-l8 Flows to Pond C

D-r2 DA-l2 Flows to Pond C

c-l9 D-12 Flows to Pond C

D-13 c-19 + DA-13 Flows to Pond C

c-20 D-11 + D-13 Flows to Pond C

c-21 D-l4 Flows to Pond C

D-14 D.A.-l4 Flows to Pond C

c-22 D-14 Flows to Pond C

c-23 C-20 + C-22 Flows to Pond C

D-ls DA-15 f,'lows to Pond C

c-24 c-23 + D-15 Inlet to Pond C

c-25 DA.l6 Flows to Pond C

D-l6 c-25 Flows to Pond C

c-26 DA-l7 X'lows to Pond C

D-17 c-26 F'lows to Pond C

c-27 D-16 + D-17 f,'lows to Pond C

c-28 DA.I8 F'lows to Pond C

D-l8 c-28 Flows to Pond C

D-l9 c-27 + D-18 Inlet to Pond C

c-29 Pond C Principle Spillway Pond C

c-30 Pond C Emergency Spillway Pond C

c-31 DA-l9 Flows to Pond A

D-20 %DA-20 Flows to Pond A

c-32 c-31 + D-20 Flows to Pond A

D-21 c-32 Flows to Pond A

D-22 %DA-20 Flows to Pond A

c-33 D-22 Flows to Pond A

D-23 D-21+ C-33 Flows to Pond A

c-34 D-23 + DA-21 Flows to Pond A

D-24 u4DL-22 Flows to Pond A



Structure Drainage From: Remarks:

c-3s D-24 Flows to Pond A

C-35a Pond A Principle Spillway from Pond A

D-25 c-36,DA-24 Inlet to New Pond G

c-36 DA.23 Flows to New Pond G

D-31 DA-29 Flows to Permanent Impoundment

D-32 DA.3O Flows to Pond F

D-33 IIA-31 f,''lows to Pond F

D-34 D-32 + D-33 lnlet to Pond F

D-35 DA.32 Inlet to Pond F

c-38 Pond F' Principle Spillway from Pond F'

c-39 Pond G Principle Spillway from Pond G

c-40 Pond G Emergency Overflow Pond G

I]D-1 DA-38 Natural Drainage ND-2

UD.8 DA.35 Flows to Permanent Impoundment

Permanent

Impoundment
DA-34 + UD-8 Flows to Depression Area

Depression

Area
DA-33 * Permanent Impoundment No Outlet



TABLE 4
DRAINAGE STRUCTURE FLOW SUMMARY

Area 10/6 cfs 10124 cfs 2516 cfs 100/6 cfs Flows to:

D-1 0.89 1.92 1.24 1.87 Pond E

D-2 0.89 1.92 1.24 1.87 Pond E

D-3 0.76 r.66 1.06 1.61 Pond E

D-4 1.65 3.58 2.30 3.48 Pond E

D-5 0.57 1.24 0.80 l.2t Pond E

D-6 3.57 7.77 4.99 7.55 Inlet to Pond E

D-7 0.56 1.22 0,78 1.19 Inlet to Pond E

D-8 1.55 3.39 2.17 3.29 Pond D

D-9 1.45 3.16 2.03 3.07 Pond D

D-l1 1.94 4.31 2.73 4.17 Pond C

D-12 0.15 0.36 0.22 0.34 Pond C

D-l3 0.41 0.93 0.58 0.gg Pond C

D-l4 0.27 0.65 0.39 0.62 Pond C

D-l5 0.14 0.31 0.20 0.30 Pond C

D-l6 1.32 2.92 1.85 2.83 Pond C

D-t7 1.55 3.45 2.19 3.33 Pond C

D-l8 2.lg 4.17 3.06 4.63 Pond C

D-l9 5.06 ll.l4 7.09 10.79 Inlet to Pond C

D-20 0.44 0.96 0.62 0.93 Pond A

D-21 1.19 2.60 1.85 2.78 Pond A

D-22 0.44 0.96 0.62 0.93 Pond A

D-23 1.63 3.56 2.47 3.71 Pond A

D-24 0.40 0.89 0.56 0.85 Pond A

D-25 2.85 6.32 4.Al 6.13 Inlet to Pond G

D-31 0.61 1.37 0.85 1.28 To Permanent Impoundment

D-32 0.57 1.25 0.80 t.2l To Pond F'

D-33 0.64 1.52 0.93 1.45 To Pond F

D-34 l .2l 2.77 1.73 2.66 Inlet to Pond F

D-35 0.80 1.90 t.t6 1.81 Inlet to Pond F'



Area 10/6 cfs 10124 cfs 2516 cfs 100/6 cfs Flows to:

c-1 0.01 0.07 0.03 0.09 ND.1

c-2 0.01 4.07 0.03 0.09 ND.1

c-3 0.01 0.07 0.03 0.09 ND-1

c-4 0.01 0.07 0.03 0.09 ND.1

c-5 0.72 3.49 2.69 6.gg ND.1

c-6 0.59 t.27 0.82 1.24 Pond E

c-7 0.89 1.92 I.24 1.87 Pond E

c-8 0.89 r.92 1.24 1.87 Pond E

c-9 0.89 1.92 1.24 1.87 Pond E

c-l0 0.25 0.55 0.35 0.53 Pond E

c-l1 0.51 1 .11 0,71 1.08 Pond E

c-12 3.00 6.53 4.19 6.34 Pond E

c-13 0.57 1.24 0.80 l .2 l Pond E

c-14 4.13 8.99 5.77 8.74 Principle Spillway Outlet Pond E

c-l5 1.01 3.19 2,15 4.48 Depression Area

c-l6 1.01 3.19 2.ls 4.49 Depression Area

c-17 0.26 0.56 0.36 0.55 Pond D

C-l7a 3.26 7.10 4.56 6.91 Principle Spillway Pond D

c-t7b 3.26 7.10 4.56 6.91 Emergency Spillway Pond D

c-l8 r.94 4.31 2.73 4.17 Pond C

c-l9 0.15 0.36 0.22 0.34 Pond C

c-20 2.35 5.24 3.31 5.06 Pond C

c-21 0.27 0.65 0.39 0,62 Pond C

c-22 0.27 0.65 0.39 0.62 Pond C

c-23 2.62 5.89 3.70 5.68 Pond C

c-24 2.76 6.20 4.00 5.98 Inlet to Pond C

c-25 1.32 2.92 1.85 2.83 Pond C

c-26 1.55 3.45 2.18 3.33 Pond C

c-27 2.97 6.37 4.03 6.16 Pond C

c-28 2.t9 4.77 3.06 4.63 Pond C



Area 10/6 cfs 10124 cfs 2516 cfs 100/6 cfs Flows to:
c-29 7.82 17.34 11.09 16.77 Principle Spillway Outlet

c-30 7.82 17.34 11.09 16.77 Emergency Spillway Outlet

c-31 0.75 1.64 1.05 1.60 Pond A

c-32 1.19 2.60 1.67 2.53 Pond A

c-33 0,44 0.96 0.62 0.93 Pond A

c-34 2.52 5.51 3.71 5.60 Pond A

c-35 0.40 0.89 0.56 0.85 Pond A

C-35a 4.13 9.0L 5.77 8.75 Principle Spillway Outlet Pond A

c-36 0.66 1,43 0.92 r.40 Pond G

c-38 2.01 4.67 2.89 4.47 Principle Spillway Outlet Pond F

UD-1 0.09 0.43 0.24 0.61 Natural Drainage ND-2

UD.2 0.01 0.07 0.03 0.09 ND.1

IJD.8 0.01 0.06 0.03 0.07 Permanent Impoundment

Permanent

Impoundment
0.40 1.87 1.30 3,20 Depression Area

Depression

Area
2.96 7.69 4.94 8.79 Depression Area

ASCA-1 0,34 0.74 0.47 0.72 ND-1

ASCA.2 0.06 0.12 0.08 0.12 ND-1

ASCA-3 1.02 2.23 1.43 2.17 Straw BalesAlD-l

ASCA-4 r . l9 2.59 1.66 2.5L BermAID-2

ASCA.5 0.73 1.60 LAz 1.55 Berm/Straw BalesAID-2

ASCA-6 0.42 0.90 0.58 0.87 VegetationAlD-2

ASCA-7 0.07 0.14 0.09 0.14 Berm/I{D-1

ASCA-8 0.06 0.13 0.09 0.13 BermAID-2

ND.1 0.71 3.42 2.66 6.89



TABLE 5
DITCH DATA

Area

ID
Hydraulic

Length
High

Elevation
Low

Elevation

Change

Elevation

Slope
oh

Manning's

No.

D-1 50 6180 6178 2 4.0 0.035

D-2 150 6166 6164 2 1.3 0.035

D-3 s95 6170 6162 I L.3 0.035

D-4 90 6162 6160 2 2.2 0.035

D-5 r70 6164 6158 6 3.5 0.035

D-6 1s0 6156 6144 12 8.0 0.035

D-7 150 6154 6144 10 6.7 0.035

D-8 540 6160 6142 18 3.3 0.035

D-9 s80 6168 6142 26 4.5 0.035

D-l1 620 6162 6156 6 1.0 0.035

D-12 460 6176 6172 4 0.9 0.035

D-l3 150 6162 6158 4 2.7 0.035

D-14 410 6162 61s8 4 1.0 0.035
D-l5 190 6162 6156 6 3.2 0.035

D-l6 170 6t4l 6138 3 1.8 0.035

D-17 90 6t40 6138 2 2.2 0.035

D-l8 r30 6140 6136 4 3.1 0.035

D-l9 95 6136 6128 8 8.4 0.035

D-20 470 6176 6166 10 2.1 0.035

D-21 r20 6162 6160 2 1.7 0.035

D-22 220 6163 6160 3 1.4 0.035

D-23 260 6r60 6157 3 1.2 0.035

D-24 130 6178 6176 2 1.5 0.035

D-2s 425 6142 6128 t4 3.3 0.035

D-31 300 62tl 6206 5 1.7 0.035



l
Area

ID
Hydraulic

Lensth
High

Elevation
Low

Elevation

Change

Elevation

Slope
oh

Manningts

No.

D-32 470 62tl 6196 15 3.2 0.035

D-33 s80 6102 6196 6 L.0 0.035

D-34 580 6t96 6170 26 4.5 0.035

D-35 350 6181 6t70 11 3.1 0.030

UD-1 1960 6234 6188 46 2.3 0.035

UD.2 325 6178 6174 4 1.2 0.035

UD-8 625 6200 6192 8 1.3 0.035



TABLE 6
DITCH DESIGN SUMMARY

Ditch Structure D-1 D-2 D-3 D-4 D-5

10 yr - 6 hr event (in.) 1.23 1.23 1.23 1.23 1.23

Peak Flow (cfs) 0.gg 0.89 0.76 1.65 0.57

Velocity (fps) 2.72 t.79 1.72 2.54 2.32

Required Area (ft') 0.33 0.50 0.44 0.65 0.25

Flow Depth (ft.) 0.40 0.50 0.47 0.57 0.35

l0 yr - 24 hr event (in.)-

Peak Flow (cfs)

1.95 1.85 1.85 1.85 1.85

1.92 1.92 1.66 3.59 1.24

Velocity (fps) 3.30 2.17 2.09 3.08 2.81

Required Area (ftt) 0.59 0.gg 0.80 1.16 0.44

Flow Depth (ft.) 0.54 0.67 0.63 0.76 0.47

Construction

Minimum Area (ft3) 2.16 2.74 2.55 3.19 1.88

Minimum Depth (ft.) 1.04 l . l7 1.L3 1.26 0.97
*Erosion Protection N N N N N

Type

* Based on 10 year - 24 hour flow.



TABLE 6 (Continued)
DITCH DESIGN SUMMARY

Ditch Structure D-6 D-7 D-8 D-9

10 yr - 6 hr event (in.) 1.23 1.23 1.23 1.23

Peak Flow (cfs) 3.57 0.56 1.55 1.45

Velocity (fps) 5.00 2.94 2.91 3.22

Required Area (ft') 0.71 0.19 0.53 0.45

FIow Depth (ft.) 0.60 0.31 0.52 0.47

Ug - 24 hr event (in.) 1.85 1.85 1.85 1.85

Peak Flow (cfs) 7.77 1.22 3.38 3.16

Velocity (fps) 6.07 3.57 3.54 3.91

Required Area (ft ) l .2g 0.34 0.96 0.81

Flow Depth (ft.) 0.90 0.41. 0.69 0.64

Construction

Nlinimum Area (fr) 3.39 1.66 2.83 2.6A

Minimum Depth (ft.) 1.30 0.9L l . l 9 l . l4
*Erosion Protection Y N N N

Type % Round

Culvert

* Based on 10 year - 24 hour flow.



l
o

* Based on 10 year - 24 hour flow.

TABLE 6 (Continued)
DITCH DESIGN SUMMARY

Ditch Structure D-l1 D-12 D-l3 D-14 D-l5

10 yt - 6 hr event (in.) 1.23 1.23 1.23 1.23 1.23

Peak Flow (cfs) 1.94 0.15 0.41 0.27 0.14

Velocity (fps) l .g7 L.00 1.94 1.20 L.58

Required Area (ft') 0.99 0.15 0.21 0.22 0.09

Flow Depth (ft.) 0.70 0.27 0.33 0.34 0.21

lQyr - 24 hr event (in.) 1.95 1.85 1.85 1.85 1.85

Peak FIow (cfs) 4.31 0.36 0.93 0.65 0.31

Velocity (fps) 2.40 1.24 2.38 L.50 1.50

l.92Required Area (ft ) l.7g 0.29 0.39 0.43 0.16

Flow Depth (ft.) 0.95 0.39 0.44 0.47 0,28

Construction

Nlinimum Area (ft) 4.20 1.55 1.77 1.88 1.22

Minimum Depth (ft.) !.45 0.gg 0.94 0.97 0.78
*Erosion Protection N N N N N

Type

26



TABLE 6 (Continued)
DITCH DESIGN SUMMARY

* Based on 10 year - 24 hour flow.

