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H.E.L.P. Model Summary Results
Appendix O

This appendix summarizes the H.E.L.P. model results. The model cases and inputs follow
the liner and leachate collection design details provided on Sheets 16 through 19 of the plan
sheets. Version 3.07 of the Hydrologic Evaluation of Landfill Performance (H.E.L.P.)
computer model was used to evaluate the anticipated performance of the design of the
leachate collection and cover systems for selected cases. Three cases were modeled: 1.)
The initial Coal Combustion Products (CCP) placement, 2.) An “operational” condition, and
3.) The final closed condition. The cases are described below.

Table O-1 (Cell 1), Summary of H.E.L.P. Model Results & Input Parameters, provides a
summary of the resulis from the H.E.L.P. model cases. H.E.L.P. model reports for each
case listed in Table O-1 are included in sub-appendices. For consistency, the following
assumptions were made:

o The aggregate drainage layer is unaffected by textile intrusion.

» The geocomposite drainage layer is affected by textile intrusion as described by
Robert M. Koerner in "Designing with Geosynthetics”, fifth edition published in 2005
(Table O-2).

o Where textile intrusion is anticipated, the amount of intrusion resultiing from the
maximum height of CCP placed on the geocomposite is modeled beginning with the
initial placement of CCP and is held constant as additional CCP was placed on the
finer.

¢« The drainage layer is not affected by biclogical clogging.

e Initial moisture content was user specified in all cases. All layers, where applicable,
were modeled at field capacity except for fly ash, which was modeled at 0.22 vol/vol
(Provided by Reitz & Jens, Inc.).

The H.E.L.P. Model evaluations were run using precipitation, temperature, solar radiation,
and evapotranspiration for St. Louis, Missouri and soil data for the Ameren Missouri Labadie
Energy Center UWL. The H.E.L.P. model cases were run for appropriate periods and the
peak daily values are presented to represent worst-case conditions.

Properties of the various materials for design of the layers were considered. The H.E.L.P.

Model cases utilizing an aggregate drain layer with a minimum hydraulic conductivity of 0.25
cm/sec and only the initial layer of CCP indicates that the minimum value of hydraulic
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conductivity of locally available aggregate materials resulted in less head on the liner than
the regulatory limit of 12 inches. The particle gradation of the protective layer above the
drain layer was designed to prevent the fine fly ash from migrating into, and plugging, the
drain layer. The protective layer gradation analysis is provided in memo by Bruce Dawson,
P.E., dated June 22, 2012 (Appendix O-1). For the alternate use of geocomposites, the
manufacturer's stated transmissivity, shown on the product sheets, was reduced using
Koernher's method (Table O-2).

Results in Table O-1 are reported for the cases of initial, operating and closed conditions, for
aggregate material and geocomposite drain layers for: (1) the 1% base (floor) for the landfill,
(2) the 33% side slope; (3) and the Schroeder approximation. Results for the maximum
head on the liner, peak daily leachate flow, average annual leachate flow and the annual
leachate volume are reported.

The potential effect of geotextile intrusion in the drainage layer was evaluated for the initial
placement of CCP over a geocomposite drainage layer. The product data sheets (Appendix
0O-1) are summarized in the attached table titled “Effect of Reduction Factors on Hydraulic
Conductivity”, Table O-2. The H.E.L.P. Model cases for the geoccomposite drain layer were run
with a resultant hydraulic conductivity of 1.3 cm/sec as specified by the GSE PermaNet HI.
(100z/yd?) geocomposite in Table O-2. The transmissivities reported for each geonet are
converted into hydraulic conductivity by dividing the transmissivity by the thickness of the geonet.
These transmissivities are further reduced by factors for creep, chemical clogging, geotextile
intrusion and particle clogging in a method proposed by Koerner in Designing with Geosynthetics
5" Edition. Koerner divided (reduced) the transmissivity by each factor. The reduction factors
assumed by Koerner are also summarized in the attached table. A brief description of each of
the reduction factors follows:

Creep is the deformation of the geonet under an applied load. The pressure from coal
combustion products will reduce the thickness of the geccompaosite. Published values
for creep are used where available, otherwise a value of 1.8 was assumed. Creep was
net considered an influence for gravel.

Chemical clogging occurs when dissolved substances form a precipitate that deposits
in the drainage layer. Most of the coal combustion products are expected to have low
solubilities in water. A value of 1.8 was assigned to reduce transmissivity by 55% for
both the gravel and the geocomposite.

Geotextile intrusion occurs when the geotexdtile is forced into the geonet. For bonded
geotextile-geonet-geotextile composites, this intrusion is considered. A factor of 2 has
been assigned to account for geotextile intrusion into the geonet. For the 12 inch gravel
layer, geotextile intrusion is not expected to be a significant problem.

Particle clogging from infiltration occurs when particles fill in the openings in the
geotextile. In a similar way to a coffee filter protecting the drain in a coffee pot from
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plugging, the geotextile serves to protect the geonet or gravel from plugging. Koerner
handles particle clogging as a filtration problem. To be consistent with this analysis, the
transmissivity was reduced by a factor of 1.8 to account for particle clogging. Dawson
provides analysis of local materials to be used to prevent particle clogging.

Koerner also suggests biological clogging. This clogging of the geonet or gravel occurs
when microbes have a supply of organic nutrients and water. The disposal of coal
combustion products is not anticipated to supply organic nutrients {o the extent that a
sanitary landfilt might. Therefore, it is assumed that biological clogging will not affect
the drainage layer and the factor is set at 1.

Taken together, these reductions on the hydraulic conductivity resulf in a more-than ten-fold
reduction in the published values for the geocomposite materials.

The cases modeled include initial, operating and closed conditions. The H.E.L.P. model
runs are identified by the conditions modeled and the material used in the leachate
collection layer. The case identification numbering system is also explained below:

Condition

~ Initial condition is identified by "I" and models the initial phase of construction with
waste still below the top of berm. This condition is modeled for a period of seven

years (7 yr.).

o AM signifies aggregate materials used for the leachate drainage layer and is
layered (lop down) as;

Coal Combustion Products. (vertical percolation)

A protective layer of graded aggregate to keep fly ash from migrating
into the leachate collection layer. (vertical percolation)

Geotextile separator between the protective layer and the aggregate
materials of the leachate collection layer. (not included in HE.LP
model)

Aggregate materials are clean aggregate with a minimum hydraulic
conductivity. (lateral drainage or leachate collection layer)

A geomembrane liner (primary liner} is next. (synthetic barrier)
Finally, a layer of 2-foot thick compacted clay soil (secondary liner) in
contact with the geomembrane to form the composite liner. (soil
barrier)

s Case |dentification Numbers 1, 2 and 3 indicate modeling of
the 1% floor of the cell, the 33% inner side slope of the cell
and the Schroeder approximation of the floor and side slope of
the cell. Schroeder's approximation is used to approximate
the longest length to the leachate collection pipe in order to
accuratiely estimate head on the liner. It was used for the Initial
and Operational cases to model the combined effects of the
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33% sidewall and 1% floor of the boitom liner. The equation
for Schroeder's Approximation (L") is: length of the bottom
slope * {volume of water from the bottom + volume of water at
sidewall) / wvolume of water from the botiom
{L'=Lb*(Vb+Vs)/Vb}. Schroeder's approximation was not used
on the final, closed condition case. Dr. Paul Schroeder of the
USCOE, provided this approximation to the Missour
Department of Natural Resources in response to a question
about a very long side slope at another landfill. It is used here
to make sure no extreme flows are being missed.

¢ The designation like R0O03, is reserved for the use of revisions
to any particular run using the format of Rxxx, where xxx is the
run number.

o GE signifies geocomposites used in the leachate collection layer and is
layered (top down) as:

Coal Combustion Products. {vertical percolation)

A protective layer of graded aggregate to keep fly ash from migrating
into the leachate collection layer. (vertical percolation)

The geocomposite is manufactured as a composition of geotextile
fabric-geonet-geotextile fabric. (lateral drainage or leachate collection
layer)

A geomembrane liner (primary liner) is next. (synthetic barrier)

Finally, a iayer of 2-foot thick compacted clay soil (secondary liner) in
contact with the geomembrane to form the composite liner. (sail
barrier)

» Operating condition models the placement of coal combustion products above the
top of the perimeter berm and having an additional layer of soil placed as an
intermediate cover for the cell. The intermediate cover is used for both the
aggregate material and the geocomposite leachate models. The operating
conditions were modeled for a period of 25 years.

» Closed condition models the placement of a final cap over the top of landfill. For
both aggregate materials and geocomposite leachate collection it is modeled as:

A vegetative soil layer to support grasses. {vertical percolation)

A geotextile used as a cushion and drainage layer. (lateral drainage)
A geomembrane liner is used as a primary liner to prevent water from
getting to the coal combustion products. (vertical barrier)

Layering below follows the pattern in the operating and initial
conditions.

The operating condition is found to be the case that produces the most leachate. The
precipitation falling on the initial fayer of CCP has little chance for storage in the CCP
column. It is more quickly transported to the leachate drainage layer and geomembrane
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liner. The hydraulic head forces this water to flow into the leachate collection system. If the
maximum hydraulic head can be maintained below the regulatory limit under the case of
initial CCP placement, placement of additional CCP allows for more storage of water within
the CCP mass and may lower the maximum hydraulic head on the geomembrane liner.

The H.E.L.P. model cases are sensitive to the length of the flow path of leachate in the
drainage layer. As proposed, Phase 1/Cell 1 has the longest flow path present in any of the
phases of the UWL. Cell 1 is also the cell that is opened first. The longest distance of 541
feet was scaled from the toe of slope to the leachate coliection system perpendicular to
contours. The side slope was also modeled and the impact on flow was incorporated using
the Schroeder approximation.

As proposed, Phase 3/Cell 3 is expected to have the maximum leachate flow present in any
of the phases of the UWL due to size (57 acres). The largest leachate collection zone in
Cell 3 is smaller than the largest collection zone in Cell 1. The longest distance of 400 feet
(as scaled from the dividing break-line in the leachate collection zone perpendicular to the
leachate collection line contours) is significantly shorter than Cell 1. Therefore, Cell 1
represents the worst case scenario.

Critical cases presenied indicate that the design parameters proposed will meet the
regulatory standards for effectively collecting leachate while not allowing a hydraulic head
on the liner that exceeds the regulatory limit of 12-inches. These cases are summarized on
Table O-1 with H.E.L.P. results in Appendices O-2 through O-13.

The H.E.L.P. model results indicate that the leachate collection, liner and cover systems
meet regulatory requirements. The model resulis also indicate that peak leachate flows and
maximum hydraulic head on the bottom liner occurs during the intermediate operation of
each cell when there is an average 20-foot thickness of CCP over the liner and leachate
collection system, and intermediate cover is in place. Therefore, the worst case is expected
to be short-lived and the performance of the liner and leachate collections system is
expected to improve as additional CCP is placed in the disposal cell. After closure, the
leachate generation rates drop substantially.
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Ameren Missouri
Labadie Energy Center Utility Waste Landfill
Franklin, County Missouri

TABLE O-1: SUMMARY OF HELP MODEL RESULTS & INPUT PARAMETERS

for Cell 1
Peak Daily Leachate | Average Annual Leachate Rainfall
Volume Volume
Sub Appendix Case No Acres Case Modeled Drainage Drainage f\;‘l_’ax?zr Flow Flow A
ppe e No. a Layer Material | Length (i) | "0 0 | GPM (GPAD)| GPM (GPAD)| “129F | Peak Daily
(ftiday) See Notes (fttyear) See Notes 3 N (ft°/day)
586 5&6 {ft"/year)
initial Waste Placement Condition - Modeled at 7 Years - 7 ft of Waste - No Intermediate Gover
Cell 1 using Aggregate Material in the A "
0-2 IAMIR003 | 281 |leachate collection system for the 1% ggregale 541 0.540 746 NA 91,459 NA NA NA
’ Material
botlom slope of the landfill.
Cell 1 using Aggregate Materials in the
leachate collection system. Use Aggregale
0-3 IAM3R003 31.4 Schroeder's approximation for drainage Material 725 0.7 812 4.2{193.4) 108,533 1.5 (70.8) 3,869,852 | 296,354
length {See Note 3).
Celi 1 using Geocomposite in the leachate
0-4 IGE1RO03 28.1 icollection system for the 1% bottom slope of] Geocomposite 541 0.114 803 NA 91,742 NA NA NA
the landfill.
Cell 1 using Geocemposites in the leachate
0-5 IGEZR003 3.3 |collection system for the 33% side slopes of} Geocomposite 6C 0.012 253 NA 20,504 NA NA NA
the landfiil.
Cell 1 using Geocomposites in the leachate
0-6 IGE3R003 | 31.4 |COlSclion system. Use Schroeder's Geocomposite | 712 0.149 887 | 46(2113) | 108979 | 16(71.1) | 3.869,852 | 296,354
approximation for drainage length
{See Note 3).

Notes located on Page 3 of 3
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Labadie Energy Center Utility Waste Landfill

Ameren Missouri

Franklin, County Missouri

TABLE O-1: SUMMARY OF HELP MODEL RESULTS & INPUT PARAMETERS

for Cell 1
Peak Daily Leachate | Average Annual Leachata Rainfall
Volume Volume
Drainage Drainage Maximum Flow FEow
Sub Appendix | Case No. | Acres Case Modeled Layer Material | Length (ft) S:Zf (?:) iday) | SPMGPAD) o GPM (GPAD) ':;’:;zgf Peak Daily
(ftiday) | gee Notes | (Fe37) | gee Notes 3 {ft'Iday)
546 586 (ft"/year)
Intermediate Operating Condition - Modeled at 25 Years - 20 ft of Waste - Intermediate Gover

Cell 1 Operaling Condition with Inlermediate

07 OAMIROCS | 284 |COVer using Adgregate Materials in the Aggregate 541 1437 | 2,080 NA 287,168 NA 3.411,430 | 350,891
leachale collection system for the 1% Material
bottom slope of the landfill.
Cell 1 Operating Condition wilh Intermediate
Cover using Aggregate Materials in the Agarenate

o-8 OAM3R003 | 314 |leachate colleclion system. Use Ifﬁte?ia' 637 1.66 2254 | 11.7(536.9) | 320708 | 4.6(200.3) | 3,812,060 | 392.089
Schroeder's approximation for drainage
length {See Note 3).
Cell 1 Operaling Condition with Intermediaie

0-9 OGE1R003 | 2g.1 |COver using Geocomposites in in the Geocomposite | 541 0.336 2,368 NA 287,681 NA 3,411,430 | 350,891
leachate collection system for the 1%
bottom slope of the landfill.
Cell 1 Operaling Condition for 33% side

0-10 OGE2R003 | 3.3 |510PeS wilh Intermediate Cover using Geocomposite| 60 0.016 375 NA 36,856 NA 400631 | 41,208
Geocomposites in the leachale collection
system.
Cell 1 Qperating Condition with
Intermediale Caver using Geocomposiles in

O-11 OGE3R003 | 31.4 [the leachate collection system, Use Geocomposite 827 0.4 2,571 13.4 (812.5) 321,394 46(209.8) | 3,812,060 | 392,099
Schroeder's approximation for drainage
length (See Note 3),

Noles located on Page 3 of 3
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Ameren Missouri
Labadie Energy Center Utility Waste Landfi!l
Franklin, County Missouri

TABLE O-1: SUMMARY OF HELP MODEL RESULTS & INPUT PARAMETERS

for Cell 1
Peak Daily Leachate | Average Annual Leachate .
Rainfall
Volume Volume
Drainage Drainage Maximum Fioy Flo
" . d 1. 1
Sub Appendix | CaseNo. | Acres Case Modeled Layer Material | Length (it} E‘;:r ::) . GPM (GPAD)| GPM (GPAD) i":’:ﬁgf Peak Daily,
(ft1day) | “geeNotes | (t1¥3) | “goe Notes N {ft*Iday)
586 586 {ft"Iyear)
Closed Condition - Modeled at 30 Years - ~58 ft of Waste - Final Cover
Cell 1 Closed Condition with Final Cover ’
0-12 CAM1R002 | 31,4 |USING Aggregate Materials in the leachate | Aggregate 541 1.322 211 1.1(50.3) = 22376 | 03(146) | 3785646 | 392,009
collection system for the 1% bottom slope of} Material
the landfill.
Celi 1 Closed Candition with Final Cover
0-13 CGE1R003 | 314 |USing Geocomposites in the leachate Geocomposite | 541 0.044 346 18(824) | 23252 | 03(152) | 3785646 | 392009
collection system for the 1% bottom slope of
the landfiil.
Notes:

1 Leaf Area Index {LAl) values for the Inilial & Operational cases were set al 0.5 to assume bare ground conditions. LAl values for the Closed condition were set at 2.0 1o assume average
ground conditions. LAl values ranges for the Labadie area are from 0 lo 4.5.

2 Geotexlile layers at the bottom of the leachate collection proteciive cover and at the bottom of the Aggregate Material layer are not included in the HELP model cases. The k values of these
layers are similar to their adjacent layers and their refatively small thickness make their affect negligible.

3 Schroeder's approximation is used lo approximale the fongest length to the leachate collection In arder to accuralely eslimate head on the liner. It was used for the Inftial and Operational cases
lo model the combined effects of the sidewall and floor of the bottom liner. The equation for Schroeder's Approximation (L"yis: tength of the bottom slope * (volume of water from the bottom +
volume of waler at sidewall) / volume of water from the bottom {L'=Lb*(Vb+Vs)Vb}. Schroeder's approximation was nol used on the closad condition.

4 Depth of waste placement on side slope cases are an average height of waste over/under slope.

5 Gallons per minute (GPM} is calculated from the reporied peak and average daily volume in cubic feet per day and cubic feet per year, respeclively, within the HELP model cases.

€& Gallons per acre per day (GPAD) is calculated from the reported peak amd average daily volume in cubic feel per day and cubic feet per year, respectively, within the HELF model cases.

7 Schroeder's Approximation was not used for Closed condition cases since no leachate was generated.

8 Vegetative soil modeled as Silt Loam (M%),

9 Initial moisture content was user specified in all cases. All layers (where applicable) were modeled at field capacily except for Fly Ash, which was modeled al 0.22 volivo! {from R&.J).

