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July 20, 1986

TO: Memo to File
FROM: Rick Summers, Reclamation Hydrologist
RE: Castle Gate Coal Company, Surface Facilities Minor

Modification, Hardscrabble Canyon, ACT/007/002, Folder No.
3, Carbon County, Utah

SUMMARY

The above referenced submittal was reviewed relative to
hydrology concerns on July 17, 1986. This submittal was in response
to the Division's February 19, 1986 response to Castle Gate Coal
Company's submittal of December 16, 1985. Basically, the submittal
proposes the following:

1. a new sewer treatment facility,

2. a parking facility and infiltration pond constructed
on previously undisturbed area,

3. remodeling of the bathhouse and warehouse,

In summary the deficiencies noted in the February 19, 1986
submittal are as follows:

1. the pivision requested a design storm of a 25-year,
24-hour event be used for the design of diversion D-7,

2. details were requested for sediment control for all
newly disturbed area, :

3. designs were requested for the energy dissipators for
the all proposed culverts,

4. designs were requested for riprap or channel
stabilization measures for D-7,

5. designs were requested for routing undisturbed
drainage to the north of the proposed parking
facilities and infiltration ponds,
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6. clarification of designs for watershed HC-1 and
clarification of the velocity calculations for
diversion D-7(i.e., the slope discrepancies) were
requested,

7. clarification of the designs for the proposed 24 inch
CMP were requested.

Recommendations:

Respond to the operator with a letter approving the

modification with the following stipulations:

Stipulation 817.43-(1)=RPS

The applicant must submit complete designs (including
channel sizing and channel stability measures) for the
portion of diversion D-7 in the vicinity of the proposed
infiltration pond 30 days prior to construction of the
pond. These designs must be based upon a 25 year -24 hour
precipitation event. In the event the pond is not to be
constructed, the proposed designs for a 10 year -24 hour
design event must be implemented,

Stipulation 817.43-(2)-RPS

The operator must utilize a 33 inch CMP for installation at
location C-8, This installation must be completed with an
available headwall depth of 4.5 feet. At the operator's
option, clarification for the proposed designs contained in
the May 6, 1986 submittal may be submitted for review,
Details of the Division's analysis will be provided at the
operator's request,

Stipulation 817.43-(3)-RPS

The proposed filter blanket for Diversion D-7 must be
installed prior to the placement of the riprap in the
channel, If the condition of the excavated channel
indicates a filter blanket is not required, justification
(including calculations and particle size analysis) must be
submitted to and approved by the Division prior to
placement of the riprap.

Stipulation 817.43-(4)~/RPS

The applicant must submit revised designs for diversion D-8

that insure the stability of the channel within 20 days of
formal approval. These designs must utilize a manning's
n-value that is reflective of the proposed construction.
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Stipulation 817.47-RPS

Body:

The operator must utilize a riprap size of 26 inches for
the construction of the energy dissapator for culvert C-7.
At the operator's option, clarification for the proposed
designs contained in the May 6, 1986 submittal may be
submitted within 30 days of the effective date of this
approval. At the operator's request, the Division will
notify the operator of the details of the Division's
analysis.

Original DOGM comments are underlined.

1. All pages in the submittal must be dated and
numbered. Correspondence and referencing 1s difficult
as submitted.

The operator's response is adequate.

2. Based on probability therory, a 1l0-year design event
has a 90 percent chance of failure within the
projected 20 year life of the facilities., Due to the
Iocation of the proposed infiltrating pond, (e. g. at
the head of development in the channel bottom) the
Division requests that a design storm of at least a
25-year, 24-hour precilpltation event be used for the
design of diversion of D-/. This design storm has
approximately 50 percent chance of success in a 20
year period. '

Castle Gate Coal Company responded that a 25-year, 24-hour
design storm would be used for divirsion ditch D-7 around
the infiltration pond and a l0-year event would be used
downstream from the pond. This was agreed upon in a
meeting held at the Division offices in May, 1986. No
designs were submitted for the 25-year event around the
infiltration pond. Subsequent discussions with the
operator revealed the probability of the infiltration pond
being installed was low due to concerns by the state Health
Department. Since the probability of this pond being built
is low, it is felt that the Division can stipulate the
design for the 25 year event channel in case the operator
decides to install and construct the infiltration pond.
Therefore stipulation #1 is required for approval.
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3. The operator must submit details for sediment control
for all newly disturbed areas.

