CLIENT: USPCI - Lone Moumain Facility SHEET 2 OF 40

PROJECT: RCRA Cell 15 COMEUTED: KCS
FEATURE: Uppermost Leachate Sysiem CHECKED:
PROJECT NO.: 64.44, 700 DATE: August, 1596

A

moves through the waste, the more the peaks will be reduced for leachate generation, From our
understanding, another difficulty in modeling the existing cell conditions is that much of the
precipitation runs to the interior edges of the cell and seeps much more rapidly through the more
permeable sand layer (acting as a soil cover to the HDPE liner systems) than it would seep

through the waste material,
Other parameters which may affect the resuits of mode! calibration are:

. Differences in precipitation events between the Waynoka station and the facility. There may
be large differences in daily and monthly precipitation, however the over total annual
precipitation at the station should approximate the annual precipitation at the facility.

- Types of waste material placed in various areas of the cell will impact how rapidly leachate
will move through the waste in various areas of the cell.

- There may be numerous other factors affecting the accuracy of the model.

Table I below provides a comparison of the results obtained from the calibrated model and the
actual quantities pumped from the sumps in the cell. Although there are differences with monthly
¢ata, the annual total between the model and measured guantities Is very close, Since the maodel
generates higher values than measured quantities, using the data generated from the calibration
effort should provide some additional safety factor to the system,

TABLE 1
Month During 1993 Leachate Quantities
January 0.87 | | 2.47
February 0.73 0.86
March 0.66 0.37
April 0.59 0.18
May 1.26 L2l
June 1.36 3.72
July 1.48 1.59
August 1,83 0.35
September 1.18 0.21
October 0.56 0.13
November 0.35 0.19
December 0.24 0.14
TOTALS 1.1 11.42
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CLIENT: USPCI - Lone Mountain Fasility SHEET 3 oF 40

: PROJECT: RCRA Cell 15 COMPUTED: KCS
>(NEERING: FEATURE: Uppermost Leachate System CHECKED:
PROJECT NO.: 64.44.700 DATE: August, 1996

Actual leachate generation within the cell has a more reduced peak, Using the data generated by
the model may provide a safety factor of about 2 for of peak values and should be a relatively
close approximation for annuai totals. The data presented in Table 1 represents depth in inches
over the areas of the celi. ‘

HELP Modeling of Landfifi Cell 15

As stated above, each sump area is unique in its physical characteristics and should, therefore,
be modeled individually, Each sump area will be modeled assuming the waste leve! is near
empty, approximately half {ull (based on elevation and not capacity), level full (even with the top
of the cell embankments, elev. 1420) and completely full Gust prior to closure).

‘Weighted averages were used for slope and saturated hydraulic conductivity in order to provide
the model with more realistic physical data, The waste thickness was also based on a weighted
average to account for the length of the slopes and the decreasing thickness going up the interior
slopes of the cell and for the decreasing thickness going toward the edges of the closure cap.

Areas consisting of the various slopes within each drainage area are included on sheet 4 of these
calculations. Calculated weighted averages used within the HELP madel are calculated and
presented on sheets § through 12 of these calculations. .

Data generated from the HELP modeling of each sump area, at varying waste thicknesses, is very
extensive and has not been inctuded with these calculations but is compiled separately. It consists
of over 1200 pages of computer printout. The main results from the help model that were used.
for these calculations are summarized in numerical and graphical form on sheets 13 through 28
of these calculations.

The graphical presentation provides peak day leachate volumes for varying waste elevations.
Numerical data presents peak day as well as peak month and daily averages based on peak month
data,

Calculations to determine the capacity of the uppermost sumps were performed separately and
are only summarized and presented in these calculations in numerical and graphical form showing
stage vs. capacity relationships. The sump capacities at depths of 16 inches is presented on the
graphs. The sump capacities area presented on sheets 35 through 38 of these calculations,

Sheet 40 of these calculations presents pumping frequencies that would be required for peak day
and average day (based on peak month leachate quantities) for the various uppermast sumps
within the cell. Pumping frequencies are calculated by dividing the estimated quantity of leachate
generated by the sump capacity.



CLIENT: USPCI - Lone Mountain Facility SHEET 4 OoF 40
COMPUTED: KCS

PROJECT: RCRA Ceil 15
FEATURE: Uppermast Leachate System CHECKED:
PROJECT NO.: 64.44,700 DATE: August, 1996
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CLIENT:
PROIECT:
FEATURE:
PROJECT NO.:

USPCI - Lone Mountain Facility

RCRA Cell 15

Uppenuost Leachate System

64.44.700

SHEET 5 OF 40
COMPUTED: KCS
CHECKED:

DATE: Aupust, 19%6

Bare portion of rideslopes =

95 percent {near emipty)

Bare Sideslope Hyd. Cond. = 95 ecuvsse
Soil Cover Hyd, Cond. = 0.001 cmsec
Sump No. 1 Characteristics Drainage Drainage
Hydraulia Layer Drainage
Arca Percent Slope Drainage  Conduetivily Thickness  Transmissivily
Deseription {A. sD) of Arca {5. B) A*S Mediun  (HC, cmisec) (1, in) (T, f"2imin) A*HC
3:1 Slopes 119568 60.53 a3 3049044 sofl cover  90.250057 19, 2 0.2%42/444:2.9610 354332.42
~4.,24:1 Slopes 12857 6.50 24 308568 soil cover  90.25005 0.2 2.9610 38069.06
Floor (1.44%) 65165 329 1.4 038376  Geonel @ 3.2000 208528.00
6500 psf
Tonls 197690 4351449.6 600912918
Weighted Averages 22,01 92.6%5 3.0398
Svip Now 2 Characterigtivs Drainage Dezinage
Hydrautlic Laysr Disinage
Arca Percem Slope Drinsge Conductivity ‘Thickness Transmissivity
Decscription (A. sh) of Aren (5. %) A*S Medium  (HC, emfte) (L in) {T, 0" 2min) A*HC
3:1 Slopes 59586 44.70 a3 1966338 soil cover  90.23005 0.2 2.9610 176431.74
5:1 Slopes 34 2.62 50 174550 sail cover 90,25005 02 2.9610 10336.7¢
Flaor (1.44%) 70223 52.68 1.44 10121.12 Geonat @ 3.2000 224711.60
6500 psf
Totals 133300 22420091 41148205
Welghted Averages 11.34 PR 20815
Sump No. 3 Characteristics Drainage Dreainage
Hydraulie Layer Drainage
Arza Pasvent Slope Drmintge Conduetivily Thickness  Transmissivily
Dercription (A, $f) of Arca 5. %) A*S Medinin  (HC, cmsec) {1, tn) {T, " 2hmin) A*HC
3:1 Slopes 57762 43,38 3 1906146 soit cover 9025005 0.2 2.95610 171030.95
2:1 Slopes 1203 0.90 50 60150 soil cover  90.25008 0.2 2.9610 3562.03
5:1 Slopes 290 . 022 20 5800 soll caver  90.25005 0.2 1.9610 858.68
Floor (2.26%) 73502 55.50 2.26 167018.52 Geanel @ 2.7900 206185.58
6500 psf
Tatals 133157 2139114.5 331638.24
Weighted Averages 10.82 SY &3 1.9305
Sump No, 4 Characleristics Dminage Drainage
Hydrsulic Layer Dezinage
Area Percent Slepe Drainage  Conductivily ‘Thickness  Transmissivity
Deseription {A. sl} of Area {5, %} A*S Medium (HC, emfaec) t, in) (T, fi*Hain) A*HC
3:1 Slopes 39508 34,52 3 §303764  soil cover  90.25005 0.2 2.9610 116981.59
2:1 Slopes 10473 9.15 50 523650 soilcover  $0.25005 0.2 2.9610 310£0.13
Flaor (2.26%) 64454 56.22 2.26 145666.04 Geonel @ 2.1900 179826.66
6500 psf
Tolnls 114435 1973080 327818.38
Weighted Averages 9.98 S0.59 1.6582
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CLIENT:
PROJECT:
FEATURE:

USPCI - Lone Mountaia Facility
RCRA Cell E5
Uppermost Leachnte System
FROJECT NO.: 64.44.700

SHEET & OF 40
COMPUTED: KCS
CHECKED:

DATE: August, 1996

Sump No. 5 Chameteristics Drainage Deninsge
Hydmulic Layer Deainage
Arca Percent Slope Dminage  Conductivily Thickness Transmissivily
Deseription {A, sf) of Arca {3, %) A*S Medivm  (HC, emfecc) {L, in) {T, R"2/min) A*HC
3;1 Slopes 44060 37.36 33 £451980  soilcaver  90.2500§ 0.2 2.9610 130459.83
2:1 Slopes 5263 4.46 50 263150  soil cover  90.25005 0.2 2.9610 15583.53
5:1 Slapcs 3157 3.19 20 75140 soil caver  90.25005 02 2.9610 11124.33
Floor {2.87%) 32423 27.4% 2,87 9305401  CGeonet @ 2.5400 82354.42
6500 psi’
Floor (1.44'%) 3423 27.49 1.44 46689.12  Cieonet @ 3,2000 103753.60
6500 pst
Totals 117916 1885324 219522,16
Weiphted Averages 9.54 .93 1.2116
Sump Na. & Chareleristics Drsinage Deainage
Hydraulic Layer Drainage
Area Percent Slope Desinage  Condustivity Thickness Transmissivity
Descdption tA.sf)  of Area (5. %) A*S Medium  (HC, emfsec) {1, in) {T. fi"2min) A*HC
3:1 Slapes 104832 76.54 313 3450456  soil cover  90.25005 0.2 2,9510 310403.32
5:1 Slopes 3514 2.57 20 70280 soil cover  90.25005 0.2 2.9610 10404.81
4.75:1 Slopes 15697 11.46 21 339637 soil cover ©0.25005 0.2 2.9610 4547818
Floar (1.06 %) 12916 9.4 1.06 11690.86  Geonat @ 3.4700 44818.51
6500 psf .
TFoals 136059 3873064 412104.84
Weighied Averapes 19.5% b3.54 2.0846
Sump No. 7 Charmeteristics Deainage Drainage
Hydraulic Layer Drainage
Area Percent Stope Drinasge  Conductivity Thickness  Transmissivity
Desceiplion {A. 50} of Arca (5. %) A'S Mcdium  (HC. cmlsec) &, in) (T, R 2min} A*HC
3:1 Stopes 105366 62,75 13 3477078 soilcover  50.25005 0.2 2.9610 311934.47
2:1 Slopes 6699 399 50 334950  soii cover  90.25005 0.2 29610 19835.47
Floor (~1.06%) 55845 33,26 1.06 59195.7 Geonet @ 3.4700 193782.15
6500 psf
Tatals 167210 3871333.7 525602.09
Weighted Averages 19.58 Bloy 2.6587
Sump No. 8 Characterislics Drainage Dirainage
Hydmulic Layar Drainage
Arcx Percent Slope Draipage  Condustivity Thickness Transmissivity
Dhescription (A, sl) of Arca (5. %) AtS Medium  (HC, cmfsec) [(Y) (T, ™ 2min) A*HC
3:§ Slopes 79628 17.42 3 2627724 soli cover  90.25005 0.2 2.9610 235775.29
2:1 Stopes 512 0.56 50 28600 soif cover  90.25005 0.2 2.9610 1693.67
4.24:1 Siopes 9280 9.0z 24 222120 sollcover  90.,25005 8.2 2.9610 2147711
Floor (£.06%) 13372 13.00 1.06 1417432 Geonet @ 3.4700 46400.84
6500 psf
‘Totals 02852 2893218.3 311347.51
Weightled Avenges 14.64 Wt.oo 1.5749



GINEERING.

CLIENT:
PROJECT:
FEATURE:
PROJECT NO.:

USPCL - Lone Mouaninin Facility

RCRA Cell 15
Uppermast Leachate System
64.44.700

SHEET 1 OF 40
COMPUTED: KCS
CHECKED:

DATE: August, 1996

Bare portion of sideslopes =

50 percent (L3 full)

Bare Sidestape Hyd. Cand. = 95 cmfsee
Soil Cover Hyd. Cond, = 0.00§ cm/faec
Sump No, | Chaacteristics Drainage Drsinage
Hydraulic Layer DPrinage
Aren Pereent Stope Drainage  Conductivily Thickness Transmissivity
Description (A, 80} of Area (5. %) A*S Medium  (HC, em/fsec) {1, in) (T. "2/ min} A*HC
3:1 Slopes 119653 6053 3 3949044 ol cover 47.5005 0.2 1.5584 186492.45
~4,24:] Slopes 12857 6,50 24 308568 soil cover 47.5008 0.2 1.5584 20036.55
Floor (1.44 %) 65165 32.96 .44 9318376  Geonet @ 3,2000 208524.00
6500 psf
Tatals 197690 4351449.6 415056.99
Weighted Averages 12.01 L3797 2.0995
Sump Mo. 2 Charactenistics Dminage Drainagcl
Hydraulic Layer Drainage
Arca Percent Slope Dratnage  Conductivity  Thickness Transmissivity
Destteiption (A. sl) of Atea 8. %) A'S Medium  (HC, cm/fsec) (L. 1n) (T. " Umin) A*HC
3:1 Slopes 59586 44,70 k] 1966338 soil cover 47.5005 0.2 1.5584 92859.74
5:t Slopes 3491 2.62 50 174550 soil cover 47.5005 0.2 1.5584 5440.43
Floar (1.44%) 70223 52,68 1.44 10112112 Geanet @ 3.2000 234713.60
6300 psl
Totls 133300 2342009.1 32301377
Weighted Aversges 11.34 ¥3.840 1.6339
Sunyp No. 3 Characteristics Dirainage Drainoge
Hydrulic Layer Drainage
Aot Percent Slope Drinoge  Conductivity Thickness Teanswissivity
Description (A, s of Aren (5. &) AtS Medism  (HC, cm/fsec) (. in) (T, Ai"2/min) A*HC
3:1 Stopes 57762 4338 33 1906146  soil cover 41.50058 6.2 1.5584 9001719
2:} Slopes 1203 0.90 50 60150 soil cover 47.5005 02 1.5584 1874.77
5:3 Slopes 280 6.22 20 5800 soil cover 47,5005 0.2 1.5584 451,94
Floor (2.26%) 73902 55.50 2.6 167018.52 Geonel @ 2.71900 206186.58
6500 psf
Tolals 133157 2139114.5 298330.48
Weighted Averages 10.82 $L.03 1.5101
Sump No. 4 Characleristics Drainage Drainage
Hydraulic Layer Drainage
Ares Pereent Slope Drainage  Conductivity ‘Thickness ‘Fransmissivity
Dezcription {A, sD of Ara {5, %) AtS Medivm  (HC, em/sec) . ) (T, " Umin) A*HC
3:1 Slopes 39508 34,52 33 1303764  sailcover 47,5005 0.2 1.5584 61569.87
2!1 Slopes 10473 9.15 50 §23650  soil cover 47.5003 0.2 1.5584 16321.28
Floor (2.26%) 64454 56,32 2.26 145666.04 Ceonet @ 2.7900 179826.66
6500 psf
“Totals 114435 1973080 257717.82
Weighted Averages 5.98 39,71 1.3036



CLIENT:

USPCH - Lone Mountain Facilily

SHEET 8 OF 40
PROJECT: RCRA Cell 15 COMPUTED: KCS
FEATURE: Uppennost Leachale System CHECKED:
PROJECT NO.: 64.44.700 DATE: August, 1996
Sump No. $ Charecteristics Dniinage  Drzinage
Hydmulic Layer Dminage
Area Percent Slope Drainage  Canductivity  Thickness Transmissivily
Description (A, 5D of Arca (S, %} A*S Medium  (HC, emizec) {t. in) (T, (~2/min) A*HC
3:1 Slapes 44060 37.36 33 1453080  soil cover 47.5005 0.2 1.5584 68663.78
2:1 Slopes 5263 4.46 50 263150  soil cover 47.5005 0.2 1.5584 2201.54
5:1 Slopes kYY) 3.19 20 75140 ol cover 47.5005 02 1.5584 5854.97
Floor (2.37%) 32423 2749 2.87 93054.0f  Geonet @ 2.5400 82354.42
6500 psl
Floor (1.44%) 32423 2749 144 46689.12  Geonel @ 3.2000 103753.60
6500 psf
TFotals 117926 1885324 165075.11
Weighted Averagss 9.54 2545 0.8350
Sump No. & Characieristics Drainage Drainage
Hydraulic Layer Drainage
Arca Percent Slope Deinage  Conductivity Thickness Transmissivity
Dexerption (A, s} of Aren (5, % A*S Medium  (HC, cinfsec) {t, in) (T, " Hmin) A*HC
3:] Slopes 104832 76.54 33 3459456  soil cover  47.5005 0.2 1.5584 16337480
5:1 Slopes 3544 2.57 20 70280 soil cover 47,5005 0.2 1.5584 5476,27
4,75:1 Slopes 15697 11.46 21 329637  soil cover 47.5005 0.2 1.5584 24462.45
Floor (1.06%) 12916 9.43 1.06 13690.96 Geonet @ 3.4700 44818.52
6500 psl
Totals 13695% ART3064 238129.04
Weighted Averages 19.59 16.7L 1.2046
Sump Ne, 7 Characteristics Droinage Durainage
Hydraulic Layer Drainage
Arca Percent Slope Drainage  Condudlivity Thickness Transmissivily
Description (A, 5D of Arcd {S. %) A*S Medium  (HC, cm/fsec) (4. i) (T, {t"2hmin) A*HC
3:1 Slopes 103366 62.75 kX 3477078 soil cover 47,5005 0.2 1.5584 164203.99
2:1 Slopes 6699 3.99 50 334950  soil cover 47,5008 0.2 1.5584 10439.82
Floor (~1.06%) 55845 33.26 1.06 59195.7 Geonet @ 3.4700 193782.13
6500 psf
Totals 167910 Ag7T21.7 158425.97
Weiphted Averages 19.58 su.¥ 1.8637
Sump No. B Characiecistics Drainage Drainage
Hydraulic Layer Drainage
Area Percent Slope Desinage  Conductivity  Thickness Transmissivity
Description {A, s} of Arca (S, %) ArS Medium  (HC, emfsee) (5, in} (T, ™Y min} A*HC
3:1 Blopes 79628 T7.42 33 2627724  soitcover 47,5005 0.2 1.5584 124093.50
Z:1 Slopes 572 0.56 50 28600 zoll cover  47.5005 0.2 1.5584 89§.41
4,24:1 Slopes 9280 9.02 24 222720 soil cover 47.5005 0.2 1.5584 14462.09
Floor (1.06%) 12372 13.00 1.06 1417432 Geonel @ 3.4700 4640084
6500 pst
Tolals - 102852 2893218.3 18584785
Weighted Averages 14,64 7968 0.9401
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CLIENT:

PROJECT:
FEATURE:
PROJECT NO.: 64.44.700

RCRA Celt 15

Uppermost Leachate System

USECI - Lone Mountain Faeility

SHEET 9 OF 40
COMPUIED: KCS
CHECKED:

DATE: August, 1996

Bare portion of sideslopes =

0 percent {fuli)

Bare Sidestope Hyd, Cond, = 91,44 cmlses
Soil Cover Hyd. Cond, = 0.001 cmisec
Sump Ne. 1 Chacacleristic Drinsge  Dralnage
Hydraulic Layer Drainage
Area Parcent Slope Drinage  Cenductivity Thickness Transmissivily
Description (A, si) of Arca (S, %) A*S Medium  (HC, cmfsec) (s, in} (T, A*2min) A*HC
3:1 Slopes 1194668 60.53 33 3945044  soil cover 0.001 iz 3.2808E-G5 3.8261
~4,24:1 Slopes 12857 6.5¢ 24 308568 ol cover 6.001 12 3.2808E-03 04218
Floor (1.44%) 65165 32.96 j.a4 938376  Geontt @ 3.2000E4+00  208528.0000
6500 psl
Tolals 197690 4351449.6 2085323479
Weighted Averages 22.00 32.0% 1.0548E 400
Sump No. 2 Characteristics Drainage Drainage
Hydraulic Layer Drainage
Area Percent Slope Drainage  Conductivity Thickness Transmissivity
Peaseription (A. sh of Area (5. %) A*S Medium  (HC, emfeee) (1, in) (%, A" 2min) A*HC
3:1 Sloper 59586 44,70 3 1966338 soil cover 0.001 42 3.2808E-03 1.9549
5:1 Slopes 3494 2.61 50 174550  soil cover 0.001 12 3.2808E-05 0.1145
Floor {1 .44%) 7002 52.68 i.44 10012112 Geonet @ 3.2000E+00  224713.6000
6500 psi
Totals 133300 2242009.) 134715.6695
Weiphted Averages 11.34 34,05 1.1367E+00
Sump No. 3 Choamecteristics Dralinage Dratnage
Hydraulic Layer Drainage
. Arcs Percent Slope Drainage  Conduclivity Thickness Transmissiviy
Descriplion {A. sf) of Arca {5, %) A*S Medium  (HC. omi/sec) {1, in} (T, {*2/min} A*HC
3:1 Slopes 57162 43,38 33 1906146  soil cover 0,00t 12 3.2808E-05 1.8951
2:1 Slopes 1203 0.90 0 60150 soif cover 0.001 i2 3.2808E-05 0.0395
5:1 Slopes 790 0.2 20 5800 sotl cover 0,001 12 3.2808E-05 0.0095
Floor (2.26%) 73902 55.50 2.26 167018.52 Geonet @ 2.7900E400 206186.5800
6500 psl
‘Totals 133157 2139114.5 206188.524)
Waighted Averages 10.82 a7e 1.0430E+00
Sump Mo, 4 Charcieristics Peainage Drainage
Hydraulic Layer Drainsge
Arca Percent Slope Drainage  Conductivity Thickness Transmissivity
Deseription (A.s)  ofArea (5, %) A*S Medium (HC, emfsee) {1, {n) (T, " 2Lmin) A=HC
3:1 Slopes 39508 34,52 33 1303764  soil cover 2.001 12 3.2808E05 1.2062
2:1 Slopes 10473 9.15 50 521650 soil cover 0.001 {2 3.2808E-03 0.3436
Floor (2.26%) 64454 5632 1.26 145666.04 Geonet @ 2,700084+00 179826.6600
6500 pel
- Totals 114435 1973080 179828.2998
Weighted Averages 9.98 2743 9.0965E-01
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CLIENT:

