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EXECUTIVE SUMMARY

The U.S. Army Corps of Engineers Hydrologic Evaluation of Landfill Performance (HELP)
model was used to evaluate two design options for the Kerr-McGee Cushing, Oklahoma,
Refinery Site disposal cells. Specifically, the HELP mode! was used to estimate the amount
of leachate generated from disposal cells with two different liners. The evaluation was
performed 1o support the final design of two disposal cells with 5-foot in situ clay liners with
permeabilities of 10® cm/s. This design is more stringent than the State requirement of a
3-foot recompacted clay liner with a permeability of 107 cm/s.

Results from modeling a disposal cell having a 5-foot, in situ clay liner with 10®% cm/s
permeability were compared to results from modeling a disposal cell having a 3-foot,
recompacted clay liner with 107 cm/s permeability. The results show that the disposal cells
having 5-foot, 10® cm/s in situ clay liners will produce less leachate than the disposal cell
having a 3-foot, 107 cm/s recompacte lay liner.

The projected leachate volume from a disposal cell modeied by Oklahoma Department of
Environmental Quality (ODEQ) was compared to the leachate volume of the cells designed
for this project having 5-foot in situ clay liners. The model results indicate that the disposal
cells with 5-foot in situ clay liners will produce significantly less leachate than the disposal
cell modeled by the ODEQ.

The 5-foot, in situ clay liner protects groundwater as effectively as the 3-foot, compacted
clay liner, based on HELP model resuits for both average annual and peak daily percolation.
In addition, the 5-foot, in situ clay liner can be considered adequate since the ODEQ
concluded that a single, 3-foot, recompacted ciay liner was adequate under ODEQ conditions
where significantly more leachate was generated.
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INTRODUCTION

The remedial design for the Kerr-McGee Cushing site includes two disposal cells, Cell A and
Cell B, for the storage of neutralized refinery sludge. As part of the design process, the
HELP model was used to evaluate liner and cover alternatives for several disposal cell
construction options. This report presents HELP model results for determining the amount
of leachate produced by disposal ceils having two different liners. These results were also
compared to model results generated by the Oklahoma Department of Environmental Quality,
who used an altogether different disposal cell configuration.

The first, Cell A, configuration model included a 3-foot thick, recompacted clay liner with a
permeability of 107 cm/s. The second, Cell A, configuration model included a 5-foot thick,
in situ clay liner with a permeability of 10° cm/s. Each of these cell configurations were also
modeled for Cell B. The third set of modeling results discussed in this report are associated
with a cell configuration modeled by the Oklahoma Department of Environmental Quality
{ODEQ).

This evaluation was performed to support the final design of two disposal cells with 5-foot
in situ clay liners with a permeability of 10® cm/s. This design provides more protection for
groundwater than the State requirement of a 3-foot recompacted clay liner with a
permeability of 107 cm/s.
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MODEL INPUT REQUIREMENTS

The HELP program requires three general types of input data: climatological, design, and soil.
A summary of data requirements and corresponding input values is presented below. The
input values are also included on the model output sheets provided in Appendices B and C.

CLIMATOLOGICAL DATA

The chmatological data required by the model can be classified into three groups;
precipitation, temperature, and evapotranspiration. Ten years of precipitation and
temperature data were synthetically generated by the model and used for each cell
configuration modeled. The model has default precipitation and temperature data for two
cities in Oklahoma, Oklahoma City and Tulsa. The default data for Tulsa was chosen for the
model calculations because the Cushing site is closer to Tulsa than to Oklahoma City.
Statistical characteristics of the synthetically generated, daily precipitation and temperature
values were improved by inputting the area’s actual normal values. Values for Tulsa were
taken from the Water Encyclopedia and are included in Appendix A.

Evapotranspiration data is calculated by using the evaporative zone depth and maximum leaf
area index for the site. The evaporative zone depth is the maximum depth from which water
can be removed by evapotranspiration. The evaporative zone depth used for all of the cell
configurations was 22 inches. This is the depth recommended by the model for the Tulsa
area. The maximum leaf area index is the ratio of the leaf area of actively transpiring
vegetation to the nominal surface area of the land on which the vegetation grows The
maximum leaf area index used for each model run was 2.0, which is the typical vi .2 for
vegetation in the Tulsa area.

DESIGN DATA

Design data required by the model includes the area of the cell, the number of layers in the
cell, and the type and thickness of each layer. Two cells were modeled under the disposal
cell design, Cell A and Cell B. The configuration of each cell was based on dimensions
provided in Table 4-4 of the Report on Disposal Cell Option Evaluation, Cushing Remedial
Design. Table 4-4 has also been included in Appendix A. The cell configuration remained
constant for each layer, except for the bottomn, barrier clay liner. The thickness and soil
properties of the fourth layer were varied to compare the effect of the liner on model results.

An area of 572,000 square feet and a total depth of 20 feet was used for Cell A. An area
of 400,000 square feet and a total depth of 20.7 feet was used for Cell B. The cells were
divided into four layers, numbered one to four, with layer one being the top layer.

Layer 1 for Cells A and B represents a topsoil/vegetation layer, and is considered a lateral
drainage layer. A lateral drainage layer allows for vertical and lateral flow of water. A slope
of 3 percent and a thickness of 6 inches was used for this layer. A runoff curve number for
the site was generated by the model, and it was based on factors such as slope, soil texture,
and vegetative cover. This number was constant for the two liner thicknesses modeled.
The model also requires a drainage length for a lateral drainage layer. The drainage length
for Cell A is 650 feet, while the drainage length for Cell B is 500 feet.

H:\118321001035 WP 2-1



Layer 2 for Cells A and B is a barrier soil layer of 30 inches of clay. The barrier soil layer is
intended to restrict water flow into and through the other soil layers. Since the program
considers only downward flow, any water moving into a barrier soil layer will eventually
percolate through the liner. Percolation rate depends on the depth of water saturated soil
(head) located above the base of the layer,

Layer 3 of the disposal cells represents a layer of treated waste, and is considered a vertical
percolation layer. The thickness of the waste in Cell A is 168 inches, and the thickness of
the waste in Cell B is 176.4 inches.

Layer 4 is the barrier clay liner, and is the variable for evaluation of the disposal cell
configuration. The first configuration has a 3-foot, recompacted ciay liner for Layer 4 of
Celis A and B. The second configuration has a 5-foot, in situ clay liner for Layer 4 of Cells
A and B.

SOIL DATA

Required soi!l data incliides soil type and initial soil moisture content. A soil texture can be
entered manually, but the mode! also has 42 default soil textures with characteristic values
for each. Each soil texture in the model has values for the following characteristics:

* Porosity (in vol/vol): the soil water content at saturation

* Field capacity (in vol/vol): the soil water content after a prolonged period of gravity
drainage

* Wilting point (in vol/vol): the lowest soil water content that can be achieved by plant
transpiration

e Saturated hydraulic conductivity (in cm/s): the rate at which water drains vertically
through % saturated soil with no vertical pressure gradient.

Initial soil water content, in vol/vol, is also required. Initial soil water content is the ratio of
the volume of water in a soil to the volume occupied by the soil. This can be initialized by
the computer or input manually.

Soil texture, for Layer 1 of Cells A and B, is a fine, sandy loam with a saturated hydraulic
conductivity of 1.5 x 10° cm/s and a fair stand of grass. Fine, sandy loam was chosen
based on topsoil native to the area. Model default characteristics assigned to fine, sandy
loam include a porosity of 0.4730 vol/vol, a field capacity of 0.2217 vol/vol, a wilting point
of 0.1043 vol/vol, and an initial soil water content of 0.2217 vol/vol,

Soil texture, for Layer 2 of Cells A and B, is a clay with a permeability of 10® cm/s. Model
default characteristics of a clay with 10* cm/s permeability include a porosity of 0.4 vol/vol,
a field capacity of 0.3560 vol/vol, and a wilting peint of 0.2899 vol/vol. An initial soil water
content of 0.15 vol/vol was input manually because the clay will be compacted at optimum
moisture content,

Layer 3 of Cells A and B represents treated waste. A hydraulic conductivity of 8.1 x 10*
cm/s was input for the treated waste, based on measured permeabilities for treated waste.

g
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Model default characteristics of a soil with a saturated hydraulic conductivity of 8.1 x 10
cm/s include a porosity of 0.4570 vol/vol, a fieid capacity of 0.1309 vol/vol, a wilting point
of 0.0580 vol/vol, and an initial soil water content of 0.1309 vol/vol.

The first clay liner configuration modeled for Cells A and B was a recompacted, 3-foot clay
liner with a permeability of 107 cm/s. Model default characteristics for a 107 cm/s clay
include a porosity of 0.43 vol/vol, a field capacity of 0.366 vol/vol, and a wilting point of
0.28 vol/vol. An initial soil water content of 0.15 vol/vol was input manually bec: use the
recompacted clay will be installed at optimum moisture content.

The second clay liner configuration modeled for Cells A and B was an in situ, ¥ -foot clay
liner with a permeability of 10® cm/s. Model default characteristics of a 10® clay include
a porosity of 0.4 vol/vol, a field capacity of 0.356 vol/vol, a wilting pnint -7 0, 2899 vol/vol,
and an initial soil water content of 0.356 vol/vol.

H:\11832100\035 WP 2-3
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MODEL RESULTS

A summary of average annual totals for the 3-foot, recompacted clay liner; the 5-foot, in situ
clay liner; and the ODEQ model are shown in Table 1. HELP mode! output data is included
as Appendix B, and the ODEQ HELP modeling memo is included as Appendix C.

Percolation from Cell A, with three feet of recompacted clay, averaged 0.08 inches, or
3,912 cubic feet per year, which is 0.24 percent of the total precipitation. The peak, daily
percolation from Layer 4 was 0.0004 inches, or 19.5 cubic feet. Percolation from Cell B,
with three feet of recompacted clay, averaged 0.08 inches, or 2,734 cubic feet | er year,
which is 0.24 percent of the total precipitation. The peak, daily percolation from Layer 4
was 0.0004 inches, or 13.6 cubic feet.

Percolation from Cell A, with five feet of in situ clay, averaged 0.08 inches, or 3,846 cubic
feet per year, which is 0.24 percent of the total precipitation. The peak, daily percolation
from Lay=r 4 was 0.0003 inches, or 16.2 cubic feet. Percoiation from Cel! B, with five feet
of in situ clay, averaged 0.08 inches, or 2,687 cubic feet per year, which is 0.24 percent
of the total precipitation. The peak, daily percolation value from Layer 4 was 0.0003 inches,
or 11.3 cubic feet.

HA11832100\036 WP 3-1
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TABLE 31
COMPARISON OF MODEL RESULTS

— ———— =
l= 34t Clay Liner Colf 2 5.7 Clay Liner Coll A 0DEQ Cor 34 Clay Liner Cot 8
572,000 sq 7t 572,000 sq ft 450,000 sq #t 400,000 g #
— — .
Aversge Arnval Totsls Average Annual Torsls Average Anrusl Totsls Aversye Anewal Totals
Iches ": % Irches c’:‘ % * bvhes ‘;“: % brches CF:"
33910 1616424 o] 33810| 1816424 wo| 3040 1140378 wo] 33s0| 1130367
3798 180961 112] 23803 w1283] 122] 1830 68641 so2| 3787 126226 1117] a7ea 1264521 1119
29808| 1420877 g7a] 29802 1a2ossaj aves| 2361 gar29s| 778:| 29803 geaa37| mree| 20797 9e321a| 8787
0083 3939 028! 0083 1940 024 A NA wal| oess 1284 029] o098 azsa| ©29
0.082 3912 024} o008 3868 0.24 WA NA wal oos2 27385 02e] oom z102| 026
0.082 3912 o2a| oosi 1846 ozal 7403 280967 { 2464| 0082 2734 oz2a| o081 2687| 024
0141 735 caz| o143 6797 oa2| 2578 96531 848| o014 4685 oa1l o1e2 a7127] oa2
Peak Dady Totals Pesk Dady Totals Peak Daly Totals Pask Dady Totals Pask Dady Totals
nches ‘f‘:: % nches :" * inches ‘:: % rches c": * rches c;:.- =
345 164450 WA 345 154450 NA 292 108500 NIA 3.45 115000 NA 345 115000 A
316| 1506055 A 316| 1508029 wa| oses| 167431 wal 31sa] 1os31s7 wal a1se 105318 WA
0.001 ars wa| o001 ars BiA NA NA wa| ooo12 398 wa| o002 398 WA
0.0004 2.5 wa| o0.o000a 198 NA WA N/A wal| ©000e 136 wa | 00004 137 A
5.4 WA wa 64 WA A A WA WA 5a WA NIA 64 A NA
0.0004 195 wal 00003 16.2 wal| ooz23 636 8 wa| 0000e 135 wa| 00003 113 NA
0 NA MA o WA wa| 2002 WA A 0 NA NA 0 WA A
131] 622054 A 13| e2208.¢ WA o8| 33ses2 M’Ai 131]  a3s003 NA 131]  ae3s002 A
= — = — ==

N/A - Not Appiicable
* . Percent numbers may be rounded
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DiSPOSAL CELL LINER COMPARISON AND CONCLUSION

DISPOSAL CELL LINER COMPARISON

Based on HELP modeling results for the average annual and peak daily percolation values,
the 5-foot, in situ clay liner is as protective as the 3-foot, recompacted liner. The 5-foot liner
is considered as protective because less leachate percolates through the bottom of the cell
with the 5-foot, in situ |.ner than in the cell with the 3-foot, compacted liner.

The average, annual total percolation through Cell A {5-foot, in situ liner) is approximately
0.08 inches, or 3,846 cubic feet. This is slightly iess than the 3,912 cubic feet, annual
average percolation through Cell A having the 3-foot, recompacted clay liner. The daily peak
percolation through Cell A (5-foot, in situ liner) is approximately 0.0003 inches, or 16.2
cubic feet. This is slightly less than the 19.5 cubic feet, daily peak percolation through Cell
A having the 3-foot, recompacted clay liner.

The average, annual total percolation through Cell B (5-foot, in situ liner) is approximately
0.08 inches of water, or 2,687 cubic feet. This is slightly less than the 2,734 cubic feet,
annual average percolation through Cell B having the 3-foot, recompacted clay liner. The
daily peak percolation through Cell B (5-foot, in situ liner) is 0.0003 inches, or 11.3 cubic
feet. This is slightly less than the 13.6 cubic feet daily peak percolation through Cell B
having the 3-foot, recompacted clay liner.

Approximately 0.24 percent of the total annual precipitation percolated through Cells A and
B having the 5-foot, in situ liner.

Average annual and daily peak percolation model results for the 5-foot, in situ liner were
approximately two orders of magnitude lower than the ODEQ's model results. Average
annual percolation for the cell the ODEQ modeled is approximately 7.5 inches, or 281,000
cubic feet, compared to 0.08 inches, or 3846 cubic feet, for Cell A having the 5-foot, in situ
liner. The daily peak percolation through the ODEQ cell is 0.02 inches, or 337 cubic feet,
compared to 0.0003 inches, or 16.2 cubic feet, through Cell A having the 5-foot, in situ
liner.

Approximately 25 percent of the total annual precipitation percolated through the ODEQ cell,
compared to only 0.24 percent of the total annual precipitation which percolated through
Cell A with a 5-foot, in situ liner.

It is important to note that the ODEQ assumed very conservative model input data to
maximize the amount of leachate generated. The ODEQ assumed equally conservative input
data to assess the impact of leachate on the aquifer below the disposal cell, using a fate and
transport model. Under this scenario, which resulted in 8 maxinmium amount of leachate and
worst case fate and transport to the aquifer, the ODEQ concluded that a single, 3-foot thick
layer of 1x107 clay would be adequate as the bottom liner of the proposed disposal cell (see
Appendix C).

>
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CONCLUSION

The 5-foot, in situ liner is as protective of the groundwater as the 3-foot, compacted liner,
based on HELP model results for average annual and peak daily percolation. In addition, the
5-foot, in situ liner can be considered adequate, since the ODEQ concluded that a single,

3-foot thick, clay liner was adequate under conditions where significantly more leachate was
generated.
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SECTION A.

CLIMATIC DATA—UNITED STATES 5§

TABLE 1-2. NORMAL DAILY MINIMUM TEMPERATURE —
SELECTED CITIES OF THE UNITED STATES (continued)

{In Fanrenneit decrees. Airport data exceot as noted. Based on standsrd 30-year period 1981 through 1980]

ST, STATION JAN FEB MaR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL
NY ALBANY 19 140 726 385 4854 550 596 576 496 29.4 308 1182 368
BUFFALO 170 175 758 253 483 564 612 596 527 27 336 228 393
NEW YORK' 256 266 341 438 533 627 6882 671 601 489 408 303 L
SYRACUSE 180 158 282 360 460 554 603 589 518 417 33 13 384
NC ASHEVILLE 260 276 344 427 510 582 624 616 558 433 342 282 428
RALE!IGH 291 303 M7 485 553 626 671 668 804 477 BT N2 477
WILMINGTON 353 386 433 518 604 677 713 708 657 8537 439 3372 $3.1
ND BISMARCK 4.2 37 166 308 420 518 564 542 432 X228 117 48 2.1
WILLISTON 4.3 35 3 296 15 511 560 537 Q0 20 17.0 43 285
OM CINCINNATI 204 230 320 424 517 605 645 633 583 439 347 2857 32
CLEVELAND 185 199 284 3B 479 572 614 B80S 540 436 343 248 40.7
coLumMBUS 194 215 306 405 502 590 632 617 546 428 235 47 418
TOLEDO 155 175 261 365 468 560 60.2 584 512 407 306 2086 38.2
0K OKLAHOMA CITY 252 294 311 486 577 683 706 694 619 0.2 e 21 48.6
TULSA 268 285 377 495 585 675 724 703 625 S03 381 203 492
OR EUGENE 338 355 385 387 429 480 S1.0 S1.1 417 420 378 383 41,7
MEDFORD 302 319 339 368 427 493 542 534 474 W6 345 312 404
PORTLAND 335 360 74 406 464 522 558 558 511 448 286 354 440
PC  GUAM 70 711 M2 T2.4 729 731 728 T2 722 724 731 728 722
JOMNSTON ISLAND 728 727 728 739 753 763 769 T4 712 189 785 739 78.1
KWAJALEIN,
MARSHALL IS. 768 768 TI4 TI1 189 789 769 710 T no 771 M2 770
PAGO PAGO,
AMER SAMOA 749 T4B 751 746 745 V5.0 743 739 42 0 751 5.1 74.7
TRUK, E. CAROLINE 1S, 769 789 770 768 764 760 752 751 753 755 761 7168 76.2
WAKE ISLAND 721 715 725 730 747 784 789 TI0 T3 187 756 737 748
YAP. W. CAROLINE IS, 750 752 754 7585 758 754 749 747 748 749 754 754 7.2
PA  ERIE 180 177 288 361 454 552 599 594 531 432 343 242 84
HARRISBURG 221 235 NS5 415 510 605 653 642 566 448 384 262 435
PHILADELPHIA 238 280 331 428 525 615 668 660 586 465 371 280 451
PITTSBURGH 192 207 294 394 485 571 613 801 533 421 333 3 40.7
PR SAN JUAN 703 700 708 723 739 753 761 781 755 749 734 MB 73.4
L] PROVIDENCE 200 2085 292 383 476 570 633 619 538 431 348 261 4.2
SC CHARLESTON 369 384 453 525 614 680 .6 712 687 547 448 385 542
COLUMBIA 12 MF 19 S05 591 661 707 694 639 503 406 347 §1.2
GREENVILLE-
SPARTANBURG 312 326 W4 48B3 569 642 BB2 67.4 617 491 296 - 83
SD RAPID CITY 82 4€ 210 327 430 525 587 570 484 361 20 148 340
SIOUX FALLS 1.9 89 206 346 457 563 618 597 485 387 23 101 339
TN BRISTOL-JOKWNSON
CITY-KiNGSPORT 255 274 349 438 525 607 643 634 572 447 3B1 283 “up
KNOXVILLE 2895 317 393 482 S65 640 680 671 612 481 384 219 48.7
MEMPH IS 309 347 419 S22 609 689 726 708 641 8513 411 343 51.9
NASHVILLE 278 301 383 481 569 648 690 878 613 480 3W0 313 485
™ AUSTIN 388 422 493 5832 651 715 T 737 691 SR7 4871 414 §75
CORPLIS CHRISTY 46.7 487 557 639 695 741 7586 758 728 8471 549 488 62.5
DALLAS-FORT WORTH 9 378 w9 550 629 708 747 V37 675 563 449 34 §5.0
EL PASO 304 347 405 4BS5 566 657 6868 675 606 487 IO 6 . 482
HOUSTON 408 432 4B 583 647 702 725 721 881 575 488 427 574
LUBBOCK 243 779 352 4858 552 643 676 657 5B7 473 ME 4 8.2
UT SALT LAKE CITY 197 244 29 372 452 833 618 587 500 393 292 216 323
VT BURLINGTON 7.7 88 208 327 440 540 588 566 487 3BT 2206 149 348
VA  LYNCHBURG 2589 276 351 446 532 606 651 645 579 481 387 291 455
NORFOLK 317 323 /4 487 572 653 699 696 642 528 430 1350 50.7
RICHMOND 2865 287 388 481 542 622 672 664 583 467 7313 2098 6.5
WA SEATTLE' 369 382 3B 424 477 530 560 563 529 471 411 381 466
SPOKANE 200 257 290 349 425 483 553 543 45 3B7 XS5 237 N2
WALLA WALLA 284 339 I73 424 493 568 622 612 536 445 13/ 314 447
WV CHARLESTON 238 258 341 433 58 594 638 631 564 440 3|0 278 440
W!  GREEN BAY §4 87 201 336 435 531 S81 563 479 3W2 283 130 337
MADISON 67 110 215 3471 442 538 583 563 478 !B 280 141 343
MILWAUKEE M3 158 249 356 447 547 611 602 525 419 299 182 378
WY CASPER 118 163 202 293 389 476 S47 528 4285 32 219 187 kv
CHEYENNE M8 1789 W6 296 397 4BS 5486 528 437 30 21 182 L1
' City office cate.