Ditch Structure D-l6 D-t7 D-l8 D-l9 D-20

10 yr - 6 hr event (in.) 1.23 1,23 1.23 1.23 1,23

Peak Flow (cfs) 1.32 1.55 2.19 5.06 0.44

Velocity (fps) 2.23 2.50 3.L0 5.55 1.79

Required Area (ft') 0.59 0.62 0.71 0.91 0.25

Flow Depth (ft.) 0.54 0.56 0.59 0.68 0.35

10 yr - 24 hr event (in.) L.85 1.95 L.85 1.85 1.85

Peak Flow (cfs) 2.92 3.45 4.77 ll.l4 0.96

Velocity (fps) 2.72 3.05 3.76 6.76 2.18

Required Area (ftt) 1.07 1.13 1.27 1.65 0.44

Flow Depth (ft.) 0.73 0.75 0.80 0.91 0.47

Construction

Minimum Area (ftt) 3.03 3.13 3.38 3.99 1.5L

Minimum Depth (ft.) 1.23 1.25 1.30 l .4 l 0.87
*Erosion Protection N N N Y N

Type % Round

Culvert

Belt



TABLE 6 (Continued)
DITCH DESIGN SUMMARY

Ditch Structure D-21 D-22 D-23 D-24 D-25

IQJI - 6 hr event (in.) 1.23 1.23 1..23 1.23 1.23
Peak Flow (cfs) l . 1g 0.44 1.63 0.40 2.95

Velocity (fps) 2.12 1.54 2.02 1.54 3.39

Required Area (ft2) 0.56 0.29 0.81 0.26 0.84

FIow Depth (ft.) 0.53 0.38 0.64 0.36 0.65

L0 yr - 24 hr event (in.) 1.95 1.85 L.85 1.85 1.85

Peak Flow (cfs) 2.60 0.96 3.56 0.88 6.32

Velocity (fps) 2.59 1.87 2.45 1.88 4.14

Required Area (ft ) 1.01 0.51 1.45 0.47 1.53

Flow Depth (ft.) 0.71 0.51 0.95 0.49 0.87

Construction

Minimum Area (ft2) 2.93 2.04 3.65 1.92 3.75

Minimum Depth (ft.) l .2 l 1.01. L.35 0.98 1.37
*Erosion Protection N N N N N

Type

* Based on 10 year - 24 hour flow.



TABLE 6 (Continued)
DITCH DESIGN SUMMARY

* Based on l0 year - 24 hour flow.

Ditch Structure D-31 D-32 D-33 D-34 D-35

10 yr - 6 hr event (in.)-

Peak Flow (cfs)

1.23 1.23 1.23 1.23 1.23

0.61 0.57 0.64 l .2 l 0.80

Velocity (fps) 1.80 2.24 1.49 3.07 2.41

Required Area (ft') 0.34 0.25 0.43 0.39 0.33

Flow Depth (ft.) 0.41 0.36 0.46 0.44

l0 yr - 24 hr event (in.) 1.85 1.85 1.85 1.95 1.85

Peak Flow (cfs) 1.32 1.25 1.52 2.77 1.90

Velocity (fps) 2.18 2.73 1.85 3.78 2.99

Required Area (ftt) 0.61 0.46 0.82 0.73 0.64

FIow Depth (ft.) 0.55 0.48 0.64 0.61 0.56

Construction

Minimum Area (ftt) 2.21 1.92 2.60 2.46 2.69

Minimum Depth (ft.) 1.05 0.gg l . l4 1.11 l .16
*Erosion Protection N N N N N

Type



TABLE 6 (Continued)
DITCH DESIGN SUMMARY

* Based on 10 year - 24 hour flow.

Ditch Structure UD.1 UD.2 UD-8

lgyr - 6 hr event (in.) 1.23 1.23 1.23

Peak Flow (cfs) 0.09 0.01 0.01

Velocity (fps) 1.2! 0.56 0.58

Required Area (ff) 0.07 0.02 0.02

Flow Depth (ft.) 0.1g 0.09 0.09

lQ yr - 24 hr event (in.) 1.95 1,.85 1.85

Peak Flow (cfs) 0.43 0.07 0.06

Velocity (fps) 1.84 0.92 0.91

Required Area (ftt) 0.23 0.08 0.07

Flow Depth (ft.) 0.34 0.20 0.18

Construction

Minimum Area (ftt) l .4l 0.99 0.92

Minimum Depth (ft.) 0.84 4.70 0.68
*Erosion Protection N N N

rype



TABLE 7
CULVERT DATA

o

Culvert ID Length Slope o/o Manningts No.

c-1 30 3.0 0.020

c-2 40 5.0 0.020

c-3 70 2.9 0.020

c-4 50 8.0 0.020

c-5 na 3.3 0.020

c-6 40 7.5 0.020

c-7 70 2.9 0.020

c-8 60 3.3 0.020

c-9 80 2.5 0.020

c-l0 20 3.0 0.020

c-l1 20 3.0 0.020

c-r2 40 3.3 0.020

c-l3 80 3.8 0.020

c-t4 40 10.0 0.020

c-l5 40 3.0 0.020

c-l6 40 3.0 0.020

c-t7 20 5.0 0.020

C-l7a 80 3.0 0.020

c-l7b 80 3.0 0.020

c-l8 90 3.0 0.020

c-l9 40 15.0 0.020

c-20 40 3.3 0.020

c-21 100 1..0 0.020

c-22 90 2.0 0.020

c-23 50 4.0 0.020



Culvert ID Length Slope 7o Manningts No.

c-24 400 6.0 0.020
c-2s 30 13.3 0.020

c-26 40 7.5 0.020

c-27 50 3.0 0.020

c-28 50 8.0 0.020
c-29 60 3.0 0.020

c-30 60 3.0 0.020
c-31 90 3.0 0.020

c-32 20 3.0 0.020

c-33 30 3.5 0.020

c-34 130 3.8 0.020

c-3s 45 20.0 0.020

C-35a 40 3.0 0.020

c-36 30 3.0 0.020

c-38 40 3.3 0.020

c-39 60 3.0 0.020

c-40 60 3.0 0.020
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Figure I

Figure 2

Figure 3

FIGURES

Culvert Nomograph

Rip-Rap Chart

undisturbed and Disturbed Ditch, Typical section



ltt
t)t-
at
rlF-
G

z-
a
(f

F
E
rr,
J
3
C'
ft
o
a
lrl
F
trl
=

, {
GI

I
I

r-

Ito
r6r

r i6

la{

|gA

tao

rCI0

fr

3+

'ra

*?

./

|n
L
TJ

-
I

t

ct
I

trl
ct
E
+-

,ft
z s _

fe

00

t€

tr

lo
tv

a4

lo,ooo
t,006

6,600
glooo

a,ooo

Irooo

erooo

l,9oo
roo
60{'
soo
{oo
500

300

eo

-9;f'-

t rrr r.rh (el r [!t tfrrp.t
lr?t|..r.117 tr firl. lll. tril
fr! ]|sttltl rr3llxl lba llr.r$
0 rrt 0 aarlmr rt rlrr)tfa ar
Itlrrtrrrrt.

DESIGH OF STtArl DAfi3

t5l

EXAHPLg

Er ltl itrlrr tLo fr.rl
0 r l t  t l r

T
iE o

l l l  t . i

fiA l.l

ltl 9.3

ru i* lrrl

-/

{ f }

ft '
r!.
L".
l-
fr.

I
f".

4--
if t"o*r
O I
i r F
u t
F !
r r , r

=tEr
- l

I Fro
EI
HF-t
! E J
t | l r
F . l
r l

=I-. I
{ l
g l .
- [ - . ,

Ir
f..
Ir
L..

./
/

tzl

t
llnrt

*r*

f,t

t a

./
loo ,t'
eo/-*o

to
ro
lo 

f sc.ar-e

(H

{a

{!l

EilTRAilCE
TYPE

f|I.nll

Iltrrrl fr rrfrr
tr a|r}l

lrqrrnlt0

t

a
s
{

!

FIGURE 1
ra Cu I ve rt Nornog ra ph
tlrrtrrgr ftil h *rrryotra.errl pipr tu.lrr,nr rrifi r*trtm cnrrrsi, flfl trrr* et hrl& frJd ll|l.1i-191.



RIP-RAP CHART
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NOTE:
ADAPTED FROM REPORT OF SUBCOMMITE ON SLOPE PROTECTION, AM. SOC. CML ENGINEERS PROC. JUNE 1948.
FOR STONE WEIGHING 165 I.BS. PER CUBIC FEEr.
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UNDISTURBED AND DISTURBED DITCH
TYPICAL SECTIW

I

I
0.5, MIN. FREEBOARD-t-

FLO'IY DEPTH
VARIES

Note: F/ows bosed on o / 0 year 24 hour event.

Used for colcu/otion on/y. side slopes may vory;
however, minimum f/ow oeo wi// be mointo|ned.

FIGURE 3



RESTORED CHANNEL
TYPTCAL SSCrIOA/.S

ROUGHENED,
RECLAIMED ROUGHENED,

RECLAIMEDAREA

I
1 . 5 '

(MiSiPe;R8E# "*:Ey$
-3/4"

Grqvel Beddino
(Min 9" Deep)

* BASED ON / OO YAR 6 HOUR STORA| RUNOFF.

#154168

SUMMARY TABLE
CHANNEL *FLOW DEPTH (FT.) FR1EBOARD (Fr.) VELOC|TY (FPS)

RC_ / o.38 1. /2 3.s3
RC_2 0.6J 0.87 5.J8
RC-3 o. /3 / .37 2.46
RC_4 0.57 0.9J 5.09
RC_5 0.5 / 0.99 5.08

FIGURE 4



DESIGN OF SEDIMENT CONTROL STRUCTURES

Design of Sediment Control Structures

3.1

3.2

3.3

Design and Construction Specifications for Sedimentation pond

Sediment Yield

Sediment Pond Volume

Sediment Pond $C), Design
Sediment Pond ..&), Design
Sediment Pond 66F ' Design
Sediment Pond 55G" Design
Sediment Pond $A, Design
Sediment Pond $Dn Design
Permanent Impoundment Design
Depression Area Design
sediment Pond 55c" stage volume Data (As-constructed)
sediment Pond $ED stage volume Data (As-constructed)
sediment Pond "Fto stage volume Data (As-constructed)
Sediment Pond 66G" Stage Volume Data (proposed)
sediment Pond $A)' stage volume Data (As-constructed)
sediment Pond 55D" stage volume Data (As-constructed)
Permanent Impoundment Stage Volume Data (As-Constructed)
Depression Area stage volume Data (As-constructed)
Impoundment Discharge Data
Sediment Ponds A, E and F Open-Channel Spillway
Stage Discharge Data

3.4 Sediment Pond Summary

Table 9

Table 10

Table 11

Table 12

Table 13

Table 14

Table 15

Table 16

Table 17

Table 18

Table 19

Table 20

Table 21

Table 22

Table 23

Table 24

Table 25

Table 26

37



3.L

a)

b)

c)

d)

e)

0

AII construction of sedimentation ponds will be performed under the
direction of a qualified, registered professional engineer.

Sediment Ponds Ao C, Do E and F and the Permanent Impoundment and
Depression Area are all existing impoundments with no changes proposed.
Existing Sediment Pond $BD will be eliminated and replaced with new
Sediment Pond 65G". Atl ponds are equipped with a cmp principle overflow
and an emergency spillway or cmp overflow. AII emergency overflows will
be at least 1.0r above the primary overflows, and at least 2.0r below the top of
the dam.

The area of pond construction shalt be examined for topsoil, and where
present in removable quantities, such soil shall be removed separately and
stored in an approved topsoil storage location.

fn areas where filI is to be placed for the pond impoundment structures,
natural ground shall be removed for at least 12" below the base of the
structure.

Native materials shall be used where practical. Fitl will be placed in lifts not
to exceed 15" and compacted prior to placement of next left. Compaction of
all fill materials shalt be at least g1o .

Rip-rap or other protection (culverts, concrete, etc.) wilt be placed at all
inlets and outlets to prevent scouring. Rip-rap will consist of substantial
(non-slaking) rock material of adequate size.

38



s) Decanting of the ponds, as required, will be accomplished by use of a
portable pump with an inverted inlet, and a pumping capacity of 100 gpm or
greater. Samples will be collected prior to decanting of the pond. If the
quality of the water meets the requirements of the IJ.P.I).E.S. permit,
decanting will proceed. Discharge samples will be collected as per the
approved U.P.D.E.S. Discharge permit.

Slopes of the embankments shall not be steeper than 2h z lvrinside or
outsideo with a total of the inslope and outslope not less than 5h : ln except
where areas of the pond are incised.

Tops and external slopes of the impoundments witt be planted with an
approved seed mix to help prevent erosion and promote stability.

Top width of the embankments shall be not less than (H+35)/5, where
H - Height of Dam in feet.

h)

r)

i)
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3.2 Sediment Yield

The Universal Soil Loss Equation (USLE) was used to estimate sediment yield from
drainage areas. All soil loss from this area was assumed to be delivered to, and
deposited in the respective sedimentation pond.

Erosion rate (A) in tons-per-acre-per-year is determined using the USLE as follows:

4: (R) (K) (LS) (cP)
where the variables & K LS, and cp are defined as follows:

Variable 65R" is the rainfall factor which can be estimated from R = 22P2.21 where p
is the 2-yeatr 6-hour precipitation value. P for the Gordon Creek area is 0.85r' as
shown in Section2.l. Therefore, the estimated value of ooR'o for this areais 18.88.:

Variable 66K" is the soil erodibility factor. For disturbed areas, the..K" value is
conservatively estimated to be 0.5. 66I<t' is estimated to be 0.035 for undisturbed
areas.

Variabte 66LS" is the length-slope factor. This figure was determined by applying
the slope length and percentage for each sub-drainage area to the chart in Figure
5'15' p. 3340 '6Applied Hydrology and Sedimentology for Disturbed Areas'', Barfield,
Warner and Haano 19g3.

Variable 66CP" is the control practice factoro which can be divided into a cover and a
practice factor. For purposes of these calculations, the following .(Cl.nn values were
used:

Sits
Disturbed Areas
Undisturbed Areas

CP Factor

1.20

0.15

The sediment volume is based on a density of 100 pounds per cubic foot of sediment.



Slope

Length

Feet
Slope

(o/"1

DA-1

DA-2

DA-3

DA-4

DA-5

DA-6

DA-7

DA.8

DA..9

DA-9a

DA.l1

DA-l2

DA-l3

DA-14

DA-l5

DA.l6

DA.l7

D4.18

DA-l9

DA-20

DA-2I

DA.22

D4.23

DA.24

DA-30

DA-31

DA-32

18.88

1g.gg

18.99

18.88

1g.gg

1g.gg

1g.gg

18.99

18.88

18.99

1g.gg

1g.gg

18.99

lg.gg

18.99

18.88

18.88

1g.gg

1g.gg

18.99

18.88

18.88

1g.gg

18.89

18.88

18.88

18.99

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

1.59

1.01

0.80

1.26

1.31

3.09

1.33

3.58

3.45

0.61

4.50

0.42

0.65

0,76

0.34

3.05

3.67

5.04

1.72

2.48

l.gg

3.79

1.74

5.24

1.35

l.7g

2,23

250

100

130

230

42A

550

400

520

460

350

600

480

300

600

280

640

68

480

370

250

330

400

300

770

400

1100

1100

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

t.20

LzA

1.20

1.20

1.20

1.20

Pond E

Pond E

Pond E

Pond E

Pond E

Pond E

Pond E

Pond D

Pond D

Pond D

Pond C

Pond C

Pond C

Pond C

Pond C

Pond C

Pond C

Pond C

Pond A

Pond A

Pond A

Pond A

Pond G

Pond G

Pond F

Pond F

Pond F

A: tons/acre-year

Yield: acre-ft/year

5.60 0.95

4.00 0.40

4,61 0.52

2.61 0.32

4.05 0.75

6.18 1.70

5.50 1.15

6.54 1.60

7.39 1.80

4.00 0.65

3.00 0.50

0.50 0.16

4.67 0.75

0.67 0.18

2.86 0.37

3.44 0.63

3.23 0.54

5.42 1.25

2.70 0.38

8.00 1.55

l.2l 0.20

5.00 1.05

6.66 1.30

3.90 0.80

5.00 1.05

2.18 0.44

2.18 0.44

10.76 0.009

4.53 0.002

5.98 0.002

3.62 0.002

8.50 0.005

19.26 0.027

13.03 0.009

18.12 0.030

20.39 0.032

7.36 0.002

5.66 0.012

1.81 0.001

8.50 0.003

2.04 0.001

4.19 0.001

7.14 0.010

6.12 0.010

14.16 0.033

4.30 0.002

17.56 0.020

2.27 0.002

11.89 0,021

14.73 0.A12

9.06 0.022

11.89 0.007

4.98 0.004

4.98 0.005

o:.