10 SCS curve numbers were determined by the HELP model in alf cases.
11 HELP Medel Case No. Description:
Character 1: Denotes the landfill condition modeled. | - initial waste placement, C - intermediate operating, C - closed
Characters 2 - 3: Denole the type of leachale collection system modeled, GE - geocomposite, AM - aggregate material.
Character 4: Denotes the location along the bottom liner that was modeled. 1 - floor (botiom at 1%). 2 - side slope al 33%, 3 - Schroeder's Approximation
Characters 5 - 8: Reserved for the use of revisions to any particular run using the format of Rxxx. where xxx is the run number,
12 NA - Not applicable values In the sum of leachate flow or precipitation.
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Ameren Missouri
Labadie Energy Center Utility Waste Landfill
Franklin County, Missouri

EFFECT OF REDUCTION FACTORS ON HYDRAULIC CONDUCTIVITY

For geonet with two sided geotextile

Reduction Factors assumed by Koerner in Designing with Geosynthetics, 5th Ed. 2005

Table O-2
GECNETWITH GEOTEXTILE
INTRUSION GEONET REDUCTION FACTORS
RESULTANT
HYDRAULIC CHEMICAL [| GEQTEXTILE | PARTICLE HYDRAULIC
MANUFACTURER / MODEL THICKNESS "TRANSMISSIVITY  {lconpDucTIvITY]|  CREEP CLOGGING || INTRUSION | CLOGGING || CONDUCTIVITY
NUMBER MILS M MYSEC CMYSEC. CM/SEC FACTOR FACTOR FACTOR FACTOR CM/SEC
GSE PermaNet TRx (Soz/yd®) 300 0.76 | 2.2E-03 22 28.9 1.80 1.80 2 1.80 2.5
GSE PermaNet HL. {100z/yd®) 270 0.69 1.0E-03 10 14.6 1.80 1.80 2 1.80 1.3
GSE PermaNet UL (10oz/yd") 300 0.76 1.0E-03 10 13.1 1,80 1.80 2 1.80 1.1

NOTES:

1. Transmissivity as reported for various geocomposites from manufacturer's product data sheels.

Prepared by GREDELL Engineering Resources, Inc.

Cecember 2012




APPENDICES



Appendix O-1



1505 E. High Street S
Jefferson City, Missouri 65101 P GREDE - Englneermg -;5

Telephone No. (573) 656-8078 =
Fax No. (573) 659-0079 ..::_Besources, l“c- n

To: Rick Roberts, P.E.

From: Bruce Dawson, P.E.

CC: Tom Gredell, P.E.

Date: G/22/2012

Re: Reitz & Jens:Labadie UWL/Protective Cover Specification Development

Proposed Specification Language:

Protective caver shall consist of a well-graded aggregate with a pariicle size between 9.5 mm ang
0.075 mm, with 0 to 10 percent passing the No. 100 U.S. Sieve, a dx, particle size of (apgroximately)
0.5 to 0.8 mm, and a dy; particle size of {approximaiely) 0.2 to 0.4 mm.

Background:
MoDOT concrete sand (Missouri Standard Specifications for Highway Construction Section

1005):

% Passing 3/8" {9.5mim). 106

% Passing No. 4 (4.75 mm): 95-100
% Passing No. 8 {2.38 mm}): 70-100
% Passing No. 16 (1.20 mm): 45-90
% Passing No. 30 {0.589 mm): 15-65
% Passing No. 50 (0.297 mm): 5-30
% Passing No. 100 {0.152 mm}): 1-10

Estimated Coefﬁcsent of Permeability per Eq. 2.4, Peck Hanson Thornburn, p. 40:
k~CD10 where C=100/cm-sec and D1 is expressed in centimeters
for the above gradation, D4, will ba between 0.0297 and 0.0152 centimeters;
k is therefore estimated to be between 0.023 cmfsec and 0.088 cmifsec

Filter criteria per Table 2.2, Peck Hanson Thornburn, p. 49:

Non-uniform, sub-rounded particles: RE50 between 12 and 38; R15 between 12 and 40

Fly ash (from Reilz & Jens Fig 3-1, Labadie): dr @pprox. 0.027 mm, dig approx. 0.02 mm

Missouri River Sand (from examination of select sisve results from Washington Sand Co.):
Dse approx. 0.5 1o 0.9 mm, dqs approx. 0.2 to 0.35 mm

Resuiiant ratios: Rs, between 18 and 33, R4s between 10 and 18.

Conclusion:
"Typical' Missouri river sand dredged for concrete sand will protect Fly ash, per PHT Table 2.2 criteria,

Notes:

Develop “Note 5" in Detall Drawings {o address Protective Cover Material requirements. Compare to
similar material requirements note for non-carbonate aggregate drainage material and provide similar,
parallef language.
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GSE Nonwoven Geotextiles

L2
GSE Nenwoven Seotextiles are a family of steple fiber needlepunched geotextiies. The i% E
geotextiles are manufactured using an advarced manufacturing and quatity system to
produce the most uniform and consistent nonwoven neediepunched geotextile currentiy AT THE CORE:

avallalle 1 the industry. GSE combines a fiber selectinn and approval system with an

in-lme quality controf and a state-of-the-ar{ lzboratory to ensure that every roif shipped for separation, titration,
meels customer specificat:ons, protection and dratnage
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GSE Permailet HL Geascomposite

&
GSE PermaNet ML (High Load) geccompasite 1s manufactured with a GSE Permaiet {%" E
HL gecnet heat-bonded on one or toth sides with a2 GSE nonwoven needle-punched )
geotextile. The gectextile is available In mass perunit area range of 6 oz/yd® Lo AT THE CORE:
16 0z/vdl?. The creep resstant structure of the product ensures continuous fiow A bBigh Isad geocompocite
performance over a broad range of conditions and tong durations. The geocomposite with g creep-resistant
works as an efficient drainage medium and is idezl for extremely high compressive struciure thet engures
stress apphcations, continuous fiow
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A hign ioed geccomposite

[

with g creep-resistant
siruciure that ensures

continuous flow
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GSE PermaNet UL Geocomposite

GSE Permafet UL (Ultra Load) geocomposde s manufactured with a GSE PermanNet % E

AT THE CORE:

A veary high comoressive

S;?‘e?tgth gancomposie
Mih & creeperesisiant
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g

UL geonet heat-bonded on one or both sides with a GSE nonwoven needle-punched
geotextile. The ceotextile is avsilable in mass per unit area range of 6 oz/vd? to 16 oz/yd-.
The creep resistant structure of this product ensures contmnous How performance over

a broad range of conditions and long durations. The gescomposite works as an efficient

dramage medwm and is ideal for extremely high compressive stress applications.

Fmduct Speci icatmns
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Fisw Ra[é gcrr‘/ft

: UV Resestcnce % Qe{olﬂFd

P.Jncture Szrer*g[h Ib
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ASTM I3 4451

{ ASTM D 4491
[ ASTM D 4355
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1/R40006 ft
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Froduct Specifications [contimied]
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AT THE CORE:

A very high comprossive
strength goocomposite
wAll g creeparesisiant

continueus fow pariar.
mance over a broad range
of conditions and {ony
durations.




GSE Fabrilet TRx Geocomposite

GSE HyperiNet TRx geonelt is produced with a unique one step process that ccextrudes E'}i’}

n

creep resisfant columns Yo an intrusion resistant roof. The resulting triaxis| asonet is then

laminated t¢ 8 nonwoven geolextile filtration medis. This product zchigves high in-situ AT THE CORE:
transmissivity from optemelly onented flow channels that mamntain porosity because A high flow gescamposiie

of the intrusion and creep resistant neture of the triavial structure, The QeoComposite

proviges cantmuous performance over a broad range of conditions. 1F s well suited for i . o
aptimally criented flow

channels thal maintain
- stians, .
application FOrosity,

use In surface water collection and removal systems, gas venting, and landf)l dramnags

 Trenasnissnity” galfnmif £
! [Doutrte-Siden Compostte
Sngle-Siwded Compnsite

11825109
CETFEZRGT L

FI0F{ZZ w07 :
b BB (RS NG i

ASTH D 7005

Trangmicsivity
L Density. g/cm

| Tensde Strength? b/

Pungturs S

[

L A0 chImmy

§ACE, S sieve () ; ASTH D 4751
Permiltivity. sec © ASTH D dagi 1.8 iz

540,000 1t

| ;
¢ per formuiatien

Flow Rate, gprmdit

UY Resistance. ¥ retained

[Rlet]
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Y

! ool Area, it | Souble-$ided Composte 12400 . 2,400 2,250
;R A Simoie-Siden Componits F2700 - 2550
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE

HELP MODEL VERSION 3.07 {1 NOVEMBER 1597}
DEVELOPED BY ENVIRCNMENTAL LABRCRATCRY
USAE WATERWAYS EXPERIMENT STATICN

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
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PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOII. AND DESIGN DATA FILE:
OUTPUT DATA FILE:

S0LAR

TIME:

18:23

C:\HELP\ALPPR512.D4
C:\HELP\ALPTES12.D7
C:\HELP\RLPSR&612.D13
C:\HELP\ALPEV612.D11
c
C

: \HELB\OUT\IAM1R0G3.CQUT

DATE: 10/30/2012

: \HELP\INPUTS\IAMIR003.D10

AAKEEARRARARATRAA KR AT R AR T AT AT TR A AR AR AR A A A A AN A AR AR AR AT AT o h b d bbb dd oA d v hRAd

TITLE:

Ameren Missouri Labadie Proposed Utility Waste Landfill

I XERRAAR TR AA R LT AR AT R A AT A I A AL A A A AR AT A AT A A AT AR R AR AR AR AR A A A A bbb dbd bk hhk kot

NOTE:

THICKNESS

COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 30
= 84.00

POROSTITY = 0.5410
FIELD CAPACITY = 0.1870
WILTING POINT = 0.0470
INITIAL SOIL WATER CONTENT = 0.1935

EFFECTIVE SAT. HYD. COND.

NOTE:

H

INCHES
VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

0.4%9999987000E-04 CM/SEC
SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY

1.

FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE

34



TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 12.00 INCHES

POROSITY = 0.4170 VOL/VOL

FIELD CRPACITY = 0.045%0 VOL/VOL

WILTING POINT = 0.0180 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.0513 VOL/VOL

EFFECTIVE SAT. HYD. CCND. = 0.500000007000E~01 CM/SEC
LAYER 3

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

TEICKNESS = 12.0¢0 INCHES
POROSITY = 0.3970 VOL/VOL
FIELD CAPACITY = 0.0320 VOL/VOL

WILTING POINT
INITIAL SOIL WATER CONTENT

0.0130 VOL/VOL
0.0322 VOL/VOL

H

EFFECTIVE SAT. HYD. COND. = 0.250000000000 CM/SEC
SLOFPE = 1.00 PERCENT
DRATINAGE LENGTH = 541.0 FEET

LAYER 4

TYPE 4 - FLEXIBLE MEMBRANE LINEER
MATERIAL TEXTURE NUMBER 35

THICEKNESS = ¢.06 INCHES
POROSITY = 0.0000 VOL/VOL

FIELD CAPACITY = 0.0000 VOL/VOL
WILTING POINT = 0.0000 VOL/VOL
INITTIAL SOIL WATER CONTENT = 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC
FML PINHOLE DENSITY = 2.00 HOLES/ACRE

FML INSTALLATION DEFECTS = 2.00 HOLES/ACRE

FML PLACEMENT QUALITY = 2 - GOOD



TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16

THICKNESS = 24 .00 INCHES

POROSITY = 0.4270 VOL/VOL

FIELD CAPACITY = 0.4180 VOL/VOL

WILTING PCINT = 0.2670 VOL/VOL

INTTIAL SOIL WATER CONTENT = 0.4270 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.100000001000E-06 CM/SEC
GENERAL DESTGN AND EVAPORATIVE ZONE DATA

NOTE: ©SCS RUNCOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING S0IL TEXTURE #30 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF

A SLOPE LENGTH OF 541. FEET.

SCS RUNOFF CURVE NUMBER = 26.70
FRACTION COF AREA ALLOWING RUNOFF = 160.0

AREA PROJECTED ON HORIZONTAL PLANE = 28.100
EVAPORATIVE ZONE DEPTH = 12.0

INITIAL WATER IN EVAPORATIVE ZONE = 2.751
UPPER LIMIT OF EVAPORATIVE STORAGE = 6.492
LOWER LIMIT OF EVAPORATIVE STORAGE = 0.564
INITTIAL SNCW WATER = 0.000
INITIAL WATER IN LAYER MATERIALS = 27.505
TOTAL INITIAL WATER = 27.505

TOTAL SUBSUR

FACE INFLOW = 0.0¢C

EVAPOTRANSPIRATION AND WEATHER DATA

1.% AND

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR

.70 DEGREES
.50

28

300

.0 INCHES
40 MPH

.00
.00
Cco

N P

o\®

NOTE: EVAPOTRANSPIRATICON DATA WAS OBTAINED FROM
5T. LOUIS MISSOURI

STATICN LATITUDE = 38
MAXIMUM LEAF AREA INDEX = 0
START OF GROWING SEASON (JULIAN DATE) =
END OF GRCWING SEASON (JULIAN DATE)} =
EVAPORATIVE ZONE DEPTH = 12
AVERAGE ANNUAL WIND SPEED = 10,
AVERAGE 15T QUARTER RELATIVE HUMIDITY = 73
AVERAGE 2ZND QUARTER RELATIVE HUMIDITY = 67
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 71.
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 74.

0c

o



NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR ST. LOUIS MISSOURT

NORMAL MEAN MONTHELY PRECIPITATION (INCHES)

JAN/JUL FERB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
1.72 2.14 3.28 3.55 3.54 3.73
3.63 2.5E 2.70 2.32 2.53 2.22

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR ST. LOUIS MISSOURI

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL PEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
28.60 33.80 43.20 56.10 65.60 74 .80
78.90 77.00 69.70 57.90 44 .60 34.20

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FCR ST. LOUIS MISSOURI
AND STATION LATITUDE = 38.70 DEGREES

R EEEE R E R R E L SR LR EEESEESEERESREEREESEREESEEEEEREEEEREEFEEEEREE RN R E R YT

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 7

PRECIPITATION
TOTALS 1.71 2.08 3.24 3.42 3.42 5.13
3.06 2.47 2.32 2.38 2.97 1.75
STD. DEVIATIONS 0.89 1.36 0.81 1.50 1.81 1.30
1.58 1.66 1,35 1.37 l1.62 1.07
RUNOFF
TOTRELS 0.497 0.870 1.175 0.942 1.125 1.82%
1.603 0.656 ¢.709 0.709 1.11i¢® 0.290
STD. DEVIATIONS 0.245 0.749 0.885 0.685 l1.168 0.610

C.757 0.592 0.583 0.721 0.845 0.351



EVAPOTRANSPIRATION

TOTALS 0.462 0.941 2.235 3.028 2.582 3.234
2.493 1.9883 i.446 1.278 1.318 g.780
STD. DEVIATIONS 0.16% 0.484 0.287 0.647 0.9821 0.966
0.645 0.5%4 0.801 0.526 0.214 0.214

LATERAL DRAINAGE COLLECTED FROM LAYER 3

TOTALS 0.085¢ 0.0745 0.080¢C 0.0953 0.1163 0.0249
0.0621 G.0318 0.03210 0.0575 0.0759 0.0920

STD. DEVIATIONS 0.0801 0.0es0 0.0768 0.0839 0.0793 0.0517
6.0357 0.0257 0.0182 0.0510 0.0688 0.0740

TOTALS c.coo0 0.0000 G.0000 ¢.0000 ¢.0000 0.0000
C.C000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.¢0c0 0.0000 0.0000

AVERAGES 0.1046 0.1008 0.098% 0.1221 O.i432 0.1207
0.0765 0.0391 0.0385 0.0708 0.0966 0.1133

STD. DEVIATIONS 0.0986 0.0926 0.0346 0.10867 0.0977 0.0658
0.0440 0.0316 6.0232 0.0628 0.0876 c.0511

LR R R S AR R R R LR EEEESEEEEEREEEREREEEEEEEEEEEEEEEREEEEREEEERE R R R R I I
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 7
S wewes cu. FEET PERCENT
SRECTPITATION 33.5 ( 3.610)  3463147.5  100.00
RUNOFF 10.923 ( 2.5198) 1114135.75 32,171
EVAPOTRANSPIRATION 21.782 { 2.0850) 2222852.00 64.186
LATERAL DRAINAGE COLLECTED 0.89622 { 0.59928) $1488.367 2.64177

FROM LAYER 3



PERCOLATICN/LEAKAGE THROUGH 0.00008 { 0.00005) 8.33%5 0.00024
LAYER &

AVERAGE HEAD ON TOP 0.084 { 0.063)
OF LAYER 4

CHENGE IN WATER STCRAGE 0.340 { 1.3845) 34663.22 1.001

LR RS S S E RS E R SRR S AR RS ST RS R R SRS R EEEEEFEEEEE TR R X R R E R E X R R R R L

LEER AR E R A SRR RS RS R RS LR RS SRR EER R R R R R X R I T S I U R R U R gy

PEAK DAILY VALUES FOR YEARS 1 THROUGH 7
T wems) (eu. ero
PRECIPITATION "";jéé ----- é%;;g;j;éi_h
RUNOFF i.8¢6 193352.5780
DRATINAGE COLLECTED FROM LAYER 3 0.00731 745.62543
PERCOLATION/LEAKAGE THROUGH LAYER 5 0.00000C21 0.0628¢6
AVERAGE HEAD CON TOP OF LAYER 4 0.279
MAXTIMUM HEAD ON TOP OF LAYER 4 0.54¢C

LOCATION OF MAXIMUM HEAD IN LAYER 3

(DISTANCE FROM DRAIN) 17.6 FEET
SNOW WATER 1.38 140819 .5620
MAXIMUM VEG, S0IL WATER (VOL/VOL) 0.3792
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0470
*%+  Maximum heads are computed using McEnroe's eguations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Envircnmental Engineering
Vol. 119, Ne. 2, March 1993, pp. 262-270.

LRSS S EEE R RS SR RE R EEEEEREEEEE RS SRR EEREREEEREREREEEEEEEEEEEEE T TR I I I I
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FINAL WATER STORAGE AT END OF YEAR 7
""""""""""""" LavER  (momes)  (vorjvon)
e 18.3273 02182
2 0.8886 0.0741
3 0.419¢ 0.0350
4 0.0000 0.0000
5 10.2480 0.427C

SNOW WATER G.000
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HYDROLOGIC EVALUATION OF
HELPF MODEL VERSION 3.07

LANDFILL PERFORMANCE
{1 NOVEMBER 1997)

DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION
FOR USEPA RISK REDUCTION ENGINEERING LABORATQORY
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PRECIPITATION DATA FILE:
TEMPERATURE
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
S0TL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

TIME:

18:36

DATA FILE:

N nnn

DATE: 10/30/2012

:\HELP\ALPPR612 .D4
:\HELP\ALPTEG12.D7

: \HELP\ALPSRE12.D13
\HELP\ALPEV612 .D11

: \HELP\ INPUTS\IAM3RC03.D10
s \HELP\CUT\IAMIR003.0UT

A S AR SRR RS ER AR E R LR EREREEEEEEEREEREEEEEEEEEEEERELEREEREEREEREEEEEEE X TR R E R R

TITLE:

Ameren Missouri Labadie Proposed Utility Waste Tandfill

LR R R R R SRR EEEE S AR EEEESEESEEREEEEEEESEEEEEEEEEEEEEREEEREEEEEEE TR IR TR TR T I I

NOTE:

INITIAL SOIL WATER CONTENT

COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM,

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERTAL TEXTURE NUMBER 30
THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT S

I¢

EFFECTIVE SAT. HYD. COND. =
SATURATELD HYDEAULIC CONDUCTIVITY IS MULTIPLIED BY
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

NOTE:

84 .00 INCHES
0.5410C VOL/VOL
0.1870 VOL/VOL
0.0470 VOL/VOL
0.1945% VOL/VOL
0.459999987000E-04 CM/SEC

1.