The applicant proposes to use berms to route the drainage
from the disturbed area to pond 009 for treatment., Pond

009 is currently overdesigned and has adequate volume to

treat the runoff. The applicants response is adequate.

4, The operator must submit calculations used to
determine the designs of the energy dissapators for
the all proposed culverts.

The applicants proposed designs were reviewed using an
alternate standard methodology (the Division does not have
the cited methodology documentation available for its
reference) and the designs for two of the three proposed
dissapators were found to be inadequate., In lieu of the
operator's desires to finalize approval expediently so
construction can be completed this season, it is proposed
that stipulation #2 be incorporated into the final
approval. It is the intent of this stipulation to provide
the operator with an option to either accept the values
derived by the Division (with attendent liabilities) or
provide more information and accept the additional review
time necessary to complete the approval of the proposed
plans.

5. The application is unclear relative to the design for
the 24 inch CMP proposed. Pesign details must be
submitted.

The applicant submitted the design details requested. The
review of the design resulted in several deficiencies. A
design discharge of 28 cfs was used to design the culvert
(C-8). This flow value was obtained from the original MRP
and is basically the discharge from pond 007. The proposed
culvert is located down canyon from this discharge point
and drainage from several more watersheds ultimately
reports to this culvert. During the course of this review,
the best estimate of the drainage area to the culvert was
determined and a new peak flow value was computed. Details
of this work are attached. The analysis resulted in a peak
flow for the 10 year- 24 hour event of 40.6 cfs verses the
applicant's value of 28 cfs, It should be additionally
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noted that the applicant's value was for a 25 year-24 hour
event and the Division determined the value for the 10 year
- 24 hour event. Again, as an effort to expedite approval
stipulation #3 will be required for final approval. The
intent of this stipulation is to give the operator an
option for using the Division's value or provide response
to the concerns raised during the analysis.

6. The submittal references Table 7-14(a) for details of
the design flow calculations for HC-1. This table 1is
not included in the submittal. This table or specific
reference to the previous drainage plan should be
included for clarification.

The applicant's response is adequate.

7. Table 3,3-5(B) states that the proposed slope of the
diversion D-7 1s 0.1 FT/FT. Map 3.3-4a shows the
existing slope to be approximately 1é% across the
proposed parking area and l1¥ from the head of the
infiltration pond to the existing road. The submittal
should clarify the situation. A Manning's n-value of
0.045 was used for the calculations of the channel
velocity for D-7. Typically a value of 0.035 is used
for riprap lined channals,

The applicant responded that the slope of the diversion was
determined from field survey data. This is acceptable to
the Division. Considering the overall change in elevation
across the proposed pad (16%), it is recommended that the
final slope of the channel be verified following completion
of construction to insure design success. The applicant
feels that a diversion of 10% can be constructed and still
acheive the necessary elevational change, The applicant's
response is adequate.

8. Calculations and designs (including justification for
all assumptions) for riprap or other channel
stabilization measures for diversion D-7 must be
submitted.
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Figure 3.3-12(P) (revised 5-9-86) depicts the proposed
channel cross section for diversion D-7, This
cross-section depicts the channel bottom and right hand
bank as being excavated in bedrock. Onsite investigation
conducted by Randy Harden, Dave Cline and myself indicated
that the channel is not entirely in bedrock. Additionally,
a Manning's n value of 0.045 was used to calculate the
channel velocity for diversion D-7. This value is inflated
for diversions excavated in bedrock. In order for the
applicant's proposal to be valid, a riprap lining will be
required for all areas of the channel that are not
excavated in bedrock. The applicant also proposes
utilizing a filter fabric under the riprap only if
determined necessary after conducting an on-site inspection
in conjunction with Division personnel. The need for
filter fabric can only be determined following excavation
for the channel and assessing the particle size
distribution of the excavated material and the possibility
that the channel will be excavated in bedrock. Therefore,
stipulation #4 is required for formal approval.

9. Reclamation and regrading plans requested by other
DOGM staff must include details for channel
reclamation and restoration (UMC 817.44) for the
proposed channel thru the parking area.

The applicant's response is adequate. Designs have been
submitted for a final channel capable of passing the 100
year - 24 hour event,

10. The plan must address the undisturbed drainage to the
north of the proposed parking facilities and
infiltration pond.