Pond C Pond E Pond F Pond G Pond A Pond D

O 
Total Sediment - 1 yr. (ac. ft.)

Total Sediment - 3 yr. (ac. ft.)

3.3

0.071

0.213

0.054

0.162

0.016

0.048

0.034

0.102

0.045

0.135

0.064

0.t92

Sediment Pond Volume

The volumes shown in Tabtes 9 through 14 are from the volumes calculated from
the precipitation , runoff and sediment yietd for a 10 year - 24 hoar precipitation
event. The volumes were calculated based on the disturbed areas (and contributing
undisturbed areas) runoff values, developed using the design parameters described
in this section.
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TABLE 9
SEDIMENT POND $C" DESIGN

1-

2-

3-

4-

5-

Use 1.85tt for 10 year - 24 honr event.

Disturbed Area Draining to pond : 1g.43 acres.

Runoff Curve Number : CN : 90 (Disturbed)

Disturbed Area Runoff = (From Table 2o l0 yr.l24 hr.)

Sediment Storage Volume
USLE .0.213

Direct Precipitation into pond

0.86 acres x 1..85tt / 12 in.lft.

Total Required Pond Volume
1 .490+0 .213+0 .133

Pond Actual Volume at principal Spillway

Peak Flow (25 year - 6 hour event)

ac.ft.

1.+90 acJL

0.213 ac.ft

0.133

1.tS0 ac.ft.

Un ac:tt.

10.q9_sb

7-

8-

9-



TABLE 10
SEDIMENT POND $ND DESIGN

1-

2-

3-

4-

J-

Use 1.85f' for 10 year - 24hour event.

Disturbed Area Draining to pond : 10.3g acres.

Runoff Curve Number : CN : 90 @isturbed)

Disturbed Area Runoff : (From Table 2, l0 yr.l24 hr.)

Sediment Storage Volume
usLE - 0.162

Direct Precipitation into pond

0.17 acres x 1..85?' I 12 in.lft.

Total Required Pond Volume
0.840 + 0.162 + 0.026

Pond Volume at Principal Spiilway

Peak Flow (25 year - 6 hour event)

ac.ft.

0.840 ac.ft.

AJ0Z ac.ft.

: 0,426

t.OZS ac.ft

W

5.77-Sfs

8-

9-



TABLE 11
SEDIMENT POND 66F'' DESIGN

1-

2-

Use 1.85" for 10 year - 24 hour event.

Disturbed Area Draining to pond : 5.37 acres.

Runoff Curve Number : CN : 90 (Disturbed)

Disturbed Area Runoff : (From Table 2, l0 yr.l24 hr.)

Sediment Storage Volume
USLE - 0.048

Direct Precipitation into pond

0.18 acres x 1.85rt I 12 in./ft.

Total Required Pond Volume
0.430+0.049+0.02g

Pond Volume at Principal Spittway

Peak FIow (25 year - 6 hour event)

3-

4-

J.

6-

0.afO ac.n.

O.OaE ac.n.

0.028

0.S00-gS.ft.

0.t0q 3g.ft.

2.89 cfs

ac.ft.

7-

8-

9-
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TABLE 12
SEDIMENT POND ofc)' DESIGN

1-

2-

3-

J-

6-

7-

4-

rr8-

9-

* Proposed.

Use 1.85tt for 10 year - 24 hour event.

Disturbed Area Draining to pond: 6.9g acres.

Runoff Curve Number : CN = 90 (Disturbed)

Disturbed Area Runoff : (From Table 2, l0 yr.l24 hr.)

Sediment Storage Volume
usLE - 0.102

Direct Precipitation into pond

0.35 acres x 1.85tt I 12 in.lft.

Total Required Pond Volume
0.560+0.102+0.054

Pond Volume at Principal Spillway

Peak Flow (25 year - 6 hour event)

ac.ft.

0.560 ac.ft.

0.102 ac.ft.

0,054

0.716 ac.ft.

W

:l0l-cfs



TABLE 13
SEDIMENT POND 65A'' DESIGN

1-

2-

3-

4-

f,-

Use 1.85" for 10 year - 24hour event.

Disturbed Area Draining to pond : 9.9g acres.

Runoff Curve Number : CN = 90 (Disturbed)

Disturbed Area Runoff : (From Table 2, l0 yr.l24 hr.)

Sediment Storage Volume
USLE .0.135

Direct Precipitation into pond

0.66 acres x 1.85'? / lZ in.lftt.

Total Required Pond Volume
0 .810+0 .135+0 .102

Pond Volume at Principal Spillway

Peak Flow (25 year - 6 hour event)

ac.ft.

0.810 ac.ft.

O.t:lS ac.n.

: 0.102

W

W

sJZ-sfs

7-

8-

9-



TABLE 14
SEDIMENT POND 3(DD DESIGN

1-

2-

Use 1.85tt for 10 year -24hour event.

Disturbed Area Draining to pon d:7.64 acres.

Runoff Curve Number : CN : 90 (Disturbed)

Disturbed Area Runoff : (From Table 9, l0 yr.l24 hr.)

Sediment Storage Volume
USLE - 0.192

Direct Precipitation into pond

0.29 acres x 1.85tf I 12 in.lft.

Total Required Pond Volume
0.620+0.192+0.045

Pond Volume at Principal Spillway

Peak Flow (25 year - 6 hour event)

3-

3-

4-

6-

0,620 ac.ft.

0.192 ac.ft.

0.045

0.957 ac..ft.

lilllt ac.ft.

4.56-sb

ac.ft.

7-

8-

9-
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TABLE 15
PERMAI\ENT IMPOUNDMENT DESIGN

1-

2-

3-

4-

5-

6-

7-

8-

Use 1.91tt for 100 year - 6 hour event.

Disturbed Area Draining to pon d: 1.47 acres.

Runoff Curve Number : CN : 90 @isturbed)

Disturbed Area Runoff : (From Table 2, 100 yr./6 hr.)

Undisturbed Watershed = 85.40 Acres

Weighted Runoff Curve Number - 65

undisturbed Area Runoff (From Table 2,100 yrl6 hr)

Direct Precipitation into pond

0.76 acres x 1..91,, I 12 in./ft.

Total Required Pond Volume
0.120+0.790 +0,121

Pond Actual Volume

Peak Flow (100 year - 6 hour event)

0.124 ac.ft.

0.2q0 ac.ft

0,121

l.OSl ac.ft.

tfU ac.fL

4.41 cfs

l0-

11-
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TABLE 16
DEPRESSION AREA DESIGN

1-

2-

3-

4-

J-

6-

7-

8-

Use 1.91" for 100 year - 6 hour event.

Disturbed Area Draining to pond: 6.43 acres.

Runoff Curve Number = CN : 90 @isturbed)

Disturbed Area Runoff : (From Tablez, 100 yr./6 hr.)

Runoff from Permanent Impoundment

Direct Precipitation into Area
6.43 acres x L.91', I lZ in./ft.

Total Required Volume
0.550+1.031 +1.023

Actual Volume

ac.ft

0.SSO ac.ft.

1.031 ac.ft.

1.023

2.604 ac.ft.

4.990 ac.ft.



TABLE 17
SEDIMENT POND s(C))

STAGE VOLUME DATA (AS_CONSTRUCTED)

TABLE 18
SEDIMENT POND $E')

STAGE VOLUME DATA (AS-CONSTRUCTED)

Elevatlon Area (ff) Vqlume
(nc; ft )

,  Acc.,,

Volume
(ac. ft.),

"Remarks
. . .
a , .

6127.0 2,870.5 0 0 Bottom of Pond

6130.0 19r075.7 0.721 0.721

6131.5 0.700 1.421 Sediment Cleanout Level

6132.0 22,596.9 0.234 1.655

6L34.0 27r274.0 1.145 2.900

6136.0 32,557.0 r.374 4.174

6137.0 350491.1 0.791 4.955 Principal Spillway

6139.0 38,405.1 0.849 5.803 Emergency Spillway

6140.0 45,296.6 1.921 7.724 Crest of Dam

Votqme,;
(ac, fi.)

; i l t i , - " ' i j l , 1  , ' f - l  "  . .
.  '  l l l

6139.0 3,522.3 0 0 Bottom of Pond

6140.0 6,112.9 0.111 0 .111

6140.5 6,514.7 0.073 0.184 Sediment Cleanout Level

6142.0 7,72A3 0.245 0.429

6144.0 10,256.0 0.413 0.842

6145.0 tL,552.2 0.250 L.092 Principal Spillway

6146.0 12,949.3 0.290 1.372 Emergency Spillway

6148.0 151515.4 0.651 2.023 Crest of Dam

5 1





TABLE 19
SEDIMENT POND "F))

STAGE VOLUME DATA (AS-CONSTRUCTED)

TABLE 20
SEDIMENT POND '3G''

STAGE VOLUME DATA (PROPOSED)

Elevation ffea,(fff VoIume'
:

(ac. ft r

: ,
Acc.

Yoluni
(ac. ft )

Remar*s

6166.0 2,811.6 0 0 Bottom of Pond

6169.0 411g0.g 0.161 0.161 Sediment Cleanout Level

6170.0 51692.4 0.226 0.387

6172.0 71404.1 0.300 0.687

6173.0 8,414.3 0.182 0.869 Principal Spillway

6174.0 91424.5 0.204 1.073 Emergency Spillway

6176.0 l lr4g7.2 0.490 1.553 Crest of Dam

6120.0 9r45l.g 0 0 Bottom of Pond

6121.2 101495.9 0.275 0,275 60lD Sediment Cleanout Level

6122.0 11,191.9 0.199 0.474 Maximum Sediment Level

6124.0 13,054.7 0.557 1.031

6125.0 141049.0 0.311 1.342 Principal Spillway

6126.0 15,041.0 0.334 1.676 Emergency Spillway

6128.0 17,151.9 0.739 2.4L5 Crest of Dam
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TABLE 21
SEDIMENT POND $A)'

STAGE VOLUME DATA (AS_CONSTRUCTED)

TAB.LN 22
SEDIMENT POND 6rD))

STAGE VOLUME DATA (AS-CONSTRUCTED)

Elevntlon Area:(ff) Volume
(a$.,it.;.

,Acc,
Volume

,(ac. ft )

Remarkgi

6142.0 9,003.9 0 0 Bottom of Pond

6144.0 13r714.g 0.522 0.522

6146.0 19,531.9 4.763 1.285 Sediment Cleanout Level

6148.0 25,889.5 1.043 2.328

6149.0 30,216.6 0.644 2.972 Principal Spillway

6150.0 341543.7 4.743 3.715 Emergency Spillway

6152.0 450662.9 1.841 5.556 Crest of Dam

i ; ' . :::.

6132.0 605.3 0 0 Bottom of Pond

6134.0 4,812.1 0.124 0.124

6135.0 6,350.3 0.128 0.252 Sediment Cleanout Level

6136.0 7r8gg.5 0.164 0.416

6139.0 ll,2l3.g 0.438 0.8s4

6139.0 12,942.0 0.277 1.131 Principal Spillway

6140.0 14,670.1 a3n 1.448 Emergency Spillway

6142.0 191552.9 0.763 2.211 Crest of Dam
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TABLE 23
PE R]\{ANENT IMPOUNDMENT

STAGE VOLUME DATA (AS_CONSTRUCTED)

TABLE 24
DEPRESSION AREA

STAGE VOLUME DATA (AS-CONSTRUCTED)

Elevatlon Area (ft') .Volume.  : '  ,
(ac; ft.)

Ace.
Volume
(ac. ft)

Remarks

I

6192.0 571.9 0 0 Bottom of Upper Cell

6194.0 5r714.4 0.144 0.144

6195.9 81472.6 0.293 0.437 Principal Spillway

6t96.3 91239.7 0.102 0.539 Emergency Spillway

6193.5 91149.3 0.000 0.437 Bottom of Lower Cell

6lg5.g 16,496.7 0.677 t.tt4 Overflow - Lower Cell

6., f]) ,

6172.0 161674.9 0 0 Bottom

6174.A 33,854.9 1.160 1.160

6176.0 132,995.0 3.830 4.990 Maximum Water Level

6178.0 152,100.6 6.544 11.534 Track Level
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TABLE 25
IMPOUNDMENT

DISCHARGE DATA

Notes:

1) Culverts are calculated on 3 yo slope.
2) Open-Channel spitlways are 5'wide x I'deep with 2:1 side slopes. (See Table 26)
3) Depression Area has no overflow.
tr 100 year/6 hr. Flow.

56

IMPOUNDMENT

POND
SPILLWAY TYPE

SIZE
2516 F"LOW

(cfs)
FLOW

DEPTH (ft)
REMARKS

C Principal 18f' cmp 11.30 1.17 (78o/o full) Existing

C Emergency 18tt cmp 11.30 l.l7 (78Yo full) Existing

E Principal 18 t ' cmp 5.77 0.74 (49Vo full) Existing

E Emergency Open Channel 5.77 0.47 Existing

F' Principal l2rt cmp 2.gg 0.63 (63% full) Existing

F Emergency Open Channel 2.89 0.31 Existing

G Principal 24tt cmp 4.01 0.54 (27To full) Proposed

G Emergency 24tt cmp 4.01 4.54 (27o/o frull) Proposed

A Principal lStr cmp 5.47 0.74 (49o/o full) Existing

A Emergency Open Channel 5.47 0.47 Existing

D Principal 24't cmp 4.56 0.65 (43% full) Existing

D Emergency 24tt cmp 4.56 0.65 (43% full) Existing

PI Principal l8t' cmp t'4.48 0.64 (43o/o fall) Existing

PI Emergency 18il cmD ,,4.48 0.64 63Yo fulll Existins



Notes: *

TABLE 26
SEDIMBNT PONDS A, E At[D F
OPEN-CHANNEL SPILWAY
STAGE DISCHARGE DATA

25 year - 6 hour Peak Flow from ponds A and E : 5.77 cfs.
Flow will pass through spillway at a depth of 0.47,.