INITIAL MOISTURE CONTENT OF TEE LAYERS AND SNOW WATER WERE
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TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER v
THICKNESS = 12.00 INCHES
PCROSITY = 0.4170 VOL/VOL
FIELD CAPACITY = 0.0450 VOL/VOL
WILTING POINT = 0.0180 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0498 VOL/VOL
EFFECTIVE SAT. HYD. COND. = (0.50000000700CE-01 CM/SEC

LAYER 3
TYPE 2 - LATERAL DRAINAGE LAYER

MATERIAL TEXTURE NUMBER 0
THICKNESE = 12.00 INCHES
POROSITY = 0.3870 VOL/VOCL
FIELD CAPACITY = 0.0320 VOL/VOL
WILTING POINT = 0.0130 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0322 VOL/VOL
EFFECTIVE SAT. HYD. COND.. = 0.250000000000 CM/SEC
SLOPE = 1.00 PERCENT
DRATNAGE LENGTH = 725.0 FEET

LAYER 4
TYPE 4 - FLEXIBLE MEMBRANE LINER

MATERIAL TEXTURE NUMBER 35
THICKNESS = 0.06 INCHES
POROSTITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL
WILTING PCINT = 0.0000 VOL/VOL
INITIAL SCIL WATER CONTENT = 0.0000 VOL/VCOL
EFFECTIVE SAT. HYD. COND. 0.199999996000E-12 CM/SEC
FML PINHOLE DENSITY = 2.00 HOLES/ACRE
FML INSTALLATION DEFECTS = 2.00 BOLES/ACRE
FML PLACEMENT QUALITY = 3 - GOOD



TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMEBER 16

THICKNESS = 24 .00 INCHES
POROSITY = 0.4270 VOL/VQOL

FIELD CAPACITY = 0.4180 VOL/VQCL
WILTING POINT = 0.3670 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.4270 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.10000C0010C0E-06 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZCNE DATA

NOTE: SCS8 RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SCIL TEXTURE #30 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF

A SLOPE LENGTH OF 725, FEET.

8CS5 RUNOFF CURVE NUMBER = 96.60
FRACTION OF AREA ALLOWING RUNOFF = 100.0

AREA PROJECTED ON HORIZONTAL PLANE = 31.400
EVAPORATIVE ZONE DEPTH = 12.0

INITIAL WATER IN EVAPORATIVE ZONE = 2.864
UPPER LIMIT OF EVAPORATIVE STORAGE = 6.492
LOWER LIMIT OF EVAPORATIVE STORAGE = 0.564
INITIAL SNOW WATER = 0.000
INTTIAL WATER IN LAYER MATERIALS = 27.572
TOTAL INITIAL WATER = 27.572

TOTAL SUBSUR

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FRCOM

ST

STATION
MAXIMUM
START ©

END OF GRCWING SEASON (JULIAN DATE)
EVAPORATIVE ZONE DEPTH

AVERAGE
AVERAGE
AVERAGE
AVERAGE
AVERAGE

i
[}

FACE INFLOW .00

EVAPOCTRANSPIRATION AND WEATHER DATA

. LOUIS MISSOURT

LATITUDE

LEAF AREA INDEX
F GROWING SERSON (JULIAN DATE)

It

il

ANNUAL WIND SPEED =
18T QUARTER RELATIVE HUMIDITY
2ND QUARTER RELATIVE HUMIDITY =
3RD QUARTER RELATIVE HUMIDITY =
4TH QUARTER RELATIVE HUMIDITY =

li

38
0

12
ERY

73.

67
71
74

1.% AND

PERCENT
ACRES
TINCHES
INCHES
INCEES
INCHES
INCHES
INCHES
INCHES
INCHES/YEARR

.70 DEGREES
.50

98
300

.0 INCHES
.40 MPH
00
.00
.00
.00

o S AR o T



NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR ST. LOUIS MISSOURI

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JARN/JUL FEB/AUG MAR/SEP APR/OCT MAEY /NQV JUN/DEC
1.72 2.14 3.28 3.55 3.54 3.73
3.63 2.55 2.70 2.32 2.53 2.22

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED UIING
COEFFICIENTS FOR S8T. LOUIS MISSOURI

NORMAIL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
28.560 33.80 43 .20 56.10 65.60 74 .80
78.90 77.00 692.70 57.20 44.60 34,20

NOTE: SOLAR RADIATICN DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR ST. LOUIS MISSOURT
AND STATION LATITUDE = 38.70 DEGREES

R RS RS SRS RS SRR RS EEEEEREREREEEE R EELEREEREEEEEEEEEEREEREREEREEE SRS EEE R R R R R R R SRR RN

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 7

PRECIPITATION
TOTALS 1.71 2.08 3.24 3.42 3.42 5.13
2.06 2.47 2,32 2,38 2.97 1.75
STD. DEVIATIONS 0.89 1.36 0.81 1.50 1.81 1.30
1.58 1.66 1.35 1.37 1.62 1.907
RUNOFF
TOTALS 0.495 0.864 1.152 0.915 1.085 1.790
0.968 0.641 0.689%9 0.706 1.088% G.283
STD. DEVIATIONS 0.241 0.742 C.889 0.683 1.148 0.601

0.729 0.577 0.572 0.739 0.831 0.342



EVAPOTRANSPIRATION

TOTALS 0.465 0.954 2.287 3.008 2.6l3 3.299
2.410 2.152 1.455 1.242 1.312 0.784
S5TD. DEVIATIONS 0.171 0.485 0.282 0.675 1.015 0.980
0.814 1.029 0.330C 0.508 0.268 0.209

LATERAL DRAINAGE COLLECTED FROM LAYER 3

TOTALS 0.0910 0.0802 0.0855 0.1013 0.1152 0.08928
0.0644 0.0345 0.0358 0.0665 0.0848 0.1003

STD. DEVIATIONS 0.0845 0.0751 0.0805 0.0853 .0843 0.0607
0.0376 0.02458 0.0165 0.05893 0.0744 0.0785

L]

TOTALS 0.0000 0.0000 ¢.0000 0.0000C 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 C.0000
STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 G.C000
0.0000 0.0000 0.0000C 0.0000 C.0000 0.0000

AVERAGES 0.1501 0.1449% 0.1411 0.1728 0.1801 0.1583
0.1063 0.0570 0.0611 0.1087 0.1445 0.1655

o
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.1328 0.1454
L0282 0.0978
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L1391 0.1034
.1268 0.12986

STDh. DEVIATIONS
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LVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THRCUGH 7
S ncRES cu. FEET pERCENT
PRECTPITATION 33.95  ( 3.610)  3869851.5  100.00
RUNOFF 10.697 {( 2.5448) 1219280.12 31.507
EVAPOTRANSPIRATION 21.857 ( 2.0606) 2502747.50 64.673
LATERAL DRAINAGE COLLECTED 0.9521% ( 0.63655) 108532.078 2.80455

FROM LAYER 3



PERCOLATION/LEAKAGE THROUGH c.oc01l ( 0.00007) 12.764 0.00033
LAYER 5

AVERAGE HEAD ON TOP 0.133 { 0.0889)
OF LAYER 4

CHANGE IN WATER STORAGE 0.345 ( 1.3618) 39275.45 1.015

FAFAEERX AT AT ATAA IR AAAR AR LA A AR A A AT AR A AR A A dhdh bbb d kT rhr kA rrdhrdatdrhardorhodxddhi

FREE R EE SRR E SR SRR SRR EEEEEEERE SRR EEE R E R R R R R R R R R R R R

PEAK DAILY VALUES FCR YEARS 1 THROUGH 7
- (moems) v ery
PRECIPITATION ““;Té; 77777 ;;é;;;j;é;*”
RUNOFF 1.874 213547.0620
DRAINAGE COLLECTED FROM LAYER 3 c.00712 811.63214
PERCOLATION/LEAKAGE THROUGH LAYER 5 0.000001 0.08%258
AVERAGE HEAD ON TOP OF LAYER 4 0.364
MAXTIMUM HEAD ON TOP OF LAYER 4 0.705

LOCATION OF MAXIMUM HEAD IN LAYER 23

(DISTANCE FROM DRAIN) 23.2 FEET
SNOW WATER 1.38 157357.084¢
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3778
MINIMUM VEG. SOIL WATER (VOL/VOL) C.0470
*+%  Maximum heads are computed using McEnroe's equations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Xansas
ASCE Journal cof Environmental Engineering
Vol. 119, No. 2, March 1983, pp. 262-270.
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FINAL WATER STORAGE AT END OF YEAR 7
““““““““““““““““ aveR  (moEss)  (onvon)
e 18,3947 o0.2190
2 0.8023 0.0752
3 0.4397 0.0366
4 0.0000 0.00C0
5 10.2480 0.4270

SNOW WATER 0.000

R R EE RS EE RS S SRS RS AR R SR RS RE S SR SRR EEEEREREE R EE R EE R R I A 2 I I g g A A
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HYDROLOGIC EVALUATICON OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)
DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION
FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
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FPRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SCIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

TIME:

15:22

: \HELP\ALPPR612 .D4
: \HELP\ALPTES12 .D7
s \EELB\ALPSR612.D13
: \HELP\ALPEV612.D11

o nNnnaon

: \HELP\OUT\IGE1R003,QUT

DATE: 10/30/2012

: \HELP\ INPUTS\IGE1IR0C3.D10

[EEEREEEE RS RS SRS A SR R R RS R EEEREEES S EEREERESERERERSEERE R R R R R I 2 I I 3 TR S g S Y

TITLE:

Ameren Missouril Labadie Proposed Utility Waste Landfill

IEE RS R EE S A S SR RS SR A SRS R EE R SR SRR RS EEEEERE R EEREEEREEEEREEEREE R R R LR R E R EE RS

NOTE :

THICKNESS

COMPUTED AS NEARLY STEARDY-STATE VALUES

BY THE

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 320
84.00C

POROSITY = 0.5410
FPIELD CAPACITY = 0.1870
WILTING POINT = 0.0470

INITIAL SOIL WATER CONTENT

0.1835

il

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

PROGRAM.

EFFECTIVE SAT. HYD. CCND. = (0.499999987000E-04 CM/SEC

NOTE :

SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 1,

FOR ROOT CHANNELS IN TOP HALF CF EVAPORATIVE ZCNE.

INTTIAL MOISTURE CONTENT OF THE LAYERS AND SNCW WATER WERE

34



TYFE 1 - VERTICAL PERCCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 12.00 INCHES

POROSITY = 0.4170 VOL/VOL

FIELD CAPACITY = 0.0450 VOL/VOL,

WILTING POINT = 0.0180 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.0513 VOL/VQOL

EFFECTIVE SAT. HYD. COND. = 0.50C000007000E-01 CM/SEC
LBAYER 3

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 0.69 INCHES
POROSITY = 0.8500 VOIL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL
WILTING POINT = 0.0050 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0114 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 1.29959985000 CM/SEC
SLOPE = 1.00 PERCENT
DRAINAGE LENGTH = 541.0 FEET
LAYER 4
TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35
THICKNESS = 0.086 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL
WILTING POINT = 0.0000 VOL/VOL
INITIAL SQIL WATER CONTENT = 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND, = 0.1999599%6000E-12 CM/SEC
FML, PINHOLE DENSITY = 2.00 HOLES/ACRE
FML INSTALLATION DEFECTS = 2.00 HOLES/ACRE

FML PLACEMENT QUALITY = 3 - GOOD



THICEKNESS
POROSITY
FIELD CAPR
WILTING P
INITIAL S
EFFECTIVE

TYFE 3 - BARRIER B0OIL LINER
MATERTAL TEXTURE NUMBER 16

= 24 .00 INCHES
= 0.4270 VOL/VOL
ACITY = 0.4180 VOL/VOL
QINT = 0,3670 VOL/VOL
OIL WATER CONTENT = 0.4270 VOL/VOL
SAT,. HYD. COND. = (0.1000C0001000E-06 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATZA

NOTE: SCS RUNCFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #30 WITH BARE

GROUND CONDITICNS, A SURFACE SLOPE OF

A SLOPE LENGTH OF 541. FEET.
8CS8 RUNOFF CURVE NUMBER = 26.70
FRACTION OF AREA ALLOWING RUNOFF = 100.0
AREA PROJECTED ON HORIZONTAL PLANE = 28,10
EVAPORATIVE ZONE DEPTH = 12.0
INITIAL WATER IN EVAPORATIVE ZONE = 2.75
UPPER LIMIT OF EVAPORATIVE STORAGE = 6.49
LOWER LIMIT OF EVAPORATIVE STORAGE = 0.56
INITIAL SNOW WATER = 0.00
INITIAL WATER IN LAYER MATERIALS = 27,12
TOTAL INITIAL WATER = 27.12
TOTAL SUBSURFACE INFLOW = 0.00

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

5T

STATION
MAX TMUM
START C
END OF

EVAPOTRANSPIRATION AND WEATHER DATA

. LOUIS MISSOURI

LATITUDE

LEAF AREA INDEX
F GROWING SEASON (JULIAN DATE) =
GROWING SEASON (JULIAN DATE) =

EVAPORATIVE ZONE DEPTH =

AVERAGE
AVERAGE
AVERAGE
AVERAGE
AVERAGE

ANNUAL WIND SPEED =
18T QUARTER RELATIVE HUMIDITY =
2ND QUARTER RELATIVE HUMIDITY =
3ED QUARTER RELATIVE HUMIDITY =
4TE QUARTER RELATIVE HUMIDITY =

0

1
2
4
0
7
7

38
0

1z,
10.
73,
67.
71.
74.

1l.% AND

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR

.70 DEGREES
.50

28

300

0 INCHES
40 MPH

Go
00
co
00

o of of of T



NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR 8T. LOUIS MTSSQURI

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP RPR/OCT MAY/NCV JUN/DEC
1.72 Z2.14 3.28 3.55 3.54 3.73
3.83 2.55 2.70 2.32 2,53 2.22

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR ST. LOUIS MTISSOURI

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT}

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /HOV JUN/DEC
28.60 33.80Q 43.20 56.10 65.60 74 .80
78.390 77.00 69.70 57.%0 44 .60 34.20

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FCR ST. LOUIS MISSOURI
AND STATION LATITUDE = 38.70 DEGREES

LR R R AL S S SRR EREEEREEESE RS E SRR RS EREEREEEEEREEEREEERESEEEEREEREREIEEE I I I I I I g Y g

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 7

PRECIPITATION
TCTALS 1.71 2.08 3.24 3.42 3.42 5.13
3.06 2.47 2.32 2.38 2.897 1,75
STD. DEVIATIONS 0.89 1.36 0.81 1.50 1.81 1.30
1.58 1,66 1.35 1.37 1.62 1.07
RUNOFF
TOTALS 0.497 0.870 1.175 0.942 1.125 1.828
1.003 0.656 0.708% 0.709 1.119 0.290
STD. DEVIATIONS 0.245 0.749 6.885 0.685 1.168 0.610

C.787 0.592 0.583 0.721 0.845 0.351



EVAPOTRANSPIRATION

TOTALS 0.462 0.941 2.235 3.ozg 2.582 3.234
2.493 1.983 1.446 1.278 1.318 0.780
STD. DEVIATIONS 0.165 0.484 C.287 0.647 0.921 0.9%66
0.645 0.994 0.801 0.536 0.214 0.214

LATERAL DRAINAGE COLLECTED FROM LAYER 3

TOTALE 0.C846 0.0737 0.0729 0.1030 06.1179 0.0878
0.0533 0.0256 0.0338 0.0642 0.0804 0.0953

STD. DEVIATIONS 0.0789 0.0651 0.0769 0.0874 0.0751 0.0459
0.0333 0.0234 0.022¢ 0.0612 0.0717 0.074%

TOTALS 0.00C0 0.0000 0.0000 0.0000 0.00C0 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 C.0000

STD. DEVIATIONS 0.0000 0.000¢0 0.0000 0.000C0 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0200 G.0191 0.0189 0.0252 0.027% 0.0215
0.0126 0.0061 0.0083 0.0152 0.0197 0.0226

STD. DEVIATIONS 0.0187 c.0178 0.0182 0.0214 0.0178 0.0112
0.00783 0.0056 0.0054 0.0145 0.0175 0.0177

LR RS SRS EE SRR SRS SRS EERE RS EEREEEEE SRR R R LR R RS EEEE R R LR
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AVERAGE ANNUAL TOTALS & (STD. DEVIATICONS) FOR YEARS 1 THROUGH 7
S NcEES cu. FEET PERCENT
PRECTPITATION 33.95  ( 3.610)  3463147.5  100.00
RUNOFF 10.823 ( 2.5198} 1114135.75 32.171
EVAPOTRANSPIRATION 21.792 { 2.0850) 2222852.00 64.186
LATERAL DRAINAGE COLLECTED 0.89941 ( 0.59344; 91742.234 2.64910

FROM LAYER 3



PERCOLATION/LEAKAGE THROUGH 0.00002 { 0.00001} 2.038 0.00005
LAYER &

AVERAGE HEAD ON TOF 0.018 ¢ 0.012)
OF LAYER &

CHANGE IN WATER STORAGE 0.337 { 1.3648) 24415.69 0.9%4

LR E R R SRR RS S R R R R SRR R R RSN A L R R RS R R R R T e E R LS
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 7
T wemms) qcw. FTo
PRECIPITATION ““;ng mmmmm ;é;;é;j;;;iﬁ
RUNCFF 1.896 1933%82.5780
DRAINAGE COLLECTED FROM LAYER 3 0.00787 802.88251
PERCOLATION/LEAKAGE THROUGH LAYER & 0.000000 0.0151¢
AVERAGE HEAD ON TOP OF LAYER 4 0.058
MAXIMUM HEAD ON TOP OF LAYER 4 0.114

LOCATION OF MAXIMUM HEAD IN LAYER 3

(DISTEANCE FROM DRAIN) 5.0 FEET
SNOW WATER 1.38 140819.5620
MAXIMUM VEG. SOIL WATER {(VOL/VOL} 0.3792
MINIMUM VEG. SCIL WATER (VOL/VOL} 0.0470
**%  Maximum heads are computed using McEnroe's equations. #*%%

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

IR RS S SR A EEEEEEEEEEEEEREEEEEREEERSESEEESERESESERSERESEREEEEEEEEEXERXX X E X R X



Kkdhkhkhhhkddhdhhdhddadddrdhddhtdrhax b kT d A A dr R b d bk dddddhddr bk rdhdhhdhdhdhhddhd

FINAL WATER STCRAGE AT END OF YEAR 7
"""""""""""""" taven  (memes)  wonvon
1 15,3273 o.2182
2 0.8886 0.0741
3 0.0246 0.0357
4 0.000C0 0.0000
5 10.2480 0.4270

SNOW WATER 0.000C

I RS SR EE R RS A S SRS SR RS EESEEREEEEEREREREEEEEEEEEREREREERE R R I I g g - S U Y g g S S
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HYDROLOGIC EVALUATION OF LANDFILI. PERFORMANCE

HELP MODEL VERSION 3.07

(1 NOVEMBER 1987)

DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION
FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
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PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPCTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

TIME:

4

NOoOOonNn

DATE: 10/30/2012

:\HELP\ALPFR612.D4
:\HELP\ALPTEG12 .17

s \HELP\ALPSR612.D13

: \HELP\ALPEV512.D11

: \HELB\ INPUTS\ IGEZRC03 .D10
:\HELE\OUT\IGE2R003.0UT

IR E RS ST S EEEEE S S S SRS SRS SEE AR EEEEEEEESEEEEREEEEEEEEEEEE RIS R I I I R g e S

TITLE:

Ameren Misscuri Labadie Proposed Utility Waste Landfill

IR R B SRR RS S EEEE R SRR RIS EE SRS SR A EELEREEEEEEEEEEEFEEXE EEE EEE T EE TR TR

NOTE:

INITIAL SOIL WATER CONTENT

COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 30
THICKNESS =
POROSITY a
FIELD CAPACITY =
WILTING POINT =

EFFECTIVE SAT. HYD. COND. =
SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE,

NOTE:

42.00 INCHES
0.5410 VOL/VOL
0.187C VOL/VOL
0.0470C VOL/VOL
0.219% VOL/VOL

0.499999987000E-04 CM/SEC

1.

INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
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TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 12.00 INCHES

PORCSITY = 0.4170 VOL/VOL
FIELD CAPACITY = 0.0450 VOL/VOL
WILTING POINT = 0.0180 VOL/VOL

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND,

1l

0.0528 VOL/VCL
0.500000007000E-01 CM/SEC

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 0.69 INCHES
POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0160 VOL/VOL
WILTING POINT = 0.0050 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0100 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 1.2959929325000 CM/BEC
SLOPE = 33.33 PERCENT
DRAINAGE LENGTH = 60.0 FEET

LAYER 4

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHES

POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOIL/VOL
WILTING PCINT = 0.0000 VOL/VOL

0.0000 VOL/VOL
0.199%99996000E-12 CM/SEC

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY 2.00 HOLES/ACRE
FML INSTALLATION DEFECTS 2.00 HOLES/ACRE
FML: PLACEMENT QUALITY = 3 - GOCD

]



TYPE 3 - BARRIER S80CIL LINEE
NUMBER 16

MATERIAL TEXTURE
THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

It

H

24,00
0.427¢
0.418¢C
0.3670
0.4270

INCHES
VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL
0.100000001000E-06 CM/SEC

GENERAL DESIGN AND EVAPCRATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SCIL TEXTURE #30 WITH BARE
GROUND CONDITICNS, A SURFACE SLOPE OF

A SLOPE LENGTH OF 60.

SCS5 RUNOFF CURVE NUMBER

FRACTICN OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEFPTH

INITIAL WATER IN EVAPORATIVE ZCONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

FEE

T.

.00

L300

. 962
.492
.564
.00a
124
.124
.00

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATICN DATA WAS OBTAINED FROM
8T. LOUIS MIESOURL

STATION LATITUDE
MAXIMUM LEAF AREA INDEX

START OF GROWING SEASON (JULIAN DATEH)
END CF GROWING SEASON (JULIAN DATE)

EVAPORATIVE ZONE DEPTH
AVERAGE ANNUAL WIND SPEED

AVERAGE 15T QUARTER RELATIVE HUMIDITY
AVERAGE 2ND QUARTER RELATIVE HUMIDITY
AVERAGE 3RD QUARTER RELATIVE HUMIDITY
AEVERAGE 4TH QUARTER RELATIVE HUMIDITY

38
0

= 12,
= 10.
= 73,
= 67.
= 71.

74

1.% AND

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCEES
INCHES
INCHES
INCHES/YEAR

.70 DEGREES
.50

98
300

0 INCHES
40 MPH

0o
[y
oo
.00

o° o of of =



NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR ST. LOUIS MISSOURT

NORMAL MEAN MONTHLY PRECIPITATION {INCHES)

JRN/JUL FEB/AUG MAR/SEP APR/OQCT MAY /NOV JUN/DEC
1.72 2.14 3.28 3.55 3.54 3.73
3.63 2.55 2.70 2.32 2.53 2.22

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR ST. LOUIS MISSOURI

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FER/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
28.60 33.80 43.20 56.10 65.60 74.80
78.90 77.00 69.70 57.%0 44.60 34.20

NOTE: SCOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR 85T. LOUIS MISSOURI
AND STATION LATITUDE = 38.70 DEGREES

LE R R E AR SRR R R AR R R R EEEEREEEESERSERSEESESESEEEEREREEREEEEE &R & R I I i X3

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 7

PRECIPITATION
TOTALS 1.71 2.08 3.24 3.42 3.42 5,13
3.08 2.47 2.32 2.38 - 2,97 1.75
STD. DEVIATIONS 0.89 1.36 0.81 1.50 1.81 1.30
1.58 1.66 1.35 1.37 1.62 1.07
RUNOFF
TOTALS G.507 0.889 1.245 1.036 1.208 1.986
1.093 0.720¢ 0.766 0.767 1.1%4 0.312
STD. DEVIATIONS 0.257 0.773 0.878 0.747 1.195 0.629

0.80% 0.634 0.624 0.759 0.881 0.379



EVAPOTRANSPIRATION

TOTALS 0.462 0.938 2.218 2.882 2.536 3.000
2.134 1.840 1.360 1.107 1.207 G.759
STD. DEVIATIONS 0.168 0.481 0.305 0.650 0.941 0.921
0.606 0.83¢6 0.814 0.498 0.251 0.207

LATERAL DRAINAGE COLLECTED FROM LAYER 3
TOTALS 0.1049 0.1204 0.1589% 0.1257 0.1343 0.1955

0.2012 0.1718 0.1324 0.1z282 0.1346 0.1298

S5TD. DEVIATIONS ¢.050¢9 0.0786 0.082¢2 0.0604 0.1908 0.1581
0.0932 0.0726 0.0467 0.0489 0.053% 0.0408

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0C00¢
0.0600 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 ¢.C000 0.c000 0.0000 0.0C00
0.0000 0.,0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.0002 0.0002 0.0003 0.0002 06.0002 0.0003
0.0003 0.0003 0.0002 0.0002 0.0002 0.0002

STD. DEVIATIONS 0.0001 0.0001 0.c001 0.0001 0.0003 0.0003
L0001 0.0001 0.000CL G.0001
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS} FOR YEARS 1 THROUGH 7
S ewss cu. FEET PERCENT
SRECTPITATION 33095 ( 2.610)  406704.2  100.00
RUNOFF 11.722 { 2.5523) 140417.73 34.526
EVAPOTRANSPIRATION 20.443 { 1.9893) 244887.45 60.213
LATERAL DRAINAGE COLLECTED 1.744%8 ( 0.72759) 205803.158 5.139865

FROM LAYER 23



PERCOLATION/LEAKAGE THROUGH 0.00000 ( 0.00000) 0.013 0.00000
LAYER 5

AVERAGE HEAD ON TOF 0.000 | 0.000}
OF LAYER 4

CHANGE IN WATER STORAGE 0.041 { 1.0336) 495,82 0.122

A A A I AIRAERAXRAATRAANKRR AR R ARARR AR AR AR AT bR A h hhhdddhdddadrdahdadrdrdrd b AdkddAdd it rhrahhhhdrdtt

FAE kA A FAFTRRARFARARRFARTN R AARFT AR A AN AT R A I T A A A A AT A A T bR R x b F b d ki Fdrdr A ddrhhdhhhoi

PEAK DAILY VALUES FOR YEARS 1 THROUGH 7
e
PRECIPITATION | 7kété5 ____ éi;;gjéééfw
RUNOFF 1.240 23245.0449
DRAINAGE COLLECTED FROM LAYER 3 0.02107 252.41108
PERCOLATICN/LEAKAGE THROUGH LAYER 5 0.000000 0.00008
AVERAGE HEAD ON TOP OF LAYER 4 0.001
MAXTIMUM HEAD ON TOP OF LAYER 4 0.01z2

LOCATION OF MAXIMUM HEAD IN LAYER 3

(DISTANCE FROM DRAIN) 0.0 FEET
SHNOW WATER 1.38 16537.5293
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.355¢6
MINIMUM VEG. SOIL WATER (VOL/VOL} 0.c47¢C

k%%  Maximum heads are computed using McEnroe's eguations. *#%

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnrce, University of Ransas
ASCE Journal of Envirconmental Engineering
Vol. 119, No. 2, March 19%3, pp. 262-270.
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FINAL WATER STORAGE AT END OF YEAR 7
*************** LAvER  (mwemss)  (von/von)

e 9,287 02211
2 0.871z2 0.0726
3 0.0072 0.0105
4 0.000¢C 0.0000
5 10.2480 0.4270

SNOW WATER 0.000

R R SRR SRR AR R EEEEERESEEEEEEEEEERLEREEEEEEREEEESEEEEE R R e ]
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE

HELP MCDEL VERSION 3.07

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

{1 NOVEMBER 1997}
DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION
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EEREEREEEEEEEEEELE R EEEEEEEEEEEEEER LR LR EEEEEEEEEEEREEER S EE R TR I N X 3
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PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATICN DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
QUTPUT DATA

TIME :

18:17

FILE:

o non

DATE: 106/30/2012

:\HELP\ALPPRE12.D4
\HELP\ALPTRG12 . D7
: \HELP\ALPSR&12.D13
:\HELP\ALPEV612.D11
: \HELP\TINPUTS\IGE3R003.D10
: \HELP\OUT\IGE3R003.0UT

hhk ok kI F R I RRARR AR AR T AA R IR AR AL A I A AR AR A AAA I IR TR AT AR IR KRR AR A AT A b kA bbb akhdddihdhx

TITLE:

Emeren Missouri Labadie Proposed Utility Waste Landfill

hAkF kAR A IR AR R TR R IR AR AT A A I A A I AR A IR TAE A AR AT A A TR AR A AT T A A AR Rk kb dd TRk hk b dhhkdohddohd

NOTE:

NOTE:

INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW

COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 30
TEICKNESS =
POROSTITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL SOII. WATER CONTENT =
BEFFECTIVE SAT. HYD. COND. =

84.00
0.5410
0.1870
0.0470
06.1945

0.499999987000E-04 CM/SEC
SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

1

FOR ROOT CHANNELS IN TCP HALF OF EVAPORATIVE ZONE.

WATER WERE

.34



TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 4]
THICKNESS = 12.00 INCHES
POROSITY 0.4170 VOL/VOL
FIELD CAPACITY = 00,0450 VOL/VOL
WILTING POINT = 0.0180 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.04%8 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.500000007000E-01 CM/SEC

LAYER 3
TYPE 2 - LATERAL DRAINAGE LAYER

MATERIAL TEXTURE NUMEER )
THICKNESS = 0.69 INCHES
PCROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL
WILTING POINT = 0.0050 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0114 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 1.29999995000 CM/SEC
SLOPE = 1.00 PERCENT
DRAINAGE LENGTH = 712.0 FEET

LAYER 4
TYPE 4 - FLEXIBELE MEMBRANE LINER

MATERIAL TEXTURE NUMBER 35
THICKNESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL
WILTING POINT = 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2000 VOL/VOL
EFFECTIVE SAT. EYD. COND. = 0.199999996000E-12 CM/SEC
FML PINHCLE DENSITY 2.00 HOLES/ACRE
FML INSTALLATION DEFECTS = 2.00 HOLES/ACRE
FML PLACEMENT QUALITY = 3 - GOOD



TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16

THICEKNESS = 24.00 INCHES
POROSITY = 0.4270 VOL/VOL

FIELD CAPACITY = 0.4180 VOL/VOL
WILTING POINT = 0.3670 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.4270 VOL/VOL
EFFECTIVE SAT. HYD. COHND. = 0.100000001C00E-06 CM/SEC

GENERAL DESIGN AND EVAPCRATIVE ZONE

DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FRCM DEFAULT
SOIL DATA BASE USING SCOIL TEXTURE #30 WITH RARE
GROUND CONDITICNS, A SURFACE SLOPE OF

A SLOPE LENGTH OF 712. FEET.

SCS RUNOFF CURVE NUMBER = 26.60
FRACTION OF AREA ALLOWING RUNOFF = 100.0

AREA PROJECTED ON HORIZONTAL PLANE = 31.400
EVAPORATIVE ZONE DEPTH = 12.0

INITIAL WATER IN EVAPCRATIVE ZCNE @ 2.864
UPPER LIMIT OF EVAPORATIVE STORAGE = 6.492
LOWER LIMIT OF EVAPORATIVE STORAGE = 0.564
INITIAL SNOW WATER = 0.000
INITIAL WATER IN LAYER MATERIALS = 27.194
TOTAL INITIAIL WATER = 27.194
TOTAL SUBSURFACE INFLOW = 0.00

EVAPCTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

ST

STATICN
MAXIMUM
START O
END OF

EVAPORA
AVERAGE
AVERAGE
AVERAGE
AVERAGE
AVERAGE

. LOUIS MISSOURI

LATITUDE

LEAF AREA INDEX
F GROWING SEASON (JULIAN DATE)
GROWING SEASON (JULIAN DATE)
TIVE ZCNE DEPTH

ANNUAL WIND SPEED =
157 QUARTER RELATIVE HUMIDITY =
2ND QUARTER RELATIVE HUMIDITY =
3RD QUARTER RELATIVE HUMIDITY =
4TH QUARTER RELATIVE HUMIDITY =

38
0

1z

10.
73.

67

71,

74

1.% AND

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
TNCHES
INCHES/YEAR

.70 DEGREES
.50

28

300

.0 INCHES
40 MPH

00
.00
00
.00

o o of of %



NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR 5T. LOUIS MISSCURI

NOEMAL MEAN MCNTHLY PRECIPITATION (INCHES)

JAN/JUL FER/AUG MAR/SEP EPR/QCT MAY/NOV JUN/DEC
.72 2.14 3.28 3.55 3.54 3.73
3.63 2.58 2.70 2.32 2.53 2.22

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR 5T. LOUIS MISSOURI

NORMAIL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP BPR/OCT MAY /NOV JUN/DEC
28.860 33.80 43.20 56.10 65.60 74,80
78.90 77.00 62.70 57.80 44.60 34.20

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR s8T. LOUIS MISSOURT
AND STATION LATITUDE = 38.70 DEGREES

ISR SRS EEREEEEEREREE R EEEEEEEEEEE RS EEE SRR EEREREEEEREEEREEEE TR R R X I I I g R e .k 1

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 7

PRECIPITATION
TOTALS 1.71 2.08 3.24 3.42 3.42 5.13
3.06 2.47 2.32 2.38 2.87 1.75
STP. DPEVIATICNS 0.88% 1.36 0.81 1.50 i.81 1.30
1.58 1.66 1.35 1.37 l1.62 1.07
RUNOFF
TOTALS 0.495 0.864 1.152 0.915 1.095 1.780
0.968 0.641 0.682 0.706 1.089 0.283
S5TD. DEVIATIONGS 0.241 0.742 0.889 0.683 1.148 0.601

c.729 0.577 0.572 0.739 0.831 0.342



EVAPOTRANSPIRATION

TOTALS 0.465 0.854 2.257 3.008 2.619 3.299
2.410 Z2.152 1.455 1.242 1.312 0.784
STD. DEVIATIONS 0.171 0.495 0.282 06.675 1.015 0.280
0.814 1.029 0.930 0.508 0.268 0.208

LATERAL DRAINAGE COLLECTED FROM LAYER 3

TOTALS 0.0897 0.0802 0.0843 0.1100 0.1162 G.08B43
0.0532 0.0260 0.0403 0.0764 0.0909 0.1046

STD. DEVIATIONS 0.0829 0.0754 0.0793 0.0200 0.0818 0.0528
0.0332 0.0216 0.0263 0.0730 0.0782 0.0785

TOTALS 0.0000 C.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.00C00 0.0000 0.0000 0.0000 0.0000

S5TD. DEVIATIONS 0.0000 G.0000 0.0000 ¢.o0000 0.0000C 0.0C00
0.0000 0.000C0 0.00C0 0.0000 0.0000 0.0C00

AVERAGES 0.0279 0.0274 0.0263 0.0354 0.0362 0.0272
0.016¢6 0.0081 0.0130 0.0z38 0.0283 0.0326

STD. DEVIATIONS G.0258 0.0256 0.0247 0.02%0 0.0255 0.0170
0.0104 0.0067 0.0085 0.0228 0.0252 0.0248

FEAFRAARE A LTI A AT AR AR AT AR TR AR AR A AR AR A A IR AR h b b d kb h kA kA A F kT v kb dkxthkthFhd
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 7
S wewss cv. FEET PERCENT
SRECTPITATION 33.85  ( 3.610)  3869851.5  100.00
RUNOFF 10.687 { 2.5448) 1219280.12 31.507
EVAPOTRANSPIRATION 21,957 ( 2.0606) 2502747 .50 64.673
LATERAL DRAINAGE COLLECTED 0.985610 ( 0.63050) 108878.195 2.81608

FROM LAYER 3



PERCOLATION/LEAKAGE THROUGH 0.00003 ( 0.00002) 2.975 ¢.00008
LAYER 5

AVERAGE HEAD ON TOP 0.025 |{ 0.017}
OF LAYER 4

CHANGE IN WATER STORAGE 0.341 { 1.3369} 28843 .12 1.004

LERE RS RS S SRS RS SRS SRS RS EEEEARER R EEEEEEEEEEEEEEEREEE RN L L E R R EE R R R E ]

AR E R EFEE SRS RIS ESAEESEES SRS SRR EREEEE RSN R IR E R R R E EE E R R ]

