ST. LOUIS COUNTY SANITARY LANDFILL SW-405
APPLICATION FOR PERMIT RENEWAL

JULY 2013 PERMIT APPLICATION

Prepared for:

ST. LOUIS COUNTY, MINNESOTA

July 2013

Prepared by:

uw

-
ni
7
= =

Liesch Companies

|
|

MINNEAPOLIS ® MIWAUKEE ® PHOENIX = Los ANGELES m ST, PauL



Mark St. Lawrence
Program Administrator

July 3, 2013

Ms. Beckie Olson

Minnesota Pollution Control Agency

520 Lafayette Road North

St. Paul, MN 55155-4194

Re:  Application for Permit Renewal for St. Louis County Regional Landfill SW - 405
Ms. Olson:

Enclosed please find the Application for Permit Renewal (Application) for the above referenced
facility. The Application consists of seven (7) written reports including:

Docment | Introduction

Document I] Design Report

Document Il Operations and Maintenance Plan

Document IV Industrial Solid Waste Management Plan (Dated April 2011)

Document V Household Hazardous Waste Management Plan (August 2010)
Document VI { eachate Management Plan

Document VI Closure, Post-Closure, Contingency Action Plan and Financial Assurance

{In addition, the Application includes a 18-page set of Engineering Drawings.
The Application builds off the previous application submitted in October 2007.
Please contact Dave Fink at {218) 742-9537 or finkd2@stlouiscountymn.qgov or me at (218)

749-0647 or stlawrencem@stlouiscountymn.gov with any comments or questions you may
have.

Sincerely,

PNk At T

Mark St. Lawrence
Program Administrator

Cc:  Trevor Shearen, Prevention & Solid Waste Management
Alex Hokenson, Prevention & Solid Waste Management

"Maximizing the potential of St. Louis County’s employees while
previding them with a safe and healthful workplace”
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Introduction
Permit Re-Application
MPCA Permit Number SW-405
St. Louis County Regional Landfill
Virginia, Minnesota

Prepared by:

ST. LOUIS COUNTY ENVIRONMENTAL SERVICES DEPARTMENT
Northland Office Center, Suite 115
307 1% Street South
Virginia, Minnesota 55792

NORTHEAST TECHNICAL SERVICES, INC,
526 Chestnut Street
P.O. Box 1142
Virginia, Minnesota 55792

and

LIESCH ASSOCIATES, INC.
350 St. Peter Street
St. Paul, Minnesota 55102

July 2013

CON cu. yds.
Year south spray field removed



Introduction

A. GENERAL

This document is a Permit Re-issuance application for the St. Louis County Regional Mixed
Municipal Solid Waste (MSW) Disposal Facility located in Virginia, Minnesota. This facility, in
operation since November 15, 1993, has disposed of approximately 1,758,881 cubic yards of
waste and daily/intermediate/final cover through December 31, 2012. The current permitted
capacity issued for the facility is 2,321,820 cubic yards.

Under the original permit, issued April 30, 1993, the site was designed for six phases of
construction and a 30-year ultimate waste capacity of 1,650,000 cubic yards assuming an
average of 55,000 cubic yards per year fill rate. The current fill rate averages approximately
92,000 cubic yards per year with a breakdown of 77,000 cubic yards of waste (MSW, industrial,
demolition, and asbestos) and 15,000 cubic yards of cover. Under the permit issued July 20,
1999, the redesign of the site reduced the footprint of the facility from 42 acres to 29 acres, but
increased the facility’s overall design capacity from 1,650,000 cubic yards to 1,990,000 cubic
yards, including final cover. This was accomplished by increasing the final cover slopes from
4.5 to 10 percent, reducing berm heights, and excavating deeper base grades while maintaining a
minimum 10-foot separation from groundwater and original ground surface. The permit also
increased the number of phases of construction from six to seven and included the Certificate of
Need (CON), granting the Regional Landfill disposal capacity for 429,625 cubic yards of
unprocessed MSW (not including cover soils).

In April 2003, the County submitted its Comprehensive Solid Waste Management Plan Update
(Plan) to the Minnesota Office of Environmental Assistance. The Minnesota Office of
Environmental Assistance approved the Plan and issued a ten-year CON for disposal capacity of
774,560 cubic yards of MSW for the years 2003 through 2013.

The County’s permit was approved November 17, 2003, received approval for design changes
and increased volume for the landfill. The landfill’s final phases were redesigned to allow for
more efficient use and operation of the site. The redesign resulted in increased site life without
changing the original footprint approved in the 1993 permit. The redesign included:

» Reducing the number of new cells constructed in the previous permit’s foot print
from three to two.

e Increasing berm size.

e Increasing final cover slopes from approximately 10 to 20 percent on current and
future open cells.

e Increasing final elevations.

¢ Expanding north of the previous permit=s foot print to include land that was
originally permitted in 1993.



e Increasing the ultimate capacity from 1,990,000 cubic yards to 4,208,670 cubic
yards and extending the life of the landfill from 2011 to 2039 (based on 1993
through 2012 average annual fill rates).

In March 2012, the County submitted its Comprehensive Solid Waste Management Plan Update
(Plan) to the Minnesota Pollution Control Agency (MPCA). Approval of the ten-year Plan and
assoctated 757,900 cubic yards of CON are pending completion of the MPCA review process.

Since 1994, leachate has been treated by an on-site spray irrigation system which included the
22.5-acre North (Primary) spray irrigation field. In 1999, the South (temporary) spray irrigation
field was constructed to provide additional, but temporary, leachate spray irrigation capacity
within the permitted footprint of the Landfill. In 2008, the six (6) sprinkler nozzles and irrigation
lines within the South spray irrigation field were removed to allow for the development of future
landfill cells.

In 2009, the County upgraded its leachate spray irrigation system. The major components of the
upgrade included the installation of a larger vertical turbine pump, seven (7) electronically
actuated valves, and an electromagnetic flow meter. Additionally, upgrades to the North spray
irrigation field included installation of 6-inch pipe throughout the 22-acre land application field
and five (5) additional fixed head rotary gun-type sprinkler nozzles, increasing the total number
of sprinkler nozzles to 21. These upgrades maximized spray coverage throughout the field and
significantly reduced the amount of maintenance required to keep the system operating
efficiently.

The County is currently evaluating development of an alternative (Secondary) spray irrigation
field on adjacent property. The Secondary spray itrigation field is proposed immediately north of
the existing Primary spray irrigation field on 160 acres currently owned by the Quad Cities
Biosolids Disposal Site Authority (Authority). The Authority administers land application of
waste water treatment biosolids from the cities of Virginia, Eveleth, Gilbert and Mountain Iron.
Each City maintains individual land application permits, originally obtained in 1998 from the
MPCA. Please refer to the Leachate Management Plan for additional information.

The repermitting application package prepared for the facility includes the following stand-alone
documents:

Introduction

Design Report

Operations and Maintenance Plan

Leachate Management Plan

Closure, Post-Closure, Contingency Action Plan, and Financial Assurance
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B. FACILITY INFORMATION

Name of Facility:

Location:

Permittee/Operator:

Expected Waste Types:

Estimated Waste Quantities:

Current Permitted Site Capacity:

Volume Utilized:
(as of December 31, 2012)
Total Ultimate Capacity:

Permitted Final Elevation:

Expected Site Life:

Current Zoning:

Submittal Prepared By:

Project Manager:

Project Engineer:

St. Louis County Regional Landfill

637-acre parcel of land; Landfill on Sections 10
and 11, T58N, R17W, Virginia, Minnesota

St. Louis County

307 1* Street South, Suite 115
Virginia, MN 55792-2696
Attention: Mr. Ted Troolin, Director
Environmental Services Department

Mixed municipal, industrial solid waste, and
small amounts of demolition

Approximately 92,500 cubic yards per year of
waste and daily/intermediate cover

2,321,820 cubic yards (includes daily,
intermediate, and final cover)

1,758,881 cubic yards (includes daily,
intermediate, and final cover)

4,208,670 cubic yards (includes daily,
intermediate and final cover)

1,840 feet

Approximately 27 years after December 31,
2012, based on current fill rates,

MO - Mining and Open Space

St. Louis County Environmental Services Dept.
307 1% Street South, Suite 115
Virginia, MN 55792

Mark St. Lawrence, Program Administrator
St. Louis County Environmental Services Dept.

Eric Hesse, P.E.- Liesch Associates, Inc.
350 St. Peter Street



St. Paul, Minnesota 55102

Project Hydrogeologist: Northeast Technical Services, Inc.
P.O. Box 1142
Virginia, Minnesota 55792



. a Pol . » .
Contrar Aneney " Permit Application for
oLttt Rond Construction and Operation

Solid Waste Permit Program

Doc Type: Permit Application

MPCA Public Notlce Number;

Print or type application: Before submitting, make a photocopy for your records. The Minnesota Pellution Contro! Agency (MPCA)
wilt review the application for completensss and provide an cfficlal respanse to the permittess within 30 business days of receipt of
the application,

Permit Application Assembly: To expedile the processing and review of your application, put this form at the baglnning of your
submittal package, Pleasg place all checklists directly behind this application form In order by the number found on the bottom left
hand cormer of each checklist, Do not place forms and checkllist in an appendix as this makes [t dilflcul and time consuming for
staff to locate them

Completeness instructions: Without properly completed forms, an application cannot be processed and will be determined to be
incomplete. All ssctions of this form must ba completed. If portions do not apply te this facllity, pleasa Indicate so with "n/a".

The completed form Is to be returned to:  Solld Wasate Permit Document Coordinator
Minnesota Pollution Control Agency
620 Lafayetle Road North
St, Paul, MN 55165-4184

Facility name: _8t, Louls County Reglopal Landfill Permit No.;, BW-408

Appiication is for (check appropriately): [] New permit X Permit relssuance
[ Major modification [ Minor modification
[ Resubmittal of ‘Incomplete’ application origihally submitted on:

{mm/ddlyyyy)
Varlance request(s) included (check appropriately): [1Yes BENo
if yes, please desciibe;

Checklists Required (Please check all that are Included with this application.)

All applicable checklists must be completad and submittad with this application. The MPCA will net pracess an application that does
not include all of the required checklists, All checkiists can be found at! hitp:/fiww.pea.state.mn.us/enzg8a8,

All Solid Waste Facllities
[ solid Waste Facility Application Checklist

Mixed Municipal Solid Waste (MSW) Landfill
X MSW Landfill Application Checllist

MSW Combustor Ash Landiill
{1 MSW Gombustor Ash Landfill Application Checklist

Demolition Debris Landfill
] Demolition Debris Landfill Application Checklist

Industrial Solid Waste Landfill
[ industrial Solid Waste Landfill Application Checktist

Transfer Station
O Solid Waste Transfer Station Application Checklist

Solid Waste Compost Facility
(] Solid Waste Compost Facility Application Chacklist

Refuse-Derived Fuel Processing Facility
O Refuse-Derived Fue! Progessing Facilities Application Checkllst

www.pca.statemnug  +  651:296:6300 o  800-657-3864 +  TTY 651-282-5332 o7 B00-657-3864 + Available in alternative formats
w-sw3-33 « 11127112 Page 1 of 6



. Local Acknowledgment/Permission for

Other Solld Waste Facllitles

This section Is primarily meant {o notify the county and local autherities of the applicant's intent so that all county and focal
ordinances and plans can be imet. It Is intended to valldate that countles and local authorities were properly notifled of this permit
application for construction and operation. Signature by tha county or local authonity is not maant to Imply approval,

A. County A?owled entIPermlssIon {to be completed by County Solid Waste Adminlstrator or Cotinty Zoning Administrator)

Signature: Date; _B/2713

Print pame: _Ted Trgplin . Phene: 218-749-0639
Title: _Director; Environmental Services Depanment Fax; 218-749-0660
E-mail; troolint @ stloulsgountymn.goy

Organization:_St, Louis County
Address: 307 1* Street South
Gily: Virginia ... ~Stater MN Zlpt 55792

B. Local Ackno ssion (to be completed by local bullding of zoning offica)

Slgnature: - [ T . _ Date: 6/27/13

Print name: _Bill Hennis . - Phone: _218-748-7600
Titles _Engineer, Clty. of Vlrglnia . Fax: nfa

E-mall; e

Crganization; City of Virg‘i_nla
Address: 327 1 Street South__ ,
Chy: Virginia State: MN Zip: 55792

In lieu of completion of this part of the application, the applicant may submit documentation that the applicant has sent appropriate
notification to the county and local authorities. Documentatlon must consist of coples of latters sent to the county and !acal
authoritles via certified mail, return receipt requested and coples of the signad return recelpt,

Solid Waste Transfer Facilities

It this application Is for a transfer facllity, the applicant must attach caopies of all requlred municipal licenses/approvals, The MPCA will
not process an application without these approvals. See Minn, R. 7001.3075, subp, C, for more detalls, If no municlpal approvals are
required the owner or operator must sign the statement below stating that no municipal approvals are required.

Have all [ocal licenses/approvals been acquired? [ Yes [] No

" If yes, please list all approvals, Includs lssuances and explration dates {pleass Include coples of the approvals in the permit
application:

nfa

i no, please sign tha following line conflrming no municlpal approvals are required:

Signature: Date:

Print name: R . Tltlen

ll. Facility Information

A. General Information
Permit number

Facllity name: _ 84, Louis County Beglonal Landtill {for modlficatlon/ relssuances only) _SW-405
Address: 6341 Reglonal Landfill Read _ , - ,
City: _Mirginla_ . ... . ... . State: _MN . , Zip: 85792

MPCA Reglon (check one): [ Bralnerd [ DetroitLakes [BJ Duluth [] MarshallWillmar [] Metro [] Rochester

www.pcastate.nus o 651-296-6300 - B00-657-3864 o+  TTY 651-282-5332 or 800-657-3864 « Avaflable In alternative formats
w-sw3-33 « 11727112 Page 2 of 6



B. Legal description of praperty {acreage includes tha entire area of the facility)

637 Acres % % % %  Sectlon _10&11 T B8 N R_17 W
Township name: _City of Virginta _ MN Leglslative Distrlct: _5A

County;

Latitude: 47 Deg 31 Min 38 Sec North

Longitude: 92 Dag 28 Min 59 Sec West

1. Directions to the facllity {physical location}: _From Virglnla, take HWY 63 South to Hwy 135 East. Turn left on County Road
921, Turn left onto Reglonal Landtill Road. Continue for 2.8 miles to site,

2.  Currentland use: _Active MSW landlfill, special wasta collection, recyclables processing, Housshold Hazardous Waste
collection and open space.

3.  Current zoning designation of the site and the surrounding areas within a quarter mile radius; _M/O - Minlng and Open Space

4.  Describe the key topographic features at and around the facliity: __Mine overburden on natural solls and bedrock, The sitels
located east of the Laurentlan Divide in the Plke River dralnage flowing north to Hudson Bay.

5. Environmental Assessment Worksheet (EAW) or Environmental Impact Statement (EIS) required? [ Yes [X No
Explain: _No increase in currently permitted ultimate capacity

C. Identify the following features within a one mile radius of the site

Feature Distance

Current and former water supply or monitoring wells
Aiporis
Lakes or ponds

_ s Approx, 800 ft,
Rivers, streams or spitings _ _Awprox. 1 mile
Wetlends n/a 1
Floodolalns . - nfa.
Karst features (sinkholes, caves) |
Parks or wildlife refuges n/a

Present or proposed access and major haul roads, and
thelr welght restrictions

. Easements or right-of-way,__ o 1/2 mile
Recreational areas

, _ ;.1 mile
Historlcal or archeological areas n/a
1. Waste Activity Information
A. Type(s) of Waste Actlvity(s) to occur at the facility {check all boxes that apply)
Disposal activity Processing actlvity
Mixed Municipal Solid Waste [ solid Waste Composting
Industrial Solid Waste {7 Solid Waste Transier Station
Demoaolitian Debris Solid Waste Recycling
1 Municipal Solld Waste Combustar Ash 3 Solld Wasts Pracessing (prior to mass bum)
[ Other: _Yard Waste Gomposting {1 Solid Waste Storage

{1 Retuse-Derlved-Fuel (RDF)
[ Other; _Special wasts processing as listed in section IV

www.pca.state.mn.us o 651-296-6300 »  B800-657-3864 «  TTY 651-282-5332 or 800-657-3864 + Available in alternative formats
wesw3-33 « 11727112 Page 3 of 6



B. Describe the capacity of

each waste activity area and the total facility capacity in the tables below, Provide

information for each type of activity selected above,

Disposal actlvity areas

Capacity (yd*)
Ultimate Proposed Current Remalning Certificate of Need
Disposal area deglgn capacity additional capacity | inplagevolume | permitted capacity : {MSW only}
Mixed Municipal Solid 1,768,881 yd3 { 757,900 yd3 for
Waste (MSW) 4,208,670 yd3 n/a ps of 12/31/13 _ | 562,939 yd3 2013 - 2028
Industrial Waste | /a
Demolition Debris | nfa
Municipal Solid Waste
Combustor Ash__ n/a
Other: I —
Total 4,208,670 yd3 | 1,768,881 yd3 | 562,830 yd3 787,900 yd3
Processing activity areas _
Processing area ___Proposed vapacity Permitted capacity Deslign capacity
e tonsfyear [ tons/day _tong/year tons/day tons/ysar tone/day
Solid Waste Composting nla
Solld Waste Transfer Station n/a
Solid Waste Recycling n/a
Solid Waste Processing
(prier to mass byrn) nfa
Solid Waste Sterage n/a
Refuse-Derived-Fuel (RDF) n/a
Other;
Total

IV. Operational Information

A. List the solid waste and

waste by-products to be managed at the facility according to the waste type,

quantity, and management method (collsct, transfer, store, process, convert, compost, treat, or disposal),

_Management Method

Municipal Solld Waste

§_Landfill,

MSW Combustor Ash

R nfa__

Damolition Debris

Collect, transfer to permitted .
. demo landfil

Landfill

Industrial Waste

§ Landiil

Asbestos

Landtill

Appliances

Stored and racyeled

Electronics

Yard Wasle

N _Compost

Tires . .