25 year - 6 hour Peak Flow from pond F : 2.g9 cfs.
Flow will pass through spiilway at a depth of 0.31'.

Q : 3.087 bH r's 1 Where b : Average Width : 5 + (5+ 4d)

2

?t tr

STAGE (ft.) DISCHARGE (cfs)

0.00 0.00

0.20 l.4g

0.31 t rt2.99

0.47 *5.91.

0.60 8.90

0.90 14.59

1.00 21.61



a)

b)

c)

d)

e)

f)

3.4

The Sediment ponds have been designed to contain the disturbed area (and
contributing undisturbed area) runoff from a 10 year - 24 hoar precipitation
event, along with 3 years of sediment storage capacity. The Permanent
Impoundment and Depression Area are sized to contain the runoff from a
100 year - 6 hour precipitation event. Runoff to the ponds will be directed by
various ditches and culverts as described in the plan.

There will be a total of 6 sediment ponds and.2 additional impoundments on
this site. Existing Sediment Pond B witl be eliminated and replaced with new
pond G. Existing sediment ponds A, Co D, E and F, as well as the permanent
Impoundment and Depression Area will not be'changed.

The ponds will meet a theoretical detention time of 24 hours. Alt sediment
ponds are fitted with a combination of principal and emergency overflows
sized to carry the runoff from a25 year - 6 hour precipitation event. The
Permanent Impoundment overflows are sized to carry runoff from a 100
year-6 hour event. Any discharge from the ponds witl be in accordance with
the approved UPDES permit.

The pond inlets are protected from erosion. The principal spillwayso and
emergency spillways will also be protected from erosion by the use of
culverts, rip-rap and/or belting.

The Permanent Impoundment and Depression Area are to be left in place.

The ponds have/will be constructed according to the design criteria listed
under 5'construction specifications for sedimentation ponds".
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DESIGN OF DRAINAGE CONTROL STRUCTURES
FOR
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Reclamation Hydrology
4.1 General

The purpose of this section is to describe the plan for control of the permit and
adjacent area hydrology during and after reclamation until bond release.

The plans herein described are based on requirements of the regulations and on
provenr accepted reclamation techniques used in the Carbon-Emery area. The post-
reclamation hydrology is designed to protect the reclaimed site from erosion, to
protect the hydrologic regime from adverse impacts, and to meet requirement of
DOGM and the landowner, BLM.

Upon completion of operations, all structures will be removed and the area will be
recontoured as shown on Plate 9. AII culverts and unnecessary ditches and ponds
will be removed at that time. The post-reclamation drainage wilt be as shown on
Plate 9.

Undisturbed Diversion UD-2 will remain in place, since it was installed prior to the
operation, and has been shown to be adequate to carry a 100 year, 6 hour
precipitation event.

As described in the following section, all sediment ponds will be removed during
final reclamationo and recontoured as shown on plate 9.

As sediment ponds are removedr atry contaminated materiat wilt be hauled off to an
approved disposal site. The 2-celted Permanent Impoundment will be left in place
for wildlife enhancement, and the Depression Area will also remain as a final
containment for runoff which was never planned to drain under the pre-existing
Utah Railway.

Reclaimed channels are noted with an RC-Numer (i.e. RC-2). Channels are shown
on Plate 9, 6'Final Reclamation contours, phase 2oo.

A typical channel cross-section for each reclaimed channel is shown on Figu re 4.
Calculated flows for the applicable storm event were then routed through the
channels to determine if reclaimed channel sizes were adequate for the design flows.
(See Table 30). In all cases' the channels were adequately sized to safely carry the
contributing area runoff.
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4.2

During linal reclamation, all previously installed drainage controlso including the
sediment ponds, will be removed. The reclaimed area will be roughened by
discontinuous tilling and/or "gouging" the area with a trackhoe bucket. The
roughening will create furrows or depressions at approximately 18" deep
throughout the reclaimed area. In addition, straw or wood mulch will be used in
final seeding of the area. Roughening will continue to the reclaimed channel banks,
and the entire reclaimed area, including channels, will be reseeded according to the
approved plan.

Prior to removal of the sediment ponds, a series of 3 silt fences wilt be installed
across the main drainage channel below the pond arearas shown on plate 9. These
silt fences will remain as final treatment for runoff from the reclaimed site until
Phase II Bond Release requirements are met. These are, however, only secondary
sediment controls. The primary sediment control from the reclaimed site will be
extensive roughening/gouging, use of mulch and revegetation.
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4,3

4.4

Restored Channels

The restored channels will have a bottom width of approximatel y 2, -4r with 2h : lv
side slopes, as shown on Table 29.

The restored channel sizes were checked for adequacy to carry runoff from a 100
year - 6 hour storm event. As shown on Table 30, alt channels are adequately sized
to carry the projected runoff with at least 0.5' of freeboard. See Figure 4 for a
typical section of the reclaimed channels and summary of flow depths and velocities.

Sediment Ponds

As discussed in Section A.lrthe sediment ponds witl be removed during final
reclamation. Prior to removal of the pond, a series of 3 silt fences witt be placed
across the main canyon channel below the pond. Sediment control for the
reclamation will be accomplished by extensive roughening/gouging and revegetation
of the reclaimed area and installation of sediment traps in the restored channels.
The silt fences will act as secondary, final sediment controls. These fences will be
maintained until Phase II Bond Release. See Plate 9 'oFinal Reclamation Contours,
Phase 2" for location and recramation details.
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TABLf,. 27
FINAL RECLAMATION

DRAINAGE AREAS CONTRIBUTING TO CHANNELS

Refer to Plate 2A for drainage areas and Plate 9 for reclamation channels.

RECLAIMEI)

CHAI\NEL
DRAINAGE

AREAS

DA-30, DA-31, DA-32, DA_3g

DA- 1 9, DA-2 0, D L-21, D A-22, DA-23, D A_2 4, %D A_l 6, %D A_17

U4DA-t6

DA- 1 l, y2D A-12, D A-1 4, DA- g o %D A-17, | | 4 DA-l 6, DA- I I

1/3 DA-35, DA-36, DA-L,DA-L, DA-3' DL-4,DA-5, DA-6, DA-7,DA-80
%DA-12, DA-130 DA_15
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TABLE 28
FINAL RECLAMATION

DRAINAGE STRUCTURE FLOW SUMMARY

Flows from Table 2.

Channel 100/6
cfs

RC.1 5.08

RC-2 17.97

RC.3 0.71

RC-4 15.04

RC.5 13.16
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TABLE 29
FINAL RECLAMATION

RESTORED CHANINEL DESIGN PARAMETERS

Channel Bottom

width (ft.)
Side Slope

H:V

Slope
t/o

Reclaimed

Depth (ft.)

Manningts

No.

RC-1 3 2zl 3.33 L.5 0.035

RC-2 4 2z l 4.17 1.5 0.035

RC.3 2 2z l 6.15 1.5 0.035

RC-4 4 2z l 4.14 1.5 0.035

RC-5 4 2z l 4.67 1.5 0.035



TABLE 30
FINAL RECLAMATION

RESTORED CHANNEL FLOW CALCULATIONS

Channel RC-1 RC-2 RC-3 RC-4 RC-s

100 yr - 6 hr event (in.) 1..91, 1.91 1.91, 1.91 1.91

Peak Flow (cfs) 5.09 17.97 0.71 15.04 13.16

Velocity (fps) 3.53 5.38 2,46 5.09 5.08

Req'd Area (ft.t) 1.44 3.33 0.29 2.96 2.59

Flow Depth (ft.) 0.39 0.63 0.13 0.57 0.51
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o
Proiect Title = DA-1 (10/6)
WATERSHED HYDROGRAPH

lnflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.6 acres
Hydraulic length = 250.00 feet
Elevation change = 14.0 feet.
Concentration time = 0.03 hours
Unit hydrograph type = Disturbed

- TotalArea = 1.6 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.Sg cfs
Discharge volume = 0.06 acre ft

ProJeet Title = DA-1 (10124)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.6 acres
Hydraulic length = 250.00 feet
Elevation change = 14.0 feet.
Concentration time = 0.03 hours
Unit hydrograph type = Disturbed

* TotalArea = 1.6 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SC$ Type 2 storm, 24 hour storm
Peak Discharge = 1.27 6s
Discharge volume = 0.13 acre ft

{o

ro



o
Proiect Title = DA-1 (2516)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.6 acres
Hydraulic length = 250.00 feet
Elevation change = 14.0 feet.
Concentration time = 0.03 hours
Unit hydrograph Wpe = Disturbed

- Total Area = 1.6 acres

- Storm data
Total precipitation = 1.S inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.82 cfs
Discharge volume = 0.0g acre ft

ProJect Title = DA-1 (100/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.6 acres
Hydraulic length = 250.00 feet
Elevation change = 14.0 feet.
Concentration time = 0.03 hours
Unit hydrograph type = Disturbed

- Total Area = 1.6 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SCS 6 hour design storm
Peak Discharge = 1.24 cfs
Discharge volume = 0.1 A acre ft

{o

{o



o
Proiect Title = DA-2 (10/6)
WATERSHED HYDROGRAPH

lnflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.0 acres
Hydraulic length = 100.00 feet
Elevation change = 4.0 feet.
Concentration time = 0.01 hours
Unit hydrograph type = Disturbed

-- Total Area = 1.0 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.30 cfs
Discharge volume = 0.04 acre ft

Project Titfe = DA-2 (1Ot24)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

-- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.0 acres
Hydraulic length = 100.00 feet
Elevation change = 4.0 feet.
Concentration time = 0.01 hours
Unit hydrograph type = Disturbed

- Total Area = 1.0 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SC.S Type 2 storm, 24 twur storm
Peak Discharge = 0.65 cfs
Discharge volume = 0.0g acre ft
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Proiect Title = DA-2 (25t6)
WATERSHED HYDROGRAPH

lnflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.0 acres
Hydraulic length = 100.00 feet
Elevation change = 4.0 feet.
Concentration time = 0.01 hours
Unit hydrograph type = Disturbed

- Total Area = 1.0 acres

- Storm data
Total precipitation = 1.S inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.42 cfs
Discharge volume = 0.06 acre ft

ProJect Title = DA-2 (10016)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.0 acres
Hydraulic length = 100.00 feet
Elevation change = 4.0 feet.
Concentration time = 0.01 hours
Unit hydrograph type = Disturbed

- TotalArea = 1.0 acres

- Storm data
Total precipitation = 1.g inches
Storm type- = SCS O hour design storm
Peak Discharge = 0.63 cfs
Discharge volume = 0.0g acre ft
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Proiect Titte = DA-3 (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = gO.0
Area = 0.8 acres
Hydraulic length = 130.00 feet
Elevation change = 6.0 feet.
Concentration time = 0.02 hours
Unit hydrograph type = Disturbed

- Total Area = 0.8 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.2S cfs
Discharge volume = 0.09 acre ft

ProJect Title = DA-3 (10t24)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.8 acres
Hydraulic tength = 100.00 feet
Elevation change = 6.0 feet.
Concentration time = 0.02 hours
Unit hydrognaph type = Disturbed

- Total Area = 0.8 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SCS Type 2 storm, 24 hpur stsrm
Peak Discharge = 0.S5 cfs
Discharge volume = 0.06 acre ft
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Proiect Title = DA-3 (25t6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.8 acres
Hydraulic length = 130.00 feet
Elevation change = 6.0 feet.
Concentration time = 0.02 hours
Unit hydrograph type = Disturbed

- Total Area = 0.8 acres

- Storm data
Total precipitation = 1.S inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.3S cfs
Discharge volume = 0.04 acre ft

FroJect Title = DA-3 (100/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Nufl

- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.8 acres
Hydraulic length = 130.00 feet
Elevation change = 6.0 feet.
Concentration time = 0.02 hours
Unit hydrograph type = Disturbed

- Total Area = 0.8 acres

- Storm data
Total precipitation = 1.g inches
Storm type = $CS 6 hour design storm
Peak Discharge = 0.SB cfs
Discharge volume = 0.02 acre ft
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Proiect Title = DA-4 (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.3 acres
Hydraulic length = 230.00 feet
Elevation change = 6.0 feet.
Concentration time = 0.04 hours
Unit hydrograph type = Disturbed

- Total Area = 1.3 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.S1 cfs
Discharge volume = 0.0S acre ft

Project Title = DA4 (10124)
WAT.ERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.3 acres
Hydraulic length = 230.00 feet
Elevation change = 6.0 feet.
Concentration time = 0.04 hours
Unit hydrograph type = Disturbed

- TotalArea = 1.3 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SCS Type 2 stonn, 24 hour storm
Peak Discharge = 1.11 cfs
Discharge volume = 0.10 acre ft

(o

(o



{o
Proiect Titte = DA-4 (2516)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.3 acres
Hydraulic length = 230.00 feet
Elevation change = 6.0 feet.
Concentration time = 0.04 hours
Unit hydrograph type = Disturbed

- Total Area = 1.3 acres

- Storm data
Total precipitation = 1.S inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.71 cfs
Discharge volume = 0.07 acre ft

ProJect Title = DA-4 (100/0)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.3 acres
Hydraulic tength = 230.00 feet
Elevation change = 6.0 feet.
Concentration time = 0.04 hours
Unit hydrograph type = Disturbed

- Total Area = 1.3 acres

- Storm data
Total precipitation = 1.g inches
Storm type = $CS 6 hour design storm
Peak Discfrarge = 1.09 cfs
Discharge volume = 0.11 acre ft
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Proiect Title = DA-S (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershecl # 1
Curve number = 90.0
Area = 1.3 acres
Hydraulic length = 420.00 feet
Elevation change = 17.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Distu6ed

- TotalArea = 1.3 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0,57 cfs
Discharge volume = 0.05 acre ft

Project Title = DA-S (1Ot24)
WATERSHED HYDROGRAPH

lnflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.3 acres
Hydraulic length = 420.00 feet
Elevation change = 12.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbed

- TotalArea = 1.3 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SCS Type 2 storm, Zl twur storm
Peak Discharge = 1.24 cfs
Discharge volume = 0.11 acre ft
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Proiect Title = DA-b (ZSt6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.3 acres
Hydraulic length = 420.00 feet
Elevation change = 17.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbed

- Total Area = 1.3 acres

-- Storm data
Total precipitation = 1.S inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.g0 cfs
Discharge volume = 0.02 acre ft

Project Title = DA-5 (100/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = g0.O
Area = 1.3 acres
Hydraulic length = 420.00 feet
Elevation change = 17.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbed

