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June 1, 1988 

Ms. Kathryn A. Curtner 
Assistant Administrator 
Division of Enforcement 
WI Department of Natural Resources 
P.O. Box 7921 
Madison, WI 537 07 

Re: Special Consent Order SOD-88-02A 

Dear Ms. Curtner: 

RMT, Inc. 
Suite 124 
1406 East Wash ington Ave. 
Madison, WI 53703-3009 
Phone. 608-255-2134 
FAX. 608-255-0234 

Per the conditions of the Special Consent Order SOD-88-02A for Refuse Hideaway 
Landfill (RHL), the information required froc Order Numbers 2 and 5 has be e n 
developed. 

Order No. 2a: The r equired updated topographic map has been provided as 
Figu re 1 (see index tab l a be l e d "Figu r es "). 

Order No. 2b: The r evi s ed final gr ade plan for RHL has been provided in 
Fi gu re 2. Details for the re vised plan a r e provided in Figu r e 3. It s hou l d 
be noted that this plan provides t he ove rall concept for si t e closure, but 
does not re f lect the actual final grades for the site. A fi xed f inal grading 
plan could not be es tablished for this submitt a l for t he f ollowi ng r eas ons: 
1) t he time constrai nt for this submittal; 2) the required necessary 
regrading of waste; and 3) the undoc umented thickness of the grading laye r 
over the site. The actual grading plan will be developed as areas of the site 
are graded and depths of the grading laye r are verified. Where possible, the 
actual grading plan will conform to the grades of the revised final grade plan 
submittal. Note that the actual grades and resulting cap thicknesses will be 
documented and. submitted to the Department as part of the closure 
documentation submittal. 

As shown in Figure 2, the minimum and maximum slopes for the revised final 
grade plan have been adhered to. Note that these minimum and maximum slopes 
will be the major constraint as the actual grading plan is developed during 
site closure. 

Order No. 2c: The drainage system requirements of NR 506.08 (3)(b), Wisconsin 
Ad ministrative Code (i.e., surface water run-on diversion and clay lined 
drainage swales when flowing over waste disposal areas) have been adhered to 
as part of the revised final grading plan (see Figures 2 and 3). 

1181. 05 208: LJV:curtne r 
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. Ms. Kathryn A. Curtner 
June 1, 1988 
Page 2 

Additionally, the concepts of over-all surface water management, that were 
approved by the Department in 1987 (see Plan Sheet 6 of 13 of the In-Field 
Conditions report Plan Set dated January 12, 1988), have also been adhered to. 

Order No. 2d: The final cover system design proposed for site closure is 
presented in Detail 1 on Figure 3. The proposed final cover system meets the 
design requirements of NR 504.07, Wisconsin Administrative Code. Note that no 
gas venting layer has been proposed due to an anticipated internal/external 
vertical gas well migration control system being proposed for the site. The 
actual details of this system will be submitted on July 1, 1988. 
Additionally, the cover layer thickness of 1.5 feet has been proposed due to 
the geographic location of the site (i.e., local frost penetration) and the 
type of material to be used for the cover layer (on-site till soil). Till 
soils have been proven to be good cover layer soils because of their good 
moisture-holding capacity. 

Order No. 2e: The documentation of the clay borrow source was prepared for 
RHL by Soils and Engineering Services, Inc. (SES) and is presented in 
Appendix A. The physical laboratory results performed by SES to document the 
clay borrow source meet or exceed in all cases the physical requirements 
required from the Consent Order. Additionally, the clay volume at the borrow 
source available for site closure was also estimated by SES and exceeds that 
required-for site closure (12 acres is the estimated limit of clay placement 
resulting in a required clay volume of 40,000 cubic yards). 

Order No. 5: The ten wells required to be installed by June 1, 1988, could 
not be completed. To date, 6 of the 15 wells proposed in the Consent Order 
are now installed, and two others are partially completed. Every indication 
is that all the proposed wells will be completed by the July 1, 1988, 
deadline. Two drilling contractors have been on-site in an attempt to 
complete the ten wells required by the June 1 deadline; however, there have 
been numerous delays brought on by equipment breakdowns, difficult drilling, 
and access problems. Some of the difficulties encountered are the following: 

One. pf the. two drilling contractors on-site has decided that his 
equipment is not suitable to handle the difficult drilling and has 
left the site. 

Drilling equipment has been stuck in three different boreholes. A 
percussion bit broke off in one borehole, and recovery of the bit 
will be necessary for completing some of the remaining borings. 

The frame to one drilling rig was cracked in two different places. 
Both drill rigs have broken down several times in the past two 
weeks. 

1181.05 208:LJV:curtner 
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Ms. Kathryn A. Curtner 
June 1, 1988 
Page 3 

Permission has not been granted as of Friday, May 29, 1988, for 
drilling two of the wells on property adj a cent to the landfill. 

While delays ha ve been numerous, they are be coming less frequent because ways 
are being found for dealing with the most commonly encountered drilling 
difficulties, and thus progress is being made. Additional specifics of the 
drilling progress are summarized in the letter to Mr. Raymond Tierney of the 
Depart ment, dated May 31, 1983 (see Append ix B). 

The issue of closure of the south and west slopes has still not been 
resolved. The Department's response of May 24, 1988, did not address the 
technical nature of this issue as well as the requirements for the site 
closure, as understood by John DeBeck. In order to keep this project on 
schedule and to meet the requirements of the Special Consent Order, we ask 
that the Department re-evaluate this issue based on the following: 

1. 

2 . 

When John DeBeck signed the Consent Order, he understood the 
requirements for clay capping to be used for covering the top of the 
landfill and not the south and west slopes which have been 
previously closed and r evegetated (see Attachment C-1, Appendix C). 

The existing cover system on the south and west slopes performs in a 
manner similar to that of the proposed NR 500 ser ies cove r system 
sele cted for the t op areas of the landfill ( see Atta chment C-2, 
Appendix C). The cover systems were evaluated usi ng the USEPA HELP 
model. Bas ed on our knowledge of on-site soil conditions, the 
existing cover configuration and NR 500 cover were simulated. Due 
to the limitations of the model, the max imum allowable slope was 10 
per cent. The model was run for both the existing a nd NR 500 cove r 
conditions using a 10-inch and 14- i nch root zone (or evaporative 
zone, as r eferenced in the model). Although the existing conditions 
cover system does not contain contrasting hydrau l ic conductivity 
layers that would promote lateral drainage, that "lateral drainage" 
layer was simulated by inputting a layer of equivalent soil 
properties to the underlying barrier soil layer. This manipulation 
was necessary to allow vertical penetration of roots below the 
topsoil layer. Root zone penetration is not permitted into barrier 
soil layers. 

The results of these analyses indicate that the net percolation 
through the two cover systems is very similar. Since the actual 
slope of the existing cover is 33 percent and not 10 percent, the 
increase in slope should result in a decrease in net percolation of 
approximately equivalent magnitude. In fact, the percolation on 
these steep slopes is expected to be minimal compared to the 
remainder of the site. 

11 81, 05 208:LJV:curtner 
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Ms. Kathryn A. Curtner 
June 1, 1988 
Page 4 

3. The structural integrity of the south slope and the practicality of 
constructing the clay cover down the south slope are also issues. 
RMT feels that construction of the clay layer on the side slopes 
would be an unwarranted risk which would needlessly put additional 
liability concerns on RHL. 

We hope the Department will work with RHL to resolve the issues regarding the 
south and west slopes. We feel that if the Department agrees with our 
technical evaluation, we can resolve the issues and develop an environmentally 
sound closure plan which meets the needs of everyone. 

Please call if we can be of any assistance in your review of the enclosed 
materials or with any other aspects of the site. 

Sincerely, 

Eot-2~ 
C." 

Ed C. Scaro, P.E. 
Senior Project Engineer 

Lee A. Bartlett, P.E. 
Project Manager 

ljv 

Enclosure 

cc: John DeBeck 
Tom DeBeck 
Dave Nee.b. 
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SOILS & ENGINEERING SERVICES, INC. 