B Collact, transfer

“Housshold Hazardous Waste

Collect, transier

www.pca,state.mn.us .
w-sw3-33 » 11/27712

651-296-6300

Available in altemative formats
Page 40f 6
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Collect, transfar to St, Louls
Recyclables (list) 25 Tong/week County Recyling Facllity
Other: Scrap Metal 8 Tonsiweek i_Collect fransfer
Units/weelk
Other: Lead Acld Batteries 8 Gallonsiwaek Collect, transfer
Other: Used Motor oil 168 _ _Collect, transfer

B. The facility will have capacity to receive 128+ vehicles per day and expects to recelve an average of 95-100
vehicles per day, List the vehicle types {l.e., packer trucks, roll-off boxes, privats cltizen vehicles) using the facility
including those that transport special wastes, such as tires or white goeds,

Vehicle Type Waste Tyme Transported
_Packer Trucks MSW
_Transfer Trailers . MSW . :
Rolt-off Trucks - . ll_MSW, Industrial, Demolition

Private and commercial haulers, M8W, Industrial, Demolition, Special Wastes,

trucks and automobiles B5-70.per day. | Reoyclables, HHW Asbestos, Yard Waste

C. Describe the equipment to be located and used on site at the facility, or the availability and arrangement
for use of equipment kept off-site, managing the waste:

The following-vehicles are Jocated on-site: 3-landfil] compactars, 1+ D-5 Dozer, 1-DEH Dozer, | - Syd front end loader, | - 3yd front end loader

2 - articulating dump trucks, 1 - tandem dump truck, 3 - hydraulic excavators, 1 - utility pickup track

V. Signature and Certification

| certify under penalty of law that this document and all attachments were prepared undsr my direction or supervision In accordance
with a system designed to assure that qualifiad personnel properly gather and avaluate the Information submitted, Based on my
inquiry of the person or persons who manags the systam, or those persans directly responsible for gathering the information, the
information submitted Is, to the best of my knowledgs and bslisf, trus, accurate, and complete. | am aware that there are significant
penalties for submitting false infermation, ingluding the possibility of fine and imprisonment.

Engineer (c°"3t“/t'"fb( Date: _ ¥/ // 17

Signature: 4/ A/ 7 y
' AL License
Print name: “EM / _ N Number: Z-ZSZ_LI %
State M M
Title: Profesglonal Engineer / Senlor Project Manager licensed: LD
E-mall: etlc.hesse @ ligsch.com

Organlzation:_Liesch Assaclates [ne.
Address! 350 5t, Peter Street
City: $t, Paul State: _MN Zip: 55102

Phone: 651-600-3502 . L .. .. Fax

| certify under penalty of law that this document and all attachments were prepared under my direclion or supervision te assure that
qualified personnel properly gathered and evaluated the information submitted. Based on my inquiry of the person or persons
directly responsible for gathering the information, the Informatlon submitted [s, to the best of my knowledge and bellef, true,

www.pca.state.mnus s 6512966300 o  BOD-657-3864  »  TTY 651-282-5332 or 800-657-3864 + Available in alternative formats
w-sw3-33 » 11/27112 Page 50f 6



accurate, and complete,

1{urther certify that the construction and operation of the above described facllity will be In accordance with the plans, specifications,
reporis and related communications accepted by the Minnesota Pollution Control Agency (MPCA) and on flle in its office; and in
accordance with conditions Imposed In the permit issued by the MPCA,

| certify that the facility Is censistent with local solld-waste management plans, | am aware an MPCA permit must be obtained before
construction or operation of the facility may bagln and ait local permits, licenses or other government approval must be obtained
before an MPCA permit can be issued,

1 am aware that there are significant penalties for submitting false information, including the possibility of fines and Imprlsonment.

Landowner 7 7/4 .
Signature: 7&” Date: 82713

Print name: _Ted Troolin R _ Phone: 218-749-0639
Title: . Director; Environmental services Department Fax: 218-749-0650
Email: _trooiint@stlouiscountymn.goy

Organization: _St, Louis County
Address: 307 1 Strest South

City: Viginia State: _MN Zlp: 65792
Phone: 218-749-9703 — Fax: _218-748-06850

Owner {Appllicant)

Slgnature; '7 . Date: _6/27/13

Print name: . Ted Troolin _ e Phone: _218.749-0639

Titlet Director, Environmental Services Demariment Faxi _218-749-0650

E-mall: troolint @stloulscountymn.yov

Organization; St, Louls County:
Address: 307 1% Street South

City: Virginia State: _MN Zlp: 55792
Operator* ~ o _

Signature: R/V Date: _6/27/13 7

Print name: _Bob Kangas e Certification No: 520 8l 5
Tille: _President o _ Expiration Date; '7! 1fzois
E-mait: . . . Phone: _218-741-4733
Organization: _Kangas Excavating Inc, _ o, Fax:

Address: 3676 Loon Lake Road . _ .

City: _Aurora State: MN Zip. B5705

*Provide the same information for othér cemﬁed operators.

Vi. Solid Waste Annual Report Contact

Print name: _ Mary McRsynolds Phone: _218-749-0648
Title: Planner Il o Fax: _218-749-0650
E-mail; mcreynoldsm @ stlouiscountymn.gov

Organization:_St. Louls County
Address: 307 1™ Street South - .
City: _Virginla _ State: _MN Zip: _BB792

www.pca.state.nnus o 651-296-6300 «  800-657-3864 o  TTY 651-282:5332 or 800-657-3864 « Available in alternative formats
w-sw3-33 » {1/277112 Page 6 of 6
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Permit: App

FW "W number of the owner of the facility for
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F—m" A the application is submitted is different
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?éﬁy(. (47 5"(" & operator as a federal, state, public,

Pevwil App. | 7001.0050, item G
Torwa y TAP A | Name, address, and telephone number

pge: 5 andl o€
[ yhoductioa 7001.0050, item D

“TAR A Description including the location of the
. ‘ business, plant, system, facility, or
F i} activity for which the permit is sought
‘Ferw\'\"r AFF 7001.0050, item E
F' General description of the materials
U\(‘ YA handled, processed, stored, or disposed
'TKE) A of by the applicant; and a statement of
. L] 0'€ Q the nature and guantity of the materials
? {Yt) A th/\ proposed to be slored, processed,
v \ discharged, emitted, or disposed of
T'Ist@ A during the period of the required permit,
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Minnesota Pollution Sol]d Waste FaC'i l'lty
Control Agency

520 t.afayette Road North Application CheCkliSt

St. Paul, MN 55155-4194

Solid Waste Permit Program
Doc Type: Permit Application

Purpose: This checklist has been developed as a guide for permit application preparers and reviewers in order to assist with the
submittal of a substantially complete permit application. Thoroughly review alt applicabie rules, statutes and guidance documents for
further details and requirements. Minnesota Rules can be found at: https:/f'www.revisor.mn.gov/rules/. All guidance documents can be
found on the Minnesota Pollution Control Agency (MPCA) Solid Waste Publications webpage af: http:/iwww.pca.state.mn.us/lupg880.

Many items listed below must be discussed in depth within the permit application submittal package. Be sure to include the most
recently updated information, drawings and plans. Previously submitted documents cannot be referenced; all necessary documents
must be included in this package. The permit application submittals should discuss all applicable MPCA Guidance Documents;
include justification if the facility does not follow the guidance provided.

Instructions for permit application preparers: The following checklist must be completed and included with a permit application
for all solid waste facilities. In the table below, indicate in the far left column the name and page number(s) of the document where
the specified rule requirement is addressed. If the rule requirement does not apply, please indicate with “n/a” for not applicable. The
permit application will be determined to be incomplete if there are any blank spaces in this column.

Document MPCA use Only
and Minn. R. citation Completeness
page number review Comments

Admin Technical

7001.0050, item A
Name, address, and felephone

other entity

If the operator of the facility for which

identification of the status of the

private, or other entity

of the person who prepared the
application

and proposed methods for control of
these materials
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Document
and
page number

Minn. R. citation

MPCA use only

Completeness
review

Admin Technical

Comments

NA

7001.0060, item A

For a corporation, the permit application
must be signed by a

principal executive officer of at least the
level of vice-president or the duly
authorized representative or agent of
the executive officer if the
representative or agent is responsible
for the overall operation of the facility
that is the subject of the permit
application

NA

7001.0060, item B

For a partnership or sole proprietorship,
the permit application must be signed
by a general pariner or the proprietor,
respectively

Pecmit- App:
FodwA

-TAS A
Tpao,c G ol

7001.0060, item C

For a municipality, state, federal, or
other public agency, the permit
application must be signed by either a
principal executive officer or ranking
elected official

Pcvle‘ APP.

ﬁﬂBA
e b o€ €

7001.0080, item D
If the operator of the facility for

which the application is submitted is
different from the ownet, the permit
application must be signed by both the
owner according to items A through G
above

= WA
e R
oo Lok

7001.0060, item E

For solid waste management facilities,
the permit application must be signed
by the facility owner and landowner
under items A to C if the landowner is
different from the owner of the facility
for which the application is submitted

Bevwatk App

PCM s

T A
’l}_—!.%t 5000

7001.0060, item F

For a firm preparing the necessary
reports and plans for a solid waste
management facility permit application,
the permit application must be signed
by an engineer registered in Minnesota

F@«N"\'{‘Am
Form
TABA

? . 5’ 0'@9

7001.0070

A person who signs a permit application
shall make the following certification: "I
ceriify under penalty of law that this
document and all attachments were
prepared under my direction or
supetvision in accordance with a
system designed to assure that
qualified personnel properly gather and
evaluate the information submitted
based on my inquiry of the person or
persons who manage the system, or
those persons direclly responsible for
gathering the information. The
information is, to the best of my
knowledge and belief, true, accurate,
and complete.”
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7001.3150

A person who signs a permit application
or any pertion of it, or any report required
by a permil fo be submitted to the
commissioner or agency must make the
certification required by part 7001.0070
and shall make the following additional
certification: "l am aware that there are
significant penalties for submitting false
information, including the possibility of
fines and imprisonment.”

An engineer registered in Minnesota
must certify all technical documents,
such as design drawings and
specifications, engineering reports, and
hydrogeclogic studies, required to be
submitted as part of a permit application
or by a permit condition.

The hydrogeologic report and all related
groundwater and surface water
monitoring reports must be signed by a

| person knowledgeable in the field of

hydrogeology. This person must certify
the quality of work performed and must
have been responsible for the gathering
and interpretation of the hydrogeologic
data and the preparation of the reports.

| niveduction
e A

7001.3300, item A
General description of the facility

TAB F

7001.3300, item B
Industrial solid waste management
plan in accordance with 7035.2535

e C

7001.3300, item C

Description of security procedures and
equipment

The C

7001.3300, item D
Inspection schedule

ThE G

7001.3300, item E
Contingency action plan

™e C

7001.3300, item F(1)

Description of procedures, structures or
equipment to prevent operational
hazards

TAB C

7001.3300, item F(2)

Description of procedures, structures or
equipment to prevent run-off, run-on

De 5‘\4{\1\ ?eqort
TAB B
Lection g1

7001.3300, item F(3)

Description of procedures, structures or
equipment to prevent ground and
surface water contamination

TR&C

7001.3300, item F(4)

Description of procedurss, structures or
equipment to mitigate effects of
equipment failure

TABC

7001.3300, item G

Description of precautions to prevent
ignition or explosions and emergency
response plan
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e 6

7001.3300, item H
Traffic patterns and control

TABC

7001.3300, item |
Storage descriptions

The &

7001.3300, item J
Closure and Postclosure Plan

TAS G

7001.3300, item K
Closure cost estimates and evidence of
financial agsurance

Thi &

7001.3300, item L
Postclosure cost estimates and
evidence of financial assurance

TA® &

7001.3300, item M
Corrective action cost estimates and
ovidence of financlal assurance

TAB > 7001.3300, item N(1 to 18}
oP 124 Topographic and development
&‘ JCI‘ PLANZ map
The & 7001.3300, item O
sEcTier 1\ Geologic and location information
7001.3300, item P(1 to 9)
‘T‘AB C Operations and maintenance
manual
TAG & 7001.3300, item Q
Apbc D Construction QA/QC plan

TAB E

7001.3300, item R
Household hazardous waste
management plan

Fag. Plans

7001.3300, item S
Full size copies of all engineering plan
sheets

TAR B
App E

7001.3300, item S
Reduced copies of all engineering plan
sheets (11" x 177)

TAEG A

7001.3300, item 3

Address labels for all adjacent
properties owners and interested
parties

TAE A

7001.3300, item S
Plan sheet with adjacent land owner
information

NA

7001.3300, item S
Discussion of all previously granted
variances

NA

7001.3300, item 3
Variance application according to Minn.
R. 7000.7000 for all new reguests

NA

7001.3300, item S

Description of how and why the facility
does or does not operate according to
all applicable MPCA Guidance
Documents

TAB C

7001.3300, item S

Inspection Form
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Minnesota Pollution
Control Agency

520 Lafayette Road North
5t Paul, MN 55155-4194

Mixed Municipal Solid Waste (MSW)
lLandfill Application Checklist

Solid Waste Permit Program

Doe Type: Permit Application

Purpose: This checklist has been developed as a guide for permit application preparers and reviewers in order to assist with the
submittal of a substantially complete permit application. Thoroughly review all applicable rulss, statutes and guidance documents for
further details and requirements. Minnesota Rules can be found at: hitps:/iwww.revisor.mn.gov/rulas/. All guidance documents can be
found on the Minnesota Pollution Gontral Agency (MPCA) Sclid Waste Publications webpage at: http:ffwww.pca.state.mn.us/lupg880.

Many items listed below must be discussed in depth within the permit application submitial package. Be sure to include the most
recently updated information, drawings and plans. Previously submitted documents eannot be referenced; all necessary documents
must be included in this package. The permit application submittals should discuss all applicable MPCA Guidance Documents;
include justification if the facility doss not follow the guidance provided.

Instructions for permit application preparers: The following checklist must be completed and included with a permit application
for all MSW land disposal facilities. In the table below, indicate in the far left column the name and page number(s) of the document
where the specified rule reguirement is addressed. If the rule requirement does not apply, please indicate with “n/a” for not
applicable. The permit application will be determined to be incomplete if there are any blank spaces in this column.

Document
and
page number

Minn. R. citation

MPCA use only

Completeness
review

Admin

Technical

Comments

The B

7001.3475, item A
Certificate of Need (CON)

t”“r‘\v[mﬁll f}hw\ 7001.3475, item B
T AB & Description of waste types
N A 7001.3475, item C
EAW/EIS Status
Ewg, Plavws | 70013475, item (1)
TAS B Detailed plans and engineering report
Seci-liK“ ) addressing liner system, leak detection,
> leachate collection and removal
TA® B 7001.3475, item D{2)
s eetion 'W: Detailed plans and engineering report
E'm:‘;u Plawe addressing conirol of run-off, run-on
TAE (=] 7001.3475, item D(3)
o A (MEI Detailed plans and engineering report
addressing management of collection,
EV\ L P‘c\%g conveyance and holding facilities
ThE8C 7001.3475, item D(4)
96’('113‘43‘:' Detailed plans and enginesring report

addressing wind dispersion control

TAB B
section YL
TAB F

7001.3475, item D(5)

Detailed plans and engineering report
addressing treatment of run-on, run-off
and leachate

™e s

Secion T

7001.3475, item D(6)

Detailed plans and engineering report
addressing phase development plan

e B

7001.3475, item E
Detailed site evaluation report

ThC

7001.3475, tem F
Operation and maintenance manual
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Admin Technical
F”)‘B . 7001.3475, item G
Description of inspection plan
«TP‘B é{‘ 7001.3475, item H
Final cover report, postclosure care
7001.3745, item |
TRB C‘ Gas monitoring, collection and
treatment system
TPrB G‘_ 7035.2665 to 7035.2805
Financial assurance requirements
B3 A 7035.2815, subp. 2
u—7 . Location
TRB B 7035.2815, subp. 3(A to D)
IF Hydrogeological evaluation
"mB % 7035.2815, subp. 3(E)
o;uﬁw Ir Phase | hydrogeologic evaluation
U 7035.2815, subp. 3(F)
Phase Il hydrogeologic evaluation
7035.2815, subp. 3{G)
Lt Phase Il hydrogeologic evaluation
report
v 7035.2815, subp. 3(H)
Phase Il hydrogeologic evaluation
G 7035.2815, subp. 3(1}{(1)
Phase [V hydrogeo!ogm evaluation work
plan
2l 7035.2815, subp. 4

Groundwater performance standards

e B

7035.2815, subp. 5(A}
Engineering report

TAB B

7035.2815, subp. 5(B)

E_m . ’Pta.w‘; Phase development plan
AR B 7035.2815, subp. 5(C)
Seckioa il Buffer zone
Eng, Plans | 7035 9815, subp. 5(D)
B B Surface water drainage
jjf'jf??c& f 7035.2815, subp. 5(E)
’L—I’i B C’:’ 3;?:%2 :\r;g ;galntenance of slopes and
e b 7035.2815, subp. 5(F)
FV\C: Plavi$ | sediment settling pond
”B;Fé 7035.2815, subp. 5(G)
(Wﬁ' Final contours
™we P 7035.2815, subp. 6
éM . P[QV\$ Cover system design
TA® B | 70352815 subp.7
E'v\q ?‘3\‘15 Liner system design
TAB B 7035.2815, subp. 8
A—PP. A Cover and liner evaluation
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TABF
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Leachate collection and treatment

design

TAB ©
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7035.2815, subp. 10

Water monitoring system design

TRl
EW‘#L Plavs

7035.2815, subp. 11

Gas monitoring and collection system

design

TAB B

| 7035.2815, subp. 12

Appa D Construction requirements
7035.2815, subp. 13
ﬂBC Operation and maintenance
requiremenis
TAB © 7035.2815, subp. 14
%eMIf/'mBF Sampling and analysis plan
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Contingency action plan
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Closure and postclosure plan

www.pca.state,mn.us  »

651-296-6300

w-sw7-37 « 6/30/11

800-657-3864

«  TTY 651-282-5332 or 800-657-3864

Available in alternative formats
Page 3 0f 3



TAB B



Design Report
St. Louis County Regional Landfill

Prepared and Submitted by:

ST. LOUIS COUNTY ENVIRONMENTAL SERVICES DEPARTMENT
307 1 Street South
Virginia, Minnesota 55792

NORTHEAST TECHNICAL SERVICES, INC.
526 Chestnut Street West
P.O.Box 1142
Virginia, Minnesota 55792

and

LIESCH ASSOCIATES, INC.
350 St. Peter Street
St. Paul, Minnesota 55102

July 2013



Table of Contents

L.