PROJECT:
FEATURE:
PROJECT NO.; 64.44.700

USPCI - Lons Mountain Faeility

RCRA Cetl 15
Uppennost Lenchale Syslem

SHEET 10 OF 40
COMPUTED: KCS
CHECRED:

DATE: August, 1996

Sump No. 5 Chanacteristics Daainage  Drinage
Hydrulic Layet Drainage
Arca Percent Slope Drainage  Conductivity Thickness Tranymissivily
Descriplion (A, s6) of Arsa (5., %) A*S Medium  (HC, emfsec) {t, in) (T, A~ Umin) A*HC
3:1 Slopex 44060 371.36 il 1453980  soil cover 0.001 12 3.2B08E-05 1.4455
2:1 Slopes 5163 4.46 50 263150 soil cover 0,00 12 3.280BE-05 0.1727
5:1 Slopes 3757 .19 20 75140 sail cover 0.001 12 3.2808E-05 0.1233
Floor (2.37%) 31408 27.49 2.87 93054.01  Geonet @ 2.5400E400  82354,4200
) 6500 psfl
Floor (1.44%) 32403 21.49 2 46689.12  Geonet @ 3.2000E+00 1037536000
6500 psl
Totals 1§7926 JEA5324 $2356.1615
Weighted Averages 9.54 12,70 4,1659E01
Svinp No. 6 Characteristics Direinage  Drainage
. Hydraolic Layer Drainage
Area Peccent Slope Drsinage  Conductivity Thickness Transmissivity
Dereription (A, s} of Arca (5. %) A*S Medium  (HC, cm/sec) {t, in) (T, A*Umin) A*HC
3:1 Slapes 104832 76.54 33 3459456  soil cover 0.001 iz 3.2808E-05 3.4394
5:1 Slopes 354 2.57 20 70180 soil cover 0.001 ¥ 3.230BE-05 0.1553
4,75:1 Slopes 15697 11,46 24 329637 soil cover 0.001 12 1.2%0RE-03 0.5150
Floor {1.06%) 12916 9.4 1.06 1369096  Geoncl @ 1.4T00E+00  44B18.5200
6500 psf
Tatals 134959 3873064 44812.5897
Weighted Averapes 19.59 L84 2.2673E-01
Sump No. 7 Characteristics Drainage Deainage
Hydrautic Layer Drainage
Area Percent Slope Drainage  Conductivity Thickness Transmissivity
Description (A, 50} of Area {5, %) A*S Medium  (HC, emiace} {, in) (T, " min) A*HC
3:1 Slopes 105366 6275 33 3477078 soll cover 0.001 12 " 3,2808E-05 3.4569
2:1 Slopes 6699 3.99 50 324950 soil cover 0,001 iz 3.2808E-08 0.2198
Floor (~1.06%) 55845 3126 1.06 59195.7 Geonel @ 3,4700E4+00  193782.1500
6300 ps{
Totals 167910 3871223.7 193785.8267
Weighted Averages 19.58 29.9¥ 9.8025E-01
Sump No. 8 Characteristies Drainage Drainage
Hydraulic Layer Draipage
Area Porcent Stope Dratnage  Conduclivity  Thickness Transmissivity
Desetiption (A, sh of Area (5. %) A*S Medivm  (HC, emfsec) @, in) (T, A" 2/min) AtHC
3:1 Slopes 79638 77.42 3 2627124 soil cover 0.001 12 3.2808E-03 2.6125
2:1 Slopea 572 0.56 30 28600 soil cover 0.001 12 32808E-05 0.0188
4.24:1 Slopes 9280 9.02 24 222720 £oil cover D00t 12 3.2808E-05 0,3045
Floor {1.06%) 13372 13.00 1.06 1447432 Geonet @ 3ATOOEH00  46400.8400
6500 psf’
Totals . 102852 2893218.3 * 46403.7151
Weighted Aversges 14.64 715 2.3473E-01



et ] CLENT: USPCI - Lane Mountain Facility SHEET 1} OoF 40
“ﬂ&]— : . 1; PROIECT: RCRA Celt 15 COMPUTED: KCE
ERGINEER nG. FEATURE: Uppermost Leachate Systein CHECKRED:
B PROJECT NO.: 64.44.700 DATE: August, 1996

SUMP NO. 1
Top of Embankment Eleyation = 1420 fest
Average Floor Efovation = E374.84 fest
Avcrape Tinbankinent Helght = 45,16 [eat
Avempo Avempe Ovendi Overnltl
Fioor Height Stape Heipht Totai Avernge Average
Arc on Floor Arca on Stope Area Height Height
Desesiption (0 {f} {sf) (f} {sD) [ (] (in)
Fear Empty 65165 2.00 132525 133 197650 1.55 19
Near 173 Full 65165 22.58 132525 15.05 197690 17.53 2i0
Level Full 85165 A5.16 133525 30.10 197690 35.07 421
Falt ~120 T 59
SUMP NO. 2
Top of Enbantunent Elcvotien = 1420 fect
Average Floor Elevation = JR73.8) [eet
Avenuge Binhankinent Heiglt = 4610 Text
Avenge Average Overall Ovenrall
Flooe Height Stope Heipht Toul Averspe Average
Arca on Floor Arca on Slope Aren Helght Height
Description (a1} {f} {xf) 1D} (D] {R) {in)
Near Empity 70223 2,00 63077 133 133300 1.6% 20
Near 112 Full 70273 2305 63077 [ 133300 19.42 233
Level !:ui}r 74223 46.10 63077 T4 133300 38.83 ] 464
£ 4o 56
SUMP NG 3
Tap of Einbankinent Elevation = 1420 feet
Average Foor Elcvalion = 137461 feat
Average Brnbackment Height = 4539 feal
Averuge Average Qvernil Overail
Floor Heipht Sinpe Height Totat Avernge Averge
Arca on Floor Arca o4 Slope Ares Height i-ic‘;ghl
Description 40 I n (i} (a0 (£ {in)
Near Empty KAlYES 2.00 59255 13 133157 1.70 20
Near $13 Full 73502 22,69 59155 15.13 133157 19,33 212
Level Fell 13502 45,39 59255 10,26 133157 18,66 464
Foll #1324 £ '
SUMPNO. 4
Top af Embankment Blevation = 1420 feet
Average Floor Elevation = 137143 fea
Averape Embankment Height = 41,57 feet
Avernge Averge Cvenll Overalt
Floer Height Slope Height Total Avemge Average
Area on Floor Arca on Slope Area Helght Height
Description [} {f1} (s {) {+n (R {in}
Near Empty 64454 2.00 4998} 1.33 114435 11 21
Hear 173 Full 64454 24,28 49981 16.19 114435 20,75 249
Levei Full 64454 48,57 49981 3238 114435 41,50 498
Fudl

Hy7= &5



HA&
ERGIT\EER]

USPCI - Lone Mountein Fucility

CLIENT;

‘l PROJECT: RCRA Celi 15
FEATURE:
PROJECT NO.: 64.44.700

Uppermost Leachale Systent

SHEET 12 OF 40
COMPUTED: KCS
CHECKED:

DATE: August, 1996

SUMPNO. S

Top of Embenkanent Elevation = 20 et
Average Floar Elevation = 136324 feet
Avenpe Einbonkment Height = “51.76 fect
Average Avernage Overnll Crverall
Tloor Height Slope Height Tetal Avenge Avenage
Aren on Floar Ares on Slape Area Height Height
Dexcription (a0 in ) {ny (L)) ()] {in)
Near Exnpty 64846 2.00 53030 1.33 117926 1.70 20
Near 173 Full 64846 25,88 53080 12,25 11926 22,00 264
Level [ull 63846 51,76 53080 kLW ] 117926 43,99 528
Fl + t502818
SUAMP NO. 8
Top of Embankinent Elevalivn = 1420 fest
Average Floor Elevation = 1364,60  feet
Averupe Finhankonent Height = 5540 fect
Avernpe Avemge Ovenali Cvenall
Floor Heipht Stope Height Total Averuge Average
Aren o Floor Aten an Stope Arza Height Height
Lesaription (h (i L1} {n {s0 () {in}
Near Einpry 12916 2,00 124043 1.33 §36959 140 17
Near 113 Full 12916 21.70 §24p43 18.47 §36959 19.34 232
Level Full 12916 5540 124043 360 136959 38,67 464
& + 170 =857Y
SN0 ?
Tep of Eanbankinent Elevaling = 1420 fca
Average Floor Elevatian = 134,20 feal
Average Embankinent Height = 4580 feel
Avermge Averoge Ovenll Ovenll
Floor Height Slope Height Totad Avemge Aveeage
Afca on Floor Area on Slape Arca Height Height
Description ()] [{i}] {sN J41}] Q1] {h} {in}
Near Empty 535845 2.00 112065 1.31 167910 1,56 19
Near 143 Full 55845 22.9¢ 112065 15.2¢ 167910 1281l 21
Level Full 55845 45.80 112065 30.5% 167910 35.61 427
Full + M52 K42
SUMP NG, &
Top of Embenkment Elcvation = 1420 feet
Averupe Floor Eievalion = [180,36 feat
Averzge Embankment Height = 39.64 fent
Averuge Averuge Ovenlt Overal!
Iaor Height Slope Heipht Total Avenge Average
Arc on Floor Arcs on Slopes Area Height Height
Description {ah [(5)] (D] {h {al) (") {in}
Mear Empty. 11 2.0 $0480 133 1024572 1.42 11
Near 113 Full 13312 19.82 89480 13.2 102852 T 14,07 169
Level Full 13472 39.64 B4RO 26.43 102852 2814 3R
Foll

=24 = f32.
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“n& i CLENT: USPEI - Loae Moumain Facilily SHEET 13 OF 40
efdrind - PROJECT: RCRA Celt 15 COMPUTED: KCS
EI'I_GII\EEBIF\G‘ FEATURE: Uppesmost Leachnte System CHECKED:
PROJECT NO.: 64.44,700 DATE: August, 1996
Sump 1 Emply Sump 1 Half Full
Peak Day = 0,82 inch Peak Day = 0.22 inch
Peak Dy Penk Day
Pesk from Annual Peak from Annual
Month Peak Month Total Month Peok Month Total
{inches) (inches) {inthes} (inches) (inchas) (inches)
1930 1.4 0.048 547 1980 1.59 0.053 5.47
1981 3.89 0.130 1.3 1981 3.03 0.101 13.20
1982 §.67 0.056 435 1982 1.78 0,059 4.65
1983 1.34 0.045 6.97 1083 1.47 0.049 6.89
1984 0.87 0.029 2.77 1984 0.53 0.018 2.1
1985 2.4 0.091 8.70 {985 2.41 0.081 10,33
1986 2.27 0,076 T.70 1986 139 0.080 7.69
1987 231 0.071 7130 1987 1.60 0.053 7.43
1988 117 0.03¢ 2.89 1988 1,07 0,036 250
1989 1.70 06087 592 1989 1.72 0.057 5.96
1990 1.88 0.063 9 1990 1.03 0.034 402
1991 1.32 0.044 5.49 1991 1.94 0,065 533
1992 2.68 0,089 6.36 1592 0,96 0.002 4.57
1993 5.76 0,192 8.75 1993 3.64 0.121 10.71
1994 0.82 0,027 3.08 1994 0.84 0.028 2.86
1905 2,57 0.086 6.01 1995 .17 0.076 6,24
Sump ) Level Fuli Sump | Full
Peak Day = 0.16 inch Peak Day = 0.15 inch
Peak Day yPesk Day
Peak from Annual Peak from Annval
Month Peak Month Total Month Peak Month Total
{inches) (inches) Ginches) (inches) (inches) Ginches)
1930 1.57 9.052 5.48 1980 1.57 0.052 §.48
1984 1.66 0,089 12,93 1981 2.56 0.085 }2.83
1982 1.77 0,059 4.90 1982 1.88 0,063 5.00
1982 1.3¢ 0.046 6,98 1983 1.38 0,046 690
1984 0.54 0.018 2.14 1984 0.54 © 0018 2.14
985 2.66 0,088 16.24 1985 2.58 0,086 i0.20
1986 2.19 0.073 7.6% 1986 212 0.071 7.70
1887 2.04 0.058 7.45 1987 2,10 0.070 7.48
1988 1.20 0.040 2.90 1988 1.19 0.040 2.9
1989 1.78 0.059 597 1989 1.81 0.060 5.97
1990 142 0.047 4.00 1990 |.48 0.049 - 3.40
1994 1.78 0.058 520 1994 1.69 0.056 5129
1992 0.9% 0,033 3.08 1992 0,98 0.033 3.95
. 1993 3.44 0.115 11.31 1993 293 0.098 11.34
1994 D.81 0.027 2.85 1994 0.81 0.027 2.84
1955 242 0.081 6.28 1995 237 T 0079 6.28



CLIENT:
PROIECT:
FEATURE:

USPCI - Lane Mountain Facility

RCRA Cell 15

Uppermost Leachate Sysiem
PROJECT NO.: 64.44.700

SHEET 14

OF 40

COMPUTED: KRGS

CHECKED:

DATE: Aupust, 1996

Swimp 2 Empty

Peak Day = 0.83 inch
Peak Day
Peaak from Annual
Month  Peak Month Toral
{inches) (inches) (inches)
1980 144 0,048 5.47
1931 1,39 0.130 13.4
1982 1.67 0.056 435
1983 1.35 0.045 6,98
1984 0.86 0.029 2,71
1585 2,76 0.092 9,72
1986 2.27 0.076 1.70
1987 235 0.078 1.29
1988 1.7 0.039 2.9
1989 1.1 0.057 5.97
19%0 1.94 0,065 4.03
1991 1.31 0,044 5.50
1992 2.69 0.090 6.36
1993 5.76 0.1%2 8.17
1994 0.83 0,028 3.08
1995 2.57 0.086 6.02
Sumip 2 Level Full
Peak Day = 0,5 inch
Peak Day
Peak from Annusl
Month Peak Month Total
(inches) {inches) (inches)
1980 1.58 0.053 5.48
1981 2.55 0.085 12.85
1932 1.81 0.060 4.96
1983 .39 08.046 6.92
1934 0.54 0.018 2.15
1985 2.64 0.088 10.22
1986 2.16 0.072 7.69
1987 2.05 (.063 7.57
1988 [.20 0.040 2.93
1989 118 0.059 5.96
1990 1.47 0.049 3.93
1991 1.3 0.058 530
1892 0.98 0,033 3.96
1993 322 0.107 1134
1994 0,81 0.027 2.85
1995 242 0.081 631

Sump 2 Hal( Full

Peak Day =

1980
1981
1982
1983
1984
1985
1986
19817
1988
1989
1890
1991
1992
1993
1994
1995

Sump 2 Full
Peak Day =

1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
199
1994
1993

0.21 Inch
Peak Pay
Penk from Annual
Month Peak Month Total
{inches) (inches) ({inghes)
1.59 0.052 5.48
2.98 0.099 1313
1.65 0.055 4.69
1.45 0.048 6.91
0.54 4018 2,12
237 0.079 10,32
2,39 0,080 7.69
1.70 0.057 7.45
.31 0,037 190
() 0.057 503
.12 0.037 3.96
1.91 0.064 534
0.96 0,032 4.46
372 0.124 10.85
0.84 0,028 2.87
2.34 0.078 6.25
0.[5 inch
Peak Doy
Peak from Annual
Month Peok Month Total
{inches) (inches) (inches}
1.59 0.053 548
2.59 0.086 12.75
1.91 0.064 5.06
138 0,046 6.92
.54 0.018 2.15
2,53 0.084 10.19
2,09 0.070 7.70
2.09 0.070 7.59
139 0.040 2.93
1.80 0.060 5.96
.52 0.051 3.9
1.68 0.056 5.30
0.9% 0.033 3.95
2.79 0.093 11.35
.81 0.027 2.84
236 0.079 6.3
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HA&L " |
EDGINEERIMG:

CLIENT:

PROJECT:
FEATURE:
PROJECT NG.: 64.44.700

USPCT - Lons Mauntain Facility
RCRA Cell 13
Uppermost Leachats System

SHEET 15
COMPUTED:
CHECKED:

OF 40
KCS

DATE: August, 1996

Sump 3 Empty

Swnp 3 Hall Full

Pesk Day = 0.82 inch Peak Day =
Peak Day
Pesk from Annual
Menmh  Peak Moath Total
(in¢hes) (inches) (inches)
§930 .44 0.048 547 1980
1981 .87 0.125 13.27 1981
1982 §.67 0.056 4,36 1952
1983 1.34 0.045 6.93 1943
1984 0.86 0.029 2,78 1984
1985 2.76 0.092 .70 1985
1986 221 0,076 7.70 1986
1987 235 0.078 728 1987
1988 1.17 0.039 2.90 1988
1989 1.72 0.057 5.96 1989
1990 1.88 0.063 395 1950
1991 130 0.043 5.46 1991
1992 2.69 0.090 6.36 1992
1993 5.76 0,192 8.76 1993
1994 0.83 0,028 3.09 1994
1995 1,57 0.086 6.03 1995
Sump 3 Level Full Sump 3 Full
Pesk Day = 0.15 inch Peak Day =
Peak Day
Peak from Annual
Momth  Peak Month Total
{inches) (inches) {inchas)
1980 I.58 0.053 548 1980
1984 2.56 0.085 12,90 1981
1982 1.81 0.060 4,96 1982
1983 1.39 0,046 6.92 1983
1984 0.54 0,018 2.15 1984
1985 2.64 0.088 10,21 1985
1986 2.16 0.072 1.10 1986
1987 2.05 0.063 1.56 1987
1988 1.20 0,040 2,92 1988
1989 1.80 0.060 597 1089
1990 1.48 0,049 3.96 1990
1491 1.74 D.058 5.5 1991
1992 0.99 0,033 .97 1992
1993 123 0.108 1§.34 1993
1994 0.81 LiXirk] 2.86 1994
1995 2.42 0,081 6.29 19935

0.21 Inch
Penk Day
Peak {rom Annusl
Manth  Peok Month Taotal
(inches) Ginches) finches)
1.59 04.053 5.48
2.99 0.100 13,18
1.65 0.055 4.69
1.43 0.043 6.91
0,54 0.0§8 2.12
137 0.07% 19,32
.38 a.079 7.69
1.57 0,056 T.44
1.10 0.037 2.90
1.72 0,057 597
1.12 0.037 4.03
1.21 0.064 5.36
06.96 0.032 4.45
3.72 G124 10.84
0.84 0.028 2.86
2.33 0.078 6.26
0.15 inch
Peak Day
Peok - from Annuel
Month Peak Month Total
(inches) {inches) (inches)
1.58 0.053 5.48
2.59 0.086 12.79
1.94 0,064 .07
1.38 0,046 6.92
0.54 0.018 2.15
2.52 0,084 {0.18
1.09 0.070 7.70
2,10 0.070 7.59
1.19 0.040 2.92
1.83 0.061 597
1.54 0.051 3.96
1.68 0.036 535
.99 .0.033 396
2.16 0.092 1135
0.81 0.027 2.86
235 0.078 6.29



N
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CLIENT:
PROJECT:
FEATURE:

USPC] - Lone Mountain Facility

RCRA Cell §5

Uppermost Leachate System
PROJECT NO,: 64.44.100

SHEET 16 OF 40
COMPUTED: KCS
CHECKED:

DATE: Aupusi, 1996

Sump 4 Empty

Peak Day v 0.82 inch
Peak Day
Peak from Anaual
Meonth Fcak Month Total
finches) (inches) {inches)
1986 1.44 0,048 5.48
1981 3.88 0.129 13.27
1982 1.67 0.056 4.36
1983 1.34 0,045 6.98
1984 0.86 0.029 2,78
1985 2,16 0,092 .70
1985 3.27 G.076 170
1987 2.35 0.078 729
1938 (.18 0.029 2.90
1539 1.1 0.057 5.96
1990 1.90 0.063 3,95
1991 1.30 0.043 5.46
1992 2.68 0.089 6.36
1993 5.76 0.192 2.77
1994 0.83 0.028 3.07
1995 2.57 0.086 6.03
Sumgp 4 Levet Foll
Peak Day = 0.15 inch
Peak Dy
Peak from Annual
Month Peak Month Tolal
(inches) {inches) (inches)
1930 1.58 0.053 5.49
1981 2,57 0,086 12.86
1982 1.4 0.061 5.00
1983 1.39 0.046 6.92
1984 0.54 0.0i8 215
1985 2.6% 0,087 10.21
1986 2.14 0.071 7.69
1987 2.07 0.049 .51
1:4.1.] 1.20 0.040 2.52
1949 1.80 0.060 597
1990 148 0.049 3.935
1991 1.73 0,058 535
1992 0.99 0.033 3.95
1993 3.09 0.103 1135
1904 0.81 0.027 2.85
1995 2.40 0.080 6.29

Sump 4 Holf Full
Paak Day = 0.20 inch
Peok Day
Peak from Annuat
Manth  Peok Month Total
Ginches) (inches) (inches)
1980 1.59 0.053 5.48
1981 2.92 0.097 13.16
1982 1.61 0.054 4,91
1983 .44 0.048 691
1984 0.54 0,018 213
1985 2.44 0.084 10.31
1986 235 0.078 2.6%
1987 £.25 0.058 745
1988 113 0.038 2.9%
1989 172 0.057 597
1950 1.19 0.040 399
1994 1.87 0.062 55
1992 0.97 0.032 417
1993 3.7 0.125 16,93
1994 .84 0.028 2.86
1995 237 0.079 536
Sump 4 Full
Penk Day 0.14 inch
Penk Day
Pesk [from Annust
Month  Peak Month ‘Talal
{inches) (inches) (inches)
1980 1.59 0.053 5.49
1981 2.60 0,087 12.75
1982 1.94 0.065 i
1983 137 0.046 6.92
1934 0.54 0.018 2.16
1945 2.47 0.082 1047
1986 2.08 0.059 1.6%
1987 2.1 0.070 7.53
1988 1.19 0.040 292
1989 1.82 .06% 597
1990 1.54 0.054 3.95
1591 1.67 0.055 533
1992 0.99 0.033 3.9%
1993 2.64 0.088 1135
1994 0.30 0.027 2.85
1995 234 . 0078 630




