APPENDIX J
PRELIMINARY SURFACE WATER CALCULATIONS
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OBJECTIVE:

Retention basins and perimeter channels for the proposed Jungo Landfill are required to retain the 24-hour 25-year storm
event. All runoff from the drainage configuration shall be routed to the proposed retention basin located on the southwest
section of the proposed landfill and the perimeter channel. The perimeter channel shall also serve to provide retention

capacity.

METHOD:

The 24-hour rainfall event for the 25-Year storm event was used for evaluating the volume required to retain the 25-year
storm on-site in a proposed retention basin. The 24-hour precipitations for the 25-year and 100-year storm events were
derived from the Point Precipitation Frequency Estimates from NOAA Atlas 14 (Reference Attachment). The surface
water parameters as described below were used to model the proposed Jungo Landfill. Attachment A presents the
watershed delineation map for sub-basins used for the HEC-HMS modeling program. Basin areas and curve numbers
(CNs) were entered into HEC-HMS modeling software (USACE) and routed to calculate the volumes

ASSUMPTIONS:
o  The 24-hour rainfall event for the 25-year storm equals 1.62 inches. Ref. Attachment A.
o  SCS Type I rainfall synthetic distribution.

e Landfill final cover SCS Curve Numbers (CN):

‘Location Soil Hydrologic Assumed Cover SCS'CN
: Type Soil Group - 5
Landfill Final Cover Silty C Herbaceous: fair cover 81
Sand

¢ Run-off from active operations will be directed to interior basins that will be pumped and discharged to a lined basin
for temporary storage.

e  Run-off from inactive areas will be directed to perimeter ditch that will discharge water to SW unlined basin. The
perimeter ditch will also serve to store run-off.

CALCULATIONS:

The HEC-HMS modeling software (USACE) was used to calculate the proposed 25-year volume at the proposed retention
pond and 100-year peak flows at design points. The calculated run-off for the proposed 640-acre (1 square mile) site for
final build-out (plus RR yard area) is 0.38 inches for the 25-year 24-hour storm. The volume of stormwater from 0.38-
inches over the site conveyed to the proposed retention basin is 20.20 acre-feet.

The capacity of the basins and perimeter trench are as follows:

o Unlined Basin w/ one foot of freeboard: 6.8 ac-ft
e Unlined Basin with no freeboard: 7.6 ac-ft
o Perimeter Ditch w/ one foot of freeboard: 37.5 ac-ft
o Perimeter Ditch w/ one foot of freeboard: 54.2 ac-ft

o Lined Basin with w/two foot of freeboard: 6.3 ac-ft

Combined perimeter ditch and unlined basin with one foot of freeboard is 44 ac-ft (more than 2 time the run-off from 25-
yr storm).
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Assuming similar percent of run-off for operational conditions, the lined basin can accommodate storm-water run-off from
200-acre area under 25-year storm event (6.3 ac-feet/(0.38in/12in/ft)). Maximum operational run-off directed to the basin
is expected to be only approximately 87 acres — see attached development plan at end of year 50 as an example.

CONCLUSIONS/RESULTS:

The proposed basins have sufficient capacity to accommodate two 25-yr, 24-hour storms back-to-back without
discharging. This applies to the run-on/run-off control basin and unlined basin.

REFERENCES:
HEC-HMS Hydrologic Modeling System [computer software] US Army Corps of Engineers Version 3.1.0
Bentley FlowMaster [computer software] 2005 Bentley Systems Inc. Service Pack 3

Natural Resource Conservation Service. 1986. Technical Release 55: Urban Hydrology for Small Watersheds. United
States Department of Agriculture.

Ernest F. Brater and Horace H. King 1976. Handbook of Hydraulics, 6™ edition. McGraw-Hill Inc.

U.S Department of Commerce, National Oceanic and Atmospheric Administration, U.S. Army Corps of Engineers. 1999.
Hydrometeorological Report No. 59 Probable Maximum Precipitation for California.
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Attachment B
Time of Concentration and Mannings Flow Coefficients

TR-55 (1986 :
Sheet Flow Travel time (SCS Upland Method)

0.8 Where: T,= travel time (hr); i’ = roughness coefficient; L = flow length (ft);
0007 (n' L) ,
Y P, = 2-yr storm depth {inches); s = slope (f/ft)
(Pg ) s fiow velocity = LHBOT})
BRort |
Flow Type Surface Type | roughness n [Surface Description Description
0.0114 Smooth surfaces (concrete, asphall, gravel, bare soil) Smaooth .
0.05 Fallow (no residug) Fallow:
0.06° Cuitivated soils: Residue cover <= 20% Cover<20%
© 047 Cultivated soils: Residue cover > 20% Cover=20% |
0,158 - iGrass: Short grass prairie | shart Grass
0.24 Grass: Dense grasses Dense Grass
0.41 Grass: Bemmuda grass Bermuda Grass
0,13 Range {natural) Range
0.40 Woods: Light underbrush . Light woods
0.80 Woods: Heavy underbrush Heavy Woods
Shallow Concentrated Flow Velocity (8CS Upland Method}
v=mS" Where: v = velocity (Ips); m = roughness coeffient; 8 = slope (ftft)
ort
Friow Type Surface Type |Roughness m!Surface Description Description
% ‘g’ 20,3282  |Paved Surfaces Paved
&8
L2 16.1345  iUnpaved Surfaces Unpaved
Channel Flow Velacity (Mannings Velocity)
v = 1.49]n B2 Where: v = velocity (ips); n = roughness coeffient; Rh = Hydraufic Radius (ft), 8.= slope ({tfY)
Mannings n | Manningsn Maximum Maximum
Lining Type for Depth | for Velocity {Material Velocity Shear Stress
T : - 0,026 3.026 ACE 25
; B - pois 0.016 ' fAsphalt 25
i L 0.024. 0.022 C5P 50 a
- 0025 0.022 Earth-lined ) 3
2.035 0.030 Grass-lined 7 N
0.017 0.013 " [Ductile ron ' 50
0.012 0.009 Plastic 25
"0.040 0.035  [Riprap 15
0.035 0.030 Turf Beini. 10 15
0,060 0,005 Other 25
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Attachment C
NOAA Precipitation Frequencies from Atlas 14

Frequenw Esﬁmates (mches)
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OPEN CHANNEL FLOW : 5-23

- Appendix A:

Design Use Values of Manning’s n

channe] material -

n
. clean, uncoated cast iron 0.013-0.015
clean, coated cast iron 0.012-0.014
dirty, tuberculated cast iron 0.015-0.035
riveted steel - ' 0.015-0.017
lock-bar and welded .0.012-0.013
.galvanized. iron 0.015-0.017
brass-and glass 0.009-0.013
~ wood stave -
. small diameter 0.011-0.012
* large diameter -'0.012-0.013
' concrete ' o
" with rough Jomts _ - 0.016-0.017
. dry mix, rough forms - 0.015-0.016.
wet mix, steel forms .0.012-0.014
very smooth, finished 0.011-0.012
vitrified sewer - 0.013-0.015 .
common-clay drainage tile 0.012-0.014
asbestos : 0.011
planed timber 0.011
canvas 0.012
unplaned tlmber 0.014
brick ‘ -0.016
rubble masonry 0.017
smooth earth 0.018
firm gravel 0.023 - <
@ugated metal pipe 0 02y daa/ﬂ dﬁln
natural channels, good condition 0. OE——- Vc’gﬁﬁ/ d ‘2%6
niatural channels with stones and weeds 0.035

very poor natural channels 0.060

Source: Lmd&% , 1956 ) Ciwvil &%in&ermﬁ
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