Source: U.S. National Oceanic and Atmospheric Administration, Comparative Climatic Data for the United States through 1986




SECTIONA. CLIMATIC DATA—-{UNITED STATES 15

TABLE 1-7. NORMAL MONTHLY PRECIPITATION—

SELECTED CITIES OF THE UNITED STATES (continued;

[In inches. Inciudes liquid water equivaient of snowtall. Airport data except as noted.
Based on stancard 30-vear period 1951 through 1980)

ST. STATION JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL
NY ALBANY 239 226 307 294 331 329 300 334 323 283 304 300 3874
BUFFALO 302 240 297 306 289 272 296 416 337 293 362 342 .82
NEW YORK' 321 313 422 375 378 323 3177 403 386 4 4 i 4412
SYRACUSE 261 265 371 334 316 363 317 377 329 314 345 320 /1
NC ASHEVILLE 348 3680 5713 384 419 420 443 479 396 329 1 3%, an
RALEIGH 355 243 269 297 367 2166 438 444 229 273 287 314 41.78
WILMINGTON 364 344 404 298 422 585 744 684 571 297 319 343 53.35
ND BISMARCK 051 045 070 151 223 301 205 169 138 081 051 0851 15.36
WILLISTON 055 050 057 129 185 268 18 1.42 137 o4 0.50 085 13.8%
OM CINCINNATI 413 273 395 358 384 409 428 297 291 254 312 300 40.14
CLEVELAND 247 220 299 332 330 349 337 338 292 24 276 27% 35.40
COLUMBUS 275 218 323 341 376 4017 401 370 276 197 264 261 3897
TOLEDO 199 180 264 304 290 349 326 319 253 194 247 259 s
OK OKLAMOMA CITY 096 129 207 291 550 387 304 240 341 277 153 1.20 30.89
TULSA 138 174 314 415 514 457 3851 301 43 341 256 182 38.77
OR EUGENE 839 512 511 276 197 124 027 095 145 347 682 B.49 46.04
MEDFORD 142 2172 185 107 119 067 025 046 0.75 168 289 348 19.84
PORTLAND 616 393 361 231 208 147 048 113 181 305 517 6.41 .39
PC GUAM 543 476 419 474 641 553 1031 1392 1425 1287 898 6.07 97 .86
JOHNSTON ISLAND 235 188 272 241 181 082 105 211 209 302 308 310 26.52
KWAUALEIN,
MARSHALL IS. 491 297 517 760 1124 1017 1030 10.30 10.9¢ 1224 1057 796 10471
PAGO PAGO,
AMER SAMOA 1278 1253 1138 11.25 1072 B8S56 851 708 6.69 11.06 11.20 14.21 123.96
TRUK, E. CAROLINE 1S. B36 867 811 1276 15.64 1237 1432 14.04 1323 1468 1207 1259 145.84
WAKE ISLAND 197 120 194 209 187 234 384 546 566 478 277 178 3488
YAP, W, CAROLINE IS. 782 554 628 656 996 1139 1424 1464 13.18 1256 9.84 1007 122.18
PA ERIE 249 212 297 349 328 372 3128 385 189 137 174 338 38.39
HARRISBURG 296 273 350 319 367 363 332 329 360 273 324 3123 39.09
PHILADELPHIA 318 281 386 347 318 392 388 410 3.42 283 332 345 41.42
PITTSBURGH 286 240 358 328 354 330 383 331 280 249 234 287 36.30
PR SAN JUAN 201 202 231 362 564 468 487 65393 599 589 559 448 53.99
L1 PROVIDENCE 406 372 429 395 348 279 307 40¢ 354 378 22 a7 45.32
SC CHARLESTON 333 337 438 258 441 654 733 650 494 292 28 In §1.58
COLUMBIA 438 393 516 339 185 445 535 556 423 255 251 180 49.12
GREENVILLE-
SPARTANBURG 421 439 587 435 422 477 408 366 435 34 3I21 393 50.53
SD RAPIDCITY 042 062 102 198 282 326 212 144 103 081 057 045 16.27
SIOUX FALLS 050 093 158 236 321 370 271 313 279 157 082 072 24.12
TN BRISTOL-JOHNSON CITY-
KINGSPORY 356 343 429 348 367 346 419 323 300 2% 298 3183 4124
KNOXVILLE 465 478 549 387 371 385 433 3202 299 273 478 &t9 47.29
MEMPIS 481 433 S544 577 506 358 403 376 3182 237 417 W3 §1.57
NASHVILLE 440 403 558 447 456 370 3m 340 371 258 182 463 48 49
TX AUSTIN 160 248 168 317 419 306 189 224 380 138 220 208 31.50
CORPUS CHRISTI 163 155 0B84 199 305 336 196 351 615 3219 155 1.40 30.18
DALLAS-FORT WORTH 165 193 242 363 427 259 200 176 331 247 1.76 187 29.48
EL PASO 038 045 032 019 024 058 160 121 142 073 0.3 039 | 782
HOUSTON 321 325 268 424 469 406 3133 3166 493 16 338 366 ~478
LUBBOCK 038 057 090 1. 289 281 23« 220 208 1B1 059 0.43 17.78
UT  SALT LAKE CITY 138 133 172 221 147 097 072 082 089 134 1.2 137 18.31
VT  BURLINGTON 185 173 220 277 296 364 343 38 320 28 280 243 3389
VA  LYNCHBURG 306 293 369 290 23685 347 3188 3189 3123 336 292 116 ’0n
NORFOLK 372 328 386 287 175 345 515 533 438 i 288 3117 622
RICHMOND 323 313 3857 290 385 380 514 501 352 3N 328 338 4407
WA SEATTLE' 694 420 370 246 166 153 089 138 203 340 538 629 38.84
SPOKANE 247 167 136 108 138 123 0S0 074 071 108 206 249 1.7
WALLA WALLA 212 14 141 135 140 0983 035 0.7 083 140 1187 219 15.96
WV CHARLESTON 348 311 400 352 388 332 536 415 201 2688 2% I 42.43
W!  GREEN BAY L9 106 1850 270 313 317 322 318 217 210 178 142 28.00
MADISCON 117 102 215 310 334 389 375 382 106 224 183 183 30.8¢
MILWAUKEE 164 133 2858 337 266 359 354 309 288 228 198 203 30.94
WY CASPER 050 056 099 1851 213 124 106 062 076 088 066 6.5 11.43
CHEYENNE 047 040 087 124 239 200 187 139 106 068 0853 037 nBnn
' City office dats.

Source: U.S. Netional Ocesnic and Atmospheric Administration, Comparative Climatic Data for the United States through 1986
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Post-it™ brand fax traneminal memo 787 [nu-... 4,

WNL

225-1715
s 14 -4SD S -
‘ e 8 2257749 ry 11, 1993

(UNIT) FROM S. R. Lower SUBJECT Cushing Pit 5 Formation|

EXt. 2696 S‘ﬂL Clay Permeabilities

Pursuant to your request, core samples retrieved from boreholas
drilled around Cushing Pit 5 in September 1992 were submitted to
Standard Testing in Oklahoma City for determination of
perxeabilities. In addition, compacted cylinder samples of treated
and solidified Pit 5 sludge mixes 2 and 4 provided by you weare also
submitted for permeability tests.

Eormation Clay Pexmeabilities

One core sample was salected from eech of the four boreholes
drilled around Pit S5 in September 1992. Locations of these
boreholes are shown on the attached map.

Criteria used in the selecticn of samples wvas the absence of sand,
silt, and visible parting. Thus, only those sections of the cores
that appeared to be predominantly clay were selected. When
possible, sections of cores that were cbviously sandy, silty, or
shaley were rejected.

The depth intervals selected for permeability testing are as
follows. Depths are given in [eet below ground level and elevation
in feet above Mean Sea Level:

Berehole Repth Interval Elevation

PS-1A S0 -~ 53.5 feot 789.4 - 785.9
PS~-2 53 - 53.5%5 feet 790.8 = 790.3
P5=3 40 = 44.5 feet 818.6 - 814.1
PS5~4 33.5 ~ 34 fest 818.6 - 818.1

Descriptions of the lithclogy at these intervals, and the
permeabilities as determined by Standard Testing, are presented
below. The laboratory report sheet is attached:

Permeability
Boreshole Rescziption {cn/sec)
PS~1A Reddish~brown silty clay 1.0 x 107
PS~2 Gray silty clay w/gravel 9.9 x 107
Pe-3 Reddish-brown silty clay 1.8 x 10%
PS~4 Dark red sandy, shaley clay 9.9 x 10*




L. X. Bailey
January 11, 1993
Page 2

ixsataed/Sollidilled PIT § Sludge

Az mentioned above, compacted cylinder samples of the treated and
solidified Pit % sludge mixes 2 and 4 you provided were alsc
submitted for permeability tests. The parmeabilities as detarmined
by Standard Testing for these samples are presented below. The
laboratory report sheet is attached:

Solidified Permeability
sSample icnm/ses)
Mix 2 8.1 x 10°
Mix 4 3.1 x 107

* * @

Should you have any gquestions or comments regarding these
permeability tests, please call at extension 2696. The Mix 2 and
Mix 4 samples will be returned to you as scon I can retrieve them
up from the laboratory.

Attachnents
cec: S. M. Logan

J. JC Lu
J. G. Ostmeyer



T
B

MO ‘ONIHSND

~ Z6EB) ¥3@W3ILIIS - ¢ |
lid ONIMOHS dVW ¥NOINOD

T VR W D ¢ S e ¢ R e




@2/27/94 16:31 566656 o4
ANMR CORPOR, ;€ “CE and CENTRAL LABORATORY
3400 N. LINCOuA, . _AHOMA CITY. OK 73108 (405) $28.08¢1
Arns O Toome
. m £200 KING ARTHUR DRIVE ww amg;an
01 TRARS WEST LOOP oK 140%) 237310
N SIS SUtresN 40 DISTR/BUTORS ROW. SUITE C HARAMAN. LA 0125 (308) THt378
0 LB SRCOND LAWTEN, O 71301 0% 3537
REPORT Flexible Wall Termeability Tests Date 12/14/92
Kerz-N iicari
Project rr-NcGee Corporation s f ASTN
Quantity
Location Cushing FPacgility Reprensnted Six Intact Samples
Architect
Engineer Sampled by Client
Steve Lower
Contractor by Order of
Reported To___ Kerr-Ncdee Date 1/6/93 Order Number
TEST RESULTS
Laboratory Number G-827
Sample PSS~ 1A PS~3 P53 PS—4 Mix #3 Miz Fé
Soil Descriptica Reddisn Gray Reddish Dark Red | stabilized | Stadbilized
Brown Siley Brown Sandy Mixture Mixture
Silty Clay Silcy Clay Shaley
Clay w/Gravel Clay
Dry Density, pof 121.5 103.8 1186.3 131.9 73.8 92.0
MOisture, \ 14.8 2.9 16.4 10.9 8.8 4.5
Coefficient of
Permeadility, 1.02x30°7 | 9.9x10"7 1.8x10"* 9.9x10°8 8.1x107% 3.1x10%
k, cm/eea.
AL M SN S AL R AL G

THE ROGAT APTLIEE OR.T TD TIE STANDNAGS OF PRCEDMEVE MOATED ANG
ENTTAL OF SRALAR PROKLCTE. OF PROCEDURES SR O Twe v SEAME S|
mmnmmnbmmmm

WK G i SRS NG, WITTER

Charge: Rerr-McGee

Orig. & ee  Teo Same
ice Lab

“TEST FOR ASSURANCL™

TO TR SAMr. i TESTED AMO/OR GRERFWVED A0 ARE ST MECESSMAR Y SIGKC TVE OF THE QUAL TICH OF APPRALSTL Y
A On GO OuRLITY ASSUAGICE PROGRAM LMLESS 30 MOTYD TVERE WESOST: AN POR T CXCLUSMVE U OF T™E
WOT BE NEPRCTIACED WRAOLL T OR @ PRRT PG AOVERTINNG O O FER PUSKSURIES Cves: Cu Sues TUSE OR 8 COMMECTION
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RECORD OF (Record of Item Checked Beslow)

COMMUNICATION xx_Phone Call ___Disc. res i
. Conference —_Dther(Specify)
TO: M.Holmes FROM: D.Cheak DATE: 1/31/94
oot Sasnat. . RN TIME: 830 hrs.

SUBJECT: KERR-MCGEE CUSHING SITE

SUMMARY OF COMMUNICATION:
| ith Mike Holm him if th h i ntiti mary table included

liner

CONCLUSIONS, ACTION TAKEN OR REQUIRED:

INFORMATION COPIES

TO: Project #



»O0-LZC8B
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TABLE 44
DISPOSAL CELL SIZE, PARAMETERS, AND QUANTITIES

Approx. Total Disposal Top Pit
Disposal Approx. Appwox. Total Ciay Excavated Cell Soif Backfi

Celi Size Depth Helght Required Volume Capacity Raquired Haul

Ooticn Cell i (e ift) fyd®) tye’) ivd®) fyd’) yd"}
1A A 800 x £00 25.3 12.1 102,671 329,774 400,000 8,738 217,990
2A A 900 x 500 20.1% 8.7 102,571 276,281 304,000 8,859 164,497
B8 B0OO x 500 11.4 2.4 90,1186 151,755 96,000 8,063 53,492
3A A 200 x 500 16.9 6.6 102,671 240,392 239,000 8,834 128,608
B 800 x 500 14.7 4% 90,116 187,645 161,000 7,988 89,382
18 A 1.400 x 600 21.7 7.4 190,192 674,892 600,000 16,810 367.990
28 A 1,40C x 600 17.8 556 189,829 485,379 457,000 16,868 278,662
B B0O x 500 14.7 B 90,439 187,800 143,000 8,034 89,327
aB ) 880 x 680 200 66 129,630 368,138 368,000 11,348 218,283
B 800 x OO 20.7 6.1 90,787 248,444 241,000 7,830 149,727

Ui

83210086



JAN-28-1994 10:S6 FROM WBEC ENGINEERING TO 11832:1009812144584101 r. 21

COMMUNICATION SERVICES
FACSIMILE TRANSMISSION SHEET

TO: Rob Franke "'”/O FROM: Norman Blaker
COMPANY: Kerr-McGee PHONE NO: 918/561-96583
LOCATION: PROJECT NO: 11832100
FAX NQO: 214/450-4101 FAX NO: 918/561-9587
DATE: January 28, 1994 THIS PAGE PLUS: 1

Referance: Cushing Remedial Design
Arttached is copy of letter received today, January 28, 1994 from Kerr-McGee.

This letter gives direction for the disposal cells design.

IF THIS TRANSMISSION IS NOT COMPLETE OR LEGIBLE PLEASE NOTIFY:
918/561-9736 or 561-9€60




JAN-2B-1994 1@:S7 FROM WBEC ENGINEERING TO  11832100812144584101 P.a2

P e

faches; KERR-MCGEE CORPORATION

- DM WEOEE CANTI o ORLAMOWA CITY, ORLASOMA 3T

Janusry 26, | 994

Mr. Norm Blaker

Fluor Daniel Williams Brothers
119 East 6th Strect

Tulsa, OK 74121-1310

Dear Mr. Biaker:

AMM!MM&&WM*MMW.MMJJMQ&
MlW'bpMﬁﬁ%thwwldﬁm. We will plan o dispose
of o'l material from Pit 4 in the disposal cell in the northwest comer.

me.madﬁhnm:mmmworm.oooum.mmicyw
demgns. Wchawamwbhiﬂmm&mﬁmymmiuﬂnvdmdphﬂm
10 the other four pits), and we also know of & significant number of other waste mits in the
southern portioa of the property. Roy. Jofl, end i therefore decided it would be besi to design
mmmf-ay.uunm&wdhmmmmpm-ommm
quantities. However, the sdditionsl 200,000 c.y. that go into the 600,000 cy. design shouid be
divided 5o that 50,000 cy. goes into tie northwestern cell, snd 150,000 cy. goes into the
southeastern disposal cell. : -

Hop: ully, this letter is understandable and gives you the information you noed 10 proceed with
the disposal cefl design. | will be in Washington, D.C. Thursdsy and Fridsy, so I will be difficult
o reach. ifmhmqmauofmmmywmsyluvcnvcicnmdlmotaﬂm

at home over the weekend 21 (405) 354-8108. | will be in Cushing an Monday, and can be
reachod &t (918) 225.7753. Thanks for your help. ;

Sincerely,
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APPENDIX B
HELP MODEL OUTPUT DATA




tttt'*t'tt"i"*'iti'.i"'t'ti"'fﬂﬁt*t'ti.**"'ti'*ftti’t'ttfﬁf’t'tﬁtt
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KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (3 ft. liner)
02/08/94

ittttitittttt'tﬁi"tt*t't"t'tti*t*tt*t'it*ii't*ti*tti'ttt**{*'.tit*tii
.Qtt'ﬁt***tt'tti'it.*'fi’*ititi*tti*t**ttttii.ft*'fifﬁt*'tt*.itt't"t*t

THICKNESS = 6€.00 INCHES
PORCSITY - 0.4730 VOL/VOL
FIELD CAPACITY - 0.2217 VOL/VOL
WILTING POINT = 0.1043 VOL/VOL
INITIAL SOIL WATER CONTENT - 0.2217 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.001530000009 CM/SEC
SLOPE = 3.00 PERCENT
DRAINAGE LENGTH = €50.0 FEET
LAYER 2

BARRIER SOIL LINER
THICKNESS = 30.00 INCHES
POROSITY = 0.4000 VOL/VOL
FIELD CAPACITY - 0.3560 VOL/VOL
WILTING POINT = 0.2899 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.1500 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000000010000 CM/SEC

........

VERTICAL PERCOLATION LAYER
THICKNESS = 168.00 INCHES
POROSITY = 0.4570 VvOL/VOL
FIELD CAPACITY B 0.130% vOL/vVOL



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (3 ft. liner)

02/08/94
Page 2 of 23
WILTING POINT = 0.0530 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.1305 VOL/VOL
SATURATED AYDRAULIC CONDUCTIVITY = 0.008100000210 CM/SEC
LAYER 4

........

BARRIER SOIL LINER

THICKNESS = 36.00 INCHES

POROSITY = 0.4300 VOL/VOL

FIELD CAPACITY = 0.3660 VOL/VOL
WILTING POINT = 0.2800 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.1500 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000000100000 CM/SEC

GENERAL SIMULATION DATA

.......................

SCS RUNOFF CURVE NUMBER

TOTAL AREA OF COVER

EVAPORATIVE ZONE DEPTH

UPPER LIMIT VEG. STORAGE

INITIAL VEG. STORAGE

INITIAL SNOW WATER CONTENT

INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 33.2214 INCHES

74.26
$72000. SQ FT
22.00 INCHES
2.8380 INCHES
1.3302 INCHES
0.0000 INCHES

SOIL WATER CONTENT INITIALIZED BY USER.

CLIMATOLOGICAL DATA

-------------------

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR TULSA OKLAHOMA

MAXIMUM LEAF AREA INDEX = 2.00
START OF GROWING SEASON (JULIAN DATE) = 98
END OF GROWING SEASON (JULIAN DATE) = 307



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (3 ft. liner)

02/08/94
Page 3 of 23
NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT
JAN/JUL FEB/AUG MAR/SE? APR/OCT MAY /NOV JUN/DEC
35.20 40.70 49.30 60.90 69.10 77.70
83.20 81.70 73.80 62.60 49.20 39.80

t*ttt*tttttti’i*fﬁ*t*t'f*i***t*it'itt*itﬁ***itt*tt*tt**t*t*tt**t**ttt'ﬂ*'

MONTHLY TOTALS FOR YEAR |

FEPRRTIREACLRBLER SRR B AT RN BB S S RIPEREDBE SRR DT N BT RED GRS BRS D S v b

..........................................

PRECIPITATION (INCHES) 0.57 0.88 1.01 2.22 1:.75 5.70
3.64 2.13 8.00 2.39 3.64 0.58%

RUNOFF (INCHES) 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.521 0.000 1.597 0.000

EVAPOTRANSPIRATION 0.956 0.729 1.383 2.087 1.933 5.456
(INCHES) 3.919 4.125 5.349 3.000 1.863 1.428
LATERAL DRAINAGE FROM 0.0001 0.0000 0.0000 0.0025 0.0000 0.0029
LAYER 1 (INCHES) 0.0001 0.0000 0.0146 0.0066 0.0235 0.0079

PERCOLATION FROM 0.0035 0.0000 0.0000 0.0040 0.0000 0.0048
LAYER 2 (INCHES) 0.0006 0.0000 0.0103 0.0072 0.0119 0.0112
PERCOLATION FROM 0.0036 0.0000 0.0000 0.0042 0.0000 0.0045
LAYER 4 (INCHES) 0.0009 0.0000 0.0101 0.0072 0.0119 0.0112

-----------------------------------------------------------------------

-----------------------------------------------------------------------

AVG. DAILY HEAD ON 0.02 0.00 0.00 0.66 0.00 0.76
LAYER 2 (INCHES) 0.02 0.00 3.32 1.48 4.98 1.86
STD. DEV. OF DAILY HEAD 0.03 0.00 0.00 1.10 0.00 0.95
ON LAYER 2 (INCHES) 0.06 0.00 1.76 1.63 0.77 1.14
AVG. DAILY HEAD ON 0.00 0.00 0.00 0.00 0.00 0.00



KERR-MCGEE REMEDIAL DESIGN CUSHING

CELL A (3 ft. liner)

02/08/9%4

Page 4 of 23

LAYER 4 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00

STD. DEV. OF DAILY HEAD 0.00 0.00 0.00 0.00 0.00 0.00
ON LAYER 4 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00

'ittitit*t*fiftl"*'*ttt'*f**ttﬁtttttttttt"'titt*'t*"'t'**t*"tit**ti

'ttt*fitittttfi"*"Qtt*'t"'*ii*ttft't*’t*'*ff*i*"ti'fi*'tti**"*t't'

ANNUAL TOTALS FOR YEAR 1

MOABOSEDTABDRNESCREDS B SN GRS 0 0 0SS GE S EEB R G ®® WD GBS S WS

(INCHES) (CU. FT.) PERCENT
PRECIPITATION '32.52 1550120,  100.00
RUNOFF 2.118 100955, 6.51
EVAPOTRANSPIRATION 30.228 1440845, 92.95
LATERAL DRAINAGE FROM LAYER 1 0.0580 2765. 0.18
PERCOLATION FROM LAYER 2 0.0536 2554. 0.16
PERCOLATION FROM LAYER 4 0.0538 2552. 0.16
CHANGE IN WATER STORAGE 0.063 3004. 0.19
SOIL WATER AT START OF YEAR 33.22 1583553,
SOIL WATER AT END OF YEAR 33.28 1586557,
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

'*"tiQt"'*t'!ﬁt*tiii!ttittit.it*fttttt*tttttt"fi*'tfi.fitti't'*i'**t

t"'i"i"*'i"'**t't't"f""t!*'tt'i*"i*tt"'tii*ti"Qt**t*fi"*i**'

MONTHLY TOTALS FOR YEAR 2



KERR-MCGEE REMEDIAL DESIGN CUSHING

CELL A

(3 f£. liner)

02/08/94
Page 5 of 23

PHRBOGC® SRS SOW AR RESEESEE DS SRS TCRDT O N P BT OE R SE RGNS RE RGeS ESEEe e e

PRECIPITATION (INCHES)
RUNOFF (INCHES)
EVAPOTRANSPIRATION

(INCHES)

LATERAL DRAINAGE FROM
LAYER 1 (INCHES)

PERCOLATION FROM
LAYER 2 (INCHES)

PERCOLATION FROM
LAYER 4 (INCHES)

..........................................

CO 4

OO

.58
.55

.G00
.461

.388
.084

.0122
.0044

.0115
.0038

.0115
.0038

.25
.93

. 595
.040

.2857
.669

.0210
.0000

.0111
.0001

.0111
.0000

o0 ke wo

oo

.88
.52

.000
.616

.358
-15%7

.0066
.0132

.0111
.0oo8s

.0111
.0089

1.74
2.49
0.000
0.148

1.726
1.210

0.0044
0.0023
0.0106
0.0030

.0106
.0027

oo oo O o

oW

.12
.86

.733
.000

.364
211

.0072
.0121

.0103
.0112

.0103
.0112

oo

OO

«39
+87

.671
.000

.511
.904

.0132
.0174

.0102
.0119

.0106
.0119

BERVERE LR AN E S SRS RO SRR eR PSP ST R SERB RN eSO NS SRR BB e e RS e e

............................................................

AVG. DAILY HEAD ON
LAYER 2 (INCHES)

STD. DEV. OF DAILY HEAD

ON LAYER 2 (INCHES)

AVG. DAILY HEAD ON
LAYER 4 (INCHES)

STD. DEV. OF DAILY HEAD

ON LAYER 4 (INCHES)

2.77
0.97

1.47
1.72

0.00
.00

.00
.00

oo

.79
.00

o »

.78
.02

oo

.00
.00

.00
.00

o o oo

1.62
2.91

.61
33

N O

.00
.00

oo

0.C0
0.00

1.09
0.55
0.60
1.44

.00
.00

.00
.00

oo oo

1.63
2.90

.66
.36

g

.00
.00

oo

.00
.00

oo

2.95
3.96

91
.61

.00
.00

.00
.00

oo oo O

t'tit*t*t.tt****tf*i*tttttt**t.it't'ttttt*tti*i*’ttfitt'*i*'tt**tttitt*

.*titt*ti*t.iti'ii"iﬁt't*'t******'t*it*tt*'ttfifi'***t'*'*ttt*tttt't**

ANNUAL TOTALS FOR YEAR

.......................................................................