/h\}

CLIENT: USPCI - Lone Moumain Facility SHEET 17 OF 40
PROJECT: RCRA Cell 15 COMPUTED: KCS5
FEATURE: Uppermont Leachate System CHECKED:
PROJECT NO,: 64.44.700 DATE: Augusi, 1996
Sunip 5 Emply Sump § Hall Full
Peak Day 0.8l jnch Peak Day = 0.19 inch
Penk Day Peak Day
Pank from Annuni ’ Poak from Annuat
Month Penak Month Totl Month Peak Month Total
(inches) {inches) (inches) {inches) {inches) {inches)
1080 1.44 0.048 5.47 1980 1.59 0.053 5.48
1981 3.89 0.130 13.28 1981 2.94 0.0%%8 13.15
1982 1.68 0.056 4.36 1982 1.55 0.052 4.75
1983 135 0.045 7.00 1983 1.45 0,048 6.92
1984 0.86 0.029 1.78 1984 0.54 0.018 213
1985 2.75 0.092 9.70 1985 2.50 0.083 10.32
1986 2.27 0.076 7.69 1986 232 0.077 7.68
1987 233 0.078 7.24 1987 1.81 0.060 7.50
1988 1.18 0.039 291 1988 115 0.038 292
1989 .72 0.057 597 1989 .M 0.058 599
1990 1.90 0.063 3.97 1990 1.25 0.042 3.96
1591 1.3t 0.044 5.47 1951 1.89 0.063 537
1992 .68 0.089 6.3 1992 097 0.032 431
1993 5.7 0.i92 8.771 1993 3.77 0.126 .00
1994 0.8 0,028 3.08 1994 0.83 0,028 2.87
1995 2,58 0.086 6.03 1995 242 0.08) 6,3)
Sump 5 Level Full Sump 5 Full
Peak Day = .15 inch Poak Day = 0.14 inch
Peak Day Peak Day
Peak {rom Annual Pesk " from Annual
Manth  Peak Month Total Meonth Peak Month Total
(inches) (inches) (inches} (inches) finches) (inches)
1980 1.61 0,054 5.53 1980 1.62 0.054 553
1981 2.58 0.086 12.86 1981 2.60 0,087 1275
1982 .89 0.063 5.06 1982 1,97 0.066 517
1983 1.40 0.047 6.96 1983 1.39 0.046 6.96
1984 0.50 0.017 2.08 1084 0.50 0.047 2.09
1985 2.58 0.085 10.73 1985 2.45 0.082 10.19
1936 2.11 0.070 174 1986 2.05 0.068 1.74
1987 2.08 0,069 7.58 1987 2.12 0,07 7.60
1988 1.2} 0,040 2.9 1988 1.21 0.040 2.99
1989 1.79 0,060 6.02 1989 1.8 0.060 6.02
1990 1.48 0.049 396 1990 1.54 0.051 3.96
1991 173 0.058 5.32 1991 }.68 0.056 53
1992 1.03 0,034 4.02 1992 1.04 0,035 4,02
1992 30 0,100 11.47 1993 2.60 0.087 1147
1994 0.83 0.028 291 1994 0.82 0,027 291
1995 | 2.40 0.080 6.38 995 235 0.0M8 638




CLIENT: USPCI - Lone Mountain Faeility SHEET 18 OF 40

Em; 1 PROJECT:  RCRA Celt 15 COMPUTED: KCS
4 l E FEATURE: Uppermost Leachate System CHECKED:
) PROJECT NO.; 64.44.700 DATE: August, 1996
)
Sump & Empty Sump 6 Hal{ Fuil
Peak Day = 0.97 inch Peak Day 0.20 inch
Peak Day Peak Day
Perk from Annual Peak {rom Annual
Month Peak Month Tota Month Pesk Month . Tots!
{inches) (inches) (inches) Ginches) (inches) (inches)
1980 1.46 0.049 5.47 1980 i.59 0.053 5.47
1981 3.89 0.130 13,20 1981 259 0,100 13,36
1982 1.67 0.056 4,35 1932 1.65 0,055 4.69
1983 1.35 0.045 65.98 1983 1.45 0.048 6.89
1984 0.88 0.029 .79 1984 0.53 0.018 .12
1985 2.1 0.090 9.69 1985 2.38 0.0679 10,32
1986 2.28 0.075 .70 1986 238 0.079 7.68
1987 2.21 0.074 7.30 1987 17 0.057 7.45
1988 1.18 4,039 2.89 1988 1.1 0.037 2,50
1989 1,70 0.057 5.92 1989 172 0.057 59
1990 1.88 0.053 3.97 1950 1.12 0.037 394
199§ 1.38 0.046 5.49 1991 §.92 0.064 53
1592 2.65 0.058 6.37 1992 0.96° 0.032 4,44
.- 1993 5718 ¢.193 8.74 1993 3.72 0.124 10.84
[ 1994 081 0,027 1.08 19941 0.84 0.028 2.86
- ) 1995 2.58 0.086 6.01 1995 233 0.078 6.24
Sump 6 Level Fuli Sump 6 Full
Peak Day = 0.15 inch Peak Day = 0.15 inch
Peak Day Peak Day
Peak from Annual Pesk from Annual
Month Peok Month Total Month Penk Month Total
Ginches) @nches} {inches) {inches) {inches) (inches)
1980 1.59 0.053 5.49 1980 1.59 0.053 5.49
1981 2.56 0.085 12.92 1981 2.58 0.086 12.83
1982 1.8t 0.060 4.95 1982 1.80 0.063 504
1883 1.40 0.947 6.92 1983 1.39 0.046 6.92
1984 0.54 0.018 2.15 1934 0.54 0.018 215
1985 | 264 0,088 10.22 1985 254 0.085 10.18
1986 2.16 0.072 7.6 1986 2.10 ¢.070 7.10
1947 2.05 0.068 7.58 1987 2.09 0.070 7.60
1988 1.20 0.040 2.93 1988 1.20 0.040 1.9
1989 1.80 0.060 597 1989 1.82 0.061 591
%0 .46 0.049 3.96 1990 1.51 0.050 3.96
1994 (L] 0.058 535 1991 190 0.057 5.35
1592 0.99 0.033 357 1992 0.99 0.033 386
1993 i 0.108 11.34 1993 2.82 0.094 11.35
-~ . 1994 0.81 6.027 2.85 1994 .81 0.027 2.85
( K 1995 2.42 0.081 6.31 1995 2317 0.079 6.31




H CLIENT: USPC1 - Lone Mountnin Facitity SHEET 19 OF 40

‘-'fd‘\-\

“n& b | PROJECT:  RCRA Cell 15 COMPUTED: KCS
EI“H“EEH““;J FEATURE: Uppermast Leachale System CHECKED:
FROJECT NO.: 64.44.700 DATE: Augus, 1996
Sump 7 Emply Sump 7 Half Full
Peak Day = 0.82 inch Peak Day = 0.22 inch
Peak Day Peak Doy
Penk from Annusl Peak fromn Annual
Month Peak Month Tounl Month Peak Month Tola!
{inches) (inches) (inchex) {inches) finches) (inches}
1980 144 0.48 5.47 1980 1.59 0.053 5.47
1981 .89 0.130 13.31 1681 3.03 0.101 13.19
1982 1.67 0.056 435 1982 1.75 0.058 4.66
1983 1.34 0.045 6.97 1983 .46 0.049 £.89
1984 0.87 0.029 2.1 1984 0.53 0.018 211
1985 2.75 0.091 9.70 1985 2.41 0,080 10.33
1986 227 0.076 1.70 1986 2.39 0.080 7.69
1987 231 0.077 730 1987 1.61 0.054 7.44
1988 147 6,039 2.89 1988 1.08 0.036 2.90
1989 1.720 0.057 592 1989 1.72 0.057 593
1990 1.88 0.063 3.97 1990 1.04 0.035 3.94
1591 1.33 0.044 5.49 1991 1.94 0.065 533
1992 2.68 0.039 6.36 1992 0.96 0.032 4.55
1993 5.76 0.192 8.75 1993 3.64 0.1 10.74
1994 0.82 0.017 3.08 1994 .84 0.028 1.86
1995 2.57 0.086 6.0t 19935 228 €,076 6.24
Sump 7 Level Full Sump 7 Full
Peak Dy = 0.16 inch Peak Day = 0.15 inch
Peak Day Peak Day
Peak from Annusl Peak from Annual
Month  Peak Month  Total Month  Peak Month  Total
{inches) finches) {inches) (inches) (inches) {inches)
1980 1.58 0.053 547 1980 1.58 0.053 5.47
1984 2.64 0.088 12,80 1981 2.60 0.087 12,79
1982 1.78 0.059 493 1982 1.88 0,063 504
1983 139 0.046 £.89 1933 138 0.046 6,90
1084 0.54 0018 13 1584 0.54 ¢.018 2.14
1985 2.66 0.08% 10.23 1985 2.57 0.086 10.19
1986 218 0.073 1.69 1986 212 o.6M 110
1987 2.05 0.068 7.52 1987 2.10 0.079 7.55%
1988 1.20 0.040 2.90 1988 1.19 0.040 2.50
1989 1.79 0.060 597 1989 {41 0.060 597
1980 1.44 0.048 399 1950 151 0.050 3.9%
34 1.5 0.053 5.28 ) 1991 1.69 0,056 521
1992 0.98 0,033 3.97 1592 0.98 0.033 3.95
1993 3.40 0.113 183 1993 2.92 0.097 11.33
19494 0.81 0.027 2.85 1994 0.8t 0.027 285
1995 242 0.081 6.27 1995 236 0019 6.27
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CLIENT:
PROIECT:
FEATURE:

USPCI - Lane Mountain Faeility

RCRA Ceil 15

Upperimost Leachale System
PROJECT NO.; 64.44.700

SHEET 20

OoF 40

COMPUTED: KCS

CHECKED:

DATE: August, 1996

Sump & Empty

Penk Day = 0.96 inch
Peak Day
Peak from Annuai
Month Peak Manth Total
finches) {inches) {inches)
1980 1.46 0.04% 5.47
1981 3.89 0.130 1331
1932 1.67 0.056 435
1983 134 0.045 698
1984 0.88 0,029 2.1
1985 zn 0.090 9,70
1986 .1 0.076 1.7
1987 2.21 0.074 730
1988 .18 0.039 2.90
1989 .72 0.057 5.96
1990 1.97 0.066 4,02
1991 1.37 0.046 5.45
1992 2.65 0.088 6,37
1593 578 0,193 8. 74
1994 0.81 0.027 3,09
1995 1,58 0.086 6.0!
Sump B Leve! Fuli
Peak Day = 0,47 ioch
Peak Day
Paak from Annual
Month Peak Month Tota!
(inches) (inches) (inchen)
1980 1.60 0.053 5,51
1981 2.83 0,094 13.04
1982 1.65 0,055 4.87
1983 1,43 0.048 6,94
1984 0.5t 0.017 207
1985 2.65 0.088 10.34
1986 2 0.074 7.7
1987 1.93 0.055 7.53
1988 .2l 0,040 2.98
1089 1.78 0.059 6.0t
1995 §.34 (.045 3.96
1991 1.83 0.061 532
1992 1.04 0.034 4,15
1993 an 0.124 1129
1994 0.84 0.028 2.49
1995 2.45 0.082 6.30

Sump 8 Half Full

Peak Day =

1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1594
1995

Sump 8 Full
Peakc Doy =

1980
1981
1982
1983
i934
1985
1986
1987
1988
19089
1990
1591
1992
1993
1994
1993

0.35 inch
Peak Day
Penk from Annusl
Month  Pesk Month Total
(inches) (inches) (inches)
1.58 0.053 548
2.86 0.095 13.28
214 0.0 4.59
1.49 0.050 6.90
0.53 0.018 2.10
2,77 0.092 10.36
2,26 0.075 7.68
174 0.058 7.41
0.98 0.033 290
171 0.057 5.97
1.27 0.042 4.03
2.00 0.067 5.36
112 0.037 4.91
3,20 (.107 10.38
0.86 0.029 2.88
2.06 0.069 6.3
0,16 inch
Peak Day
Peak from Annual
Month  Peak Month Tots
Ginches) (inches) {inches)
1.60 0.053 5.51
2.65 0.088 2.9
1.80 0.060 4.98
1.42 0.047 6.94
0.51 0.017 2.07
2.68% 0,048 10.30
2.18 0.073 1.74
2.04 0,068 7.56
1.22 0.041 2.98
1.81 0,060 6.01
1.43 0.048 3.96
1.76 0.059 53
1.02 0.034 4,03
3.41 0.114 11,460
0.83 0,028 2.88
2.44 0,081 6.30



CLIENT: USPCI - Lone Mountain Faellity SHEET U OF 40

HA&L

h PROJECT: RCRA Cell 15 COMFPUTED: KCS
E“G_IHEE““\B‘ FEATURE: Uppermost Leachote Systeim CHECKED:
PROJECT ND.: 64.44.700 DATE: August, 1996

Sump No, 1 - Peak Daily & Peak Monthly Leachate Values
Arca = 197690 sf

Peak Daily Leschate Quantity  Peak Monthly Leachate Quantily

Avg. Waste Height Depth Volume Depth Volume Days Per _Avg. Day from Pk, Month

(in} ~ [{1)] {in} {ch) (gal) {in) {cl) (gal) Month {ch) {pal)

19 1.58 0.82000 13509 101046 5.76000 94891 709786 30 3163 23660
210 11.50 0.22000 3624 27110 3.64000 59956  A4B545 30 1999 14952
421 35.08 0.16000 2636 19716 3.44000 56671 423900 0 1889 . 14130
541 45.08 0.15000 2471 18484 2.93000 48269 361054 a0 1609 12035

sump No. 1 Leachate Projections
Leachate Volume vs. Waste Height
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CLIENT: USPCE - Lone Mounlain Facility SHEET 22 OF 40

dosi T P PROJECT: RCRA Celt §3 COMPUTED: KCS
B\GIREEH“\{F FEATURE: Uppermost Leachate System CHECKED:
PROJECT NO.: 64.44.700 DATE: August, 1996

Sump Neo. Z - Peak Daily & Peak Monthiy Leachate Vatues

Arca = 133300 sf
Peak Daily Leachate Quontity Peak Monthly Leachste Quantity
Avg. Wastc Height Depth Volume Depth Yalume Days Per _Avg. Day from Pk. Mosth
(in) ({13} {in) {cl) {gal) (in) (ch) (gal) Month ()] {gal)
20 1.67 0.83000 9220 68963 5.760G0 63984 478600 ao 2133 15953
233 19.42 0.21000 2333 17449 3.72000 41323 309096 30 1371 10303
466 38.83 0.15000 1666 12464 3.22000 45769 267551 n 1154 - 8631
586 48.83 0.15000 1666 12464 2.79000 30992 231822 31 1000 7478
s _ sump No. 2 Leachate Projections
{3 Leachate Volume vs, Waste Height
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e CLIENT: USPC1 - Lone Mountain Facility
Hﬂ& PROJECT: RCRA Celi 15
EnQInEEPl“\G.‘ FEATURE! Uppermost Leachate System

PROJECT NO.: 64.44.700

SHEET 13 OF 40
COMPUTED: KCS
CHECKED:

DATE: Aupust, 1996

Sump No, 3 - Peak Daily & Peak Monthly Leachate Valocs
Area = 133157 sf

Peak Dally Leachate Quantity  Peak Monlhly Leachate Quantity

Avg. Wasle Height Depth Volume Depth Volume Days Per  Avg. Day from Pk. Month
{in} [413] {in) (e} {gal) {in) {cf} {gal) Month {cf) (pal)
20 1.67 (.32000 9099 63061 5.76000 63915 478087 30 213 15936
232 19.33 0.21000 2330 17430 3.72000 41279 308764 30 1376 10292
464 38.67 0.15000 1664 12450 3.23600 35841 268094 31 156 - 8648
596 49.67 0.15000 1664 12450 2.76000 30626 229083 31 988 7380

Sump No. 3 Leachate Projections
Leachate Volume vs. Waste Height
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CLIENT:
PROJECT:
FEATURE:

USPE] - Lone Mountain Facility

RCRA Cell 15

Uppermast Leachate System

PROJECT NO.: 64.44.700

SHEET 24 OoF 40
COMPUTED: KCS
CHECKED:

DATE: August, 1996

Sump No. 4 - Penk Daily & Peak Monthly Leachate Valyes

Area = 114435 sf
Peak Daily Leachate Quantity Peak Monthly Leachate Quantity
Avpg. Waste Height Depth Volume Depth Volume Days Per _Avg, Day from Pk, Month
{in) (i} (in) {cf) {gal) (in} (ch (gal) Month {ch {(gal)
21 1.75 0.82000 7820 58492 5.76000 54929 410867 30 1831 13696
249 20.75 0.200060 1907 14266 3.76004 35856 268205 30 1195 8940
498 41.50 0.15000 1430 10700 3.09000 29467 220413 31 931 - Hnio
645 53.75 0.14000 1335 9986 2.64000 25176 188314 31 812 &075
Sump No. 4 Leachate Projections
Leachate Volume vs. Waste Height
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CLIENT: USPCI - Lone Mountain Facility
PROJECT: RCRA Cell 15

FEATURE: Uppermost Leachate System
PROJECT ND.: 64.44.100

SHEET 15 OF 40
COMPUTED: KCS
CHECKED:

DATE! August, 1996

Sump No. 5 - Peak Daily & Peak Monthiy Lcachate Values
Atrea = 117926 s
Peak Daily Leachate Quantity Peak Monthly Leachate Quantity
Avg. Waste Height Depth Volume Degpth Volume Days Per Avg. Day from Pk. Month
{in) [4iY (in} (ef} {gal) {in) (&) {gal Month (e (gal)
20 1.67 0.81000 7960 59541 5.71000 56703 424137 a0 1890 14138
264 22.00 0.19000 1867 13966 3.77000 7048 277122 30 1235 9237
538 44.00 0.15000 1474 11026 3.01000 29580 221297 3 954 -~ 7137
678 56.50 0.14000 1376 10291 2.60000 25551 191119 31 824 6165
o Sump No. 5 Leachate Projections
1 Leachate Volume vs. Waste Height
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CLIENT: USPCI - Lone Mouniain Facility SHEET 16 OF 40

Hn.& L PROJECT: RCRA Cell 15 COMPUTED: RC3
m‘“EEB“\G FEATURE: Uppenmost Lenchtle Syslem CHECKED:
PROJECT NO.: 64.44,700 DATE: August, 1996

-

Sump Na. 6 - Peak Daily & Peak Monthly Leachate Values

Arca = 136959 sf
Peak Daily Leachate Quantity  Peak Monthly Leachate Quantity
Avg. Waste Height Depth Volume Depth Volume Days Per Avg. Day from Pk. Month
(in) (f) (in) (ch (gal) (in) (ch) {gzl) Month {cf) (gal}
17 1.42 0.97000 11071 82810 5.778600 65969 493445 30 2199 16448
232 19.33 0.21000 2397 17928 3.72000 42457 317581 30 1415 10586
464 38.67 0.15000 17112 12806 3,23000 3I6B6S 215749 31 1189 - BR9S
574 47.83 0.15000 1712 12806 2.82000 32185 240747 H 1033 T166
P Sump No. 6 Leachate Projections
o Leachate Volume vs. Waste Height
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CLIENT: USPCI - Lone Mountain Facility
PROJECT: RCRA Celi 15

FEATURE: Uppermos Leachate System
PROJECT NO.: 64.44.700

SHEET 21 OF 40
COMPUTED: KCS
CHECKED:

DATE: hugust, 1996

Sump No, 7 - Peak Daily & Peak Monthiy Leachate Values
Area = 167910 sf

Peak Daily Leachate Quontity  Peak Monthly Leachale Quantity

Avp. Waste Height Deplh Volume Depth Volume Duys Per Avg. Day from Pk. Month
@in) (R Gn) (D (g1} @in) {el) (gel) Month (ch) (gal)

19 1.58 0.82000 11474 85824 5.76000 80597 602864 30 20687 20095
214 17.83 0.22000 3078 23026 3.64000 50933 380977 30 1698 12699
427 35.58 0.16000 2239 16746 3.40000 47575 355837 k3 1535 - 11479
542 45.17 0.15000 2099 15700 2.92000 40858 305619 31 1318 9859

sump No. 7 Leachate Projections
L eachate Volume vs. Waste Height
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CLIENT:
PROJECT:
FEATURE:

USPCIL - Lone Mountain Facility
RCRA Cell 15
Uppermost Leachate Sysieds
PROJECT NO.: 6444700

SHEET 28  OF 40
COMPUTED: RCS
CHRECKED:

DATE! Augusl, 1995

Py,

Sump Mo. 8 - Peak Daily & Peak Monthly Leachate Values

R

Avg. Waste Height (ft)

K Peak Day

Area = 102852 sf
Peak Daily Leachate Quantity  Peak Monthiy Leachate Quantity
Avg. Wasle Heiglt Depth Volume Depth Volume Days Per _Avg, Day from Pk. Manth
{in) { {in) (ch {gal} {in) {ef) {gal) Month (ch (gal)
17 1.42 0.96000 8228 61547 5.78000 49540 370562 30 1651 12352
169 14,08 0.35000 3000 22439 3,20000 27427 2051585 30 914 6839
338 28.17 0.17000 1457 10859 3.71000 31758 237852 31 1026 * 7673
432 36.00 0.16000 1371 10258 3.41000 20227 218619 31 943 7052
Y
sump No. 8 Leachate Projections
o Leachate Volume vs. Waste Height
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CLIENT: USPCI - Lone Mountain Faciiity SHEET 7% OF 4

PROJECT: RCRA Cell 15 COMPUTED: KCS
FEATURE: Uppermaost Leachate System CHECKED:
PROJECT NO.: 64.44.700 DATE: August, 1996

il. Leachate Collection System

Design components of the uppermost leachate collection system consist of a geonet drainage medium
across the cell floor and a collection drain along the valley of the cell floor where the plain surfaces
forming the celi floor meet. The geonet collects leachase generated from the sideslopes and floor area
of the cell and conveys the leachate to the valley area of the floor. The collection drain collects
leachate entering the valley of the floor from the geonet and conveys the leachate to the sumps
located at the low point of the each sump drainage area.