1102 STEWART S,RET 

I 
May 25, 1988 

Residuals Management Tec~nology, 
1406 E. Washington Ave., I Madison, WI 53703 

Attn: Mr. Lee A. Bartlett 

I Subject: Soil Testing - Clay Cap 
Refuse Hideaway 
Town of Middleton I Dane County, Wisconsin 

I Gentlemen; 

Inc. 

CONSUL TING CIVIL ENGINE_ERS 10048 

MADISON. WISCONSIN 53713 TELEPHONE 608 • 274-7600 

Earl H. Re,chel. P E. 
Octav,o Te1eoa, P.E. 

In accordance with the authorization of Mr, John W, DeBeck, we have performed 

I 
various tests on soil samples for the clay capping layer. Initially, Mr. DeBeck 
constructed ~est pits with a backhoe on the Jungbluth property to defermine a source 
of borrmv. This property is a part of the S. E. ;.; N,W. ¼, Section 8, Town of 
Middleton. The purpose of this testing was to determine the suitability of the clay I on this property to satisfy the requirements for clay cap, 

I 
I 
I 
I 
I 
I 
I 
I 
I 

The locations of the test pits were established by transit~ stadia surveying 
m~chods by our personnel on May 24, 1988. See Drawing 10048-1 for the location map. 
SaGple C-10 is from a hand auger boring. The soi I descriptions and depths of soils 
~"ere provided by ,'1r. DeBeck and a re shO'....,n in the tab 1 e be 1 o· •. ,: 

Test Pit No. 

0 

2 

3 

4 

5 

6 

7 

8 

9 

JO 

C-iO 

Sci 1 s Desc:-iotion 

Stoney - Sha l i 0'.-1_ p·t-I ~ 

Clay to 4.5 feet 

Clay to 4.5 feet 

Blue Clay - Water at 3 feet 

Blue Clay in bottom - Water at 4 feet 

Clay to 5 feet - 2 Samples recovered 
for testing 

Clay to 5 feet 

Clay - Stoney at 6 feet 

Clay - Stoney 

Clay 

Clay 

Clay to 5 feet plus (Soils & Engi~eerin7 
ser\/ices, Inc.) 
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The fol lm-Jing laboratory tests were perfomed and the resu! ts are sh01-Jn in the 
table: 

Samp 1 e F rorn Liquid Plasticity Permeability, K 
CM/SEC pit No. Limit Index 

S 1 29.7 12.3 

S2 34.4 14.9 

S3 60.7 28. 1 

s:.i 32.9 15.5 

SSA:'::: 39.8 J6.9 

S5B.:'::~ 42,7 22.7 

S6 42.6 23, 1 

s7 27,7 13,0 

S8 32, 1 15.0 

S9 36,3 19.5 

S.10 38,3 22.9 

C-JO 46.5 26,0 

Sample fror:n 
Capitol Sand & 

Gravel Co, 28,9 lJ.9 
Samp 1 e from 
Wat ts/Kottke 33.4 J 4. 6 

P200 

83.4 

95,7 

75.6 

82.8 

96.8 

98. l 

95, 3 

44,3 

69.5 

77.8 

71. 7 

95,8 

68.6 

97,3 

' ~-

p 

p 

l p 

·-Remarks 

Brown Clay 

Brown Clay 

Top Soi 1 

Gray - Black Clay 

Organic 

Sandy Gravel 

Brown Clay 

.. 

2.5xlo-9@ 101 .6 PCF 

*5.3xl0-9 -@ 112,1 PCF 

9. 6xJ0"'8 @ 1.10,7 PCF 

l . 2xl 0 -8 @ 107. 3 PCF 

,•:9. 6x 1 o-9 @ 1.16. 8 PCF 

J P =Permeability test in progress. No preliminary test results obtained as yet. 

* = Preliminary test results after 7 days. Test still in progress. 

** = T,..-o soil sanpies from Test Pit 5. 

After construction of th~ test pits, we were instructed to perform two soil borings 
to determine the vertical extent of the clays. Boring 1 was performed at Test Pit 8 
and Boring 2 at test pit 5. The Soil Boring Records ar~ presented on Drawings 10048-4 
and 10048-5. No laboratory tests were performed on these samples, although al 1 samples 
from these borings are preserved in glass jars. 

Another phase of sampling and testing was performed in the existing soil capping 
cover on the North portion of the existing landfill. The location sketches for this 
phase are shown on Drawings #10048-2 and 10048-3. In addition to the sample locations 
(shovm as Cl, C2, etc.) several stockpiles of soil are also shown, Samples from some 
of these piles were tested to determine quality for clay capping layer. 

Sample Liquid Plasticity 
No. Limit Index P200 Remarks 

CJ Estimated to be too Sandy 

C2 28.8 12. 5 56.8 

C3 Estimated to be too Sandy 

C4 27.5 11. 4 40.6 Not accept3ble 

Solis and :::ng,nt::ew,g Ser11ces. Inc .. 1102 Stewart Str!?et. Madison. Wisconsin 53713 
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Sample Liquid Plasticity 
No. Limit Index P200 Remarks --

cs 2617 12,8 • 51 I 5 

C6 28.3 14.3 59.3 

C7 Estimated to be too Sandy 

cs 28.8 14.o 54.5 

Field density tests were performed in the area of Clay Cap C7 and the percentages 
of compaction range from approximately 85% to 90%, Thus, we are confident that the 
clays can be compacted to the required density by achieving optimum moisture and 
using six - inch layers. 

There are a number of Stockpiles of soils at various locations on site, which were 
sampled and show the fol lowing results: 

Stockpile Liquid Plasticity 
No. Limit Index P-200 -.-.-.-. 

//] - North 3L0 ]3.7 62.6 

] - Middle 24. l J0,5 

2 - North· 22.6 9.8 

3 ,. West 32, l ]4.7 

3 - North 33.9 J ]. 2 

.. 3 - South . 28.7 ]3.6 

4 - Southwest 28.8 J3,9 

42,6 

44.5 

66.J 

59,4 

67,3 

56.2 

5 

6 

7 
8 

9 

No tests Estimated not acceptable 

No tests - ~ostly Glacial Till ~ Not acceptable 

No tests - Too Sandy - Not acceptable 

No tests - Very smal I pile - Not acceptable 

No tests - Very small pile - Not acceptable 

·-Remarks 

Too Sandy· 

Too Sandy 

On the basis of these tests and visu3l evaluation of samples, it is concluded that 
only Stockpiles 3 and 4 are acceptable for use as clay cap. It is estimated that 
about 2,000 cubic yards are available in these two acceptable stockpiles. 

Quantity computations were made as to estimated yardages of suitable clay soils 
from the Jungbluth property. We understand that approximately 40,000 cubic yards 
of materials are needed to cover the landfil 1. The majority of the test pits show 
that at least three feet, and in many case~ four to five feet, of clays are present. 
Thus, an area of 350 feet by 1000 feet would provide the required quantity with only 
a three - foot excavation. This area i~ assumed as the most 1 ikely area to be 
borrowed and extends 350 feet South of the \-1oods. Since the property is 1320 feet 
long, we believe this estimate of available clay is very conservative for this 
property. 

Please ;iote that permeability tests are still in progress. The final results will 
be submitted when completed. Many cl~y samples require from one to two weeks 
minimum to achieve stabilized test results. 



.I 
I 
I 
I 
I 
I 
I 
I 
1. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

We trust this provides you with the information needed at this time. 

If you have any questions concerning this work, please contact us, 

Respectfully submitted, 

SOILS & ENGINEERING SERVICES, INC. 