II.

INTRODUCGTION .....oociiiiiieecreerenrenmesriecariresascasrmoessmesinenss srsssssrossssassnsssiesssenness 1
A, Background ...t e e et sr et e 1
Bl PUIPOSE creiririivirimmieeiineesrisesseceisnieesiuee csneessvaessersesseanstrnstesssinesass besssnssasessnsasss 3
SUMMARY OF HYDROGEOLOGIC CONDITIONS........cccoovvvnrerinnreiniesienns 4
A, HYArogeOologY ..cooieveiiriresrerireeceneeniesinnsree e stessessesas s sbesbraes s he s aneeereerananees 4
B.  Environmental Monitoring SYStem......cccivieeiviniesiinieeinieernrise s eversanie s sne i 5
Groundwater MOMOTINE ....cevevereereieecereeirnnaeeenrissrrressrescsrinssrssssrssersessns 5
Surface Water MONITOTING ......c.oveeieerriiererinenese e ere e e vesnenns 6
Landfill Liner Leak Detection.........vcvcrivienrirceemenriniceronimesrmnesineiemssneeae 6
Leachate Pond Leak Detection.........ccccvvrinierinciinecinnsiiiessseneeenevneasnes 6
Leachate Analytical MONIOTING .ccvovveririeniiniennnecinieninenserenesseresiaeesessassens 7
Spray Irrigation - Operation Monitoring..........cccovvrevisvncecnensconirsvneninns 7
Spray Irrigation Area - Water Quality Monitoring .........ccoceeveevvrcenioneninns 8
Landfill Gas MONItOLING .....cccvveeerericeerirreeiiereesereerrersrsenseseveseesraestessnsons 8
Slope Stability MODIEOTIIZ......ocecvereeieireriermeresrereireesserescreseeseseresssessesesssnns 8
Monitoring SChedules ... ..o e oeeeeaeseee 9
C. Monitoring Contingency Plans .......cccccciveeermrnriniaiinrinceeseescersesseensesraessnssssons 9
Groundwater Monitoring Contingency Plan..........ccccecivvcciinccnvnnsienenne 9
Leak Detection Monitoring Contingency Plan ........c.cccovcninvnieeccennninnns 11
Landfill Gas Monitoring Contingency Plan.........ccc.ovveeiveesieevnecnvennnenecenne 11
Tiered Landfill Gas Contingency Plan.........c.ovviimiomoineinion. 12
Sampling Plan.......coveeiiiiiii e e e s 12
Water Quality Monitoring Summary and Sample Order Table
RALIONALE ...eeceicire oo saee e s e s sae st vas e e s aenss e nee 13
Groundwater Sample Collection Depths, Purging Rates
and Sampling Methods Table..........cccoveeiivicrnincniciniiennene. 14
Monitoring System Analytical Guide Table.......coeevecvveenenione 15
Analytical Parameter Tables........cocovvirreirnnarnreonnnnennenennn. 17
Volatile Organic Compounds Method 8021/MDH 465E............ 18
Inorganic Methods Table........ccceoeeiiceeeiineronercsnees s 20
Analytical Reference Summary Table.....ccocecivvniivecieniinninennionn, 21

il



III.  SOILS FOR CONSTRUCTION ... 22

A, TIOAUCHION..cveie ittt e e e e s e r e aesaea s e as e s e s e nee 22
B.  S01] COMPONENLS.....c.cerrrierinieirrerrerenresiesereeesseressssresessersessssssssssessassssssaensessessenes 22
NAHVE Fill 1osvevinriiiniiiiimnimiioni s mensisnoeneimons e sinans 22

Clay Barrier LAY .....ivecvvreriirisriinesrirsioresianesienmmsenesssesssrssssssserenes 22

Drainage LAYET.....ccoceviinireeirire et e s ressr et se e rassesvasssne e 23
Intermediate LaYer ......ccovvciieiiniiiiiecnie et resres e 23

Coarse AZEIEgate .......cocovveiirccieireeiine et e e reese e e e e e e sn s 23

COVET SOIlS. ittt e re s et s be b e es 23

TOPSOIL ..veeveiee ettt e e e e e et en e s 23

ClaSS S.ivveriirireneiiminiensiiiisiineisessnaiosesassassisesssraass tbeesashasststarnstaasesnnnesans 23

TV,  DESIGN  iiiiiniiiiinioieneimesiers oo sies e saessaossessaes saeses saassessssssensssnns 24
A, TIOUCHION...cceeceireeccrei e e e e e e e cte s e s et se e na e n s e eas 24
B. Waste Flows/Site Capacity/Phasing .....c.cocvvveviiveciminrnicnnnenenisseneennessensennes 24
C.  Subbase Preparation........c.c.cvcicerrircemironmcroessesermeessesssesssssnensersssssareses 24
D, Base Grades ......cocvceerireiiereiiieeiecseincesnees e seresseesressenssesssenses ssessessessnsassnessasns 24
B NG DIESIZI 1 1etivierisireeiriereesercenvaesirassnresseersssbeessssreesbesssnsbenssseseisnassnssenensasassenns 25
F.  Leachate Collection SYSteIM......covceeiirieiireirerire et sre e see e s e 26
1. Collection PiPes ..o it are s ca e rn e s s 26

2. Leachate StOrage SUMP......cccvovieveceririeiinersieesaescerseeesiaees e esiesesenssnsasenes 27

3.  Leachate Head Build-Tp..ccvvciiiiniiniiinieninneeisnsessnssissessse e 27

4, Leachate Sump Manhole..........ccoovveviiiniciminnecciinen i seise e 27

5. SIde SIOPE RISEIS civeviivriirieeiirieioriesrrsisisessberssssesisreriesirnessesssssesssesssnsssaees 27

6.  Leachate Sump Leak DEtection .......ccccevevmeeeininiinien e sae e 27

7. Leachate Lift Station and Forcemain .........cocceevveveiveciivivce i srevnnceessiensns 28

8.  Leachate Storage Ponds .......c.cccrmmvcririeinninnrennneneseeneseeseeecsnsenns 28

9. Leachate Spray IITigation ATEa .....c.ccccivvvieiiieesrieesiercerircenesressresresnresenensns 28

G, FINal Cover DESigN ...uuiivvriimiririiieiniinsiesresnimenieenesesnesnssssssresssessasssreses 28
H.  Surface Water Control .......ooveciinieniniiiie s e svees st aee s vess e s aneeasens 29
1. INtrOAUCHION . ..ceeevei et e rea e be s ree e 29

2. Run-off Volume and Peak Discharge Rates ... ircrsmnicnieinieeninnn 30

3. Sedimentation Pond Design......cuviueiieiiniiniminser e e 30
Culvert Designer/Analyzer Reports ....ocovveeeeveriiecenienvernninonns 32

ii



4. Sedimentation Generation Rates.........ccerrereirvirccimnionenionnesesiiveneeres 35
I.  Gas Management and Venting..........ocervevecververisiveesioniesinecsisiesesssnessssaseiorsscsnesses 39
FIGURE
1 St. Louis County Regional Landfill Environmental Monitoring Detail
TABLE
1 Design Volumes

APPENDICES

HELP Model Results

Pipe Strength Calculations

Technical Specifications

Construction Quality Assurance Manual
Facility Drawings (11 x 17 Format)

moaw

SHEETS

Cover Sheet

Existing Conditions Plan

Overall Base Grade Plan

Overall Final Cover Plan

Gas Collection System Plan

Cross Sections

Liner System Details

Phase 1 and Phase 2 Leachate Collection System Details
Phase 4 Leachate Collection System Details

10 Phase 6 Leachate Collection System Details

11 Phase 1 and Phase 2 Leachate Collection System Details
12 Phase 4 Leachate Collection System Details

13 Phase 6 Leachate Collection System Details

14 Closure Details

15 Closure Details

16  Existing Primary Spray Field Configuration

17  Proposed Expansion Secondary Spray Field Configuration
18  Leachate Spray Application Details

O e~ O B WP =



Section Introduction

A. BACKGROUND

The St. Louis County Regional Landfill (Landfill) is located on top of mine dump material
consisting of a heterogeneous mixture of rocks, sand, silt, and clay. Mine filling began in the
1920's. The mine dump material ranges in thickness from 20 feet along the northern landfill
boundary to 60 to 80 feet along the southern perimeter.

The Landfill was issued permit SW- 405 from the Minnesota Pollution Control Agency (MPCA)
on April 30, 1993. Under this permit the County was authorized to dispose of 1,650,000 cubic
yards of industrial and mixed municipal solid waste and cover. The 160-acre site is located
approximately 2.5 miles east of Virginia, Minnesota and 2.5 miles north of State Highway 135
on a 637-acre County owned parcel of land which includes approximately forty-two (42) acres
for disposal and approximately twenty-five (25) acres for leachate pond aeration treatment/spray
irrigation, The landfill is located in Section 10, Township 58 North, Range 17 West, in St.
Louis County, Minnesota. The St. Louis County Environmental Services Department also owns
120 acres of buffer property adjoining the landfill in Section 11, Township 58 North, Range 17
West.

The County began development of the Regional Landfill in 1993 by constructing a 9-acre cell
(Phase 1) with associated road, leachate management, scale, shop, and other facilities. During
construction of the first phase of the landfill, areas of subsidence occurred immediately after
significant precipitation. The settlement was attributed to rapid downward percolation of
rainwater pulling fine-grained sediment with it to cause depressions. To minimize future
settlement below the landfill base, a 5-foot subcut with reinforcing geotextile was approved by
the MPCA and required in all future cell construction. Two feet of low permeability clay was
placed and compacted above this base material. A 60-mil high-density polyethylene liner was
placed over the low permeability clay layer and a one foot drainage layer of granular material was
placed over the liner. A leachate collection system was installed within the drainage layer.

The leachate system collects liquids from the bottom of the landfill via a system of pipes and
pumps it into two holding ponds where the leachate is aerated to promote biological processes
which remove volatile organic compounds. These ponds also encourage the settlement of
particulates from the leachate. After acration treatment and testing, the leachate is sprayed onto
an adjacent 22.5-acre field for further biological processing. The design capacity of 6,000,000
gallons for leachate storage has proven to be more than adequate. In the summer of 1999, the
leachate management system was upgraded by the addition of a Programmable Logic Controlier
(PLC), modifications to the existing sprayers, and the installation of 12 additional sprayers. In
2009 the leachate spray field was upgraded to maximize the use of its full 22.5 acres by replacing

2



the vertical turbine pump, replacing the old actuated valve system, and the addition of more fixed
spray heads.

Upgradient and downgradient groundwater test wells were installed during construction of the
landfill and are sampled and tested in the spring, summer, and fall by an independent laboratory.
Test results have shown no contamination in these wells. This site has been regularly inspected
by the MPCA and has been found to be in compliance. (In the event groundwater constituents
ever exceed allowable limits, St. Louis County will take all necessary actions to determine the
need for mitigation and remediation.)

Phase 1A, a 6.7 acre cell, was constructed in 1995, In July 1996, St. Louis County submitted a
permit re-issuance application to update landfill information and request additional landfill
volume and design modification approval. The landfill redesign reduced the footprint of the
facility from 42 acres to 29 acres, but increased the facility’s ultimate design capacity from
1,650,000 million cubic yards to 1,990,000 million cubic yards, including final cover. The
Minnesota Pollution Control Agency (MPCA) landfill permit was issued in July 1999, granting
the landfill a new Certificate of Need (CON) of 429,625 cubic yards, 1,366,500 cubic yards of
permitted capacity, and 1,990,000 cubic yards of ultimate capacity. In April 2003, St. Louis
County submitted a Comprehensive Solid Waste Management Plan Update to the Minnesota
Office of Environmental Assistance requesting a 10-year CON of 774,560 cubic yards for the
| years 2003 through 2013, The CON request was approved on November 14, 2003.

Additional landfill activities have included the construction of Phase 2, a 2.5 acre cell and
associated leachate system expansions and improvements in the summer and fall of 1999; cell
closure totaling 3.8 acres for parts of Phases 1A and 1 in the summer of 2000; construction of
Phase 3, a 2.8 acre cell in the summer of 2002; and construction of Phase 4, a 2.8 acre cell in the
summer of 2004. MPCA certification for these projects has been received by the County.

Phases 5 & 6 were constructed in 2008 and 2012, respectively. Certification of the construction
of these cells has also been provided by the MPCA.

On land adjacent to the landfill, the County also constructed a household hazardous waste
collection and storage facility in 1999 and a recyclable materials processing facility in 2000.

The Regional Landfill accepts mixed municipal solid waste (approximately 52,000 tons per
year), coal ash (approximately 10,000 tons per year), and industrial waste (approximately 10,000
to 12,000 tons per year). As of December 31, 2006, approximately 1,256,503 cubic yards of
waste (MSW, industrial, demolition and asbestos) and cover have been placed in the landfill.

The scale attendant utilizes an observation platform to screen incoming waste for acceptability.
Additionally, the landfill operator monitors incoming waste as it is placed in the active tipping
area of the landfill. Unacceptable waste deposited in the landfill is removed and properly
disposed.

The quantity and waste type of each load delivered to the landfill is recorded on a computerized

landfill management system (LMS). The vertical and horizontal coordinates of the daily working

face are also recorded on the LMS. As a result, the location of all waste placed in the landfill can
| be identified by the date it was landfilled.



Laboratory analysis of industrial waste must be submitted to the County Hazardous
Waste/Industrial Waste Specialist for review and approval prior to acceptance in the landfill.
Industrial wastes accepted at the landfill include empty pesticide containers (if triple-rinsed),
asbestos, foundry wastes, incinerator ash, dry paint residue, sandblasting waste, and solidified ink
sludge.

In 1996, a large generator of spent casting sand, Northern Castings, notified St. Louis County that
it was considering several disposal options for its waste material. One of the options
investigated was the use of its waste material as alternative daily cover at the County’s Regional
Landfill. The St. Louis County Solid Waste Department contacted the Minnesota Pollution
Control Agency and requested approval from them fo use spent casting sand as an alternative
daily cover material. Approval was granted and the Department established a new waste code
category called Beneficial Reuse Material to acknowledge the uscfulness of this material at the
landfill. This also resulted in reduced disposal fees for Northern Castings. Refer to the
Industrial Solid Waste Management Plan included as part of these permitting documents,

Hazardous wastes, liquid wastes, and special wastes such as yard waste, scrap metal, waste oil,
oil filters, automobile batteries, fluorescent tubes, appliances, used antifreeze, and tires are
handled as separate waste streams and are not landfilled.

B. PURPOSE

The original design of the landfill has been modified in 1999 and 2004, There are no
modifications proposed in this permit reissuance application with the exception of the following:

¢ Re-Phasing of remaining cells; and
¢ Proposed expansion of the leachate spray irrigation site.



Section Il
Summary of Hydrogeologic Conditions

A.

HYDROGEOLOGY

The hydrogeologic conceptual model of the regional landfill area includes the following:

L.

Mine overburden dump that ranges in thickness from 20 to 80 feet. Material consists of
clay, silt and sand with cobbles and boulders throughout.

Native unconsolidated, glacial drift underlies the mine dump with thicknesses ranging
from 2 to 36 feet. Sediments consist of fine to medium grained sand with varying
amounts of silt and clay.

Archean, mafic metavolcanic bedrock underlies the glacial drift.

An unconfined aquifer exists beneath the area with the water table within the mine dump
material. Thickness of the vadose zone varies from 25 to 50. The bedrock forms the
lower confining unit leading to a saturated thickness of approximately 18 to 47 feet.

Horizontal hydraulic conductivity estimates are as follows:

Native glacial drift 9.6 x 107 em/sec.
Mine dump material 1.2 x 10 em/sec below the landfill to 4.4 x 107
cm/sec below the leachate treatment area.

Vertical hydraulic conductivity estimates are as follows:
Native glacial drift 1.0 x 10 cm/sec.
Mine dump material 1.0 x 10" cm/sec below the landfill to 3.4 x 107
cm/sec below the leachate treatment area.