A. Geonet Drainage Medium

"Two conditions that need to be considered in evaluating the geonet are checking the maximum
length of geonet that can be placed to convey leachate to the leachate collection drain and to
check the capacity of the net in areas where leachate will accumulate {such as the bottom of the
southwest corner in sump no. 1).

The synthetic drainage net or geonet will be designed using the design-by-function concept
recommended by EPA for the design of RCRA hazardous waste facilities. According to EPA
(1989, pg. 56), "whatever parameter of a specific material one is evaluating, a required value for
the material must be found using a design model and an allowable value for the material must be
determined by 2 test method. The allowable value divided by the required value yields the design
ratio, or the resuiting factor of safety.” Thus, in evaluating the drainage net for the leachate
collection system, an allowable transmissivity is divided by the required transmissivity to
determine the factor of safety for the design, or:

Factor of Safety (FS) = Oou/feeq

where
B4, = the allowable transmissivity as obtained from laboratory testing, and
brq = the required transmissivity as obtained from design of the actual system.

Koerner (1990) in "Designing with Geosynthetics" suggests that additiona! factors of safety be
applied to the transmissivity value found by test method to account for creep deforrnation, or
intrusion, of the adjacent geosynthetics into the geonet’s core space, and for biological and
chemical clogging in the geonet’s core space. In accordance with the procedures recommended
by Koerner (1990), an additional factor of safety of 1.4 will be applied to the transmissivity found
by test method for creep deformation of the geonet or intrusion of adjacent geosynthetics into the
geonet's core space, and an additional factor of safety of 2 will be applied to the test
transmissivity for potential biological and chemical clogging of the geonet. This value thus
becomes the allowable value to be used in the equation above. This is in addition to a factor of
safety of 1.5 to be used in the design-by-function concept discussed above.

Thus;
Bnq = B‘HWJ(I.“I' X2Zx 1.5)

Bm = 9,,,0914.2

[ciober 24, 1996 revision
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CLIENT:
PROJECT:
FEATURE:

PROJECT NO.: 64.44.700

USPCE - Lone Mouniain Facility SHEET 30 OF 40
ROCHA Cell 15 COMPUTED: KCS
Uppermost Leachate Sysiem CHECKED:

DATE: August, 1996

The equation governing flow within the geonet is:

0i = Q/8 Where: 0

The following tables and grap
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s[min

sfimin smisec

smisec
1.30E-03
1,07E-03
738504

sthmin
X )
1.86
1.29

smfsec

3.15E83
2.B8E.03

sfimin
3.52
2.9

2.00

smlsec
5A5E-03
£,50E-03
3, 10E-03

{percent)

0.48
0.44
0.31

7.50E-D4
6.866-04

476804

0.84
0.69
0.48

2.00E-03
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Geonet Transmissivity,

Gradient,

Flowrate in the Geonet,

Width Perpendicular to the Flow,

hs present actual test values and design values for the geonet. The
design values assuming a safety factor of 4.2 is applied to the test data provided.

Transmissivity SLT GS5-228 Geonet
Transmissivity vs. Gradient
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CLIENT: USPCH - Lotie Mountain Faciliyy SHEET 31 OoF 40

HEexb, PROJECT:  RCRA Cell 15 COMPUTED: KCS
EﬂGII\EEﬂh\G FEATURE: Uppearmost Leachate System CHECKED:
PROJECT NO.: 64.44.700 DATE: August, 199

The maximum length for which a single layer of GS-228 geonet can be placed, assuming non-
converging flow, is calculated as follows:

Continuity Equation:

Flow into the geonet is equal to the downward percolation (design leachate rate) times the area
over which percolation occurs,

Q= AV = VL  Where: V Design leachate rate,

Length of flow path,

Width perpendicular to flow

Total flow into the net from vertical percelation in
the area of L x f.

ose
[ T

The areas where the longest flow path will occur through the net is where the flow will be
conveyed down a sideslope and along the bottom of the celi to intersect with the collection drain.
The longest flow path and the least potential gradient for the geonet which would provide a
condition that design can be based on is in either sump no. 1 or sump no. 3, Sump no. | has
the least gradient and sump no. 3 has the longest flow path. The flow capacity of the geonet on
the floar of the cell will govern the length of the flow path. The total flow path in sump no. 1
is about 300 feet of which about 150 feet is on the floor of the ceit with a floor slope of 1.44
percent. Assuming a maximum head of 1 foot is allowed on the floor the resuiting gradient is:

(150 x 0.0144-+1)/150 = .0211 f/ft = 2.11 percent

The flow length in sump no. 3 is about 350 feet of which about 230 feet is on the floor which
has a slope of 2.26 percent. Assuming a maximum head of 1 foot is allowed on the floor, the

resulting gradient is:

(230 x 0.0226+1)/230 = .0269 fvft = 2.69 percent

The following table provides the calculations for the maximum length that can be allowed for a
single layer of GS-228 geonet. Assume 8 = 1 foot

Maximum Drainage

Design Leachate Rate, V

Geonet Allowable Length to a Single
Transmissivity, 8 Gradient, i} Layer of Geonet, L
- Condilin _ (inlda) (ﬁlm’m} 1 (slmin _ ect) . (feer) _
Sump No. 1, Empty 47454005 |  0.68 1 211 | 302.36 (oK)
Sump No. 1, Half Full 0.22 1.2731e-05 0.68 2.11 1126.97
Sump No. 1, Level Full 0.16 9.2593¢-06 0.43 2.1t 979.88
Sump No, 1, Full 0.15 B.6806¢-06 0.43 2.11 1045.21
Sump No. 3, Empty 0.82 4,7454e-03 0.62 2.69 351.46 (ok)
Sump No. 3, Half Full 0.21 1.2153¢-05 0.62 2.69 1372.36
Sump Ne. 3, Level Full 0.15 8.6806e-06 0.41 2.69 1270.54
Sump No. 3, Full 0.15 8.6806e-06 0.41 2.69 1270.54

October 24, 1996 tevision



CLIENT: USECH - Lone Mountain Facility SHEET 31 OF 40

PROJECT: RCRA Celt 15 COMPUTED: KCS
FEATURE: Uppennnst Leachate Sysien CHECKED:
PROJECT NO.: 64.44.T00 DATE: Augusi, 1996

Based on the data presented in the table, the geonet functions appropriately for all conditions
at a design safety factor of 4.2 and a maximum head on the uppermost liner system of
1 foot.

2. Converging flow to the drainage net from the southwest corner of sump no.l is also a
controlling design condition. The contributing area to the net is 24,417 sf. which needs to
be conveyed within a flow path width of 24 feet (for a presentation of drainage areas see
sheet 34). The flow based on an empty condition is:

(4.7454e-05 ft/min) x (24,417 sf) = .16 cf/min.
The flow capacity of the drainage net is:
(0.68 st/min) x (.0211 fi/ft) x (24 feet) = 0.98 ct/min NG at a safety factor of 4.2.

Determine the sctual safety fuctor: 0.98 x 4.2/1.16 = 3.55 which should be ok since
the design leachate rate will drop by a factor of
(0.82/0.22) = 3.72 shortly after the cell is in
operation. The safety factor will then be much
greater than 4.2,

B. Leachate Collection Drain (for a presentation of drainage areas see sheet 34)

The largest area contributing to a leachate collection drain in sump areas 1 through 8 is within
sump area no, 1. The area contributing drainage to the valiey of sump area no. 1 is about
85,677 sf. The design flow that the teachate collection drain should be able to carry is:

(4.7454e-05 ft/min) x (85,677 sf) = 4.07 ¢ffmin  at a near empty condition
{1,2731e-05 ft/min) x (85,677 sf) = 1.09 cf/min at a half full condition
(9.2593e-06 ft/min) x (85,677 sf) = 0.79 cffmin at a leve! full condition
(8.6806¢-06 ft/min) % (85,677 sf) = 0,74 ¢f/min ata full condition

A 3-inch diameter pecforated corrugated polyethylene pipe will provide sufficient capacity,
assuming open channel flow oceurs, to meet ail tlow conditions above. The capacity at a near
empty condition provides a safety factor just greater than {, however, as the cell fills the safety
factor increases to 3.7 at half fulf, 5.15 at level full and 5.5 at a full condition. The leachate
collection drain should, therefore, function adequately. All other sump drainage areas have
substantially less area contributing to the 3-inch diameter drain pipe, therefore, the leachate
collection drain should function properly for all sump areas.

I11. Sump Capacities and Pumping Frequencies.

The sump capacities were determined by calculations separate from the calculations presented herein,
Results from the calculations are presented on the following pages of stage and elevation vs. capacity
tables and graphs, The data presented on the following praphs aiso present the maximum sump
capacity at the 16-inch depth above the uppermost liner system that we understand the Oklahoma
DEQ approved in the sumps of the cell,

As each sump area fills with waste, the daily volume of leachate generated from precipitation events
decreases which also decreases the frequency for which pumping of leachate from the sumps is
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CLIENT: USPCI - Lane Mountain Facility SHEET 33 OF 40

PROJECT: RCRA Cell 15 COMPUTED: XCS
FEATURE: Uppermost Leachate System CHECKED:
FROJECT NO.: 64.44.700 DATE: August, 15%6

necessary. There will also be periods of time when very little leachate will be generated due to dryer
weather conditions. The information presented herein presents the pumping frequency that may be
required during peak precipitation events, similar to past events, in order the maintain a maximum
Jeachate depth in the sumps of 16 inches. If USPCI opts to install level sensors in the sumps, then
the pumping frequency may be determined by monitoring of the level sensors rather than active daily
pumping,

The data presented indicates that pumping activities may be required several times per day following
precipitation events that generate leachate rates similar to the peak day events resulting from the
HELP model. In gencral, however, the leachate rates generated will be much less than the peak day
rates provided by the model and the average daily rates based on the peak month event may be more
reasonable for a standard pumping frequency. The tables presented on sheet 40 of these calculations
provide the pumping frequencies based on peak day leachate rates and average day rates based on
peak month for the various waste levels in the ceil.

October 24, 1995 sevision
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CLIENT: USPCH - Lone Mauntain Facility SHEET 35 oF 40

HAK

ENGINEERING. RO O s COMPUTED; KCS
i FEATURE: Uppennost Leachate System CHECKED;
PROJECT NO.: 64.44,700 ' DATE: August, 19%6
Sump No. | - Sioge v Copasity Swnp Mo. 2 = Slage vi. Capatity

Stage Hevalion Crpaeity Suge Elevation Cupasity
() (1)) (L) (3] (] (e
0.00 1371.848 0.0 .00 137086 LX)
0.25 137,10 283 0,25 137141 283
0.62 137248 3213 0,62 1372.48 il
0,82 137268 683.7 Lil S 137297 1635.2
1.07 1372.93 1474.4 1.50 1373.36 37133
1.50 137336 3518.8

Uppermost Sump No. 1 Capacity
Stage & Elevation vs. Capacily

. 1.60 1373.46
23
T VL N N B 1373.26
1.20 " 11373.06
oo 3 =
-~ 1.00 137288 £
Py yal k| §
¥ 0.0 7 = 137266 =
= v, Y g
9 0,601 3 137248 3
/ Y
0.40 - 1372.26
! -
0.26- 1372.06
N
0.00% — 1371.85
0 1000 2000 3000 4000
500 1500 2500 3500 4300
Capacity (ch)
Uppermost Sump No. 2 Capacity
Stage & Elevation vs. Capacily
1.60 137246
/ ’“
1.40 -ty Ko i 137226
120 =] \“': 1372.06
: ] n -
e 10 — 3 137186 £
. e 3 5
% 0.80 7 : 137166 =
) o
& V4 & %
0,601 / N 137146 T
0.40 [ ‘:‘: 1371.26
0.20 = 1971.08
N
0.00 1370.86

O 500 1000 1500 2000 2500 3000 3500 4000
Capacity (ef)
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O3

sump No, 3 - Slage vs. Capacily

Sump No. 4 - Stage vs. Capacity

Stage  Elevation Capacily Slage  Elevalion Capacity
. {n (i {ef) (f) () {cn
L 0,00 13569.82 0.0 0.00 1366.82 0.0
0.25 1370.07 6.7 0.40 1370.22 81.0
0.57 1370.3¢ 1330 0.71 1370.53 2530
0.78 1370.60 303.0 1.07 1370.89 757.3
1.04 1370.83  603.0 1.50 137132 1851.2
1.50 137132 1644.0
Uppermost Sump No. 3 Capacity
Stage & Elevation vs. Capaclty
Leo : : ! T ¥ T ¥ ¥ T T T T 1371.42
L ey Vs Vo8 1L et v b b R SR D REH R L SEEI
120 _: L l : t t ] 1 1 H 1 ] -
i :"': - : R thiets Rttt el bbbl AR
3 ) t
R b A r g mimmrmam—r - --}1370.82 @
& : 1 : : toagl o o 0 0 8 = Vi
§080 =5 afm - "'l"f""rI":"%“ i s Tt ot R 3 7 X7 I
é-’, 1 3 1 ] 1 1 t 1 H ) 1 : g
0.60 + < --l-—--l--.s--r--.u!._l_...x U5 PR T ok o
[ R T ] BT Pairininbelabefiake 137042 I3
0.40 4 I__I ”I__I_ ] 1yl 1 ) 1 1 ] ] 1
- A=y S s er s aglmie s s e e e e e g = e 1370.22
R O
0.20 '['-1“,--7““.-".-“-1“3-—% S et R SEEEE B RE/ X0
I
0.00 wt——t—t—— et ot 1369.82
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Capacity (cf)
undreds
Uppermost Sump No. 4 Capacity
Stage & Elevation vs. Capacity
: 1.60 136842
ni = L
1,404 bl e owrr x 1368.22
1.20 5 1366.02
%)} -
- 100 Pa h 126782 E
= / ‘g e
L 0.80 4 < 1367.62 =
g b 3
“ 060 S 1367.42 3
0.40 ‘E 1367.22
0,20 '“:1» 1387.02
0,004 1366.82
400 0 800 1200 1600 2000 2400
200 GO0 1000 1400 1800 2200

Capacity (c1)
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CLIENT: USPCL - Lot Mowntain Facilily
PROJECT: RCRA Cell 15

FEATURE: Uppermosk Lenchinte Sysiem
PROJECT NO.: 6444700

SHEET 31 OF 40
COMPUTED: KCS
CHECKED:

DATE: Aupusi, 1996

Suwnp No, § + Stoge vi, Capacity

Suinp No, & - Suge vi. Capacity

Stage Elevallon Capacity Stags Elcvation Capasiy
) () (h () {n) {<h)
0.00 1364.86 0.0 8,00 1362.87 0.8
036 1365.22 58.2 0.19 136505 FIR )
0.72 1365.58 3424 0.12 1365.18 .8
1.08 13650 1052.8 0.65 1365.51 439,7
1.50 1366,26 2605.8 097 1365.83 1091.0
1.50 136437 28579
Uppermost Sump No. 5 Capacity
Stage & Elevation vs. Capacity
1.80 1366.46
1] n” 1~ e
1,40 AL AP B 1366.26
L~
1.20 e 1366.06
- / \Q;
. 1.00 < A 1385.86 £
£ 8 g
o a5 ==
8 0.80 o 1:?65.66 :
9 g80 / é 1365.46 iy
0.40 “p 1365.26
L
0.20 b 1365.06
S
0.00 1364.86
0 Sto 1000 1500 2000 2500 3000
Capacity (cf)
Uppermast Sump No. 6 Capacity
Stage & Elevation vs. Capacity
1.80 1364.47
1,40 AL — B AT 136427
s
1.20 — — \fJ‘r 1364.07
£ 100 X 1363.87 f,-;*
© 5 2
g 0.60 v S 1363.67 3
“? 080 /’é 3 136347 @
o
0.40 5 1363.27
0.20 ?_ 1363.07
q
0.00k— 1362.87
) 500 1000 1500 2000 2600 30

Capacity (¢}



HA&
ENGINEERING:

CLIENT: USPCl - Lone Mountain Facility
PROJECT: RCRA Cell 15
FEATURE: Uppermost Leschete System

PROJECT NO.:. 5444100

SHEET 33

OF 40

COMPUTED: KCS

CHECKED:

DATE: Aupust, 1996

K

Swnp Mo, 7 - Sage va. Capueity

Swnp No. 8 - Stage v, Copasily

Stage Elevaiien Capacity Stage Elevalion Crpachy
(0 ) tehy D) D) teh
0.00 137407 0.0 .69 1378.50 0.0
019 1371.56 244 D.16 1371.53 15.6
0.5 137188 200.1 0.50 1371.87 192.4
0.83 137,20 612.5 0.8 1372.20 6186
145 1372.52 13580 1.20 1372.57 1453.0
1.50 1372.87 2665.9 1.50 1330.00 72971
Uppermost Sump No. 7 Capacity
Stage & Elevation vs, Capacity
1.60 1372.97
LA A4 AR /2‘
A AL B 137277
1.2 5
0 / \;,‘: 137257
- 1.00 / X 137237 £
= ¥ [
&0 A 137247 £
& 80 /, 3 ;72 17 :
2 080 5 1371987
7 ?
0,40 - 137177
LY
020 ‘ § 137157
0.00 ! ! h ; : 1371.37
6 500 1000 1500 2000 2500 3000 3500
Capacity {cf)
Uppermost Sump No. B Capacity
Stage & Elevation vs. Capacity
1.607— 1380.10
1.40--'4%%7}. LephprSomps = Liar9s0
o A Jura CPposl
P L l 7 = 1379.70
N
- 100 / Sy 137950 E
= \ ra
8 08 4 30 2
& 0 /, = 1375.30 5
¥ g0 7{ \Q 137910 i
0.40 b\ 137890
i
0.20 Dy 1376.70
;
0.00 3 13786,
o 800 1000 1500 2000 2500 %0
Capacity (cf)
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HA&

HO(L FROJECT:  RCRA Celt I5 COMPUTED: KCS
BlBII\EENI\G. FEATURE: Uppermost Leachate System CHECKED:
PROJECT NO.: 64.44.700 DATE: August, 1996
FIND: Determine the capacity of a 3-inch diameter

corrugated polyethylene pipe in conveying
leachate along the floor valley created by the
intersecting {loor plains,

Maaning Equation Solution for Normal Flow Depth

(Circular Channel)

Flow (Q} = 0.068 cfs 4.07 cfm
Manningn{n) = 0.020
Pipe Diameter (d) = 0,258 feet 3.1 inches
Stope (So}) = 0.04
Normal Depth {y) = 0.237 feet
Flow x-section

area (A) w= 0.050 sq. fi.
Flow Top Width (T) = 0.143 feet
Perimeter (B} = 0.659 feet
Hyd. Radius (R) = 0.076 feet
Flow Veloeity (V) = 1.349 fifsec.
Froude Number = 0.401
Theta = 5.105 radians
Solve Equation = -0.000

. CRITICAL FLOW CONDITIONS

Critical Depth (ye)= 0.258 feet
Critical area (Ac) = 0.052 sq. ft.
Top Width (Te) = 0.000 feet
Perimeter (Pe} = 0.812 feot
Hyd. Radius (Re) = 0.065 feet
Flow Velocity (Ve) = 1.294 fifsec.
Froude Number = 0.000

Theta = 6.283 radians
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CLIENT: VSPEI - Lane Moumain Facility
FROJECT: ~ RCRACAI IS

SHEET 40 OF 40
COMPUTED; KCS

ERG“\EEN NG FEATURE: Uppermost Leachate System CHECKED:
PROJECTNO.: 6444700 DATE: August, 1996 -
Revised 10/14797
. 205

Sum 1=~ 2583 of

Sump2= 2137 .
Peak Day Avg Day from Peak Monl Peak Day Avg Day from Peak Mont
Volume Frequency| Velume  Frequency Volume Frequency| Volume  Fraquancy
Condillon {e) {days) {cf) {days} Condition {ch {days} {ch) {days}
Emply 13509 0.2 3163 0.8 Empty 9220 0.3 2133 1.3
112 Dl 824 0.7 1999 1.3 142 full 2333 1.2 197 2.0
Level full 2636 1.0 1889 14 Level full 1666 16 1154 24
fult 2471 1.0 1609 1.6 full 1666 1.6 1000 2.7
Sump3= 4200 «of Sump 4= 1335
Peak Day Avg Day from Peak Mant Peak Day Avg Day from Peak Mont
Volume Frequency| Volume  Frequency Volume' Frequency] Volume  Frequency
Condilien {c) {days) {ch {days}) Condition {cl} (days) {ef) {days}
Empty 2089 o1 213 0.8 Emply 7820 0.2 1831 o7
12 fult 2330 086 1376 0.9 412 {uld 1807 0.7 4185 11
Lavel full 1664 0.8 1166 1.1 Level (utl 1430 0.9 851 1.4
fult 1664 0.8 988 1.2 full 1335 1.0 §12 1.6
Sump 5= 1875 of Sump 6 = 2190
Peak Day Avg Day from Peak Monl Peak Day Avg Day from Paak Monl
Vome Fraquency| Volume  Frequency Volume Frequencyi Volume  Frequancy
Condillon {c) (days) {ch {days) Condlifon {ch {days) {cf) {days)
Emply 7960 0.2 1890 1.0 Empty 11071 0.2 2188 1.0
172 ull 1867 1.0 < 1238 1.6 12 full <2397 ne 1415 1.5
|Leve! full 1474 13 954 2.0 Level (ull 172 1.3 1189 1.8
full 1376 1.4 824 2.3 full 1712 1.3 1038 2.1
Sump 7= 1945 «of Sump 8= 1813
Peak Day Avg Day from Peak Mont Peak Day Avg Day from Peak Mont
Volume Frequency] Velume  Frequency Voluine Frequency] Yolume  Frequency
Condilion {eh {days) {cf) - {days) Conditlon {ch) {days} {ch) {days)
Emply 11474 02 2687 0.7 Emply g228 0.2 1651 1.1
142 full 3078 0.6 1698 141 172 full 3000 0.6 214 2.0
Level full 2238 0.8 1535 1.3 Levet full 1457 1.2 1026 1.8
{uil 2099 0.9 1318 1.5 fuil 1371 1.3 943 1.8




NOTE:

POLYFELT WAS SOLD TO TENSAR CORPORATION WHO THEN BEGAN
MANUFACTURING POLYFELT TS-700 UNDER A NEW PRODUCT NAME OF
TENSAR TG-700. ATTACHED IS A COPY OF THE PRODUCT SPECIFICATIONS
FOR TENSAR TG-700 VERIFYING THAT THE MATERIALS ARE THE SAME.
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FROM POLY-FLEX. INC. 214 888 8331
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EVERGREEN TECH. INC.
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o
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Kooz

Teasar Corporatlon

1210 Gillzena Parkway

Morrow, GA 30260

cs

Subj: TQAT700 Cectextile Cartificate of Compllance

Re : Laldlaw Environmental, Lone Mountaln Faclifty, Order# 001061, PO # 8-8087

Dear SivMadam:;

This letter certifies that TG700, shipped FOB Evargresn, Alabama, on 8/7/68, manufaciured by Evergreen
Technologlas, masls or excoeds the minkmum requiréments fistad below,

PROPERTY

Waight

Thickness

Grab Strength

Grab Elongation
Tear Strength
Muilen Burst
Punclure Rexlstancs
ALDS,

Parmiittlylty

Water Panmaabilily

Water Flow Rate

LV, Resistanca
(500 hours)

(1) Vilues In weakar principle dirs
values (i.e. test results from any

TEST PRUCEDURE

ASTM D 5261
ASTM D 5189
ASTM D 4632
ASTM D 4832
ASTM D 4533
ASTM D 3788
ASTM D 4833
ASTMD 4751

ABTM D 4481
ASTM D 4491
ASTM D 4401
ASTM D 4335

maet of excaed the minimum valyes isted),

VALUEN)

8.0 ozfyd2
60 = Mil

210 . fbs

& %

80 |bs

400 psi

100 Ibs
212 * US Std Sleve
(ro) " mm

1.3 ~ dfsec
0.3 * omisea
100 " gpmisqft
7 %

cllonr. Unlass notéd otherwiss, these valuss represant minimum avarage toll
asmpiad rolt In a lot, tested In accordance Wkh ATTM D 4758-28 shall

* Delsmined st the Yme of maaufactudng, storege and handiing condlions which differ from those found In
ASTM 0 4873-88 may Influsncs thesa propeities.