- Total Area = 1.3 acres

- Storm data
Total precipitation = 1.g inches
Stom type = SCS G hour design storm
Peak Discharge = 1.21 6s
Discharge volume = 0.11 acre ft
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Project Title = DA€ (10/6)
WATERSHED HYDROGRAPH

lnffow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 3.1 acres
Hydraulic length = 550.00 feet
Elevation change = 34.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbed

- Total Area = 3.1 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 1.3S cfs
Discharge volume = 0.12 acre ft

Project Title = DA-6 (1Ot24)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 3.1 acres
Hydraulic length = SS0.00 feet
Elevation change = 34.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbed

- Total Area = 3.1 acres

- Storm data
Total precipitation = 1.g inches
Storm typre = SCS Type 2 stqrm, 24 hour storm.
Peak Discharge = 2.gS cfs
Discharge volume = 0.2S acre ft
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Project Title = DA€ (2516)
WATERSHED HYDROGRAPH

fnflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 3.1 acres
Hydraulic length = SS0.00 feet
Elevation change = 34.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbed

- TotalArea = 3.1 acres

- Storm data
Total precipitation = 1.5 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 1.Bg cfs
Discharge volume = 0.17 acre ft

(o

ProJect Title = DA€ (100/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

-- Watershed data for watershed # 1
Curve number = 90.0
Area = 8.1 acres
Hydraulic length = SS0.00 feet
Elevation change = 84.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbed

- TotalArea = 3.1 acres

- Storm data
Total precipitation = 1.g inches
Stqrm type = SCS_ 6 hour design storm
Peak Discharge = 2.g6 cfs
Discharge volume = 0.26 acre ft

{,o
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Project Title = DA-7 (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.3 acres
Hydraulic length = 400.00 feet
Efevation change = 22.Afeet.
Concentration time = 0.0S hours
Unit hydrograph type = Disturbed

- Total Area = 1.3 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.56 efs
Discharge volume = 0.05 acre ft

Profect Title = DA-T (AE4)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.3 acres
Hydraulic length = 400.00 feet
Elevation change = 22.0 feet.
Concentration time = 0.0S hours
Unit hydrograph type = Disturbed

- Total Area = 1.3 acres

- Storm data
Total precipitation = 1.g inches
$torm type = SCS Type 2 stronm, 24 hanr storm
Peak Discharge = 1.22 ds
Discharge volume = 0.11 acre fi
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Proiect Title = DA-7 (ZSt6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.3 acres
Hydraulic length = 400.00 feet
Efevation change = 22.O teet.
Concentration time = 0.0S hours
Unit hydrograph type = Disturbed

- TotalArea = 1.3 acres

- Storm data
Total precipitation = 1.S inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.7g cfs
Discharge volume = 0.07 acre ft

ProJect Title = DA-7 (100/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.3 acres
Hydraulic length = 400.00 feet
Efevation change = 22.0 feet.
Concentration time = 0.0S hours
Unit hydrograph type = Disturbed

- Total Area = 1.3 acres

- Storm data
Total precipitation = 1.g inches
Storm type = Se S 6 hour design storm
Peak Discharge = 1.19 cfs
Discharge volume = 0.11 acre ft
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Profect Title = DA-8 (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Strueture type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 3.6 acres
Hydraulic length = 520.00 feet
Elevation change = 34.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbed

- TotalArea = 3.6 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 1.55 cfs
Discharge volume = 0.14 acre ft

Project Title = DA-8 (AlZ4)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = gO.0
Area = 3.6 acres
Hydraulic length = 520.00 feet
Elevation change = 34.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbed

- Total Area = 3.6 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SCS Type 2 storm, 24 haur storm
Peak Discharge = 3.38 cfs
Discharge volume = 0.2g acre ft
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Proiect Title = DA-B (2516)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curue number = 90.0
Area = 3.6 acres
Hydraulic length = 520.00 feet
Elevation change = 34.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbed

- Total Area = 3.6 acres

- Storm data
Total precipitation = 1.5 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 2.1T cts
Discharge volume = 0.20 acre ft

Project Title = DA-8 (100/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 3.6 acres
Hydraulic tength = 520.00 feet
Elevation change = 34.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbed

- Total Area = 3.6 acres

- Storm data
Total precipitation = 1.g inches
Storm type = Se S 6 hsur- design storm
Peak Discharge = 3.2g cfs
Discharge volume = 0.90 acre ft
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Project Titte = DA-9 (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 3.b acres
Hydraulic length = 460.00 feet
Elevation change = 34.0 feet.
Concentration time = 0.0S hours
Unit hydrograph type = Disturbed

- Total Area = 3.5 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 1.4b cfs
Discharge volume = 0.14 acre ft

ProJect Title = DA-9 (1OtZ4)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

.. Watershed data for watershed # 1
Curve number = 90.0
Area = 3.S acres
Hydraulic length = 460.00 feet
Elevation change = 34.0 feet.
Concentration time = 0.0S hours
Unit hydrograph type = Disturbed

- TotalArea = 3.5 acres

- Storm data
Total precipitation = 1.9 inches
Storm type = SCS Type 2 storm, 24 t:rlur storm
Peak Discharge = 3.16 cfs
Discharge volume = O.2g acre ft
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Proiect Title = DA-9 (25t6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

* Watershed data for watershed # 1
Curve number = 90,0
Area = 3.5 acres
Hydraulic length = 460.00 feet
Elevation change = 34.0 feet.
Concentration time = 0.0S hours
Unit hydrograph type = Disturbed

- TotalArea = 3.5 acres

- Storm data
Total precipitation = 1.5 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 2.03 cfs
Discharge volume = 0.19 acre ft

Project Title = DA-9 (100/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = g0.O
Area = 3.S acres
Hydraulic length = 460.00 feet
Elevation change = 34.0 feet.
Concentration time = 0.05 hours
Unit hydrograph type = Disturbed

- Total Area = 3.5 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SCS 6 hour design slorm
Peak Discharge = 3.07 cfs
Discharge volume = 0.2g acre ft
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Project Title = DA-9A (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data fer watershed # 1
Curve number = 90.0
Area = 0.6 acres
Hydraufic length = 350.00 feet
Elevation change = 14.0 feet.
Concentration time = 0.05 hours
Unit hydrograph type = Disturbed

- Total Area = 0.6 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.26 cfs
Discharge volume = 0.02 acre ft

Proiect Title = DA-9A (1Ot24)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.6 acres
Hydraulic length = 350.00 feet
Elevation change = 14.0 feet.
Concentration time = 0.0S hours
Unit hydrograph type = Disturbed

- Total Area = 0.6 acres

- Storm data
Total precipitation = 1.g inches
Storm type = $e S TyBe 2 €torm, 24 horx storm
Peak Discharge = 0.56 cfs
Discharge volume = 0.05 acre ft
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Proiect Title = DA-9A (25t6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.6 acres
Hydraulic length = 350.00 feet
Elevation change = 14.0 feet.
Concentration time = 0.0S hours
Unit hydrograph type = Disturbed

- Total Area = 0.6 acres

- Storm data
Total precipitation = 1.S inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.36 cfs
Discharge volume = 0.03 acre ft

ProJect Title = DA-9A (100/0)
WATERSHED HYDROGRAPH

lnflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.6 acres
Hydraulic length = 350.00 feet
Elevation change = 14.0 feet.
Concentration time = 0.0b hours
Unit hydrograph type = Disturbed

- Total Area = 0.6 acres

- Storm data
Total precipitation = 1.g inches
Storm typ,e = .eCS Type 2 storm, 24 hour storm
Peak Discharge = 0.SS cfs
Discharge volume = 0.05 acre ft

O
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Proiect Title = DA-1 1 (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Nutl

- Watershed data for watershed # 1
Curve number = 90.0
Area = 4.b acres
Hydraulic length = 600.00 feet
Elevation change = 18.0 feet.
Concentration time = 0.10 hours
Unit hydrograph type = Disturbed

- TotalArea = 4.5 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 1.g4 cfs
Discharge volume = 0.19 acre ft

Pr{ect Title = DA-11 (10124')
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 4.5 acres
Hydraulic length = 600.00 feet
Elevation change = 1g.0 feet.
Concentration time = 0.10 hours
Unit hydrograph type = Disturbed

- TotalArea = 4.5 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SCS Type 2 storm, 24 hour storm
Peak Discharge = 4.31 cfs
Discharge volume = 0.36 acre ft
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Project Title = DA-1 1 (25t6)
WATERSHED HYDROGRAPH

lnflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 4.S acres
Hydraulic length = 600.00 feet
Elevation change = 18.0 feet.
Concentration time = 0.10 hours
Unit hydrograph type = Disturbed

- Total Area = 4.5 acres

- Storm data
Total precipitation = 1.S inches
Storm type = SCS 6 hour design storm
Peak Discharge = 2JS 6s
Discharge volume = 0.2S acre ft

Project Title = DA-11 (100/O)
WATERSHED HYDROGRAPH

Inflow into structure # I
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 4.S acres
Hydraulic length = 600.00 feet
Elevation change = 18.0 feet.
Concentration time = 0.10 hours
Unit hydrograph type = Disturbed

- Total Area = 4.5 acres

.. Storm data
Total precipitation = 1.g inches
StOfm type = $CS 6 hour design storm
Peak Discharge = 4,1T cfs
Discharge volume = 0.3g acre ft
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Proiect Title = DA-12 (10t6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

-- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.4 acres
Hydraulic length = 480.00 feet
Elevation change = 2.0 feet.
Concentration time = 0.21 hours
Unit hydrograph type = Disturbed

- Total Area = 0.4 acres

-- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.1S cfs
Discharge volume = 0.02 acre ft

{O

Project Title = DA-12 (1Ot24)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = gO.0
Area = 0.4 acres
Hydraulic length = 480.00 feet
Elevation change = 2.0 feet.
Concentration time = 0.21 hours
Unit hydrograph type = Disturbed

- Total Area = 0.4 acres

- Storm data
Total precipitation = 1.9 inches
Storm type = SCS Type 2 storm, 24 hour storm
Peak Discharge = 0.36 cfs
Discharge volume = 0.03 acre ft
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Project Title = DA-12 (25t6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.4 acres
Hydraulic length = 480.00 feet
Elevation change = 2.0 feet.
Concentration time = 0.21 hours
Unit hydrograph type = Disturbed

- Total Area = 0.4 acres

- Storm data
Total precipitation = 1.5 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.22 cfs
Discharge volume = 0.02 acre ft

{o

Project Title = DA-12 (1OOt6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.4 acres
Hydraulic length = 480.00 feet
Elevation change = 2.0 feet.
Concentration time = 0.21 hours
Unit hydrograph type = Disturbed

- Total Area = 0.4 acres

- Storm data
Total precipitation = 1.g inches
Siorm type = SCS 6 hour design storm
Peak Discharge = 0.34 cfs
Discharge volume = 0.04 acre ft

lO
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Proiect Title = DA-13 (10/6)
WATERSHED HYDROGRAPH

lnflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.6 acres
Hydraufic length = 300.00 feet
Elevation change = 14.0 feet.
Concentration time = 0.04 hours
Unit hydrograph type = Disturbed

* Total Area = 0.6 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.26 cfs
Discharge volume = 0.03 acre ft

Project Title = DA-13 (1OtZ4)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.6 acres
Hydraulic length = 300.00 feet
Elevation change = 14.0 feet.
Concentration time = 0.04 hours
Unit hydrograph type = Disturbed

- Total Area = 0.6 acres

- Storm data
Total precipitation = 1.9 inches
Storm type = SCS Type 2 storm, %l haur storm
Peak Discharge = 0.57 efs
Discharge volume = 0.0S acre ft
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ProJect Title = DA-19 (25t6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.6 acres
Hydraulic length = 300.00 feet
Elevation change = 14.0 feet.
Concentration time = 0.04 hours
Unit hydrograph type = Disturbed

- Total Area = 0.6 acres

- Storm data
Total precipitation = 1.S inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.36 cfs
Discharge volume = 0.04 acre ft

Project Title = DA-13 (100/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Nulf

- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.6 acres
Hydraulic length = 300.00 feet
Elevation change = 14.0 feet.
Concentration time = 0.04 hours
Unit hydrograph type = Disturbed

- Total Area = 0.6 acres

- Storm data
Total precipitation = 1.g inches
Storm type = $CS 6 hour design stonn
Peak Discharge = 0.SS cfs
Discharge volume = 0.06 acre ft
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Proiect Title = DA-14 (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

-- Watershed data for watershed # 1
Curve number = gO.0
Area = 0.9 acres
Hydraulic length = 600.00 feet
Elevation change = 4.0 feet.
Concentration time = 0.20 hours
Unit hydrograph type = Disturbed

- Total Area = 0.8 acres

- Stonn data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.27 cfs
Discharge volume = 0.03 acre ft

Proiect Title = DA-14 (1Ot24)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

-- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.8 acres
Hydraulic length = 600.00 feet
Elevation change = 4.0 feet.
Concentration time = 0.20 hours
Unit hydrograph type = Disturbed

- TotalArea = 0.8 acres

- Storm data
Total precipitation = 1.g inches
Stom type = SCS Type 2 storm, 24horx storm
Peak Discharge = 0.6b cfs
Discharge volume = 0.06 acre ft

(o
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Project Title = DA-14 (ZSt6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

-- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.8 acres
Hydraulic length = 600.00 feet
Elevation change = 4.0 feet.
Concentration time = 0.20 hours
Unit hydrograph type = Disturbed

- Total Area = 0.8 acres

- Storm data
Total precipitation = 1.S inches
storm type = scs 6 hour design stom
Peak Discharge = 0.3g cfs
Discharge volume = 0.04 acre ft

{o

ProJeet Title = DA-14 (100/6)
WATERSHED HYDROGRAPH

lnflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = g0.O
Area = 0.8 acres
Hydraulic length = 600.00 feet
Elevation change = 4.0 feet.
Concentration time = 0.20 hours
Unit hydrograph type = Disturbed

- TotalArea = 0.8 acres

- Storm data
Total precipitation = 1.9 inches
Stom typq = SCS 6 hour design storm
Peak Discharge = 0.62 cfs
Discharge volume = 0.06 acre ft

(O
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Proiect Title = DA-1S (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.3 acres
Hydraulic length = 280.00 feet
Elevation change = 8.0 feet.
Concentration time = 0.05 hours
Unit hydrograph type = Disturbed

.. Total Area = 0.3 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.14 cfs
Discharge volume = 0.01 acre ft

Project Title = DA-15 gAt24)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Nutl

- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.3 acres
Hydraulic length = 280.00 feet
Elevation change = g.0 feet.
Concentration time = 0.05 hours
Unit hydrograph type = Disturbed

- TotalArea = 0.3 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SC$Type 2 storn! ?/ hour storm
Peak Discharge = 0.31 cfs
Discharge volume = 0.03 acre ft