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (3 ft. liner’

02/08/94
Page 6 of 23
(INCHES) (CU. FT.) PERCENT
PRECIPITATION 40.18 1915247, 100.00
RUNOFF 7.264 346274. 18.08
EVAPOTRANSPIRATION 31.839 1517651. 79.24
LATERAL DRAINAGE FROM TAYER 0.1142 5443, 0.28
PERCOLATION FROM LAYIR 2 0.1036 4937. 0.26
PERCOLATION FROM LAYER 4 0.1036 4937. 0.26
CHANGE IN WATER STORAGE 0.85% 40942. 2.14
SOIL WATER AT START OF YEAR 33.28 1586557.
SCIL WATER AT END OF YEAR 34.14 1627499.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

tt'i't't'*t't'ﬁtt'**t*t'*t"itiﬁtttiﬁ't'*'tt'ttit't'*'i**t****t*t*"*t*

t'tfi*'itt'*tt't'f’t'tt'i't.t'*i'it*i**'i"t't**"tifi"*t*i*t**t't.t"

MONTHLY TOTALS FOR YEAR 3

..---..--..--.-----.--‘-.-.-------...-----------------------. --------------

------------------------------------------

PRECIPITATION (INCHES) 1.70 0.14 6.31 2.63 6.23 4.81
1.45 5.76 4.63 4.10 0.70 1.49
RUNOFF (INCHES) 0.117 0.000 1.669 0.000 1.573 0.000
0.000 0.287 1.084 1.42¢6 0.082 0.000
EVAPOTRANSPIRATION 1.389 1.€07 3.619 3.258 4.599 5.462
(INCHES) 1.481 3.891 4.022 1.978 1.981 1.248



LATERAL DRAINAGE FROM 0.0231
0

LAYER 1 (INCHES) .0000
PERCOLATION FROM 0.0122
LAYER 2 (INCHES) 0.0000
PERCOLATION FROM 0.0122
LAYER 4 (INCHES) 0.0000

oo

.0103
.0067

.0104
.0052

.0104
.0050

KERR-MCGEE REMEDIAL DESIGN CUSHING

.0145
.0077

oo

.0117
.0061

oo

0.0117
0.0061

CELL A (3 ft.

.0085
.0079

.0063

.0107

0
0
0.0107
0
0
0.0063

oo oo oo

.0066
.0120

.0111
.0112

.0111
.0112

liner)

02/08/94

.00
.00

.01

oo oo oo

.01

Page 7 of 23

22
74

.0042

12

.0043

12

.......................................................................

».-------------------------------------.-----..---------. ---------------

AVG. DAILY HEAD ON 4.79
LAYER 2 (INCHES) 0.00
STD. DEV. OF DAILY HEAD 0.85
ON LAYER 2 (INCHES) 0.00
AVG. DAILY HEAD ON 0.00
LAYER 4 (INCHES) 0.00

STD. DEV. OF DAILY HEAD 0.00
ON LAYER 4 (INCHES) 0.00

0.
.00

0

.56
.50

.48
.99

.00
.00

00

3.23
1.79

1.70C
2.06
0.00
0.00

0.00
0.00

1.44
1.70

.64
.24

.00
.00

.00
.00

oo oo N o

0.
0.

.58
.77

.63
.53

.00
.00

00
00

oo oo

oo

.54
.78

.81
.74

.00
.00

.00
.00

*ﬁ*"i*ﬁit'*'tttit*tt*t*t*it*t*fﬁt"t'***t**'*t'i'**t*t*tt"'tt***ti't'

*t*iiti*tti***'tt'i*i"i*ifi*t*it*"t*ttf*t*tiittttt'*t*iti'**i**'*'t'*

ANNUAL TOTALS FOR YEAR

EEEPRIRTRSUTEREIN N 0 WL 0 B 18 e e A TS B i T A

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE FROM LAYER
PERCCLATION FROM LAYER 2
PERCOLATION FROM LAYER 4

-

237
.534
.1038
.1001

.1001

.........

1904283.
297287.
1646102.
4950.
4772.

4772.

100.00
15.61
86.44

0.26
0.25
0.25



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (3 ft. liner)

02/08/94
Page 8 of 23
CHANGE IN WATER STORAGE -1.024 -48828. ~2.56
SOIL WATER AT START OF YEAR 34.14 1627499.
SOIL WATER AT END OF YEAR 33.12 1578670.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

*i*tﬁtttiQt*it*t*'**t**t*tfttt'tii***"Q'f!t*i**tttittt’***it'***ti't*'

ttt*tt****f’ti't*i*t*ttiit*'t*ﬁ*tttt*t*tit*t**i*iti*ti't*t*'t'tt*ttt*t*

MONTHLY TOTALS FOR YEAR 5

FRABERENR TS D PP oS 0@ d o e s oA 5w g mm S W i o w S 954500 B e A W st s o

..........................................

PRECIPITATION (INCHES) 1.49 1.43 1.13 0.66 2.38 3.46
3.78 1.04 2.08 2.19 3.58 2.96
RUNOFF (INCHES) 0.000 0.000 0.000 0.000 0.000 0.000
0.115 0.000 0.000 0.00% 1.778 1.072
EVAPOTRANSPIRATION 1.349 1.166 1.684 0.577 2.671 3.648
(INCHES) 1.433 3.246 1.841 0.389 2.069 1.698
LATERAL DRAINAGE FROM C.0088 0.0043 0.0052 0.0017 0.0020 0.0042
LAYER 1 (INCHES) 0.0002 0.0033 0.0000 0.0006 0.0202 0.0205
PERCOLATION FROM 0.0123 0.0102 0.0110 0.0104 0.0044 0.0033
LAYER 2 (INCHES) 0.0003 0.0031 0.0000 0.0004 0.0117 0.0121
PERCOLATION FROM 0.0113 0.0102 0.0110 0.0104 (0.0046 0.0033
LAYER 4 (INCHES) 0.0002 0.0033 0.0000 0.0003 0.0117 0.0121

.......................................................................

MONTHLY SUMMARIES FOR DAILY HEADS



R B R

KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (3 ft. liner)

02/08/9%4

Page 9 of 23

AVG. DAILY HEAD ON 2.298 v S E 1.25 0.42 0.50 0.92
LAYER 2 (INCHES) 0.09 0.70 0.00 0.18 4.4¢6 4.42
STD. DEV. OF DAILY HEAD 0.85 0.20 0.21 0.28 0.93 ]
ON LAYER 2 (INCHES) 0.50 1.49 0.00 0.97 0.98 0.91
AVG. DAILY HEAD ON 0.00 0.00 0.00 0.00 0.00 0.00
LAYER 4 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00
STD. DEV. OF DAILY HEAD 0.00 0.00 0.00 0.00 0.00 0.00
ON LAYER 4 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00

t*ti*tti"tt*ti'*t*ti*'*t**ttit*t*tt**f.*t*'it*tttt*t*it'tt*‘t**t'tt'tt

*tttttfii*tift*'tt***tttt***it9***ti**f*ti*t*itittiti*it**t*i*t***"*fi

ANNUAL TOTALS FOR YEAR 4

SN SSFIRECN LSO EAR NSRS EE TR S S G R S N S N e g e B

(INCHES) (CO. PFT.) PERCENT
PRECIPITATION 26.18 1247913,  100.00
RUNOFF 2.971 141601. 11.35
EVAPOTRANSPIRATION 21.7 1037751. 83.16
LATERAL DRAINAGE FROM LAYER 1 0.0711 3388. 0.27
PERCOLATION FROM LAYER 2 0.0783 3733. 0.30
PERCOLATION FROM LAYER 4 0.0783 3733. 0.30
CHANGE IN WATER STORAGE 1.28% 61440. 4.92
SOIL WATER AT START OF YEAR 33.12 1578670.
SOIL WATER AT END OF YEAR 34.41 1640110.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.

ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (3 ft. liner)

02/08/94

Page 10 of 23

i"it'itQﬁﬁtttiit'i"ttf**tf‘i*'tt'ttit**’*’***"'t!*tt*'it*i'*'*t**"'

it'i**tiﬁ!*ti'ti'tti**t.i***it**t**tt*"t*tt*itfti*'*ti"**'tittt***ﬁit

MONTHLY TOTALS FOR YEAR

B S S N S A N s N E N N s R P PP P NS IR N S AN I P PPN TS NS el s nscsaas@ss e e

PRECIPITATION (INCHES)
RUNOFF (INCHES)
EVAPOTRANSPIRATION

(INCHES)

LATERAL DRAINAGE FROM
LAYER 1 (INCHES)

PERCOLATION FROM
LAYER 2 (INCHES)

PERCOLATION FROM
LAYER 4 (INCHES)

.79
.30

.387
.000

.701
.247

.02098
.0000

.0121
.0000

.0121
.0000

.72
.52

.281
.000

.397
. 522

.0150
.0000

.0107
.0000

.0107
.0000

©0 wo oo

oo

.62
.85

.000
.063

.994

.995

.0048
.0055

.0109
.0049

.0109
.0046

5.47
0.00

« 561
.000

3.862
1.805

0.0082
.0050

o

.0109
.0064

oo

0.0109%
0.0065

o w O o

.49
.24

.000
.000

.980
.352

.0045
.0002

.0067
.0009

.0067
.0007

o o

o w

- ... - eeeee mwewmee--- - - - - - e .- - ...

.03
.93

.000
.000

.739
.962

.0015
.0085

.0027
.0113

.0030
.0113

----.-----.---------.--.--.----------.------.-_. e

.......................................................................

AVG. DAILY HEAD ON
LAYER 2 (INCHES)

STD. DEV. OF DAILY HEAD
ON LAYER 2 (INCHES)

AYG. DAILY HEAD CN
LAYER 4 (INTHES)

STD. DEV. OF DAILY HEAD

4.46
0.00
0.38
0.00

.00
0.00

0.00

3.57
0.00

e

.51
0.00

.00
.00

o QO

.00

.11
1.33

.10
.85

.00
.00

o oo - O

.00

2.11
1.12

&
%31

.00
.00

oo o

o

.00

1.03
0.05

% i
.17

.00
.00

oo (=8

(=

.00

.38
.07
.49

.00

0
2
0.82
0
0
0.00

0.00



KERR-MCGEE REMEDIAL DESIGN CUSHING

CELL A (3 ft. liner)

02/08/94

Page 11 of 23

ON LAYER 4 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00

t"it*ttt*tti*'it*"ittitiii*i"!t'*tt*tf‘tt*ifi"Q"*"t*t*it"'t'ii't

f"*if*'t*tttiitiﬁit*tt"'ttt*ti*tt**"'t*'t*'ft't"f’t'tit'**'tt'fittt

ANNUAL TOTALS FOR YEAR S

FERVENRFARISSRC VRS RR0 0 E NS E NS 0 W00 WA WA i M AR A e i W e

(INCHES) (CU. FT.) PERCENT
PRECIPITATION 24.96  1189760.  100.00
RUNOFF 1.292 61602. 5.18
EVAPOTRANSPIRATION 24.606 1172886. 98.58
LATERAL DRAINAGE FROM LAYER 1 0.0748 3565. 0.3C
PERCOLATION FROM LAYER 2 0.0776 3697. 0.31
PERCOLATION FROM LAYER 4 0.0776 3697. 0.31
CHANGE IN WATER STORAGE «1.091 -51991. -4.37
SOIL WATER AT START CF YEAR 34 .41 1640110.
SOIL WATER AT END OF YTAR 33.32 1588119.
SNOW WATER AT START OF /EAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 I 0.00

t*t't**ttttitt*it*i***t'tf*t*t*ii'*t*tt*t****t'tﬁ**itt*t*i*ttt'.f****f’

w**ti"'tt*fﬁttt*itt't***irt*t*t*tt'fIttt*"*'lttt*’***fﬁi**'t.it**i'*f

MONTHLY TOTALS FOR YEAR 6

-----------------------------------------------------------------------

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC



PRECIPITATION (INCHES) 3.36
5.60
RUNOFF (INCHES) 1.281
0.570
EVAPOTRANSPIRATION 1.156
(INCHES) 5.600
LATERAL DRAINAGE FROM 0.0176
LAYER 1 (INCHES) 0.0046
PERCOLATION FRCM 0.0119
LAYER 2 (INCHES) 0.0056
PERCOLATION FROM 0.0118
LAYER 4 (INCHES) 0.0058

AVG. DAILY HEAD ON 3.76
LAYER 2 (INCHES) 1.00

STD. DEV. OF DAILY HEAD 1.72
ON LAYER 2 (INCHES) 1.75

AVG. DAILY HEAD ON
LAYER 4 (INCHES)

.00
.00

0

0
STD. DEV. OF DAILY HEAD 0.00
ON LAYER 4 (INCHES) 0.00

PRECIPITATION

oo O =

o o

.75
.00

.30
.00

.00
.00

.00
.00

.48
.44

.000
.004

- 1095
.434

.00862
.0050

.0111
. 0065

.0111
.0063

.52
.16

b pa

.83
.59

» O

.00
.00

.00
.00

oo o o

2.06
0.65
0
0

.000
.000

1.636
0.512

0.0009
0.0000

.0037
.0000

oo

.0037
.0000

0.23
0.00

.44
.00

OO

.00
.00

OO

.00
.00

o O

oo

o o

oo (=3 3

owm

REMEDIAL DESIGN CUSHING
CELL A (3 £t. liner)
02/08/94

Page 12 of 22

.72
.29

.150
.000

.117
.348

.0099
.0000

.0112
.0000

.0113
.0000

.........

1680250.

.22
.00

o & !
.00

.00
.00

oo Lee B o

0.00
0.00

oo oo

6
2.76
2
0

..........................................

.93
.092
.129

.293
.803

.0098
.0077

.0061
.0065

.0060
.0064

.--—-----.,--------.----------------------.-.----.-----------. ..........

SR SERRECE RS TS 0 TR B e o S T e e e R

2.18
1.59

.37
.44

.00
.00

.00
.00

oo oo 0NN

i'i**'*tti*t't'titt*'f*t*itlfit*'tt'*ﬁitittt*'tt**'tﬁ*titi*ilttitt"*t'

*i.t'.it't'ft'**'***it'ttt*t't**t't'#iti'it"**fitti**'t'*t***iii*'ttt*

-----------------------------------------------------------------------

100.00




RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE FROM LAYER
PERCOLATION FROM LAYER 2
PERCOLATION FROM LAYER 4
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR
ANNUAL WATER BUDGET BALANCE

29.

(=] o o

33

34

0.
0.
0.

KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (3 ft. liner)

.25

76

.07
.07

.07

.32
.40

00
00
00

3
2
74
32
32

.084

202711.

1418€78.

3687.

3488.

3488.

51686.

1588118.

163980S5.

0.
0.

0.

02/08/94

Page 13 of 23

12.06

84.43

0.22

0

.21

0.

3.

0.

21
08

00

'tftttttttt*tt*t*’tt*t***ittt'**i*i'**t**"tiit't't'it*itfi*tt*i'*t'*t*

ti'*tttt*t'ti*'***'t'*tt*ti*ttt*'*ﬁ'it*iifi't*'ttt't'itt*t’***tt'tt’*ii

MONTHLY TOTALS FOR YEAR

.......................................................................

.- .--e--- FREELIPE® S2ERNEPH® BSOS BBE e R SaE e e

PRECIPITATION (INCHES) 0.33
5.63
RUNOFF (INCHES) 0.000
0.112
EVAPOTRANSPIRATION 1.614
(INCHES) 4.347

LATERAL DRAINAGE FROM
LAYER 1 (INCHES)

0.0054

ol o oo ow

.66
.52

.000
.000

.635
.659

w o oo

.33
.82

.000
.000

.788
.225

3.10
3.64

0.603
0.000

1.309
3.552

0.0137 0.0050 0.0030 0.0035

0.0009 0.0018 0.0059

1

.75
.49

127
.000

.340
.955

0.0208
0.0034

=W oo

.81
.12

.000
.000

.378
.086

0.0013
0.0001



PERCOLATION FROM 0.0117
LAYER 2 (INCHES) 0.0054
PERCOLATION FROM 0.0117
LAYER 4 (INCHES) 0.0051

0.0099
0.0018

0.009%
0.0021

KERR-MCGEE REMEDIAL DESIGN CUSHING

0.0106
0.0028

0.0107
0.0028

CELL A

0.0022
0.0091

oo

0.0022

.0121
.0108

0.0121
0.0088 O.

0105

(3 ££. liner)

02/08/%4
Page 14 of 23

oo

.0018
.0007

.0022
.0010

.......................................................................

.......................................................................

AVG. DAILY HEAD ON 3.3
LAYER 2 (INCHES) 1.29
STD. DEV. OF DAILY HEAD 1.18
ON LAYER 2 (INCHES) 1.63
AVG. DAILY HEAD ON 0.00
LAYER 4 (INCHES) 0.00
STD. DEV. OF DAILY HEAD 0.00
ON LAYER 4 (INCHES) 0.00

1.34
0.20
0.32
0.55
0.00
0.00

.00
.00

oo

.00
.00

oo

0.79
1.49

.79
.10

g

.00
.00

oo

0.00
0.00

4.32
0.83

1.61
0.27

0.00
0.00

0.00
0.00

.30
.01

.83
.05

o O

0.00
0.00

0.00
0.00

*'**t*tt*tt*t'*ff*t*i**iti**'t'*i**f'tt'tt*ti*fttQtii*ttt*i'*t"i*'t*i*

ti*"tti*'tt’fi*tttttit*'t*it**titt'tt*itf*ifl't***f"'*.'*t**'t*"tt"

ANNUAL TOTALS FOR YEAR

.......................................................................

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE FROM LAYER
PERCOLATION FROM LAYER 2
PERCOLATION FROM LAYER 4
CHANGE IN WATER STORAGE

1

.....

842

. 889

.0648
.0786
.078%

.674

---------

1534867.
135447.
1472355.
3089.
3746.
3763.

-79788.



KERR-MCGEE REMEDIAL DESIGKR CUSHING
CELL A (3 £ft. liner)

02/08/94

Page 15 of 23

SOIL WATER AT START OF YEAR 34 .40 1639805.
SOIL WATER AT END OF YEAR 32.73 1560017.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

AR A AR R R R R A S R e R R R R R R R R R R R R R R 22D

LA AR AR AR R S R R R 2 R R R R R R R R R R R 2R 222222222222 D5

MONTHLY TOTALS FOR YEAR 8

DS ED 0SS e nsms o0 00 0shbS adOs S oms G0 e NS0 0SB B S B0 G 00 EE®SS B P GEe RS0 EE S wee

R AR RE SRR R EeEe e e BEAR e e EBaEeee e aeeeeewesae

PRECIPITATION (INCHES) 0.61 1.98 0.99 3.61 11.03 1.21
1.65 2.07 3.79 4.98 1.29 1.00
RUNOFF (INCHES) 0.000 0.000 0.000 0.080 4.740 0.000
0.000 0.000 0.000 0.386 0.018 0.000
EVAPOTRANSPIRATION 0.649 1.402 1.013 2.239 6.370 3.097
(INCHES) 1.677 2.040 3.5286 2.988 2.455 0.744
LATERAL DRAINAGE FROM 0.0000 0.0007 0.0010 0.0031 0.0149 ¢0.0%221
LAYER 1 (INCHES) 0.0003 0.0000 0.0023 0.0107 0.014%9 0.0038
PERCOLATION FROM 0.0000 0.0028 0.0042 0.0098 0.0117 0.0020
LAYER 2 (INCHES) 0.0011 0.0000 92.0035 0.0085 0.0114 0.0109
PERCOLATION FROM 0.0000 0.0025 0.0045 0.0095 0.0117 0.0023
LAYER 4 (INCHES) 0.0012 0.0000 0.0031 0.0085 0.0114 0.0109

........................................................................

g (P IR R S e R L R R RS e W e e



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (3 ft. liner)

02/08/94

Page 16 of 23

AVG. DAILY HEAD ON 0.00 0.15 0.23 0.79 3.28 0.45
LAYER 2 (INCHES) 0.07 0.00 0.61 2.39 3.37 0.90
STD. DEV. OF DAILY HEAD 0.00 0.32 0.34 1.085 1.64 1.13
ON LAYER 2 (INCHES) 0.20 0.00 1.01 1.96 1.37 0.18
AVG. DAILY HEAD ON 0.00 0.00 0.00 0.00 0.00 0.00C
LAYER 4 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00
STD. DEV. OF DATLY HEAD 0.00 0.00 0.00 0.00 0.00 0.00
ON LAYER 4 INCHES) 0.00 0.00 0.00 0.00 0.00 0.00

ttttt't*ittﬁtt*ttttiiit**’ttit**fi’t*t*t'*iitt'tttttﬁ'ttt"**t*i't'tti'

ﬁtti***tit*tit't'i**titttt*tt*tt'ti**t'*t*t'f*iiiii'tt*tii*ti****"’it*

ANNUAL TOTALS FOR YEAR 8

.......................................................................

(INCHES) (CU. FT.) PERCENT
PRECIPITATION 34.21 1630676.  100.00
RUNOFF 5.228 249059. 15.27
EVAPOTRANSPIRATION 28.201 1344234. 82.43
LATERAL DRAINAGE FROM LAYER 1 0.0537 2560. 0.16
PERCOLATION FROM LAYER 2 0.0658 3142. 0.19
PERCOLATION FROM LAYER 4 0.0656 3126. 0.19
CHANGE IN WATER STORAGE 0.665 31697. 1.94
SOIL WATER AT START OF YEAR 32.73 1560017.
SOIL WATER AT END OF YEAR 33.39 1591718.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 - 0.00

t."tiitttt'tf*it*tiitt"'ittt*'iﬁtt**tt'i"'ftt"t't*i**ﬁttt*'*tfi'ttt




KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (3 ft. liner)

02/08/94

Page 17 of 23

LA AR AR R A R 2 22 2 22 22 2 22222 R R R R 22222 TTT™™

MONTHLY TOTALS FOR YEAR

-----------------------------------------------------------------------

..........................................

PRECIPITATION (INCHES) 1.58
2.57
RUNOFF (INCHES) 0.000
0.000
EVAFPOTRANSPIRATION 0.711
(INCHES) 3.605
LATERAL DRAINAGE FROM 0.0058
LAYER 1 (INCHES) 0.0007
PERCCLATION FROM 0.0110
LAYER 2 (INCHES) 0.0026
PERCOLATION FROM 0.0110
LAYER 4 (INCHES) 0.0027

N o

o o

.92

.60

.000
.000

.583
177

.0001
.0022

.0012
.0042

.0014
.0039

5.90
6.18

0.035
1.510

5.078
3.840

.0125
.0192

(=R

.0106
.0120

oo

0.0104
0.0120

LV

.19
.26

.539
.000

.720
.633

.0067
.0154

.0082
.0115

.0083
.0115

oo oo

- O

.30
.29

.000
.617

.367
.456

.0000
.0116

.0002
.0115

.0003
.0115

.......................................................................

.........................................................................

AVG. DAILY HEAD ON 1.47
LAYER 2 (INCHES) 0.19
STD. DEV. OF DAILY HEAD 0.94
ON LAYER 2 (INCHES) 0.38
AVG. DAILY HEAD ON 0.00
LAYER 4 (INCHES) 0.00
STD. DEV. OF DAILY HEAD 0.00
ON LAYER 4 (INCHES) 0.00

o

1.86
0.00

16
.00

o

.00
0.0C

0.00
0.00

0.02
0.58

0.06
1.18

0.00
0.00

0.00
0.00

2.90
4.15

1.63
1.02

0.00
0.00C

0.00
0.00

1.5
3.70

.65
.99

.00
.00

oo o

.00
.00

oo

.00
.00

o o
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KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (3 ft. liner)

02/08/94
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'tti'tt*'t*ttt*t**tt*ﬁt*tif’*"'*t*tttii*'t*'ttQt*t'itt'*t**ttf*i'*"'i

ANNUAL TOTALS FOR YEAR 9

.......................................................................

(INCHES) (CU. FT.) PERCENT
PRECIPITATION 3.1 1516277.  100.00
RUNCFF 2.701 128770. 8.49
EVAPOTRANSPIRATION 27.814 1325819. B87.44
LATERAL DRAINAGE FROM LAYER 1 0.0813 3878. 0.26
PERCOLATION FROM LAYER 2 0.0831 3962. 0.26
PERCOLATION FROM LAYER 4 0.0831 3962. 0.26
CHANGE IN WATER STORAGE 1.130 53849. 3.55
SOIL WATER AT START OF YEAR 33.39 1591718,
SOIL WATER AT END OF YEAR 34.52 1645563.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0 0.00

it**t*i***t*t***'t**t*****t'*t*t*tt'fi*ii*******f*t*t'*ttﬁit**tt'*ti**t

t*tt*t*itttitt't*i'**t'ttttti*t*i**i'*'*tt"ttt'i*'t***'***tt't*tiiii'i

MONTHLY TOTALS FOR YEAR 10

FEARRINALLIANPLE A PSSP NE RSP ARSI SRS S S B G R RBE o BB ® S ok B0 ol e

...........................................