Unless noted otherwlse, this caitiflcation Is bused on testing conducted by Evargraan Technologies Quality

Assurence & Qualty Control tasling labo
this tetiat of canification to Indicate our commiiment ta provid
meet er exceed tha minlmum average roll valuas in accondance

Tosting and Matarlals (ASTM) test method.

S!nmml}

ratoriss at the tme of manufaciuring. Eve

rgrasn Tachnologies lasues
ng our customers with a quaiity product which wil
with the appilcable Amercan Soclety for

200 Miller Sellers Delve @ Bvargreen, Alabema 36401 @ Tal, 334,578.5003 @ Fax 334.576.6141
A pitsldlary of The Tensar Corporstion
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APPENDIX 3

Geotextile Filter Fabric



CLIENT: USPCT - LONE MOUNTAIN FACILITY SHEET 1 OF 6

HOsE=nt PROJECT:  RCRACELL1S COMPUTED: PGH
ENCINEERING FEATURE:  OEOTEXTILE FILTER FABRIC DESIGN CHECKED:
PROJECT NO.: 64.44.300 DATE: April 29, 1993

Geotextile filter fabric is to be placed on top of the drainage net to serve as filter for the
overlying materials. Check design criteria of Table 3-3 p3-30 “Geotextile Engineering Manual”
by U.S. Department of Transportation" to determine the soil retention and permeability criteria
that must be met with the soil protective cover material. ‘The geotextile filter fabric that is
proposed for use is Polyfeit TS-700.

A. Polyfelt TS-700 Geotextile Filter Fabric.
Product design specs, for Polyfelt TS-700 are:
U. S. Standard sieve size - Equivalent Opening Size (EOS) of the fabric:
EOS = 70 to 120 sieve

Water permeability (k) normal to the plane of the fabric taken from the manufacturers
specification sheet for the fabric is:

k, = 50 x 107 for a normal bearing pressure of 0.3 psi,
k, = 10 x 10? for a normal bearing pressure of 14.5 psi.
k,= 6x10? fora normal bearing pressure of 29.0 psi.

Betow is a curve of permeability normal to the plane of the fabric versus the normal
hearing pressure on the fabric generated from the data presented above.
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CLIENT: USPCI - LONE MOUNTAIN FACILITY SHEET 2 OoF 6

PROJECT:  RCRA CELL 1S COMPUTED: PGH
e ] FEATURE:  GEOTEXTILE FILTER FABRIC DESIGN CHECKED:
. ( PROJECT NO.: 64.44.300 DATE: ApslL29, 1993
B. Soil Retention

Criteria from Table 3-3 for:
< 50% passing the #200 sieve.

AOS (Oy) = EOS £ B*Dyy iy

where: B =1 for c,<20rC, 28
B = 0.5C, for 2<C. 4
B = 8/C, for 4 <C, <8
and:
Cu = Dtﬂ (loiDlDIB {aoil)
Dys ooy > EOS/B therefore, for Polyfeit TS-700:
Dys i = 0.212 mm for ¢, <20rC, 28
Dys iy = 0.212/0.5C, for 2, <4
Dy oy = 0.212C /8 for 4<C, <8

> 50% passing the #200 sieve.

7 Qg = EOS
{M Ol;s = ]‘SDas{wm

and AOS NO. gy = No. 50 sieve

Dgs iy > EOS/1.8 therefore, for Polyfelt TS-700:

D!S (s} > (.10 mm
C. Permeability Criteria
Ky daier 2 107K, ity “or" Ky iy L. Ku @i 10

The fabric permeability is dependent on the normal bearing pressure as presented with
the fabric specifications for Polyfelt TS-700. The soil permeability criteria is, therefore,
also dependent on the normal bearing pressure on the fabric.

1L Check the soil protective cover material with the above criteria for soil retention and permeability
using the Polyfelt TS-700 Geotextile Filter Fabric.

A Normal Bearing Pressure (N}

The maximum elevation difference between the top of the future closure cap and the
fabric occurs at the center ridge line of the closure cap above the sump 3 center flow
line. Evaluate elevation to surface of middie liner,

g 3

(-..‘ AElev. = 1441.9 - 1365.5 = 76.4 feet
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CLIENT: USPCI - LONE MOUNTAIN FACILITY SHEET 3 OF &

PROJECT:  RCRA CELL15 COMPUTED: PCH
ENGINEERING FEATURE:  GEOTEXTILE FILTER FABRIC DESIGN CHECKED: K¢S
PROJECT NO.: 6444300 DATE: Aprit 29,1993

The Normal Bearing Pressure is:

0.83' Erosion Protective Rock at 110 pct = 88.0 psf
70,1’ Waste at 120 pcf = B412.0 psf

5.50' Soil Protective Cover at 125 pef 687.5 psf

9,187.5 psf

N TOTAL = 63,8 psi

B. Check the Soil Protective Cover material used of previous construction projects

with the soil retention criteria above. Gradation analyses were conducted on two
samples of the Soil Cover material and the results are shown below:

Opening Size | Sample 1 Sample 2

Sieve No. (mm) % Passing % Passing
8 2380 98 100
16 1.190 93 100
30 0.550 71 - 98
50 0,297 28 75
100 0.149 3 11
200 0.074 0 0

100
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CLIENT: VSPCE - LONE MOUNTALN FACILITY SHEET 4 oF &

PROJECT: RCRA CELL 15 COMPUTED: PGH
FEATURE: GEOTEXTILE FILTER FABRIC DESIGN CHECKED:
PROJECT NO.: 64.44.300 DATE: April 29, 1992

Tl

In the case of both samples taken, less than 50 percent passes the No, 200 sieve. The
Uniformity Coefficient of each sample is:

C, = 0.22/0.075 = 2.93 C, = 0.23/0.037 = 6.22
Dy > 0.212/0.5(.93) = 0.14 mm “and" Dygqy = 0.39 m OK

Dy = 0.212(6.22)/8 = 0.16 mm "and" Dy = 0.46 mm OK

Check the permeability of Soil Protective Cover material used on previous construction
projects with the above criteria. Information obtained during the design of Containment
Facilities 1 thru 5 in Minnesota indicated that for a normal bearing pressure of 63.5 psi
the Kgwag = 4 X 102 em/sec,

Ky = ~0.04 cm/sec .. Koy < [03/10 = 003 cm/sec "or" 3 x 107 cmi/sec.

ﬁ;ccording to permeability tests conducted by Chen-Northern, Inc. during a previous
construction project the Soil Protective Caver material had the following permeabilities:

at 90% compaction 1 x 10 c/sec < 3 % 10° cmfsec OK
at 95% compaction 8 x 107 cm/sec < 3 % 10* cm/sec OK

Check the strength of the Filter Fabric against Burst Resistance. Since the geotextile
fabric is being placed on the geonet, the fabric must have sufficient strength to bridge the
ridges of the geonet without failure, According to Robert M. Koerner (1990) in

*Designing with Geotextiles” (published by Prentice-Hall, Inc.) the required fabric burst
strength to bridge the gap is:

Treq‘d = [)'d\,
where
Teqa = the required fabric strength
P = the stress at the fabric’s surface, which in the worst case would
equal the overburden stress at closure = 63.8 psi.
d, = the maximum void diameter, or in this case the gap distance

between ridges of the geonet = 0.5 inches.
Thus, Tegs = (63.8)(0.5) = 31.9 psi

The geotextile will be designed using the design-by-function concept recommended by
EPA for the design of hazardous waste facilities. According to EPA (1989, pg. 56),
*whatever parameter of a specific material one is evaluating, a required value for the
material must be found using a design model and an aliowable value for the material must
be determined by a test method. The allowable value divided by the required vajue
yields the design ratio, or the resulting factor of safety.” Thus in evaluating the tensile
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CLIENT: USPCI - LONE MOUNTAIN FACILITY SHEET 3 OF 6

PROJECT:  RCRA CELL15 COMPUTED: PGH
ENGINEERING FEATURE:  GEOTEXTILE FILTER FABRIC DESIGN CHECKED:
PROJECT NO.: 64.44.3% DATE: April 29,1593

resulting factor of safety.” Thus in evaluating the tensile strength requirement for
the filter fabric, an allowable tensile strength is divided by the required tensile
strength to determine the factor of safety for the design, or:

Factor of Safety (FS) = Tyou/ Treqa

where
Taow = the allowable tensile strength as obtained from laboratory
testing, and

the required tensile strength as obtained from design of the
actual system

Toeg

It

Koerner (1990} in "Designing with Geosynthetics” suggests that additional factors
of safety be applies to the tensile strength value found by test method to account
for installation damage, creep and for biological and chemical degradation. IN
accordance with the procedures recommended by Koerner (1190), an additional
factor of safety of 1.5 will be applies to the tensile strength found by test method
for installation damage, an additional factor of safety of 1.2 will be applied to the
tensile strength value for creep, and an additional factor of safety of 1.8 will be
applies to the test tensile strength for potential 'biological and chemical
degradation, This value becomes the allowable value to be used in the equation
above. This is in addition to the factor of safety to be used in the design-by-
function concept discussed above. The test value is the Mullen burst Strength
which is equal to 320 psi for Polyfelt T5-700. Thus,

= 320 = 1bsg
Ta110w (1.5x1.2x1.8)} ga.aftz

Koerner (1990) also defines another process acting on the fabric at the same time
as the tendency to burst. This is one of tensile stress being mobilized by in-place
deformation. This would occur when the geotextile fabric is locked Into position
by the soil above it and the ridges of the geonet below it. A lateral or in-place
stress could be mobilized if two ridges of the geonet were to give or spread
outward form the load of the soil placed on top. The maximum strain would
occur if the ridges folded over completely, thus stressing the filter fabric. This
maximum strain would be equal to the height of the tow ridges.divided by the
original gap separation. The height of each ridge is approximately 0.1 inches.
The ga; separation between the ridges in 0.5 inches. Thus, the maximum strain
would be 0.2/0.5 = .4 or 40%. Koerner defines the tenstle force being mobilized
as being related to the pressure exerted on the fabric as follows:
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PROJECT; ~ RCRA CELL1S COMPUTED: PGH
ERGINEERING FEATURE:  GEOTEXTILE FILTER FABRIC DESIGN CHECKED: KLS
PROJECT NO.: 6444300 DATE: April 29,1993

ngq’d.-p!(e) 2

the mobilized tensile force

reqd &
1 = the applied pressure which would equal the overburden
stress at closure = 63.8 psi.
e = the strain of the geotextile between contact points, = 0.4

Thus, T, = 63.8(00.4)" = 10.2 Ibs.

To determine the factor of safety (FS), Tiequ I8 compared with an allowable T
which is the grab strength divided by the additional factors of safety referred to
above. The Grab Tensile Strength for Polyfelt TS-700 is 210 lbs.

210 lbs

_ =64.8 ==

Tattow™ (1.6xL.2XL.8) : fe?
64.8
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MATERIAL DPESCRIPTION

uscs |  AASHTO
SP

o SAND, MEDIUN GRAINED

Project Ho.:

' GRATN SIZE DISTRIBUTION TEST REPORT
TWIN CITY TESTING CORPORATION

Figure No.

4220 90-596.05 Remarks:
Project: MH. INDUSTRIAL CONTAINMENT FACILITY PORING NO. F=B
o Location: ROSEMOUNT, MINNESOTA
SAMPLE NO. 11
PEPTH {Ft.D: n4 ., 5-26.5
_Date: p ol {v
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BRAIN SIZE DISTRIBUTION TEST DATA FJest No.: %
Ei:”“““‘“”””"‘""””:_:“:: “““““““““““““““““““““““““““““““““““““““““““““““““““
: ( y Pt A
$ 2 Mo 3220 f0-5F0.03
jects M, IMDUSTRIAL CONTAINMENT FACILITY

Sample Data
ation of Sample: ROSEMOUNT , MINNESOTA
nple Description: SAND, MEDIUM BRAINED
°S Class: SP Ligquid limit:
SHTO Class: Flasticity index:s
NCJ‘tEE -
marks: BORING MO, F-% GSAMFLE NO. 11
DEFTH (ft.): 24.5-26.0
g. HNo.:
Mechanical Analysis Data
Leve Size, mm Fercent Tiner
(BT LnchES .95 100.0
4 4,740 99.2
L0 2,000 7.9
BFAn 0.420 29.0
3 0,149 .1
jeis T G074 1.8
Fraciional Camponents
v T odin. = G0 2 BRAVEL = 0.8 woBeND = 7.4
FINEE = 1.8
38= 1.0 Lon= 0,754 DBEO= 0 LI2
e 5,.4290  DID= 0.F8470 Dilos= O 23578
- o= 1.0328 U E T.2063
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LABORATORY TEST DATA

PROJECT: M Industrial Containment Eacility = Rosempunt.

uls|

q & Management, Lid

DATE:

712190

Boring MNo.

" REPORTED TO: Envivonmental Engineerin

108 NO.:.4220 90-590,0%

3

.._,),V

F-5 F-5 P-1 p.7
Sample No. Composite Composite
Sample Designation 27 28 16 & 11 g &9
Depth (8 ™™ 64%-65% 654661 20-26 15-21
Type of Sample SB S8 S8 S8

. I Lean Clay Sand 'w/a’ 1ittlgs Clayey sand |Sand w/a Titth
%ﬂ?g;ﬁgm gravel, fine [w/a Tittle gravel, mediun
' to medium gravel grained
grained
(cL) (sp) {sc) {sp)
In-Place Moisture Content (%)
Moisture-Density Relation of Soil
(ASTM:D698)
Max. Dry Density (PCF)
Optimdm Moisture Content (%)
. Permeability Test
Toal Na. 1 i 1 |
Tyoe of Test Constant Head | Constant Head] Falling Head Constant He
. IH=stta In-9iid
Type of Specimen Natural Remolded Natural Remolded
$pecimen Height (inchest 1.35 1.31 1.91 3.00
Specimen Dlameler (inches) 1.37 1.86 1.1 1.86
DOry Density (PCF) 118.3 114.4 132.7 119.8
Petcent of Mu.‘Demity
Matnure Content %) 4.4 7.4 6.8 0.8
Maa, Hetd Difecential (R 0.9 0.3 5.0 0.3
Confining Prevure
{Etfective - P5H None None 2.0 None
Water Temperature {*C 18 19 22 21
Coeliicient of Perm abiti
a0 ity s8x10-7 | 1.5x1w0-3] 1.7x10-8 | 5.4x10
X @ 20°C thmin) 1.1 x 10 -b 28x10-4 | 3.3x108 1.1 % 10
Atterberg Limits
__muid timit_{%])
Plastic Li;ni! (%) o
Plasticity Index

SL-26(77-8)
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NOTE:

POLYFELT WAS SOLD TO TENSAR CORPORATION WHO THEN BEGAN
MANUFACTURING POLYFELT TS-700 UNDER A NEW PRODUCT NAME OF
TENSAR TG-700. ATTACHED IS A COPY OF THE PRODUCT SPECIFICATIONS
FOR TENSAR TG-700 VERIFYING THAT THE MATERIALS ARE THE SAME.
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o TN 16528 USPCH LONE MOUNTALN ¥k N0, 4UBBYTbYG
—-1686 13:09AM FROM

POLY-FLEX, INC. 214 988 B331 P.2
08/21/66 FRI 16:38 FAX 334 578 6141 EVERGREEN TECH. ING.

= Evergreen

Technologies B

Tensat Carporation
1210 Cilizans Prrkway
Mamrow, GA 302680

Subj) TG700 Gaotexille Cadificate of Compliance
Re : Laldlaw Environmantat, Lone Mountain Faclity, Order # 001061, PO #8.8087
Doar SidMadam:

This letter r.mmas‘that TG700, shipped FOB Eveigreen, Alabams, on 6/17/08, manufactured by Evergreen
Technologles, meats or axcseds the minkmum requirements listed below .

PROPERTY TEST PROCEDURE VALUE(4)

Waight ASTM D 5281 B0 ozfyd2

Thickness ASTM D 8198 g0~ MU

Grah Strength ASTM D 4832 210 dbs

Gral Elongation ABTM D 4832 50 %

Tear Steength ASTM D 4533 85 «  fbs

Mullen Bugst ASTM D 3768 400 ps!

Punciure Reslisiance ASTM D 4833 {00 tbs

AD.S, ASTM D 4751 212 * US Std Sleye
@0 * mm

Parmittivity ABTM D 4401 13 * 1/sec

Watsr Penmeatyiity ASTM D 4421 0.4 * an/sen

Waler Flow Rate ASTM D 4404 100 * gpm/asqg ft

V. Reslistanca ASTM D 4338 70 %

{500 hours)

{1y Vilues In weaker principle dlredl:'m. Unless notad otherwlss, these valuss rapresent minlmum average roll

valuas {i.6. 1ost results from any ssmpiad roll in 4 lot, tested In accordance with ASTM D 4758-88 shall
meet of excaed the minfmum vaiues listed).

« Detormined st the time of manufacturing, sterege snd handiing condiilons which differ from {hosa found In
ASTM D 4873-68 may Influanca thess proparties.

Unless noled otherwlse, this catification Is basad on testing conducted by Evergraan Technologles Quallty
Assyrance & Quallty Canlrol {esting laboratorias at the time of manufacturing, Evergrasn Tachnologies 1ssuns
this letior of carification o (ndicale our commilment tb providing our custorners with a quality product which wiit

meel or exceed the minimum average roll valuss in socordance with the appllcable American Soclely for
Testing and Materfals (ASTM) tost meihed.

200 Miller Sellers Drive ® Evergreen, Alabama 36401 @ Tel, 334 578,9003 ® Fax 334.878.615%
A 3ubsldlary of The Tensat Corporation

o
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APPENDIX 4

Leachate Withdrawal Pipes
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SHEET 1§ oF 6

CLIENT: USPCI
PROJECT: RCRA Landfill Cefl 15 COMFPUTED: MEA
FEATURE: Leachste Withdrawal Pipe Design CHECKED:

DATE: Mod 413/86

PROJECT NO.: 64.44.700

Evaluate the long-term strength of the HDPE pipe against failure or significant foss of cross-

sectional area.

Reference Manual: "Driscopipe Systems Design®, by Phillips Driscopipe, Iné., 1991 .

Design Criteria: .
Pipe Diameters = 12 inches - bottor and middle pipes, 16 inches uppermost pipe

Maximum Height of Overburden (See drawing below)

TIMATES]
5{/ E;G,ﬁ/ S%ﬂ Aoﬂgzr e &ELM’I
HASED O . :
107, eAP SLTE ! 23¢9, /5 PHH O
e 2 VEY) 2 L T L 4
H 136875 S 3O
Fas J7e2.08"  IH#2.7
f4 rBeu.tS” IR 2
e K /3ex. €7 patal 5"
_ ———-1507731‘{ .1 i R
A 1376. 64 rw3kH

at Sump 6 over bottom pipe =

Maximum height of overburden occurs
1444.2 - 1360.2 = 84.0 ft.

Unit weight of overburden:

Soll cover = 125 pcf

Waste = 120 pef

Unit Weight Rock Cover = Assume 110 pef
A. Soil Pregsure by components

PT=PS+PL

where: P; = Total load pressure
P, = Static or dead load pressure

P, = Live toad pressure

design manual shows that for a height of cover over
ficant. At 2 ft. of minimum cover, the total dead load
00 psf. Thus, the uliimate

Chart 30 of the above referenced
16", the live load becomes insigni
plus tive load for HS 20 highway loading is only around 12
dead load is the governing design criteria and P, +0.