Groundwater flow direction is southeasterly with flow dynamics influenced by:
irregularities in the bedrock surface
heterogeneities in the glacial materials
native glacial topography.

Most important is the existence of a, pre-mine dump, northwest-southeast trending, drainage
swale and the fact that mine dump materials beneath the leachate treatment area (northeast
portion) are finer grained and of lower hydraulic conductivity.

Water table contour maps generated from each set of static water levels are very similar and
indicate that, although static water levels may vary over 5.5 feet in several wells, the flow
direction varies only slightly over time.



B. ENVIRONMENTAL MONITORING SYSTEM INTRODUCTION

The Landfill environmental monitoring system (EMS) includes nine separate monitoring
categories presented below.

Groundwater monitoring,

Surface water monitoring.

Landfill liner leak detection.

Leachate pond leak detection.

Leachate analytical monitoring.

Spray irrigation area - operation monitoring.
Spray itrigation area - water quality monitoring,
Landfill gas monitoring.

Slope stability monitoring,

XN A=

Water Quality Annual Reports (annual report) are submitted by February 1 of each calendar year.
The annual reports contain the data summary of the previous year’s monitoring results. Annual
reports also evaluate the preceding year’s monitoring data relative to long-term water quality
trends and identify any compounds that exceed the groundwater performance standards
established in Minnesota Rules 7035.2815, subp. 4, Minnesota Department of Health (MDH),
health risk limits (HRL) and/or limit tables established specifically for the Landfill. The
sampling and analysis protocols are reviewed annually, and if any adjustments are necessary,
prior approval from Minnesota Pollution Control Agency (MPCA) staff arc obtained before
implementation.

GROUNDWATER MONITORING

The water quality monitoring system at the Landfill inciudes 14 monitoring wells for monitoring
groundwater quality surrounding the Landfill. The following tables present a summary of the
water quality monitoring system regarding locations of the monitoring wells and surface sites in
relation fo the Landfill. The table also includes the sampling order rationale for the groundwater
monitoring locations. The following tables show the groundwater collection depths, purging
rates and sampling methods used at each monitoring well location. The analytical guide
presented in the following tables shows a summary of the analytical parameters for each
sampling location during each scheduled monitoring event.

SURFACE WATER MONITORING

Three surface water monitoring points SS-1, -2, and -3 are shown on Figure 1, Surface water
sample locations SS-1 and SS-3 are located near the base of the mine dump where groundwater
seeps have been identified. A Stormwater Pollution Prevention Plan (SWPPP) has been
prepared that discusses stormwater controls, conveyance, and best management practices for
reducing pollutant loads in stormwater flows. Surface site SS-2 is near the outlet of the storm
water retention basin. SS-2 is often dry, making sample collection impossible during most
monitoring events. However, during wet seasons and/or after significant precipitation events,
samples can be collected and the site monitors the potential transport of landfill contamination
from the precipitation events. The following tables includes the analytical parameters for
surface water samples collected during each scheduled monitoring event.



LANDFILL LINER LEAK DETECTION

Four landfill liner leak detection risers; LLDR-A, -B, -C, -D are located along the southeast and
east (down-gradient) margin of the waste fill area of the Landfill (Figure 1). The purpose of the
leak detection risers is to provide monitoring points between the Landfill liner and the
groundwater surface. Liquid that accumulates in the risers is analyzed for volatile organic

compounds (VOC), which provides adequate indication of contamination from landfill liner
leaks.

LEACHATE POND LEAK DETECTION

Six leachate pond leak detection risers; PLDR-1 -2, -3, -4, -B, and -C are present for leak
detection from the leachate treatment ponds at the Landfill (Figure 1). PLDR-1 and PLDR-4
monitor the west treatment pond and PLDR-2 and PLDR-3 monitor the east treatment pond.
Each of the two pairs of leak detection risers is constructed with horizontal intakes placed in the
coarse granular (gravel) layer between the two layers of impermeable synthetic pond liners of
each treatment pond. Since the leak detection risers are “paired” for each of the two horizontal
intakes, only the PLDR-1 and PLDR-2 are utilized for pumping and sample collection. PLDR-B
and PLDR-C have vertical intakes located between the treatment ponds. Pumped liquid is
discharged directly back into the leachate treatment ponds.

Modifications were made to the leachate pond leak detection riser system during 2000 following
the completion of the Leachate Treatment Pond Liner Investigation Report (NTS, April 2000).
Before the pond liner investigation in 1999, the pumping of the leak detection riser pipes was
performed by manually activated pumps. The volume of liquid pumped was determined {and
recorded) by timing a known pumping rate. Based upon the conclusions of the pond liner
investigation, automatically activated pumps with flow meters were installed in PLDR-1 and
PLDR-2 in April 2000 and quarterly VOC analyses was added to the Monitoring System
Analytical Guide. The Leachate Management Plan proposes measuring water levels and liquid
volumes in the leak detection risers again during the summer of 2013, in addition to analyzing
the liquid for VOC.

LEACHATE ANALYTICAL MONITORING

Leachate is treated by aeration in two ponds. The east leachate pond is used for primary
treatment and the west leachate pond is used for the secondary treatment. Untreated leachate
produced by the Landfill is pumped to the leachate treatment ponds and monitored quarterly.
The samples are collected at the leachate riser vault structures (lift stations) before the leachate is
pumped to the primary leachate treatment pond. Samples are analyzed for VOC, metals, general
chemistry and field characteristics are measured as indicated in the following tables.

Treated leachate is collected from an irrigation pump station wet well (in the leachate spray
irrigation building) and monitored monthly during the spray irrigation season from May through
September (five monitoring events). The same analytical parameters for untreated leachate
apply to treated leachate (spray irrigation liquid). Treated leachate is also monitored for total
kjeldahl nitrogen (TKN). A summary of the leachate monitoring is included in the following
tables.



SPRAY IRRIGATION - OPERATION MONITORING

Besides the monitoring parameters described above for leachate produced at the Landfill,
operation monitoring is conducted at the leachate spray irrigation areas (LSIA). The monitoring
is used to regulate the application rate and/or duration of leachate spraying. The north 21 acre
LSIA is the primary spray irrigation application site and utilizes two (2) soil moisture monitoring
locations. Each location has two installed soil moisture probes. Two probes are installed in
nested configurations 12 and 24 inches below the ground surface (BGS) at each monitoring
location. The probes are installed each spring before spray irrigation begins. With this

configuration, soil moisture is monitored to provide optimal application rates over the north
LSIA.

In addition to the soil moisture probes, the spray irrigation area is monitored for soil moisture
using tensiometers (IRROMETR® Model “LT”). These low-tension instruments arc designed
for better definition in granular soils and environments where moisture conditions change
rapidly. The tensiometers are installed in a nested configuration 12 and 24 inches BGS near the
center of the LSIA.

The south LSIA is monitored for control of soil moisture during the irrigation season, only when
in operation. The south LSIA is used only for back-up capacity when the north LSIA is
inadequate to handle the leachate volume. The operational moisture monitoring system includes
two soil moisture probe locations with nested installations as described for the north LSIA. One
additional location with a nest of two tensiometers is used during operation as described for the
north LSIA. Since the soil moisture probes and tensiometers are installed each spring before the
spray irrigation season their locations are not included on the site detail drawings (Figure 1).

Leachate spray irrigation soils are tested in the spring, prior to the irrigation season and are
compared against Minn. Rules 7041. Limits for soluble salts in the soils are 4 mmhos/cm.
2007 results for the soilsalinity samples were (.2 and 0.4 mmohs/com. In addition, the metal
loading calculations compared to cation exchange capacity indicate that metal loading will not
present a lifetime limitation for the soils. Therefore, the site soils have a significant remaining
lifetime, particularly under the County’s good management practices. However, a tentative soil |
replacement plan which would address two different spray radius’ per year over several years
will ultimately accomplish total soils replacement without negatively impacting the use of the
spray irrigation field. A start date for the soil replacement plan would be determined in a future
Spray Irrigation Operation Report section of the Annual Report.

SPRAY IRRIGATION AREA - WATER QUALITY MONITORING

The LSIA have additional water quality monitoring capability from four (4) suction lysimeters in
the north and three (3) suction lysimeters in the south LSIA, TIMCO™ (or equivalent) Porous
Ceramic Lysimeters (cup type) with permanent lysimeter head assemblies (vacuum/pressure
gauge and taps for vacuum/pressure sampling lines mounted in a waterproof assembly) were
installed. All of the suction lysimeters were installed between 4 — 8 feet BGS. The suction
lysimeters were installed during the fall of 1999.

The suction lysimeters provide potential vadose zone water quality sampling directly below the
spray irrigation areas and are monitored monthly during the spray irrigation season. Field
measurements are obtained from each of the north suction lysimeters and the sample volumes are
then combined in equal volumes for a composite suction lysimeter sample. The south spray site



suction lysimeters are freated similarly, The samples are analyzed for metals, general chemistry
parameters and field characteristics. If sample volume prevents analysis of all the general
chemistry and field characteristics analytical parameters, nitrate + nitrite, ammonia nitrogen and
boron are considered the priority analytes for determining transport from the spray irrigation
process.

LANDFILL GAS MONITORING

Landfill gases are monitored quarterly (including winter) at five locations of the Landfill. The
locations include Drainage Ditch A, Lift Station and Blower Building. In addition, subsequent
to the re-permitting of the Landfill in 1999 two monitoring points (GP-1 and GP-2) were added
to the landfill gas monitoring system according to the Gas Probe Installation Work Plan and
Landfill Gas Contingency Plan (NTS, January 2000). Monitoring point GP-2 was removed
during the expansion of Phase IV of the Landfill in 2011.

Two additional temporary probes (TP-1 and TP-2) were placed along the south and east slopes of
the landfill near the compliance boundary. These two gas probes were to be installed
temporarily as drive points for four quarterly monitoring events and then removed if no gas was
detected. The probes remain installed but to date no landfill gas has been detected. Since these
probes were not installed as part of the permanent landfill gas monitoring system, they will not
be routinely monitored. However, since they remain in place, it is proposed that they serve as
contingency gas monitoring locations. If landfill gas is detected in any of the permanent
monitoring locations TP-1 and TP-2 will be monitored (sece Landfill Gas Monitoring
Contingency Plan Table).

The landfill gas monitoring is performed with a Landtec GA-90 gas monitor capable of
measuring methane, carbon dioxide, oxygen and barometric pressure. An HNu 101
photo-ionization detector (PID), calibrated to a benzene standard, is connected to the exhaust
port of the GA-90 to measure the total volatile hydrocarbons. To date no elevated landfill gas
has been measured. The landfill gas monitoring points are shown on Figure 1.

SLOPE STABILITY MONITORING

The Landfill was built on top of a waste rock/lean ore mine dump, which is approximately 60
feet above the native topography. Settlement and lateral spreading could compromise the
synthetic liner. Monitoring the slope stability is performed by measuring deflections in two
installed inclinometer casings (INC-1 & INC-2) located along the south and east slopes at the
southeast portion of the facility (Figure 1). The inclinometer casings are 64 and 55 feet deep,
respectively,

Inclinometer monitoring frequency is once per year (fall quarter). If increased construction or
other operations are conducted that could impact slope stability, additional monitoring may be
justified. Results are reviewed and discussed in the Annual Report. To date, no indicators of
slope instability have been identified.

MONITORING SCHEDULES

The proposed schedule for sampling of the water quality monitoring system is presented in the
following tables, Specific analytical parameters, methods, reporting limits and quality assurance
and quality control (QA/QC) sample requirements for each event are summarized in the
following tables. Sample preservation and holding times are presented in Appendix III of the
June 1999 Water Quality Monitoring Plan and Water Quality Monitoring Protocol.



Any changes in the monitoring system, field procedures, and/or analytical parameters or the
contract laboratory, must be submitted in an amended Monitoring Protocol or Addendum by the
Permitee to the Commissioner within 30 days of the proposed changes. MPCA prior approval
of the changes is required before initiation of the modified monitoring procedures.

MONITORING CONTINGENCY PLANS

GROUNDWATER MONITORING CONTINGENCY PLAN

The groundwater monitoring frequency at the Landfill was reduced in 2001. Specifically,
monitoring well sampling for VOC (Analytical Parameters) were reduced from three quarterly
events (spring, summer, and fall) to semi-annual events (spring and fall). This schedule was
watranted since to date no VOC have been detected consistently or at concentrations approaching
any established intervention limits, Since sample analyses of VOC from the water quality
monitoring system provides definitive data indicating transport of dissolved phase contamination
from the Landfill, a contingency plan for re-sampling and analysis at any groundwater
monitoring point has been established.

Groundwater monitoring frequency for metal parameters has been reduced to a biannual schedule
(spring monitoring event every two years) starting in the spring of 2000, While dissolved metals
in groundwater can indicate contaminant transport, several of the metal analytes monitored have
elevated natural background concentrations. Therefore, contingency re-sampling and analysis
for metal parameters has to consider the range of background concentrations.

VOC Contingency Plan

Established intervention limits (IL) and HRL for the 465E list of compounds are
consumption criteria. The Landfill compliance boundary is designed to provide adequate
protection for any potential off-site groundwater receptor. Therefore, the contingency
re-sampling plan for VOC is based upon the laboratory reporting limits for each analyte
not any specific risk limit. However, a Limits Table has been issued by the MPCA for
the Landfill as part of the permitting process. The Limits Table provides site-specific
intervention limits for groundwater analytes monitored at the facility. The IL listed on
tables in this work plan are from the Landfill Permit SW-405 Limits Table.

Contingency re-sampling of any monitoring point will be performed if a VOC analytical
result is greater than five (5) times the laboratory reporting limit (RL), or above the IL as
defined in the Limits Table (whichever is the lowest). Table 4 lists the 465E VOC list of
analytes with measurement units, Method Detection Limits (MDL), RL, IL and HRL for
each parameter.

Contingency re-sampling and analysis will be scheduled within six (6) weeks after
reporting of an anomalous analytical result. This along with results from regular
scheduled monitoring events, prior and after the contingency results, will provide three
“quarterly” data results for any significant detection. Three results provide verification
and potentially an indication of the concentration trend for any significant analyte
defection.  After three verified significant detection results are documented, the
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appropriate response action including but not limited to changing the monitoring
frequency can be assessed.

Inorganic/Metals Contingency Plan

Inorganic and metal parameters monitored at the Landfill are listed in Table 5 with their
MDL (MDL=RL). Of all the parameters monitored, eight have established health risk
concentrations (IL and/or HRL). The eight analytes include:

ANALYTE ~  MDL/RL (ug/l) IL'(ug/l) =~ HRL(ugll)
Arsenic 2 12.5 -
Cadmium 0.2 1 4
Chromium’ 1 25 100
Copper 1 250 --

Lead 2 - --
Manganese 10 25 100
Mercury 0.2 0.5 --

Zinc 10 500 2000

'IL from Limits Table for SLCR-LF Permit SW-405.
*Based on Total Chromium (Cr) analysis. If IL is exceeded, analysis for Cr®" will also be
performed,

Except for manganese, the IL will be used as the re-sampling contingency concentration
value for metal parameters, The natural background concentrations of manganese in
groundwater from monitoring wells at the Landfill generally exceed established health
risk standards. This is explained by the location of the Landfill on an iron mining
overburden/lean-ore dump. Mesabi Range and other Minnesota iron ore deposits have
associated manganese enrichment. Anomalous manganese will be based upon the
calculated mean plus two standard deviations of all previous analysis results from each
monitoring well.

The chromium analysis method (EPA 218.2) proposed in the Water Quality Monitoring
Workplan (NTS, June 1999) is for total chromium. However, the Limits Table in the
Solid Waste Permit Reissuance (MPCA, July 1999) also lists “Chromium VI’ that
requires additional analysis. Since total chromium analysis results from all sample
locations have never exceeded the IL (25 ug/L), it is proposed that Chromium VI analysis
be performed only as a resample contingency if the IL is exceeded.

All inorganic/metals analyses data suspected of being significantly anomalous will be
plotted to further determine the concentration trend of the suspect analytical result
relative to historical results. If these data suggest a significant rise in concentration, the
individual monitoring point will be re-sampled and analyzed to verify the suspect result
before the next regularly scheduled monitoring event,  Trend charts of the
inorganic/metal parameters will be included in the Annual Report submitted by February
1 of each year.

"



LEAK DETECTION MONITORING CONTINGENCY PLAN

Samples from the LLDR and PLDR are analyzed quarterly for VOC. The VOC analysis results
are the most definitive indications of leachate leakage. If, significant increasing trends in VOC
concentrations occur, monitoring characteristics for metals and general parameters will be added
during the next scheduled event.

LANDFILL GAS MONITORING CONTINGENCY PLAN

The Landfill gas contingency plan proposes actions for levels of methane detected in permanent
gas probe (GP-1) and the other building or structure locations where gas monitoring is routinely
conducted. The following table presents Tiered response actions based on levels of methane
(adjusted LEL readings).

TIERED LANDFILL GAS CONTINGENCY PLAN

Explosimeter

Tier Reading  Action Response Actions
Levels at Landfill
Gas  Monitoring

Sites
1 >0% and <25% Repeat gas monitoring event in T week., Repeat monitoring
weekly including temporary gas probes TP-1 and TP-2, until levels
drop to non-detectable levels. When levels drop to

non-detectable, repeat gas monitoring in one month. If levels are
non-detectable in one month, continue quarterly monitoring.
Ventilate buildings regularly.

Install a hazardous gas monitor/alarm in the building closest to gas
probe where gas was detected.