Earl H. Reichel 
EHR: lh 

Duplicate: Mr. John W. DeBeck 

Soils and Engineering Services. Inc .. 1102 S:ewart S1ree1. Mad1s0:,, Wiscc,r.s,~ 537; 3 



1 
~ 0 i__,') ,~ ~9 

z 
Cl 

~ w _j ,~ ~ 
LJ u :J) 

2'.: L '1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

/\ \ 'v-1 ~ 2 

\ \ ELEV. 9G2 .IS 

'~ .\ TOP ,'.) f STE,E_~ 

~ 
\___________ ~ 

-:i • 9 0 1 1<. T PA.Th 

, !,,. TP"'O 
81 s ■ :. E LE V. 0 4 8. '8 

I 
·rJ .JU L::) :~ 

I 

\ t -...,-., r----r 1 

\ 
\ 

\ 
\ 

\ 
\ 
\ 

SCALE. i''::100' 

\ 

• 
• 

C l O 
I 

ELEV 943. '3 
ELEV 940.~ 

• 0 H1wP A11~ ti),! T P li5 B2 s ■ 
ElE.V. 93 !- ! 

\ 
\ 

\ 
\ 
\ 

S!J.. - s,·cL 
>; (L 

T P ~10 
• ELEV. 931.3 

• --~ T P,. 2 
_E [ EV. 933.9 

--
~ ---s- - ---·; 

~RANGE STAKE 

- ALFA. LFA 

~v,-:- C>RAN GE STA KE. - . -
- - - S> 

• 1P~ 4 · 
ELEV. 923. 8 

m 
---------------- .,,,.-----------.. .....----------1 ri 

EL r- V ,., .., ,- I - ------- - . I" ,.. .... ' .--. ·- ------------ - .,-, 
I- .. .. ~ ---~- i·> 

------------------■ -------- i( 

C A t\J,.<\ RY G RA SS 

!,; 

',.. 

I ; 
1: 
·' 

0 
h ''I 

', ' ~~ ~ 
\ ?. n 

~ ~~---------------------------------------------~_.o~ 
~'v ~ ' +- c_ ';-·-. " -----------------=-...:....:.:.....:__ __________________________ _ 
~ 

L =-GE ,I\J D \ 

\ 
\ 

C 10 = HA.NO AUGER BORINl:i 

TP== BACKHOE TEST PIT 
~ =- /"\,A.CHINE BOR\NG 

i'v\ ' .;J = 1"'\ 0 N I TO R l N G w E L L 

\ 
\ 

'----~,-F-F-~-D-P_O_S_E_D_, _c_:..._A_Y_ E_::_· -~-~-c-. \-..J--1 ~ 
I 

-. °" a_~;.,:.. 

\ 
V 

r r ,- 1 , ~ ,... , , \ ,...__ r '\ \ , ..::,. ' -{ 
1, t:.. 1 '-' .: :.. H !....: t. r, v'•' , , , 

/V\ I s D I_ i: T 'J 7'l , ·.,-.! I s C. :) ·-~ ::- \ '\J 

I -y- ! 
.- I ~ , 
::.1 
·- · ! 

..:: i 
·"': I 



,--· 
- - ~- - . - -···- -- - --~------------ -

-I / ________ ,,--·--------·- ------- -

---
/ 

/ 

I / 
I 

I I / 
I 
I\ 
11 

I 
I 
I 
I 
\ 
\ 

\ \ 
\ n \ \ 

---X l \ 

,,,,,­
/ 

I 
I 
I 
I 
I 
I 
I 
I 
I 

, . \ \. 

\ 'v 1 ' '-., 

\ j \ 
Z -

\ Q \ 

~ 
\ ~ \ 

\CJ \ 
\ 

\ 
\ 

\ 

\ 
\ 

\ 

\ 
\ 

\ 
\ 

\ 
\ 

' \ 

-

I 
\ 
\ 
\ 

\ 

\ 
\ 

' '\ 

\ 

✓ -~ 
\ 

4" SQ! L 
OVER RUS2\'SH 

.,,,...- - -
- "­,,,- --

/ / ----
I I ~ 
\ \ 
\ \ 
\ 

\ 
\ \ 
\ \ 
\ \ 
\ \ 

\ 
\~ \ 
\ u" I 

-I I 

,7 ' 

\0 \ I 

\~ \ 
► 

\ Q \ 

\ \ 
\ \ 

\ 

I 

/ 030 
m c4 10 35 

ll C 2 

• C3 

• cs 

--- --- --\ 
\ --- ....___ 

\ -- . -----
\ --
'\ ' \ ~- "' 

\ . ~_,..__ ~' ", 
\ \ -..._____"- ' '"' 

\ "" " '.. \ "" ' '" ,, \ 

\ 
\ ~~ - \ 

\ \ =~ \ 
, ~ -·c 1 J 
\"' " / - ../ 

10 4-:) 

-----\ 
J 

-c~ 

- ...... __ _ 
' \ 
\ 

J 
J 

,7 z 
t.. .::: :::; . ..._ '<' - ,,. \ , - I ; . , 

I \ · 1 \ ·~ • , • ':J - 1- ~ i- t_ :. 0 0 

7042 

' 

• C t? 

Ll="G~ND 

SP= STOCKPILE. 

C ~ TEST AR~A 
OF CLAYC.AP 

! 04 1
) ,\..... 

(~, "' / 
10 " SOIL '-- - _.,,,-

\ SP=-'. ; CV'c". Ri.:E,E:c ,c• 

----t- ± ­
\ 
' 

; - --. -
. -·--·-

~ 
\ 

I 
i 
r 

-- 10 3 5 

1 ~- . ,-- /1 I I ._ X I :, ' I N G I AN :"'\ ;- I i L II ·.' · i I i . . .....,. • • !_ . i ._, I - ""' 

C 1... A Y C P..? / · :,.1 2 S T ·J r I ~ : · '-" c I 1 ! _ , - -- ~, 
F !'::FL...:sc: r 1c ~ . .:. · .. _, ..:. 'f :::- l 

i i ·' , ·\' , r- Lr - ~ ·. _ I . i I -_; U ,.. l '· t-, j \✓ 1 C. - r · - , · , -i - ~ . , . - -- --· '' ! ::: ! ' ·-i .- i 
,::: i 
_ 1 



I\\ 
. \ 

I 
I 
I 
I 
I 
I 
I 
I 
I 

, 

I 
I 

I 
I 

I 
/ I 

I 
I 
I ./ / 

1-- / 
,,---· 

I 

I 
I 

l 
I 

!GOO 

·sAND SP 

zrz,,,.,. _J I 

A.PR OX. sc ALE 1
11

~ ~o'. 
-_TEGEND 
-5 P.,,.. S TO C K PI L E 

i=- v ,· c:._ T ; r,,J' '""' 1 .c.. t\, ~· ~ 1 i i 
-" - ,. -· -4•1~-· --

z 
,-- i 

/V\. 1 i) ,-, : ~ Tr· ~. i ~ ... , : : ,- r ~ ~ c i :' 1 I'·- i 
; I '.,." ._ .'- I _,, "J J \/..,; • - - • ..,. • .! - , , •: ; ( •- l 

I.:::. 



.1· 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

NOTES 

1. Boring performed by standard procedures (A.S,T,M. Test Designation D1536). 

2. The number of blows required to drive the 2-inch O.D. Split Spoon Sampler 12 

inches with a 140-lb. weight ·falling 30 inches is recorded on the right hand 

edge of each boring log. This is the "Standard Penetration Test". 

3. Bori,gs were performed on Hay 11, 1988. 

4. Holes filled in after water level checked. 

S. The boundary 1 ines shown on the Soil Boring Records between different soil strata 

are approximate and may be gradual.. The drillers field logs contain soil conditions. 

as interpreted by .the drilling personnel, of soils between samples based on the 

equipment performance and the soil cuttings. The Soil Boring Record.s contain the 

soil .conditions. as interpreted by a geotechnical engineer after review of the 

drillers field logs and soil samples. 

6. The Soil Boring Records are a part of the written report. When this information 

is to be included in bidding or -reference documents, the written portion of the~ 

report, along with thi Soil Boring Records, must be bound together as a separat~ 

document or section of the project specifications. 