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (3 ft. liner)

02/08/94
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RUNOFF (INCHES) 0.424 0.000 0.000 0.000 0.000 0.000
0.00Nn 0.132 0.983 1.522 0.000 0.000

EVAPOTRANSPIRATICN 1.741 2.156 2.849% 3.382 3.130 3.948
(INCHES) 4.829 4.035 5.658 3.053 2.053 1.552
LATERAL DRAINAGE FROM 0.0248 0.0152 0.0106 0.0064 0.0032 0.0018
LAYER 1 (INCHES) 0.0010 0.0032 0.0150 G.0177 0.0143 0.0139
PERCOLATION FROM 0.0123 0.0107 0.0114 0.0107 0.0065 0.0029
LAYER 2 (INCHES) 0.0029 0.0036 0.0107 0.0119 0.0114 0.0117
PERCOLATION FROM 0.0123 0.0107 0.0114 0.0107 0.0065 0.0029
LAYER 4 (INCHES) 0.0029 0.0036 0.0107 0.0119 0.0114 0.0117

-----------------------------------------------------------------------

.......................................................................

AVG. DAILY HEAD ON 8.0 3.73 2.34 1.57 0.79 0.47
LAYER 2 (INCHES) 0.24 0.71 3.34 3.91 3.58 3.32
STD. DEV. OF DAILY HEAD 0.51 1.10 1.58 1.11 1.06 0.85
ON LAYER 2 (INCHES) 0.51 1.54 1.87 1.32 0.49 1.02
AVG. DAILY HEAD ON 0.00 0.00 0.00 0.00 .00 0.00
LAYER 4 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00
STD. DEV. OF DAILY HEAD 0.00 0.00 0.00 0.00 0.00 0.00
ON LAYER 4 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00

*'tiii*'t"tt*tttttﬁt*iiii'ii***"*tit*"ti'ttttfi*f'fi'*itt*t**ttt*"t

t***tfi**t"ti*t*t*tt’tt*ttttitttt't**'*ti'tt*tttif*t*t"‘it**ii'ifittt

ANNUAL TOTALS FOR YEAR 10

----------------------------------------------------------------------

(INCHES) (CU. FT.) PERCENT
PRECIPITATION 41.85 1994850. 100.0C
RUNOFF 3.061 145506. 7.32

EVAPOTRANSPIRATION 38.443 1832448. 91.86




KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (3 £ft. liner)

02/08/94
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LATERAL DRAINAGE FROM LAYEK 1 0.1273 60>/ 0.30
PERCOLATION FROM LAYER 2 0.10867 5088. 0.26
PERCOLATION FROM LAYER 4 0.1067 5088. 0.26
CHANGE IN WATER STORAGE 0.112 5342. 0.27
SOIL WATER AT START OF YEAR 34.52 1645563.
SOIL WATER AT END OF YEAR 34.43 1641191.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.20 9715.
ANNUAL WATER BUDGET BALANCE 0.00 L 0.00

*i*"tt'*"i'**i**tt.tt**tt*"*'*'t'*'*i'i*t'i*tti****i'*tf**tt*i&**t*i

'*t'it*'*ttt'ti*****'t*i*tt***'***t*t*'t'tt't**t**iﬁtttt*tt""*fitfﬁ'i

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 10

g il iR Rl S B s el e g By S AR, e O gl DU e St e

..........................................

PRECIPITATICON
TOTALS 1.61 1.40 1.69 3.03 5.00 3.96
3.51 2.1° 4.80 3.15 1.74 1.82
STD. DEVIATIONS 0.94 0.77 1.70 1.62 2.97 2.23
1.69 1.81 1.71 1.97 1.11 0.95
RUNOFF
TOTALS 0.221 0.090 0.167 0.128 0.986 0.376
0.126 0.046 0.627 0.500 0.347 0.182
STD. DEVIATIONS 0.408 0.198 0.528 0.241 1.813 0.799
0.212 0.094 1.133 0.691 0.707 0.368

EVAPOTRANSPIRATION



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (3 ft. liner)

02/08/%4
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------------------

TOTALS 1.266 1.753 1.638 2.515 4.222 4.090
3.222 2.052 3.738 2.233 1.792 1.288
STD. DEVIATIONS 0.390 0.576 0.966 1.356 1.488 1.861
1.613 1.293 1.244 1.23% 0.795 0.386

LATERAL DRAINAGE FRCM LAYER 1

..............................

TOTALS 0.0127 0.0094 0.0052 0.0050 0.0076 0.0039
0.0017 0.0014 0.0067 0.0076 0.0116 0.0099
STD. DEVIATIONS 0.0090 0.0071 0.0047 0.0036 0.0063 0.0042
0.0022 0.0023 0.0057 0.0066 0.0080 0.0062

PERCOLATION FROM LAYER 2
TOTALS 0.0098 0.0087 0.0083 0.0084 0.0082 0.0038
0.0022 0.0014 0.0058 0.0065 0.0092 0.0099
STD. DEVIATIONS 0.0043 0.0039 0.0046 0.0035 0.0039 0.0028
0.0022 0.0019 0.0034 0.0042 0.0046 0.0036

PERCOLATION FROM LAYER 4
TOTALS 0.0098 0.0086 0.0084 0.0083 0.0082 0.003%
0.0022 0.0014 0.0057 0.0064 0.0091 0.0099
STD. DEVIATIONS 0.0043 0.0039 0.0046 0.0035 0.0039 0.0028
0.0021 0.0019 0.0034 0.0043 0.0046 0.0035

tt*t****t***fi**t'*tit**ttit'it'*t*tﬁi**tt*ﬁ*ﬁfi't't'**titfit'*t**'t't*

t'fi*t***i*itt*i'tttt*t*ti*ttt*t***'i**tt*’tti***tt!'tt"tﬁ"t*it*ti**t

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 10

.......................................................................

(INCHES) (CU. FT.) PERCENT
PRECIPITATION 33.91  (5.575) 1616424,  100.00
RUNOFF 3.796 ( 1.905) 180961. 11.20
EVAPOTRANSPIRATION 29.809 ( 4.721) 1420877. 87.90
LATERAL DRAINAGE FROM 0.0826 ( 0.0246) 3939. 0.24

LAYER 1



KERR-MCGEL REMEDIAL DESIGN CUSHING
CELL A (3 ft. liner)

02/08/94
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PERCOLATION FROM LAYER 2 0.0821 ( 0.0170) 3912. 0.24
PERCOLATION FROM LAYER 4 0.0821 ( 0.0170) 391a. .24
CHANGE IN WATER STORAGE 0.141 ( 1.062) 6735. 0.42

t.t*f"ii'""'t*'ti**'*"i'i'*tti"'t"'titit'*'t*'t**iti"'.tt't*"'i

ittt’ttt"ti*tit**f*fﬁti'ttt'iltt*ttitfi**f**'*iiit****i'**tti'ttiit'f'

PEAK DAILY VALUES FOR YEARS 1 THROUGH 10

...............................................................

(INCHES) (CU. FT.)
PRECIPITATION --;t;;-w ié;;ééjé.
RUNOFF 3.160 150605.5
LATERAL DRAINAGE FROM LAYER 1 0.0010 47.5
PERCOLATION FROM LAYER 2 0.0004 19.5
HEAD ON LAYER 2 6.4
PERCOLATION FROM LAYER 4 0.0004 19.5
HEAD ON LAYER 4 0.0
SNOW WATER 1.33 62205.4
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4730
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0959

*t'*ti'titti"i'ttttti.f'ﬁfiti*t*'t*tt*t*t*iftift*"'ttftifii*tt*i*i*tt

"Qt*tviittfiiti'tti'tttttiﬁ*tt*'tt'*ti'ttt't'it*tt*tttt"*"i'i'tt.**f

FINAL WATER STORAGE AT END OF YEAR 10

...............................................................



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (3 ft. liner)

02/08/94
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LAYER (INCHES) (VOL/VOL)
g 2.54 0.4232
2 4.50 0.1500
3 21.99 0.1309
4 5.40 0.1500
SNOW WATER 0.20

it't#*itt‘t'**tit'ﬁtﬁt'ti't*t*t*i***t'*tf'ttttt'l't**'*I*ttttt*'***'i'*fi*'
‘l"l'0‘it'*ti'**'t"ttii*ii**tii***********t*t*"i*fifiif**’til’*i*'i’***'ﬁ'*"tt
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KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL B (3 ft. liner)
03/21/94

AR 2 A AR R A R AR SR A A R R R R R A AR AR R R AR R R R RS R R R R R R R R RS Rl
(222 S A A e R R R R e R R R R R R R R R R A S R R R R R R R R SRR R

FAIR GRASS

LATERAL DRAINAGE LAYER
THICKNESS = 6.00 INCHES
POROSITY 0.4730 VOL/VOL
FIELD CAPACITY 0.2217 VOL/VOL
WILTING POINT 0.1043 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2217 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY 0.001530000009 CM/SEC
SLOPE 3.00 PERCENT
DRAINAGE LENGTH 500.0 FEET

BB B R B oRoW

BARRIER SOIL LINER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

30.00 INCHES
0.4000 VOL/VOL
0.3560 VOL/VOL
0.2899 VOL/VOL
0.1500 VOL/VOL
0.000000010000 CM/SEC

#8080 0 onu

VERTICAL PERCOLATION LAYER
THICKNESS = 176.40 INCHES

POROSITY = 0.4570 VOL/VOL
FIELD CAPACITY = 0.1309 VOL/VOL




KERR-MCGEE REMEDIAL DESICN CUSHING
CELL B (3 f. liner)

03721194
Page 2 of 23
WILTING POINT = 0.0580 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.1308 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.008100000210 CM/SEC

........

BARRIER SOIL LINER

.00 INCHES

.4300 VOL/VOL

.3660 VOL/VOL

.2800 VOL/VOL

.1500 VOL/VOL
.000000100000 CM/SEC

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

[=lelleReRall

GENERAL SIMULATION DATA

74.26
400000. SQ FT
22.00 INCHES
2.8380 INCHES
1.3302 INCHES
0.0000 INCHES

SCS RUNOFF CURVE NUMBER

TOTAL AREA OF COVER

EVAPORATIVE ZONE DEPTH

UPPER LIMIT VEG. STIORAGE

INITIAL VEG. STORAGE

INITIAL SNOW WATER CONTENT

INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 34.3210 INCHES

SOIL WATER CONTENT INITIALIZED BY USER.

CLIMATOLOGICAL DATA

...................

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR TULSA OKLAHOMA

MAXIMUM LEAF AREA INDEX = 2.00
START OF GROWING SEASON (JULIAN DATE)} = 98
END OF GROWING SEASON (JULIAN DATE) = 307



KERR-MOGEE REMEDIAL DESIGN CUSHING
CELL B (3 R tiner)
0221194

Page 3 of 23

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
35.20 40.70 49.30 60.90 69.10 77.70
83.20 81.70 73.80 62.60 49.20 35.80

R e S e A R e A R S A R A R A R A R R A AR R R R R R

MONTHLY TOTALS FOR YEAR 1

T o e R R N N i

- - e T

.01
.00

.22
.39

.75 5.70

PRECIPITATION (INCHES) 0.57 0.88
3 .64 0.59

.64 2.13

1 2 1
8 2 3
RUNOFF (INCHES) .000 0.000 0.000 0.000 0.000 0.000
0 0 1
2
3

0
0.000 0.000 .518 .000 .593 0.000
EVAPOTRANSPIRATION 0.956 0.729 1.383 .087 1.933 5.456
(INCHES) 3.919 2.125 5.349 .000 1.863 1.428
LATERAL DRAINAGE FROM 0.0001 0.0000 0.0000 0.0029 0.0000 0.0033
LAYER 1 (INCHES) 0.0001 0.0000 ©0.0173 0.0078 0.0278 0.0096
PERCOLATION FROM 0.0035 0.0000 ©0.0000 0.0040 0.000C 0.0048
LAYER 2 (INCHES) 0.0006 0.0000 0.0103 0.0072 0.0119 0.0112
PERCOLATION FROM 0.0036 0.0000 0.0000 0.0042 0.0000 0.0045
LAYER 4 (INCHES) 0.0009 0.0000 0.01012 0.0072 0.011%9 0.0112

B T T R

e

AVG. DAILY HEAD ON 0.02 ©0.00 0.00 0.66 0.00 0.76
LAYER 2 (INCHES) 0.02 0.00 3.32 1.48 4.97 1.86
STD. DEV. OF DAILY HEAD 0.03 0.00 0.00 1.10 0.00 0.95
ON LAYER 2 (INCHES) 0.06 0.00 1.78 1.63 0.77 1.14

AVG. DAILY HEAD ON 0.00 0.00 0.00 0.00 0.00 0.00



LAYER 4 (INCHES) 0.00

STD. DEV. OF DAILY HEAD 0.00
ON LAYER 4 (INCHES) 0.00

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE FROM LAYER
PERCOLATION FROM LAYER 2
PERCOLATION FROM LAYER 4
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

34

34,
0.
0.
0.

MONTHLY TOTALS FOR YEAR

0.00

0.00
0.00

ANNUAL TOTALS FOR YEAR

B I T T T I R S

.32

38
00
00

00

2

KERR-MOGEE REMEDIAL DESIGN CUSHING

0.00

0.00
0.00

----------

1084000.
70368.
1007543.
2295.
1786.
1784.
2009.
1144032.
1146041.
0.

0.

1.

CELL B 3 ft. liner)
8721094

Page 4 of 23

0.00 0.00
0.00 0.00
0.00 0.00

100.
6.
2.

0.

0

0.

0.

0.

R e R A R A S AR R SRR R R R R R R A R R

R e e e A A R A S A R A A A R R R R R A R R R R R S

00

49

95

21

.16

16
19

00

LR AR R R R R R T s

R R e R R R R R R R R 222222



KERR-MCGEE REMEDIAL DESIGN CUSHIN(
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MONTHLY IMMAR T
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KERR-MCGEE REMEDIAL DESIGN CUSHING

CELL B (3 f. liner)
Pt 2
(INCHES) (CU. FT.) PERCENT
PRECIPITATION 40.18 1339333, 100.00
RUNOFF 7.254 241807. 18.05
EVAPOTRANSPIRATION 31.831 1061019. 79.22
LATERAL DRAINAGE FROM LAYER 1 0.1354 4514. 0.34
PERCOLATION FROM LAYER 2 . 0.1036 3452. 0.26
PERCOLATION FROM LAYER 4 0.1035 3452, 0.26
CHANGE IN WATER STORAGE 0.856 28541. 2.13
SOIL WATER AT START OF YEAR 34 .38 1146041.
SOIL WATER AT END OF YEAR 35.24 1174581.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

LA R A AR R AR R R R R R e

LA R R R R R s R e e S s S e ]

MONTHLY TOTALS FOR YEAR 3

L R e e T T T T T T T T T T Tres

- - e . - - - - B L - e e e o e e e ow o

PRECIPITATION (INCHES) 1.70 0.14 6.31 2.63 6.23 4.81
1.45 $.76 4.63 4.10 0.70 1.49
RUNOFF (INCHES) 0.108 0.000 1.665 0.000 1.570 0.000
0.000 0.287 1.083 1.425 0.081 0.000
EVAPOTRANSPIRATION 1.389 1.607 3.619 3.258 4.599 5.461
(INCHES) 1.481 3.890 4.021 1.977 1.981 1.247



LATERAL DRAINAGE FROM 0.0274

LAYER 1 (INCHES) 0.0000
PERCOLATION FROM 0.0122
LAYER 2 (INCHES) 0.0000
PERCOLATION FROM 0.0122
LAYER 4 (INCHES) 0.0000

oo cC o

.0124
.0079

.0104
.0052

.0104
.0050

.0172
.0092

.0117
.0061

.0117
.0061

oo oo (=N

KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL B (3 fi. ler)

.0070
.0095

oo

.0107
.0063

oo

.0107 ©
.0063 0.

o0 oo o o

.0078
.0144

.0111
.0112

.0111

0112

03/21/94

Page 7 of 23

.0029
.0083

.0042
.0112

.0043
.0112

.......................................................................

e o o T T I R

AVG., DAILY HEAD ON 4.78
LAYER 2 (INCHES) 0.00
STD. DEV. OF DAILY HEAD 0.85
ON LAYER 2 (INCHES) 0.00
AVG. DAILY HEAD ON 0.00
LAYER 4 (INCHES) 0.00

STD. DEV. OF DAILY HEAD 0.00
ON LAYER 4 (INCHES) 0.00

o

2.55
1.50

.48
.99

.00
.00

L= =)

.00
.00

oo

3.42
1.79

.70
.06

B

.00
.00

.00
.00

oo oo

1.44
.90

.€4
.24

No

.00
.00

oo

0.00
0.00

1.54
- & |

.63
.53

B

.00
.00

.00
.00

oo oo

.54
" i

0
|
0.81
0.74
0.00
0.00

0.00
0.00

AR A R R R R R R R R S e A A R R R R A RS A R R R R R R R R

LA R R R R R R R A e R R S A A A R RS R R R R R R R R R

ANNUAL TOTALE FOR YEAR

T i

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE FROM LAYER 1
PERCOLATION FROM LAYER 2

PERCOLATION FROM LAYER 4

- -

-----

1331666.
207281.
1150984.
4131.
3337.

3337.



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL B O R liner)

gt
CHANGE IN WATER STORAGE -1.022 -34067. -2.56
SOIL WATER AT START OF YEAR 35.24 1174581.
SOIL WATER AT END OF YEAR 34.22 1140515.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR s 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

I A e R SR R e S R R R RS R R R

R R e A R R A e A RS R R R A R R A RS RS R R R SR R R R R R R R

MONTHLY TOTALS FOR YEAR 4

B T i et

- - B T T - - - - - - - - -

PRECIPITATION (INCHES) 1.49 1.43 1.13 0.66 2.38 3.46
3.78 1.04 2.08 2.19 3.58 2.96
RUNOFF (INCHES) 0.000 0,000 0.000 0.000 0.000 0.000
0.115 0.000 0.000 0.008 1.773 1.070
EVAPOTRANSPIRATION 1.349 1.166 1.684 0.577 2.€61 3.649
(INCHES) 1.433 3.246 1.841 0.38%9 2.070 1.698
LATERAL DRAINAGE FROM 0.0102 0©0.0055 0.0066 0.0021 0.0024 0.0050
LAYER 1 (INCHES) 0.0003 0.003% 0.0000 0.0007 0.0238 0.0243
PERCOLATION FROM 0.0113 0.0102 0.0110 0.0103 0.0044 0.0034
LAYER 2 (INCHES) 0.0003 0.0031 0.0000 0.0004 0.0117 0.0121
PERCOLATION FROM 0.0113 0.0102 0.0110 0.0103 0.0046 0.0034
LAYER 4 (INCHES) 0.0002 0.0033 ©0.0000 0.0003 0.0117 o0.0121

.......................................................................

MONTHLY SUMMARIES FOR DAILY HEADS



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL B G . finer)
0321/
Page S of 23

-----------------------------------------------------------------------

AVG. DAILY HEAD ON 2.24 1.09 1.23
LAYER 2 (INCHES) 0.09 0.70 0.00
STD. DEV. OF DAILY HEAD 0.85 0.20 0.21
ON LAYER 2 (INCHES) 0.50 1.49 0.00
AVG. DAILY HEAD ON 0.00 0.00 0.00
LAYER 4 (INCHES) 0.00 0.00 0.00
STD. DEV. OF DAILY HEAD 0.00 0.00 0.00
ON LAYER 4 (INCHES) 0.00 0.00 0.00

39
.18

oo

.29
.97

.00
.00

.00
.00

oo oo oo

oo (= ] oo O

.49
.45

.93
.98

.00
.00

.00
.00

s O

S

o

.92
.41

. 19
.92

.00

0.00

0.
0

00

.00

R R s e R A e A A A R e A S R S S R A AR R R

A2 R AR S A e R R R R R R R A R AR S AR R R R R A AR R AR R Rl R RS

ANNUAL TOTALS FOR YEAR

.......................................................................

(INCHES)
PRECIPITATION 26.18
RUNOFF 2.966
EVAPOTRANS PIRATION 21.761
LATERAL DRAINAGE FROM LAYER 1 0.0848
PERCOLATION FROM LAYER 2 0.0785
PERCOLATION FROM LAYER 4 0.0785
CHANGE IN WATER STORAGE 1.289
SOIL WATER AT START OF YEAR 34.22
SOIL WATER AT END OF YEAR 35.50
SNOW WATER AT START OF YEAR 0.00
SNOW WATER AT END OF YEAR 0.00
ANNUAL WATER BUDGET BALANCE 0.00

.........

872667.
98866.
725383.
2827.
2615,
2615.
42977.
1140515.
1183491.
0.

0.

.......

100.

11
83

o o

00

33
.12
.32
.30
.30
.52

.00



KERR-MOGEE REMEDIAL DESIGN CUSHING
CELL B @ ft liner)
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MONTHLY TOTALS FOR YEAR S

S RS T RS R e T T R P R R R T T R R R A R I R R R R R

- - - - e wm e ow o = B T

PRECIPITATION (INCHES) 1.79 1.72 1.62 5.47 2.49 3.03
1.30 0.52 4.85 0.00 1.24 0.93
RUNOFF (INCHES) 0.384 0.278 0.000 0.555 0.000 0.000
0.000 0.000 0.062 0.000 0.000 0.000
EVAPOTRANSPIRATION 1.701 2.397 0.994 3.862 3.979 3.738
(INCHES) 1.247 0.572 2.995 1.804 0.352 0.962
LATERAL DRAINAGE FROM 0.0247 0.0179 0.0059 0.0110 0.0055 0.0018
LAYER 1 (INCHES) 0.0000 0.0000 0.0065 0.0060 0.0002 0.0095
PERCOLATION FROM 0.0121 0.0107 0.0109 0.0109 0.0067 0.0027
LAYER 2 (INCHES) 0.0000 0.0000 0.004% 0.0064 0.0008 0.0113
PERCOLATION FROM 0.0121 0.0107 0©.0109 0.0109 0.0067 0.0030
LAYER 4 (INCHES) 0.0000 0.0000 0.0046 0.0065 0.0007 0.0113

o T T T R I B I ettt et

- e e e o R e e e e e e e e R e e e R R R e e e e e e e e

AVG. DAILY HEAD ON 4.45 3.56 1.1 2,11 1.03 0.38
LAYER 2 (INCHES) 0.00 0.00 1.33 1.2 0.0% 2.07
STD. DEV. OF DAILY HEAD 0.85 1.91 0.09 1.77 1.37 0.82
ON LAYER 2 (INCHES) 0.00 0.00 1.85 1.5 0.17 0.48
AVG. DAILY HEAD ON 0.00 0.00 0.00 0.00 0.00 0.00
LAYER 4 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00
STD. DEV. OF DAILY HEAD 0.00 0.00 0.00 0.00 0.00 0.00



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL B @ f_ liner)

03/21/94
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ON LAYER 4 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00

LA AR R R RS e S R P R R R R 222 2222222

LA AR R R R S R R R R R R R R R 2222222 ITTTT

ANNUAL TOTALS FOR YEAR 5

.......................................................................

(INCHES) (CU. PT.) PERCENT
PRECIPITATION '24.56  832000.  100.00
RUNOFF 1.280 42656. 5.13
EVAPOTRANSPIRATION 24.603 820086. 98.57
LATERAL DRAINAGE FROM LAYER 1 0.0890 2968. 0.36
PERCOLATION FROM LAYER 2 0.0776 2585. 0.31
PERCOLATION FROM LAYER 4 0.077¢€ 2585, 0.31
CHANGE IN WATER STORAGE -1.089 -36296. ~4.36
SOIL WATER AT START OF YEAR 35.50 1182491.
SOIL WATER AT END OF YEAR 34.42 1147185.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

tt**t**tit**'*t***ttttt't*tt*ttitti*ii*****t*i*‘**t*t*ti*tii******tt**t

Q"t*iiittti*tittit*tit*tiit*tiit*t*ii*t**t*tttttttttttit*t**t*i*i**i**

MONTHLY TOTALS FOR YEAR 3

........................................................................