I >25% and <100% Immediatcly evacuate occupied structure(s) if >25% LEL is
detected. The structures should not be occupied until appropriate
response actions have been completed and monitoring confirms
safe LEL readings.

Perform daily gas monitoring including temporary gas probes TP-1
and TP-2, until explosimeter readings drop to Tier I Action Levels.
Then perform Tier I response action.

Ventilate and monitor LEL in buildings regularly.

Install a hazardous gas monitor/alarm in the building where gas
was detected.

m 100% Perform all tasks under Tier 11,

Design and install a gas collection system to gas collection system
to prevent gas migration from the landfill to the building closed to
the gas probe where gas was detected. Perform all tasks under
Tier IT until gas collection system is installed.

SAMPLING PLAN
'The sampling order, locations and criteria for determining the sampling order are summarized in
the following tables.
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MONITORING SYSTEM ANALYTICAL GUIDE

GROUNDWATER MONITORING SYSTEM

LOCATIONID | Spring . | Summer Fall - =

(Apr. 1 - May 15) | (July 1-31) (Oct. 1-31)
MW91-6 Tbl 3A. 3B'. 3C. 3D. 3G | Contingency” Thi 3A. 3C. 3D, 3G
MW91-7 Tbl 3A. 3BY, 3C, 3D. 3G | Contingency” Tbl 3A. 3C. 3D, 3G
MW91-8 Tbl 3A.3B'. 3C. 3D. 3G | Continpency® Tbl 3A, 3C. 3D, 3G
MW91-3 Thl 3A. 3BL. 3C. 3D Contingency? Tbl 3A, 3C. 3D
MW91-9 Tbl 3A. 3B, 3C. 3D. 3G | Contingency? Tbl 3A,3C. 3D, 3G
MW91-10 Tbl 3A, 3B'. 3C. 3D. 3G | Contingency? Tbl 3A. 3C. 3D. 3G
MW91-5A Tbl 3A,3B'. 3C. 3D, 3G_| Contingency? Tbl 3A.3C. 3D, 3G
MW91-5B Tbl 3A. 3B, 3C. 3D Contingency® Tbl 3A. 3C. 3D
MW91-1 Tbl 3A. 3B'. 3C. 3D, 3G | Contingency? Thbl 3A. 3C. 3D, 3G
MW92-1A Tbl 3A. 3B, 3C. 3D Contingency” Tbl 3A. 3C. 3D
MW91-4A Tbl 3A. 3B'. 3C. 3D. 3G | Contingency? Thl 3A. 3C. 3D. 3G
MW91-4B Tbl 3A. 3B', 3C. 3D Contingency” Tbl 3A. 3C, 3D
MW91-2A Tbl 3A. 3B', 3C. 3D. 3G_| Contingency? Tbl 3A.3C. 3D. 3G
MW94-2B Thl3A.3BL3C. 3D | Contingency” Thi3A.3C.3D
SURFACE SAMPLINGSITES | . - = L
SS-1 Tbl 3B, 3C, 3D’ Contingency® Tbl 3C & 3D3
§S-2 Tbl 3B’. 3C. 3D? Contingency” Thi 3C & 3D°
S$S-3 Thl 3BL 3C. 3D’ Contingencv® Thi 3C & 31°

Treated Leachate

3A, 3B,

Tol 3A, 3B 3c 3D 3G — | |
LOCATIONID [ Spring =~ | Summer | Fall U Winter
Untreated Tol 3A. 3B, 3C, | Tbl Tol 3A, 3B, 3C. | Tbl 3, 3B, 3C.

=% o W Wl

'-f"'LOCATION D

LLDR A Tbl 3A 3G Tbl 3A. 3G Tbl 3A. 3G N/A
LLDR B Tbl 3A, 3G Thl 3A, 3G Thl 3A, 3G N/A
LLDR C Tbl 3A, 3G Tbl 3A, 3G Tbl 3A. 3G N/A
LLDR D Tbl 3A, 3G Tbl 3A, 3G Tbl 3A, 3G N/A
PLDR B Tbl 3A, 3G Tbl 3A, 3G Tbl 3A, 3G N/A
PLDR C Tbl 3A. 3G Tbl 3A, 3G Tbl 3A, 3G N/A
PLDR 1.4 Tbl 3A. 3G Tbl 3A, 3G Tbl 3A, 3G N/A
PILDR 2.3 Thl 3A. 3G ThI3A. 3G Thl 3A. 3G N/A

LLDR: Landfill Leak Detection Riser.

PLDR: Pond Leak Detection Riser.
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MONITORING SYSTEM ANALYTICAL GUIDE (continued)

LEACHATE SPRAY IRRIGATION AREA WA'I‘ER QUALITY

LOCATION Suctton Lysimeters Monthly (durmg irrigation
= : season) - o
C May - September

North (Primary) Area SI.1-4 *Tbl 3B, 3C, 3D, 3G

South (Back-up) Area’ SL5-7 “Tbl 3B. 3C,

LEACHATE SPRAY IRRIGATION AREA

3D.36

COMPOSITE o Annual{v (Prwr to start of spray trngatton season)
SOIL | : :

North Area Tbl 3F

South Area Tbl 3F

'LANDFILL GAS MONITORING SITES

TFan '

LOCATIONID ' | Spring =~ fSummer | Winter: - : .
Drainage Ditch A | Tbl 3E Tbl 3E Tbl 3E Tbl 3E
(@ Station 2+80)

Lift Station Tbl 3E Tbl 3E Tbi 3E Tbl 3E
Lift Station Tbl 3E Tbl 3E Thl 3E Tbhl 3E
Blower Building Tbl 3E Tbhl 3E Thl 3E Thi 3E
GP-1 Tbl 3E Thl 3E Tbl 3E Thbl 3E
GP-2 Tbl 3E Thl 3E Tbl 3E Tbl 3E
TP-1 Tbl 3B Tbl 3E° Tbi 3E° Tbl 3E
TEB-2

SLOPE STABILITY

LOCATION CINC i LI

South Slope INC-1 Fall Ouarter

East Slope INC-2 Fall Quarter

nitrite and ammonia, nitrogen will be analyzed before other parameters.

Monitoring Contingency Plan.
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Groundwater analysis of metal parameters (Tbl 3B) will be conducted every two (2) years,
beginning with the spring 2000 monitoring event.

Summer quarter monitoring will be conducted only for conformation of significant detections
during the spring monitoring event,

Static water level is not measured.

If sample volume from suction lysimeters is inadequate for analysis of all parameters, nitrate +

Gas Probes TP-1 and TP-2 are contingency monitoring locations only. See Landfill Gas



ANALYTICAL PARAMETER TABLES
Volatile Organic Compounds
MDH Method 465E List
Metals (Total analysis)
Arsenic
Cadmium
Chromium (Total)
Lead
Mercury
Copper
Magnesium
Iron
Manganese
Zinc
General Chemistry
Alkalinity
Ammonia, Nitrogen
Calcium
Cation/Anion Balance
Chloride
Nitrate + Nitrite
Potassium
Sodium
Sulfate
Total Dissolved Solids (TDS)
Total Suspended Solids (TSS)
Eh
Treated and untreated leachate samples add:
Biochemical Oxygen Demand (BOD)
Chemical Oxygen Demand (COD)
Total Kjeldahl Nitrogen (TKN)
(treated leachate only monitored monthly)

Field Characterizations
Appearance

pH

Dissolved Oxygen
Turbidity

Temperature

Specific Conductance
Static Water Level

Measured Water Volume (Pond Leak Detection

Riser Monitoring)

Landfill Gas

Methane (% LEL CHy)

Oxygen (% Oy)

Carbon Dioxide (% CO5)

Total Volatile Hydrocarbon

(ppm Benzene Standard)

Barometric Pressure (inches Hg)

Spray Field Composites

Cation Exchange Capacity (Summation)
Total Organic Carbon (Loss on Ignition)
Extractable Phosphorous

Exchangeable Potassium

Saturation Extract Electrical Conductance
pH

Soil Texture

Organic Matter

Soluble Salts

Buffer Index

Calcium

Magnesium

Sodium Absorption Ratio (SAR)

Coal Ash Metals

Boron

Strontium



Volatile Organic Compounds (VOC) Method 8021/MDH 465K

Parameter Units  MDL ~ RL 1t HRL
Allvl Chloride ug/L 0.4 1.0 7.5 30
Bromobenzene ug/L 0.2 1.0 -- --
Bromochloromethane ug/L 0.3 1.0 - -
Bromodichloromethane  ug/L 0.2 1.0 1.5 6
Bromoform ug/L 0.3 1.0 10 40
Bromomethane ug/L 0.3 1.0 2.5 10
Carbon Tetrachloride ug/L 0.4 1.0 0.75 3
Chlorobenzene ug/L 0.2 1.0 25 100
Chloroethane ug/L 0.3 1.0 -- -
Chloroform ug/L 0.4 1.0 15 60
Chloromethane ug/L 1.0 3.0 -- .
2-Chlorotoluene ug/L 0.2 1.0 - --
4-Chlorotoluene ug/L 02 1.0 - --
Dibromochloromethane  ug/L 03 1.0 2.5 10
1,2-Dibromo-3-chloropro ug/L 0.5 2.0 0.05 --
1,2-Dibromoethane ug/L 0.3 1.0 0.001 0.004
Dibromomethane ug/l 0.2 1.0 - -
1,2-Dichlorobenzene ug/L 0.2 1.0 150 600
1,3-Dichlorobenzene ug/L. 0.3 1.0 150 -
1.4-Dichlorobenzene ug/L 0.2 1.0 2.5 10
Dichlorodifluoromethane ug/L 0.4 1.0 250 1000
1,1-Dichloroethane ug/L 0.3 1.0 17.5 70
1,2-Dichloreethane ug/L 0.1 1.0 1 4
1,1-Dichloroethylene ug/L 0.4 1.0 1.5 6
Cis-1,2-Dichloroethylene ug/L. 0.2 1.0 17.5 70
Trans-1,2-Dichloroethyle ug/L 0.3 1.0 25 100
Dichlorofluoromethane  ug/L 0.5 2.0 -- -
1,2-Dichloropropane ug/L 0.3 1.0 1.25 5
1.3-Dichloropropane ug/L 0.2 1.0 - -
2.2-Dichloropropane ug/L. 0.4 1.0 - -
1,1-Dichloropropene ug/L 03 1.0 - -
Cis-1,3-Dichloropropene ug/L. 0.2 1.0 0.5 -
Trans-1,3-Dichloropropen ug/L 0.2 1.0 0.5 2
Hexachlorobutadiene ug/L 0.4 1.0 0.25 1
Methylene Chloride ug/L 0.2 1.0 12.5 50
1,1,1,2-Tetrachloroethane ug/L 0.2 1.0 17.5 70
1,1,2,2-Tetrachloroethane ug/L 0.4 1.0 0.5 2
1,1,2,2-Tetrachloroethyle ug/L 0.3 1.0 1.75 7
1,2,3-Trichlorobenzene  ug/L. 0.3 1.0 - -
1.2.4-Trichlorobenzene  ug/L 0.2 1.0 — -
1.1,1-Trichloroethane ug/L 0.4 1.0 150 600
1.1.2-Trichloroethane ug/L 0.3 1.0 0.75 3
1,1,2-Trichloroethylene  ug/L 0.3 1.0 7.5 30
Trichlorofluoromethane  ug/LL 0.4 1.0 500 2000
1,2,3-Trichloropropane  ug/L 0.4 1.0 10 40
1.1.2-Trichlorotrifluoroet ug/l, 0.4 1.0 50000 200000
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Parameter : Units MDL  RL It HRL
Vinvl Chloride ug/L 0.3 1.0 0.05 0.2
Acetone ug/L 10 30 175 700
Benzene ug/L 0.2 1.0 2.5 10
n-Butylbenzene ug/T, 0.3 1.0 - --
sec-Butylbenzene ug/L 0.3 1.0 -- -
teri-Butylbenzene ug/L 0.3 1.0 - -
Isopropylbenzene (Cumene) ug/L 0.2 1.0 75 300
Ethyl Benzene ug/L 0.2 1.0 175 700
Ethyl Ether ug/L 0.4 1.0 250 1000
p-Isopropyltoluene ug/L 0.3 1.0 - -
Methyl Ethyl Ketone ug/L 0.9 3.0 1000 -
Methyl Isobutyl Ketone ug/L 0.7 2.0 75 -
Methyl tert-butyl ether ug/L 0.3 1.0 - --
n-Propylbenzene ug/L 0.2 1.0 - -
Naphthalene ug/L 0.5 2.0 50 300
Styrene ug/L 0.3 1.0 25 --
Tetrahydrofuran ug/T, 0.5 2.0 25 -
1,2,4-Trimethylbenzene ug/L 0.3 1.0 - --
1,3,5-Trimethylbenzene ug/L 0.2 1.0 -- -
Toluene ug/L 0.2 1.0 250 10600
-, - & 0-Xvlene ug/l, 0.5 1. 2500 10000

"I from Limits Table for SLCR-LF Permit SW-405. The IL applies to all monitoring wells except
MW91-2B, which is only monitored for static water level after damage no longer allows sample
collection.



INORGANIC METHODS

IParameters Method Detection Timit |
Alkalinity Total FPA 3101 1. me/l.
Antimony EPA 2042 0.003 me/l.
| Arsenic FEPA 2062 0.002 me/T,
Bariym EPA 200.7 0.010 me/l.
Bervllium EPA 2102 0.0001 mo/T.
Roran EPA 200.7 (L0335 me/l.
| Cadminm EPA 2132 ¢.0002 mo/T,
Calcium EPA 215.1 G.10me/T.
Cation/duion Balance STDMETH 104 | —roeeea
Chiloride FPA 3251 050 me/T.
|Chrominm EPA 2182 0.001 me/l,
Cobalt EPA 2192 0.001 me/T,
Conductance. Snecific EPA 120.1 1.0 umhos/cm
Canner ERPA 2232 0.001 me/T.
Cvanide EPA 3352 0.01 mo/T.
FEh ASTMD 1498 0.1 mV
Hron EPA 236.1 003 me/l.
Lead EPA 2392 0. 001 me/f,
‘Maonesinm EPA 2421 0.01 me/,
‘Manoanese EPA 2431 0.01 mo/l.
Mercurv EPA 245 1 0.0002 mo/T.
Molvhdennm EPA 246 2 0010 me/fT
Nickel EPA 2492 0.002 me/l,
Ammania Nifroeen EPA 350.1 0.01 mo/.
Nitrate. Nitroven EPA 3532 0.01 me/].
Nitrate + Nitrite Nitrooen EPA 3532 0.01 me/l.
Nitrite. Nitrosen EPA 3532 0.01 me/l.
nH EPA 150.1 0.1 1nits
Potassium EPA 258 1 010 mo/l.
Selenium EPA 2702 0.001 me/L,
Silver EPA 2722 0.001 me/T
Sodium EPA 273.1 010 me/l.
Sultfoate FPA 3754 1.0 o/
Thallinim EPA 2792 0.001.me/T.
Tin EPA 2822 0.004 mo/T
Total Dissolved Solids (THS) EPA 1601 1.0 mo/l
Total Susnended Solids (TSS) EPA 1602 1.0 mef,
Vanadim EPA 2862 (.004 mo/l
Zine EPA 2891 0010 mo/T

Parameters in BOLD type are the metal analytes monitored at the SLCR-LF.
Parameters in ITALIC type are the general chemistry analytes monitored at the
SLCR-LF.

ANALYTICAL REFERENCE SUMMARY

Methods for Chemical Analysis of Water and Wastes: U.S. Environmental Protection
Agency, Cincinnati, OH 1983.

Standard Methods for the Examination of Water and Wastewater, 18th Edition; American
Public Health Association, Washington, D.C. 1992,

Annual Book of ASTM Standards, Section II, Water and Environmental Technology:
ASTM, Philadelphia, PA 1988,
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Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-846), Volumes
11.01-11.02, 3rd Edition: U.S. EPA, July 1992,

Leaking Underground Storage Tank (LUST) Analytical Guide: Wisconsin Department of
Natural Resources.
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Section Il
Soils for Construction

A, INTRODUCTION

The soils and aggregates required for construction and development of the landfill are as follows:

. Native fill - required for embankment, subgrade and berm construction;

. Clay barrier layer - required for composite liner system;

. Drainage layer - required for base drainage and final cover drainage layers;

. Intermediate aggregate - natural filter system between fine particulates in the
waste and sand drainage layer and the coarse aggregate in leachate collection
system;

. Coarse aggregate - for leachate pipe bedding and leachate collection sump;

. Cover soils - required between the final cover drainage layer and topsoil;

. Topsoil - required for top 6 inches of final cover, berms, embankments, and

sedimentation ponds;

. Class 5 aggregate - required for roadway surfaces.

The materials should meet the requirements and be placed according to the technical specifications
in Appendix C. The native fill and cover soils are available on-site. The critical soil components
listed above are discussed in more detail below.

B. SOIL COMPONENTS

1. Native Fill

Native fill will be utilized for the construction of the necessary embankments, subgrade, and berms.
‘This material will be available from on-site excavations during grading of the base for future
phases. Generally soils classified as SC, SM, SP, SW, and CL could be used for this purpose,

Compaction specifications - materials will be placed in accordance with Section 02211 of the
Construction Specifications included in Appendix C.

2. Clay Barrier Layer

The clay barrier layer is the soil component of the composite liner system. It is referenced on the
facility drawings and in the specifications as the clay barrier layer. The clay barrier layer should
consist of soils classified as a CL or CH. It is anticipated that the clay barrier layer material will be

obtained from an off-site source.