LEGEND 

rr777 I ii! q 
~\ 

:<,.->>~ 
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Fill Materials 

Topso i 1 

Brown Lean Clay (CL) 

Brown Silty Fine Sand, So~e Gravel and occasional Cobbles (SM) 

n L.,; __ J Gray Silt, Fine Sand(5M) 

y Water Level At Time ShO\•Jn After Completion Of Boring 

qp = Penetrometer Reading; Tons/Sq.Ft. 

SOILS & ENGINEERING SERVICES. INC. 
MADISON, WISCONSIN 

r---,....! ____ S_O_I_L_B_O_i; _I ~-JG---R-E-Cv-~ R-D---~1 J 
jLJtJG3LUTH PROPERTY , 1 . 

MI DDLETG~;, \JI SCONS l fl i ·1· ~ 
I .-
! I:::: ,......,..--------------------~,. :::. . 
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RMT, Inc. 
Suite 124 
1406 East Washington Ave. 
Madison, WI 53703-3009 
Phone: 608-255-2134 
FAX: 608-255-0234 

May 31, 1988 

Mr. Raymond Tierney 
Department of Natural Reiources 
SW-3 
P.O. Box 7921 
Madison, WI 53707 

Dear Ray: 

I would like to take this opportunity to update you on the drilling progress 
at Refuse Hideaway. I have included a map showing the revised locations and 
well identification numbers. As I mentioned to you on the telephone, progress 
has been slow the past few weeks. The following wells have been completed: 

P-21BR 
P-24D 
P-25S 

P-23S 
P-24E 
P-26S 

Boreholes for wells P-2 7S and P-28S · are part.i.dly completed. 

Every indication is that all the proposed wells will be completed by the 
July 1, 1988, deadline; but, the well installation requirements of the June 1, 
1988, deadline will not be achieved. Two drilling contractors have been on­
site in an attempt to complete the ten wells required by the June 1, 1988, 
deadline. However, there have been numerous delays brought on by equipment 
breakdowns, difficult drilling, and access problems. I estimate that one of 
the two drilling rigs was delayed for 5 working days in the past two weeks, 
and the other was delayed 4.5 days. Some of the specific difficulties 
encountered are the following: 

One of the two drilling contractors on-site has decided that his 
equipment is not suitable to handle the difficult drilling and has 
left the site. 

Drilling equipment has been stuck in three different boreholes in 
the following locations: 

A 6-inch percussion bit was broken off in P-28S. This bit is 
quite expensive and will be necessary for completing some of 
the remaining borings. Some time has also been lost trying to 
retrieve the bit. 

A 4-inch percussion bit is presently stuck in the borehole at 
P-27S. This bit is still attached tu the drill rod, but it 
will take some time to retrieve it. 

1181.05 103:LJV:tierney2 

Engineering and Environmental Management Sr,,vices 



I 
I 
I 
I 
I 
I 
I' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Mr. Raymond Tierney 
May 31, 1988 
Page 2 

Casing was broken off in the borehole at P-21BR, and it took a 
day to retrieve it. 

The drilling rigs have broken down several times. Among the 
breakdowns were the following: 

The frame to one drilling rig was cracked in two different 
places and had to be ~elded. 

The clutch on the drilling mechanism of one rig broke down and 
had to be repaired. 

The brakes on one rig went out while moving between borings and 
had to be repaired. 

A pump on one rig broke and had to be rep~ired ■ ; 

Permission had not been granted prior to Friday, May 27, 1988, for 
drilling the two wells on Randall Swanson's property adjacent to the 
landfill. 

Personnel changes hav~ been necessary for a variety of reasons,. 
including a death-in one driller's family. 

While delays have been numerous, they are becoming less frequent because ways 
are being found to deal with the difficulties of drilling in rock and progress 
is being made. In addition, we hope to have a second drilling rig on-site 
within the next two weeks to speed progress. 

Please call me if you have any questions. 

,.-, 

Project 

ljv 

Enclosure 

11Sl.Q5 lQJ:LJV:tiEI @;jjj]INC. 
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SCHULTZ@ 

STOPPLEW&RTH 

@WALLINS 

.LEGEND 

PROPOSED MONITORING WELL LOCATIONS AT REFUSE HIDEAWAY 

P-26D 
P-26S @ . 

Q LIMITS OF WASTE P-28S 

P-27 S 
0 

A@ 
P-27D 

/ 

6• / 
/ 

/ 
/ 
I 
I 
I 
I 
I 
I 

61 
I 
\ 

/ 

\ -- --' --P-21BAOJ 

• • 

P-25BR @P-25D oo 
Q P-25S 

--

\ 

\ 
\ 

OA 

' 6e 
\ 
\ 

' ' ,6. 
' 

---- - .J 

--- 6 I\:) 
■ 

• ■ 

@@ 
P-24D P-24E 

@ROBERTS 

TWIN VALLEY ROAD 

P-23S P-23D 
0@ • 

A 

r- DRAINAGEWAY 

P-25SQ 
PROPOSED WATER TABLE WELL 

P-25D~ 
· ~ PROPOSED PIEZOMETER 

P-
2580 PROPOSED BEDROCK PIEZOMETER 

A PROPOSED GAS PROBE 

@ PRIVATE WELLS MONITORED 

• EXISTING WATER TABLE WELLS 

■ EXISTING MONITORING WELL NEST (2 WELLS) 

0 EXISTING BEDROCK PIEZOMETER 

6 EXISTING GAS PROBES 

....... ___l_... ►···-- -+··1 _J 

NOTE: PROPOSED WELL LOCATIONS ARE 

APPROXIMATE. ACTUAL LOCATIONS WILL BE 

BASED. ON IN-FIELD CONDITIONS AND 

ACCESSABILITY. 

APPROXIMATE SCALE. 

1 IN.• 500 FT. (.APPROXIMATE) 

Swte 124 
1406 East Washington Ave. 
Madison. WI 53703 
Phone: 608·255-2134 

Dwn. by:GDB Date: 5/88 ProJ.#: 1181.05 

REFUSE HIDEAWAY 

Figure 1 
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REFUSE HIDEAWAY, INC. 
LAND FILL 

J. W. DE BECK 

7182 HIGHWAY 14 TELEPHONE (608) 836-1071 MIDDLETON, WISCONSIN 53562 

May 31, 1988 

DNR 
Attn: Bob Selk 
3911 Fish Hatchery Rd. 
Madison WI 53711 

Re: Refuse Hideaway Closing 

At the time I signed the consent order, I understood that 
the clay cap was for covering the top of the landfill 
rather than the berms. 

Secondly, the berms constri:rcted in the past were constructed 
per the plan which means the berms have 4 1 to 14' of dirt 
separator between the outside slope and the rubbish. The · 
slopes are 3/1 and there is established vegetation on the 
slopes. My viewpoint is that common sense dictates that it 
is or was unreasonable to think that cover would be required 
on the berms which already have an average of 9' of dirt and 
an established vegetation cover. 