P; = Ps = height of overburden x unit weight of overburden

P, = 10/12(110} + 5.5(125) + 77.7(120) = 10,100 pst
= 70.2 psi



ey
7 i
R

ek

CLIENT: USPCL

PROJECT: RCRA Landfill Cell 15
FEATURE: Leachats Withdrawal Pipe Design
PROJECT NO.: 64.44,700

SHEET 2

oF 6

COMPUTED: MEA

CHECKRED:
DATE:

hod 413196

GChart 30

H20 Highway Loading
i - AT Y i .
KEs 2
o a2

Halght of Cover Over Flpe— In Fesl

B,

tons is simulated.

o
\.
-I
A

e
A A
1500 2000

500 1000
Unit Load In Pounds per Square Faol
Evaluate Wall Crushing (Assume SDR - 15.5)

S -
(1) 8, = L32B=Lop,

3’?,% lota: Tha H20 live load assu
01 applied lotwo 187x 20" ereas,
o {ha otherlocated ot a distanco ol 72 away, In 1hls manner, atny

"f‘% }'.ﬂ Sourcc:Amurtcanlmnandsm!lm\!tule.

where; S, = Actual ring hoop compressive stress

(2) Safeyy Factor S
A

where; CYS = Compressive yield stress

CYS = 1500 psi

mes two 16,000 b concenlrated foads
one located over the palntin gquestion, and

Washington, D.C.

Solving the two equations (1) and (2) simultaneously, determine the SDR which would

allow for a safety factor of 2,
CYS

= C5 5, = 130 =750 psi

SA

opR= 25441 « 2(750) . =22 «Not a limiting

P, 0.2

Actual Safety Factor is: CYS/SA

Where:
Sa

(15.5 - 1)70.2/2 = 509 psi

SF

i

1500/509 = 2.9 OK

factor

ckioad of 20



CLIENT: UsrCl SHEET 3 oF 6

PROJECT: RCRA Landfill Celi 15 COMPUTED: MEA
FEATURE: Leachste Withdrawa! Pips Design CHECKED:
PROJECT NO.: 64.44,700 DATE: Mod 4/3/96

Evaluate Wall Buckiipg

Wall buckling takes into consideration the soil strain around the pipe. Since, the lower
part of the pipe is in 2 washed gravel which bas a lower soil strain than the soil to be
placed around the pipe up the slope, determine Py with 1.25 less feet of overburden. For
example, the design manual suggests an E® value of 3000 psi for manufactured rock,
which as provided below is sufficiently higher than the clay or clay/sand soil mixture will
have.

P, = 10/12(110) + 5.5(125) + 76.5(120) = 9,959 psf
= 69.2 psi
Safety Factor for wall buckling:

where; P, = critical buckling soil pressure at the top of the pipe, psi.

PCB=0'8\’E xPC

where; B = Soil modulus in psi calculated as the ratio of the
vertical soil pressure to the vertical soil strain
(e,) at a specified density.

Pe = Hydrostatic critical collapse pressure.
According to testing performed by Applied Geotechnical Engineering Consultants
(AGEC) on on-site clay soils, AGEC recommends that a soil strain (e,) of
between 2.65% and 3.3% be used with a load of 9,959 psf. Use 3.3% to be
conservative. The clay soil should be compacted to at least 95 percent of the
maximum dry density as determined by ASTM D-698 (Standard Proctor -
Density). The results of the testing performed by AGEC are included in their
July 21, 1994 and July 12, 1994 letters attached.
Therefore, use a soil strain {g,} = 3.3%.
g, = 3.3 percent = 0.033
E' = Pfe, = 9,959/0.033 = 301,788 psf = 2,096 psi

p. - 2.32E
¢ (SDR)?

where; E =  polyethylene modulus of elasticity



CLIENT: UsPpCt SHEET 4 OF 6

e

PROJECT: RCRA Landfill Cell 15 COMPUTED: MEA
FEATURE: Laachate Withdrawal Pipe Design CHECKED:
PROJECT NO.; 64.44.700 DATE: Mod 473196
salving for SDR;

I3V E
SDR—.‘ P

£ is determined from Chart 25 assuming a 50-year period and stress in the pipe wall S,

Charl 25
Time Dependent Modulus of Elasticity for
Polyethylene Pipe vs, Stress intensity (73.4°F)

10007 34 uawmiazam 4
-1t T
T ST C LT
2000t ST T <t : 5 _':! L
I' L] » - bk :; E ‘.1— )
; T i AiREacian Ay - RassiimsLaIe wi
B P H ‘ ORI QR EER I ERES GREE LR .
Tos e 31 ; S R I TR A
: i =
TN 7i % n i
- ia Hi=
‘t [7ee) % e :E. T
o EEE —Hih T
o o
z wm* " - + 41 1l
5. = n
a 0 n 0
% E
lu LY. 0] I i
} o raty
0 + a
. : ia i
4 mines
30000 P 3 H
A - =
':
000 H i
-
si b ;
10000 b JHT LE i) i
42T : SHERE L
A A A A A A A A
103 200 00 Eh L] RN ™ &0
Tenalle, Streas, pbl
{134

HOTE! The hoe term medutus ol elaticity of Delscoplpe per ASTM D 638 [5 approximstely
100,600 pal. Buw o the cold tlow (creap) characterdatic of the plpt malerial, thiis modulus is
depandentupon the strass intansity and the time duestion ol the apptied simss.



CLIENT: USPCI SHEET § OF 6

PROJECT: RCRA Landffl Celt 15 " COMPUTED: MEA
FEATURE: Leachsts Withdrawal Pipe Design CHECKED:
PROJECT NO.; 64.44.100 DATE: Mod 4/3/96

S
K i

Determine actual safety factor for SDR-15.5 against wall buckling.

P, = 69.2 psi

S, = (SPR-1)P{/2 = (15.5-1)69.2/2 = 502 psi

E = 19,100 psi from Chart 25

Pc = 2.32E/(SDR)’ = 2.32(19,100)/(15.5)° = 11.90 psi

E' = 2,096 psi (above)

Pep = 0.8 (B'xP )" = 0.8 ((2,006)(11.9))"* = 126.3 psi

SF(SDR‘H-S} = PCB’PT = ]26.3!69.2 = 1.8

Check using a mixture of clay and sand soil at a 50:50 ratio:

Again, according to testing performed by Applied Geotechnical Engineering
Consultants (AGEC) on the on-site clay and sand soils, AGEC would recommend
a soil strain (e,) of 2.9% be used with a load of 9,959 psf. Mote: that this value
assumes a wetted condition. Therefore, the actual value woutd probably be less
than this value and the analysis should be conservative. The clay/sand soil
mixture should be compacted to at least 95 percent of the maximum dcy density
as determined by ASTM D-698 (Standard Proctor Density). The results of the
testing performed by AGEC are included in their July 21, 1994 and July 12,
1994 letters attached.
Therefore, use a soil strain {e) = 2.9%,

e, = 2.9 percent = 0.029

B = P e, = 9,959/0.029 = 343,414 psf = 2,385 psi
Determine actual safety factor for SDR-15.5 against wall buckling.

P, = 69.2 psi

Sa

i

(SDR-1)P;/2 = (15.5-1)69.2/2 = 502 psi

E = 19,100 psi from Chart 25

P, = 2.32E/SDR)® = 2.32(19,100)/(15.5) = 11.90 psi
Poy = 0.8 (E'XPY)" = 0.8 ((2,385)(11.9))" = 134.8 psi

SF(SDR-!S.S} = Pcsip-“ = 134.8)’69.2 = 1.95 OK



CLIENT: USPCI SHEET & OF 6

PROJECT: RCRA Landfill Cell 15 COMPUTED: MEA
FEATURE: Leachato Withdrawal Pipe Design CHECKED:
PROJECT NO.: 64.44.700 DATE: Mod 413196

@,

D. Evaluate Ring Deflection Usi SDR =15

According to the design manual, "design by ring deflection comprises of a calcutation of vertical
soil strain to ensure it will be less than the allowable ring deflection of the pipe.”

The design manual gives an allowable ring defiection, for SDR-15.5 pipe, of 3.9 percent.
The soil steain (e), as defined earlier is 2.9 percent.

Since the soil strain is less than the allowable ring deflection (2.9 < 3.9), the pipe is adequately
protected against ring deflection.

I1. Check the required length of HDPE pipe to allow for contraction/expansion due to thermal changes.

A. Differential Pipe Length Due to Temperature Changes

Check uppermost pipe since that will be the pipe exposed to major temperature
differentials. The middle and bottom pipes will be backfilled and therefore not exposed
to extreme temperature fluctuations.

SR I'd

ElL e M3 0

— TOF Lt SAVIEMENT
B a0 £ EL.

JoP oF SoFrLl
coved

=L 1362.Y

Assume maximum AT = 100° - 10° = 90°

AL = (@) (AT) (L)

where; o = coefficient of thermal expansion
= 1,2 x 10 in/inf°F
L = pipe length in feet

AL =(1.2x109O0°F)(200.1°)(12 */f) = 25.9 in. = 2.2 f,



AT,

ﬂ:"’:ﬁ

5

Applied Geotechnlcal €ngineering Consultants, Inc.

July 21, 1994 @"\\

HA&L Engineering
6771 South 900 East
Midvale, Utah 84047-1436

Attention: Marv Ailen

Subject: Clay/Driscopipe Compression
Lone Mountain Facility
USPCI Waynoka, Oklahoma
Projact No. 24292A

Gentlemen:

Applied Geotechnical Engineering Consultants, inc. conducted laboratory tests on samples of

the leachate withdrawal pipes.

lean clay and mixtures of lean clay with sand to measure the vertical strain when loaded from
200 to 9,250 pounds per square foot. The tests were conducted to assist in the design of

The laboratory tests were conducted in one-dimensional consolidometers on remolded samples
that were submerged during testing. Aletter summarizing our test results was submitted on

July 12, 1994.

Subsequent to our original testing, we visited with Dr. Reynold Watkins of Utah State
University with respect to the procedures developed by Dr. Watkins on butied fiexible pipe
design. The standard design charts indicate the vertical stress-strain data for typical trench
backfill from actual tests. “The chart indicates that the values do not apply for clay soils.

Due 10 the fact that the backfill for the USPCI facility is clay soil, Dr. Watkins was asked ta
recommend a procedure 1o determine the strain which should be used in design. Dr. Watkins
indicated that a conservative approach would be 10 conduct one-dimensional consolidation
tests and incorporate the amount of strain measured up to the design load. Healso indicated
that the lateral restraintis conservative withthe one-dimensional consolidation, due to the fact
that as the flexible pipe is compressed, the pipe will push into the adjacent soil. With this in
mind, Dr. Watkins recommended that a realistic strain for our analysis would be to use one-

half of the one-dimensional strain.

Additional Testing

In review of the actual field conditions, the clay backfill around the pipe will not be submerged.
With this condition, additional testing was conducted to determine the stress-strain

relationship in one-dimensional consolidometer with the sample out of water. The tests

7109 South 185 West, Suite A Midvale, Utah 84047 = (801) 566-6339 + FAX {B01) 566-6493
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indicate the following amounts of strain when loaded from 200 to 8,250 ‘pounds-per square
foot. :

90% Compaction . 85% Compaction
ercent . W percent
i AP
Test results are attached. “« .

Recommeandations

-7 w7l 74/ <
Recommendatons 2,45 W 3.3 a3 oy T Mo T o 9947 d e
Based on our understanding of the proaédure used for designing buried flexible pipe, we WA A
recommend that a strain ranging from 2:=1{4 to 3 percent be utilized. This value ranges from

1/2 of the unwetted compression to 1/2 of the average between the wetted and the unwetted
conditions.

For these strain values to apply, the material would need to he compacted to at least 85
percent of the maximum dry density as determined by ASTM D-698.

1f you have any questions, or if we can be of further service, please call.
Sincerely,

APPLIED GEOTECHD;@AL ENGINEERING CONSULTANTS, INC.

ot 2 ﬂ?%/[uwi
Jarhes E. Nordquist, P.E.

JEN/cs
enclosure
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Applied Geotechnical Engineering Consultants, inc.

Moisture Contant 18.5 %
Dry Unit Weight Varies P¢f
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HAZRL Engineering 7/
6771 South 800 East A o -3-
Midvale, Utah 84047-1436 Heor °4"7 A ﬁ" 5

-5'017J{&2X-r?1. U“‘ /rmt
Attention:  Marv Alien heresn core éw Fed

Loy caa'f-e/f

Subject: Clay/Clay-Sand Mixture Compréssion /e,/éwmwra-«/m ;//41/75

Lone Mountain Facility
USPCI, Waynoka, Oklahoma
Project No. 24282A

Gentlemen:

Applied Geotechnical Engineering Consultants, Inc. was requested to conduct laboratory tests
on samples of lean clay and mixtures of lean clay with sand to determine the strain between
200 to 9,250 pounds per square foat. We understand that a strain of less than 3.9 percent
is needed for backfill around the leachate withdrawl pipes.

Testing

A sample of Lone Mountain clay was submitted to our laboratory and tested to determine
Atterberg Limits, percent finer than the humber 200 sieve, moisture/density relationship and
consolidation, The consolidation tests were conducted on the clay sample remolded to S0,
85 and 101 percent of the maximum dry density as determined by ASTM D-698. The amount
of strain measured from these tests was found to exceed the strain needed for the facility.
Resuits of the testing is shown on Figure 4.

in order to reduce the amount of strain using material that will hold itself together, the on-site
clay soil was mixed with sand similar to the sand that was previously obtained and tested

. from the Lone Mountain area. A mixture of 50 percent sand and 50 percent lean clay was

tested for moisture/density relationship and consolidation. The consolidation samples were
remolded to 92 and 97 percent of the maximum dry density as determined by ASTM D-£688.
The amount of strain measured with this mixture excesded the amount of strain desired in the
design. Results of the testing is shown on Figure 3.

A mixture of 75 percent sand and 25 percent clay was then tested for compressibility when
remolded. Samples were remolded to 80 and 95 percent of the maximum dry density with
results as shown on Figure 2.

The tests indicate the following amount of strain.

7109 South 185 Wast, Suite A « Midvale, Utah 84047 = (801} 566-6399 « FAX (801) 566-6493
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995G J
e B 95 (Comprac o1
Strain from 200 to ‘9950 pounds per square foot Jf
Mixture Ratio Percent Strain, 90% Strain, 95%
Clay/Sand Fines Compaction Compaction
100:0 93% 13 7% 797
50:50 55% g 5 587
25:75 35% 6 2 . 72
Summary

Based on the tests conducted, in ordar to maintain strain below or equal to 3% percent when
loaded from 200 to 9,250 pounds per square foot, we recommend that the material contain
from 25 to 42 percent fines. The fines need to be clay and the mixture should be compacted
to at least 95 percent of the maximum dry density as determined by ASTM D-698.

If you have any questions, or if we can be of further service, please call.-

Sincerely,

APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC.

L E D

.E.

James E. Nordquist,

JEN/cs
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Uppermost Sump Capacities
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APPENDIX 6

Bottom Leachate Detection and Removal System and Action Leakape Rate
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Atea Tributary to Each Bottom Sump

The area tributary to the bottom sumps is summarized in attached Table No. 3.

IL. Transmissivity of the Drainage Net
Maximum height of cover at closure near the perimeter of the bottom sump:
= elevofcap -sumpelev=Ah
The normal pressure on the drainage net assuming 125 lbs/f® unit weight for the soil covers,
110 1hs/fi® for erosion protection, and 120 1bs/f* for the waste material deposited in the landfill
cells:
= 5.5(125) + 0.8(110) -+ (Ah-6.3)(120) = Loading in Ibs/ft?
The normal pressure on the drainage net is as follows:
Table |
Sump No. Top of Cap Elev. Sump Elev
Above Sump @ Perimeter 4h . Normal Pressure
ft fi ft. lbs/ft?
] 1442.7 1370.58 72.12 8674
2 1443.1 1369.58 73.52 8842
3 1443.3 1368.75 74.55 8966
4 14447 1365.75 78.95 9494
5 1444.4 1363,58 80.82 9718
6 1445.9 1361.50 84.40 10,148
7 1446.3 1370.30 76.00 9140
8 1442.2 1377.22 64.98 7817
SLT (S-228 drainage net is evaluated herein, However, any drainage net meeting similar flow
characteristics or which has been reevaluated to demonstrate its acceptability may be used. SLT
GS-228 drainage net was evaluated under a 6,500 tbs/ft® and a 10,000 tbs/ft* normal stress using
the boundary conditions of HDPE liner on the bottom, SLT (GS8-228 drainage net, an § ounce
non-woven geotextile fabric on top, and a soil layer above the geotextile fabric, and was tested
on 1%, 2%, and 5% gradients. The results of the testing are summarized in Table 2 below,
Table 2
Floor 6,500 1bs/ft* 10,000 ibs/fi*
Gradient
(percent) Transmissivity Transmissivity Transmissivity Transmissivity
m?/sec fi*fmin mfsec fi*/min
1 5.45 x 107 3.52 3.15x 10°? 2.03
2 4.50 x 10° 2.91 2.88 x 107 1.86
5 3.10 x 10° 2.00 2.00 x 107? 1.29
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Values for slopes other than those shown above were obtained by interpolating data provided by
the drainage net manufacturer.

Table 3, summarizes the transmissivity values (f) of the SLT GS-228 drainage net for the various
stopes within Cell 15. Although as indicated above, the overburden pressure on the drainage net
is generally less than 10,000 Ibs/ft?, a loading of 10,000 Ibs/f* was assumed in all cases. The
values shown in Table 3 were interpolated (based on the floor gradient) from the data provided
by the manufacturer and a safety factor of 4,2 was applied to the values listed in Table 2. Use
of a safety factor of 4.2 is described in the calculations associated with the uppermost and middle
leachate collection system,

Capacity of Bottom Drainage System into Bottom Sumps

Find: The capacity of the SL'T (3S-228 drainage net around the perimeter of the bottom sumps.

1. Equation governing the flow in the net is:
Q=p-0"i
Transmissivity of the net,

Where: ¢
i Gradient of the net

mHn

Q Flow rate through the net, and
B Width perpendicular to the flow,
2. From the equation, and give that § = | ft., the flow rate "q" per unit flow width

is calculated as follows:
g=f-6"i
Based on the transmissivity values obtained from the SLT test data, and using the above equation,
the flow rate per unit width and action leakage rate (ALR) for the various floor slopes are as
shown in Table 3. The ALR is determined from the following equation:
ALR = q - B/ area / safety factor

As shown in Table 3, the limiting ALR for the drainage net is 391 gallons per acre per day, -
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Iv.

Action Leakage Rate (ALR) Based on Drainage System

The fioors of each of the subcell areas are to be constructed in planes, Drainage on the floor will
flow down the plane to the junction of two planes, thence along the junction line or drainage way
towards the sumps. Check the ALR of the most critical drainage way in each of the sump or
subcefl areas. The drainage way will consist of a single layer of drainage net. The most critical
drainage way in sumps 1 through 5 is down the center of each subcell area in an east-west
orientation. The most critical drainage way in sumps 6 through § is along the junction between
the northern embankment of the cell and the floor of the cell,

A,

Equation governing the flow in the net is:
Q=f8-0-1

Where: 8

0

]

Transemissivity of the nel,
Gradient of the net

Flow rate through the net, and
Width perpendicular to the flow.

Hnaun

Assume a flow width perpendicular to flow (B) of 20 feet. Since the slope into the
drainage way in most cases is approximately 1%, the maximum flow depth or head on
the liner for sumps 1 through 5 (where the drainage way is down the center of the subcell
area and the flow width would consist of 10 feet on each side of the drainage way),
would be 0.1 foot (10 *0.01 = 0.1 foot). The maximum flow depth or head on the liner
in the drainage way for sumps 6 through 8 (where the drainage way is at the junction of
the floor with the toe of the northern cell embankment) would be 0.2 foot (20%0.01=0.2
foot). For 8 = 20 feet, the governing flow in the net is:

Q=20-8-i
The drainage way slope, teibutary area to the drainage way, assumed transmissivity of
the drainage net based on slope, the governing flow and corresponding ALR for the most

critical drainage way in each subcell area is presented in Table 4. The ALR is calculated
as follows:

ALR = Q [ area / safety factor

As indicated in Table 4, the governing ALR (assuming a safety factor of 2) based on the
drainage system is 178 gallons per acre par day in Subcell Area No, 1.
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V. Action Leakage Rate (ALR) Based on Pumping System

The pumps should have a capacity of at least 40 gpm. This would be equivalent to a daily
pumping rate if the pumps were on all day of 57,600 gpd. The largest tributary area is from
Subcell No. 1 with an area of 4.54 acres. This will provide the most critical ALR for the cell.
Therefore, the ALR of the system, based upon pumping would be:

ALR = 57,600 gpd / 4.54 acres
ALR = 12,687 gpad

Applying a factor of safety of 2 to this figure, the ALR for Landfill Cell 13, based on
the system capacity would be:

ALR,,. = ALR/2
ALR,,. = 12,687 /2 = 6,344 gpad
Therefore, the pump is not limiting.

VL. Action Leakage Rate Based on Operation of the Pumping System
(7 The action leakage rate can also be limited by the operational criteria established for the pumping
- system, taking into consideration the storage capacity or void volume of the bottom sumps,
Calculations for determination of the storage capacity or void volume of the bottom sumps are
contained elsewhere in the design engineering report. The ALR (taking into consideration the
sump capacities) is a function of the pumping frequency of the bottom sumps. If for example,
the bottom sumps are pumnped or checked daily, then the ALR for the bottom sumps would be
equal to the sump capacity divided by the area tributary to the sumps. If the bottom sumps are
pumped or checked weekly, then the ALR for the bottom sumps would be equal to the sump
capacity divided by 7 days/week and divided by the area tributary to the sumps. The sump
, capacities, tributary area, and ALR based on daily pumping or checking and weekly pumping or
checking are presented in Table 5 below.