{o
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Project Title = DA-1S (25t6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = g0.O
Area = 0.3 acres
Hydraulic length = 280.00 feet
Elevation change = 8.0 feet.
Concentration time = 0.0S hours
Unit hydrograph type = Disturbed

- Total Area = 0.3 acres

- Storm data
Total precipitation = 1.5 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.20 cfs
Discharge volume = 0.02 acre ft

Project Title = DA-15 (100/G)
WATERSHED HYDROGRAPH

fnflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.3 acres
Hydraulic length = 290.00 feet
Elevation change = g.0 feet.
Concentration time = 0.0S hours
Unit hydrograph type = Disturbed

- Total Area = 0.3 acres

- Storm data
Total precipitation = 1.9 inches
Stom type = SCS 6 hour design storm
Peak Discharge = 0.30 cfs
Discharge volume = 0.03 acre ft

{o
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Proiect Title = DA-16 (10t6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 3.0 acres
Hydraulic length = 640.00 feet
Elevation change = 22.0 feet.
Concentration time = 0.10 hours
Unit hydrograph type = Disturbed

.. Total Area = 3.0 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 1.82 cfs
Discharge volume = 0.12 acre ft

Project Tifle = DA-16 (10124)

(|

WATERSHED HYDROGRAPH
Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curue number = 90.0
Area = 3.0 acres
Hydraulic length = 640.00 feet
Elevation change = 22.A feet.
Concentration time = 0.1 0 hours
Unit hydrograph type = Disturbed

- Total Area = 3.0 acres

- Storm data
Total precipitation = 1 .9 inches
Storm type = SC$ Type p storm, 24 hour slorm
Peak Discharge = 2.92 cfs
Discharge volume = 0.25 acre ft

IO
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Proiect Title = DA-16 (2516)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Nufl

- Watershecl data for watershed # 1
Curve number = 90.0
Area = 8.0 acres
Hydraulic length = 640.00 feet
Elevation change = 22.Afeet.
Concentration time = 0.10 hours
Unit hydrograph type = Disturbed

- Total Area = 3.0 acres

- Storm data
Total precipitation = 1.b inches
Storm type = SCS 6 hour design storm
Peak Discharge = 1.gS cfs
Discharge volume = 0.17 acre ft

Project Title = DA-16 (100/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 3.0 acres
Hydraulic length = 640.00 feet
Elevation change = 22.0 feet.
Concentration time = 0.10 hours
Unit hydrograph type = Disturbed

- Total Area = 3.0 acres

- Storm data
Total precipitation = 1.g inches
Stgrm typg = $CS 6 hour design storm
Peak Discfrarge = 2.g3 cfs
Discharge volume = 0.26 acre ft

o
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Project Title = DA-17 (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 3.7 acres
Hydraulic length = 680.00 feet
Efevation change = 22.0 feet.
Concentration time = 0.11 hours
Unit hydrograph type = Disturbed

- Total Area = 3.7 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 1.55 cfs
Discharge volume = 0.1b acre ft

Project Title = DA-17 (1OtZ4)
WATERSHED HYDROGRAPH

lnflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = g0.O
Area = 8.7 acres
Hydraulic length = 680.00 feet
Elevation change = 22.0 feet.
Concentration time = 0.11 hours
Unit hydrograph type = Disturbed

-- TotalArea = 3.7 acres

- Storm data
Total precipitation = 1.9 inches
Storm type = SC$ Type 2 storm, 24 haw storm
Peak Discharge = 3.4S cfs
Discharge volume = 0.30 acre ft

(o
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Proiect Titte = DA-17 (25t6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = g0.O
Area = 3.7 acres
Hydraulic length = 690.00 feet
Efevation change a 2Z.O teet.
Concentration time = 0.11 hours
Unit hydrograph type = Disturbed

- Total Area = 3.7 acres

- Storm data
Total precipitation = 1.S inches
Storm type = SCS 6 hour design storm
Peak Discharge = 2.19 cfs
Discharge volume = 0.20 acre ft

ProJect Title = DA-12 (10016)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 3.7 acres
Hydraulic length = 6g0.00 feet
Elevation change = 22.0 feet.
Concentration time = 0.11 hours
Unit hydrograph type = Disturbed

- Total Area = 3.7 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SCS 6 hour desrgn storm
Peak Discharge = 3.33 c{s
Discharge volume = 0.Sl acre ft

(o
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Proiect Title = DA-18 (10/6)
WATERSHED HYDROGRAPH

f nflow into structure # 1
Structure type: Null

.. Watershed data for watershed # 1
Curve number = 90.0
Area = 5.0 acres
Hydraulic length = 480.00 feet
Elevation change = 26.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbed

- Total Area = 5.0 acres

-- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 2.1g cfs
Discharge volume = 0.20 acre ft

Project Title = DA-1e (On4)
WATERSHED HYDROGRAPH

lnflow into structure # 1
Structure type: Null

.- Watershed data for watershed # 1
Curve number = 90.0
Area = S.0 acres
Hydraulic length = 480.00 feet
Elevation change = 26.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbed

-- Total Area = 5.0 acres

- Storm data
Total precipitation = 1.g inches
Stomn tyBe = SCS Type 2 stonn 24 hour siorm
Peak Discharge = 417 cfs
Discharge volume = 0.41 acre ft

(o
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Profect Title = DA-18 (2516)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 5.0 acres
Hydraulic length = 480.00 feet
Elevation change = 26.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbed

-- Total Area = 5.0 acres

- Storm data
Total precipitation = 1.S inches
Storm type = SCS 6 hour design storm
Peak Discharge = 3.06 cfs
Discharge volume = 0.2g acre ft

Project Title = DA-19 (100/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

-- Watershed data for watershed # 1
Curve number = 90.0
Area = 8.0 acres
Hydraulic length = 4g0.00 feet
Elevation change = 26.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbed

- TotalArea = 5.0 acres

- Storm data
Total precipitation = 1.g inches
Stoim type = S0S O hou1deggn storm
Peak Discharge = 4.63 cfs
Discharge volume = 0.43 acre ft

(o
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Proiect Title = DA-19 (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = gO.0
Area = 1.7 acres
Hydraulic length = 370.00 feet
Elevation change = 10.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbect

-- Total Area = 1.7 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.7S sfs
Discharge volume = 0.07 acre ft

(o

Proiect Title = DA-19 (1OtZ4)
WATERSHED HYDROGMPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.7 acres
Hydraulic length = 370.00 feet
Elevation change = 10.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbed

- TotalArea = 1.7 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SeS Type Z storm, Z4hour storm
Peak Discharge = 1.64 cfs
Discharge volume = 0.14 acre ft

(o
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Proiect Title = DA-19 (2516)
WATERSHED HYDROGRAPH

lnflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.7 acres
Hydraulic length = 370.00 feet
Elevation change = 10.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbed

- Total Area = 1.7 acres

- Storm data
Total precipitation = 1.5 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 1.05 cfs
Discharge volume = 0.10 acre ft

Project Title = DA-19 (100/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.7 acres
Hydraulic length = 370.00 feet
Elevation change = 10.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbed

- TotalArea = 1.7 acres

- Storm data
Total precipitation = 1.9 inches
Storm type = SCS 6 hour design stqrm
Peak Discharge = t.OO cts
Discharge volume = 0,15 acre ft

(o
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Proiect Title = DA-20 (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Nulf

-- Watershed data for watershecl # 1
Curve number = gO.0
Area = 2.S acres
Hydraulic length = 250.00 feet
Elevation change = 20.0 feet.
Concentration time = 0.02 hours
Unit hydrograph type = Disturbed

- Total Area = 2.5 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.g8 cfs
Discharge volume = 0.10 acre ft

Project Tifle - DA-20 (Ap4)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 2.S acres
Hydraulic length = 250.00 feet
Elevation change = 20.0 feet.
Concentration time = 0.02 hours
Unit hydrograph type = Disturbed

- Total Area = 2.5 acres

-. Storm data
Total precipitation = 1.g inches
Storm type = Se$ Typ_e 2 stonru 24 hour storm
Peak Discharge = 1.g1 cfs
Discharge volume = 0.20 acre ft

o
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Project Tifle = DA-20 (20/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Nufl{o

- Watershed data for watershed # 1
Curve number = 90.0
Area = 2.5 acres
Hydraulic length = 250.00 feet
Elevation change = 20.0 feet.
Concentration time = 0.02 hours
Unit hydrograph type = Disturbed

- TotalArea = 2.5 acres

- Storm data
Total precipitation = 1.5 inches
9torm type = SCS 6 hour design storm
Peak Discharge = 1.23 cfs
Discharge volume = A.1[acre ft

{o

Proiect Titte = DA-20 (100/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 2.b acres
Hydraulic length = 250.00 feet
Elevation change = 20.0 feet.
Concentration time = 0.02 hours
Unit hydrograph type = Disturbed

- Total Area = 2.5 acres

- Storm data
Total precipitation = 1.g inches
Storm_type = SCS 6 hour design storm
Peak Discharge = 1.gS cfs
Discharge volume = 0.21 acre ft

ro
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Project Title = DA€1 (1016)
WATERSHED HYDROGRAPH

lnflow into structure # 1
Structure type. Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 2.0 acres
Hydraulic length = 330.00 feet
Elevation change = 4.0 feet.
Concentration time = 0.08 hours
Unit hydrograph type = Disturbed

- TotalArea = 2.0 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.8g cfs
Discharge volume = 0.Og acre ft

Project Title = DA-21 (1Ot24)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 2.0 acres
Hydraulic length = 330.00 feet
Elevation change = 4.0 feet.
Concentration time = 0.09 hours
Unit hydrograph type = Disturbed

- Total Area = 2.0 acres

- Storm data
Total precipitation = 1.9 inches
$tom type = SC$ Typc Z storm, 24haw storm
Peak Discharge = 1.gS cfs
Discharge volume = 0.16 acre ft

(o
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Proiect Title = DA-21(2516)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

* Watershed data for watershed # 1
Curve number = 90.0
Area = 2.0 acres
Hydraulic length = 330.00 feet
Elevation change = 4.0 feet.
Concentration time = 0.08 hours
Unit hydrograph type = Disturbed

- Total Area = 2.0 acres

- Storm data
Total precipitation = 1.S inches
Storm type = SCS 6 hour design storm
Peak Discharge = 1.24 6s
Discharge volume = 0.1 1 acre ft

Project Title = DA-21 (100/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 2.0 acres
Hydraulic length = 330.00 feet
Elevation change = 4.0 feet.
Concentration time = 0.09 hours
Unit hydrograph type = Disturbed

- Total Area = 2.0 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SCS 6 hour design storm
Peak Discharge = 1.8g cfs
Discharge volume = 0.17 acre ft

(o
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Proiect Title = DA-22 (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 3.8 acres
Hydraulic length = 400.00 feet
Elevation change = 20.0 feet.
Concentration time = 0.05 hours
Unit hydrograph type = Disturbed

- TotalArea = 3.8 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 1.61 cfs
Discharge volume = 0.15 acre ft

Project Title = DA-22 (1Ot24|
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 3.8 acres
Hydraulic length = 400.00 feet
Elevation change = 20.0 feet.
Concentration time = 0.0S hours
Unit hydrograph type = Disturbed

- TotalArea = 3.8 acres

.. Storm data
Total precipitation = 1.g inches
Storm type = SCS Type 2 storm, 24 hour storm
Peak Discharge = 3.S1 cfs
Discharge volume = 0.31 acre ft

(o
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Project Tltle = DA-22 (25/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

* Watershed data for watershed # 1
Curve number = 90.0
Area = 3.8 acres
Hydraulic length = 400.00 feet
Elevation change = 20.0 feet.
Concentration time = 0.05 hours
Unit hydrograph type = Disturbed

- Total Area = 3.8 acres

- Storm data
Total precipitation = 1.5 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 2.2S cfs
Discharge volume = 0.21 acre ft

Profect Title = DA-22 (100/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # t
Curve number = 90.0
Area = 3.9 acres
Hydraulic length = 400.00 feet
Elevation change = 20.0 feet.
Concentration time = 0.05 hours
Unit hydrograph type = Disturbed

- Total Area = 3.8 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SCS 6 hour degign stsrm
Peak Discharge = 3.41 cfs
Discharge volume = 0.32 acre ft

(o
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Proiect Title = DA-23 (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.7 acres
Hydraulic length = 300.00 feet
Elevation change = 20.0 feet.
Concentration time = 0.03 hours
Unit hydrograph type = Disturbed

- Total Area = 1.7 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.66 cfs
Discharge volume = A.OT acre ft

Project Title = DA-23 (1OtZ4)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

-- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.7 acres
Hydraulic length = 800.00 feet
Elevation change = 20.0 feet.
Concentration time = 0.03 hours
Unit hydrograph type = Disturbed

-- Total Area = 1.7 acres

- Storm data
Total precipitation = 1.9 inches
Storm type = SCS Type 2-storm, 24 h.oUt storm
Peak Discharge = 1.43 cfs
Discharge volume = 0.14 acre ft

(o
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Proiect Title = DA-23 (25t6\
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.7 acres
Hydraulic length = 300.00 feet
Elevation change = 20.0 feet.
Concentration time = 0.03 hours
Unit hydrograph type = Disturbed

-- Total Area = 1.7 acres

- Storm data
Total precipitation = 1.5 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.g2 cfs
Discharge volume = 0.10 acre ft

Project Title = DA-23 (100/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.7 acres
Hydraulic length = 300.00 feet
Elevation change = 20.0 feet.
Concentration time = 0.03 hours
Unit hydrograph type = Disturbed

- TotalArea = 1.7 acres

- Storm data
Total precipitation = 1.g inches
Storm lype = SCS 6 hour design storm
Peak Discharge = 1.40 cfs
Discharge volume = 0.15 acre ft

{o
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Project Title = DA-24 (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 5.2 acres
Hydraulic length = 770.00 feet
Elevation change = 30.0 feet.
Concentration time = 0.11 hours
Unit hydrograph type = Disturbed

- TotalArea = 5.2 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 2.1g cfs
Discharge volume = 0.21 acre ft

Project Title = DA-24 (1OtZ4)
WATERSHED HYDROGRAPH

lnflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 5.2 acres
Hydraulic length = 270.00 feet
Elevation change = 30.0 feet.
Concentration time = 0.11 hours
Unit hydrograph type = Disturbed

- Total Area = 5.2 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SeS Type 2 storm, 24 ha.ur storm
Peak Discharge = 4.gg cfs
Discharge volume = 0.42 acre ft

(o
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Project Title = DA-24 (2516)
WATERSHED HYDROGRAPH

lnflow into structure # 1
Structure type: Nufl

- Watershed data for watershed # 1
Curve number = 90.0
Area = 5.2 acres
Hydraulic length = 270.00 feet
Elevation change = 30.0 feet.
Concentration time = 0.it hours
Unit hydrograph type = Disturbed