Also the westerly slope has been 
vegetation cover is established. 
seems unreasonable to cover up a 

~lV~ v~hn DeBeck 

completed years ago and 
Here again I feel that it 

finished product. 
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GOOD GF:P:SS 

VERTICAL PERCOLATION LAYER 
THICl:::l'·JESS 
EVAPORATION COEFFICIENT 

= 

POF-:OS I TY ---= ·._:::..,;.:::.~~~----------------
FI ELD CP1PACITY 
l!JIL TING POINT 
EFFECT I '·iE 1-!YDHAU!..... IC CONDUCT I'-.' I TY 

LATERAL DRAINAGE LAYER 
SLOPE 

LP:YEr~ 2 

= 
= 

= 

b.00 INCHES 
3.800 MM/DAY**0.5 
0.5920 VOL/VOC":::, 
0.5010 \!OL/'v'OL 
C>. 378() 1-JOL/\}OL 
0.03300000 INCHES/HR 

10.00 PEf::CENT 
200.0 FEET Df;:P: I N?;GE LEI' JGTl· l 

TH I c:1,:J•JESS = 4.00 INCHES 
E 1

v
11~:::•or-::i::i Tl OI'•.! COEFF. IC I E:.:..r-.:.H.'.---------=----::,.._1J)_(Ll:tM/ D~1 Y *-ll·O. 5 

P□nosJ.Yv·- - - ------- -- o. 5200 \/OL/\.1~ 
,_F n='.L.:.l) C:(1F'(1C I TY 07't5t:n)-1\-1 0l:/"'.~.J'□-L 

WILTING POINT - 0.3600 VOL/VOL 
EFFECTIVE HYDRAULIC CONDUCTIVITY - 0.00142000 INCHES/HR 

✓ 
C5P 

c//c?e, 
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BARRIER SOIL LAYER 
TH I Cl<l•JES13 
EVAPORATION COEFFICICNT 
F'OF~0'.3ITY 
i:-:· I ELD CP1F',0.iC IT\' 
\•JIL.TI!\IG POINT 
EFFECTIVE HYDRAULIC CONDUCTIVITY 

GENERAL SIMULATION DATA 

SCS RUNOFF CURVE NUMBER 
TOTAL AREA OF COVER 
F.:.VP,F'OF<::'.',TI'v'E ZONE DEF'TI~ 
EFFECTIVE EVAPORATION COEFFICIENT 
UPPER LIMIT VEG. STORAGE 
INITIAL VEG. STORAGE 

CLIMATOLOGIC DATA FDR MADISON 

= 
= 

4.,1. 00 I J\.IU·![[; 
3.100 MM/DAY**0.5 
0. 5200 '-...-'OL./'v'OL. 
0. 4500 \..'OL/'v'DL._ 
0. 3600 'v'DL./'v'DL 
0. 0014 2000 I l'--lCHE::3 / 1--1::~: 

S''O. 00 
L'J.6215::. SD. FT 

10.00 INCHES 
3.749 MM/DAY**0.5 
5. 6::::20 INCHES 
.q .• 2570 I NCH ES 

l•J I SCONS IN 

MONTHLY MEAN TEMPERATURES, DEGREES FAHRENHEIT 

J?1N/JUL 

18.51 
71.:3•~ 

,Ji':,N/ JUL 

l 35' n 34• 
5t)8. 4S' 

2(>. fJt;· 
69.01 

2S'. 72 
60.18 

P,F'F:/OCT 

.-'.J-2. 62 
1t7.28 

M~)Y /NO\-' 

56. 1 t} 
33.74 

MONTHLY MEANS SOLAR RADIATION. LANGLEYS PER DAY 

FEB/AUG M10iR/SE::F' 

2()·1· • .!.1-2 
3.t~-6. 32 

f.)F'R/ClCT 

40,'.J.. 61. 
24::. 22 

M(,'-r'/t-JO\/ 

161.74 

JUN/DEC 

66.68 

JUI\I/DEC 

52·l. 11 
123.72 
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LEAF AREA INDEX TABLE 

DhTE l_hl 

1 (). ()() 

:l :l 7 
:l :::::s 
1 '.:i'.? 
170 
l.El7 

;:.,10 

?5D 
r"'\-·-, r.::­
.,:.: i .._J 

(). ()() 

1. ::3 
:: • 0 :I. 
::::: • 0 :I. 
:? • 0 l 
::. 01 
::2 .. 0:1. 
1.31 
1 . ~.::: 1 
0.64 

WINTER COVER FACTOR - 1. 20 

'********************************************************************* 

I 
I 

AVERAGE MONTHLY TOTALS FOR 74 THF-:OUGH 78 

'RECIPITATION <INCHES> 

I 
1=::LJNOFI=- ( INCHES) 

I 
lrVAPOTRANSPIRAT!ON 

( I I\JCHES) 

IE,-·--··l ,,-,··r-·1J F-F·-··1•1 -,"·-·E· -· _., ·•J 1~ • Ll '- ··· -•'l ,., 1·,,· •• , .•. , ·-·-'- ,,_,.~ •• I• .._ I••• ._ '-' .. 

F C0 1)EF-: ( I !'-..JCHES) 

lnP, r Nr,c;c FFWM BASE DF 
t..;O\,.EF: ( I i'JCHES) 

I 
I 

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

1 .. 16 
4. C_j)2 

0.000 
1. 810 

l.. 22 
·3.75 

(). ()()() 

0.481 

r-:'• 0,.., 
.... • ✓ .:.. 

2.04 

0.416 
0.494 

::;. 86 
1. 66 

l. 776 
(;., ()7(> 

1 c,,-, 
• ; 7 

0.897 
(). 25() 

3. 7'S• 
1. 05 

1. 175 
0.000 

0.707 0.920 2.031 2.654 3.441 2.784 
2.977 3.181 1.351 1.290 0.975 0.757 

0.0000 0.0000 0 .. 0504 u.116~ 0.1768 0.0000 
0.0301 0.0000 0.0516 0.0476 0.2056 0.0113 

0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 
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AVERAGE ANNUAL TOTALS FOR 7 4 Ti-lf-WUGH " 78 

( I I\ICI-IC'.:i) 

F-:UNOFF 7" 36Si 

EVAPOTRANSPIRATION T:-. 068 

PERCOLATION FROM BASE OF COVER 1. 311-98 

(CU. r-=-T. i 

l.235258. 100.00 

283798. -.-, 0"'"" ..:.:...:.:. . / / 

888428. 71.92 

5 l 9811-. 4.21 

I DRAINAGE FROM BASE OF COVER 0.000 0. 0.00 
**********~~**************~*****~~*~**~~******~******«***********~**** 
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F'E(:d::: rn=,ILY 'v'{-:.-LUES For~: 7 4 Tl--lf:OUGl·l 7E: 

( I NCl·ff~S) 

Pf~:EC If' I ThT I ON 

PERCOLATION FROM BASE OF. COV~R (i • (} .. ~!- ::: ~3 

DRAINAGE FROM BASE OF COVER t). i.)()() 

. Hr:.:,•:rn m.J BP:SE OF covEr:;: (i. 1 

3.43 

MAXIMUM VEG. SOIL WATER <VOL/VOL> c,. 5:=;2i:) 

MINIMUM VEG. SOIL WATER (VOL/VOL) ()u 37()8 

(CU. FT.) 

111262. 1 

16T::.9 

0.0 

131925.8 

************~********************************************************~ 
I***~***********~************~**************************************** 
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I : .. , •• • 1- -_.I! .. (•·( 
-ti- • '.I '..._ ~ 

ti R S-oo 

. [300D Gf::r--:SS 

UWER 1 

VERTICAL PERCOLATION LAYER 
THICf:::NESS 
EVAPORATION COEFFICIENT 
POF-:OSITY 
FI ELD CP:F'AC I TY 
~•.JILTING F·OINT 
EFFECTIVt HYDRAULIC CONDUCTIVITY 

LATERAL DRAINAGE LAYER 
SL□ !:::•E 

rn:;: ?): I l\l ;:i GE U:J%, TH 
TH I Cf:::J\JE'.:35 
EVAPORATION COEFFICIENT 
F' □:=WSITY 

FI ELD cr;Pr.;c Irv 
l1JIL TING POINT 
EFFECTIVE HYDRAULIC CONDUCTIVITY 

= 

= 

= 

= 

= 

b.00 INCHES 
3.800 MM/DAY**0.5 
0. 5720 \IOL/',JOL 
0. 5010 '-..JOL/\)OL 
0. 3780 v'OL/VOL 
0.03300000 INCHES/HR 

1 0. 00 F'EF-:CENT 
200.0 FEET 

18.00 INCHE'.::i 
3.800 MM/DAY**0.5 
0. 5920 ~.JOL/'-./OL 
(i. =i() 1 (i 1v10L / 1·,./0L 
0. 3780 VO!..../\.'OL 
0.01420000 INCHES/HR 



I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1· 
I 
I 

' 