Clay barrier layer criteria

. Hydraulic conductivity of 1x107 em/sec or less;
. Compacted to 95 percent or greater Standard Proctor Dry Density (D-698);
. Atterberg limits
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Liquid limit 30 percent or greater
Plasticity Index of 15 percent or greater
. P-200 50 percent or greater;
. Compaction specifications - materials will be placed in accordance with Section
02211 of the Construction Specifications included in Appendix C.

3. Drainage Layer

St. Louis County will use appropriate off-site material for the drainage layer in both the leachate
collection and final cover sections. The off-site material must meet the following drainage (design)
criteria for use:
. Hydraulic conductivity of 1x10™ cm/sec or greater, no more than 1% passing the 200
sieve.

4, Intermediate Aggregate

Intermediate aggregate is used as a natural filter system between the fine particulates in the waste
and sand drainage layer and the coarse aggregate in the leachate collection system.

5. Coarse Aggregate
Coarse aggregate is required at this site for placement in the leachate collection trenches to provide

a highly permeable drainage media and a bedding material for the leachate collection pipes.
Specifications for the coarse aggregate are:

. Maximum size 1-1/2 inch;

. Minimum size 25/8 inch, <5% passing #4;
. Non-angular to rounded material; and

. Durable.

6. Cover Soils

Cover soils are required between the drainage layer and topsoil of the final cover. These soils must
be able to provide a rooting zone for the final cover vegetation. It is anticipated that soils
excavated during cell construction can be used for this purpose.

7. Topsoil

Topsoil is required as the top layer of the final cover. This soil must be vegetation supporting.

8. Class 5

Class 5 aggregate is required as a surface stabilizer for the site access road,
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Section IV
Design

A. INTRODUCTION

The proposed design for expansion of the landfill foot print and construction of Phases 5 through 8
of the St. Louis County Regional Landfill is intended to meet or exceed the requirements of the
Minnesota Solid Waste Rules Part 7035.2815.

The engineering plan sheets developed for this permit re-application include:

1 Cover Sheet
2 Existing Conditions Plan
3 Overall Base Grade Plan
4 Overall Final Cover Plan
5 Gas Collection System Plan
6 Cross Sections
7 Liner System Details
8 Phase 1 and Phase 2 Leachate Collection System Details
9 Phase 4 Leachate Collection System Details
10 Phase 6 Leachate Collection System Details
11 Phase 1 and Phase 2 Leachate Collection System Details
12 Phase 4 Leachate Collection System Details
13 Phase 6 Leachate Collection System Details
14 Closure Details
15 Closure Details
16 Existing Primary Spray Field Configuration
17 Proposed Expansion Secondary Spray Field Configuration
18 Leachate Spray Application Details
B. WASTE FLOWS/SITE CAPACITY/PHASING

The facility is presently permitted for an ultimate disposal capacity of 4,208,670 cubic yards and a
permitted capacity of 2,090,470 cubic yards. This will help accommodate an existing disposal rate
of approximately 90,000 cubic yards per year.

As shown in Table 1, the proposed design results in a projected site life of approximately 27 years
from December 31, 2012 based on current fill rates.

C. SUBBASE PREPARATION

As with previously construction phases, a 5-foot subcut will be completed beneath proposed base
grade elevation. The 5-foot subcut includes installation of a reinforcing geotextile and
recompaction of the subcut materials to 95 percent Standard Proctor with all rock material over
3/8-inch in diameter being removed. The subcut provides a reinforced mat to protect against
movements in the mine spoils.
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The construction of future cells will require subbase preparation according to the Technical
Specifications and CQA Manual (Appendices C and D, respectively) prior to installation of the
liner,

D. BASE GRADES

The base grades have been designed to maximize site life, and minimize environmental impacts.
The grades range from about 33 percent on the side slopes (3 horizontal to 1 vertical) to a minimum
of 1 percent on the base for the leachate lines,

E. LINER DESIGN

The composite liner will consist of one 60 mil (0.060 inch) high density polyethylene (HHDPE) liner,
overlying a 2-foot clay liner. The clay liner will have a maximum permeability of 1x107 cm/sec
and will be compacted to a minimum of 95 percent standard proctor dry density with a moisture
content ) to 5 percent wet of optimum moisture content. The HELP model calculations, provided
in Appendix A, verify that this liner design efficiency of 99.99 percent greatly exceeds the design
requirement in the MSW Rules of 98.5 percent.

The HDPE liner will be overlain by 12 inches of granular drainage layer material. The
permeability of the drainage layer is specified to be 1x10® cm/sec, or greater. On all side slopes
steeper than 10 percent, a textured HDPE membrane will be utilized to improve stability of the
geomembrane/clay interface and geomembrane/drainage interface.

The granular drainage layer will collect leachate and provide drainage to the perforated leachate
collection pipes. To protect the pipes from damage, and to provide increased flow performance,
they will be embedded in coarse aggregate (5/8-inch to 154 inch). The granular drainage layer also
will function as a protective layer to prevent equipment from damaging the HDPE liner. Crushed
aggregate will not be used for this reason due to the angulatory of the particles. The puncture
resistance of 60-mil HDPE is 60 pounds on a 3/8-inch diameter hemispherical tip (ASTM D-751),
The maximum overburden pressure expected is 46 pounds per square inch (psi). The puncture
force cansed by a 3/8-inch diameter particle (the maximum particle size of the granular drainage
layer) is:

Pr~=~{46~\psi~x~{pi~(3/8~\in.) SUP 2} OVER {4}~=~5.1~pounds}#
\Therefore,~the~design~safety~factor~is~{60 OVER {5.1} }~ APPROX ~12

Puncture potential will increase in the collection pipe trenches because of larger aggregate being
used.

P~=~{46~\psi~x~{pi~(1~\in) SUP 2} OVER {4}~=~36~pounds}
Geotextile will be placed in the trenches under the coarse aggregate to increase puncture resistance.
For a 1-inch diameter stone, the maximum particle size, the puncture force is:

The minimum design puncture resistance of the geotextile is 125 pounds.
\Therefore,~the~design~safety~factor~for~the~geotextile~is~{125 OVER {36} }~ APPROX ~3.47

Subsequent liner installation will take place at approximately two- to three-year intervals.
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F. LEACHATE COLLECTION SYSTEM

The leachate collection system for Phases 1/1A, Phases 2/3, and Phase 4/ future Phase 5 were
constructed to collect and convey leachate over the composite liner to single collection sumps
located within Phases 1, 2, and 4. The sumps incorporated side-slope risers to eliminate
penetration of the liner,

The sideslope riser pump-out system for Phases 1/1A did not perform as originally intended. The
County believes that was due in part to the lack of a piping connection between the manhole and the
sideslope riser pump. To address this, the County installed an additional pumping system in the
Phase 1 manhole to pump leachate directly from the manhole. This second system handles the
majority of leachate from Phases 1 and 1A. The manhole system for Phase 2 was re-designed fo
incorporate a direct connection between the manhole and sideslope riser. The sump system for
Phase 4 was designed without a manhole. No further problems are anticipated with any of the
sump systems.

Leachate collected in the three sumps is then conveyed to the leachate storage and aerated treatment
pond system by a single leachate forcemain. After the ponds, the leachate is pumped to the spray
irrigation area for disposal.

It is proposed that the leachate collection system for Phases 6 through 8 be designed to collect,
convey, treat, and dispose of leachate in a similar manner. A side slope riser system, leachate lift
station, and connection to the existing forcemain will be incorporated to convey leachate through
the leachate forcemain to the two existing storage ponds. Trenches for the leachate collection
piping, cleanout risers, and lysimeter piping, along with the leachate collection sump area and
lysimeter sumps will be excavated during subbase preparation to provide a 2.5-foot clay thickness
beneath all areas of the leachate handling system.

1. Collection Pipes

The collection pipes will be six-inch diameter, perforated, Standard Dimension Ratio (SDR)-11,
HDPE pipe. Pipe deflection is calculated to be 1.52 percent (the MPCA, MSW Rules require less
than 5 percent). The factor of safety for buckling is 6. The factor of safety for wall crushing is 3.6
(See Appendix B for pipe strength calculations).

Locations of collection pipes are shown on Sheet 3 of the Engineering Plans,

Access to the leachate collection pipes will be provided by cleanout risers, which will extend up the
side slopes to allow easy access. As with the Phases 2/3 construction, Phases 4/5 construction will
provide cleanout risers on the east and west side slopes of the landfill to ensure access from either
direction. Cleanout of the collection pipes will be conducted as required in the Operations and
Maintenance Plan.

A 6-inch diameter HDPE pipe at 1.0 percent slope has a hydraulic capacity of 273 gallons per
minute. The pipe in this design is not sized for flow capacity, but to provide sufficient strength and
to allow for use of standard sewer pipe cleaning and maintenance equipment. The peak flow
expected in any leachate pipe was calculated using the HELP model leachate generation rates, in the
active condition, at 4.1 gallons per minute.

The collection pipes will be placed in trenches. Coarse aggregate will be used as bedding and also
mounded over the pipes to protect them from loadings from landfill equipment and the waste mass.
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Special care will be taken to properly align the pipes according to the invert elevations and
locations. The perforations will be oriented to be on bottom.

The geotextile, as specified in the Technical Specifications, will be placed in the pipe trenches. A
layer of coarse aggregate 3 inches thick will be placed in the trench and the pipe will be placed and
aligned. The remaining coarse aggregate will be placed after the pipe is fully installed. The
granular drainage layer material will then be graded over the trench.

2. Leachate Storage Sump

Leachate collection pipes convey leachate to a storage sump at the base of the landfill._ Existing
leachate collection sumps exist in Phases 1, 2, and 4. The sump area and manhole serve as a
wetwell for the side slope. The sump consists of a 6-foot deep depression in the liner system and
will be filled with coarse aggregate. Leachate in the landfill that flows to the sump area will then
be pumped to the leachate ponds.

i Leachate Head Build-Up

Calculation of the average annual leachate head build-up over the sand drainage layer are .27 inches
for the part of Phase 1A that is closed, .67 inches for Phases 1 & 1A that arc currently open, and .79
inches for Phases 2, 3, and 4. Leachate head will be monitored continuously at the riser in
accordance with the operations and maintenance plan.

4, Leachate Sump Manhole

A 4-foot diameter reinforced concrete manhole in located in the leachate storage sumps for Phases 1
and 2 (Phase 4 was designed without a manhole). The manhole provides redundancy for removing
leachate if the side slope risers fail, a means of direct measurement of leachate head and a means of
calibrating the leachate pressure transducer. The manhole was placed on top of a 1-inch thick sheet
of HDPE flatstock to protect the liner. In addition, the lower section of the manhole was perforated
to allow leachate to flow in.

5. Side-Slope Risers

In Phase 2, the side-slope riser connects to the manhole in the leachate storage sump. The riser is
installed above the 60-mil HDPE liner and up the side-slope io a riser vault. It consists of an
18-inch, SDR-11, HDPE petforated pipe that houses the leachate extraction pump.

6. Leachate Sump Leak Detection

A leak detection system is installed beneath the leachate storage sump in Phases 1, 2, and 4, The
leak detection system will consist of horizontal 4-inch perforated SDR 11 pipe connected to 4-inch
non-perforated SDR 11 pipe approximately 5 feet inside the secondary liner system. This ensures
that no leachate will be transmitted outside the secondary liner system by the leak detection system.
Coarse aggregate will be placed around the perforated pipe. The horizontal, non-perforated, leak
detection pipes will be connected to vertical 10-inch non-perforated riser pipes that will extend
approximately 3 feet above the top of berm. Ten foot of protective CMP casing will be placed at
the top of the riser pipe along with a hinged locking cap. See Sheet 8 of the Engineering Plans.

7. Leachate Lift Station and Forcemain
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Leachate collected in the sump area will be pumped via a side slope riser system to the riser vault
located on top of the east berm, At this point, a connection will be made to the existing 3-inch
SDR 11 forcemain, encased in a 6-inch HDPE protective pipe which conveys leachate to the
leachate ponds. A manhole will be installed at the connection point along with check valves to
allow proper operation of existing and proposed pumps. See the Engineering Plans for more detail.

8. Leachate Storage Ponds

Two leachate storage ponds were constructed with a composite liner system in 1993. Both ponds
are aerated and are operated, in series, with leachate treated in the first pad and then flowing into the
second pond for additional treatment. Aeration for the treatment process is provided by three 50
HP, 908 LFM blowers, and piping to diffusers in the pond bottoms. The blowers are housed in an
adjacent 20-foot by 40-foot building. Piping and manholes at the ponds allow for each of the
ponds to be isolated. The ponds were designed to hold approximately 6 million gallons of leachate
and have approximately 260 days storage based for peak generation rate estimates.

Effluent from the leachate treatment ponds is pumped to the irrigation site by a 150 gpm, 15 HP,
vertical turbine pump, and through a 4-inch diameter SDR 26 PVC forcemain.

9. Leachate Spray Irrigation Area

The original spray irrigation area is approximately 21 acres in size and is shown on Figure No. 1.
The spray irrigation area consists of the original 16 fixed head rotary gun-type sprinkler nozzles
which distribute the leachate to the soil. The spray irrigation site was originally seeded with a
variety of perennial grasses containing smooth brome grass, switch grass, birdfoot trefoil, reed
canary, and perennial rye grass. Reed canary has become the dominant grass within the leachate
spray radius’. The vegetation is harvested annually in July and September. The harvested grass is
baled and applied as frost protection to new landfill cell construction areas.

In the summer of 1999, the leachate management system was upgraded by the addition of a
Programmable Logic Controller (PLC), modifications to the existing sprayers and the installation of
six additional fixed head rotary gun-type sprinkler nozzles installed around the perimeter of the
leachate ponds. Soil water balance sheets were calculated for irrigation control of the spray
irrigation areas.

In 1999, St. Louis County also installed six fixed head rotary gun-type sprinkler nozzles on 9 acres
north of the current permitted footprint. See Figure No. 1 for the location of this spray irrigation
area. The new spray area was designed to provide the landfill with additional, but temporary,
leachate spray irrigation capacity. When the landfill footprint expands to include land that was part
of the original 1993 permitted footprint, the sprinkler nozzles and lines will be removed to allow for
development of future landfill cells. The Department will consider the development of an
additional spray irrigation area prior to removal of the existing temporary spray heads.

G. FINAL COVER DESIGN

In the summer of 2000, St. Louis County installed final cover on approximately 3.8 acres of Phases
1A/1. The final cover is designed to contain or divert precipitation over filled areas of the site.
Final cover grades at the site are shown on Sheet 4 of the Engineering Drawings. A typical section
for the final is shown on Sheets 14 and 15 of the Engineering Drawings, Specifics of the design
are discussed in the closure plan.
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When necessary, soil is added on top of the waste during final closure to achieve correct grades.
The surface of the waste or soil buffer layer is rolled to provide a suitable base for installation of the
barrier layer.

The barrier layer consists of a 40-mil LLDPE liner or equal. A drainage layer 9-inches thick with a
permeability greater than 1x10™ cm/sec overlies the liner. As shown in Appendix A, the average
annual total of surface water head over the barrier layer will average approximately 2/3- inch.

| The cover soils consist of 9_inches of general fill material and 6 inches of topscil. The final cover
topsoil layer is mulched and seeded with shallow rooted, drought tolerant grasses.

Slopes on the final cover of Phase 1A/1, range from 3 percent on top to 10 percent on the side
slopes. Slopes on future closed cells will range from 3 percent on top to 20 percent on the side
slopes. The highest elevation will be 1,840 feet. The final contours are presented on Plan
Drawing No. 4. Differential settlement will occur, but will be handled as a post-closure item. The
new 20 percent cover is more effective, providing increased slopes for settlement while meeting
MPCA Solid Waste Rules for maximum slope.

These slopes, along with additional run-off management features, provide the Regional Landfill
with environmental protection required by the MPCA Solid Waste Rules.

Run-off leaves the final cover on the surface and through the drainage layer. The transition from
the final cover to the perimeter ditch is shown on Plan Drawing No. 5.

Erosion is controlled by limiting the slopes to 20 percent and by strategic placement of drainage
swales, collection piping, erosion control mats, and riprap. Run-off is directed by the final cover
drainage swales to two primary sedimentation ponds (see Sheet 2 of the Engineering Plans). A
minor amount of surface water from the northern slope is proposed to drain to the existing ponding
area (secondary sedimentation pond) in the southwest corner of the site.

The drainage swales and underlying collection pipes both outlet at the same location, Surface
water control is described in Section H below. No run-on will occur from previously closed areas.
Run-off from off-site and undeveloped areas is collected in external perimeter ditches and natural
drainage pathways.

Water moving through the drainage layer which is not collected in the drainage swale collection
pipes is collected in slotted, 6-inch, corrugated, polyethylene perimeter drainage pipes at the toe of
the final cover drainage layer. Plan Drawing No. 12 illustrates the configuration. The perimeter
drainage pipes are sloped parallel to the drainage ditches. Outlets are provided every 200 feet to
allow the water to move into the internal ditches.

| H. SURFACE WATER CONTROL
| 1. Introduction

The major modification fo the final design of the landfill includes a slope change from 10 percent to

20 percent for approximately half of the proposed new footprint. With all the drainage ditches,

structures and retention basins previously designed and in place, the following analysis focused on
| the new potential surface water run-off and corresponding peak discharge rates for the redesign.

| 2. Run-off Volume and Peak Discharge Rates
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Haested’s CulvertMaster was utilized to calculate the theoretical surface water run-off and resultant
peak discharge rates from four sub-areas within the landfill. The following inputs were used in the
model analysis: The SCS Peak Discharge Method was chosen to best represent the existing
conditions. A 25 year, 24-hour storm event of 4.3 inches was used in the modeling. A weighted
run-off curve number (cn) of 76 was calculated for the existing conditions using the HELP model.
This number is generated through the utilization of the slope properties, soil types and vegetation.
A time of concentration of 12 minutes was incorporated. Ditch property inputs of the typical ditch
design included a slope of 1.0% and a well maintained grassed waterway with a corresponding
Mannings Coefficient of 0.030. The input data and the results are contained in the following
tables.