JAN/JUL FEB/AUG MAFR/SEP APR/OCT MAY/NOV JUN/DEC



PRECIPITATION (INCHES)
RUNOFF (INCHES)
EVAPOTRANSPIRATION

(INCHES)

LATERAL DRAINAGE FROM
LAYER 1 (INCHES)

PERCOLATION FROM
LAYER 2 (INCHES)

PERCOLATION FROM
LAYER 4 (INCHES)

KERR-MCGEE REMEDIAL DESIGN CUSHING
CELLB (3 R liner)

512194
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- - - e e - - - - e e e e

.36
.60

.278
569

.156
599

.0211
.0055

.0119
.0056

.0118
.0058

g

=N oo

o o

.72
.24

.025
.000

: 522
<237

.0185
.0000

.0107
.0000

.0107
.0001

.48
.44

.000

.004

.105
.433

.0076
.0060

.0111
.0065

. 03131
.0063

B e e e e o e e e e e e e e e e R e e e e e e R e e e e e e e e e e e e e e e e e e e e e e e o o e

e e e e e e e e o R e e e e e e e e e e e e e e e e e e e e e e e e e e e e

AVG. DAILY HEAD ON
LAYER 2 (INCHES)

STD. DEV. OF DAILY HEAD

ON LAYER 2 (INCHES)

AVG. DAILY HEAD ON
LAYER 4 (INCHES)

STD. DEV. OF DAILY HEAD

ON LAYER 4 (INCHES)

3.76
1.00

.72
o J

o

0.00
0.00
0.00
0.00

3.79
0.00

1.30

0.00

.00
.00

(= = J

0.00
0.00

1.52
1.16

.83
.59

ol

.00
.00

.00
.00

co oo

2.06 4.72 6€.93
0.65 0.29 2.76
0.009 0.146 2.091
0.000 0.000 0.129
1.636 $.117 4.291
0.512 0.348 0.803
0.0011 0.0119 0.0116
0.0000 0.0000 0.0082
0.0037 0.0112 0.0061
0.0000 ©.0000 0.0065
0.0037 0.0112 0.0060
0.0000 0.0000 0.0064
HEADS
0.23 2.21 2.18
0.00 0.00 1.59
0.43 1.71 2.37
0.00 0.00 2.44
0.00 .00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00

LA R A AR R R e R e e

R R R R RS

ANNUAL TOTALS FOR YEAR

L L R R R o R R T T T T T T T T T T T T T YT

PRECIPITATION

........

.........

1175000.

.......

100.00



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL B 3 . liner)

Puge 13 o 20
RUNOFF 4.242 141401. 12.03
EVAPOTRANSPIRATION 29.758 991943. 84.42
LATERAL DRAINAGE FROM LAYER 1 0.0925 : 3083. 0.26
PERCOLATICN FROM LAYER 2 0.0732 2439. 0.21
PERCOLATION FROM LAYER 4 0.0732 2439. 0.21
CHANGE IN WATER STORAGE 1.084 36134. 3.08
SOIL WATER AT START OF YEAR 34.42 1147195.
SOIL WATER AT END OF YEAR 35.50 1183330.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR ! 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

LA AR S R R R R R R e R e R A s R S S R R R R R R R Y

LA RS R R R R R R R R R R R R R R R R R R R e N S R R

MONTHLY TOTALS FOR YEAR 7

i R T T T T T T T AR e

- ... - oo - e e .- - - B )

PRECIPITATION (INCHES) 0.33 1.66 0.33 3.10 8.75 1.81
5.63 0.52 3.82 3.64 1.49 1.12
RUNOFF (INCHES) 0.000 0.000 0.000 0.603 2.128 0.000
0.111 0:000 0.000 0.000 0.000 0.000
EVAPOTRANSPIRATION 1.614 1.635 0.788 1.303 6.338 3.377
(INCHES) 4.347 1.658 3.225 3.552 1.955 1.085

LATERAL DRAINAGE FROM 0.0163 0.0064 0.0038 0.0042 0.0248 0.0016
LAYER 1 (INCHES) 0.0063 0.0011 0.0021 0.0073 0.0044 0.0001



PERCOLATION FROM
LAYER 2 (INCHES)

PERCOLATION FROM
LAYER 4 (INCHES)

0.C116
0.0054

0.0117
0.0051

0.0099
0.0018

0.0099
0.0021

0.0106
0.0028

0.0107
0.0028

KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL B (3 fi. lmer)

0.0022
0.00%1

0.0021
0.0088

oo oo

.0121
.0105

.0121
.0105

03/21/94
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oo

.0018
.0007

.0022
.0010

.......................................................................

B I e T R

AVG. DAILY HEAD ON
LAYER 2 (INCHES)

STD. DEV. OF DAILY HEAD
ON LAYER 2 (INCHES)

AVG. DAILY HEAD ON
LAYER 4 (INCHES)

STL. DEV. OF DAILY HEAD
ON LAYER 4 (INCHES)

e

.10
.29

.18
.63

.00
.00

0.00
0.

00

1.33
0.20
0.32
0.5%

.00
.00

(=R =

0.00
0.00

.69
.47

+ 35
.92

.00
.00

.00
.00

oo oo oo oo

0.79
1.49

.79
.09

b

.00
.00

oo

.00
.00

oo

4.32
0.82

1.61
0.27
.00
0.00

.00
0.00

0.30
0.01

.83
.04

.00
.00

.00
.00

oo Qo oo

LA S AR A R R R R

LA R R R e R R T

ANNUAL TOTALS

FOR YEAR

i L I R e

PRECIPITATION
RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE FROM LAYER

PERCOLATION FROM LAYER 2

PERCOLATION FROM LAYER 4

CHANGE IN WATER STORAGE

1

- e .-

1073333.
94645.
1029282.
2605.
2619.
2631.

-55833,

- o - -



SOIL WATER AT START OF YEAR
SOZL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR

ANNUAL WATER BUDGET BALANCE

0.

.50
.82
.00
.00
00

KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL B (3 . liner)

1183330.

1127496.

0.

0.

0.

03721/94
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0.00

I i R i s e e A N R R S SR SRS R R R A R R R R R R

2 R R S S SRR RS R R R AR RS R R

MONTHLY TOTALS FOR YEAR

R EE e EEE e e e RS R R R EE R EEE N R R e e eSS EREER eSS ER e Re e e " e

- e oo I - - - - - - e

PRECIPITATION (INCHES) 0.61
1

.65
RUNOFF (INCHES) 0.009
0.000
EVAPOTRANSPIRATION 0.647
(INCHES) 1.676
LATERAL DRAINAGE FROM 0.0000
LAYER 1 (INCHES) 0.0003
PERCOLATION FROM 0.0000
LAYER 2 (INCHES) 0.0011
PERCOLATION FROM 0.0000
LAYER 4 (INCHES) 0.0012

.98
.07

.000
.000

.402
.040

.0009
.0000

.0028
.0000

.0025
.0000

.99
.79

.000
.000

.013
.525

.0013
.0027

.0035

. 0045
.0031

0
0
0.0042
0
0
0

.61
.98

.079
.386

.240
.987

.0039
.0125

.0098
.0085

.0095
.0085

oo (=R oo

LS L)

.03
.29

.738
.017

.370
.455

.0178
.0179

.0117
.0114

.0117
.0114

o w

23
.00

.000
.000

.096
. 744

.0025
.0l49

.0020
.0109

.0023
.0109

B T I S

M R e e e R e e e e R e e e e R e e e e e e e e M e e e e e e e e e e e e e e e e e e o



AVG. DAILY HEAD ON 0.00 0.19 0.23
LAYER 2 (INCHES) 0.07 0.00 0.61
STD. DEV. OF DAILY HEAD 0.00 0.32 0.34
ON LAYER 2 (INCHES) 0.20 0.00 1.01
AVG. DAILY HEAD ON 0.00 0.00 0.00
LAYER 4 (INCHES) 0.00 0.00 0.00
STD. DEV. OF DAILY HEAD 0.00 0.00 0.00
ON LAYER 4 (INCHES) 0.00 0.00 0.00

KERR-MCGEE REMEDIAL DESION CUSHING

0.79
2.39%

.05
.96

-

.00
.00

.00
.00

oo oo

W W

R

CELL B (3 fi. liner)
03/21/94
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.28 0.44
.37 0.89
.64 1.13
« 37 0.19
.00 0.00
.00 0.00
.00 0.00
.00 0.00

L2 2 R R R R R R R R R A R R S S R AR A A R AR R R R R R R R R

A R R e e e R R R R A R R A R R SRR R R R R R R R R R R R

ANNUAL TOTALS FOR YEAR

B i

(INCHES)
PRECIPITATION -;;:éi'-
RUNOFF 5.220
EVAPOTRANSPIRATION 28.196
LATERAL DRAINAGE FROM LAYER 1 0.0647
PERCOLATION FROM LAYER 2 0.0659
PERCOLATION FROM LAYER 4 ) 0.0656
CHANGE IN WATER STORAGE 0.664
SOIL WATER AT START OF YEAR 33.82
SOIL WATER AT END OF YEAR 34.49%
SNOW WATER AT START OF YEAR 0.00
SNOW WATER AT END OF YEAR 0.00
ANNUAL WATER EUDGET BALANCE 0.00

1140333,
1739584.
939861.

2158.
2197.
2186.
22143.
112749¢6€.

1149640.

0.
0.

0.

------

100.00
15.26
82.42

0.19
0.19
0.19

1.94

0.00

LA AR AR AR RS R R R R R e R R R R R R R



KERR-MOGEE REMEDIAL DESIGN CUSHING
CELL B (3 A. liner)
03/21/94
Page 17 of 23

AR e e e R A A e R R R R S R S A R A R R RS R R R R R

MONTHLY TOTALS FOR YEAR

.......................................................................

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

- m .- - - - I

PRECIPITATION (INCHES) 1.58
2.57
RUNOFF (INCHES) 0.000
0.000
EVAPOTRANSPIRATION 0.711
(INCHES) 3.604
LATERAL DRAINAGE FROM 0.0068
LAYER 1 (INCHES) 0.0010
PERCOLATION FROM 0.0110
LAYER 2 (INCHES) 0.0026
PERCOLATION FROM 0.0110
LAYER 4 (INCHES) 0.0027

.14

.88

.000
.000

.654
.989

.008¢
.0000

.o1ra
.0000

.0101
.0000

0.92
3.60

0.000
0.000

.583
177

N O

0.0001
0.0027

0.0010
0.0042

0.0014
0.003%

5.90
6.18

0.029%
1.506

5.078
3.840

.0149
.0224

.0106
.0120

oo @0

.0102
.0120

oo oo oo

.19
.26

.538
.000

.719
.633

.0080
.0180

.0081
.0115

.0081
.0115

Cc o

(= =

1
3

- m e e wo-oeo-

.30
.29

.000
.613

.367
.456

.0
.0

.0
.0

.0
.0

000
138

002
115

003
115

i R T T T T L A

L R . e T T T T A SIS

AVG. DAILY HEAD ON
STD. DEV. OF DAILY HEAD 0
ON LAYER 2 (INCHES) 0

AVG. DAILY HEAD ON 0
LAYER 4 (INCHES) 0

0

0

STD. DEV. OF DAILY HEAD
ON LAYER 4 (INCHES)

1.45
LAYER 2 (INCHES) 0.

19

.94
.38

.00
.00

.00
.00

1.84
0.00

1.16
0.00

0.00
0.00

0.00

©0.00

0.01
0.58

.08
.18

Ll =

.00
.00

(= Q=

0.00
0.00

2.90
4.15

1.64
1.02

0.00
0.00

0.00
0.00

1.51
3.70

.65
.99

oW

.00
.00

oo

0.00
0.00

o o

0.
0

.00
.82

.02
.26

.00
.00

00
.00

L R R R R RS R R 22 2R 22 ISIITTT YT



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL B (3 fu_ liner)
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222 R R R A R e A R R e S R R SRR R R R R S

ANNUAL TOTALS FOR YEAR 9

T

(INCHES) (CU. FT.) PERCENT
PRECIPITATION '31.81  1060333.  100.00
RUNOFF 2.686 B9544. 8.44
EVAPOTRANSPIRATION 27.812 927080. 87.43
LATERAL DRAINAGE FROM LAYER 0.0964 3212. 0.30
PERCOLATION FROM LAYER 2 .0828 2759. 0.26
PERCOLATION FROM LAYER 4 0.0828 2758. 0.26
CHANGE IN WATER STORAGE 1.132 37739. 3.56
SUIL WATER AT START OF YEAR 34.49 1149640.
SOIL WATER AT END OF YEAR 35.62 1187379.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

LA AR RS R A R R R R R R R R R R R A S R AR R ]

LR AR A R R R R

MONTHLY TOTALS FOR YEAR

.......................................................................

.....................



0.000
0.132

2.156
1.085

.0179
.0039

.0107
.0036

o O =R =

0.0107
0.0036

0.000
0.981

. 849
.658

"N

0.0129
.0179

.0114
.0107

.0114
.0107

oo oo o

KERR-MCGEE REMEDIAL DESIGN CUSHING

T T I T e e R Ay

RUNOFF (INCHES) 0.420
0.000
EVAPOTRANSPIRATION 1.740
(INCHES) 4.828
LATERAL DRAINAGE FROM 0.0295
LAYER 1 (INCHES) 0.0012
PERCOLATION FROM 0.0123
LAYER 2 (INCHES) 0.0029
PERCOLATION FROM 0.0123
LAYER 4 (INCHES) 0.0029
MONTHLY

CELL B (3 A liner)
0321/
Page 19 of 23
0.000 0.000 0.000
1.519 0.000 0.000
3.382 3.120 3.951
3.054 2.053 1.550
0.0079 0.0040 0.0022
0.0210 0.0165 0.0164
0.0107 0.0065 0.0029
0.0119 0.0114 0.0117
0.0107 0.0065 0.0028
0.011% 0.0114 0.0117
HEADS

W e e e e s e o e e e e e e e e R R e e e e e e e e R o e e e e e e e e e o=

AVG. DAILY HEAD ON
LAYER 2 (INCHES)

STD. DEV. OF DAILY HEAD

ON LAYER 2 (INCHES)

AVG. DATLY HEAD ON
LAYEX 4 (INCHES)

STD. DEV. OF DAILY HEAD

ON LAYER 4 (INCHES)

$.01
0.24

0.51
0.51

.00
.00

0.00
0.00

3.72
0.71

.10
.54

b

.00
.00

oo

.00
.00

oo

2.33
3.34

«55
.87

e

.00
.00

.00
.00

oo oo

1.56 0.79 0.47
3.90 3.54 3.30
.11 1.06 0.85
1.32 0.48 1.02
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00

R e e S

LR R R e R R R R R R R R R b

ANNUAL TOTALS FOR YEAR

BE SSRGS EEERNE R e e eSS E e R RS R SRR SR RSB R eSS e N EEEEeEee e e

PRECIPITATION
RUNOFF

EVAPOTRANSPIRATION

- - o=

38.43¢

(CO. FT.) PERCENT
11395000, 200.00
101707. 7.29
1281188. 91.84



LATERAL DRAINAGE FROM LAYER 1

PERCOLATION FROM LAYER 2
PERCOLATION FROM LAYER 4
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
SOTL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END CF YEAR

ANNUAL WATER BUDGET BALANCE

0.1513
0.1067
0.1067
0.105
35.62
35.52
0.00
0.20

0.00

KERR-MCGEE REMEDIAL DESION CUSHING
CELL B (3 fu. liner)

5042.

3587,

3857,

3507.

1187379.

1184092.

0.

6794.

0.

0321194
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0.36
0.25
0.25

0.25

0.00

A2 A S R S R R R R A R R R R A R e e A R R e R R AR S R R R R R R R R R

LA AR AR R AR A R R R R R R A R S e R R R R R R A R R R L R SRR R R R AR A RS R RS

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS

e e e e o a  m E m  e w e e e e e e e e  e a e e

PRECIPITATION
TOTALS 1.61
3.51
STD. DEVIATIONS 0.94
1.69
RUNOFF
TOTALS 0.219
0.126
STD. DEVIATIONS 0.407
0.212

EVAPOTRANSPIRATION

HO N

oo

.40
> L

=
.81

.089
. 046

.196
.094

1.69
4.80

1.70
.73

0.166
0.626

0.526
1.133

oo

0o

1 THROUGH

.03
. B

.62
.97

.127
.499

.240
.690

- .-

Ll L

=N

oo

=

.00
.74

'97
- |

.985
.346

.512
.706

1

- -

oo oo

0

-----

.96
.82

.23
.95

.376
.181

. 799
.367



I

TOTALS 1.265
3.222

STD. DEVIATIONS 0.350
1.612

LATERAL DRAINAGE FROM LAYER

----------------------------

TOTALS 0.0150
0.0020
STD. DEVIATIONS 0.0107
0.0026

PERCOLATION FROM LAYER 2

TOTALS 0.0097
0.0022
STD. DEVIATIONS 0.0043
0.0022

PERCOLATION FROM LAYER 4

.........................

TOTALS 0.0098
0.0022
STD. DEVIATIONS 0.0043
0.0021

N =

o o

0.
0

.752
.052

.576
.292

.0113
.0017

.0083
.0027

.0087
.0014

.0039
.0019

.0086
.0014

0039
.0019

W

= O

oo oo

oo

oo

oo oo

.637
.738

.966
.244

.0064
.0080

.0056
.0067

.0083
.0058

.0047
.0034

.0084
.0057

.0046
.0034

oo oo oo oo

=

KERR-MCGEE REMEDIAL DESIGN CUSHING

.515
.232

357
.239

.0060
.0090

.0043
.0077

.008&4
.0085

.0035
.0042

.0083
.0064

nna -

- -

.0043

4.
.

- B9
0.

0.
.0138

oo o

oo

oo

o0 oo

219
792

450
798

0091

.0075
.0094

.0082
.0092

.0039
.0046

.00P%
Nus1

.0039
.0046

CELL B 3 R liner)

03121794
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.090
.288

IS

.861
.386

o

.0046
.0116

.0050
.0072

(=R o oo

.0038
.0099

oo

.0028
.0036

> T3

.0040
.0099

o O

.0028
.0035

oo

LR R AR R e L S NS S RS R R SR SRR R R R R R

AR A A SR S S R R R R R A R R A R R S R AR R R SRR AR AR R R R R R RS

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS)

1 THROUGH 10

B i T T

PRECIPITATION
RUNOFF
EVAPOTRANSPIRATION

LATERAL DRAINAGE FROM
LAYER 1

FOR YEARS
(INCHES) (CU. FT.)
33.91  ( 5.675)  1130367.
787 1.904) 126226.
803 4.721) 993437.
0585 0.0289) 3284.

.......



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL B (@ ft. lwer)

03721794

Page 22 of 23
PERCOLATION FROM LAYER 2 0.0820 ( 0.0170) 2735. 0.24
PERCOLATION FROM LAYER 4 0.0820 ( 0.0170) 2734. 0.24
CHANGE IN WATER STORAGE 0.141 ( 1.062) 4685. 0.41

e e e R A R R R A R S R SRR R R R R AR R R RS

2R R R e e e e e e R R e A SR R A R RS R R R R R A R AR R R RS

PEAK DAILY VALUES FOR-YEARS 1 THROUGH 10

................................................................

(INCHES) (CU. FT.)
PRECIPITATION 345 115000.0
RUNOFF 3.159 105315.7
LATERAL DRAINAGE FROM LAYER 1 0.0012 39.8
PERCOLATION FROM LAYER 2 0.0004 13.7
HEAD ON LAYER 2 6.4
PERCOLATION FROM LAYER 4 0.0004 13.6
HEAD ON LAYER 4 0.0
ENOW WATER 1.31 43500.3
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4730
MINIMUM VEG. SOIL WATER (VOL/VOL) v .0955

LA RS AR R A R R AR AR R R R e e R R e R R R R R R

LA R R R e R R R R R R g

FINAL WATER STORAGE AT END OF YEAR 10

...............................................................



KERR-MCGEE REMEDIAL DESIGN CUSHING

CELL B (3 . liner)
03/21/94
Page 23 of 23
LAYER (INCHES) (VOL/VOL)
T e 2.53 ' 0.4220
2 4.50 0.1500
3 23.09 0.1309
4 5.49 0.1500
SNOW WATER 0.20

22 R R R R R R e R R A R A R A R S S SR S R R R R A R R R R R S
22 2 R R R R R R R R R e R R R R R e R R R R R RS



LA R R R R e L 2 R R R R R R R 2 222222222222
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KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (5 ft. liner)
02/08/%4

AR R R AR R R L L R R 2R 22 2 22 2222 2RI
AL AR S AR A RS R R R R R R R R R R R 222222

FAIR GRASS

LATERAL DRAINAGE LAYER
THICKNESS = 6.00 INCHES
POROCSITY 0.4730 VOL/VOL
FIELD CAPACITY 0.2217 VOL/VOL
WILTING POINT 0.1043 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2217 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY 0.001530000009 CM/SEC
SLOPE 3.00 PERCENT
DRAINAGE LENGTH 650.0 FEET

- .- -

BARRIER SOIL LINER

THICKNESS = 30.00 INCHES
POROSITY

= 0.4000 VOL/VOL
FIZLD CAPACITY = 0.3560 VOL/VOL
WILTING POINT - 0.2899% VOL/VOL
INITIAL SOIL WATER CONTENT - 0.1500 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000000010000 CM/SEC

........

VERTICAL PERCOLATION LAYER
THICKNESS = 168.00 INCHES
POROSITY B 0.4570 VOL/VOL



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (5 ft. liner)

02/08/94

Page 2 of 23

FIELD CAPACITY = 0.1309%9 VOL/VOL

WILTING POINT = 0.0580 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.1309 VOL/VOL

SATURATED HYDRAULIC CONDUCTIVITY - 0.008100000210 CM/SEC
LAYER 4

BARRIER SOIL LINER

THICKNESS = 60.00 INCHES

POROSITY = 0.4000 VOL/VOL

FIELD CAPACITY - 0.3560 VOL/VOL
WILTING POINT = 0.2899% VOL/VOL
INITIAL SOIL WATER CONTENT = 0.3560 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000000010000 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER

TOTAL AREA OF COVER

EVAPORATIVE ZONE DEPTH

UPPER LIMIT VEG. STORAGE

INITIAL VEG. STORAGE

INITIAL SNOW WATER CONTENT

INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS - 49.1814 INCHES

74.26
572000. SQ FT
22.00 INCHES
2.8280 INCHES
1.3302 INCHES
0.0000 INCHES

SOIL WATER CONTENT INITIALIZED BY USER.

CLIMATOLOGICAL DATA

...................

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR TULSA OKLAHCOMA

MAXIMUM LEAF AREA INDEX = 2.00
START OF GROWING SEASON (JULIAN DATE) = 98
END OF GROWING SEASON (JULIAN DATE) = 307



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (5 ft. liner)

02/08/%4
Page 3 of 23
NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT
JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
35.20 40.70 49.30 60.90 69.10 72.70
83.20 81.70 73.80 62.60 49.20 39.80

Qt*ﬁt*iti*i*tfitttt'iti'ttﬁt'*ﬁt!*ttttt*'it't'l"li“*tit*f*tt**'ii'tittii't

MONTHLY TOTALS FOR YEAR 1

.......................................................................

..........................................