BARRIER SOIL LAVER 
TH I Cl=J~E'.~~S 
EVAPORATION C□[FFICIENT 

:::· I EI_D ChPt;C IT\' 
l•J l LT I NG r·D I NT 
EFFECT l '-..'E H\'Dr::t':UL. IC CONDUCT I') I TY 

GENERAL SIMULATION DATA 

SCS RUNOFF CURVE NUMBER 
TOTAL AREA OF COVER 
E'v'P,POF-:?H I \-'E ZONE DEF•Tl-f 
EFFECTIVE EVAPORATION COEFFICIENT 
UPPER LIMIT VEG. STORAGE 
INITIAL VEG. STORAGE 

CLIMATOLOCIC DATA FOR 

24. 00 INCi iEE; 
3.100 MM/DAY*x0.5 
O.::i200 'v'OL/\)01._ 
0. lJ.~:iOO '-!C.11_/'--.-'fJI_ 
0. ::-,600 'v'OL / ')OL. 
0.00014200 INCHES/HR 

C)'() • ()() 

4621~~3. Sf}. FT 
10.00 INCHES 
3.800 MM/DAY**0.5 
5.9200 INCHES 
·1. :;'-750 I NCH ES 

l,J I '.3COl\!S IN 

MONTHLY MEAN TEMPERATURES. DEGF:EES Ff4:-JRENHE IT 

,J Pd-.J/ JUL 

18.51 
71.3'7 

c"JAhl/JUL 

13'7. ::A 
~5(>8. LJ.';°' 

FEI:/hUG Mhf.:/SEF' 

:2:C>. 8'':] 2'J. 72 
{:)'-/'. (; 1 6C1 .tE~ 

1'.'iF'FVOCT 

lf2. 62 
47. 2E3 

M{~Y/ND'..J 

56.16 
~53. 74. 

l"iOhlT!··iLY MEP,NS SDLPr:-\ F\PrDIP,TIDN. LP:NGI-EYS F"EF-: DP,Y 

FED/P,UG 

204. Ll2 
4·'.!-3.42 

301.5:t 
346.32 

404-. 6:l 
243.22 

MP,Y /MO'-..' 

486.09 
161.7•t 

JUN/DEC 

66.68 

aur·JJDEC 

524. 11 



I 
I 
I 
I 
I 
I 
I 
I 

I 

LEAF AREA INDEX TABLE 

l. o. 00 
1.17 0.00 

15.'..2 ::: . 01 
170 :;::.OJ 
107 
2()~:; 
r, ,.,-,.­
..::. ~-.:.• 

240 
r-u::1-\ 
.. -~.,-•C..i 

2.01 
2.01 

1. 8 :I. 
1. :; 1 
0.64 
o. :;1.1-
f). f\fj 

' WINTER COVER FACT□rr -

AVERAGE MONTHLY TOTALS FOR 7"-1- THF;;□UGH 78 

•• ••• • • •P••••-••- • -~•- ••- •• ••~•-·••••• •-

1. 20 

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

I . 
PRECIPITATION (INCHES) 

I 
::::LJNCJFF ( INCHES) 

I 
I
) r• 1-· -Tr,~ J•J"'F'• I,-,~ TI rllh.J H"U nH ,;:;i .. ·•,H . '-''' 

( 11\JCHES> 

I F(CQ!j:: TI ON FnOM DP,SI:: 
C01.JEr:: ( I hlCl-iES) 

I:(~ I NAGE FF:OM Eit:SE OF 
CO'·/EF: ( I NCH ES) 

I 
I 

l. 16 
4.92 

(). ()()() 

1.801 

1.22 
3.75 

0.000 

2. ·=t2 
2.04 

c,. :282 
0.411 

3.86 
1 . 6ti 

1. ~_:;;1.1.3 

0.067 

0.707 0.920 2.032 2.638 
2.958 3.174 1.349 1.335 

0.0841 0.0470 0.0310 0.1494 
0.1545 0.1444 0.1342 0.1352 

0.001 0.001 0.001 0.013 
i.).008 0.007 0.006 0.005 

l. '7''":/ 

0.950 
0.246 

~ ,'...-:-:-~ 
•-• • W•-'•-• 

o. 16 11-.t'.J 
0.1277 

Ci. 01:; 
0.004 

::: .. ·79 
1. 05 

1. 1 74 
0.000 

2.8?6 
.-. 7r=-,­
\_J •• ..J,. 

(). 1255 

0. C1()'?' 

(!. ()()if 



I 

I 
·I 
I 

I 
I 
I 
I 

AVERAGE ANNUAL TOTALS FOR 74 THFWUCH 78 

,: Ih!C:HES) 

' 
F'F;:EC IF' I TP,T I 01\1 :~2 .. ()'7 

F:UI\IOFF 6. 75'-1· 

EVAPOTRANSPIRATION 

PERCOLATION FROM BASE OF COVER 1.45:l'i 

( CU. FT. ) 

1 ..-1•":"'t::-r1e71-"\ .,::. . ...:,...J..::.wo. 

260101. 

900261. 

~i5915. 

F'EF~CEI\IT 

100.00 

21.06 

72.88 

4.53 

I DRAINAGE FROM BASE OF COVER . 0.072 2764. . o.2z 
********************************************************************** 

I 
I­
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I. 
1· 

PEAK DAILY VALUES FOR 7 4 THFWLJE'il-! 7,::-; 
, l..J 

F'f'..:ECIP I Tl:>,T I ON 

F;UNOFF 

PERCOLATION FROM BASE OF COVER 

DRAINAGE FROM BASE OF COVER 

HEAD ON E:f.~SE OF COVEF: 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER !VOL/VOL) 

( INCHES) 

2.888 

(). <)222 

0.001 

"t"':'" c:­
..::, ._;, • ._J 

3.43 

C>. 5s··2c; 

c,. :,78() 

( CU. FT. > 

149814.6 

11124-0.7 

B5'1-.1 

54.8 

131925.8 

1:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

I 
I 
1· 

I 
I 



I 
I 

. - ···-· -------

I'::::::::::::::~::::::.::::::.::;~::::::~:-::::::::::::::::::::::::.::::~:: :: : ::: ::: ::: ::· .:: ::: ::: ::: :::: ::: :: ::·: ::: ::;. ::::: : : ·.:: ::: :: ::: :: ;;: ::: : ::: :: ::: :: :~ .: ::. :: ::: :: :: :~ 

lc:·c:-F 1 l'"'E I IIDE""LJ'''' 1 ·•: L:. - \- :.:i ·- ·- , ·-. f·~ 1 f-·, i° 

MI DDLETOt--.1. l1J I 

I.JUl'-JE 1. 1988 

************~*************~********~*************************~******** 
I**************************~******************************************* 

I 
I 
I 
I 
I 
I ,. 
I 
I 

txi.s+i'-5 Co~J;h'ohS.) J'f If/, roof- z,o»e 

GOOD GF1hSS 

uwcn 1 

VERTICAL PERCOLATION LAYER 
THICl<NESS 
EVAPORATION COEFFICIENT 
POROSITY 
FI ELD CAPP,C I TY 
11-JIL TING POINT 
EFFECTIVE HYDRAULIC CONDUCTIVITY 

LATERAL DRAINAGE LAYER 
SLOPE 
DF:h I N?)GE LEI\IGTH 
THICl<NESS 
EVAPORATION COEFFICIENT 
F'OF-:OSITY 
FIELD CAPACITY 
L1J IL TI J,JG F'O I NT 

LP,YER 2 

EFFECTIVE HYDRAULIC CONDUCTIVITY 

= 

= 
= 

6. 00 I 1··,JCHES 
3.800 MM/DAY**0.5 
0. 5920 \JOL/VOL 
0.5010 VOL/VOi_ 
0.3780 VOL/I.IOL 
0.03300000 INCHES/HR 

1 0. 00 PEF1CENT 
200.0 FEET 

8.00 INCHES 
3.100 MM/DAY**0.5 
0. 5200 \.IOL/\/OL 

= / .. /0. 4500 '-/OL/'v'OL 
- 'I <...... O. 3600 VOL/\/OL 

0.00142000 INCHES/HR 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1· 
I 
I 
I ,. 
I 
I 

BARRIER SOIL LAYER 
THICl<NESS 
EVAPORATION COEFFICIENT 
POFmSITY 
F' I ELD CP1P1~1C I TY 
~·-JILTING F'DINT 
EFFECTIVE HYDRAULIC CONDUCTIVITY 