The first two sub-areas included a 19.3 acre watershed area that drained to the existing Eastern
detention pond. These were broken down into one area that included 8 acres and a larger area that
contained 11.3 acres. Two sets of ditches, one on the outside and one on the inside of the perimeter
road catry the run-off to the Eastern pond. The smaller sub-area had an estimated discharge of
19.12 cubic feet per second (cfs) and a corresponding ditch velocity of 3.90 feet per second (fps)
with a calculated depth of 1.56 feet. The second larger sub-area had a resultant discharge of 27.01
cfs and a maximum ditch velocity of 4.26 fps at a depth of 1.78 feet.

The next area considered drained to the South ponding area. The estimated watershed draining to
this area was 16.3 acres. The total discharge from the slopes was 38.96 cfs and the ditch velocity
was calculated at 4.66 fps with a depth of 2.04 feet.

The remaining area will be drained to the existing culvert that eventually flows to a naturally
occurring pond to the Northwest. The corresponding information includes 6.2 acres of watershed
area, a discharge of 14.82 cfs and a ditch velocity of 3.66 fps that included a depth of 1.42 feet.

The model was performed on a worst-case scenario that eliminated the upper swales on the slopes
that were used for velocity reduction. The calculated run-off volumes and corresponding peak
discharge rates for the redesigned landfill had a total discharge of 100 cfs and a maximum peak
velocity of 4.66 fps. The recommended maximum velocity before potential erosion could occur,
which is specified within the Handbook of Channel Design for Soil and Water Conservation is 5 fps
for grassed waterways. The estimated rates also compare favorably to the rates that were calculated
in the last model analysis that was performed in 1996. Therefore, the resultant information
illustrates that the design of the in-place drainage ditches, structures and retention ponds ate more
than adequate to support the proposed changes to the landfill’s final design.

3. Sedimentation Pond Design

Two ponds and an existing low area will be used for sedimentation as previously mentioned. The
East Pond currently exists. The Northwest Ponding Area also currently exists as a low area below
the 1,720 contour in the northwest corner of the site, The South Pond will be constructed when
needed and drainage will be rerouted to that area.

The East Pond has substantial volume for detention since there is approximately 8 feet from the
pond bottom to the rim elevation of the outlet (1678.2). For a conservative estimate, the routing
was conducted assuming the pond had standing water at elevation 1678. Routing showed the peak
elevation to be 1679.11 at a peak outflow of 67.9 cfs.
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The Northwest Ponding Area is the existing low area below the 1720 elevation and routing shows a
peak elevation of 1718.3 for the given event. The South Pond will be 2 feet deep with 1.0 acres of
surface area at the berm elevation of 1686. Routing gives a maximum elevation of 1685.6 for the

4 2-inch rainfall.

Analysis Component
Storm Event

Peak Discharge Method

Design Rainfall Depth

Design Peak Discharge

Total Area

Weighed Curve Number

Subwatershed
1

Tailwater properties
Slope
Mannings Coefficient
Depth

Design
19.12 cfs

SCS Peak Discharge

4.30in
19,12 ¢fs
8.00 acres

76

Area
8.00 acres

Triangular Channel
0.01 f/ft

0.030

1.56 ft
2H:V
2HV

Left Side Slope

Right Side Slope

Tailwater conditions for Design Storm
Discharge 19.12 cfs

Bottom Elevation 3.00 ft

Depth 1.56 ft

Velocity 3.90 ft/s
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East Pond Sub-Area

Discharge

Check Rainfall Depth

Check Peak Discharge

Time of Concentration
Rainfall Type

CN
76

430 in
19,12 cfs
12.00 min

Type I



CULVERT DESIGNER/ANALYZER REPORT

East Pond Sub-Area 2

Analysis Component
Storm Event
Design Discharge 27.01 cfs

Peak Discharge Method SCS Peak Discharge
Design Rainfall Depth 430 in
Check Rainfall Depth 4.30 in
Design Peak Discharge 27.01 cfs
Check Peak Discharge 27.01 cfs
Total Area 11.30 acres
Time of Concentration 11.30 min
Weighed Curve Number 76
Rainfall Type Type I
Subwatershed Area

| 11.30 acres
Tailwater properties Triangular Channel
Slope 0.01 ft/ft
Mannings Coefficient 0.030
Depth 1.78 ft
Lefi Side Slope 2 H:V
Right Side Slope 2H:V
Tailwater conditions for Design Storm
Discharge 27.01 cfs
Bottom Elevation 3.00 ft
Depth 1.78 ft
Velocity 4.26 fi/s
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South Pond

Analysis Component
Storm Event
Design Discharge 38.96 cfs
Peak Discharge Method SCS Peak Discharge
Design Rainfall Depth 430 1in
Check Rainfall Depth 4.30 in
Design Peak Discharge 38.96 cfs
Check Peak Discharge 38.96 cfs
Total Area 16.30 acres
Time of Concentration 12.00 min
Weighed Curve Number 76
Rainfall Type Type 1
Subwatershed Area

1 16.30 acres
Tailwater properties Triangular Channel
Slope 0.01 ft/ft
Mannings Coefficient 0.030
Depth 2,04 ft
Left Side Slope 2HV
Right Side Slope 2HV
Tailwater conditions for Design Storm
Discharge 38.96 cfs
Bottom Elevation 3.00 ft
Depth 2.04 ft
Velocity 4.66 ft/s
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CULVERT DESIGNER/ANALYZER REPORT

Northwest Ponding Area

Analysis Component
Storm Event
Design Discharge 14.82 cfs
Peak Discharge Method SCS Peak Discharge
Design Rainfall Depth 4.301in
Check Rainfall Depth 4.30 in
Design Peak Discharge 14.82 cfs
Check Peak Discharge 14.82 cfs
Total Area 6.20 acres
Time of Concentration 12.00 min
Weighed Curve Number 76
Rainfall Type Type II
Subwatershed Area

1 6.20 acres
Tailwater properties Triangular Channel
Slope 0.01 fi/ft
Mannings Coefficient 0.030
Depth 1.42 ft
Left Side Slope 2 H:V
Right Side Slope 2HV
Tailwater conditions for Design Storm
Discharge 14.82 cfs
Bottom Elevation 3.00 ft
Depth 1.42 ft
Velocity 3.66 ft/s
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4. Sedimentation Generation Rates

The Revised Universal Soil Loss Equation (RUSLE2 Version July 12 2001) was utilized to provide the
following information.

Final closure within various cells in the landfill will take place at intervals throughout the life of the
facility. During final closure activities local erosion control measures will be in place until vegetation is
established.

Therefore, the soil loss equation was performed on the final design of the landfill with an established
vegetative cover. Approximately half of the final design cover has 20% slopes specified and 10%
slopes on the remainder. The following calculations are based on this condition.

The following tables provide the input parameters and the results of the soil loss equation that was
performed for the landfill. Table 1 shows the results for the portion of the landfill that has 10% slopes.
Table 2 contains the results for the final cover with the associated 20% slopes.

The area that includes 10% slopes encompasses approximately 20 acres. Therefore, the estimated soil
loss of .078 tons/acre/year equates to an annual total of 1.56 tons lost or .0009 acre-feet.

The remaining 22 acres have designed slopes of 20%. The soil loss for this portion was calculated at
.17 tons/acre/year. The resultant sediment load was calculated to be 3,74 tons or .002 acre-feet.

Regional Landfill - No Vegetation - 10% Slope

Parameter Unit Result
Ave. Slope Steepness % 10.0
Comp. Seg. 1
Comp. Seg. Management managements Dense grass, mowed
Comp. Seg. Soil soils\silt loam [-m OM v. slo perm
Comp. Seg. Steepness % 10
Crit. Slope Length fi 896
Detachment on slope tactvr 0.078
General Yield Level Normal
Horiz. Lengths [t 896
Length along Slope ft 900
Location climates Minnesota\Duluth
Net C factor 00011
Net K factor 0.45
Net LS factor 1.5
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Net contour factor 1.0

Net ponding factor 10
Net ridge factor 0.95
Net subsurf drainage facior fraction NaN
Residue burial level Normal
Sediment delivery tac/yr 0.0050
Seg. Sed. Del. tlac/yr 0.078
Segment L

Slope segments It -

Soil horiz length f 896
Soil loss Yac/yr 0.078
Soil loss T 0.026
Soil loss erod. portion tac/yr 0.078
Soil loss for cons. Plan ac/yr 0.077
Surf. Coc. Values SURF RES QUTPUTS

Surf Cover after planting % NaN-+3
Topo soil loss Yac/yr 0.94
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Regional Landfill -Vegetated - 20% Slope

Parameter Unit Result
Avg. Slope Steepness % 20
Comp. Seg. 1
Comp. Seg. Management managements Dense grass, mowed

Comp. Seg. Soil

soils\silt loam

I-m OM,v. slo perm
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Comp. Seg. Steepness % 20

Crit. Slope Length ft 490
Detachment on slope t/ac/yr 0.17
General Yield Level Normal
Horiz. Lengths ft 490
Length along Slope ft 500
Location climates Minnesota\Duluth
Net C factor 0.0010
Net K factor 0.45
Net LS factor 3.5

Net contour factor 1.00
Net ponding factor 1.00
Net ridge factor 0.99
Net subsurf drainage factor NaN
Residue burial level Normal
Sediment delivery t/ac/yr 0.011
Seg. Sed. Del. t/ac/yr 0.17
Segment 1

Slope segments ft -

Soil horiz length ft

Soil loss t/ac/yr 0.17
Soil loss T 0.058
Soil loss erod. portion t/ac/yr 0.17
Soil loss for cons, Plan t/ac/yr 0.17




Steepness

%

20

Surf, Coc. Values

SURF_RES_OUTPUTS

Surf. Cover after planting

%

NaN

Topo soil loss

t/ac/yr

0.17
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L. GAS MANAGEMENT AND VENTING

In order to control pressure build-up and associated subsurface mitigation from gas generated in the
landfill, vertical gas vents are installed during the placement of the final cover on completed phases of
the landfill. Gases generated in landfills through anaerobic processes are composed mainly of carbon
dioxide and methane with small amounts of hydrogen sulfide and ammonia, Landfill gas can kill
vegetation and accumulate in subsurface voids and low areas thereby enhancing the potential danger of
explosion. The final cover system for the landfill consists of very low permeability synthetic material
which will contain gases and transport the gas to the vertical vents collection piping beneath the barrier
layer.

The depth of the waste (maximum of approximately 138 feet) and the extended time frame in which the
wastes were placed along with the granular daily and intermediate cover soils used during operations
suggest that the landfill gas generation rate will be low and that vettical gas vents installed in bore holes
drilled through the waste should be adequate. It is proposed that fifty-one (51) vertical gas vents be
installed at the location shown on Plan Sheet No. 5. The spacing and location of the vents is based on
the potential to convert to an active gas collection system.,

Discussions are underway with MPCA staff to evaluate gas collection and utilization at the Regional
Landfill, most probably as an energy source for the St. Louis County Recycling Facility.

Available information regarding active gas collection systems suggests that the industry standard for the
Radious of influence (ROI) for gas collection wells is typically 150 feet. The vertical gas vents provide
adequate coverage should an active gas collection system become necessary at the site. The borehole
diameter ranges from 30 to 36 inches and the vents are drilled to 10 feet from the bottom depth of waste
to protect the integrity of the liner. Monitoring of landfill gas at the site is incorporated into the
Posi-Closure Monitoring Program. Please refer to the environmental monitoring section of that
submittal for details on landfill gas monitoring.
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Appendix A

HELP Model Results

Design Report
St. Louis County Regional Landfill
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WATER BALANCE SUMMARY

Water balance calculations were performed for the Regional Landfill to estimate the quantity
of leachate and surface water runoff generated and the efficiencies of the cover and liner
systems. The water balance was calculated using the Hydrologic Evaluation of Landfill
Performance (HELP) model, Version 3.07, developed for the United States Environmental
Protection Agency (EPA). The HELP model is generally used more as a qualitative model
for determining landfill performance efficiencies rather than a quantitative model for actual
leachate generation rates and has many limitations for this type of analysis. However it is
one of the few models available which is generally accepted as a standard tool for estimating
leachate and runoff volumes.

| GENERAL CONDITIONS FOR THE HELP MODEIL,

The input data for the HELP model such as climatological parameters, soil layer
characteristics, liner leakage fractions and other model design criteria required are described
in the following sections:

A. Climatological Data

The temperature, solar radiation, and precipitation data used for the water balance is
synthetically generated within the model based on climatological patterns for Duluth,
Minnesota. The Duluth data was compared to long term averages for Eveleth which is much
closer to the Landfill. This comparison yielded figures that were almost identical so the
default Duluth data was utilized for the modeling. This data was used for the model
simulation for both active and closed conditions.

B. Soil Layer Characteristics

Since leachate will be collected from phases with varied states of cover configurations,
unique sets of soil characteristics were utilized. The model was run to illustrate all the
effects of the current condition of the landfill. This included the following: a final covered
portion, a section with intermediate cover with well established vegetative growth, inactive
portions with intermediate cover without any vegetation, a newly constructed cell without
any waste and future cells as designed.

The following table provides the specific HELP model criteria that were utilized in the
analysis.



C. Final Covered Portion'’

Layer Description (depth) Model Layer Type @ Model Soil Texture @
Topsoil (6"} 1 8
Cover soil (9") 1 21
Drainage (9") 2 1
Flexible Membrane (.04") 4 36
Buffer Layer (6") 1 9
Intermediate Cover (12"} 1 0@
MSW (600™) 1 18
Drainage (12") 2 1
HDPE Liner (0.6") 4 35
Clay Liner (24"} 3 16

() Drainage layer slope of 2.4% was used.

(2)  Asused for default soil characteristics within the HELP model.

(3) Soil texture and characteristics were based on average values of several default soil types
that reflected on-site cover constituents.

D. Intermediate Cover Near Final Elevation Without Vegetative Growth™

Layer Description (depth) Model Layer Type @ Model Soil Texture @
Intermediate Cover (12") 1 8
MSW (120") 1 18
Intermediate Cover (12") 1 8
MSW (620") 1 18
Drainage (12") 2 1
Flexible Membrane (.06") 4 35
Clay Liner (24™) 3 16

(1) Drainage layer slope of 2.4% was used.
(2)  Asused for default soil characteristics within the HELP model.



E. Intermediate Cover Without Vegetative Growth™

Layer Description (depth) Model Layer Type @ Model Soil Texture @
Intermediate Cover (12") 1 8
MSW (540,680,720™) 1 18
Drainage (12") 2 1
Flexible Membrane (.06") 4 35
Clay Liner (24") 3 16
(1) Drainage layer slope of 3% was used.
(2)  Asused for default soil characteristics within the HELP model.
F. Newly Constructed Cell Without Waste
Layer Description (depth) Model Layer Type @ Model Soil Texture ®
Drainage (12") 2 |
Flexible Membrane (.06") 4 35
Clay Liner (24") 3 16
(1)  Drainage layer slope of 3% was used.
(2)  Asused for default soil characteristics within the HELP model.

G. Liner Leakage Fraction

A synthetic membrane is utilized in the construction of a liner . The liner leakage fraction
(LLF) is defined as the fraction of the horizontal area of soil through which percolation is
occurring under the leaking synthetic liner.

P.R. Schroeder and R.L. Peyton, originators of the HELP model, have developed guidelines
for estimating the liner leakage fraction to be used for model simulation. The guidelines
provide assistance in choosing synthetic liner leakage fractions for landfill modeling once a
level of liner installation quality is known such as number of holes per acre or the average
spacing between holes.

A conservative liner leakage fraction of 0.0001 (0.01%) is assumed for all synthetic liners.
The actual leakage should be zero, but a conservative assumption is made. Typically,
industry standards for sites with proper QA/QC during construction reflect one to two 1/4
inch holes per acre on synthetic liners. The model provides default data on various
installation methods from good to poor. All modeling scenarios utilized the default data
associated with good liner placement. This gave an average of 1 to 4 holes that were 1 cm?
in diameter per acre of liner placed.



H. Other Model Criteria

Other parameters input by the user into the program are vegetative cover, evaporative zone
depth, drainage lengths and slopes, runoff fraction, length of time, and area of the facility.

The vegetative cover for the final covered portion was assumed to be good grass. This
condition was assumed to be representative of a well seeded cover that has had two years to
establish itself. The other model scenarios that were run had no vegetative growth. An
evaporative zone depth of § inches was used in all four scenarios. This was determined to be
a good average for the landfill as a whole because it is a conservative estimate in one
situation and rather liberal in others.

The proposed final stopes of the landfill will be set at 10% for a certain portion and 20% for
other areas. The different modeling scenarios that required a top slope input utilized 10%.
The model input for potential runoff fraction for the final covered portion was set at 100%.
Therefore, all the precipitation that doesn’t evaporate will runoff the slopes and be carried
away from the landfill. The Phase 1 model that was run inchuded intermediate cover without
vegetative growth and had a runoff fraction set at 50%. Therefore, about 50% of the
precipitation that doesn’t evaporate percolates through the waste. This phase is located in the
Southeast portion of the landfill and is near final elevation so it does have some potential for
run-off. All other scenarios have the potential run-off fraction set at 0% because they are all
located in the middle of the landfill footprint and well below final elevations.