- Total Area = 5.2 acres

- Stonn data
Total precipitation = 1.5 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 3.0g cfs
Discharge volume = 0.2g acre ft

(O

Project Title = DA-24 (100/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = g0.O
Area = S.2 acres
Hydraulic length = 770.00 feet
Elevation change = 30.0 feet.
Concentration time = 0.1 t hours
Unit hydrograph type = Disturbed

- Total Area = 5.2 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SCS 6 hour design $torm
Peak Discharge = 4.73 cfs
Discharge volume = 0.44 acre ft

ro
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Proiect Title = DA-29 (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = g0.O
Area = 1.S acres
Hydraulic length = 350.00 feet
Elevation change = 18.0 feet.
Concentration time = 0.04 hours
Unit hydrograph type = Disturbed

- TotalArea = 1.5 acres

-. Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.61 cfs
Discharge volume = 0.06 acre ft

o

Project Title = DA-29 (Ap4)
WATERSHED HYDROGRAPH

lnflow into structure # 1
Structure type: Nulf

- Watershed data for watershed # 1
Curve number = g0.0
Area = 1.S acres
Hydraulic length = 350.00 feet
Elevation change = 1g.0 feet.
Concentration time = 0.04 hours
Unit hydrograph type = Disturbed

- Total Area = 1.5 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SCS Type 2 storm, 24 ho.ur storm
Peak Discharge = 1.32 cfs
Discharge volume = 0.12 acre ft

'O
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Project Title = DA-29 (25t6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.5 acres
Hydraulic length = 350.00 feet
Elevation change = 18.0 feet.
Concentration time = 0.04 hours
Unit hydrograph type = Disturbed

- Total Area = 1.5 acres

-- Storm data
Total precipitation = 1.5 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.85 cfs
Discharge volume = 0.0g acre ft

Pr{ect Title = DA-29 (100/6)
WATERSHED HYDROGRAPH

fnflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.S acres
Hydraulic length = 350.00 feet
Elevation change = 1g.0 feet.
Concentration time = 0.04 hours
Unit hydrograph type = Disturbed

- Total Area = 1.5 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SCS 6 hour design storm
Peak Discharge = 1.2g cfs
Discharge volume = O.12 acre ft

{o
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Proiect Title = DA-30 (10/6)
WATERSHED HYDROGRAPH

lnflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.4 acres
Hydraulic length = 400.00 feet
Elevation change = 20.0 feet.
Concentration time = 0.0S hours
Unit hydrograph type = Disturbed

-- Total Area = 1.4 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.S7 cfs
Discharge volume = 0.0b acre ft

Project Title = DA-30 (1Ot24,)
WATERSHED HYDROGRAPH

lnflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.4 acres
Hydraulic length = 400.00 feet
Elevation change = 20.0 feet.
Concentration time = 0.0S hours
Unit hydrograph type = Disturbed

- Total Area = 1.4 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SCS Type 2 storm, 24 hour storm
Peak Discharge = 1.2S cfs
Discharge volume = 0.11 acre ft

(o

(o



o
Proiect Title = DA-30 (25/6)
WATERSHED HYDROGRAPH

fnflow fnto structure# 1
Structure type: Null

.. Watershed data for watershed # 1
Gurve number = 90.0
Area = 1.4 acres
Hydraulic length = 400.00 feet
Elevation change = 20.0 feet.
Concentration time = 0.0S hours
Unit hydrograph type = Disturbed

- Total Area = 1.4 acres

- Storm data
Total precipitation = 1.S inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.g0 cfs
Discharge volume = 0.09 acre ft

ProJect Title = DA-80 (100/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.4 acres
Hydraulic fength = 400.00 feet
Elevation change = 20.0 feet.
Concentration time = 0.00 hours
Unit hydrograph type = Disturbed

- Total Area = 1.4 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SCS 6 hour design storm
Peak Discharge = 1.21 cfs
Discharge volume = 0.11 acre ft

{o
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Proiect Title = DA-31 (1016)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershecf # 1
Curve number = 90.0
Area = 1.8 acres
Hydraulic length = 1100.00 feet
Elevation change = 24.A feet.
Concentration time = 0.21 hours
Unit hydrograph type = Disturbed

- Total Area = 1.8 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.64 cfs
Discharge volume = 0.02 acre ft

Proiect Title = DA-31 (1Ot24)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

-- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.8 acres
Hydraulic length = 1100.00 feet
Elevation change = 24.0 feet.
Concentration time = 0.21 hours
Unit hydrograph type = Disturbed

- Total Area = 1.8 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SCS Type 2 gtprm, ?4 hour storm
Peak Discharge = 1.S2 cfs
Discharge volume = 0.14 acre ft
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Proiect Title = DA-31 (2516)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = gO.0
Area = 1.8 acres
Hydraulic length = 1100.00 feet
Elevation change = Z4.O feet.
Concentration time = 0.21 hours
Unit hydrograph type = Disturbecl

- Total Area = 1.8 acres

- Storm data
Total precipitation = 1.S inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.93 cfs
Discharge volume = 0.10 acre ft

Project Title = DA-31 (100/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.8 acres
Hydraulic length = 1100.00 feet
Efevation change = ZL.OfeeL
Concentration time = 0.21 hours
Unit hydrograph type = Disturbed

- Total Area = 1.8 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SCS 6 hour design storm
Peak Discharge = 1.4S cfs
Discharge volume = 0.1S acre ft

(o

(o
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Project Title = DA-32 (10/6)
WATERSHED HYDROGRAPH

lnflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 2.2 acres
Hydraulic length = 1100.00 feet
Elevation change = 24.0 feet.
Concentration time = 0.21 hours
Unit hydrograph type = Disturbed

- Total Area = 2.2 acres

- Storm data
Totaf precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.g0 cfs
Discharge volume = 0.0g acre ft

Project Title = DA-32 $At24)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 2.2 acres
Hydraulic length = 1100.00 feet
Elevation change = 24.0 feet.
Concentration time = 0.21 hours
Unit hydrograph type = Disturbed

- Total Area = 2.2 acres

- Stonn data
Total precipitation = 1.g inches
Storm type = SCS Type 2 storm, 24 hour storm
Peak Discharge = ,t.SiO cfs
Discharge volume = 0.1g acre ft

{o
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Project Title = DA-32 (25t6,|
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershecl data for watershecf # 1
Curve number = 90.0
Area = 2.2 acres
Hydraulic length = 1100.00 feet
Elevation change = 24.0 feet.
Concentration time = 0.21 hours
Unit hydrograph type = Disturbed

- Total Area = 2.2 acres

- Storm data
Total precipitation = 1.S inches
Storm type = SCS 6 hour design storm
Peak Discharge = 1.16 cfs
Discharge volume = 0.12 acre ft

Project Title = DA-32 (100/6)

(o
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 2.2 acres
Hydraulic length = 1100.00 feet
Elevation change = 24.0 feet.
Concentration time = 0.21 hours
Unit hydrograph type = Disturbed

- Total Area = 2.2 acres

- Storm data
Total precipitation = 1.g inches
Storm lype = $OS 6 hour design storm
Peak Discharge = 1.91 cfs
Discharge volume = 0.19 acre ft

(o
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Proiect Title = DA-33 (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 6.4 acres
Hydraulic length = 600.00 feet
Elevation change = 10.0 feet.
Concentration time = O.1g hours
Unit hydrograph type = Disturbed

- Total Area = 6.4 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 2.56 cfs
Discharge volume = 0.26 acre ft

Project Title = DA-33 (1OtZ4,)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

-- Watershed data for watershed # 1
Curve number = 90.0
Area = 6.4 acres
Hydraulic length = 600.00 feet
Elevation change = 10.0 feet.
Concentration time = 0.19 hours
Unit hydrograph type = Disturbed

- Total Area = 6.4 acres

- Storm data
Total precipitation = 1.9 inches
Storm type = SCS Type 2 storm, 24 hour storm
Peak Discharge = S.g1 cfs
Discharge volume = 0.S2 acre ft

(o
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Proiect Title = DA-38 (ZSt6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 6.4 acres
Hydraulic length = 600.00 feet
Elevation change = 10.0 feet.
Concentration time = 0.13 hours
Unit hydrograph type = Disturbed

- TotalArea = 6.4 acres

- Storm data
Total precipitation = 1.b inches
Storm type = SCS 6 hour design storm
Peak Discharge = 3.64 cfs
Discharge volume = 0.36 acre ft

o

Proiect Title = DA-33 (100/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.4 acres
Hydraulic length = 600.00 feet
Efevation change = 10.0 feet.
Concentration time = 0. 13 hours
Unit hydrograph type = Disturbed

- Total Area = 6.4 acres

- Storm data
Total precipitation = 1.9 inches
Storm_type = SCS 6 hour design storm
Peak Discharge = 5,Sg cfs
Discharge volume = 0.5S acre ft

(o
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Project Title = DA-84 (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 65.0
Area = 85.4 acres
Hydraulic length = 2900.00 feet
Elevation change = 260.0 feet.
Concentration time = 0.27 hours
Unit hydrograph type = Disturbed

- Total Area = 85.4 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.3g cfs
Discharge volume = 0.03 acre ft

Project Title = DA-34 (1OtZ4)
WATERSHED HYDROGRAPH

lnflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 65.0
Area = BS.4 acres
Hydraulic length = 2g00.00 feet
Elevation change = 260.0 feet.
Concentration time = 0.27 hours
Unit hydrograph type = Disturbed

- Total Area = 85.4 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SCS Typ-e 2 storm. 24 hour stont
Peak Discharge = 1.g1 cfs
Discharge volume = 0.69 acre ft
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Proiect Title = DA-34 (25t6,
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 65.0
Area = BS.4 acres
Hydraulic length = 2900.00 feet
Elevation change = 260.0 feet.
Concentration time = 0.27 hours
Unit hydrograph type = Disturbed

- Total Area = 85.4 acres

- Storm data
Total precipitation = 1.S inches
Storm type = SCS 6 hour design storm
Peak Discharge = 1.27 6s
Discharge volume = 0.20 acre ft

ProJect Title = DA-34 (OArc)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 6b.0
Area = gS.4 acres
Hydraulic length = 2g00.00 feet
Elevation change = 260.0 feet.
Concentration time = 0.22 hours
Unit hydrograph type = Disturbed

-- Total Area = 85.4 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SCS 6 hour design storm
Peak Discharge = 3.13 cfs
Discharge volume = 0.7g acre ft

ro
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Proiect Title = DA-35 (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed clata for watershed # 1
Curve number = 60.0
Area = 3.0 acres
Hydraulic length = 200.00 feet
Elevation change = g6.0 feet.
Concentration time = 0.01 hours
Unit hydrograph type = Disturbed

- Total Area = 3.0 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.01 cfs
Discharge volume = 0.00 acre ft

ProJect Title - nA-39 (1OtZ4,)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 65.0
Area = 3.0 acres
Hydraulic length = 200.00 feet
Elevation change = 96.0 feet.
Concentration time = 0.01 hours
Unit hydrograph type = Disturbed

- TotalArea = 3.0 acres

- Storm data
Total precipitation = 1.9 inches
$tqf:m tyBe = S_CS Type 2 storrn, 24 hourstorm
Peak Discharge = 0.06 cfs
Discharge volume = 0.02 acre ft
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Project Title = DA,3g (25f6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Nufl

- Watershed data for watershed # 1
Curve number = 65.0
Area = 3.0 acres
Hydraulic length = 200.00 feet
Elevation change = 86.0 feet.
Concentration time = 0.01 hours
Unit hydrograph type = Disturbed

- Total Area = 3.0 acres

- Storm data
Total precipitation = 1.5 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.03 cfs
Discharge volume = 0.01 acre ft

Project Title = DA-35 (100/6)
WATERSHED HYDROGRAPH

fnflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 65.0
Area = 3.0 acres
Hydraulic length = 200.00 feet
Elevation change = g6.0 feet.
Concentration time = 0.01 hours
Unit hydrograph type = Disturbed

- Total Area = 3.0 acres

- Storm data
Total precipitation = 1.9 inches
Storm type = SCS 6 hour design storm
Peak Dlscharge = 0.07 cfs
Discharge volume = 0.03 acre ft

{o
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Proiect Title = DA-36 (1016)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 65.0
Area = 2.2 acres
Hydraulic length = 820.00 feet
Elevation change = 106.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbed

- Total Area = 2.2 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.01 cfs
Discharge volume = 0.00 acre ft

ProJect Title = DA-36 (At24)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data forwatershed # 1
Curve number = 60.0
Area = 2.2 aeres
Hydraulic length = 920.00 feet
Elevation change = 106.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbed

- Total Area = 2.2 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SCS Type 2 storm, 24 hour storm
Peak Discharge = 0.0Zcfs
Discharge volume = 0.02 acre ft
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Proiect Title = DA€6 (2516)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 65.0
Area = 2.2 acres
Hydraulic length = 820.00 feet
Elevation change = 106.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbed

- Total Area = 2.2 acres

- Storm data
Total precipitation = 1.S inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.03 cfs
Discharge volume = 0.01 acre ft

Project Title = DA-36 (100/6)
WATERSHED HYDROGRAPH

Inffow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 65.0
Area = 2.2 acres
Hydraulic length = 820.00 feet
Elevation change = 106.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbed

-- TotalArea = 2.2 acres

- Storm data
Totaf precipitation = 1.g inches
Storm type = SO$ 6 hour. design storrn
Peak Discharge = 0.09 cfs
Discharge volume = 0.02 acre ft
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Project Tifle - DA-37 (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 65.0
Area = 2OZ.A acres
Hydraulic length = 5600.00 feet
Elevation change = 290.0 feet.
Concentration time = 0.6g hours
Unit hydrograph type = Disturbed

- Total Area = z0z.9acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.71 cfs
Discharge volume = 0.02 acre ft

Project Title = DA-37 (1OtZ4)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 65.0
Area = ZO2.g acres
Hydraulic length = 5600.00 feet
Elevation change = 2g0.0 feet.
Concentration time = 0.6g hours
Unit hydrograph type = Disturbed

- Total Area = 202.8 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SC$ Type Z storm, 24 hour storm
Peak Discharge = 3.42 cfs
Discharge volume = 1.64 acre ft

tO

ro



rO

Proiect Title = DA-37 (25t6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Nulf

- Watershed data forwatershed # 1
Curve number = 65.0
Area = ZOZ.B acres
Hydraulic length = 5600.00 feet
Elevation change = 290.0 feet.
Concentration time = 0.6g hours
Unit hydrograph type = Disturlced

- TotalArea = ZO2.B acres

- Storm data
Total precipitation = 1.S inches
Storm type = SCS 6 hour design storm
Peak Discharge = 2.66 cfs
Discharge volume = 0.47 acre ft

Project Title = DA-37 (100/6)
WATERSHED HYDROGRAPH

fnflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 65.0
Area = 2OZ.A acres
Hydraulic length = 5600.00 feet
Elevation change = 2g0.0 feet.
Concentration time = 0.6g hours
Unit hydrograph type = Disturbed