GENERAL SIMULATION DATA 

SCS RUNOFF CURVE NUMBER 
TOTAL AREA OF COVER 
EVAPORATIVE ZONE DEPTH 
EFFECTIVE EVAPORATION COEFFICIENT 
UPPER LIMIT VEG. STORAGE 
INITIAL VEG. STORAGE 

CLIMATOLOGIC DATA FOR 

40.00 INCHES 
3.100 MM/DAY**0.5 
0. 5200 '-.-'OL/VDL 
0. 4500 '/OL./'JOL 
0. 3600 VOL/'·✓OL 

0.00142000 INCHES/HR 

r.i·o. oo 
462153. SD. FT 

14.00 INCHES 
3.684 MM/DAY**0.5 
7.7120 INCHES 
5.8770 INCHES 

· ~JISCONSIN 

MONTHL '/ MEAN TEl"U::'Ef;:ATURES, DEGF:EES FAHRENHEIT 

JAN/JUL 
-·--··----·--·--

18. 51 
71 . 39 

508.-49 

FEB/AUG MAFUSEP APFUOCT MP,Y/NOV 
·- -· -- ·- -- -.. ·- ·-·---·---··--·- -··---------- --·------

2t). 89 29. 72 4-::• -· 62 56. 16 
6·-::-;. 01 60. 18 4-7. 28 ~"':!' 74 ·-··-· . 

MONTHLY MEANS SOLAR RADIATION. LANGLEYS PER DAY 

FEB/AUG 

204.42 
44~5. 42 

M1'.4F:/SEF· 

30:L.51 
346.32 

{.'lF'FVOCT 

4-04-. 61 
2Ll3.22 

486.09 
161.74 

JUN/DEC 
·-·------·-

66. 68 
...,"":r r,-, 
~..;, . .:..a:: 

JUN/DEC 

52-<1. 11 
123.72 



I 
I 
I 
I 
I 
I 

I 
I 
I 

.. --·· - ··- .. --· -·--- ····-

PRECIPITATION <INCHES) 

1· 
r.:;:UNOFF ( I I\ICHES) 

I: 
l './f-1POTF~ANS~ I ~:P1 TI ON 
. ( INCHES1 

·:•EF:COLP1TION FF::OM DASE 
1'F COVEF: ( I NC HES) 

IRr-1 I NAGE FF-:OM B?)SE OF 
CO'·.lEH ( I NCH ES) 

I 

LEAF AREA INDEX TABLE 

DATE U-U 

1 0.00 
117 
1 ::,5 
152 
17(:, 
187 
2(>5 
-1.-;"':'" ..:.:..~ ... ) 

240 
258 

(). ()() 

1 r·,~ . .,;_._, 

2.01 
2.01 
2.01 
2.01 
2.01 
1. 81 
:!. • 31 
0.64 

293 (). 3.q. 
~ L. I .. •-•uw ~). ()() 

GClOD GFU-"\SS 

WINTER COVER FACTOR -

74 THF:OUGH 78 

1. 20 

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

1 . 16 1 '?':'.• 

LJ .• 92 3. 75 

0.000 0.000 
1.731 0.470 

0.707 0.920 
3.044 3.213 

(). (;()(;() (). (>()()() 

0.0000 0.0000 

(). (>()() (). ()()() 

0.000 0.000 

2. 92 :::::. £16 
2.04 1.66 

0.369 1.788 
0.45,l 0.065 

2. (>2(> 2. 627 
1.419 1.314 

i). (H)Ll,6 (l. 4'787 
t). ()()()(:,- (). (!{)53 

0.000 0.000 
0.000 0.000 

1. 9,;, 

0.'708 
0. 24-S' 

3.794 
0.963 

0.2346 
0. 044-9 

0.000 
i). i)()() 

3.79 
1. 05 

1.134 
0.000 

2. ·?63 
0.757 

0.0000 
0.0521 

0.000 
(). ()(~() 



I __ ---------- --- .. ---·-· --. -- --- --- ·- -.. ---- . -. ---- --------------·-----·-····-----·-····-···-- ----------···.- -- ·-·--·----
**** *** ~********************************************~~**************** -

I 
I 
I 
I::-* •l,· -:,:- -~- •k •*· -~ •l'.- -~:- -7,· -i.:- •t:- ·ti· -K- *· •Y.· -:o:- x -1'.· ~-_-!J!· -1(· -i,:- -i,:- -¥.· x -¥, -~- 1i• ·X· -!<:- -¥.· -¥.· •lH,· •Kt-:· ·K· ·li· •* •lH<:· •IH!· * •lf-J(- t-:· •K- -~- * -l!· +:· *· -~ •i!· •Y:· -)r:· *· -K •It->:·~-*-~--~:- -i':- -~:- +:· 

I 
I ., 
I 
.I 

AVERAGE ANNUAL TOTALS FOR 7 ... 1- THF:OUGl·I 78 

r-:•1:-::1:::c IP I TAT ION 

HUNOFF 

EVAPOTRANSPIRATION 

PERCOLATION FROM BASE OF COVER 

DRAINAGE FROM BASE OF COVER 

,: I NCI-IE~;) 

-:--.-. .~ . ...,. 
._;,..::_.\_II 

7.168 

2::. 7LJ-O 

0. 84-03 

0.000 

(CU. FT.) 

1235258. 

276068. 

914-::05. 

32362. 

o. 

F'ERCEl'-JT 

100.00 

-. .-. "":'' c:­...:.:. ...:.:. • ,..:,J 

74.02 

2.62 

0.00 
~******~*~********~*~*************************~***************~******* 

-1 
I 
1· 
I 
I 
1: 
.1· 

1· 
I. 



I 
-1-

I 

I 
I 
I 
I 
I 

F'EAI< D;.'.".', IL Y V{-1LUES FCiF-: 74 TI-IRDUGH 78 

(INCHES) 

3.89 

RUl"-JOFF 2.865 

PERCOLATION FROM BASE OF COVER c) .. \)369 

DRAINAGE FROM BASE OF COVER 0.000 

HEAD ON BASE OF COVER 0. 1 

3.43 

MAXIMUM VEG. SOIL WATER (VOL/VOL) (>. 538~5 

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.3677 

( CU. FT. ) 

14981.4. (;:; 

1.-'.J.l.9. (:, 

0.0 

131925.8 

·1·!\- ·li· ·IH<-*-li-· ·IHHl··X- -l<· 3/.· ·l-H<· ·X··l:H(· ·:'I\- ·)Hi· ·li· ·li· ·)HHi· -:li· ·lH;• -li· ·!Hi-*· ·It ·ii-·** ·k ·i!- f.C ·l"<- * .i,: .. ~ .. )(--)\-* ¾·* -)(· * * * * ~c -)(--)(-·ii-* ~HH~- -)(- *-l<· ** * * 
. ·******************************************************************** 

I. ,, 
I 
I. 
I ,. 
1· 
I 



I 
l 

........ lJ(""·r.:· 'I I r·-r- -· lJ , .. \; .. ,.. ..- ___ , ' ,, ... ,.,, .\ , .. .-, \ 
--·• . ,_;.__ ' ,_r, 

l DDU:::-ro1\J. (;JI 
JUNE: :I.. 19t)C 

,,<':· -!,, -k -~<- ·ii -l:i -Vi·-7-:· -:'.- ·K -~:-1'' -~: -;:; -!",· -~:- -;'. ·!<:· ·)!· ·f· -¥:· -:!- -:~- -;:- X -~: -kl, ·K ·Y., -;::- V.· ·!(· ·1:- ·l':· ·)•:· f ·'.i; ·{ -;-:- ·K -;•.:· ·)::- -:·:- ·k -~:- ·l•:· ·li: X ·V: ·V:· ·!•,· -~:- -~:- ·i',· -l'.- ·J::· /. -~: -~: -X- ·K -~•- -~:- ·K· ·l<:· ~,- -~:- ·?; 