PEAK DAILY VALUES FOR YEARS 1 THROUGH 7
- sy (cw. P
PRECIPITATION mvétéé FFFFF ;;ég;;j;;;"“
RUNOFF 1.874 213547.0620
DRAINAGE COLLECTED FROM LAYER 3 0.00777 886.12292
PERCOLATION/LEAXAGE THROUGH LAYER & 0.000000 0.02144
AVERAGE HEAD ON TOP OF LAYER 4 0.075
MAXTIMUM HEAD ON TOP OF LAYER 4 0.149

LOCATION OF MAXIMUM HEAD IN LAYER 3

(DISTANCE FROM DRAIN) 5.8 FEET
SNOW WATER 1.38 157357.0940
MAXIMUM VEG. SOIL WATER {(VOL/VOL) 0.3778
MINIMUM VEG. SOIL WATER {(VOL/VOL) 0.0470

*x%  Maximum heads are computed using McEnroe's equations. *+x#

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1393, pp. 262-270.
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FINAL WATER STORAGE AT END CF YEAR 7
““““““““““““““““ aver  (memes)  won/von
1 18,3947 0.2190
2 0.92023 C.0752
3 0.0346 0.0502
4 G.0CCO0 0.0000
5 10.2480 0.4270¢

SNOW WATER 0.00¢C
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE

HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)
DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
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PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
DESIGN DATA FILE:
OUTPUT DATA FILE:

80T, AND

TIME: 19:2%9

C:\HELP\ALPPR612
: \HELP\ALPTEG12
« \HELP\ALPSRE12
: \HELP\ALPEVE12

N an

DATE: 10/30/2012

. D4

.D7

D13

.D11

: \HELP\ INPUTS\OAM1IR003.D10
: \HELE\OUT\OAM1RO03.QUT

AR R SRS LR AR R R R R R R IR R RS R LR EE RN SR

TITLE:

Ameren Misscuri Labadie Proposed Utility Waste Landfill

X SR T AR TS AL SRS S EEE R RN EREEEE s el AR EEEER LR ESEEEFEEEEEEEREEREEEREEEETERXE]

NOTE:

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND. = 0.1900C00060C0E-C3 CM/SEC
SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY

NOTE:

COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 2
THICKNESS =
PORCSITY =
FIELD CAPACITY =
WILTING POINT =

12.00 INCHES
0.5010 VOL/VOL
0.2840 VOL/VOL
0.1350 VOL/VOL
0.3062 VOL/VOL

1

FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

INITIAL MOISTURE CCNTENT COF THE LAYERS AND SNOW WATER WERE

L34



TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMEBER 30

THICKNESS = 240.00 INCHES

PORCSITY = 0.5410 VOL/VOL

FIELD CAPACITY = 0.1870 VOL/VQL

WILTING POINT = 0.0470 VOL/VOL

INITIAL SOIL WATER CONTENT 0.19%47 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.4929599987C00E~04
LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 12.00 INCHES
PORCSITY = 0.4170 VOL/VOL
FIELD CAPACITY = 0.0450 VOL/VOL
WILTING POINT = 0.0180 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0455 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.500000007000E-01
LAYER 4
TYPE 2 - LATERAL DRAINAGE LAYER
MATERTIAL TEXTURE NUMBER 0
THICKNESS m 12.00 INCHES
PORCSITY = 0.3970 VOL/VOL
FIELD CAPACITY = 0.032¢0 VOL/VOL
WILTING POINT = 0.0120 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0321 VOL/VOL
EFFECTIVE SAT. HYD. COND. =  0.250000000000
SLOPE = 1.00 PERCENT
DERAINAGE LENGTH = 541.0 FEET

CM/BEC

CM/SEC

CM/SEC



TYPE 4 - FLEXIBLE MEMBRANE LINER

MATERIAL TEXTURE NUMBER

THICEKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL S5CIL WATER CONTENT =
EFFECTIVE SAT. HYD. COND. =
FML PINHOLE DENSITY =
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

a.
0.
g.
0.
0.

35
06
0000
0000
0000
0000

INCHES

VCOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

0.199999996000E-12 CM/SEC

2.,
2.

00
Co

3 - GOCD

TYPE 3 - BARRIER SOIL LINER

MATERTIAL TEXTURE NUMBER

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING PCINT =
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

1

24.
0
0
0
0

16
0o

L4270
L4180
L3670
AZT0

HOLES/ACRE
HOLES/ACRE

INCHES
VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

0.1L00000001000E-06 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS8 RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SCOIL TEXTURE # 9 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 2.% AND

A SLOPE LENGTH OF 720.

SCS RUNOFF CURVE NUMBER

FRACTION CF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH

INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

FEE

It

T.

91.

100
28

30

.0 PERCENT
.100 ACRES
.G INCHES
.675 INCHES

.012 INCHES
620 INCHES

.000 INCHES
.577 INCHES
.577 INCHES
.00  INCHES/YEAR



EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTRAINED FROM
8T. LOUIS MISSOURI

STATION LATITUDE 38.70 DEGREES

MAXIMUM LEAF AREL INDEX = 0.50

START OF GROWING SEASON (JULIAN DATE) = 98

END OF GROWING SEASON (JULIAN DATE} = 300
EVAPORATIVE ZONE DEPTH = 12.0 INCHES
AVERAGE ANNUAL WIND SPEED = 10.40 MPH
AVERAGE 18T QUARTER RELATIVE HUMIDITY = 73.00 %
AVERAGE 2ZND QUARTER RELATIVE HUMIDITY = 67.00 %
AVERAGE 32RD QUARTER RELATIVE HUMIDITY = 71.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 74.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR 8T. LOUIS MISSCURI

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
1.72 2.14 3.28 3.55 3.54 3.73
3.63 2.55 2.70 2.32 2.53 2.22

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR ST. LOUIS MISSOURT

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
28.60 33.80 43.20 56.10 65.60 74 .80
78.80 77.00 69.70 57.90 44 .60 34.20

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR S5T. LOUIS MISSOURI
AND STATION LATITUDE = 38.70 DEGREES

EEREE SR SR TR SRS LRSS SRS SR SRR S S AR TR L TR EEEEFFLEFSEREEEEEEEEEEE R EE R R R LRI R

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 25



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

PRECIPITATION
TOTALS 1.48 2.08 3.12 3.53 3.24 4.61
3.36 2.45 2.96 2.30 2.13 2.18
STD. DEVIATICHNS 0.86 1.11 0.97 1.36 1.58 2.13
1.90 1.28 1.45 1.31 1.49 1.09
RUNOFF
TOTALS 0.391 0.787 0.587 0.212 0.265 0.654
0.392 ¢.109 0.234 0.151 c.218 0.16l
STh. DEVIATIONS 0.452 0.654 0.824 0.222 G.351 0.754
0.548 0.144 0.217 0.199 0.266 0.215
EVAPOTRANSPIRATION
TOTALS 0.569 0.697 2.472 3.494 2.908 3.887
3.079 2.410 2.233 1.795 1.364 0.85%
STD. DEVIATICHS 0.318 0.474 0.492 0.953 1.133 1.415
1.345 1.087 1.145 0.670 0.512 0.255

LATERAL DRAINAGE COLLECTED FROM LAYER 4

TOTALS 0.2985 0.2211 0.20823 0.2099 0.1671 0.1134
0.1469 0.2314 0.2721 0.3079 0.3115 0.3273

5TD. DEVIATIONS 0.1400 0.1112 0.1310 0.1158 0.0888 0.0735
0.1328 0.1607 0.1621 0.1665 0.1407 0.1348

TOTALS 6.0000 ¢.0000 0.0000 0.0000 0.000C0 0.0000
0.0000 0.0000C 0.0000 0.0000 0.0000 C.C0000

S5TD. DEVIATIONS 0.0000 C.0000 0.0000 0.0C0C0 0.0000 0.0000C
0.0000 0.0000 0.0000 0.00060 0.0000 0.0000

AVERAGES 0.3676 0.2%81 0.2565 0.2670 0.2058 0.14453
0.1808 0.2850 0.3462 0.3792 0.3963 0.4030

[l
-
s
[o9]
~J
[un]

L1613 0.1474 0.10093 0.0835
L2062 0.2051 0.1790 0.1660

STD. DEVIATIONS 0.1725

[n]
[
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<
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROCUGH 25
S memss cu. FEET SERCENT
PRECTPITATION 3342 ( 4.389) 34114292 100.00
RUNOFF 4.161 ( 1.6271} 424391.19 12.440
EVAPOTRANSPIRATION 25.868 ( 3.1274) 2638658.00 77.348
LATERAL DRAINAGE COLLECTED 2.8152% ( 1.21086) 287167.750 8.41781

FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH 0.00023 ( 0.00009) 23.651 0.0006%
LAYER &
AVERAGE HEAD ON TOP 0.294 ¢ 0.126}

OF LAYER 5

CHANGE IN WATER STORAGE 0.600 {( 2.1564) 61188.54 1.7%4

R R R RS A SRR E R R ER LS LSRR SR L EREE SRR SRR EEE R R R R R LA R R E R EE L

I E R SR EE R EEA SRR R R EEER R R R EEER SRS ERE R RN R R I R T e k]

PEAK DAILY VALUES FOR YEARS 1 THRCUGH 25
S moemms) (co. FTo
PRECIPITATION __;j;; ————— ;ééé;ét;;;——
RUNOFF 1.975 201463.1080
DRATNAGE COLLECTED FROM LAYERE 4 0.02019 2059.21289
FERCOLATION/LEAKAGE THROUGH LAYER 6 0.000002 0.15823
AVERAGE HEAD ON TOP OF LAYER 5 0,771
MAXIMUM HEAD ON TOP OF LAYER 5 1.437

LOCATICN CF MAXIMUM HEAD IN LAYER 4

{DISTANCE FROM DRAIN} 36.4 FEET
SNOW WATER 2.22 225988.4530
MAXIMUM VEG. SOIL WATER (VCOL/VOL) 0.4152

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1350



*+%  Maximum heads are computed using McEnroe's eguationg. H%%
Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnrce, University of Kansas

ASCE Journal of Environmental Engineering
vol, 119, No. 2, March 1993, pp. 262-270.

R R R R E SRS SRR R SRR S RS AR EEESEREEREEEREEEEEEEEEREEEE R TR T T I I 3 e g e e ok

LR R R RS S SRR AR RS RSt Rl SRR EE R EEEEEREEREEREEREEERESRERER ISR R R IR I 20 I I I I St i

FINAL WATER STORAGE AT END OF YEAR 25

LAYER {INCHES) (VOL/VOL}
1 26733 o.2228
2 61.7851 0.2575
3 1.0614 0.0885
4 0.6015 0.0501
5 0.0000 0.0000
6 10.2480 0.4270
SNOW WATER 0.201

R EE SRR LR R L EEEEESEEEREEEEEREEREEEREEEEEERRE RS R R R I I S R A T I O A
IR R R R RS R RS R R RS AR R RS RS R R R EEEEEESEEEREEEEEEEEEEEEREREEREEEREIE I I IS I I I I I O 3 3
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* ok

* &

* & HYDROLOGIC EVALUATION OF LANDFILI. PERFORMANCE
* % HELF MODEL VERSION 3.07 (1 NOVEMBER 1%97)

* & DEVELOPED BY ENVIRONMENTAL LABORATORY

* ¥ USAE WATERWAYS EXPERIMENT STATION

* % FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

*

L

* &
* %
ER
* &
* ok
* %
* %
* &
® &

IR R R R AR E SRS SRR RS LR AR AR EREEEEE R R R R R R R e E L R R R R R R R R R E RS

IR R R R SRR SRR EEEEEEEEFEEEFELEFEAEEEEE LSRR SRR SRR RN R R LR R R R R E R EEE RS

PRECIPITATION DATA FILE: C:\HELP\ALPPR612.D4
TEMPERATURE DATA FILE: C:\HELP\ALPTE&12.D7

SCLAR RADIATION DATA FILE: C:\HELP\ALBSRG12.D13
EVAPOTRANSPIRATION DATA: C:\HELP\ALPEV612.D11

SOTL AND DESIGN DATA FILE: C:\HELP\INPUTS\OAM3R003.D10
OQUTPUT DATA FILE: C: \HELP\QUT\OAM3R003.0UT
TIME: 11:18 DATE: 10/31/201i2

FkEk kR AR AR A AT A E A A I A I F T A I LI TR A AL A AT T AT AR AR R AR R TR A IR AT A S A A kAT A I T AR AR AR AR R

TITLE: ZAmeren Missouri Labadie Proposed Utility Waste Landfill

IR E R RN SRR LRI E R AR AR LSRR S SRR EREEEE SRR ESE R R EEE SRR EEREEEEEE R I 3 I

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE

COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER =

THICKNESS = 12.00 INCHES
PCROSITY = ¢.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL
INITTIAL SOIL WATER CONTENT = 0.3062 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/8EC

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 1.

FOR ROOT CHANNELS IN TOP HALF OF EVAPCORATIVE ZONE.

34



TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 30

THICKNESS = 240.00 INCHES

PORCSITY = 0.5410 VOL/VOL

FIELD CAPACITY = 0.187¢ VOL/VOL

WILTING POINT = 0.0470 VOL/VOL

INITIAL S0IL WATER CONTENT = 0.1947 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.499999987000E~04
LAYER 3

TYFPE 1 - VERTICAL PERCCOLATION LAYER
MATERIAIL. TEXTURE NUMBER 0

THICKNESS = 12.00 INCEES

POROSITY = 0.4170 VOL/VOL

FIELD CAPACITY = 0.0450 VOL/VQL

WILTING POINT = 0.0180 VOL/VOL

INITIAL SCIL WATER CONTENT = 0.0455 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.500000007000E-01
LAYER 4

TYPE 2 - LATERAL DRATINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS : = i2.00 INCHES
POROSITY = 0.3970 VOL/VOL
FIELD CAPACITY 0.0320 VOL/VOL
WILTING POINT 0.0130 VOL/VOL
INITIAL SOIL WATER CONTENT 0.0321 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.250000000000
SLOPE = 1.00 PERCENT
DRAINAGE LENGTH = 637.0 FEET

CM/SEC

CM/SEC

CM/SEC



TYPE 4 - FLEXIBLE MEMBRANE LINER

MATERIAL TEXTURE NUMBER

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. CCHND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

It

H

o.
C.
C.
0.
0.

2.
2.

35
06
0ooo
0000
0000
0000

o
0o

3 - GOCD

TYPE 3 - BARRIER SOIL LINER

MATERIAL TEXTURE NUMBER

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL S0OIL WATER CONTENT =
EFFECTIVE SAT. HYD. COND,. =

24,

is
00

L4270
.4180
L3670
L4270

INCHES
VOL/ VO,
VOL/VOL
VOL/VOL
VOL/VQOL
0.199999996000E-12 CM/SEC
HOLES /ACRE
HOLES /ACRE

INCHES
VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL
0.1000000010C0E-06 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOTIL. DATA BASE USING SCIL TEXTURE # 9 WITH RARE
GROUND CONDITIONS, A SURFACE SLCOPE CF

A SLOPE LENGTH OF 720.

SCS RUNOFF CURVE NUMBER

FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH

INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SKOW WATER

INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

FEE

T.

91

.30
100.
31,

400

.675
.012
.620
.000
577
L5717
.00

2.% AND

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR



EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
ST. LOUIS MISSOURI

STATION LATITUDE 38 .70 DEGREES
MAXTIMUM LEAF AREL INDEX = G.50

START OF GROWING SEASCON (JULIAN DATE) = a8

END OF GROWING SEASCN (JULIAN DATE) = 300
EVAPORATIVE ZONE DEPTH = 12.0 TINCHES
AVERAGE ANNUAL WIND SFEED = 10.40 MPH
AVERAGE 15T QUARTER RELATIVE HUMIDITY = 73.00 %
AVERAGE 2ZND QUARTER RELATIVE HUMIDITY = 67.00 %
AVERAGE 2RD QUARTER RELATIVE HUMIDITY = 71.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 74.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR 8T. LOUIS MISSOURT

NORMAL MEAN MONTHLY PRECIPITATICN {INCHES)

JAN/JUL FEE/RUG MAR/SEP EPR/OCT MAY /NOV JUN/DEC
1.72 2.14 3.28 3.55 3.54 3.73
3.63 2.55 2.70 2.32 2.53 2.22

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR ST. LOUIS MISSOURT

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NCOV JUN/DEC
28.60 33.80 43.20 56.10 65.60 74 .80
78.90 77.00 65.70 57.20 44.60 34.20

NOTE: SOLAR RADIATION DATA WAS SYNTEETICALLY GENERATED USING
COEFFICIENTS FOR 8T. LOUIS MISSOURT
AND STATION LATITUDE = 238.70 DEGREES

LR R R R R R RS RS R R R R R E LA L AR L1

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 25



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

PRECIPITATION
TOTALS 1.48 2.08 3.12 3.53 3.24 4.61
3.36 2.45 2.96 2.20 2.13 2.18
STD. DEVIATIONS 0.86 1.11 C.%87 1.386 1.58 2.13
1.90 1.28 1.45 1.31% 1.49 1.09
RUNOFF
TOTALS 0.391 0.787 0.587 0.212 0.265 0.654
0.382 0.10¢ 0.234 0.151 0.z218 0.le1
STD. DEVIATICNS 0.452 0.654 0.824 0.222 0.351 0.754
0.548 0.144 0.217 0.1929 0.266 0.215
EVAPOTRANSPIRATION
TOTALS 0.568% 0.697 2.472 3.494 2.908 3.9287
3.079 2.410 2.233 1.785 1.364 0.85¢9
STD. DEVIATIONS 0.318 0.474 6.492 0.953 1.133 1.415
1.345 1.087 1.145 0.670 0.512 0.255

LATERAL DRAINAGE COLLECTED FROM LAYER 4

TOTALS 0.29236 0.2250 0.2108 0.2098 0.1710C C.1167
0.1446 G6.2252 0.2684 0.3054 ¢.3103 0.3268

STD. DEVIATIONS 0.1396 0.1117 0.1234 0.1155 0.0896 0.0728
0.1266 0.1571 0.1604 0.1663 0.1416 0.1353

TOTALS 0.0000 0.0000Q 0.0000 0.C000 0.0000 0.0000
0.0000 0.000C 0.0000 0.0000 0.0000 C.0000

STb. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.000¢C 0.00C0
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

AVERAGES 0.4344 0.3571 0.3057 0.3144 0.2480 0.1748
0.2096 0.3265 0.4022 0.442% 0.4649 0.4738

STD. DEVIATIONS 0.2025 0.1759 0.1877 0.1730 0.1299 0.1C81
L2403 0.2411 0.2122 0.1962
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AVERAGE ANNUAL TOTALS & {(STD. DEVIATIONS) FOR YEARS 1 THRCOUGH 25
S mekes cu. emer PERCENT
PRECTPITATION 3344 ( 4.389)  3812089.7  100.00
RUNOFF 4.161 ( 1.6271) 474230.69 12.440
EVAPOTRANSPIRATION 25.868 { 3.1274) 2948536.00 77.348
LATERAI. DRAINAGE COLLECTED 2.81367 ( 1.21238) 320707 .656 8.41298

FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH 0.00027 ( 0.00011) 30.642 0.00080
LAYER &
AVERAGE HEAD ON TCP 0.346 0.149)

OF LAYER &

CHANGE IN WATER STORAGE 0.601 { 2.1597) 68554 .64 1.798

KhhkhkdkhkhdkdrdrhddbhddhddrhddhbhhhddrFIr b d A AT XA AAX A A A A A AR AR AT A A I A A b h kA Ak Rk kkhkkhkhkkdkrd

FEEEAAXTARAFTAARAAXTRATRARRRAR R AR AR R A A T A ddd b ddhd o hd b d kb A v rddrhd ot hdhhhddtdi

PEAK DAILY VALUES FOR YEARS 1 THROUGH 25
S amemes) (ew. P
PRECIPITATION kféj;; ----- ;;;ééété;;__
RUNOFF 1.875 225122.4840
DRAINAGE COLLECTED FROM LAYER 4 0.01e77 2253.52466
PERCOLATION/LEAKAGE THROUGH LAYER & 0.000002 0.20126
AVERAGE HEAD ON TOP OF LAYER 5 0.889
MAXIMUM HEAD ON TCP OF LAYER &5 1.659

LOCATION OF MAXIMUM HEAD IN LAYER 4

(DISTANCE FRCM DRAIN} 42.3 FEET
SNOW WATER 2.22 252528.0310
MAXIMUM VEG. SOIL WATER {VOL/VOL) 0.4152

MINIMUM VEG. SOIL WATER (VOL/VOL) C.31350



**%  Maximum heads are computed using MeEnroe's eguations. *%%
Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnrce, University of Kansas

ASCE Journal of Environmental Engineering
vol. 119, No. 2, March 1983, pp. 262-270.