.01 . B 1.75

PRECIPITATION (INCHES) 0.57 0.88 1 2 5.
3 2.13 8.00 2.39 3.64 0.59

0

0

.64

RUNOFF (INCHES) 0.000 0.000 0.000 0.000 0.000 .000
0.000 0.000 0.521 0.000 1.598 .000
EVAPOTRANSPIRATION 0.956 0.729% 1.383 2.087 1.932 5.456
(INCHES) 3.919 2.125 5.349 3.001 1.861 1.425
LATERAL DRAINAGE FROM 0.0001 0.0000 0.0000 0.0025 0.0000 0.0029
LAYER 1 (INCHES) 0.0001 0.0000 0.0146 0.0066 0.0235 0.0079%
PERCOLATION FROM 0.0035 0.0000 0.0000 0.0040 0.0000 0.0048
LAYER 2 (INCHES) 0.0006 0.0000 0.0104 0.0072 0.0119 0.0112
PERCOLATION FROM 0.0036 0.0000 0.0000 0.0041 0.0000 0.0044
LAYER 4 (INCHES) 0.0007 0.0000 0.0092 0.0083 0.0102 0.0105
MONTHLY SUMMARIES FOR DAILY HEADS
AVG. DAILY HEAD ON 0.02 0.00 0.00 0.66 0.00 0.76
LAYER 2 (INCHES) 0.02 0.00 3.32 1.48 4.98 1.87

STD. DEV. OF DAILY HEAD 0.03 0.00 0.00 1.10 0.00 0.95
ON LAYER 2 (INCHES) 0.06 0.00 1.76 1.63 0.77 1.14



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (5 ft. liner)

02/08/94

Page 4 of 23

AVG. DAILY EEAD ON 0.00 0.00 0.00 0.00 0.00 0.00
LAYER 4 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.01
STD. DEV. OF DAILY HEAD 0.00 0.00 0.00 0.00 0.00 0.00
ON LAYER 4 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00

AR R RS R R R R e 2 2 2 22222 2 222222222 I TT

LA A AR A SRR R R e e R R R R R R R R 2R 2 2222222222222

ANNUAL TOTALS FOR YEAR 1

PRES DSBS NSSED e D R PRSP RO OB DD PO BE SR EPE DR OR R ROEE P EEERE R PR e e e Ee S eSS -

(INCHES) (CU. FT.) PERCENT
PRECIPITATION '32.52 1550120,  100.00
RUNOFF 2.1159 100992. 6.52
EVAPOTRANSPIRATION 30.223 1440612. 92.94
LATERAL DRAINAGE FROM LAYER 1 0.0580 2767. 0.18
PERCOLATION FROM LAYER 2 0.0336 2554. 0.16
PERCOLATION FROM LAYER 4 0.0511 2436. v.4il
CHANGE IN WATER STORAGE 0.070 3314. 0.21
SOIL WATER AT START OF YEAR 49.18 2344313.
SOIL WATER AT END OF YEAR 49.25 2347627.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.C0 0.
ANNUAL WATER BUDGET BALANCE 0.00 *1s 0.00

it""'tt'tt"**'*Q‘itt"ttt*t"ttti'tti*tt*tt'**'***t"t't'tt*t**'t't*

t'tii'itt"iiiﬁ'*ti*tt't't*itii"***tt"'**ttttttttt"'*t**'ttt‘*t'tt**



KERR-MCGEE REMEDIAL DESIGN CUSHING
liner)
02/08/9%4
Page 5 of 23

MONTHLY TOTALS FOR YEAR

........................................................................

CELL A

(5 fe.

- .. e emeE S meee meemEEw mEmeEeeEEw = iewee e e

PRECIPITATION (INCHES) 2.58

4.55
RUNOFF (INCHES) 0.000
0.462

EVAPOTRANSPIRATION 1.386
(INCHES) 4.084
LATERAL DRAINAGE FROM 0.0123
LAYER 1 (INCHES) 0.0044
PERCOLATION FROM 0.0115
LAYER 2 (INCHES) 0.0038
PERCOLATION FROM 0.0105
LAYER 4 (INCHES) 0.0098

©° omn oo

o o oo

+ 45
.93

.603
.040

283
.669

.0211
.0000

.0111
.0001

.0095
.000C0

0.88
€.52

0.000
3.616

1.358
4.157

.0067
.0132

O o

0.0111
0.0088

0.0105
0.0089

1.74
2.49

0.000
0.148

1.726
1.210

.0044
.0023

.0106
.0030

oo oo

.0102
.0025

oo

0w

.12
.86

733
.000

.366
.208

.0072
.0122

.0103
.0112

.0108
.0102

.0
.0

.0
.0

.0
.0

.39
.87

.671
.000

.511
.898

132
175

102
119

102
108

BEREVRTONLREACVTACRSFLIESARATET PSS S DR IP PO BT TN WS 606 BwmE S DS RS- e &

.......................................................................

AVG. DAILY HEAD ON 2.79
LAYER 2 (INCHES) 0.97
STD. DEV. OF DAILY HEAD 1.48
ON LAYER 2 (INCHES) 1.72
AVG. DAILY HEAD ON 0.01
LAYER 4 (INCHES) 0.01
STD. DEV. OF DAILY HEAD 0.00
ON LAYER 4 (INCHES) 0.01

4.81
0.00

.78
.02

o o

.01
.00

O

0.00
0.00

.63
.91

.60
.31

.02
.00

.00
.00

OO QO N o LV

.10
55

.44

1
0
0.60
1
0.02
0.00
0.00
0.00

o

- .
N
w

oo
o
o

.00
.00

oo

0.

0

.95
.97

91
.61

.02
.01

00
.00

ﬁ't*tii'*fi'*i'*'t'tt'tt't*itttt*it*tti'tt'iti*ttt*'t*i*litt't*****f*t*

t*t*t'tti*'*iQ**tt'*t*it*ttitt*tt*tttt*itti't**ﬁtt**tt***i'*tt*ttf*tt*t

ANNUAL TOTALS FOR YEAR

2



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (5 ft. liner)

02/08/94

Page 6 of 23

........................................................................

(INCHES) (CU. FT.) PERCENT
PRECIPITATION 40.18  1915247.  100.00
RUNCFF 7.272 346655, 18.10
EVAPOTRANSPIRATION 31.826 1517060. 79.21
LATERAL DRAINAGE FROM LAYER 1 0.1146 5463. 0.29
PERCOLATION FROM LAYER 2 0.1036 4938. 0.26
PERCOLATION FROM LAYER 4 0.1035 4934. 0.26
CHANGE IN WATER STORAGE 0.863 41135. 2.15
SOIL WATER AT START OF YEAR 49.25 2347627.
SOIL WATER AT END OF YEAR 50.11 2388762.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

LR AR AR R R R R R R R 2222222 22222222222

AR R A R R R R R R R R SRR 2222222222 ™

MONTHLY TOTALS FOR YEAR 3

------------------------------------------

PRECIPITATION (INCHES) 1.70 0.14 6.31 2.63 6.23 4.81
1.45 5.76 4.63 4.10 0.70 1.49

RUNOFF (INCHES) 0.126 0.000 1.674 0.000 1.576 0.000
0.000 0.286 1.084 1.426 0.082 0.0C0

EVAPOTRANSPIRATION 1.387 1.605 3.615 3.257 4.599 5.462



(INCHES)

LATERAL DRAINAGE FROM
LAYER 1 (INCHES)

PERCOLATION FROM
LAYER 2 (INCHES)

PERCOLATION FROM
LAYER 4 (INCHES)

1.481

oo oo

.0231
.0000

.0122
.0000

.0105
.0012

3.891

O o

o o C o

.0104
.0067

.0104
.0052

.0095
.0049

KERR-MCGEE REMEDIAL DESIGN CUSHING

4.022

o o

.0145

0077

.0117
.0061

.0105
.0063

.......................................................................

.......................................................................

AVG. DAILY HEAD ON
LAYER 2 (INCHES)

STD. DEV. OF DAILY HEAD
ON LAYER 2 (INCHES)

AVG. DAILY HEAD ON
LAYER 4 (INCHES)

STD. DEV. OF DAILY HEAD
ON LAYER 4 (INCHES)

4.795
0.00

0.85
0.00
0.01
0.00

0.00
0.00

2.57
1.50

1.47
1.99
Q.01
0.00

.00
.00

o o

3.23
1.79

1.69
2.06
.02
0.00

0.00
0.00

CELL A (5 ft. liner)
02/08/94
Page 7 of 23
1.978 1.980 1.246
0.0056 0.0066 0.0022
0.0079 0.0120 0.0074
0.0107 0.0111 0.0042
0.0063 0.0112 0.0112
0.0102 0.0105 0.0102
0.0058 0.0102 0.0108
HEADS
1.44 1.56 0.54
1.70 - i 2 1.79
0.64 1.62 0.81
2.24 1.83 0.74
0.02 0.02 0.02
0.00 0.00 0.01
0.00 0.00 0.02
0.00 0.00 0.00

tt*t*tt'i*ittt**t***ttit**t*t'**'t*t*i*ii**tt*tt*t**t*tf*t***t**i'tt*ti

***tttt*'t**titt*tttftt*itii***fii*tﬁ***t***'it**ti'*"'if**t***fi*iiiﬁ

ANNUAL TOTALS FOR YEAR

.------—---------_---.--_-------.----.--.------—.—-- -------------------

PRECIPITATION
RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE FROM LAYER 1

PERCOLATION FROM LAYER 2

1904283.

298082.

1645573.

4955,

4773.



PERCOLATION FROM LAYER 4
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR
ANNUAL WATER BUDGET BALANCE

50.
45.

0.
0.
0.

KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (S ft. liner)

.1006
.031

11
08
00
00
00

02/08/%4
Page 8 of 23
4795. 0.25
-49122. -2.58
2388762.
2339640.
0.
0.
0. 0.00

LA AR R R R N R 2 2 22 2R 2R 2222222222

LR e R a2 2 2 2 R 22T TT™

e T e - - AR R R e e L e T T T

------------------------------------------

PRECIPITATION (INCHES) 1.49

3.78
RUNOFF (INCHES) 0.000
0.113

EVAPOTRANSPIRATION 1.319
(INCHES) 1.435
LATERAL DRAINAGE FROM 0.0091
LAYER 1 (INCHES) 0.0002
PERCOLATION FROM 0.0113
LAYER 2 (INCHES) 0.0003

PERCOLATION FROM 0.0108
LAYER 4 (INCHES) 0.0002

W s

oo oo

0o

.43
.04

.000
.000

.205
.246

.0043
.0033

.0102
.0031

.0099
.0032

.13
.08

.C00
.000

.087
. 841

=N oo LS

.0041
.0000

oo

.0094
.0000

.0105
.0000

o o oo

.66
.19

.000
.009

.314
.389

.0000
.0006

.0000
.0004

.0024
.0003

2.38
3.58

0.000
1.781

.554
.059

NN

0.0031
0.0202

0.0068
0.0117

0.0065
0.0102

oo 00

oo

.46
.96

.000
.076

.629
.691

.0041
.0206

.0u33
.0121

.0033
.0108

.......................................................................



KERR-MCGEE REMEDIAL DESIGN CUSHING

MONTHLY SUMMARIES FOR DAILY HEADS

.......................................................................

AVG. DAILY HEAD ON 2.28
LAYER 2 (INCHES) .09
STD. DEV. OF DAILY HEAD 0.88
ON LAYER 2 (INCHES) 0.50
AVG. DAILY HEAD ON 0.01
LAYER 4 (INCHES) 0.00
STD. DEV. OF DAILY HEAD 0.00
ON LAYER 4 (INCHES) 0.00

oo

.11
.70

.22
.45

.01
.00

.00
.00

oo

oo

oo o o

.00
.00

CELL A
0.00 0
0.18 4
0.00 0
0.97 0
0.00 0
0.00 0
0.00 0
0.00 0

(5 £t. liner)

02/08/94
Page 9 of 23
.76 0.92
.46 4.42
.83 1.79
.98 0.91
.00 0.00
.00 0.01
.00 0.00
.00 0.00

it't't'****it*ttiti.**'t*t**i*t*t'*fi*'*tt'*it*t*'t"*ittft*tttitt"i*i

t*t*!***ti'tt'ti'**tiitfi"*t****Qttii"t'it*f"*t*i*ttit*t'it'*'**fﬂ"

ANNUAL TOTALS FOR YEAR

HRBENAEREREDS S BRI PBUEDMB SNBSS B RGEE PN DD T AR T B O R W R WS &

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE FROM LAYER
PERCOLATION FROM LAYER 2
PERCOLATION FROM LAYER 4
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR
ANNUAL WATER BUDGET BALANCE

1

........

49.

50.

.979

sT70

.294

08
38

.00
.00
.00

.0697
.0687
.0677

1247913.
142005.
1037686.
3322.
3276.
3225.
€1676.
2339640.
2401315.
0.

0.

.......

&
.26
.26

.94

.00



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (5 ft. liner)

02/08/94

Page 10 of 23

LA AR R A 2 2 2 22 R R 2222222 T™™™

LA R R e R R L R R R R 2R 2R 2222221

MONTHLY TOTALS FOR YEAR

VAR PEB SNBSS PP RO DU OB OBNNP RO RGO B DS PSS S D BB Es GBS B anmews e e

..........................................

PRECIPITATION (INCHES) 1.79
1.30
RUNOFF (INCHES) 0.394
0.000
EVAPOTRANSPIRATION 1.696
(INCHES) 1.247
LATERAL DRAINAGE FROM 0.0210
LAYER 1 (INCHES) 0.0000
PERCOLATION FROM 0.0121
LAYER 2 (INCHES) 0.0000
PERCOLATION FROM 0.0105
LAYER 4 (INCHES) 0.0000

ow oo

oo oo

.72
.52

.286
.000

.391
.572

.0181
.0000

.0107
.0000

.0095
.0000

o o o oo N o oo

.62
.85

.000
.063

.995
.995

.0047
.0055

.0109
.0049

.0105

0.0040

.47
.00

.57
.000

.858
.805

oW

.0092
.0050

oo

.0109
.0064

oo

0.0102
0.006%

oo oo oo

.49
.24

.000
.000

.980
.352

.0045
.0002

.0067
.0009

.0105
.0009

oo

oo

O W
. .

.......................................................................

.......................................................................

AVG. DAILY HEAD ON 4.47
LAYER 2 (INCHES) 0.00
STD. DEV. OF DAILY HEAD 0.88
ON LAYER 2 (INCHES) 0.00
AVG. DAILY HEAD ON 0.01
LAYER 4 (INCHES) 0.00

3.59
0.00

31
.00

.02
.00

oo O

1.13
1.33

.10
.85

o

.02
.00

oo

2.12
1.12

.76
51

o

.02
.00

oo

oo O
[
~J

o o o o Do

.38
.07

.82
.49

.00
.00



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (5 ft. liner)

02/08/94

Page 11 »f 23

STD. DEV. OF DAILY HEAD 0.00 0.00 0.00 0.00 0.00 0.00
ON LAYER 4 (INCHES) 0.00 0.00 0.00 0.00 0.00 0.00

t't'ttt**'*tt"*'t**if’*iittti*i"**t*ttit't*t"tf*tt*tt*t*t’ti'*iittf’

ttt'tttttitt*ﬁtf**f*i****f"iﬁt*'t'i'i*f*t'*t***t'i'ttt*‘ttttttﬁt'it*fi

ANNUAL TOTALS FOR YEAR 5

HEEEARBEEVEED RS TR EESEH DS GSDNBD TS BB E Sl BB RGeS Do nsd s 0w e e s e e e s

(INCHES) (CU. FT.) PERCENT
PRECIPITATION 24.96  1189760.  100.00
RUNOFF 1.314 62612. 5.26
EVAPOTRANSPIRATION 24.591 1172151. 98.52
LATERAL DRAINAGE FROM LAYER 1 0.0751 3579. 0.30
PERCOLATION FROM LAYER 2 0.0776 3698. 0.31
PERCOLATION FROM LAYER 4 0.0800 3812. 0.32
CHANGE IN WATER STCRAGE -1.099 -52395. -4.40
SOIL WATER AT START OF YEAR 50.38 2401315.
SOIL WATER AT END OF YEAR 49.28 2348920.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 . 0.00

t'fi*'i'*titt*'tittt**tiiitttit**'*fﬁt’t**"ii**tt'tit'i*t't*it****'fit

"*"*t*t"t't*'****t'tiﬁ*i"*t**"ttttt't**'*t*"'***'ti't*"ﬁittt.'t'

MONTHLY TOTALS FOR YEAR 6

.......................................................................



PRECIPITATION (INCHES)

RUNOFF (INCHES)

EVAPOTRANSPIRATION

(INCHES)

LATERAL DRAINAGE FROM
LAYER 1 (INCHES)

PERCOLATION FROM
LAYER 2 (INCHES)

PERCOLATION FROM
LAYER 4 (INCHES)

KERR-MCGEE REMEDIAL DESIGN CUSHING

CELL A

(5 ft. liner)

02/08/94

Page 12 of 23

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

------------------------------------------

0.
. 0046

(o o) o

.36
.60

.281
.570

188
.600

0176

.0119
.0056

.0105
.0063

oy

Lol ] oo

oo oo

.72
.24

.028
.000

.519
.237

.0157
.0000

.0107
.0000

.0098
.000¢C

.

OO0 amw oo

oo oo

.48

.44

.000
.004

.104
.434

.0062
.0050

.0111
.0065

.0108
.0068

2.06
0.65
0.000
0.000

1.636
0.512

.0009
.0000
.0000

.0074

0
0
0.0037
0
0
0.0000

oo

oo

.72
.29

<153
.000

- 1317
. 348

.0099
.0000

.0112
.0000

.0105
.0000

6.93
2.76
2.092
0.129

4.293
0.803

.0098
.0077

.0061
.0065

o o oo

0.0061
0.0056
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AVG. DAILY HEAD ON
LAYER 2 (INCHES)

STD. DEV. OF DAILY HEAD

ON LAYER 2 (INCHES)

AVG. DAILY HEAD ON
LAYER 4 (INCHES)

STD. DEV. OF DAILY HEAD

ON LAYER 4 (INCHES)

3.76
1.00
1.72
1.75
0.00
0.00
0.00
0.00

3.76
0.00

.30
.00

o

.01
.00

oo

.00
.00

oo

.53
.16

(e

.83
.59

o

.01
.00

.00
.00

o0 oo

0.24
0.00

.44
.00

.00
.00

.00
.00

oo oo oo

oo L=
o
o

.00
.00

oo

.18
.59

=N

-37
.44

NN

.00
.00

.00
.00

oo oo
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ANNUAL TOTALS FOR YEAR

.......................................................................

---------



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (5 ft. liner)

02/08/9%4
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PRECIPITATION 35.25 1680250. 100.00
RUNOFF 4.257 202918. 12.08
EVAPOTRANSPIRATION 29.758 1418453. 84.42
LATERAL DRAINAGE FROM LAYER 1 0.0774 3691. 0.22
PERCOLATION FROM LAYER 2 0.0732 3488. 0.21
PERCOLATION FROM LAYER 4 0.0733 3494. 0.21
CHANGE IN WATER STORAGE 1.084 51693. 3.08
SOIL WATER AT START OF YEAR 45 .28 2348920.
SOIL WATER AT END OF YEAR 50.36 2400614.
SNCW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

*ttt"t’**ifi'ifi"ttt"'**'*t'ttiit'i'*QtttQtit""*"ttﬁtt't"i*"f*t

Q'tt'*tt'it*ti'i'tt"ﬁtt"tt'*"t*"t'it'tiiﬁ"'t'ﬁ"t".ﬁ'it'it'*t"t'

MONTHLY TOTALS FOR YEAR 7

.......................................................................

..........................................

PRECIPITATION (INCHES) 0.33 1.66 0.33 3.10 8.75 i.81
.63 0.52 3.82 3.64 1.49 1.312

RUNOFF (INCHES) 0.000 0.000 0.000 0.603 2.124 0.000
0.113 0.000 0.000 0.000 0.000 0.000

EVAPOTRANSPIRATION 1.612 1.635 0.788 1.313 6.343 3.378
(INCHES) 4.347 1.659 3.226 3.852 1.952 1.086

LATERAL DRAINAGE FROM 0.0137 0.0050 0.0030 0.0035 0.0208 0.0013



LAYER 1 (INCHES) 0.
PERCOLATION FROM 0
LAYER 2 (INCHES) 0.
PERCOLATION FROM 0.
LAYER 4 (INCHES) 0.

0054

.0117

0054

0105
0046

.0009

.0100
.0018

.0095
.0026

KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (5 ft.

0.0018

0.0108
0.0028

0.0105
0.0025

0.0059 0.

0.0022
0.0081

0.0086

0
0
0.0043 0.
0

.......................................................................
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AVG. DAILY HEAD ON
LAYER 2 (INCHES)

STD. DEV. OF DAILY HEAD
ON LAYER 2 (INCHES)

AVG. DAILY HEAD ON
LAYER 4 (INCHES)

STD. DEV. OF DAILY HEAD
ON LAYER 4 (INCHES)

3.13
1.29

5 b
.63

o

0.00
0.00

.00
.00

oo

1.35
0.20
0.33
0.585

.01
.00

oo

0.00
0.00

+ 73
.47

oo

.34
.92

oo

.01
.00

.00
.00

co oo

0.79
1.49

.79
.10

B

.00
.00

oo

0.00
0.00

liner)
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0034 0.0001
.0121 0.0018
.0105 0.0007
0105 0.0040
.0102 0.0015
4.32 0.30
0.83 0.01
1.61 0.83
0.27 0.05
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

LA LA R R R R S R R R R R 22222222222 R AR I T IT™
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ANNUAL TOTALS FOR YEAR

.......................................................................

PRECIPITATION
RUNOFF
EVAPOTRANSPIRATION

LATERAL DRAINAGF FROM LAYER

PERCOLATION FROM LAYER 2

PERCOLATION FROM LAYER 4

CHANGE IN WATER STORAGE

1

.838
.889
.0648%
.0788
.0794

.672

.........

1534867.
135286.
1472390.
3093.
3754.
3786.
-79688.

- - -



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (5 ft. liner)

02/08/%4
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SOIL WATER AT START OF YEAR 50.36 2400614.
SOIL WATER AT END OF YEAR 48.59 232092S.
SNOW WATER AT START OF YEAR 0.00 0.
SNUW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

.t'ti"'*ti"tti't*i'*t't't'tti"’it*t*tttfﬁtt'*'tt*tit'fi’*itfi""'f.

QQ'*'**O""'***'Q'ft't't'*it'*t'tiitttQ'tfi"i*tttttti*ttiitit**'tt**t

MONTHLY TOTALS FOR YEAR 8

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

R R S - e oo e E eSS SCEemMEMERe e eee.e

PRECIPITATION (INCHES) 0.61 1.98 0.99 3.61 11.03 1.21
1.65 2.07 3.79 4.98 1.2%9 1.00
RUNOFF (INCHES) 0.000 0.000 0.000 0.080 4.740 0.000
0.000 0.000 0.000 0.385 0.018 0.000C
EVAPOTRANSPIRATION 0.652 1.402 1.013 2.239 6.370 3.087
(INCHES) 1.677 2.040 3.526 2.988 2.453 0.744
LATERAL DRAINAGE FROM 0.0000 0.0007 0.0010 0.0031 0.0149 0.0021
LAYER 1 (INCHES) 0.0003 0.0000 0.0023 0.0207 0.0150 0.0038
PERCOLATION FROM 0.0000 0.0028 0.0042 0.0098 0.0117 0.0020
LAYER 2 (INCHES) 0.0011 0.0000 0.0035 0.0085 0.0114 0.0109
PERCOLATION FROM 0.0000 0.0027 0.0043 0.0095 0.0105 0.0035
LAYER 4 (INCHES) 0.0011 0.0000 0.0032 0.0079 0.0102 0.010%

.......................................................................

.......................................................................



AVG. DAILY HEAD ON 0.00
LAYER 2 (INCHES) 0.07
STD. DEV. OF DAILY HEAD 0.00
ON LAYER 2 (INCHES) .20
AVG. DAILY HEAD ON 0.00
LAYER 4 (INCHES) 0.00

STD. DEV. OF DAILY HEAD 0.00
ON LAYER 4 (INCHES) 0.00

.19
.00

0.32

oo o

o O

.00

.00
.00

.00
.00

KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A

ol = (=]

O o

.83
.61

.34
.01

.00
.00

0.00
0.

00

.79
.39

N O

.08
.96

g

.00
.00

oo

.00
.00

oo

0.
0.

.28
.38

.64
« 37

.00
.00

00
00

s £¢.

liner)
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.45
.91

.43
.18

.00
.01

.00

00

ttttt'itifftlii*tt'itﬁiti'i*.i'ttttt*fi*t"*i*tt*tt**'t*ttti'*t#'f**t"

t*t'*t*fit'"’itifit*tt'i'ti'**'****t"***"**iii'*tt*t*'t&f’*"it*ittt

ANNUAL TOTALS FOR YEAR

PEIEVRNSEFTISEASS T L0 0.0 00 000 b0 M e i 0 - w00 B 0 S 8w B S e

PRECIPITATION

RUNCFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE FROM LAYER
PERCOLATION FROM LAYER 2
PERCOLATION FROM LAYER 4
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR
ANNUAL WATER BUDGET BALANCE

1

--------

48.
49.
0.
A
0.

00

- .-

1630676.
245024.
1344304.
2562.
3143,
3030.
31756.
2320925.
2352682.
0.

0.

0.

.......

100.

15
82

0.