***~***************~******~*******~**~****~*~****************~******** 

I 
:.;, 

.1 
I 
·I 
I 
I ., 
I 
I, 
I! ,, 
·I. 
I 
.. 1· 
I 
I-

NI< S' 0 0 C On c); f ,' 0 t? s J I 1/ in. f'(j O t- z O., e 

VERTICAL PERCOLATION LAYER 
THICl<NESS 
EVAPORATION COEFFICIENT 
F'ORDSITY 
r-:· I ELD G-)PP,C I TV 
l1JIL Til\lG F'OINT 
EFFECT I ',/E HYDF:P,UL IC CONDUCTIVITY 

LATERAL DRAINAGE LAYER 
SLOPE 
DF:r-~i I NP:GE LENGTH 
TH I c1,::NCE,S 
EVAPORATION COEFFICIENT 
F·DF-:DS I TY 
:=-!ELD CP;F'P;CIT\' 
~-.JILTING POINT 
EFFECTIVE HYDRAULIC CONDUCTIVITY 

= 

6.00 INCHES 
3.800 MM/DAY**0.5 
0. 5920 \..'OL/\/OL 
0. 5010 'v'OL/'J(JL 
0. 3780 'v'OL/VOL 
0.03300000 INCHES/HR 

10.00 PEF:CENT 
200 .. 0 FEET 

18.00 INCHES 
3.800 MM/DAY**0.5 
0. 5920 '-.'OL / '-JOL 
0.501.0 'vOL/'v'OL 
0. 3780 VOL/'-.10L 
0.01L1-20000 INCHES/l··!H 



I 
I 
I 
I 
I 
I 
,1 
' 

I 

BARRIER SOIL LAYER 
TH I c1,::1··,.1[s~; 
EVAPORATION COEFFICIENT 
r=·ur:::D~:i I TY 
FI C:I_D CPiF';:':iC I TV 
l1J IL.TI Nb F'CJI NT 
EFFECTIVE HYDRAULIC CONDUCTIVITY 

GENERAL SIMULATION D~TA 

SCS RUNOFF CURVE NUMBER 
TOTAL AREA OF COVER 
EVAPORATIVE ZONE DEPTH 
EFFECTIVE EVAPORATION COEFFICIENT 
UPPER LIMIT VEG. STORAGE 
INITIAL VEG. STORAGE 

CLIMATDLOGIC DATA FOR Mtrnl SON 

2"-1. 00 I NC HES 
3.100 MM/DAY**0.5 
0. 5200 VDL./'-./DL 
0. 4~i00 \1CJL/'v'OL 
0. :::1.:ioo '-./DL/'v'OL 
0.00014200 INCHES/HR 

9(> .. ()(:1 

462153. SD. FT 
1,1-. 00 INCHES 
3.800 MM/DAY**0.5 
8.2880 INCHES 
6. 15:30 I NCH:::s 

l•J I scm,JS I 1\1 

I 
I 
I 
.1 MONTHLY MEAN TEMPERATURES. DEGREES FAHRENHEIT 

,} P.rN/ JUL 

I-··., D .. _ r.::-1_--
... W II ,_j 

I 
.. "l'J I J' IL I'-' H, ... ; _'_ L ·-

.. 1 ~59. ~::,.y. 1508. 49 

1· ,, 
I 

2~). 89 
b'=). (; :l 

11P,FUSEP 

""7••~ -;r;-, 
.._ ,; • I ~ 

6(). 18 

AF'FUOCT 

42.62 
,'.J.7. 28 

MAY/N0',.1 

56. 16 

MONTHLY MEANS SOLAR RADIATION. LANGLEYS PER DAV 

FEB/ {~UG 

20·1 •. q.2 
443.42 

301.51 

AF'F:/OCT 

404.61 
2"-13. 22 

MAY /1 ... JO ',/ 

c~s6. o•;i 
161.74 

,JUN/DEC 

(~)6. 68 
--:·•~· '"":•'"":• 
_.:_._1 • ..:..~ 

j'LJl'--J/DEC 

524.11 
123.72 



I 
I 
I 
I 
I 

I 

LEAr AREA INDEX TABLE 

l 0.00 
ll7 0.00 
l ::,~5 
1 '.:.Y2 
1 7(\ 

l fJ7 
:.:c,::i 
r·1 r-, __ .,. 
..::...::.-..:, 

1 • .=-:3 
2. () 1 
::~ .. 0 l 
:: • U l 
2.01 
2 .. 01 
1 .. Gl 
l. • ::; 1. 

27~j i). 64 
29:; (). :~;4 
~:c::)\':> (). i)() 

WINTER COVER FACTOR - 1. 20 

1******~**************************************************************¾ 

AVERAGE MONTHLY TOTALS FOR 7Ll- Tl-ffWUGH 78 

( II\JCHES) 

I EVAPOTRANSPIRATION 

I 
( I NCHEEi) 

PERCOLATION FROM BASE 1· OF CD')EF: ( I t·JC!·IES :, 

DRAINAGE FROM BASE OF I CO'-.J[T: (Ih!CHES:• 

I 

J?)N/JUL 

1. 16 
· 4. S;2 

(). ()()() 

1.717 

(). 7(>7 

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

1.22 
3. ·75 

(). ()()() 

0.471 

(). ·=}2() 

3 .. 2C>E; 

2. ·~2 
2.04 

(> .. 386 

2.0:26 
1.418 

3.86 
1.66· 

1.212 
0.061 

2. 63() 
1 .. 367 

::i. 72 

0. 2·-'.J-6 

4.019 
(). 973 

:; • 7·::;· 
1. 05 

1. 137 
(). ()()() 

3. 2.IJ-4 
t). 757 

0.0000 0.0000 0.0061 0.1223 0.1438 0.1254 
0.0974 0.0869 0.0862 0.0993 0.0920 0.0669 

0.000 0.000 0.000 0.010 0.010 0.006 
0.005 0.004 0.003 0.002 0.001 0.000 



I 
I 
I 
I 
I 

AVERAGE ANNUAL TOTALS FOR 74 THf:.:DUGH 

F'F:ECIF'ITf.1TICJi\l 

nuNDr-F 

EVAF'□TRANSF'IRATIDN 

PERCOLATION r-R□M BASE OF COVER 

DRAINAGE FROM BASE OF COVER 

( I 1··.JCHES) 

-:~ -~, fl (; -.i 

6.428 

C> .. C')2l~,2 

0.041 

(CU. FT.) 

1. 2~;5:25t"3. 

:;5f:.;7t). 

1364. 

F' E 1:;: Cr::: 1···-! T 

:ti:)C· .. (>-:) 

20.04 

75.79 

.-:. r,,,::, 

.,:_ " ,_} / 

******************~~****************************************½********~ 

I 
I 
I 
'********************************************************************** 

I 
I 
I 
I 
I ., 
I 

I 

F'EP,f=:: DP, IL Y 'v'P,LUES FOF~ 74 THF:OUGH 78 

F'F:ECIF' ITP,TION 

HUNOFF 

PERCOLATION FROM BASE OF COVER 

DRAINAGE FROM DASE OF COVER 

HEP.D ON DP,SE DF CO'v'ET< 

MAXIMUM VEG. SOIL WATER (VOL/VOL> 

MINIMUM VEG. SOIL WATER <VOL/VOL) 

( INCHES) 

2 .. 865 

0.001 

(). 5S'2() 

() .. 37\~)5 

(CU. r-T.) 

110323.0 

s·,:, 1. 1 

'-12. 1 

131S'25.E1 
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