LR R R RS AR E SRR EEEES SRS SR EREEEEEREEFEEREEEREREERE R B B R 3 e R g S
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FINAL WATER STORAGE AT END OF YEAR 25

LAYER {INCHES) (VOL/VOL)
e 26732 o.2228
2 61.7891 0.2575
3 1.0614 0.0885
4 0.6412 0.0534
5 0.0000 0.0000
[ 10.2480 0.4270¢
SNOW WATER 0.201
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* %
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* %
* W
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&k

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE

HELP MODEL VERSION 3.07 (1 NOVEMBER 1997}
DEVELOPED BY ENVIRCNMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY

* %
L
* %
* %
* ®
* %
* &
* Kk
* %

IR EE R E RS SRS SR SRR EEEE RSN EREREEEEEREEER RS SRS EREEEREEE R R I I EE I T I I I I I S I

Ak A I A ERAFARERAA R AT T AL I AR LA R T AR A AR I AR R AR A A A A A A A A A IR A AT IR A bR AT AT AR AR T AR R AR

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:

C:\HELP\ALPPRG612Z.D4
C: \HELP\ALPTE612 .D7

SOLAR RADIATION DATAE FILE: C:\HELP\ALPSR&12.D13

EVAPOTRANSPIRATION DATA:

C: \HELP\ALPEV612.D11

SOTL AND DESIGN DATE FILE: C:\HELP\INPUTS\OGE1R(003.D1l0
OUTRPUT DATA FILE: C: \HELP\OUT\OGE1R003.0UT

TIME:

18:55

DATE: 10/30/2012

FhhkFA I Ak A d b drhkddrdhdbdhd b rddbhdddbhbodrrddbddrddrdrddbrrdddrddddrdbddhdbddrdhkadrtdaarbrnrdxcdhx

TITLE:

Ameren Missouri Labadie Proposed Utility Waste Landfilil

IR TSR EEE SRR SRS R RS EREEREREESEEEEEIEELEREEEEEE RS EEREEEE L ER R N R R

NOTE:

LAYER 1
TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUM
THICKNESS =
PORCEITY =
FIELD CAPACITY =
WILTING POINT =
INITIAYL SOIL WATER CONTENT =
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC
NOTE:

SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 1.34
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

BER
12

9

.00

L5010
.2840
L1350
L3062

INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL



TYPE 1 - VERTICAL PERCOLATION LAYER
MATERTIAL TEXTURE NUMBER 30

THICKNESS = 240.00 INCHES

PORCSITY = 0.5410 VOL/VOL

FIELD CAPACITY = 0.1870 VCL/VOL

WILTING POINT = 0.0470 VOL/VOL

INITIAL S0OIL WATER CONTENT = 0.1947 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.498999%87000E-04
LAYER 3

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 12.00 INCHES

POROSITY = 0.4170 VOL/VOL
FIELD CAPACITY = 0.0450 VOL/VOL
WILTING POINT = 0.0180 VOL/VOL

0.0455 VOL/VOL
0.500000007000E-01

INITIAL S50IL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

i

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 0.6%9 INCHES
POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL
WILTING POINT = 0.0050 VOL/VOL
INITTAL S0OIL WATER CONTENT = 0.0102 VOL/VOL
EFFECTIVE SAT. HYD. CCND. = 1.2899%9996000

SLOPE = 1.00 PERCENT
DRAINAGE LENGTH = 541.0 FEET

CM/SEC

CM/SEC

CM/SEC



TYPE 4 - FLEXIBLE MEMBRANE LINER

MATERIAL TEXTURE NUMBER
.06
L0000
.Q000
0.
0.

THICKNESS =
FPOROSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY =
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

il

0
0

2.
2.

35

0000
cooc

0y
a¢

3 - GOOD

TYPE 3 - BARRIER SOIL LINER

MATERIAL TEXTURE NUM

THICKNESS =
POROCSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL SOIL WATER CONTENT =
EFFECTIVE SAT. HYD. COND.

BER

24,
0.
g.
0.
0.

16
o0
4270
4180
3670
4270

INCHES

VOL/ VoL
VOL/VOL
VOL/VOL
VOL/VOL
0.199999996000B-12 CM/SEC
HOLES /ACRE
HOLES /ACRE

INCHES
VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL
0.106000001000E-06 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: S3CS RUNCOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 9 WITH RBRARE
GROUND CONDITIONS, A SURFACE SLOPE OF

A SLOPE LENGTH OF 720.

SC8 RUNOFF CURVE NUMBER

FRACTICON OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH

INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT CF EVAPCRATIVE STORAGE
LOWER LIMIT OF EVAPCRATIVE STORAGE
INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

FEER

T.

.30

.100

L6875
.01z
.620
.000
.200
.200
.00

2.% AND

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/VYEAR



EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
5T. LOUIS MISSOURI

STATION LATITUDE 38 .70 DEGREES

MAXTIMUOM LEAF AREA TNDEX = 0.50

START OF GROWING SEASON (JULIAN DATE) = o8

END OF GROWING SEASON (JULIAN DATE) = 300
EVAPORATIVE ZONE DEPTH = 12.0 INCHES
AVERAGE ANNUAL WIND SPEED = 10.40 MPH
AVERAGE 18T QUARTER RELATIVE HUMIDITY = 73.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 67.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 71.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 74.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR 57T. LOUIS MISSOURI

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FPEB/BUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
1.72 2.14 3.28 3.55 3.54 3.73
3.63 2.5% 2.70 2.32 2.53 2.22

NOTE: TEMPERATURE DATA WLS SYNTHETICALLY GENERATED USING
COEFFICIENTS FCR 8T, LOUIS MISSOURI

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/RUG MAR /SEE APR/OCT MAY /NOV JUN/DEC
28.60 33.80 43.20 56,10 65.60 74.80
78.90 77.00 69.70 57,90 44 .60 34,20

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR 5T. LOUIS MISSCURI
AND STATION LATITUDE = 38.70 DEGREES

[ E R TR SRR EE RS R RS SRR AL AR AR RS SR EEEEEEE R EEE L R L R R E R R E R R R R R R E AL

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THRCUGH 25



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

PRECIPITATION
TOTALS 1.48 2.08 3.12 3.53 3.24 4.61
3.36 2.45 2.96 2.30 2.13 2.18
STD. DEVIATIONS 0.86 1.11 0.37 1.36 1.58 2.13
1.80 1.28 1.45 1.31 1.4% 1.09
RUNCFF
TOTALS 0.391 0.787 0.587 0.212 0.265 0.654
0.392 0.10% 0.234 0.151 0.218 0.1lel
STD. DEVIATIONS 0.452 0.654 0.824 0.z222 0.351 0.754
0.548 0.144 0.217 0.189 0.268 0.215
EVAPOTRANSPIRATION
TOTALS 0.569 0.697 2.472 3.494 2.5909 3.987
3.078 2.410 2.233 1.785 1.364 0.859
STD. DEVIATIONS 0.318 0.474 0.4%82 0.853 1.133 1.415
1.345 1.087 1.145 0.670 0.512 0.255

LATERAL DRAINAGE COLLECTED FRCOM LAYER 4

TOTALS 0.2822 0.2075 0.2035 0.2098 0.1508 0.1063
0.1589 0.2529 0.2804 0.3148 0.3142 0.3278

STD. DEVIATIONS 0.1408 0.1104 0.1359 0.1175 ¢.0870 0.081e
0.153¢ 0.16%92 0.1658 0.1653 0.1374 0.1332

TOTALS 0.0000 0.0000 0.0000 C.0C00 0.000C 0.0000
G.0000 G.0000 0.0000 0.0C00 0.C0000 0.0000

STD. DEVIATIONS G.00600 ¢.0000 0.0000 0.0000 0.0000 0.0000
0.C000 0.0000 0.0000 0.0000 0.00C00 0.0000

AVERAGES 0.06e7 0.0542 0.0486 0.0517 0.0360 0.0262
0.0382 0.0604 0.0681 0.0751 0.0775 0.0782
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.0409 0.0395 G.0339 0.0218

STD. DEVIATIONS 0.0336
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AVERAGE ANNUAL TOTALS & (STD. DEVIATICONS) FOR YEARS 1 THRCUGH 25
S meres cu. FEeT emRCENT
PRECTPITATION 33044 ( 4.389)  3a11azs.2  100.00
RUNOFF 4.161 {( 1.6271) 424391.19 12.440
EVAPOTRANSPIRATION 25.868 { 3.1274) 2638658.00 77.348
LATERAL DRAINAGE COLLECTED 2.82031 ( 1.20619) 287680.219 8.43284

FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH 0.00005 ( 0.00002) 5.415 0.00016
LAYER 6
AVERAGE HEAD CN TOP 0.057 ( 0.024)

OF LAYER &5

CHANGE IN WATER STORAGE 0.595% ( 2.1461) 60694.28 1.77%9

LR R R ER LR LS SRR R SRR R R TR LRSI RS EEERE R R R R R R EE R RS

FhEAARXAERRARANA AR AR A AR AR A A AR A I A A A A AT AT T A AT b b A Ak kR A AT dd A rhddrrrdtdhderrt

PEAK DAILY VALUES FOR YEARS 1 THROUGH 25
T memss qew. ero
PRECIPITATION __;j;g _____ ;;aé;éj;;;-_
RUNOFEFF 1.975 2014632.1090
DRAINAGE COLLECTED FROM LAYER 4 0.0z2321 2367.64014
PERCOLATION/LEAKAGE THROUGH LRYER 6 0.0C0000 0.04056
AVERAGE HEAD ON TOP OF LAYER 5 0.172
MAXIMUM HEAD ON TCP COF LAYER 5 0.336

LOCATION OF MAXIMUM HEAD IN LAYER 4

(DISTANCE FREOM DRATN) 12.3 FEET
SNOW WATER 2.22 225988.4530
MA¥IMUM VEG. SOIL WATER (VOL/VOL) 0.4152

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1350



***  Maximum heads are computed using McEnroe's eguations. &
Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnrce, University of EKansas

ASCE Journal of Environmental Engineering
Vol. 118, No. 2, March 1993, pp. 262-270.

ISR R RS ESEEEREEEEEESEEE SRS EEE R EREREERE SRR TR R R R e T SR Y Y- g -t e g ug g

IR R RS SRS SRR RS E R AR RS EEERERER SRR EREEEEEEEEEEEEEEEEEEE R R R I g A g A R R - J I

FINAL WATER STCRAGE AT END OF YEAR 25

LAYER {INCHES) {(VOL/VOL)
e 26733 02228
2 61.788%1 0.2575
3 1.0614 0.0885
4 0.1028 0.1490
5 0.0000 0.0000
6 10.2480 0.4270
SNOW WATER 0.201

ERHAERR I I AT IR T AL AKX AR T A R AT AR R T LRI AT AR AN T A AR R AT R A hk kA h Ak dd A hd bbb h bk ok kb ke k&%
EEEEE R RS SRR R R R R R R EEEEEEEEEREEEEEELEREEEREEREREEEREESEEEEEEEEEEEEEEE R R R
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE

HELP MODEL VERSION 3.07

(1 NOVEMBER 1997)

DEVELOPED BY ENVIRONMENTAL LABCRATORY
USAE WATERWAYS EXPERIMENT STATION
FOR USEPA RISK REDUCTION ENGINEERING LABCRATORY

£
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LR R X B R R R R SR SRR SR EREEER LSRR EEEEEEEEEEE R R RS RS R R R R R EE R R 1

FhAF I A AT A A A IR AR AT R A A AT R I A AR A AT AT T AdTF A I T dh Ao d v v dddad b hahorhdFrxcxhdhxt

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATICN DATA:
SOIL AND DESIGN DATA FILE:
QUTPUT DATA FILE:

TIME:

9

DATE: 10/

Nnnoaonnn

30/2012

:\HELP\ALPPR612.D4
:\BELP\ALPTEG12 .D7
:\HELP\ALPSE612.D13
:\HELP\ALPEVE12.D11

: \HELP\ INPUTS\OGEZ2R003.D10
: \HELP\QUT\CGE2R003.0UT

IR R R R SR SRR SR ERESEEEE LR EE LR R R EEEEEEEEEER R R R R R R R Y

TITLE:

Ameren Missouri Labadie Proposed Utility Waste Landfill

AA A ERRAT AT R EA I E AR T AR A R T AT T AT AR R AR A IR AARFAARAAAR AR A AR A A ARk T hd bk b d kb d Ak ddkhdx

NOTE:

THICKNESS

COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1

POROESTTY
FIELD CAPACITY
WILTING POINT

INITIAL SOIL WATER CONTENT

- VERTICAL PERCOLATION LAYER

EFFECTIVE SAT. HYD. COND. =
SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY
CHANNELS IN TOP HALF OF EVAPCRATIVE ZONE.

NOTE:

FOR ROOT

MATERIAL TEXTURE NUMBER S

12.00 INCHES

0.5010 VOL/VOL

0.2840 VOL/VOL

0.1350 VOL/VOL

0.3111 VCL/VOL
0.130000008000E-03 CM/SEC

1.

INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE

34



TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 30

THICKNESS = 120.00 INCHES

POROSITY = 0.5410 VOL/VOL

FIELD CRPACITY = 0.1870 VOL/VOL

WILTING POINT = 0.0470C VOL/VOL

INITIAL SOIL WATER CONTENT = 0.2011 VOL/VOL

EFFECTIVE SAT. HYD. COND, = 0.4999999B87000E-04
LAYER 32

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICEKNESS = 1z2.00 INCHES

POROSITY = 0.4170 VOL/VOL

FIELD CAPACITY = G.0450 VOL/VOIL

WILTING POINT = 0.018C VOL/VOL

INITIAL S3S0IL WATER CONTENT = 0.0473 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.50C0000007000E-01
LAYER 4

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 0.69 INCHES

POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL
WILTING POINT = 0.0050 VOL/VOL

INITIAL SOIL WATER CONTENT 0¢.0100 VOL/VOL
EFFECTIVE SAT. HYD. COND. 1.28989996000
SLOPE = 33.33 PERCENT
DRATNAGE LENGTH = 50.0 FEET

H

il

CM/8EC

CM/SEC

CM/SEC



TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL SOIL WATER CONTENT =
EFFECTIVE SAT. HYD. COND. =
FML: PINHOLE DENSITY =
FML INSTALLATION DEFECTS =
FML PLACEMENT QUALITY =

3 -

0.06

0.0000
0.0000
0.0000
0.0000

2.00
2.00
GOCD

TYPE 3 - BARRIER SCIL LINER
MATERIAL TEXTURE NUMBER 16

THICEKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL SOIL WATER CONTENT =
EFFECTIVE SAT. HYD. COND. =

24.00
0.4270
0.4180
0.3670
0.4270

INCHES
VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL
0.1999999896000E-12 CM/SEC
HOLES /ACRE
HOLES /ACRE

INCHES
VOL/VOL
VOL/VOL
VOL/VOI,
VOL/VOL
0.100000001000E-06 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 9 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF

A SLOPE LENGTH OF 720.

5CS RUNOFF CURVE NUMBER

FRACTION COF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH

INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPCRATIVE STORAGE
INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

FEE

T.

21

100.