The applicant proposes diverting this undisturbed area
drainage by diversion D-8 which discharges into diversion
D-7 which is routed to D-6 (the main undisturbed diversion
channel for the site)., The designs for this diversion have
been reviewed and have been determined to be inadequate.
The applicant used a manning's n-value of 0.045 for the
calculation of the channel velocity. This value is
appropriate for channels that are heavily ripraped. Since
the applicant proposed no riprap for the channel, an
n-value of 0.025 was used to review the design. Division
calculations resulted in a predicted velocity of l4.4 fps
(compared to the proposed 2.7 fps). This indicates that a
riprap lining will be required for diversion D-8. Designs

for this riprap lining will be needed prior to completion
of construction. Therefore, stipulation #5 will be
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required to finalize approval. Drainage from diversion D-8
will be routed to D-7 by the use of a culvert labeled C-9.
The design for this culvert have been reviewed and been
determined to be adequate.

11. The submittal states that the channel along the length
of the maln valley floor 1s blocked and has been
cleaned up as much as possible and will be reclaimed.
Is this diversion D-6? If so, the submittal should be
clarified to correspond with the recent proposed
changes to the Hardscrabble drainage plan (i.e.
channel will be reconstructed and reclaimed following
abandonment of the area).

The applicants response to this comment is adequate.

The calculations (including assumptions) that form the
basis of this review are attached to this memo.

Jjvb
cc: S. Linner
D. Lof
D. Cline
6000R-39
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Planimeter program

Date: 07-17-1986

Time: 10

Tistr. s o

144:00

Yy v

Region 1. (W& SCALE: 1 inch= 100 feet) p Lot

ARER total PERTMETER total
50. MILES: 0.001 0.001  MILES: 0.172 0.172
ACRES: 0.469 0.469  YARDS 303.152 303,152
50, FEET: 20,431,520 20,431,520  FEET: 909. 456 909. 456
50. YARDS: 2,270,169 2,270.169  METERS: 277.189 277.189
50 IN(map) 2.043 2.043  INCHES (map): 9.095 9.095
50, METER: 1,898, 150 1,898, 150

, . N

Region 2  (MAP SCALE: 1 inch= 100 feet) r &= U

AREA total PERTMETER total
50, MILES: 0,000 0.001  MILES: 0,071 0,243
ACRES: 0,084 0,533  YARDS 124,773 427,925
5Q. FEET: 3,675,520 24,107,040  FEET: 374,318 1,283. 774
5Q. YARDS: 408. 391 2,678,560  METERS: 114,087 391.275
50 IN(wap) 0.368 2.411  INCHES (wap): 3.743 12.838
50. METER: 341,467 2,239,617
Region 3 (WP SCALE: 1 inch= 100 feet) D/ewecyew fo DX

RREA tatal PERIMETER total
50. MILES: 0,002 0.002  MILES: 0.176 0.419
ACRES: 1,043 1.5%  YARDS 309,587 737,512
50. FEET: 45, 427.520 69,534,560  FEET: 528. 762 2,212,537
50. YARDS: 5,047, 502 7,706.062  METERS: 283.073 674, 348
50 IN{map) 4,543 6,953  INCHES {map): 9,268 .15
50, METER: 4,200.35 6,459.972



Planimeter program Date: 07-17-1986  Time: 10:15:42 HC -t 7
Region 1 (MAP SCALE: 1 inch= 300 feet)

RREA total PERIMETER total
50, MILES: 0,202 0.202  MILES: 1,861 1.861
ACRES: 129.035 129.035  YARDS 3,275. 741 3,275.741
50, FEET: 5, 620, 760, 009 5,620, 760,000  FEET: 9,827, 224 9,827, 224
50. YARDS: 624, 528, 900 624,508.900  METERS: 2,995,192 2,995. 192
0 IN(map) 22,483 22.483  INCHES (map): 19, 654 19, 654
S0, METER: 522, 185, 700 502, 185. 700

Ceol

Region 2 (NP SCALE: 1 inch= 500 feet) of SN

AREA total PERIMETER total
50, MILES: 0,006 207 MILES: 0.361 2.2
ACRES: 3.624 132,659  YARDS 634, 504 3,910,245
50, FEET: 157, 852, 000 5,778,612,000  FEET: 1,903,512 11,730,740
SQ. YARDS: 17,539,110 642,068.000  METERS: 580. 162 3,575. 354
5@ IN(map) 0,631 23.114  INCHES (wap): 3.807 23, 461
50, METER: 14,664. 930 536, 850. 600