Based on the information presented in Table 5, the sump capacity becomes the limiting ALR if
anything other than daily pumping and checking of the sumps occurs. For daily pumping of the
bottom sumps, the most limiting ALR occurs in Sump No. 1, at 173 gpad. With pumping and
checking the sumps only once per week, the most limiting ALR again occurs in Sump No. 1 at
25 gpad. Thus, depending on the operational schedule for checking the bottom sumps, the ALR ™
can vary from 25 to 173 gpad.

VI Summary

As indicated above, depending on the operational schedule for checking the bottom sumps, the
ALR based on the capacity of the boitom sumps can vary from 25 gpad for checking once a week
to 173 gpad for checking daily, These are the most critical based on the various systems
analyzed. Thus, the ALR for Cell 15 can vary between 25 gpad (based on checking and pumping
the sumps once per week) to 173 gpad if the sumps are checked daily.

g

October 24, 1996 sevision
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Table 5
Sump Sump Tributary ALR
No. Capacity Area )
(gallons) (acres) Daily Weekly
Pumping Pumping
gnad gpad
I 1575 4,54 173 25
2 1575 3.06 2517 37
3 1558 315 247 35
4 1558 2.62 287 42
3 1617 2,54 318 45
6 1419 3.20 222 32
7 3712 3.88 478 68
8 1740 2.38 366 52
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NOTE:

POLYFELT WAS SOLD TO TENSAR CORPORATION WHO THEN BEGAN
MANUFACTURING POLYFELT TS-700 UNDER A NEW PRODUCT NAME OF
TENSAR TG-700. ATTACHED IS A COPY OF THE PRODUCT SPECIFICATIONS
FOR TENSAR TG-700 VERIFYING THAT THE MATERIALS ARE THE SAME.
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08/21/06 FRI 18:55 FAX 304 378 6141 EVERGREEN TECH, INC. Gooy

7 Evergreen
Technolog

,_

Tensar Corporalion
1210 Cilizeha Parkway
Marrow, GA 30260

Subj TA700 Geotextile Cartificate of Compliance ,
Re : Laldlaw Eavironmental, Lone Mountaln Facliity, Order# 001081, PO #68-80G7
Dear SivMadam;

This fetier cariifies fhat TG700, shipped FOB Eveigreen, Alabama, on 6/17/08, manufaciured by Evergreen
Technologles, mewels or extaeds the minknum requirdments [istad balow .

PROPERTY TEST PROCEDURE VALUE(1)
Waight ASTM O 5261 8.0 o2/yd2
Thickness ASTM D 5199 g0 * M
Grab Sirengih ASTM D 4632 210 lbs
Grab Elangition ASTM D 4832 50 %
‘Tear Strength ASTM D 4533 BO * 1bs
) Mullan Burst ASTM D 3768 400 psi
- Punciurs Resistancs ASTM D 4823 160 ibs
A0S, ASTM D 4TS 212 * US Sid Sleve
(70) * mm
Parmitivily ABTM D 4401 1.3 ~ 1/sec
Waler Peemaability ASTM D 4491 03 * awseo
Water Flow Rato ASTM D 4491 100 = gpmisq ft
U.V. Resletanca ASTM D 43%% T %
{600 hours) \

{1) Vilues in weaker principte diraction. Unlass noted otherwiss, thesa valuss raprasent minimum average roll

walues (.. tost rosulls from any asmpiad roll In 4 lot, tested In sozordance wkh ASTM D 475%9-84 shall
rnast of excend the minimum values lsted),

v Determined &t the tme of manufacturing, starege and handling conditions which dlffer from those found in
ASTM D 4873-88 masy Infiuance these properties,

Unless noled otharwiss, this carification Is basad on testing conducted by Evergraen Technologles Quallty
Assurancs & Quialtly Control tesiing taboratoriae at the time of manufacturing, Evergresn Yachnotogles Iasuss
this tettar of eattifiestion to [ndicate our commilment to provkling our customers with & quality produat which wiil

meet or exceed the minimum everage rolf valuas in accordance with the applicable American Soclaty for
Testing and Materials (ASTM) test methed.

200 Miller Sellers Drlve @ Evargreen, Alsbana 36401 & Tel. 334.578.9003 © Fax 334 .374.614),
A pibsldlary of The Tensar Corporatlion
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480.0 20098
0.8 76.5 1377 526.7
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1.3 77 1770 677.0
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1.5 77.2 651 249.0
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aiff nination of Areas by Coordinate

Project Name : Landfitl Cell 25 - Closure Modificatian
Project Number: 64-44-300

Date
By:

Basin LD,
Al

Basin 1.D.
A2

Basin 1.D.
Bl

Basin LD,
B2

Basin LD.
C1

Basin 1.D.
c2

Basin 1.D.
D1

Basin 1D
D2

Basin LD,
D3

.

20-May-53
PGH
North =
East :
Area {t*2):
North
East s
Area {{t"2):
North H
East H
Area {{t"2):
Noclh
East H
Area ([tV2):
MNorth ¢
East H
Arca (ft2):
North :
East :
Area {{t"2):
North
East 1

Ares (It"2):

North
Fast :
Area ({t*2):

North
East H
Area (It"2):

13,945.20
9,250.00

13,945.20
9,290.00

13,945.20
9,290.00

14,327.88
9,280.60

14,710.57
9,290.00

14,710.57
"9,280.00

14,619.95
9,027.13

14,538.29
B,736.45

14,495.38
8,449.30

13,679.32
9,555.88
1,088,887.49

13,645.96
9,260.00
1,389,969.80

13,653.60
§,998.40
(678,728.16)

13,945.20
9,290.00
1,777,548.60

14,327.88
9,250.00
1,777595.05

14,362.15
8,990.16
(679,897.75)

14,384.67
8,936.28
397,840.34

14,380.84
8,736.46
667,849.72

14,384.82
8,338.68
(334,662.16)

13,648.36
9,529.68
3,057,613.42

13,648.84
9,002.44
(565,423.93)

13,657.64
8,993.63

{729,468.76)

13,945.20
8,998.76
{(308,932.22)

14,327,977
8,994.59
(338,193.52)

14,384.67
8,936.28
(1,078,680.48)

14,380.84
8,73646
(1,022,219.06}

14,384.82
8,336.68
{2,189,741.11)

14,532.47
8,340.15
(939,692.37)

13,645.96
9,250.00
1,433429.57

13,653.60
B,998.40
(634,420.39)

13,945.20
8,990.76
(2,042,171.60)

14,327.59
8,994.,59
(2,001,215.52}

14,382.15
8,990.16
(614,492.43)

14,619.95
9,027.13
(1,476,520.62)

14,538.29
8,736.45
(1,716,068.78)

14,495.38
8,449.30
(1,855,078.94)

14,495.38
8,449.30
8,085.26

13,945.20
9,290.00
43,459,77

13,945.20
%,290.00
44,307.77

13,945.20
9,290.00
4430923

14,327,838
9,290.08
113,736.94

18,710.57
$,290.00
65,405.33

14,710.57
9,290.00
36,033.05

14,619.95
202713
46,217.04

14,538,229

8,7364%5
44,815.51

8,085.26

43,459.77

44,307.77

44,309.23

113,736.94

65405.33

36,033.05

46,217.04

44,815.5L

8,085.26

43459.77

44307.77

44,309.23

113,736.94

65,405.33

36,033.05

46,217.04.

44,815.51

8,085.25

Y

{Acres)

1.00
1.02
=

2.7

1.02

103

0.19

————
2.28



;(""""'}.D.

Bagin LB,
E2

Basin 1D,

Basin LD,
Fi

Basin LD.

Basin 11,
G2

Basin LI,
Hl

Basin 11
H2

Noth ¢
East :
Area {{t"2):

North 3
East :
Area (ft*2):

North @
East :
Area (f1°2):

North
East H
Azea ({t°2):

Morlh
East :
Area ([t*2):

North .
East !
Arca {[t*2):

Notth
East :
Area {ft"2):

Norlh
East H
Area (2%

North ¢
East :
Arca {ft"2):

14,495.38
8,449,490

14,538.29
873645

14,619.95
9,027.12

14,710.57
9,230.00

14,710.57
9,250.00

14,710.57
9,290.00

14,327.88
9,290.00

13,945.20
5,290.00

13,9454
9,290,00

14,532.47
8,340.15
(947,777.63)

14,495.38
8,449.30
{1,899,894.45)

14,538.29
8,73645
{1,756,285.82)

14,6195
9,027.13
(1,512,553.87)

14,966.03
9,134,186
(2332,712.21)

15,165.30
9,545.28
(234,563.70)

14,710.57
9,290.00
{1,777,595.05)

14,327.88
9,290,060
(1,777,548.60)

13,945.20

9,589.24
2,086,480.82

14,596.05
8,376.29
(950,309.27)

14,596.05
8,376.29

(2,854,343.81)

14,663.07
867145
(2861,211.86)

14,821.76
8,904.03
(3323,294.34)

15,190.04
9,509.84
(544,716.62)

15,147.92
9,584.86
148,506.08

14,710.57
9,559.24
423,40043

14,327,688
9,585.41
338,750.92

13,705.52
9,586.84
3,218,921.11

14,495.28
8,449.30
4,140.0%

14,683.07
8,671.45
(1,064,711.13)

1482176
8,904.03
(1,755,039.35)

14,966.03
9,134.18
{2,259,972.52)

15,165.30
9,545.28
(157,912.40)

14,710.57
9,589.24
2,277,649.28

14,327.88
9,585.41

2,730,082.82

13,945.20
9,589.24
2,200,261.15

13,679.32
9,555.88
3,132,347.26

4,140.0%

14,5388
8,73645
40,214.91

14,619.95
9,027.13
55,701.13

14,710.57
9,290.00
72,739.69

14,710.57
9,250.00
76,651.30

14,710.57
9,290.00
76,653.80

14,327.98
9,290.00
113,783.30

13,945.20
9,290.00
113,780.33

13,945.20
9,290.00
43,459.77

4,140.09

46,214.91

55,701.13

72,739.69

76,653.3¢

76,653.80

113,783.30

113,78023

43,459.77

4,140.09

40,214.91

55,701.13

72,739.69

76,651.30

76,653.80

113,783,330

113,780.33

43,459.77

Yz

0.10
0.92

1.28

i
2.36

1.67

176

261

261
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.75
/165
0.5
/0.5
/6.8
24 20
/6.69
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FEATURE Lld F L e ey CHECRED
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R EUESED 572.3/9¢
BASIN  OVERLAND OFTGH TOTAL OVERLAND DITCH TIMECF  TIME OF
FLOW LENGTH FLOWLENGTH LENGTH  FLOWTIME TRAVELTIME CONGC.  CONC.
{FT) (FT} (FN (MIN} {MiN) (MIN {HRAS)
A 296 0 298 122 0.0 122 0.20
B 292 383 875 12.1 3.2 15.3 0.26
¢ 0 440 440 0.0 a7 37 0.06
D 154 346 500 8.8 2.9 17 0.19
E 233 300 533 10.8 25 133 0.22
F 233 27 504 108 23 13,1 022
G 202 ag3 675 124 3.2 183 0.26
H 202 383 675 12.1 3.2 15.3 0.26
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{i) Terracing.—Terraces may be graded,
open-end level, or closed-end level. The eflects
of graded and open-end level terraces are con-
sidered in table A-2, and the effects of both
contouring and the grass waterway outlets are
included.

Closed-end level terraces should be handled
like contour furrews.

A-4, Hydrolagic Soil-Cover Compiexes.—{a)
Purpose~Table A-2 combines soil groups and
land use and treatment classes into hydrelogic
soil-cover complexes. The numbers show the
relative vaiue of the complexes as direct runoff-
producers (see sec. A-B). The higher the
number, the greater the amount of direct run-
off to be expected from a storm.

(b) Table A-2.-—Table A-2 was prepared
using data from gaged watershed with known
soils and cover. Storm rainfall appropriate
for antecedent moisture condition * AMC.II was
plotted versus direct runoff for annual floods

for respective watersheds of one soil group and -
~.one cover type.

The curve from figure A-4
}est fitting the plotted points was determined

~and the curve numbers for table A-2 obtained.

Related curve numbers for above average
(AMC-III) and below average (AMC-I) points
were similarly developed and are shown in
table A7 next to the CN values for AMC-IL

For several of the soil-cover complexes
shown in table A-2, curve numhers (CN) were
estimated or computed from relations developed
by the Soil Conservation Service since hydro-
logic data were not available for all given soil-
cover complexes.

(¢c) Forest Service Procedure.~Chapter 4 of
“Porest and Range Hydrology Handbook,” U.5.
Forest Service, Washington, D.C., 1989, de-
scribes how ON are determined for national
and commercial forests in the eastern Unijted
States. Section 1 of “Handbook on Methods
of Hydrologic Analysis,” U.S. Forest Service,
Washington, D.C., 1959, describes how CN ape
determined for forest-range regions in the
western United States. Selections from these
handbooks, which are included in the Soil Con-
servation Service National Engineering Hand-

- book, issued in 1964, are given here.

* Anteesdent malstaee eoinliione are defined in reclivh A3 int

¢

DESIGN OF SMALL "DAMs

TABLE A-RwRunoff curve unmbers {CN) for hydrologic
soil-cover complezes
{FOR WATERSHED CONDITION AMCG.II AND lvauas

Treals Tisdrotenie Tydralorle xoll crouy
Eand use or cover | meator | oenmilition for
practice tnfiltsating
A B C n
Fallaw', oovvvrnnsnnnss ER] ot 0
Ttaw ££0M8 e vanunnrnn 81 L1 "
B ME -
™ He .
5| B
) & -
hi ki3 &
1R LIRSS 1T ORI -1 4 &) 6] X 1]
SR 61 kB .4 |2
c [ o n .8
C L1} T3 I M
c&T & ) b .+
c&LT £ in B Bt
Cloteatorinl SR 1o uiarernes J ek} W Bse s
feguanes ' or SH L1771 PR 38 Ll
retntlon nvadoaw, c P00t . evransa}  BR k1] =]
] L], S sy ®ml - '
CLT Yoor wrenas| N kL 20 3
CeT thoml,. ... waee] # (18 HJ R
1'AS1ITP OF TARES. ocnuaian 4] W M N
4 " ™ 4]
R 101 H ]
T i B 12
25 S s LA ]
] ES T bl
Mentbow 0 hceaines wrfianns (] [, TP 11} 8 a1
Qweianchl).
Womis {fann rraristsed 10T anannnas 1% g W
wownlbals). o & izl ™
-1 L4 n W
FRemseatdtocvasvoannsfrrrantctotfamscseaannennnna| HWF HI 82 L8
(LM IR TUR (100 R PPN SR Jfey 2y & L
Anelaced.2 ] 1] Wi vi

1 Clnge-tieillend nr hradest,
? {ngluding righi-of way,
LA RS
SHw=Straleht row,
C = Cantpured.
T e Tertnols
CL-T m Contoueet) and terrmond,

{U.§. Sall Congervation Rervier

{1) Forest in Eastern United States.—In the
humid forest regions of the eastern United
States, soil group, humus type, and humus
depth are the principal factors used in the
Forest Service method of determining Co
The undecomposed leaves or needles, twigs,
bark, and other veretative debris on the forest
fioor form the litter from which humus is de-
rived. Natural litter protects humus from
oxidation and therefore indirectly enters into

Estimah

n
IHCGHE
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¥
" Tabie 2-2a.--Runoff curve numbers for-urban areas!
Curve numbers for
Cover description hydrologic seil group—
Average percent
Cover type and hydrologic condition impervious area! A B c D
Fully developed wrban areas {vegetation establizhed)
Open space (lawns, parks, golf courses, cemeteries,
et
Poor condition (grass cover < 50%) .. ooeiaviens 68 9 86 . 8%
Fauir condition {grass cover 0% 10 13%). ... v0ne 49 69 9 84
Good condition {rruss cover > To%) cv.vavaisiianns 39 61 4 20
Impervious ureas:
Paved parking lots, roofs, driveways, ete.
{excluding rightof-wayh ..ooeiaiions cerrressnans 93 98 o8 98
Streels ant] roads:
Puved: curbs and storm sewers (excluding
right-ofwayl. oo er e iaiiaanns 48 98 98 a3
Paved; open ditches (including rightol-way) ....... g 89 92 93
_ Gravel {including rightof-way) ...ooveaiiiiiniase. 85 88 9
£ Dirt, (including wight-of-away) «.oovoiiaiiiioninin 82 B7 89
(  Western desert urban areas:
s Natural desert landscuping (pervious areas onlyy... 63 7 85 88
Artificial desert. landscaping (impervious weed
barrier, desert shrub with 1. to 2-inch sand
or gravel muich und busin borders). cooevieviinnn. 96 94 95 96
Urbun distriets: ‘
Commercial and business.......oiiiiiecennnssse 85 89 92 94 95
Industrial.. ..o vscvararsraneananss 72 81 88 21 93
Residentiul districts by average lot size:
1/8 acre or less (town houses) .. .vcveiasaranranies 65 7 85 90 92
14 HODE veuuevnnrecsorssnisrensassssosansnnosans 38 61 5 83 B7
T3 HOTR vvvvvrrncanrnasasanssnannns 30 57 2 81 86
T2 UOFR cinvnvvrroamamranascennns ceeertbsereneaane 25 54 T0 80 85
L O0FC o cvirarsnnnassnasvbennrarans 26 al 2] 9 8
AT 3 T Creeiraseenn 12 46 G5 i 82
Developing wrban areas
Newly graded areas (pervious nreus only,
no vegetutionl®.......... ' 86 9N 94

Idle lunds {CN's are determined using cover wypes
similar To those In table Z-2¢).

taveruge runofl condition, and |, = 028,

2The avernge peradil impuercipus are shown Was psed w develop the compusite CN's. Other ussumptivee are as fifluws impervioes sreus

are direcily anmvei] W Che diabiagge system, impervious areas have o ON ol 84, il ravinus uress ure wonzithered eyuivalenl W open

spitce i grewn] Byddnelogiv comfition. UN's fur nther conthinations of comditiens muy be computed using fywn 23 or 24,

30N shown nre vquivalent o tese of prstare, Compasite UN's muy be computed for other combinations of apen space cover Ly

Cumpusite CN'* fur wattrad slesert Inndscaping shuakt he computed usging Bguies 23 or 2. bused un the impervivas s pereentage N
et N5 wee sssumed eguivilent to desert b in pour hydeodugic vinulition.

= US) sl the perviods e CNC The pervions i
Sedite CN's (o use fur the desipm af tempaziey measares during geadin anth vestruetion shoukd he compiited using fure 233 or 2
wiy prraded pervions areas,

Baseth i the i of develnpniient Gmpervious arva pereentage) il the UN's fur the e

(?10-VI.TR-55. Second Ed., June 1986} .



PEOJECT : USPCI -~ LANDFILL CELL 15 CLOBURE, AREA A, 100-YR, 24-HR

AREA= 2,0 ACRES
AVERAGE EBASIN SLOFPE= 10.0 FERCZENT

Tf*UEVE NUMBER= 75.0 -

(,

./ RUNDFF VOLUME=

=51GN STORM= 8.00 INIHES

“STDRM DURATION= 24,0 HOURS
HYDRAULIC LENGTH= »36. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

USER INFUT TIME OF CONCENTRAT ION= .20 HDURS

TP= .133% HOURS GFCFS= i1.46 CFS OFIN= 5.6248 INDHES

C3= 27.7246 ITERATIONS= g Scs 2d-hour

ACCUMULATED A INFALL UMIT QUTFLOW
TIME ~AINFALL FUNOFF EXCESS HYDROGEAFH HYDROGRAPH
HOURS INCHES INCHES INCHES CFE8 CFS
6. 16 « GODE alelely) . OQO0 LQ - 00
&,.12 EETI L D000 L QQQOCG .6 .00
&.21 L7 . D000 L0000 3.6 . GO
&.24 =784 R slelule L 000 7.6 . 00
E.27 - E82 . QOO0 - QOad 10.5 . 00
£.249 . 6BEY L0001 L 0000 11.5 .00
D2 LBI1E . QOOX 0000 10.7 ele

&.50 5955 -0 , 000 9.1 -0
.37 8957 L0003 Q000 7.1 . Q0
.40 L7030 L QOO0 L D000 T2 « OO
6. 43 L 7083 - S00S . QOO0 3.7 « G0
£.45 R A el L0006 L0001 2.5 .00
6. 38 . 7168 - QO07 L0001 1.6 .00
.01 L2 . 0003 L0001 1.1 LQ0
6.53 . 7253 L0010 Q001 o7 . 00
E.56 L TEEE LOGlE L G002 4 .00
£.53 L7335 L0013 L 002 .2 - OO
.61 .7381 L0015 L QLOZ .1 « 00
.64 LTS L0017 - QO e ale
11.87 4,393 Z.0451 lzez .G 8.&7
11.83 4, £554 2. 1723 - 1278 . 8.88
i1.92 4.8175 2.3021 . L2935 -0 9.08
11.95 4.9797 2.4328 « 1307 -0 9.25
11.397 5.1418 =.3648 L1320 -0 9. 40
12.00 =5. 003239 2,.6973 .1332 -0 5,54
12,03 5.3347 P 7234 LQEEY L0 H.61
12.05 5. 36594 =.7488 . U254 O Head
2.08 5.3%61 . 2.7742 » Q254 e B.&2
1z2.11 5. 4269 2.75997 . Q255 =0 7.86
iz2.18 5.4576 2.825% . 0250 .0 €.32%
12.16 5.4882 Z. 8508 0256 -0 5.28
12.19 G. 5190 Z.8764 0256 . G 4. 54

o

HYDROGRAPH FPEAK 3,61 cfs
.TIME TO FPEAK= 12.03 Hours
.85 Acre-Feet

It

mas=

7Z7.