.30

L300

. 734
L0122
.620
.000
.654
.6594
.00

2.% AND

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR



EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
5T. LOUIS MISSOURI

STATION LATITUDE 38.70 DEGREES

MAXIMUM LEAF AREA INDEX = 0.50
STRRT OF GROWING SEASON (JULIAN DATE) = 28
END OF GROWING SEASON (JULIAN DATE)} = 300

EVAPCRATIVE ZONE DEPTH = 12.0 INCHES

AVERAGE ANNUAL WIND SPEED = 10.40 MPH
AVERAGE 18T QUARTER RELATIVE EUMIDITY = 73.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 67.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 71.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 74.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR ST. LOUIS MISSOURT

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
1.72 2.14 3.28 3,55 3.54 3.73
3.63 2.55 2.70 2.32 2.53 2.22

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR ST. LOUIS MISSOURT

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MARY /NCV JUN/DEC
28.60 33.80 43.20 56.10 65.60 74 .80
78.90 77.00 69.70 57.90 44 .60 34.20

NOTE: SOLAR RARIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFPFICIENTS FOR ST. LOUIS MISSOURI
AND STATION LATITUDE = 38.70 DEGREES

R E RS E R R RS EL SRS E RS SRR SRR R R AR RS AR LR SRR AR RFEEEFEEREEEEEEEXEREXEEEEEREEE I IRI

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 25



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

PRECIPITATION
TOTALS 1.48 z2.08 3.1z2 3.53 3.24 4.61
3.36 2.45 2.8¢6 2.30 2,13 2.18
SThb. DEVIATIONS 0.86 1.11 0.897 i.36 1.58 2.13
1.980 1.28 1.45 1.31 1.49 1.08
RUNCFF
TOTALS 0.394 0.7%96 0.601 0.z222 0.271 0.8671
0.404 0.112 0.243 0.1532 0.222 6.167
STD. DEVIATICHNS 0.455 0.656 0.824 0.227 0.357 0.769
0.555 0.14¢9 0.222 0.209 0.268 0.220
EVAPOTRANSPIRATION
TOTALS 0.567 0.695 2.466 3.485 2.923 3.8%882
3.074 2.428 2.243 1.783 1.378 0.857
STD. DEVIATIONS 0.317 0.472 0.489 0.934 1.1314 1.409
1.344 1.07¢ 1.129 0.6686 0.495 0.254

LATERAL DRATINAGE COLLECTED FROM LAYER 4

TOTALS 0.2536 0.1240 0.1251 0.2C016 0.1607 0.1715
0.2941 0.3313 0.3130 0.3359 0.3121 0.3079

STD. DEVIATIOCHNS 0.1270 0.0%891 0.1028 0.1071 0.31131 0.1870
0.2319 0.214¢0 0.1787 0.1565 0.1247 0.1157

TOTALS 0.0000 0.0006 G.0000 0.0000 0.0000 0.0000
0.0000 0.0000C 0.0000 0.000C0 0.0000C 0.0000

STD. DEVIATIONS 0.000C 0.0000 0.0000 0.0C00 0.0000 0.0000
0.0000 0.0000 G.0000 G.0000 0.0000 0.0600

AVERAGES 0.00C4 0.060023 0.0003 0.0003 $.0003 0.0003
0.0005 0.0005 G.0005 0.0005 0.0005 0.0005

.0002 0.00602 G.oo0cz2 0.0003
L0003 0.0003 0.0002 0.0002
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[
L]
)
[an)
.
fan]
@]
faw]
O
)
<

T EE L AR R R R IR A S SR E R RS R ER SRS EREE R SR EEEEEEEE S TSRS RS TR EEEEEEEREIZRETRE R R



(SR AR SRS S S S S SRS ERE SRS EEEEER SR L ESEREEEEE RS EEEEEREEEEREERE N R EEE TR R I I I I I I

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THRCUGH 25
S merss cu. rEET SERCENT
PRECTPITATION 33.46 ( 4.383)  400620.5  100.00
RUNOFF 4.257 { 1.8530) 50989.73 12.727
EVAPOTRANSPIRATION 25.892 { 3.1254) 310166.03 77.4189
LATERAL DRAINAGE COLLECTED 3.07670 { 1.26999) 36855.824 g.19%246

FROM LAYER 4

PERCOLATION/LERKAGE THROUGH 0.006000 ( 0.00000) 0.015 0.00000
LAYER 6
AVERAGE HEAD ON TOP? 0.00C (¢ 0.000)

OF LAYER &5

CHANGE IN WATER STORAGE G.21% ( 1.7240; 2618.90 0.654

KhkkhkhThhhrhdbdrdhr b ddhddda o hdhhrd bk h bbb d b dFdbddddrdddddbhdddhkaddrkrddhkddhbikdhrrk
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 25
S mc=es) (v rTo
PRECIPITATION —-;jé% —————— ;i;é;j;éé__
RUNOFF 2.008 24057.4727
DRAINAGE COLLECTED FRCM LAYER 4 0.03123 374.0815%4
PERCOLATION/LEA¥AGE THROUGH LAYER 6 G.000000 0.000089
AVERAGE HEAD ON TOP OF LAYER 5 0.002
MAXIMUM HEAD ON TOP OF LAYER 5 0.016

LOCATION OF MAXIMUM HEAD IN LAYER 4

(DISTANCE FROM DRAIN) 0.0 FEET
SNOW WATER 2.22 26539.5703
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4162

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1350



**%  Maximum heads are computed using McEnroe's equaticns. *%+#
Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Xansas

ASCE Journal of Envirommental Engineering
Vol., 119, No. 2, March 1883, pp. 262-270.

REAERFEFEFIAKT AR A AR AR R AT AR A R AR AT I A A A AT AR R AT AT ET A AR I AR AR A AN A A AR A AR R A A A AR A A A AKTF &
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FINAL WATER STORAGE AT END OF YEAR 25

LAYER (INCHES} (VOL/VOL)
e 2,689 02241
2 29.8731 0.2498
3 1.0424 0.0869
4 0.0Ce2 0.0100
5 0.0000 0.0000
& 10.2480 0.427¢C
SNOW WATER 0.201
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE

HELP MODEL VERSION 3.07 (1 NOVEMBER 1987}
DEVELOPED BY ENVIRONMENTAL LABORATORY
USLAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
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PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE: C:\HELP\ALPBSRG1Z2.
EVAPOTRANSPIRATION DATA: C:\HELP\RLPEVG12,
DESIGN DATA FILE: C:\HELP\INPUTS\OGE3R003.D10
C: \HELP\OUT\QGE3R003.0UT

SCIL AND

QUTPUT DATA FILE:

TIME: 1%9:18%

C:\HELP\ALPPRE12
C:\HELP\ALPTEE12

DATE: 10/30/2012

.D4
D7

D13
D11

Kk h kA A AT A A I AT AXARRARRAIARA R A A A ok bR d b hd R ddrdrdddhhhrhddrdrrrdddrr b dihhn

TITLE:

Imeren Misscuri Labadie Proposed Utility Waste Landfill

hAr kA I I F A TR ARAAKRRITARATRRAARRAR A RN R AARA KRR AARARNR A A A A A A A A A A A A b dhdavhordhdbhddbdhdihi b

NOTE :

EFFECTIVE SAT. HYD. COND. = 0.19%0000006000F-03 CM/SEC
SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED

NQTE :

COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 9
THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL SOIL WATER CONTENT =

12.400
0.5010
0.2840
0.1350
0.3062

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

BY

1.

FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE,

INTTIAL MOISTURE CONTENT OF THE LAYERS AND SNCW WATER WERE

34



TYPE 1 - VERTICAL PERCOLATICN LAYER
MATERIAL TEXTURE NUMBER 30

THICKNESS = 240.00 INCHES

POROSITY = 0.5410 VOL/VOL

FIELD CAPACITY = 0.1870 VOL/VOL

WILTING POINT = 0.0470 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.1%47 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.499999987000E-04
LAYER 3

TYPE 1 - VERTICAL PERCOLATICN LAYER
MATERTAL, TEXTURE NUMBER 0

THICKNESS = 12,00 INCHES

POROSITY = 0.4170 VOL/VOL

FIELD CAPACITY = 0.0450 VOL/VCIL

WILTING POINT = 0.0180 VOL/VOL

INITIAL SOIL WATER CONTENT = 0.0455 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.500000007000E~01
LAYER 4

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 0.69 INCHES
POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL
WILTING POINT = 0.0050 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0103 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 1.28999996000

SLOPE = 1.00 PERCENT

DRAINAGE LENGTH = 627.0 FEET

CM/SEC

CM/SEC

CM/SEC



TYPE 4 -~ FLEXIBLE MEMBRANE LINER

MATERIAL TEXTURE NUMBER 35
THICKNESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL
WILTING POINT = 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL
EFFECTIVE SAT, HYD. COND. = 0.199999996000E-12 CM/SEC
FML PINECOLE DENSITY = 2.00 HOLES/ACRE
FML INSTALLATICN DEFECTS = 2.00 HOLES /ACRE
FML PLACEMENT QUALITY = 3 - GOOD

LAYER &

TYPE 3 -~ BARRIER SOIL LINER

MATERIAL TEXTURE NUMBER 16
THICKNESS = 24 .00 INCHES
POROSITY = 0.4270 VOL/VOL
FIELD CAPACITY = 0.4180 VOL/VOL
WILTING POINT = 0.3670 VOL/VOL
INITIAL SOIL WATER CCONTENT = 0.4270 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0,100000001000E-06 CM/SEC

GENERAL DESIGN AND EVAPCRATIVE ZONE

DATA

NOTE: 8Cs RUNOFF (CURVE NUMBER WAS COMPUTED FROM DEFAULT
SCIL DATA BASE USING SCIL TEXTURE # 2 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF
A ELOPE LENGTH OF 720. FEET.

SCS RUNOFF CURVE NUMBER )
FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH

INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIZLS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

21

100.

21

.30

.400

.675
L0112
620
.000
.200
L200
.00

2.% AND

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR



EVAPOTRANSPIRATION AND WEATHER DATA

NCTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FRCM

5T. LOUIS MISSOURI
STATION LATITUDE = 38.70 DEGREES
MAXIMUM LEAF AREA INDEX = 0.50
START OF GROWING SEASCON (JULIAN DATE) = 98
END OF GROWING SEASON {(JULIAN DATE) = 300
EVAPORATIVE ZONE DEPTH = 12.0 INCHES
AVERAGE ANNUAL WIND SPEED = 10.40 MPH
AVERAGE 18T QUARTER RELATIVE HUMIDITY = 73.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 67.00 %
AVERAGE 3RKD QUARTER RELATIVE HUMIDITY = 71.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 74.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR ST. LOUIS MISSOURI

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/LUG MAR/SEP APR/GCT MAY /NOV JUN/DEC
1.72 2.14 3.28 3.55 3.54 3.73
3.63 2.55 2.70 2.32 2.53 2.22

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR 5T. LOUIS MISSOURI

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP BPR/OCT MAY/NOV JUN/DEC
28.60 33.80 43.20 56.10 65.60 74 .80
78.90 77.00 69.70 57.80 44 .60 34.20

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR ST. LOUIS MISSOURL
AND STATION LATITUDE = 38.70 DEGREES

Kkkkhrdodhrddhhdddhdhdbdddrddbbhrddhbdabddhdrrbddrddra bR b d b o dddhbhdddrdrrobrhbdhdhhddhhn

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 25



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

PRECIPITATION
TOTALS 1.48 2.08 3.12 3.53 3.24 4.61
3.36 2.45 2.96 2.30 2.13 2.18
STD. DEVIATIONS 0.8¢6 i.11 0.87 1.3¢6 1.58 2.13
1.90 1.28 1.45 1.31 1.49 1.08
RUNOFF
TOTALS 0.381 0.787 0.587 0.212 0.265 0.654
0.382 0.109 0.234 0.151 G.218 G.lel
STD. DEVIATIONS 0.452 0.654 0.824 0.222 0.351 0.754
0.548 0.144 0.217 0.199 0.266 0.215
EVAPOTRANSPIRATION
TOTALS 0.56¢9 C.5697 2.472 3.494 2.%808 3.587
3.079 2.410 2.233 1.795 1.364 0.859
STD. DEVIATIONS 0.318 0.474 0.492 0.953 1.133 1.415
1.345 1.087 1.145 0.670 0.51z2 0.2558

LATERAL DRAINAGE COLLECTED FROM LAYER 4

TOTALS 0.2834 0.2093 0.2037 0.2101 0.,1532 0.1068
0.1577 0.2502 ¢.2796 0.3140 0.3139 0.3278

STD. DEVIATICHNS 0.140% 0.1104 0.1354 0.1173 0.0871 0.07%99
0.1512 G.1685 0.1654 0.1657 0.1378 0.1334

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000C 0.0000 0.0000 0.c000 0.0000

STD. DEVIATIONS 0.0000 0.00060 0.0000 G.0000 6.0000 0.0000
0.0000 0.0000 0.0000 0.0000 ¢.0000 0.006C0

AVERAGES 0.0812 0.0634 0.05632 0.0600 0.0424 0.0305
0.0436 0.0692 0.0799 0.0868 0.0897 0.08067
8TD. DEVIATIONS 0.0390 0.0332 0.0375 0.0335 0.0241 c.o0228
0.0418 0.0466 0.0473 0.0458 0.0394 0.036%9
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AVERAGE ENNUAL TOTALS & (STD. DEVIATIONS} FOR YEARS 1 THROUGH 25
S merss cu. FEmT PHRCENT
PRECTPITATION 33.48 ( 4.389)  3812059.7  100.00
RUNCFF 4.161 { 1.6271} 474230.69 12.440
EVAPOTRENSPIRATION 25.868 ( 2.1274) 2948536.00 77.348
LATERAL DRAINAGE COLLECTED 2.81968 ( 1.20674) 321394.000 8.43098

FROM LAYER 4

PERCOLATION/LEAKAGE THROUGH 0.00006 ( 0.00002) 6.895 0.00018
LAYER 6
AVERAGE HEAD ON TOP 0.066 | G.028}

OF LAYER &

CHANGE IN WATER STORAGE 0.59¢6 ( 2.1473} 67891.59 1.781

IEEE SR ELEE LSS A AR SRS A SRR SRR R SR L RS EREREREEERERESEEEEEREEREEEEEEEEREIERIE R I
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PEAK DAILY VALUES FOR YEARS 1 THRCUGH 25
S mams)  cu. T
PRECIPITATION __;j;; _____ ;;;é;éjé;;““
RUNOFF 1.975% 225122.48490
DRATNAGE COLLECTED FROM LAYER 4 0.02255 2570.84730
PERCOLATION/LEZKAGE THROUGH LAYER 6 0.000000 0.05047
AVERAGE HEAD ON TOP OF LAYER & 0.193
MAXIMUM HEAD ON TOP OF LAYER 5 0.378

LOCATION OF MAXIMUM HEAD IN LAYER 4

(DISTANCE FROM DRAIN) 13.6 FEET
SNOW WATER 2.22 252528.0310
MAXTMUM VEG. SOIL WATER (VOL/VOL) 0.4152

MINIMUM VEG. 80IL WATER (VOL/VOL) 0.1350



#+%  Maximum heads are computed using McEnroe's equations. ***
Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, Universgity of Kansas

LSCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.
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FINAL WATER STORAGE AT END OF YEAR 25

LAYER (INCHES) {VOL/VOL)
a1 26733 0.2228
2 61.7891 0.2575
3 1.0614 0.0885
4 0.1182 0.1713
5 0.0000 0.00C0
& 10.2480 0.4270
SNOW WATER 0.201

AR R SRR EEEEREEEE SR SR EREESSE S SRR SS R REEEEREEEREEREEESEESEREREREEEERFEREEEEE R EEEE T T
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 {1 NOVEMBER 1597}
DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION
FOR USEP2 RISK REDUCTICON ENGINEERING LABCRATORY
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PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:

EVAEPOTRANSPIRATION DATA:
SCIL AND DESIGN DATA FILE:

: \HELP\ALPPRE12 .D4
: \HELP\ALPTEG12.D7

: \HELP\ALPEV612.D11

C
C
SCLAR RADIATION DATA FILE: C:\HELP\ALPSR612.D13
C
C
C

OUTPUT DATA FILE:

TIME:

10:41

DATE: 11/ &/2012

: \HELP\INPUTS\CAM1R002.D10
: \HELP\OUT\CAM1R(002.0UT

ok kdF kA AT R AR I A IR AR AR AR AFFTAA R T A AR A IR A IR A F AL I AL I A F b ke d bk AR A A Ak Rk kA F R Rk ok

TITLE:

Ameren Missouri Labkadie Proposed Utility Waste Landfill

hhkhkkkhkh A A hA TR A AT A TI A A AT AR AR A A AT AT I AT T A A FAA G A A A b I h T T A A TR AR A AT R A AR AR FT LA R

NOTE:

COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYFE 1 - VERTICAL PERCOLATION
MATERIAL TEXTURE NUMBER

THICENESS = 24.00
POROSITY = 0.5010 VOL/VOL
FIELD CAPACITY = 0.2840 VOL/VOL
WILTING POINT = 0.1350 VOL/VOL
INITIAL SCIL WATER CONTENT = 0.3739 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.190000006000E-03 CM/SEC

NOTE :

SATURATED HYDRAULIC CONDUCTIVITY IS5 MULTIPLIED BY 1.

FOE ROOT CHANNELS IN TOP HALF OF

LAYER
2
INCHES

EVAEPORATIVE ZONE.

INITIAL MOISTURE CONTENT CF THE LAYERS AND SNOW WATER WHERE
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TYPE 4 - FLEXIBLE MEMERANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS =
POROSITY =
FIELD CAPACITY

WILTING POINT

INITIAL 50IL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINEHOLE DENSITY =
FML INSTALLATION DEFECTS =
FML PLACEMENT QUALITY

il

il

0.06

¢.0000
0.0000
0.00600
0.0000

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

0.195999996000E~-12 CM/SEC
HOLES/ACRE
HOLES/ACRE

2.00
2.00
3 - GOOD

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 30

THICKNESS
POROSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL SOIL WATER CONTENT =
EFFECTIVE SAT. HYD. COND.

700.00
0.5410
0.1870
0.0470
0.1871

INCHES

VOL/VOL
VOL/VCL
VOL/VOL
VOL/VOL

0.4%9959887000E-04

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL SOIL WATER CONTENT =
EFFECTIVE SAT. HYD. COND. =

12.00
0.4170
0.0450
0.0180
0.0586

INCHES

VOL/ VG,
VOL/VCL
VOL/VCL
VOL/VOL

CM/SEC

0.500000007C00E-01 CM/SEC



TYPE 2 - LATERAL DRAINAGE LAYER

MATERIAL TEXTURE NUMBER

THICENESS =
PCROSITY =
FIELD CAPACITY =
WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE =
DRAINAGE LENGTH

iz.
G.
C.
G.
0.

0
00
3970
0320
0130
0332

INCHES

VOL/ V0L,
VOL/VOL
VOL/VOL
VOL/VOL

0.250000004000E-01 CM/SEC

1.
541.

00
0

PERCENT
FEET

TYPE 4 - FLEXIBLE MEMBRANE LINER

MATERIAL TEXTURE NUMB

THICEKNESS =
POROSITY
FIELD CAPACITY =
WILTING POINT =
INITIAL SOIL WATER CONTENT =
EFFECTIVE SAT. HYD. COND. =
FML PINHOLE DENSITY =
FML INSTALLATION DEFECTS =
FML PLACEMENT QUALITY =

H

C.
O.

G.
0.

ER

35
ce
G000

.0000

0000
0000

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL,/VOL

0.199999996000E-12 CM/SEC

2.
2.

0o
0c

3 - GOOD

TYPE 3 - BARRIER SOIL LINER

MATERIAL TEXTURE NUMBER

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL SOIL WATER CONTENT =
EFFECTIVE SAT. HYD. COND. =

24,
0
G.
0.
0.

16
oo

L4270

4180
3670
4270

HOLES/ACRE
HOLES/ACRE

INCHES

VOL/VCL
VOL/VCL
VOL/VOL
VOL/VOL

0.100000001000E-06 CM/SEC



GENERAL DESIGN AND EVAPORATIVE ZCONE DATA

NOTE: §&C5 RUNOFF CURVE NUMBEERE WAS CCMPUTED FRCM DEFAULT
SOIL. DATA BASE USING SOIL TEXTURE # 9 WITH 2
POOR STAND OF GRASS, A SURFACE SLOPE OF 2.%
AND A SLOPE LENGTH OF 720. FEET.