- TotalArea = 202.9 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SCS 6 hour design slgrm
Peak Discharge = O.gg cfs
Discharge volume = 1.gg acre ft
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Proiect Title = DA-38 (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 65.0
Area = 1b.3 acres
Hydraulic length = 11b0.00 feet
Efevation change = 142.A feet.
Concentration time = 0.0g hours
Unit hydrograph type = Disturbed

- Total Area = 15.3 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.0g cfs
Discharge volume = 0.01 acre ft

ProJect Title = DA-3g (10t24,)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data forwatershed # 1
Curve number = 65.0
Area = 15.3 acres
Hydraulic length = 1150.00 feet
Elevation change = 142.0 feet.
Concentration time = 0.0g hours
Unit hydrograph type = Disturbed

- TotalArea = 15.3 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SCS Type 2 storm, 24 hour storm
Peak Discharge = 0.43 cfs
Discharge volume = 0.12 acre ft

(o
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Project Title = DA-38 (2516)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 65.0
Area = 15.3 acres
Hydraulic length = 1150.00 feet
Elevation change = 142.0 feet.
Concentration time = 0.0g hours
Unit hydrograph type = Disturbed

-- Total Area = 15.3 acres

- Storm data
Total precipitation = 1.b inches
Storm type = SCS 6 hour design stonn
Peak Discharge = 0.24 cfs
Discharge volume = 0.04 acre ft

FroJect Title = DA-38 (100/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 65.0
Area = 15.3 acres
Hydraulic length = 1150.00 feet
Elevation change = 142.A feet.
Cone,entration time = 0.0g hours
Unit hydrograph type = Disturbed

- Total Area = 15.3 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SeS_ 6 hour" design.storm
Peak Discharge = 0.61 cfs
Discharge volume = 0.14 acre ft

{o

(o
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Proiect Title = A-1 (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.8 acres
Hydraulic length = 500.00 feet
Elevation change = 16.0 feet.
Concentration time = 0.09 hours
Unit hydrograph type = Disturbed

- TotalArea = 0.8 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.34 cfs
Discharge volume = 0.03 acre ft

Projeet Title = A-1 (At24)
\AI,ATERS H E D HYDR OGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.9 acres
Hydraulic length = 500.00 feet
Elevation change = 16.0 feet.
Concentration time = 0.0g hours
Unit hydrograph type = Disturbed

- Total Area = 0.8 acres

- Storm data
Total precipitation = 1.9 inches
Storm type = SCS Type 2 storm, 24 haur storm
Peak Discharge = 0.24 cfs
Discharge volume = 0.06 acre ft

(o

(o
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Proiect Title = A-1 (2516)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Nult

- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.8 acres
Hydraulic length = 500.00 feet
Elevation change = 16.0 feet.
Concentration time = 0.09 hours
Unit hydrograph type = Disturbed

- Total Area = 0.8 acres

- Storm data
Total precipitation = 1.5 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.47 cfs
Discharge volume = 0.04 acre ft

o

Project Title = A-1 (100/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.9 acres
Hydraulic length = 500.00 feet
Elevation change = 16.0 feet.
Concentration time = 0.0g hours
Unit hydrograph type = Disturbed

- Total Area = 0.8 acres

- Storm data
Total preeipitation = 1.g inches
Storm type = SCS G hour design storm
Peak Discharge = 0.72 cfs
Discharge volume = 0.06 acre ft

ro
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Project Title = A-2 (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

-- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.2 acres
Hydraulic length = 230.00 feet
Elevation change = 10.0 feet.
Concentration time = 0.03 hours
Unit hydrograph type = Disturbed

- Total Area = 0.2 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.06 cfs
Discharge volume = 0.01 acre ft

Project Title = A*2 (10t24)
WATERSHED HYDROGRAPH

f nflow into structure # 1
Structure type: Null

-- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.2 acres
Hydraulic length = 230.00 feet
Elevation change = 10.0 feet.
Concentration time = 0.08 hours
Unit hydrograph type = Disturbed

- Total Area = 0.2 acres

- Storm data
Total precipitation = 1.9 inches
Storm type = SCS Type 2 storm, 24 hour storm
Peak Discharge = 0.12 cfs
Discharge volume = 0.01 acre ft

{o
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Project Title = A-2 (2516)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.2 acres
Hydraulic length = 230.00 feet
Elevation change = 10.0 feet.
Concentration time = 0.03 hours
Unit hydrograph type = Disturbed

- Total Area = 0.2 acres

- Storm data
Total precipitation = 1.5 inches
Storm type = SCS 6 hour design stonn
Peak Discharge = 0.09 cfs
Discharge volume = 0.01 acre ft

Project Title = A-2 (100/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.2 acres
Hydraulic length = 230.00 feet
Elevation change = 10.0 feet.
Concentration time = 0.03 hours
Unit hydrograph type = Disturbed

- TotalArea = 0.2 acres

- Storm data
Total precipitation = 1,9 inches
Stonn type = SCS 6 hour design storm
Peak Discharge = 0.12 cfs
Discharge volume = 0.01 acre ft

{o
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Profect Title = A-3 (10/6)
WATERSHED HYDROGRAPH

lnflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 2.3 acres
Hydraulic length = 400.00 feet
Elevation change = 10.0 feet.
Concentration time = 0.07 hours
Unit hydrograph type = Disturbed

- TotalArea = 2.3 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 1.02 cfs
Discharge volume = 0.0g acre ft

{o

ProJect Title = A-B (Ap4)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 2.3 acres
Hydraulic length = 400.00 feet
Elevation change = 10.0 feet.
Concentration time = 0.02 hours
Unit hydrograph type = Disturbed

- Total Area = 2.3 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SCS Type 2 storm, 24 hour storm
Peak Discharge = 2.23 cfs
Discharge vofume = 0.1g acre ft
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Proiect Title = A-3 (25t6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 2.3 acres
Hydraulic length = 400.00 feet
Elevation change = 10.0 feet.
Concentration tirne = 0.07 hours
Unit hydrograph type = Disturbed

- Total Area = 2.3 acres

- Storm data
Total precipitation = 1.S inches
Storm type = SCS 6 hour design storm
Peak Discharge = 1.43 cfs
Discharge volume = 0.13 acre ft

ProJect Title = A-3 (100/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Nutl

- Watershed data for watershed # 1
Curve number = 90.0
Area = 2.3 acres
Hydraulic length = 400.00 feet
Elevation change = 10.0 feet.
Concentration time = 0.02 hours
Unit hydrograph type = Disturbed

- Total Area = 2.3 acres

- Storm data
Total precipitation = 1.9 inches
Storm type = SCS 6 hour deqtgn.stor6
Peak Discharge = Z.1T 6s
Discharge volume = 0.20 acre ft
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Proiect Title = A-4 (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Nulf

-- Watershed data for watershecl # 1
Curve number = 90.0
Area = 2.7 acres
Hydraulic length = 425.00 feet
Elevation change = 18.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbed

- Total Area = 2.7 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 1.1g cfs
Discharge volume = 0.11 acre ft

Proiect Title = A-4 (1Ot24,)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 2.7 acres
Hydraulic length = 425.00 feet
Elevation change = 1g.O feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbed

- Total Area = 2.7 acres

- Storm data
Total precipitation = 1.9 inches
Storm type = SCS Typg 2 storm, 24 hour storm
Peak Discharge = 2.bB cfs
Discharge volume = O.22 acre ft

(o
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Project Title = A-4 (ZOt6)
WATERSHED HYDROGRAPH

lnflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 2.7 acres
Hydraulic length = 425,00 feet
Elevation change = 18.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbed

- Total Area = 2.7 acres

- Storm data
Total precipitation = 1.5 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 1.66 cfs
Discharge volume = 0.15 acre ft

{o

Project Title = A4 (100/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 2.7 acres
Hydraulic length = 42b.00 feet
Elevation change = 19.0 feet.
Concentration time = 0.06 hours
Unit hydrograph type = Disturbed

- Total Area = 2.7 acres

- Storm data
Total preclpitation = 1.g inches
Storm type = SCS 6 hour design stqrm
Peak Discharge = 2.51 cfs
Discharge volume = 0.23 acre ft
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Proiect Title = A-S (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.2 acres
Hydraulic length = 425.00 feet
Elevation change = 22.0 feet.
Cone,entration time = 0.05 hours
Unit hydrograph type = Disturbed

- Total Area = 1.7 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.23 cfs
Discharge volume = 0.07 acre ft

Profect Title = A-5 (AIZ4,
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.7 acres
Hydraulic length = 425.00 feet
Efevation change = 22.e feet,
Concentration time = 0.0S hours
Unit hydrograph type = Disturbed

- Total Area = 1.7 acres

.. Storm data
Total precipitation = 1.g inches
Storm type = SCS Twe 2 storm, 24 hgw s_torm
Peak Discharge = 1.60 cfs
Discharge volume = 0.14 acre ft

(o

{o



(o
Proiect Titte = A-5 (2516)
WATERSHED HYDROGRAPH

fnflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.7 acres
Hydraulic length = 425.00 feet
Elevation change = 22.0 feet.
Concentration time = 0.0S hours
Unit hydrograph type = Disturbed

- Total Area = 1.7 acres

- Storm data
Total precipitation = 1.5 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 1.02 cfs
Discharge volume = 0.10 acre ft

Project Title = A-5 (100/6)
WATERSHED HYDROGRAPH

lnflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = gO.0
Area = 1.7 acres
Hydraulic length = 425.00 feet
Elevation change = 22.0 feet.
Concentration time = 0.05 hours
Unit hydrograph type = Disturbed

- Total Area = 1.7 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SCS 6 hour design storm
Peak Discharge = 1.5S cfs
Discharge volume = 0.1S acre ft
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Proiect Title = A€ (10/6)
WATERSHED HYDROGRAPH

Inffow into structure # 1
Structure type: Null

- Watershed data for watershecl # 1
Curve number = 90.0
Area = 1.1 acres
Hydraulic length = 350.00 feet
Elevation change = 30.0 feet.
Concentration time = 0.03 hours
Unit hydrograph type = Disturbed

- Total Area = 1.1 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.42 cfs
Discharge volume = 0.04 acre ft

Project Titte = A€ (AtZ4)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

-- Watershed data for watershed # 1
Curve number = g0.O
Area = 1.1 acres
Hydraulic length = 350.00 feet
Elevation change = 30.0 feet.
Concentration time = 0.03 hours
Unit hydrograph type = Disturbed

- Total Area = 1.1 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SCS Type 2 storm, 24 hour storm
Peak Discharge = 0.90 cfs
Discharge volume = 0.0g acre ft
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Project Title = A€ (25116)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 1.1 acres
Hydraulic length = 350.00 feet
Elevation change = 30.0 feet,
Concentration time = 0.03 hours
Unit hydrograph type = Disturbed

- Total Area = 1.1 acres

- Storm data
Total precipitation = 1.S inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.59 cfs
Discharge volume = 0.06 acre ft

Froiect Title = 4-6 (10016)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

: Watershed data for watershed # 1
Curve number = 90.0
Area = 1.1 acres
Hydraulic length = 850.00 feet
Elevation change = 30.0 feet.
Concentration time = 0.03 hours
Unit hydrograph type = Disturbed

- Total Area = 1 .1 acres
I
- Storm data

Total precipitation = 1.g inches
Stqrm type_ = SCS O hour design stonn
Peak Discharge = 0.g7 cfs
Discharge volume = 0.0g acre ft
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Proiect Title = A-T (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.3 acres
Hydraulic length = 75.00 feet
Elevation change = 12.0 feet.
Concentration time = 0.01 hours
Unit hydrograph type = Disturbed

-- Total Area = 0.3 acres

- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.07 cfs
Discharge volume = 0.01 acre ft

ProJect Title = A-T (1OtZ4)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = gO.0
Area = 0.S acres
Hydraulic length = 75.00 feet
Elevation change = 12.0 feet.
Concentration time = 0.01 hours
Unit hydrograph type = Disturbed

- Total Area = 0.3 acres

- Storm data
Totaf precipitation = 1.9 inches
Storm type = SCS Type 2 Ftom, 24 hsur stolm
Peak Discharge = 0:14 cfs
Discharge volume = 0.02 acre ft
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Proiect Title = A-7 (2516)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.3 acres
Hydraulic length = 75.00 feet
Elevation change = 12.0 feet.
Concentration time = 0.01 hours
Unit hydrograph type = Disturbed

- Total Area = 0.3 acres

- Storm data
Total precipitation = 1.5 inches
Storm type = SCS 6 hour ctesign storm
Peak Discharge = 0.0g cfs
Discharge volume = 0.02 acre ft

Project Title = A-T (100/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.3 acres
Hydraulic length = 75.00 feet
Elevation change = 12.0 feet.
Concentration time = 0.01 hours
Unit hydrograph type = Disturbed

-- Total Area = 0.3 acres

- Storm data
Total precipitation = 1.g inches
Storm type = SCS 6 hour cresign strorm
Peak Discharge = 0.14 cfs
Discharge volume = 0.03 acre ft
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Proiect Title = A-8 (10/6)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

-- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.3 acres
Hydraulic length = 75.00 feet
Elevation change = 10.0 feet.
Concentration time = 0.01 hours
Unit hydrograph type = Disturbed

- Total Area = 0.3 acres

-- Storm data
Total precipitation = 1.2 inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.06 cfs
Discharge volume = 0.01 acre ft

Project Title = A-8 (11t24l
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

.. Watershed data for watershed # 1
Curve number = 90.0
Area = 0.3 acres
Hydraulic length = 75.00 feet
Elevation change = 10.0 feet.
Concentration time = 0.01 hours
Unit hydrograph type = Disturbed

- Total Area = 0.3 acres

- Storm data
Total precipitation = 1.g inches
Storm type = Se$ Type 2 storm, 24 hatl- storm -
Peak Discharge = 0.13 cfs
Discharge volume = 0.02 acre ft
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Profect Title = A-8 (2516)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.3 acres
Hydraulic length = 25.00 feet
Elevation change = 10.0 feet.
Concentration time = 0.01 hours
Unit hydrograph type = Disturbed

- Total Area = 0.3 acres

- Storm data
Total precipitation = 1.b inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0.0g cfs
Discharge volume = 0.02 acre ft

Project Tftle = A-B (10016)
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: Null

- Watershed data for watershed # 1
Curve number = 90.0
Area = 0.3 acres
Hydraulic length = 25.00 feet
Elevation change = 10.O feet.
Concentration time = 0.01 hours
Unit hydrograph type = Disturbed

- Total Area = 0.3 acres

- Storm data
Total precipitation = 1.9 inches
Storm type = SCS 6 hour -design storm
Peak Discharge = 0.18 cfs
Discharge volume = 0,02 acre ft
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