00

.27
.44
.16
.19
.19

.95

00
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KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A

(5§ f£x.
02/08/9%4

liner)
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tittt'ti*ft**fi***'*Q'*t'*t'*fitt*tli"*"tt*tt'*'ttttt"**t*tt*"t'tt'

MONTHLY TOTALS FOR YEAR

.......................................................................

..........................................

PRECIPITATICN (INCHES) 1.58
2.57

RUNOFF (INCHES) 0.000
0.000

EVAPOTRANSPIRATION 0.712
(INCHES) 3.605

LATERAL DRAINAGE FROM 0.0058
LAYER 1 (INCHES) 0.0007

PERCOLATION FROM 0.0110
LAYER 2 (INCHES) 0.0026
PERCOLATION FROM 0.0105
LAYER 4 (INCHES) 0.0024

o

.14
.88

.000
.000

.653
.989

.0072
.0000

.0101
.0000

. 0085
.0000

0.92
3.60

0.000
0.000

0.584
2.177

.0001
.0022

(e

.0012
.0042

O O

0.0047
0.0039

5.90
6.18

0.038
1.510

5.076
3.840

0.0125
0.01%2

0.0106
0.0120

0.0095
0.0105

---------_—-------.--‘--------..-------..--------_-----------.---------

.-----------------.-----------------..---------—-------..-------------.

AVG. DAILY HEAD ON 1.48
LAYER 2 (INCHES) 0.19
STD. DEV. OF DAILY HEAD 0.94
ON LAYER 2 (INCHES) 0.38
AVG. DAILY HEAD ON 0.01
LAYER 4 (INCHES) 0.00

STD. DEV. OF DAILY HEAD 0.00
ON LAYER 4 (INCHES) 0.00

1.86
0.00

.16
.00

o

.01
.00

oo

.00
.00

O o

-0
o
23]

.00
.00

oo oo

2.90
4.15

1.63
1.02

0.00
0.00

0.00
0.00

oo o

o O

+51
.70

.65
.99

.00
.01

.00
.00

Cc o

.00
.84

.02
.25

.00
.01

.00
.00
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KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (5 £t. liner)

02/08/9%4
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i*'ttittt*titif"fi'fi**i***"'tiI'tttt"'t'ttfit"i"*'*'**'t't*'t"t'

ANNUAL TOTALS FOR YEAR 9

.......................................................................

(INCHES) (CU. ¥FT.) PERCENT
PRECIPITATION 3181 1516277,  100.00
RUNOFF 2.710 129177. 8.52
EVAPOTRANSPIRATION 27.807 1325482. 87.42
LATERAL DRAINAGE FROM LAYER 1 0.0815 3883. 0.26
PERCOLATION FROM LAYER 2 0.0831 3962. 0.26
PERCOLATION FRCi1 LAYER 4 0.0815 3886. 0.26
CHANGE IN WATER STORAGE 1.130 53845. 3.55
SOIL WATER AT START OF YEAR 49.36 2352682.
SOIL WATER AT END OF YEAR 50.49 2406531.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

tt."it'tt't*tt'tfi*tt*tif‘iﬁt*ftﬁi'*'t*"iitﬁt'i'tt*t*iifi*Qt"*'ﬁ't"

i'*fi"*tiit**tit'ttti'*'itt."'ttt**.tf’it*tt*t*f'*'t*t*t*'***'t.'tii'

MONTHLY TOTALS FOR YEAR 10

.......................................................................

------------------------------------------

PRECIPITATION (INCHES) 2.09 2.12 2.21 2.96 3.32 3.96



0.000
0.132

2.1583
4.095

0.0152
0.0032

.0107
.0036

O o

0.0095
0.0035

KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (5 ft. liner)

0.000
0.983

2.84¢6
5.657

.0107
.0150

oo

0.0114
0.0107

0.0105
0.0102

0.000
1.523

3.381
3.052

.0065
.0178

.0107
.0119

oo oo

0.0102
0.0105

oo oo (= R e]

02/08/94

Page 19 of 23

0.000
0.000

3.139
2.050

.0033
.0143

.0065
.0114

.0105
.0102

0.000
0.000

3.945
1.546

.0018
.0140

.0029
.0117

OO oo

0.008%
0.0105

.......................................................................

RUNOFF (INCHES) 0.426
0.000
EVAPOTRANSPIRATION 1.738
(INCHES) 4.830
LATERAL DRAINAGE FROM 0.0248
LAYER 1 (INCHES) 0.0010
PERCOLATION FROM 0.0123
LAYER 2 (INCHES) 0.0029
PERCOLATION FROM 0.0108
LAYER 4 (INCHES) 0.0030
MONTHLY

........................................................................

AVG. DAILY HEAD ON
LAYER 2 (INCHES)

STD. DEV. OF DAILY HEAD

ON LAYER 2 (INCHES)

AVG. DAILY HEAD ON
LAYER 4 (INCHES)

STD. DEV. OF DAILY HEAD

ON LAYER 4 (INCHES)

5.02
0.24

0.51
0.51

0.01
0.00

0.00
0.00

3.73
0.71

1.390
1.54

0.02
0.00

0.00
0.00

.36
.34

w N

55
.87

b

.02
.00

.00
.00

oo oo

1.58
3.9

.11
38

b

.02
.00

oo

.00
.00

oo

0.80
3.5%

.06
-49

oL

0.02
0.01

0.01
0.00

0.47
3.34
0.85
1.03
0.00
0.01

0.00
0.00

tit't'f*f'*ti*it*tt"'t"t*t*t*t*t*tﬁt*t*tt'.t*fi."**ﬁ*'*it*"ti*f.it*

'tt*ttt"i*tit'tt**t*ttt't*itt*tt*tttt*'ttQ***ttii*tifft*tiit**it*t*'t*

ANNUAL TOTALS FOR YEAR

.......................................................................

PRECIPITATION
RUNOFF
EVAPOTRANSPIRATION

- - - -

38.431

1994850.

146077.

1831879.

.......



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (5 ft. liner)

02/08/94
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LATERAL DRAINAGE FROM LAYER 1 0.127¢ 6082. 0.30
PERCOLATION FROM LAYER 2 0.1068 5089. 0.26
PERCOLATION FROM LAYER 4 0.1062 5062. 0.25
CHANGE IN WATER STORAGE 0.121 5751. 0.29
SOIL WATER AT START OF YEAR 50.49 2406531.
SOIL WATER AT END OF YEAR 50.40 2402567.
SNOW WATER AT START OF YEAR 0.00 c.
SNOW WATER AT END OF YEAR 0.20 9718.
ANNUAL WATER BUDGET BALANCE 0.00 2 0.00

*tt*tilt*tt**"i*’i*t*ttt**f"tfﬁt*ifii"ti*itfitt't't't"**i'tiittittt

tittfi***t*'tt**t*ittitti'**f*t'Qt*'.ti*tt'iifittit*f**ttii'**'*t'i*t**

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 10

.......................................................................

- e - - - --eee.a-a- - - ... R e

PRECIPITATION
TOTALS 1.61 1.40 1.69 3.03 5.00 3.96
3.51 2.19 4.80 3.18 1.74 1.82
STD. DEVIATIONS 0.94 0.77 1.70 1.62 2.97 2.23
1.69 1.81 1.71 1.97 i.11 0.95
RUNOFF
TOTALS 0.223 0.0982 0.167 0.129 0.987 0.37¢6
0.126 0.046 0.627 0.500 0.348 0.183
STD. DEVIATIONS 0.408 0.201 0.529 0.243 1.512 0.799
0. 0. : 9 0.691 0.709 0.369




KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (5 f£t. liner)

02/08/94
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EVAFOTRANSPIRATION

------------------

TOTALS 1.261 1.75% 1.677
3.222 2.052 3.738

.489 4.212 4.088
.233 1.789 1.285

[ S

STD. DEVIATIONS 0.387 0.570 0.975 1.398 1.502 1.862
1.612 1.293 1.243 1.239 0.754 0.384
LATERAL DRAINAGE FROM LAYER 1
TOTALS 0.0127 0.0095 0.0051 0.0048 0.0077 0.0033
0.0017 0.0014 0.0067 0.0076 0.0116 0.0099
STD. DEVIATIONS 0.0090 0.0071 0.0047 0.0038 0©.0062 0.0042
0.0022 0.0023 0.0057 0.0066 0.0080 0.0062
PERCOLATION FROM LAYER 2
TOTALS 0.0098 0.0087 0.0082 0.0073 0.0085 0.0038
0.0022 0.0014 0.0058 0.0065 0.0092 0.0099
STD. DEVIATIONS 0.0043 0.0039 0.0046 0.0043 0.0037 0.0028
0.0022 0.001% 0.0034 0.0042 0.0046 0.0036
PERCOLATION FROM LAYER 4
TOTALS 0.0088 0.0079 0.0083 0.0078 0.0090 0.0055
0.0029 0.0014 0.0055 0.0061 0.0082 0.0091
STD. DEVIATIONS 0.0038 0.0035 0.003%9 0.0031 0.0034 0.0031
0.0031 0.0019 0.0033 0.0039 0.0041 0.0031

t*ttttf.t't*'*ti't."'i"tt*t.tf'tt't't"ﬁif'ttt"t't***t't"**'*'t"tf

t"ttt.*tt'ti*ii*ititt'tiit"*'fitt*'*tttifi*tt***'t'*tti*"tttfi't*tf*

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 10

.......................................................................

{INCHES) (CU. FT.) PERCENT
PRECIPITATION 33.91  ( 5.675)  1616424.  100.00
RUNOFF 3.803 ( 1.905) 181283. 11.22
EVAPOTRANSPIRATION 29.802 ( 4.719) 1420558. 87.88

LATERAL DRAINAGE FROM 0.0826 ( 0.0247) 3940. 0.24



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (5 ft. liner)

02/08/94
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LAYER 1
PERCOLATION FROM LAYER 2 0.0811 ( 0.0175) 3868. 0.24
PERCOLATION FROM LAYER 4 0.0807 ( 0.0181) 3846. 0.24
CHANGE IN WATER STORAGE 0.143 ( 1.064) 6797. 0.42

t"tiitﬁ*"*iti*f*tt't*fitt'i"'it.*i'ittti't*i**tttt*'ﬁti'tt'it'**t"i

LA AR R A R e R e S R R 2R 22 222222222222

PEAK DAILY VALUES FOR YEARS i THROUGH ic

...............................................................

(INCHES) (V. F?.)
PRECIPITATION 3.45  164450.0
RUNOFF 3.160 150602.9
LATERAL DRAINAGE FROM LAYER 1 0.0010 47.5
PERCOLATION FROM LAYER 2 0.0004 19.5
HEAD ON LAYER 2 6.4
PERCOLATION FROM LAYER 4 0.0003 16.2
HEAD ON LAYER 4 0.0
SNOW WATER 1.31 62205.4
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4730
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0963

t"*"ittttt*fit*"Q*"t'tt'*ti'*'*ittttttttttf*"*t'*ii'*titt'*t**fiit

Q."Q*t'it'ti'*ﬁi'itttittt'tt'Ot'f0*'!'t'**t*tt*ifi**t'ﬁ'tititttitttttf

FINAL WATER STORAGE AT END OF YEAR 10



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL A (5 £ft. liner)
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AT LIOEDD IO PRV ERAS O PR P P ED DT EDED DB PB SSRGS W A S

LAYER (INCHES) (VOL/VOL)
T 2.55 " 0.4246
2 4.50 0.1500
3 22.00 C.1309
- 21.36 0.3560
SNOW WATER 0.20

t*fi'tit'*"'**'t'f***tit't!'fit*ii""!*'*'t'tt**fit"'tt'tt**’itt*'t'f
ttt'ti'*'t'*’*Qttt*l*it**’ttt"*i*'*'Qi*'Qi'**'*'tt***""ttt'ttfﬁ't'ilt



"*tttﬁ*ittitﬁ’tt't't*"'*'t't‘tﬁt#t*tﬁ*!tttt*tt.tt't*t"ttf'.'**ttit'i
ttt't"*tiﬁ*'f'*i't*t't"'*tt*i'*'t*t*i"’f*itt**ti*ttfitt'ifit**'t'itt

KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL B (5 ft. liner)
02/08/94

f'itQt"i**t*t'ttfi'*'**Qttttt'ttt'tit"'tt'*'ttt'i*'tt't""ti"'tti"
*'ifitttttt*ttif*tt'*'***tit"ft*’t*iti'*"*'*f’*i't*ttt'f**it*t'ttt*i'

THICKNESS = 6.00 INCHES
POROSITY = 0.4730 VOL/VOL
FIELD CAPACITY = 0.2217 VOL/VOL
WILTING POINT = 0.1043 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2217 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.001530000009 CM/SEC
SLOPE = 3.00 PERCENT
DRAINAGE LENGTH = 500.0 FEET
LAYER 2

BAKRIER SOIL LINER
THICKNESS = 30.00 INCHES
POROSITY = 0.4000 VOL/VOL
FIELD CAPACITY = 0.3560 VOL/VOL
WILTING POINT = 0.2899 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.1500 VOL/VOL
SATURATED HYDRAULIC CONDUCTIVITY = 0.000000010000 CM/SEC

........

VERTICAL PERCOLATION LAYER
THICKNESS = 176.40 INCHES
POROSITY = 0.4570 VOL/VOL



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL B (5 ft. liner)

02/08/94
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FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

0.136G9 VOL/VOL
0.0580 VOL/VOL
0.1309 VOL/VOL
0.008100000210 CM/SEC

........

BARRIER SCIL LINER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

60.00 INCHES

0.4000 VOL/VOL

0.3560 VOL/VOL

0.2899 VOL/VOL

0.3560 VOL/VOL
0.000000010000 CM/SEC

GENERAL SIMULATION DATA

-----------------------

SCS RUNOFF CURVE NUMBER = 74.26

TOTAL AREA OF COVER = 400000. SQ FT
EVAPORATIVE ZONE DEPTH = 22.00 INCHES
UPPER LIMIT VEG. STORAGE = 2.838B0 INCHES
INITIAL VEG. STORAGE = 1.3302 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN

SOIL AND WASTE LAYERS 50.2810 INCHES

SOIL WATER CONTENT INITIALIZED BY USER.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR TULSA OKLAHOMA

MAXIMUM LEAF AREA INDEX = 2.00
START OF GROWING SEASON (JULIAN DATE) = 98
END OF GROWING SEASON (JULIAN DATE) = 307



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL B (5 ft. liner)

02/08/%4
Page 3 of 23
NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT
JAN/JUL FEB/AUG MAR /SEP APR/OCT MAY/NOV JUN/DEC
35.20 40.70 49.30 60.90 69.10 77.70
83.20 81.70 73.80 62.60 49.20 39.80

ttttttt"it‘*Q'*'i'tti.f*t'i*i*tQO’Qit'i*ttt'tﬁ't"*.*tti*'*"***'t’tt'

MCNTHLY TOTALS FOR YEAR 1

.......................................................................

..........................................

PRECIPITATION (INCHES) 0.57 0.88 1.01 2.22 1.75 5.70
3.64 2.13 8.00 2.39 3.64 0.59
RUNOFF (INCHES) 0.000 0.000 0.000 0.0600 0.000 0.000
0.000 0.000 0.518 0.000 1.593 0.000
EVAPOTRANSPIRATION 0.956 0.729 1.383 2.087 1.932 5.456
(INCHES) 3.919 2.125 5.348 3.001 1.861 1.425
LATERAL DRAINAGE FROM 0.0001 0.0000 0.0000 0.0029 0.0000 0.0033
LAYER 1 (INCHES) 0.0001 0.0000 0.0173 0.0078 0.0279 0.0096
PERCOLATION FROM 0.0035 0.0000 0.0000 0.0040 0.0000 0.0048
LAYER 2 (INCHES) 0.0006 0.0000 ©0.0102 0.0072 0.0119 0.0112
PERCOLATION FROM 0.0036 0.0000 0.0000 C.0041 0.0000 0.0044
LAYER 4 (INCHES) 0.0007 0.0000 0.0052 0.0083 0.0102 0.0105
MONTHLY SUMMARIES FOR DAILY HEADS
AVG. DAILY HEAD ON 0.02 0.00 0.00 0.66 0.00 0.76
LAYER 2 (INCHES) 0.02 0.00 3.32 1.48 4.98 1.87

STD. DEV. OF DAILY HEAD 0.03 0.00 0.00 1.10 0.00 0.95
ON LAYER 2 (INCHES) 0.05 0.00 1.76 1.63 0.77 1.14



AVG. DAILY HEAD ON 0.00
LAYER 4 (INCHES) 0.00

STD. DEV. OF DAILY HEAD 0.00
ON LAYER 4 (INCHES) 0.00

0.00
0.00

0.00
0.00

KERR-MCGEE REMEDIAL DESIGN CUSHING

0.00
0.00

0.00
0.00

CELL B (5 ft. liner)
02/08/94

Page 4 of 23

0.00 0.00 0.00
0.00 0.00 0.01
0.00 0.00 0.00
0.00 0.00 0.00

*ttt'.ttt't*tt'ittt**iﬁt*tt*it."tt'tfﬁttt'i*'t"'it'*'ititt't**tit'i't

tt'*tt*ttitttt**i*ﬁ*i*ti"*i*i'ti't*"'t'.tt'i'*fi'tt'*tt*tttti*ttti'fi

ANNUAL TOTALS FOR YEAR

.......................................................................

PRECIPITATION

RUNCFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE FROM LAYER
PERCOLATION FROM LAYER 2
PERCOLATION FROM LAYER 4
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR
ANNUAL WATER BUDGET BALANCE

1

- - - -

0.
0.

00
00

---------

1084000.
70392.
1007390.
2297.
1786.
1704.
2217.
1676032.
1678249.
0.

0.

0.

- - - -

100.

€
92

0.

00

.49
.93
.21

.16

00

t"t*it*titi*ii't*tl't*f’t'i*tt*t't*'t***t'ttit*t'*'*t'*ii*i**'***i*t't

Q*"O'Q'tt't*iit't****t'tt*'*t*t'*t"*f*ttitt*t*ttt*t'**f*'**i*tt*ttttt



KERR-MCGEE REMEDIAL DESIGN CUSHING
liner)
02/08/94
Page S of 23

MONTHLY TOTALS FOR YEAR

.......................................................................

CELL B

(s £¢c.

------------------------------------------

PRECIPITATION (INCHES) 2.58

4.55
RUNOF¥ (INCHES) 0.000
0.461

EVAPOTRANSPIRATION 1.386
(INCHES) 4.083
LATERAL DRAINAGE FROM 0.0140
LAYER 1 (INCHES) 0.0052
PERCOLATION FROM 0.0115
LAYER 2 (INCHES) 0.0038
PERCOLATION FROM 0.0108
LAYER 4 (INCHES) 0.0097

oNn oo

oo

O o oo

.25
.93

.596
. 040

.253
.669

.0250
.0000

.0111
.0001

.0095
.0000

o w o

oo oo

.88

.52

.000
.615

.358
.156

.0082
.0157

.0111
.0088

.0105
.0089

1.74
2.49
0.0600
0.148

.726
.210

0.0055
0.0028

0.0106
0.0030
0.0102
0.0025

oo oo SO

.12
.86

.733
.000

.361
.208

.0o08s8
.0144

.0103
.0112

.0105
.0102

LS |

«39
.87

.669
.000

.5190
.898

.0156
.0206

.0102
.0119

.0102
.0105

.......................................................................

.......................................................................

AVG. DAILY HEAD ON 2.78
LAYER 2 (INCHES) 0.97
STD. DEV. OF DAILY HEAD 1.47
ON LAYER 2 (INCHES) 1.72
AVG. DAILY HEAD ON 0.01
LAYER 4 (INCHES) 0.01
ETD. DEV. OF DAILY HEAD 0.00
ON LAYER 4 (INCHES) 0.01

4.80
0.00
0.78
0.02
0.01
0.00

.00
0.00

1.62
2.91

.61
33

N o

.02
.00

oo

0.00
0.00

1.08
0.55
0.60
1.44

0.02
0.00
0

.00
0.00

oo Ll o
o W
L] [+3}

.00
.00

oo

.95
.96

w N

.91
.61

ow

.02
.01

.00
.00

oo oo

i't'*t**""'t'it*it'tt0*".*’*tf*t'*t*t*'**'*t*’**t"*tttt****'t*t'*ii

'fi*tt*ti"tt*i*t*fi*’itt****t*tQtt'*'i*"*tt'i'*'t*i*‘**'i.tti.t"ti**

ANNUAL TOTALS FOR YEAR

2



KERR-MCGEE REMEDIAL DESIGN CUSHING

CELL B

{5 £¢.

liner)
02/08/94

Page 6 of 23

.......................................................................

(INCHES) (CU. FT.) PERCENT
PRECIPITATION -;6:ié.- ‘i;;;;;;: i66‘66-
RUNOFF 7.262 242058. 18.07
EVAPOTRANSPIRATION 31.819 1060628. 79.19
LATERAL DRAINAGE FROM LAYER 0.1359 4528. 0.34
PERCOLATION FROM LAYER 2 0.1036 3453. 0.26
PERCOLATION FROM LAYER 4 0.1035 3450. 0.26
CHANGE IN WATER STORAGE 0.860 28669, 2.14
SOIL WATER AT START OF YEAR 50.35 1678249.
SOIL WATER AT END OF YEAR $1.21 1706918.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

t*ﬁi*'*i'ttttt'**t*tt*t*i*tti**'i*'t*tttt'tttii*tt*ii*t**'i"'fi"i*ti*

it*\t**ttt*it**t*tt***"ti*itttt*it*tt***'*tt***tt*'*ﬁfi**t*t'itt'.t*"

MONTHLY TOTALS FOR YEAR 3

.......................................................................

------------------------------------------

PRECIPITATION (INCHES) 1.70 0.14 6.31 2.63 6.23 4.81
1.45 5.76 4.63 4.10 0.70 1.49
RUNOFF (INCHES) 0.117 0.000 1.669 0.000 1.573 0.000
0.000 0.286 1.083 1.425 0.081 0.000
EVAPOTRANSPIRATION 1.387 1.605 3.615 3.257 4.599 5.461



(INCHES)

LATERAL DRAINAGE FROM
LAYER 1 (INCHES)

PERCOLATION FROM
LAYER 2 (INCHES)

PERCOLATION FROM
LAYER 4 (INCHES)

1.481

O o

o o

.0274
.0000

.0122
.0000

.0105
.0012

3.890

oo oo

.0124
.0078

.0104
.0052

.0095
.0049

KERR-MCGEE REMEDIAL DESIGN CUSHING

4.021

oo

o o

.0172

.0ud2

.0117
.0061

.0105
.0063

WREESESGE SSRGS SSSE DD 0E0E S0 Eo eSS SRS AR ED SRR EeE R DR e e e eE e - e

.......................................................................

AVG. DAILY HEAD ON
LAYER 2 (INCHES)

STD. DEV. OF DAILY HEAD
ON LAYER 2 (INCHES)

AVG. DAILY HEAD ON
LAYER 4 (INCHES)

STD. DEV. OF DAILY HEAD
ON LAYER 4 (INCHES)

4.78
0.00

.85
.0C

0.01
0.00

0.00
0.00

2.56
1.50

1.48
1.99

0.01
0.00

.00
.00

OO

3.23
1.79

.70
.06

.02
.00

oo N

.00
.00

oo

CELL B (5 £t. liner)
02/08/94
Page 7 of 23
1.977 1.980 1.246
0.0070 0.0079 0.0029
0.0095 0.0144 0.0084
0.0107 0.0111 0.0042
0.0063 ©.0112 0.0112
0.0102 0.0105 0.0102
0.0058 0.0102 0.0105
HEADS
1.44 1.55 0.54
1.69 2:77 1.78
0.64 1.63 0.81
2.24 1.53 0.74
0.02 0.02 0.02
0.00 0.00 0.01
0.00 0.00 0.01
0.00 0.00 0.00

i*ttt**Q*'*'t*i"*"tit'i"'tt**t*t'ti't'iii*t**tti*t"'*t'i*i***ttt*'t

ttttt'it**t**'t'ti'*t*iti'**ftt*t**'&****tfﬁtit*it***i*fi*"*tiﬁtitftit

ANNUAL TOTALS FOR YEAR

.......................................................................