SCS RUNOFF CURVE NUMBER = 86.70

FRACTICN OF AREA ALLOWING RUNOFF = 100.0 PERCENT
AREA PRCJECTED ON HORIZONTAL PLANE = 31.400 ACRES
EVAPORATIVE ZONE DEPTH = 12.0 INCHES
INITIAL WATER IN EVAPCRATIVE ZONE = 3.684 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE = 6.012 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE = 1.620 INCHES
INITIAL SNOW WATER = 0.000 TINCHES
INITIAL WATER IN LAYER MATERIALS = 151.282 INCHES
TOTAL INITIAL WATER = 151.282 INCHES
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPCTRANSPIRATION DATA WAS OBTAINED FROM
ST. LOUIS MISSOURI

38,70 DEGREES

It

STATION LATITUDE

MAXIMUM LEAF AREA INDEX = 0.5%0

START OF GROWING SEASON (JULIAN DATE) = 98

END OF GROWING SEASON (JULIAN DATE) = 300
EVAPORATIVE ZONE DEPTH = 12.0 INCHES
AVERAGE ANNUAL WIND SPEED = 10.40 MPH
AVERAGE 18T QUARTER RELATIVE HUMIDITY = 73.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 67.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 71.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 74.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COQEFFICIENTS FOR 87T. LOUIS MISSCURI

NORMAL MEAN MONTHLY PRECIPITATION {INCHES)

JAN/JUL FER/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
1.72 2.14 3.28 3.55 3.54 3.73
3.63 2.55 2.70 2.32 2,53 2.22

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR ST. LOUIS MISSOURI



NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV JUN/DEC
28.60 33.80 43,20 56.10 65.60 74 .80
78.90 77.0C 69.70 57.%0 44 .60 34.20

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR ST. LOUIS MISSOURT
AND STATION LATITUDE = 38.70 DEGREES

IR X E R EEEREEEEEEEEEAEE LSS SR RN E SRR E RS SRS SRR SRR EEE R R R R EEXEEEXEEEE R EE S NN

AVERAGE MONTHLY VALUES IN INCHES FCR YEARS 1 THROUGH 30

PRECIPITATION
TOTALS 1.586 2.15 3.09 3.37 3.44 4.42
3.38 2.66 2.75 2.18 2.1e 2.06
STD. DEVIATIONS 0.85 1.09 0.82 1.36 1.56 2.04
1.87 1.38 1.45 1.28 1.38 1.14
RUNQOFF
TOTALS 0.526 1.225 0.209 0.418 0.276 0.480
0.247 0.059 0.080 0.079 0.154 0.203
STD., DEVIATIONS 0.576 0.3848 0.891 0.62% 0.455 0.841
0.428 G.136 0.108 0.278 0.318 0.442
EVAPOTRANSPIRATION
TOTALS G.579 0.686 2.414 3.3989 3.182 4.117
3.512 3.155 2.504 1.805 1.402 Cc.887
STD. DEVIATIONS 0.344 0.463 0.611 0.935 1.0564 1.402
1.2%4 1.03¢9 1.067 0.693 0.423 0.239

PERCOLATION/LEAKAGE THRCUGH LAYER 2

TOTALS 0.06%92 0.0806 0.0887 0.0863 0.0837 0.0804
0.0777 0.0700 0.0627 0.0653 0.0668 0.0768

[es]

STD. DEVIATICNS 0.0184 0.0152 .0147 0.0121 6.0099 0.0108
0.0088 0.0070 0.0078 0.0098 0.01ez2 C.0174



LATERAL DRAINAGE COLLECTED FROM LAYER 5

TOTALS 0.0153 0.0134 0.01l55 0.0149 0.0146 0.0147
0.0166 0.0178 0.0182 0.0190 0.0181 0.018¢0

STD. DEVIATIONS 0.0150 0.0131 0.0150 0.0144 L0143 0.0140
0.0153 0.0164 G.0167 0.0177 g.0172 0.0174

(]

TOTALS 0.0000 0.0000C 0.00G0 0.0000 0.00C0 0.0000
0.0000 0.0000 0.0000 0.00060 C.0000 0.0000

STD. DEVIATIONS C.C000 0.0000 0.0000 0.0000 0.0000 0.0000
0.C000 0.0000 0.0000 0.0000 0.0000 0.C000

AVERAGES 14.2640 13.7198 18.308% 18.4126 17.3077 17.1844
16.0783 14.4826 13.3825 12.4837 14.273% 15.8825

3.7982 3.4051 3.0151 2.5653 2.03%9 Z.3181
1.8348 1.4688 1.6871 2.0460 3.4631 3.5892

STD. DEVIATIONS

DATILY AVERAGE HEAD ON TOP OF LAYER &6

AVERAGES 0.1884 0.1819 0.1211 0.1893 0.1803 0.1872
0.2310 0.2343 0.2300 0.2222

0.1851 0.1768 0.1850 0.1829 0.1764 0.1785
0.1889 0.2025 0.2130 0.2178 0.2185 0.2149

S8TDB. DEVIATIONS
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 30

INCHES CU. FEET PERCENT
PRECTPITATION 3321 ( 4.731)  3785646.0  100.00
RUNOCFF 4,657 { 2.0919) 530826.37 14.022
EVAPOTRANSPIRATION 27.651 { 3.0955) 3151747.00 83.255
PERCOLATION/LEAKAGE THROUGH 0.88864 ( 0.09272} 101289.297 2.67561

LAYER 2



AVERAGE HEAD ON TOF 15.866 1.626}
OF LAYER 2

LATERAL DRAINAGE COLLECTED 0.1%631 ( 0.18384) 22375.322 0.52106
FROM LAYER 5

PERCOLATION/LEAKAGE THROUGH .00016 ( 0.00014) 18.739 0.06050
LAYER 7
AVERAGE HEAD ON TOP 0.205 0.192)

OF LAYER 6

CHANGE IN WATER STORAGE 0.708 { 1.5221) 80679.05 2.131

kA K FIARIAFT A AKX F A AR I A A TS ddhddbrrdrddbddrdrhrodrddddbdddrdddbdddbddbhraraddhdrdhddidddrdirns
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PEAK DAILY VALUES FCOR YEARS 1 THROUGH 30
S memss)  (cu. v
PRECIPITATION --;t;; _____ ;;;5;&?6;;"_
KUNCFF 2.442 278376.6560
PERCOLATION/LEAKAGE THROUGH LAYER 2 0.003767 429.34015

AVERAGE HEAD ON TCP OF LAYER 2 24.000
DRAINAGE COLLECTED FROM LAYER 5 0.00185 210.67238
PERCOLATION/LEAKAGE THROUGH LAYER 7 G.000001 0.16320
AVERAGE HEAD ON TOP OF LAYER 6 0.706
MAXTIMUM HEAD ON TOP OF LAYER & i.322

LOCATICN CF MAXIMUM HEAD IN LAYER 5

{DISTANCE FROM DRAIN} 34.3 FEET
SNOW WATEER 2.43 276996.6250
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.5010
MINIMUM VEG. S0IL WATER (VOL/VOL) 0.1350
**x*  Maximum heads are computed using McEnroe's eguations. ##%%

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 118, No. 2, March 1993, pp. 262-270.
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FINAL WATER STORAGE AT END QOF YEAR 30

LAYER {INCHES) (VOL/VOL}
e 54425 0.3934
2 0.0000 0.0000
3 151.3888 G.2163
4 0.8053 C.0671
5 0.6318 ¢.0527
3 0.0000 £.0000
7 10.2480 0.4270
SNOW WATER C.000

AR ER I K FXARR AR A AT AL T A bbb bbb kb bk b A d Ak d A Fd T A Fd AT d b T d b dhbhoddhdhbhddddhdihr
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HYDROLOGIC EVALUATION OF
HELP MODEL VERSION 3.07

LANDFILL PERFORMANCE
{1 NOVEMBER 18597}

DEVELCPED BY ENVIRONMENTAL LABORATORY

USAE WATERWAYS EXPE

RIMENT STATION

FOR USEPA RISK REDUCTICN ENGINEERING LABORATORY
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PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATICON DATA FILE:

SQIL AND DESIGN DATA FILE:

: \HELP\RLPFPR&12 .D4
: \HELP\ALPTEG12 .D7
: \HELP\ALPSRE12.D13

: \HELP\ INPUTS\CGE1R003.D10

C
C
C
EVAPQOTRANSPIRATION DATA: C: \HELP\ALPEV612.D11
C
C

ouUTePUT DATA FILE:

TIME:

10:46

DATE: 11/ &/2012

: \HELP\QUT\ CGE1R0OD3 .0UT

[EEYETEEREEES S LSS LS L EEEREEEEEEEEEESEEEEEEERESEREREEEEEEEEERESEEEEEEEEEE TR TR

TITLE:

ameren Missouri Labadie Proposed Utility Waste Landfill

[EEEEEEEREEEEEEEEEEEEEAEEEEEE LA S AR EEEE A SRS ER SRR E RS EESEEEE RS R EEE TEE T ERTEETE Y S

NOTE:

WILTING POINT
INITIAL SOIL WATER CONTENT

COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCCLATION LAYER
MATERTIAL TEXTURE NUMBER 9
THICKNESS =
POROSITY =
FIELD CAPACITY =

It

EFFECTIVE SAT. HYD. COND. =
SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

NOTE:

24.00 INCHES
0.5010 VOL/VOL
0.2840 VOL/VOL
0.1350 VOL/VOL
0.3729 VOL/VOL
0.190000006C00E-03 CM/SEC

1.

INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
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TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICENESS = 0.06 INCHES
POROSITY = 0.0000 VOL/VOL

FIELD CAPACITY = 0.0000 VOL/VOL
WILTING BOINT = 0.0000 VOL/VOL
INITIAL SCIL WATER CONTENT = 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. = (0.199299996000E-12 CM/SEC

It

2.00 HCOLES/ACRE
2.00 HOLES/ACRE
3 - GOOD

FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

B

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERTIAL TEXTURE NUMBER 30

THICKNESS = 700.00 INCHES
POROSITY = 0.5410 VOL/VOL

FIELD CAPACITY = 0.1870 VOL/VCL
WILTING POINT = 0.0470 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.1871 VOL/VOL
EFFECTIVE SAT. HYD. COCND. = (0.499999987000E-0C4 CM/SEC

TYPE 1 - VERTICAL PERCOLATICN LAYER
MATERIAL TEXTURE HNUMBER o

THICKNESS = 12.00 INCHES

POROSITY = 0.4170 VOL/VCL
FIELD CAPACITY = 0.0450 VOL/VQOL
WILTING POINT = 0.0180 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0586 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.500000007000E-01 CM/&EC



TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICENESS = 0.69 INCHES
POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL
WILTING POINT = 0.0050 VOL/VOL
INITIAL SOIL WATER CONTENT = ¢.0143 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 1.299%98995000 CM/SEC
SLOPE = 1.00 PERCENT
DRATINAGE LENGTH = 541.0 FEET

LAYER 6

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS = 0.06 INCHESZ
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL
WILTING POINT = 0.0000 VOL/VOL
INITIAL SOIL WATER CCHNTENT = 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.199999996000E-12 CM/SEC
FML PINHCLE DENSITY = 2.00 HOLES/ACRE
FML INSTALLATION DEFECTS = 2.00 HOLES/ACRE
FML PLACEMENT QUALITY = 3 - GOOD

LAYER 7

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16

THICKNESS = 24 .00 INCHES

PCROSITY = 0.4270 VOL/VOL
FIELD CAPACITY = 0.4180 VOL/VOL
WILTING POINT = ¢.32670 VOL/VOL
INITIAL SOIL WATER CONTENT = ¢.4270 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.10000000100CE-06 CM/SEC



GENERAL DESIGN AND EVAPORATIVE ZCONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 9 WITH A
PCOR STAND OF GRASS, A SURFACE SLOPE OF 2.%
AND A SLOPE LENGTH OF 720. FEET.

5Cs RUNOFF CURVE NUMBER = 86.70

FRACTION OF AREA ALLOWING RUNOFF = 106.¢C PERCENT
AREA PROJECTED ON HORIZONTAL PLANE = 31.400 ACRES
EVAPORATIVE ZONE DEPTH = 12.0 INCHES
INITTAL WATER IN EVAPORATIVE ZONE = 3.684 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE = 6.012 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE = 1.620 INCHES
INITIAL SNOW WATER = 0.000 INCHES
INITIAL WATER IN LAYER MATERIALS = 150.892 INCHES
TOTAL INITIAL WATER = 150.89%92 INCHES
TOTAL SUBSURFACE INFLOW = 0.06 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

8T. LOUIS MISSOURT
STATION LATITUDE = 38.70 DEGREES
MAXIMUM LEAF AREA INDEX = 0.50
START OF GROWING SEASON (JULIAN DATE} = o8
END CF GROWING SEASCN {(JULIAN DATE) = 300
EVAPORATIVE ZONE DEFPTH = 12.0 INCHES
AVERAGE ANNUAIL WIND SPEED = 10.40 MPFH
AVERAGE 13T QUARTER RELATIVE HUMIDITY = 73.00 %
AVERAGE 2ZND QUARTER RELATIVE HUMIDITY = 67.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 71.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 74.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR 5T. LOUIS MISSOURL

NORMAL MEAN MONTELY PRECIPITATION {INCHES)

JAN/ JUL FEB/AUG MAR/SEP APR/CCT MAY /NOV JUN/DEC
1.72 2.14 3.28 3,55 3.54 3.73
3.63 2.55 2.70 z.32 2.53 2.22

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR 5T. LOUIS MISSOURI



NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JBN/JUL FEB/AUG MER/SEP APR/OCT MAY /NOV JUN/DEC
28.60 33.8¢0 43.20 56.10 £5.60 74 .80
78.90 77.00 69,70 57.90 44 .60 34.20

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR ST. LOUIS MISSCOURL
AND STATION LATITUDE = 38.70 DEGREES
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 30

PRECIPITATICN
TOTALS i.56 2.15 3.0¢9 3.37 3.44 4.42
3.38 2.66 2.75 2.18 2.16 2.06
STD., DEVIATIONS 0.95 1.0% 0.82 1.36 1.56 2.04
1.87 1.38 1.45 1.28 1.38 1.14
RUNOFF
TOTALS 0.526 1.225 0.20¢% 0.418 0.276 0.480
0.247 0.05% 0.080 0.079 0.154 0.203
STD. DEVIATIONS 0.57¢ 0.948 0.891 0.629 0.455 0.841
0.428 0.136 0.108 0.278 0.218 0.442
EVAPQTRANSPIRATION
TOTALS 0.579 0.6886 2.414 3.39¢% 3.182 4.117
3.512 3.155 2.504 1.805 1.40z2 0.887
STD. DEVIATICNS 0.344 0.463 0.611 0.935 1.054 1.402
1.294 1.038 1.067 0.623 G.423 0.239

PERCOLATICN/LEAKAGE THROUGH LAYER 2

TOTALS 0.0602 0.0606 0.0887 0.0863 0.0837 0.0804
0.0777 0.0700 0.0627 0.0653 0.066%9 0.0769

STD. DEVIATIONS 6.0184 0.015z2 0.0147 0.0121 0.0099 0.0108
0.Q088 0.0070 0.0078 0.0098 0.0162 0.0174



LATERAL DRAINAGE COLLECTED FROM LAYER 5

TOTALS 0.C0109 0.0127 0.0188 0.0117 0.0128 ¢.o188
0.0231 0.0227 0.0215 0.0191 0.0160 0.0150

STD. DEVIATICHNS 0.0110 0.0127 0.0210 0.0144 0.0145 0.01le7
0.0210 0.0217 0.0209 0.0201 0.017% 0.01¢&2

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 G.00C0 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.000¢C
0.0000 ¢.0000 6.0000 0.0000 0.0000 0.0000

LVERAGES 14.2640 13.7198 18.308% 18.4126 17.3077 17.1844
16.0783 14.4826 13.3825 13.4937 14.273% 15.8825

STD. DEVIATICNS 3.7982 3.4051 3.0151 2.5653 2.0399 2.3181
1.8348 1.4688 1.6871 2.0460 3.4631 3.5882

DATLY AVERAGE HEAD ON TOP OF LAYER 6

AVERAGES 0.00286 0.0033 0.0047 0.0029 0.0030 0.0046
0.0055 0.0054 0.0052 0.0045 0.0032 0.00386

STD. DEVIATIONS 0.002¢6 0.0033 0.0050 0.0035 0.0034 0.0041
0.0050 0.0052 0.00651 0.0048 0.0044 0.0040
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 30
S mewss cu. rEET PERCENT
PRECTPITATTON 3321 ( 4.731)  3785646.0  100.00

RUNOFF 4.657 ( 2.0919) 530826.37 14.022
EVAPOTRANSPIRATION 27.651 ( 2.0955) 3151747.00 83.255
PERCOLATION/LEAKAGE THROUGH 0.88864 ( 0.09279) 101289.297 2.67561

LAYER 2



AVERAGE HEAD ON TOFP 15.566 1.626})
OF LAYER 2

LATERAL DREAINAGE COLLECTED 0.20328¢ ( 0.19117) 23251.387 0.61420
FROM LAYER 5

PERCOLATION/LEAKAGE THROUGH 0.00001 ( 0.00000) 0.773 0.00002
LAYER 7
AVERAGE EEAD ON TOCP 0.004 0.004)

OF LAYER 6

CHANGE IN WATER STORAGE 0.700 { 1.5276) 75820.97 2.108
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 30
S moems) (u.oeTo
PRECIPITATION --;?;; ----- ;;;é;éjééé_-
RUNOFF 2.442 278376.6560
PERCOLATION/LEAKAGE THROUGH LAYER 2 0.003767 42%.34015

AVERAGE HEAD ON TOP OF LAYER 2 24.000
DRAINAGE COLLECTED FROM LAYER & 0.00303 345.25888
PERCOLATION/LEAKAGE THROUGH LAYER 7 0.000000 0.00762
AVERAGE HEAD ON TOP OF LAYER 6 0.022
MAXIMUM HEAD ON TOP OF LAYER 6 0.044

LOCATION OF MAXIMUM HEAD IN LAYER &

(DISTANCE FROM DRAIN) 1.3 FEET
SNOW WATER 2.43 276996 .6250
MAXIMUM VEG. SOIL WATER {VOL/VOL) 0.5010
MINIMUM VEG. SOIL WATER ({VOL/VOL} 0.1350

*%%  Maximum heads are computed using McEnroe's eqguations. H**

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vel. 119, XNo. 2, March 1983, pp. 262-270.
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FINAL WATER STORAGE AT END OF YEAR 30

LAYER (INCHES) {(VOL/VOL)

s.sazs 0.3934
2 0.0000 0.0000
3 151.32888 0.2163
4 0.8053 0.0671
5 0.0164 0.0237
6 0.0000 0.0000
7 10.2480 0.4270

SNOW WATER 0.000
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