-

FROJECT

AREA=

- OVERAGE BASIN BLOFE=

. USPCI - LANDFILL CELL 15 CLOSURE, AREA E,

2.6 ACRES

{ URVE NUMEER= 7S

MoDESIGN STDRM=

STORM DURATION=
HYDRAUL.IC LENETH=
MINIMUM INFILTRATION RATE=

USER INPUT TIME OF COMCENTRATION=

-
e L

8.00 INCHES

24,0 HOURS

10.¢ PERCENT

£75. FEET

.00 IN/HR

. 26 HOURS

OFIN= 4,3%68 INCHES

24-h

u]

100-YR Z4-HR

wllliy

UTFLOW

HYDROGRAFH

crg

g =1

TF= .1732 HOURS CFCFS= 15.84 CFS
3= 21.3266 ITERATIONS= 8 SCs
ACCUMULATED FAINFALL UNIT
TIiME RAINFALL FUNOFF EXCESS HYDROGRAPH
HOURS INCHES INGHES INCHES RS
&.14 6618 - QOO0 - Q000 L0
6.17 LEET73 L0000 - QOO0 .8
L2t JETED . anQo L QOG0 4.3
&.24 .E734 . OOO0 . 0000 1.5
G&.27 L6339 L0000 L QOO0 i4. 5
6.3 6823 L QOO L OO0 15.8
€. 344 6350 L0002 « OO0 14.8
&.28 . 70086 OG0B M leleRt 2.5
C.crl L7061 L0E L0001 5.8
 £.45 L7117 . QOGE L D001 7.3
("2 €.48 L7LTE L0038 LG 5.1
ST - ] 228 o AQDT RO 3.5
.55 . 7283 L0l L0002 .3
&.59 .7332Y LO0L3 L0002 1.5
&.62 . 7394 LO016 L GO0Z T
&.66 . 7450 L0018 L QO0Z B
6.9 . 7505 L0021 L Q003 o
£.73 L7261 LQO2E G .
&.76 7616 I T i L OO03 .1
&.73 L7671 SO0 L0003 ]
11.82 34,2179 1.8318 L1598 O
1i1.86 4.4287 1.93546 1628 .0
11.8%9 4. 63794 2. 1602 . 1656 .0
11.93 4. 8302 z. 3284 . 1681 L0
11.96 5.0610 Z.44588 L1705 e
11.399 %.2718 2. 6714 L1726 o
12.03 Ha. 2378 2. 7259 . 0345 .0
12.06 5.3778 2,7590 Q330 .0
12.10 S5.4177 2.73921 .0331 » 0
12,13 S e 3576 2. 8283 U832 O
12.17 5.4976 2.83585 Q332 .0
12.20 5.5375 2.8318 LOEE3 )
1z.z4 =5.9774 2.92582 L0385 .0
HYDROGRAPH PEAK= 16.78 cis
TIME TO PEARK= 12.03 Hours
FUNDFF VOLUME= 1.52 Acre-Feet

fofot



pROJECT @ USPCI - CELL 13 CLOSURE, AREA T, 100-YK Zeg~HR

AREA= .3 ACKEES
VERAGE BASINM SLOFE= 10.0 PERGCENT
o RVE NUMBER= 75.0
RESIEN STORM= g. 06 INCHES T
STORM DURATION= 24,0 HOURS
MYDRAULIC LENGTH= 440, FEET
MINIMUM INFILTRATION RATE= .00 IN/HE
USER INFUT TIME OF CONCENTRAT ION= .08 HOURS
TE= .0300 HOURS = 44,05 CFS OFIN=18.7433 INCHES
LB= 9=.4154 ITERATIDNG= B SUs Zg-hour
ACCUMULATED RAINFALL UNIT QUTFLOW
TIME RAINFALL FRUNDFF EXCESS HYDROGRAPH HYDROGRARH
HOURS INCHES INCHES INCHES CFE CFS
£.16 L E6S6 L G000 L 000 . 0 00
&.18 . 5ERE LODGO . 00Q0 21.6 . 00
.20 BT » 000 - GRG0 43,1 LO0
6.22 LBT7SE . QQOC . 0000 21.1 . Q0
€2 L5784 L QOGO L, QOO0 14.2 L Q0
.26 L6816 L QOO0 L0000, 5.1 . Q0
&.28 . £848 . DGO0 L QDG 1.6 L0
6. 30 . 5880 L Q001 stalele; . .00
6.3z LETLT o T T yslslale] .1 ’ .00
o G.ad L BT L000Z L QOO0 O . GO
s 11.88 4.,.574% F.10%3 - .G 11.10
11.30 4.6965 2. ZORS R 1A L0 11.24%
11.392 44,8181 =, 3026 LT L0 11.3
11.94 +4.59397 Z, 4005 L9749 -0 11.41
11.96 5.08613 249991 . UIBE .0 11.51
11.98 =.1829 2. 5984 L OE93 .0 11,80
12,00 =5.3041, 2.6381 097 .0 11.68
12.02 =,3271 2.7171 L0190 .0 = )
12,04 5. 3502 ».7361 L0130 . 2 6. 46
12.06 %, 3732 2. 7552 L0131 , . Q 3.97
.08 5,393 2.77493 019t -0 #,83
12.10 5,.4193 2.7934 L0191 .0 e 3
1z2.12 5. 23 Z.8126 L0191 -0 2.30
=========:—_—====w.-:‘..===========.__._. mEEaR SR =
HYDROGRAPH PEAK= 11.68 cfs
TIME TO PEAK= 12,00 Houwrs
RUNDFF VOLUME= .98 fcre-Feet



/12/24
FROJECT : USPCI ~ CELL 15 CLOSURE, AREA D, 100-YR Zd~HR
o ARE A= 2.3 ACRES
i VERAGE EASIN SLOFE= 10.0 FERGENT
CURVE MUMBER= 75.0 -

DESIGN STORM=- 8.00 INCHES
STORM DURATION= 24.0 HOURS

HYDRAULIC LEMGETH= 500. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR
USER INFUT TIME OF CZONCENTRATION= .20 HOURS
TP= .1333 HDURS BFCFS= 12.92 CFG GQFIN= 5.6248 INCHES
Ca= 27.724&6 ITERATIONG= 38 SCE Z4-hour
ACCUMULATED RAEINFALL UNIT OUTFL.OW
TIME FAIMFALL RUNOFF EXCESS HYDROGRAFH HYDRDGRAFH
HOURS INCHES IMCHES INCHES ZFS CFS
.16 .BESE » GO00 L0000 ) 00
&.13 . BRTS L QQQ0 . Q000 .6 » Q0
.21 L6741 Nslalsle L QC00 4.0 L0
&.24 -6784 L QGO0 alelale g.6 .00
R-Tecrd o827 » QOO0 L 000 11.9 B a iy
£.29 . 6869 L0001 - 0000 1Z.9 - Q0
E.3% = L DOOE L QOO0 1z, D0
&.35 . BIES L O0G2 . G000 10.2 -0
. ©.37 BIEY 003 - QOO0 8.4 < OO
{ & 6.40 . 7040 - 00 . OC00 5.5 .00
Yoo G.93 L, 7083 L Q00 L OO0 4,2 00
£.45 . 7125 Q006 - 0001 2.8 L QD
£.48 .7168 Q007 ulainyl 1.9 » Q10
E.51 L7211 . Q00T M luivE 1.2 L0
€. 53 L7253 L0010 LQO01 7 . Q0
6.56 . 729G L0012 . Q02 -5 L 00
6.539 . 7339 LOOL3 L OO0 .3 . Q0
.61 . 7381 -0015 - QOOZ .2 01
.64 724 L0017 L0002 .0 .01
11.87 3,4933 Z. 0451 1262 .0 9.78
11.99 4.6354 2.1729 . 1278 L0 10.03
11.92 4.8175 2.3021 - 1293 L0 i0.24
11.95 4,9797 2.4328 . 1207 .0 10.44
11.97 5.1418 2.5648 L1320 .G 10.61
12,00 5.3032 2.6979 . 1332 .0 10.77
12.03 5.3347 2.7234 . 0254 N 10.84
12.05 5. 3654 2.7488 . 0254 L0 10.54
12.08 5.3961 2.7742 . 0254 w0 .72
1z2.11 5.4265 Z2.7997 . 0255 .0 8.54
12.13 5.4076 2.8202 0255 « 0 7.21
12.16 5.4883 2.8508 . D25E e S. 96
12.19 2.9190 z.B764 L0256 O 4.8%9
Q‘,HYDRDGRAPH PEAK= 10.84 cfs
TIME TO FEAK= 12.03 Hours

RUNOFF YOLUME= .96 Acre—~fFeet



e e i o b o 5
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FROJECT @ USPCI - CELL 15 CLOSURE, AREA E, 100-YR

~HREA= *.3 ACRES
VERAGE BASIN SLOFE= 10,0 FERICENT
CURVE NUMBER= 75.0
DESIGEN STORM=:"8.00 INCHES
STORM DURATION= =4.0 HOURS

2 ~HE

RUNOQFF VOLUME= .97 Acre-Feet

HYDRAULIC LENETH= 53%. FEET
MINIMUM INFILTRATION RATE= .QOQ IN/HR
USER INFUT TIME OF CONCENTRATION= .22 HOURS
TP= .1467 HOURS QFCFS= 11.B& CFB GFPIN= S.1132% INCHES
C3= 25.2042 ITERAT IONS= g S8 Z4~hour
ACZUMULATED FRAINFALL UNIT OUTFLOW
TIME RAINFALL RUNDFF EXCESS HYDROGRAPH  HYDROGRARH
HOURS INCHES INCHES INCHES TFS CFS
&.1& . BESE . QOO0 L QONO0 O . 00
£.13 LET703 . GoOo L QOO0 - L 00
.22 LE750 L Q00 QOG0 2.7 . Q0
.25 LE7IT7 N slviele 0000 79 - 00
&, 28 . E844 I elxlals; - DOO0 10.3 .00
.31 L6891 . OGO0L M elelalel 1i.3 . Q0
E. 349 . 6333 » D002 . QOO0 11.1 AT
&.37 . 6383 elialuic] L D000 Y. 4 : Q0
&.3Y . FO31 L OO0 « OO0G 7.3 . OO
.2 L7078 L 005 L0001 5.4 . OU
€.35 “71ES slulalsy L0001 2.8 B ALN]
6. 48 B e - 0008 L OO0 2.6 -~ 00
&.91 L7219 . OO0 L Q001 1.7 L0
&. 54 . 73GE L0t - O00= 1.1 - Q0
€.57 L7313 L0013 . OO0Z .7 . Q0
€.60 7360 SO0 L0002 - . D0
€£.63 L7307 L0016 L O0GE .3 Q1
E.86 . 7454 L0018 L0002 -2 .01
.69 L7008 L D020 L OO0z .0 L01
11.85 &, 3907 1.39630 1376 O b= I S
11.88 4,5741 2. 10086 . 1396 .0 5.79
11.91 4, 7924 2. 2500 L1415 .0 10.08
11.94 4.'9307 2.3932 . 1432 L0 10,33
11.97 5.1091 Z2.5380 . 1448 .0 10.54
12,00 S.2874 z.6843 . 1463 -G 10.74
12.03 5.3347 2.7233 L0330 ] 10.85
12.06 5. 3684 Z.7913 Q280 L0 10.680
12.09 5. 4022 2.7793 . 0280 .0 9. 84
12.11 5.43260 Z2.8073 L0280 v) 8.3
iz.14 5.4638 z.B304 .0Z81 « G 7.28
12.17 5.5026 z.86326 . 02B1 lv] .11
12.20 5.5374 2.8917 L0282 .0 5.03
S HYDROGRAFH FEARAK= 10.85 cfs
TIME TO FPEAK= 12,032 Hours



Rz
PROJECT : USFEI - QELL 15 CLOSURE, AREA F, 100-YR 2 =HE
e AREA= 2.4 ACRED
WERAGE EASIN SLOFE= 10,0 FERCEMT
T CURVE NUMBER= 735.0

DESIEN STORM=™ 8.00 INCHES
STORM DURATION= Z4.0 HOURS

HYDRAULIC LENGTH= 504, FEET
MINIMUM INFILTRATION RATE= .GO IN/HR
USER INFUT TIME OF CONCENTRATION= .22 HOURS
TP= .1467 HOURS OFCFS= 17.69 CFS AP IN= 5.1135 INCHES
CR= 25,2042 ITERATIONS= 8 SC8 #d-hour
ACCUMULATED - RAINFALL UNIT QUTFLOW
TIME EAINFALL  RUNOFF  EXCESS  HYDROGRAFH HYDRDGRAFH
HOURS INCHES INCHES INCHES CFS CFS
&.1& LEESE B lu]wls] . Q000 L O . OO
€.19 LETOD .00 - QOO0 .9 . 00
6. 22 LE7S0 L DON0 L 0000 5.5 OO
6. 25 L6757 . QOO0 L QOO0 11.7 .00
6.28 , E844 LS00 . QOO0 16.%2 OO
£.31 L6391 L0001 L0000 17.7 . Q0
€. 3¢ L6938 L QO0Z L QOO0 16.6 L0
6.3 -.E9B5 . Q003 . G000 14.0 ! .00
. €.3% L7031 L0003 L QGO0 10,3 L Q0
i) 6.4z L7078 . 0005 LOGTE 6.1 .00
Hod 6,45 L7125 L0006 L0001 5.7 L0
£.48 LFLTE L G008 L0001 2.9 L Q0
&.51 L7219 . 0003 L0001 2.5 LO0
6. 54 L7266 L0011 . D002 1.6 .01
€.57 L7313 o012 L 000z 1.0 L0l
&.60 . 7360 L0014 L0002 .E .01
€.63 L7407 LO016 000 . LOZ
&.66 L7454 L0018 .QQ02 .2 LOZ
6.6% L7501 L QQZ0 L D00z .1 L 0=
€.72 .7548 L0023 L0002 .0 .02
11.85 4,3357 1.9690 . 1276 .0 14.10
11.488 4,5741 2.1086 . 1396 L0 14.60
11.91 4.7524 2. 2500 L1415 L0 15.03
11.%94 4.9307 2. 23932 L1422 .0 15.40
11.397 55,1031 =, 5380 . 1448 .Q 15,72
12,00 5.2874 2.6843 1463 ¢ 16.01
12.03 5.3347 2.7233 . 0330 ) 16.18
12.06 5, 3684 2.7513 . 0280 .0 15.61
12.0%9 5. 4022 2.7793 . 0280 L0 14.68
12.11 5. 4360 2.8073 . 0280 .0 12.97 .
12.14 5, 4698 Z. 8354 . 0281 .0 11.01
12.17 5, 5036 2.B626 L0281 -0 5,13
12.20 55,5374 %.8917 . 0282 .0 7.51
()
" HYDRDGRAFH PEAK= 16.18 cfs
TIME TO PEAK= 12,03 Hours

RUNOFF VYDOLUME= 1.44 Acre-Feet



(

FROJECT ¢ USFCI - CELL 13 CLOSURE, AREA G, 100-YR 24-HR

(”“REA= 4.4 ACRES

%\ WERAGE BASIN SLOFE=

Y RURVE NUMBER= 75.0
DESIGN STORM=-"8.00 I
STORM DURATION= 24.0
HYDRAULIC LENGTH=
MINIMUM INFILTRATION

10,0 FERCENT

NCHES
HOURS

&75. FEETY

RATE=

.00 IN/HR

USEFR INFUT TIME DF CONCENTRATION=

TP= .1733 HOURS

BPCF 8=

19,07 CF8

ITERATIONS= 8

- 26 HOURS

OFIN= 4,3288 INCHES

sCS Zd—-hour

oo EmEEm s EmE =T

ACCUMULATED EAINFALL UNIT OUTFLOW
TIME EAINFALL  RUNOFF  EXCESS — HYDROGRAFH HYDROGERARH
HOURS INCHES INCHES  INCHES oFS CF8
€. 14 .6618 . 0000 . G000 .0 . 00
6.17 LEE73 . GO0Q . 0000 1.0 L G0
€. 21 679 . GOO0 . 0000 5.9 .00
6. 24 L6784 . 0000 . Q000 12.7 .00
.27 L6339 L Q000 . Q000 17.5 .00
6.3 L6895 L GO0 . Q0G0 19.1 .00
&. 34 L ETS0 .00z . OGO 17.9 .00
6.38 . 7006 . 0003 . 0001 15.1 L 00
e, Badl . 7061 . Q005 L0001 11.8 .00
{ ) e.q45 L7117 L0006 . 0001 8.7 .00
2T El4B L7172 . 0008 . GO0Z £.1 L G0
€. 52 L7228 L 000 L 000Z 4.2 .ol
€.55 . 7283 0011 L 000Z . .01
&.59 73583 L0018 L0003 1.8 .01
€.62 . 7294 LOOLE . 000Z 1.1 .02
6. GE . 7450 L0018 . 0002 .7 o2
6.6 L7505 L0021 . 0003 4 .0Z
6.73 L7561 L0023 . QUOT .2 .02
5.76 7616 L0026 L0002 1 L 03
6.79 L7671 . 002 , Q003 .0 .03
11.82 4. 2179 1.8318 L1598 .0 15.84
11.86 4. 4287 1.9946 L1628 .0 16.57
11.B9 4. 6394 2.1602 . 1656 .0 17.90
11.93 4.8502  2.3284 . 1681 .0 18.66
11.96 5.0610  2.4988 1705 .0 19,20
11.99 5, 2718 2.6714 _1726 .0 19. 85
12.03 & o378 2.7259 . 0545 .0 20,20
12.06 5.3778 2, 7530 . G320 .Q 19,88
12.10 S5.4177 2.7921 L0321 .0 18.59
12.13 5.4576  2.8253 . 0332 .0 16.51
12.17 5. 4976 2. @565 L0332 .0 14,09
12.20 5, 5375 2.8918 L0333 .0 11.71
12,24 5. 5774 2, 9252 . 0334 .0 9.65
========m:‘:‘.m===========mﬂm====£:=m=========-——‘—:::'-' oS REEE
"
“ HYDROGRAEH FEAK= 20.20 cfs

TIME TO PEAK=
RUNOFF VOLUME=

12.03 Hours
1.84 Acre-Feat

5ot



/6/24
FROJECT & USFOYI — CELL 10 CLOSURE, AREA H, 100-YR 24-HR

LAREA= 3.6 ACRES
ji!NERAGE BASIN SLOFE= 10.0 PERCENT
CURVE NUMRER= 75.0 i
DESIGEN STORM=-" 8.00 INCHES
STORM DURATION= =4,( HOURS
HYDRAULIC LENGTH= &75. FEET
MINIMUM INFILTRATION RATE= .00 IN/HR

USER INFUT TIME OF CONCENTRATION= .26 HOURS
TP=  .1733 HOURS BFCFS= 15.75 CFS DFIN= 4.3268 INCHES
0o= 21.3266 ~ ITERATIONS= 8 S8 Zd4-hour
ACCUMULATED RATNFALL UNIT QUTFLOW
TIME RAINFALL  RUNOFF  EXCESS  HYDROGRAFH HYDROGRAFH
HOURS INCHES INCHES  INCHES CFS Fs
€. 14 .EE618 . QT00 L0000 L . G0
6.17 LEE73 . OO0 . 00G0 .B L 00
6.21 L6729 . QOO0 R elelela) 4.9 L 00
€.24 L6784 . 0000 . OO0 10.5 .00
6.27 L6833 . Q000 , G000 14.5 LQ0
£.31° .B8I5 . 0002 . 0000 15.8 .00
E.34 . 6350 L 0002 L QGO0 14.8 L OO0
. 38 . 7006 . 0003 L0001 12.5 . .00
E.41 L7061 . 0005 L0001 9.7 . 00
a £.45 L7117 , Q006 . 0001 7.3 )
W/ 6.48 LT . Q08 L 000 5.1 ' .00
6.52 L7228 . 0009 . 000% 5. S LOD
6.55 .7283 L0011 . D002 F.3 .01
6.59 L7335 L0013 . 0002 1.5 .01
£.62 . 7394 LQU16 , 0002 .3 .01
6.66 . 7450 L0018 . 0002 .6 L0z
6.69 . 7505 L0021 . 00032 .3 LOZ
£.72 , 7561 L0023 . 0003 ) .02
6£.76 7616 L0026 L0003 .1 LOZ
6.73 L7671 . 0025 . 0003 L0 .02
11.82 4.2173 1.8318 . 1598 .0 13.08
11.86 4.4287 1.9946 .1628 L0 14.02
11.89 4.6394 22,1602 L1656 L0 14.78
11.93 4,8502 2.3284 . 1681 ) 15.41
11.96 55,0610 2.4388 L1705 LG 15.94
11.99 5,2718 2.6714 L1726 ; L0 16.39
12.03 5.3378 2,7259 . 0545 ) 16.69
12.06 5, 3778 22,7530 L0330 .0 16.42
12.10 5.4177 2.7921 . 0331 .0 15.36
12.13 5.4576 2.8252 L0332 .0 13.64
12.17 5.4976 2.8585 . 0232 .0 11.64
12.20 5.5375 2.8918 . 0333 .0 5.67
12.24 5.5774 2.9252 L0334 L0 7.97
(.
- HYDROGRAPH PEAK= 16.6% cfs
TIME TO PEAK= 12.03 Hours

RUNOFF VOLUME= 1.52 Acre-Feet

i
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Trapezoldat Chanﬁel Fiow Calcutations using Mannings Equaltion

Cilent H USPGI- CELL 15 CLOSURE Dale :  23-May-86
Project No. 64.44.710 Time ;  10:55AM
Channe! Sectlon: MAJOR CAP STORM DRAINAGE DITCH Compute  MEA
UNITS
GENERAL CRITERIA:  Design Flow: 20,20 cls
Botiom Width: 0.0 {aat
Side Slopet: 100 1/mi
Side Stopa2: 20 1m2
Friction Factor:
Assumed D50 0.33 feet
Calc n Value: 0,033
Used: 0.033
Min, Botiom Siope: 0.0050 ftih
Max. Bottom Slope: 0.0050 Wi
Fraeboard; 0.50 faet
CALGULATION: Depth (Min. S); 122 feet € Yerex
{Channel Depth)
G-1.49AR{2/3)5(1/2)/n= 0.000 Accuracy
Required Depih: $.72 mel 'ﬁf-“/ J"
Area: 8.93 J.ﬁ(t.h——
Perimater: 14.99 ooy Eftentnt. Leath =2 2.0’
Hydraulic Radius: 060 feot Fpseéaamf 0»:?
Velocity: 2.26

fi/sec g_‘
Riprap Ck (V<57): Not Neaded V viex =2, 3 ﬁ' s ok