PRECIPITATION
RUNOFF
EVAPOTRANSPIRATION

LATERAL DRAINAGE FROM LAYER 1

PERCOLATION FROM LAYER 2

---------

1331666.
207804.
1150636.
4136.
3337.



PERCOLATION FROM LAYER 4
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR
ANNUAL WATER BUDGET BALANCE

51.
50.

0

0.
0.

KERR-MCGEE REMEDIAL DESIGN CUSHING
B (5 ft. liner)

.1006
.028

21

18

.00

00

0C

CELL

02

/08/94

Page 8 of 23

33852.

-34261.

1706918.

1672656.

0.

0.

0.

0

-2

0.

.25
.57

00

tt'ﬁi"'ti**""*"*'t't*ttt't*'ttftt*'Qt'*ifitt't‘tt't*t'f'*'**'ﬁ'*'*t
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MONTHLY TOTALS FOR YEAR

.......................................................................

..........................................

PRECIPITATION (INCHES) 1.49
3.78
RUNOFF (INCHES) 0.000
0.113
EVAPOTRANSPIRATION 1.319
(INCHES) 1.435
LATERAL DRAINAGE FROM 0.0105
LAYER 1 (INCHES) 0.0003
PERCOLATION FROM 0.0113
LAYER 2 (INCHES) 0.0003
PERCOLATION FROM 0.0105
LAYER 4 (INCHES) 0.0002

1.43
1.04

0.000
0.000

1.208
3.246

.0056
.0039

oo

.0102
.0031

oo

.0099%
.0032

o o

1.13
2.08

o

.000
0.000

.080
.841

N

.0052
.0000

O o

.0092
.0000

.0108
.0000

oo oo

0.66
2.19

.000
.0098

.314
.389

oo o o

0.0000
0.0007

0.0000
0.0004

0.0018
0.0003

oo oo oo

2.38
3.58

0.000
1.77%

2.553
2.05%

.0038
.0238

.0068
.0117

.00358
.0102

o0 oo oo

3.46
2.96

0.000
1.074

3.628
1.691

.0045
.0244

.0033
.0121

.0033
.0105

.......................................................................



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL B

MONTHLY SUMMARIES FOR DAILY HEADS

.......................................................................

AVG. DAILY HEAD ON 2.27 1.10 0.86
LAYER 2 (INCHES) 0.09 0.70 0.00
STD. DEV. OF DAILY HEAD 0.88 0.22 0.61
ON LAYER 2 (INCHES) 0.50 1.49 0.00
AVG. DAILY HEAD ON 0.01 0.02 0.01
LAYER 4 (INCHES) 0.00 0.00 0.00
STD. DEV. OF DAILY HEAD 0.00 0.00 0.00
ON LAYER 4 (INCHES) 0.00 0.00 0.00

.00
.18

o

.00
097

oo

.00
.00

oo

.00
.00

Cc O

oo oo - o

oo

(5 £t. liner)

02/08/94
Page 9 of 23
.76 0.92
.46 4.42
.83 1.79
.98 0.21
.00 0.00
.00 0.01
.00 0.00
.00 0.00

A RS E SRR R AR R R R R S R R R R e R R R

A2 SRR AR SRR R AR R R R R R E sl s R R A RS R R R R S R R A R

ANNUAL TOTALS FOR YEAR

.......................................................................

(INCHES)
PRECIPITATION .ié:ié--
RUNOFF 2.975
EVAPOTRANSPIRATION 21.761
LATERAL DRAINAGE FROM LAYER 1 0.0832
PERCOLATION FROM LAYER 2 0.0685
PERCOLATION FROM LAYER 4 0.0675
CHANGE IN WATER STORAGE 1.294
SOIL WATER AT START OF YEAR 50.18
SOIL WATER AT END OF YEAR 51.47
SNOW WATER AT START OF YEAR 0.00
SNOW WATER AT END OF YEAR 0.00
ANNUAL WATER BUDGET BALANCE 0.00

872667.
991851.
725353.
2773.
228S5.
2249.
43141.
1672656.
1715797.
0.

0.

100.
11,

83.

00
36

12

.32
.26
.26
.94

.00
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KERR-MCGEE REMEDIAL
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' U. F1 PERCENT
PRECIPITATION 24.96 83200¢ 100.0
RUNOF 1.300 43345 5.21

: EVAPOTRANSPIRATION 24.588 819584 98.51
LATERAL DRAINAGE LAYER 1 0.0893 2978 3
PERCOLATION AYER 2 776 6. 31
PERCOLATION FROM 4 080C 2665. .32
"HANGE IN WATER STORAGE 1.097 16573 4.40
SOIL WATER AT START OF YEAR 51.47 1715797
SOIL WATER AT END OF YEAR 50.38 1679224
SNOW WATE START OF YEAR

, SNOW WATER AT END OF YEAR ‘
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REMEDIAL DESIGN CUSHING
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PRECIPITATION
RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE FROM LAYER
PERCOLATION FROM LAYER 2
PERCOLATION FROM LAYER 4
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
SOIL WATER AT END OF YEAR
SNOW WATER AT START OF YEAR
SNOW WATER AT END OF YEAR
ANNUAL WATER BUDGET BALANCE

3S.

29

50.

51

0.
0.
0.

KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL B (5 ft. liner)

25

.246
. 754
.0926
.0732
.0733
.084

38

.46

00
00

00

1175000

141537.

991796.

3086.

2439.

2443,

36139.

1679224.

1715363

0.

0.

0.

02

/08/94
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100.
12.

84

W o o o

0.

00
0%
.41
.26
.21
.8l

.08

00
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MONTHLY TOTALS FOR YZAR

FREITSTTRELPARNSR D PIOPEPEERPERNTAN S B ETOOSHRERE SN0 RT DS W BB WA W e

------------------------------------------

PRECIPITATION (INCHES) 0.33
5.63
RUNOFF (INCHES) 0.000
0.112
EVAPOTRANSPIRATION 1.612
(INCHES) 4.346

LATERAL DRAINAGE FROM

b

.66
.52

.000
.000

.635
.658

.33
.82

.000
.000

o o o wo

.788
3.228

0.0163 0.0065 0.0038 0.0042

3.10
3.64

0.603
0.000

1.306
3.583

= o on Ll ]

15
.49

.124
.000

.339
.953

0.0248

1.81
.12

.000
.000

oo o

.377
.085

- w

0.0016



LAYER 1 (INCHES)

PERCOLATION FROM
LAYER 2 (INCHES)

PERCOLATION FROM
LAYER 4 (INCHES)

oo oo o

. 0063

.0117
.0054

.0108
.0080

0.0011

oo

oo

.0039
.0018

.0795
0023

KERR-MCGEE REMEDIAL DESIGN CUSHING

CELL B

0.0073

o

0.0022
0.0091

oo

0.0042 0.
0

0.0086

.......................................................................

.......................................................................

AVG. DAILY HEAD ON
LAYER 2 (INCHES)

STD. DEV. OF DAILY HEAD
ON LAYER 2 (INCHES)

AVG. DAILY HEAD ON
LAYER 4 (INCHES)

STD. DEV. OF DAILY HEAD
ON LAYER 4 (INCHES)

3.11
1.29

1.18
1.63
0.00
0.00

.00
.00

oo

oo oo

O o

.33
.20

.33
.55

.01
.00

.00
.00

0.70
0.47
0.35
0.92

.01
.00

o o

0.00
0.00

0.7%
1.49

1.79
1.09
0.00
0.00

0.00
0.00

(S £t. liner)
02/08/94

Page 14 of 23
.0043 0.0001
.0121 0.0018
.0105 0.0007
0105 0.0036
.0102 0.0015
4.32 0.30
0.82 0.01
1.61 0.83
0.27 0.05
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

t.'t'*t!QI'*'Q'*'*"**"'*i't*’!**'tf*tititit'iiiit't'iiiit*tt**i*ti.*'

ttt't'ti'tt'i"'titt'ii't'titt*t"it'i.*ﬁ*t**'*t'ttft"'.'i'iﬁi't****"

ANNUAL TOTALS FOR YEAR

-----------------------------------------------------------------------

PRECIPITATION
RUNOFF
EVAPOTRANSPIRATION

LATERAL DRAINAGE FROM LAYER 1

PERCOLATION FROM LAYER 2

PERCOLATION FROM LAYER 4

CHANGE IN WATER STORAGE

.....

1073333.
94631.
1029250.
2611.
2619.
2642,
-55801.

100.
8.
3.

00
82
8s

.24
.24
.25
.20



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL B (5 ft. liner)

02/08/94

Page 15 of 23

SOIL WATER AT START OF YEAR 51.46 1715363.
SOIL WATER AT END OF YEAR 49.7% 1659562.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

it'i*itt*'ttttt***'t"ttfi*i*'t*ttti'*i't*tttf*'**'tt*t*itttt*ii*tt'ttt

itt't'*'"*'t't'tt"tt*tt’tt*ttttt't'tt*titt*t*.""tfi**'ti'ttﬁ't*"t.

MONTHLY TOTALS FOR YEAR 8

.......................................................................

e T — e e e e e emeemeeE eEmEEEE eEmaEeEmeeeeew

PRECIPITATION (INCHES) 0.61 1.98 0.99 3.61 11.03 1.21
1.65 2.07 3.79 4.98 1.29 1.00
RUNOFF (INCHES) 0.000 0.000 0.000 0.079 4.738 0.000
0.000 0.000 0.000 0.385 0.017 0.000
EVAPOTRANSPIRATION 0.649 1.402 1.013 2.240 6.370 3.096
(INCHES) 1.677 2.040 3.526 2.987 2.452 0.744
LATERAL DRAINAGE FROM 0.0000 0.0009 0.0013 0.0039 0.0178 0.0025
LAYER 1 (INCHES) 0.0003 0.0000 0.0027 0.0125 0.0179 0.0049%
PERCOLATION FROM 0.0000 0.0028 0.0042 0.0098 0.0117 0.0020
LAYER 2 (INCHES) 0.00112 0.0000 0.0035 0.0085 0.0114 0.0109
PERCOLATION FROM 0.0000 0.0027 0.0043 0.0095 0.0105 0.0035
LAYER 4 (INCHES) 0.0011 0.0000 0.0032 0.0079 0.0102 0.010%

.......................................................................

.......................................................................




AVG. DAILY HEAD ON 0.00
LAYER 2 (INCHES) 0.07
STD. DEV. OF DAILY HEAD 0.00
ON LAYER 2 (INCHES) 0.20
AVG. DAILY HEAD ON 0.00
LAYER 4 (INCHES) 0.00

STD. DEV. OF DAILY HEAD 0.00
ON LAYER 4 (INCHES) 0.00

oo (=R e

0o

oo

.19
.00

.33
.00

.00
.00

.00
.00

KERR-MCGEE REMEDIAL DESIGN CUSHING
(S £t. liner)
02/58/94
rage 16 of 23

0.23
0.61

0.34
1.03

0.00
0.0¢C

0.00
0.00

CELL B

.79
.39

N O

.05
.96

.00
.00

.00
.00

oo Qo ol

W W

oo oo ol o

.28
+ 37

.64
.37

.00
.00

.00
.00

oo

oo (=N

o o

.44
.90

.13
.18

.00
.01

.00
.00

ttttﬁ"'tttf"ttt'tfi"'i"t'tt*it'*it*"tt**f't't't*'ttlt"l*'*"!'*ii

t*i'ttt""*tt'iti*it*i*t'ti"tt'*t'*it*tt"t'.'.'tt'itt*t*'t*tf‘*ttiti

ANNUAL TOTALS FOR YEAR

FHRIESIPRAECREPER AR BV OPEPARNNEIB TSR PE TSP R PSP S G B0 w18 SN E 0 0 W G e o 6w

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE FROM LAYER 1
PERCOLATION FROM LAYER 2
PERCOLATION FROM LAYER 4
CHANGE IN WATER STORAGE
SOIL WATER AT START OF YEAR
SOIL WATER AT FND OF YEAR
SNOW WATEP AT START OF YEAR
SNOW WATER AT END OF YEAR
ANNUAI, WATER BUDGET BALANCE

49
50

0.

0.

0

.219
.196
.0648
. 0659
.0636
.667
.79

.45

00
00

.CO

---------

11403 3.

173965.
939869.
2159.
2198.
2119.
22221.
1659562.
1681783.

0.
0.
0.

- oo

0.

.19
19
.19
.95

00

**tt'tt'.t""*ﬁ‘1'.'0*""‘*"’*"'*i't*'iQOi'*.t'tt't.*iti'tt'f’.tt"



KERR-MCGEE REMEDIAL DESIGN CUSHING
liner)

CELL B (5 ft.
02/08/94

Page 17 of 23

tttttt*titi'tt*tt'it't'tttiitttit"""0.titttt'***"t""t"iitt"ttt'

MONTHLY TOTALS FOR YEAR

-----------------------------------------------------------------------

..........................................

PRECIPITATION (INCHES) 1.58
2.57
RUNOFF (INCHES) 0.000
0.000
EVAPOTRANSPIRATION 0.712
(INCHES) 3.604
LATERAL DRAINAGE FROM 0.0068
LAYER 1 (INCHES) 0.0010
PERCOLATION FROM 0.0110
LAYER 2 (INCHES) 0.0026
PERCOLATION FROM 0.0105
LAYER 4 (INCHES) 0.0024

.14
.88

.000
.000

.653
.989

.0086
.0000

.0101
.0000

.0085
.0000

.92

.60
.000

.000

.584
.177

.0001
.0027

.0010
.0042

.0048
.0039

5.90
6.18
0.032
1.506

5.076
3.840

.0149
.0224

oo

.0106
.0120

o O

0.0092
0.0105

o o oo o O

L

oo oo ocC

-----------------------------------------------------------------------

.......................................................................

AVG. DAILY HEAD ON 1.4¢6
LAYER 2 (INCHES) 0.19
STD. DEV. OF DAILY HEAD 0.93
ON LAYER 2 (INCHES) 0.38
AVG. DAILY HEAD ON 0.01
LAYER 4 (INCHES) 0.00
STD. DEV. OF DAILY HEAD 0.00
ON LAYER 4 (INCHES) 0.00

1.85
.00

.16
.00

.01
.00

.00
.00

oo oo o

.02
.58

.05
.18

.00
.00

.00
.00

oo oo - O oo

2.90
4.15

.64
.02

.00
.00

.00
.00

oo oo | adk o

oo (=R o

.50
.70

.65
.99

.00
.01

.00
.00

oo

.00
.00

ifi*"t"'i"it"fﬁ*t't'i'ﬁ't‘.t"it*tti"'*tt"t*"'*.'**'t"t"*t**t'



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL B (5 ft. liner)

02/08/%4
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Ott.iﬁ*!t'*tifi'Qttﬁttt*tit*i"t*"tt."'i'it"t*‘ifﬁ'*"*ﬁ*iti'i*tt*it

ANNUAL TOTALS FOR YEAR 9

.......................................................................

(INCHES) (CU. FT.) PERCENT
PRECIPITATION 31.81 1060333.  100.00
RUNOFF 2.694 89814. 8.47
EVAPOTRANSPIRATION 27.806 926857. 87.41
LATERAL DRAINAGE FROM LAYER 0.0965 3217. 0.30
PERCOLATION FROM LAYER 2 0.0828 2759. 0.26
PERCOLATION FROM LAYER 4 0.0812 2707. 0.286
CHANGE TN WATER STORAGE 1.132 37739. 3.56
SOIL WATER AT START OF YEAR 50.45 1681783.
SOIL WATER AT END OF YEAR 51.59 1719822.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.00 0.
ANNUAL WATER BUDGET BALANCE 0.00 0. 0.00

*'t.’ttt*"'*ti"i*'i"**i"fﬁ*tt*f*i*ti*ttt*'tt't"ti*."t'i"i*.**'t'

*tt*'t**'ti'ti't"*t**ft*tti*"t*t*tit*.it't'*f*i"'*i**'*tt*ti*'ti'tt'

MONTHLY TOTALS FOR YEAR 10

.......................................................................

..........................................

PRECIPITATION (INCHES) 2.09 2.12 2.21 8



0.000
0.132

2.153
4.095

0.0180
0.0039

0.0107
0.0036
0.0085
0.0034

KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL B (5 £t. liner)

0.000
0.981

2.846
5.658

.0129
.0179

o oo

.0114
0.0107

.0105
.0102

o O

0.000
1.520

3.381
3.083

.0080
.0210

.0107
.0119

.0102
.0108

oo oo C o

02/08/94
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0.000
0.000

3.128
2.050

0.0040
0.0166

0.0065
0.0114

0.0108
0.0102

0.000
0.000

3.948
1.546

0.0022
0.0164

0.002%
0.0117
0.0069%
0.0105

.......................................................................

RUNOFF (INCHES) 0.422
0.000
EVAPOTRANSPIRATION 1.738
(INCHES) 4.829
LATERAL DRAINAGE FROM 0.0295
LAYER 1 (INCHES) 0.0012
PERCOLATION FROM 0.0123
LAYER 2 (INCEES) 0.0029
PERCOLATION FROM 0.0105
LAYER 4 (INCHES) 0.0030
MONTHLY

.......................................................................

AVG. DAILY HEAD ON
LAYER 2 (INCHES)

STD. DEV. OF DAILY HEAD

ON LAYER 2 (INCHES)

AVG. DAILY HEAD ON
LAYER 4 (INCHES)

STD. DEV. OF DAILY HEAD

ON LAYER 4 (INCHES)

5.01
0.24

0.51
0.51

0.01
0.00
0.00
0.00

3.73
0.71

.10
.54

O

.02
0.00

0.00
0.00

2.34
3.34

.55
.87

[y

.02
.00

oo

.00
.00

oo

1.11
2.38
0.02
0.00

0.00
.00

0.79
3.54

.06
.49

.02
001

oo o

.01
.00

oo

0.47
3.32

.85
.02

‘oo
.01

oo |l =

0.00
0.00

tit't"""t't"t"tﬁtt"tit't”*"tttfﬁ""t'i*'*'.""*'ﬁfitt**..*'*t

"'i'*tQ*'t'*tt'tt't'*Q**'Qi"ti*tﬁ'*"*i'*"t**'ttfiitt'*'t't.'t"t***

-----------------------------------------------------------------------

PRECIPITATION
RUNOFF
EVAPOTRANSPIRATION

- -

3.0585

3B.424

1395000.

101819.

1280812.

.......

100.00
7.30

91.81



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL B (5 ft. liner)

02/08/94
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LATERAL DRAINAGE FROM LAYER 1 0.1516 5052. 0.36
PERCOLATION FROM LAYER 2 0.1067 3557. 0.26
PERCOLATION FROM LAYER 4 0.1061 3537. 0.25
CHANGE IN WATER STORAGE 0.113 3780. 0.27
SOIL WATER AT START OF YEAR 51.59 1719522.
SOIL WATER AT END OF YEAR 51.50 1716508.
SNOW WATER AT START OF YEAR 0.00 0.
SNOW WATER AT END OF YEAR 0.20 6794.
ANNUAL WATER BUDGET BALANCE 0.00 1. 0.00

t*tt'*t'***t'tittfittit'tt'tfittttii*'iitit'*t*ttt'it't*t'it**'t*tt*t**

tttttQ*'ttititt*'ttti*t'tt'i*"tt*"'f"*ti*'**'ﬁttt*"ﬁit*ttt'.t!***tt

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGE 10

-----------------------------------------------------------------------

..........................................

PRECIPITATION
TOTALS 1.61 1.40 1.69 3.03 5.00 3.96
3:51 2.19 4.80 3.18 1.74 1.82
STD. DEVIATIONS 0.94 0.77 1.70 1.62 2.97 2.23
1.69 1.81 i1.73 1.97 3:311 0.95
RUNOFF
TOTALS 0.221 0.0%0 0.167 0.128 0.988 0.376
0.126 0.046 0.626 0.439 0.347 0.182
STD. DEVIATIONS 0.407 0.198 0.528 0.242 1.5123 0.799
0.212 0.094 1.133 0.690 0.707 0.368



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL B (5 ft. liner)

02/08/94

Page 21 of 23

EVAPOTRANSPIRATION

------------------

TOTALS 1.261 1.754 1.677 2.488 4.210 4.087
3.222 2.052 3.738 2.233 1.789 1.285

STD. DEVIATIONS 0.388 0.570 0.975 1.399 1.502 1.862
1.612 1.292 1.243 1.239 0.794 0.384

LATERAL DRAINAGE FROM LAYER 1

..............................

TOTALS 0.0150 0.0113 0.0063 0.0059 0.0093 0.0046
0.0020 0.0017 0.0080 0.0090 0.0138 0.0117
STD. DEVIATIONS 0.0107 0.0084 0.0056 0.0046 0.0073 0.0050
0.0026 0.0027 0.0067 0.0077 0.0095 0.0073
PERCOLATION FROM LAYER 2
TOTALS 0.0098 0.0087 0.0081 0.0073 0.0084 0.0038
0.0022 0©0.0014 0.0058 0.0065 0.0092 0.0099
STD. DEVIATIONS 0.0043 0.0039 0.0046 0.0043 0.0037 0.0028
0.0022 0.0012 0.0034 0.0042 0.0046 0.00
PERCOLATION FROM LAYER 4
TOTALS 0.0088 0.0C79 0.0083 0.0077 0.0090 0.00S5%
0.0030 0.0014 0.0055 0.0061 0.0082 0.0091
STD. DEVIATIONS 0.0038 0.0035 0.0038 0.0032 0.0034 0.0031
0.0031 0.0019 0.0033 0.0039 0.0041 0.0031

*Q'tt't*tt'ttti*tti*ttttttttttttti*i*'i*t"t"i'ift'ti"t*'"*'*t'tt'*i

*ti't*i'fi"t"'Qit"ttt'iit't't""'Q'&tt‘t*tftiti'tt"f"*tf’*'*itt'i

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 10

-----------------------------------------------------------------------

(INCHES) (CU. FT.) PERCENT
PRECIPITATION 33.91  (5.675)  1130367.  100.00
RUNCFF 3.794 ( 1.903) 126452. 11.19
EVAPOTRANSPIRATION 29.797 ( 4.719) 993218. 87.87

LATERAL DRAINAGE FROM 0.0985 ( 0.0291) 3284. 0.29



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL B (5 ft. liner)

02/08/94

Page 22 of 23

LAYER 1
PERCOLATION FROM LAYER 2 0.0811 ( 0.0175) 2702. 0.24
PERCOLATION FROM LAYER 4 0.0806 ( 0.0181) 2687. 0.24
CHANGE IN WATER STORAGE 0.142 ( 1.064) 4727. 0.42

iti'tt"it*t'itiitﬁ'tt'*t'tt*"**tt*ii'fiti"*""*tt"t'tt*fitt*t'tf‘i

t**'tt*t't’ti**tfit"'tit'tttti*tt*tt'tt*'f'ttt'itit'itt*t"t"i*.t*t'i

PEAK DAILY VALUES FOR YEARS 1 THROUGH 10

...............................................................

(INCHES) (CU. FT.)
PRECIPITATION ‘-;:;;-- iiéééé:é.
RUNOFF 3.159 105316.0
+ JERAL DRAINAGE FROM LAYER 1 0.0012 39.8
PERCOLATION FROM LAYER 2 0.0004 13.7
HEAD ON LAYER 2 6.4
PERCOLATION FROM LAYER 4 0.0003 11.3
HEAD ON LAYER 4 0.0
SNOW WATER 1.33 43500.3
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4730
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.095%

1ﬁt'.tt'ti*t""*t'tfit'tttt'ttttt’ttiiti't**t*ttit*'ttt"t*tf****'tt't

tf"'f*"*ttQ"ti**'*ttit"*"ii't**"**t**.'ii**ttt"tfiit****'t*tt'**

FINAL WATER STORAGE AT END OF YEAR 10



KERR-MCGEE REMEDIAL DESIGN CUSHING
CELL B (5 frt. liner)

02/08/9%4
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L R R B R B R R R R R R R O i O S Sy S s SRS S USRI SRR

LAYER (INCHES) (VOL/VOL)

ik g e 2.54 " 0.4233

2 4.50 0.1500

3 23.10 0.1309

4 21.36 0.3560
SNOW WATER 0.20

LA AR R A S e L R R 2 R 22222 222 R 222 22T I ™
LA R A AR S A A 2 2 2 2 2 222222 222 2T T T ™
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