The model results were based on a ten (10) year analysis. This time frame was chosen based
on a comparison of the two analyses that were modeled over a twenty (20) year period which
showed very similar results. The current nature of the landfill, with a large percentage of the
total area essentially in a final or semi-final covered state would account for the
corresponding outcomes. As a result of this comparison and the ten (10) year time frame
between repermitting activities the results that are provided seemed the most useful.

The accumulative area that was analyzed for this model was 32.1 acres. The breakdown is as
follows: Phase la final covered portion = 3.8, Phasel and la intermediate cover without
vegetation =11.9, Phase 2 intermediate cover without vegetation =2.7, Phase 3 intermediate
cover without vegetation = 2.9, Phase 4 intermediate cover without vegetation = 2.8 and
Phase 5 intermediate cover without vegetation = 2.8 acres. Phase 6 newly constructed cell
without waste = 5.2 acres. HELP model projections are tracking closely with actual
conditions.

11 RESULTS
Overall Efficiencies

The overall site efficiency is defined as the total percentage of precipitation that is collected
or rejected by the liner system in combination with the cover system. The final covered



portion shows that essentially zero percent of the total precipitation is percolating through the
liner system (Percolation through Layer 10). The highest percentage of percolation through
the liner system in any of the scenarios is still under a hundredth of a percent. Therefore, the
overall site efficiency approaches 100 percent. As can be seen from the HELP model runs
attached, the maximum head modeled on the liner system is less than 12 inches in all
scenarios.

The following table provides the estimated leachate generation that was predicted by the
HELP model. Leachate generation rates for the final covered portion is conservative because
the liner leakage fraction used for the cover flexible membrane liner was .02 percent. In
reality, a liner leakage fraction closer to zero can be expected. This will reduce the leachate
generation rate dramatically.

ANNUAL LEACHATE GENERATION

Model Acres Leachate Generated
(gallons)
Final Covered 3.8 12,283
Intermediate Cover near 11.9 1,810,465

Final Elevation

Intermediate Cover without 11.2 2,733,463
Vegetative Cover

New Construction 5.2 697,956

Total 32.1 5,254,167




KAKA K AIAARARAA XA A AL ATk Ak bk kb hhkkh bk bk kb bk rh bk hkhhddxhhkhrhkhk bk hhhdd
ER S

*****************************************************************
Fhhkdkh o hkdhdhdx

* %

* k

* *

L

** HYDROLCGIC EVALUATION OF LANDFILL PERFORMANCE
* %

** HEL? MODEL VERSION 3.07 (1 NOVEMBER 15997)

* %

* & DEVELOPED BY ENVIRONMENTAL LABORATORY

* %

* % USAE WATERWAYS EXPERIMENT STATION
* %

* K FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
* &

* %
* %

* &
* &

IR E RS SRR SR EREEEE SR EEEEEESEEEEEEEEEE LR R R R R TR I S
Fhhkhkhrhhhkhdhk

KEAAXKAAA A AR A XA ARk A Ak kA kb h kA A A kAR A AT A A A ATk h bk bk dr o kb dhkkdk
FhkkFddhhrdxddd

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
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TITLE: Regional Landfill la Closure
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NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW
WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE

PROGRAM.
LAYER 1
TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 8
THICKNESS = 6£.00 INCHES
POROSITY = 0.4630 VOL/VOL
FIELD CAPACITY = 0.2320 VOL/VOL
WILTING POINT = 0.1160 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2244 VOL/VOIL
EFFECTIVE SAT. HYD. COND. = 0.3699299994000E-03
CM/SEC
NOTE: SATURATED BYDRAULIC CONDUCTIVITY IS MULTIPLIED
BY 4.63
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE
ZONE,
LAYER 2
TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 21
THICKNESS = 9.00 INCHES
PCROSITY = 0.3970 VCL/VOL
FIELD CAPACITY = 0.0320 VOL/VOL
WILTING POINT = 0.0130 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0798 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.,3000000120C0
CM/SEC

LAYER 3



CM/SEC

CM/SEC

CM/SEC

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 1

THICKNESS =
POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL 30IL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

It

H

ll

SLOPE
DRAINAGE LENGTH

I

9.00 INCHES
0.4170 VOL/VOL
0.0450 VOL/VOL
0.0180 VOL/VOL
0.0792 VOL/VOL
0.999995978000E-02

10.00 PERCENT
200.0 FEET

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 36

THICKNESS =
POROSITY =
FIELD CAPACITY

WILTING PCINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND,

il

FMI, PINHOLE DENSITY
FML INSTALLATICN DEFECTS =
FML PLACEMENT QUALITY

0.04 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VQL
0.0000 VOL/VOL
0.359999993000E-12

1.00 HOLES/ACRE
4.00 HOLES/ACRE
3 - GOOD

LAYER 5

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 9

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

1

6.00 INCHES
0.5010 VOL/VOL
0.2840 VOL/VOL
0.135C VOL/VOL
0.2840 VOL/VOL
0.130000006000E-03



CM/SEC

CM/SEC

CM/SEC

" RFFECTIVE SAT. HYD. COND.

LAYER ©

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 6

THICKNESS = 12.00 INCHES
POROSITY = 0.4530 VOL/VCL
FIELD CAPACITY = 0.1900 VOL/VOL

0.0850 VOL/VOL
0.1900 VOL/VOL
0,720000011000E-03

WILTING POINT
INITIAL SCIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

TYPE 1 - VERTICAL PERCCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
THICKNESS = 600.00 INCHES
POROSITY = 0.671.0 VOL/VOL
FIELD CAPACITY 0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2920 VOL/VOL
0.100000005000E-02

1l

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 1

THICKNESS = 12.00 INCHES

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

1

0.0453 VOL/VOL
0.999999978000E-02

INITIAL SOIL WATER CONTENT
EFFFECTIVE SAT. HYD. COND,

1l

SLOPE = 2.40 PERCENT
DRAINAGE LENGTH = 100.0 FEET



CM/SEC

CM/SEC

DEFAULT

PERCENT

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

THICKNESS =
POROSITY =
FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT, HYD. COND.

I

Il

FML PINHOLE DENSITY =
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

LAYER 1

3 -

Q

0.06

0.0000
0.0000
0.0000
0.0000

1.00
4.00
GOOD

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16

THICKNESS =
POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD, COND,.

It

I

I

24.00
0.42770
0.4180
0.3670
0.4270

INCHES

VOL /VOL
VOL/VOL
VOL /VQL,
VOL/VOL
0.199595956000E-12

HOLES/ACRE
HOLES /ACRE

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL
0.100000001000E-06

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM

SOIL DATA BASE USING SOIL TEXTURE # 8 WITH A
GOOD STAND OF GRASS, A SURFACE SLOPE OF 10.%

AND A SLOPE LENGTH OF 2

SCS RUNOFF¥ CURVE NUMBER
FRACTION OF AREA ALLOWING RUNOQFF

AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH

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

00,

i

i

FEET.

74.
100.

20
0

.800

LT
.104
. 975
. 998

ACRES

INCHES
INCHES
INCHES
INCHES
INCHES



INITIAL WATER IN LAYER MATERIALS = 192,753 INCHES
TOTAL INITIAL WATER ' = 193.750 TINCHES
TOTAL SUBSURFACE INFLOW = 0.00
INCHES/YEAR
EVAPOTRANSPIRATION AND WEATHER DATA
NOTE: FEVAPOTRANSPIRATION DATA WAS CBTAINED FROM
DULUTH MINNESOTA
STATION LATITUDE = 46,50
DEGREES
MAXIMUM LEAF AREA INDEX = 3.50
START OF GROWING SEASON (JULIAN DATEY = 144
END OF GROWING SEASON (JULIAN DATE) = 261
EVAPORATIVE ZONE DEPTH = 24.0
INCHES
AVERAGE ANNUAL WIND SPEED = 11.20 MPH
AVERAGE 18T QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGF 2ND QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 74.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 74,00 %
NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED
USING
COEFFICIENTS FOR DULUTH
MINNESOTA
NORMAL MEAN MONTHLY PRECIPITATION (INCHES)
JAN/JUL FEB/AUG MAR/SEP -APR/OCT MAY/NOV
JUN/DEC
1.20 0.90 1.78 2.16 3.15
3.96
3.96 4.12 3.26 2,21 1.69
1.29
NOTE: TFRMPERATURE DATA WAS SYNTHETICALLY GENERATED
USING
COEFFICIENTS FOR DULUTH
MINNESOTA



NORMAL MEAN MONTHLY TEMPERATURE

FAHRENHEIT)

JAN/JUL
JUN/DEC

FEB/AUG

65,30 63.20

MAR/SEP

22.90

54.00

(DEGREES
APR/OCT MAY /NCV
38.30 50.30
44.20 28.20

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED

USING

MINNESOTA

COEFFICIENTS FOR

AND STATION LATITUDE

DULUTH

= 46.50 DEGREES

hkkkihkhkhkhkhhhhbdbhhrhhhhhbhhhdhbhbdhdhhhhrhhhhh kb b dh b bbb kbbbt rrhhhdhk

khkihkkkhkkhhkthkhhhik

MONTHLY TOTALS

(IN INCHES)

FOR YEAR

PRECIPITATION
1.64 3.93

2.99 . 0.77

RUNOFF
0.063  0.000

0.000 0.000

EVAPOTRANSPIRATICN
2.003 4.343

0.869 0.478

0.51

3.41

0.000

0.000

0.510

2,364

0.83

3.48

0.000

0.0C0

0.500

4.636

.24

.98

. 957

.000

.436

027

1.02

0.90

0.153

0.0090

0.201

1.07h



LATERAL DRAINAGE COLLECTED 0.00%0 0.0006 0.000L 0.0000
2.1832 0.3235

FROM LAYER 3 0.0000 0.0201 0.0783 0.287¢
0.0478 0.0588

PERCOLATION/LEAKAGE THROUGH 0.0007 0.0001 0.0000 0.0000
0.0478 0.0108 ,
LAYER 4 0.0000 0.001C 0.0027 0.0102
0.0026 0.0030
LATERAL DRAINAGE CCLLECTED 0.0025 0.0009 0.0004 0.0001
0.0120 0.0291
FROM LAYER 8 0.0119 0.0043 0.0018 0.0069
0.0054 0.0038
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000
LAYER 10 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000

AVERAGE DAILY EEAD ON 0.010 0.001 0.000 0.000
2.509 0.384

TOP OF LAYER 4 0.000 0.023 0.083 ~-0.330
0.057 0.068
STD. DEVIATION OF DAILY 0.007 0.001 0.000 0.000
2.041 0.233

HEAD ON TOP COF LAYER 4 0.000 0.043 0.169 0.147
0.019 0.033
AVERAGE DAILY HEAD ON 0.006 0.002 0.001 0.000
0.028 0.071

TOP OF LAYER 9 0.028 0.010 0.004 0.01e
0.013 0.009
STD. DEVIATION QOF DAILY 0.001 0.001L 0.000 0.000
0.028 0.014

HEAD ON TOP OF LAYER 9 0.00% 0.002 0.001 0.003

0.002 0.000

hhhkhkhkhdhhhhhdhhhrhdhrhaohhkdrdhbrhbhhrhhdrdbhhhdrhihrrbbhdrdbrhbhrrrarhbhbhdtdths
dhkkHhkkkkkkhkhhk
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ANNUAL TOTALS FOR YEAR 1
INCHES Cu

FEET PERCENT

PRECIPITATION 23.70
326917.6844 100.00

RUNOFF 1.173
16178.780 4.95

EVAPOTRANSPIRATION 19.441
268173.531 82.03

DRAINAGE COLLECTED FROM LAYER 3 3.0083
41496.887 12.69

PERC./LEAKAGE THROUGH LAYER 4 0.078838
1087.4920 0.33

AVG. HEAD ON TOP OF LAYER 4 0.28%6

DRAINAGE COLLECTED FROM LAYER 8 0.0721
1091.790 0.33

PERC./LEAKAGE THROUGH LAYER 10 0.000024
0.336 0.00

AVG. HEAD ON TCP OF LAYER 9 0.0159

CHANGE IN WATER STORAGE -0.002 -
23.574 -0.01

SOIL WATER AT START OF YEAR 194.457
2682335.000

50IL WATER AT END CF YEAR 194,455
2682311.500

SNOW WATER AT START OF YEAR 0.998
13760.033 4.21 '

SNOW WATER AT END OF YEAR 0.998

10



13760.033 4.21

ANNUAL WATER BUDGET BALANCE 0.G000
0.095 0.00

Fhhkhkhkhkhhhhdhhdtidhhdhhhdhhhdd bkt bdhhhbhhhkdddrhdrrhdrdhdhbhdddhthhrdtxx
khkkkkokkokkohkhkkhk

hkkkdhdkhhhhhkhhrhhrdhhddhrhbhbdbhhdhhhbhhhhdrhhhrhhhkhkddbhbhhdrrrddhnsk
hkhkkkkkkhhkhkkhik

MONTHLY TOTALS (IN INCHES) FOR YEAR 2

PRECIPITATION 0.65 0.95 1.83 5.02
4.48 5.12 :
3.67 1.18 4.03 1.03
0.50 2.51

RUNOFF 0.000 0.000 1.244 1.660
0.000 0.000

0.015 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATICN 0.38¢6 0.428 0.462 0.920

3.865 3.962
4.748 0.822 2.996 1.754

0.716 0.321 :

LATERAL DRAINAGE CCLLECTED 0.0081 0.000e 0.0000 2.2930
2.7626 1.3361 :
FROM LAYER 3 0.3000 0.0000 0.0000 0.,0107
0.024% 0.0158
PERCOLATION/LEAKAGE THROUGH 0.0007 0.0001 0.0000 0.0229
0.0608 0.0332
LAYER 4 0.0093 0.0000 0.0000 0.,0006

0.0016 0.0011

11



LATERAL DRAINAGE COLLECTED 0.0023 0.0008 0.0003 0.0001
0.0208 0.0496

FROM LAYER 8 0.0357 0.0137 0.0043 0.0016
0.0013 0.0015

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000
LAYER 10 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS {(INCHES)

AVERAGE DAILY HEAD ON 0.009 0.001 0.000 1.405
3.175 1.58Y

TOP OF LAYER 4 0.345 0.000 0.000 0.012
0.030 0.018
STD. DEVIATION OF DAILY 0.007 0.001 0.000 2.872
1.168 0.787

HEAD ON TOP OF LAYER 4 0.361 0.000 0.000 0.018
0.014 0.013 :
AVERAGE DAILY HEAD ON 0.005 0.002 0.001 0.000
0.050 0.122 _

TOP OF LAYER 9 0.085 0.032 0.011 0.004
0.003 0.004
STD. DEVIATION OF DAILY 0.001 0.001 0.000 0.000
0.032 0.012

HEAD ON TOP OF LAYER 9 0.019 0.011 0.003 0.001
0.000 0.000 '

LR A S R AR R R R S R R I U R R
hhkikdhbdhtkhbhhhhk
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ANNUAL TOTALS FOR YEAR 2

INCEES Cu.
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FEET PERCENT

PRECIPITATION 30.97
427200.219 100.00

RUNOFF 2.920
40277.102 9.43

EVAPOTRANSPIRATION 21.380
294914.,781 69.03

DRAINAGE COLLECTED FROM LAYER 3 6.7518
93134.016 21.80

PERC./LEAKAGE THROUGH LAYER 4 0.130333
1797.820 0.42

AVG. HEAD ON TOP OF LAYER 4 0.5485

DRAINAGE COLLECTED FROM LAYER § 0.1322
1822.965 0.43

PERC./LEAKAGE THROUGH LAYER 10 0.000037
0.505 0.00

AVG. HEAD ON TOP OF LAYER O 0.0265

CHANGE IN WATER STORAGE -0.214 -
2949.152 -0.69

SOIL WATER AT START OF YEAR 194.455

2682311.,500

SOIL WATER AT END OF YEAR 193.456
2668527.250

SNOW WATER AT START OF YEAR 0.998
13760.033 3.22

SNOW WATER AT END OF YEAR 1.783
24594 .988 5.76

ANNUAL WATER BUDGET BALANCE 0.0000
0.004 0.00 :

L R o R R R I S U S S R TS Y S P N S )
AEkXAAhhAhhkhhhk
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MONTHLY TOTALS {IN INCHES) FOR YEAR 3

PRECIPITATION 1.30 0.56 0.82 0.74
6.23 9.47

5.20 2,18 2.92 1.15
1.01 1.18

RUNOFF 0.000 0.000 0.000 0.884
0.000 0.260

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATICN 0.485 0.571 0.670 0.430
4.810 5.317

6.313 2.392 2.429 1.404
0.683 0.358

LATERAL DRAINAGE CCLLECTED 0.0012 0.0001 0Q.0000 O0.0000
2.4612 1.3980
FROM LAYER 3 2,7898 0.0383 0.0000 0.0000
0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH 0.0002 0.0000 0.0000 0.0000
0.0546 0.,0338
LAYER 4 0.0597 0.0013 0.0000 0.0000
0.0000 0.0000
LATERAL DRAINAGE COLLECTED 0.0008 0.0003 0.0001 0.0000
0.0153 0.0362
FROM LAYER 8 0.0369 0.0413 0.0133 0.0045
0.0014 0.0005b
PERCOLATION/LEAKAGE THRQUGH 0.0000 0.0000 0.0000 G.0000
0.0000 0.0000
LAYER 10 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000

14 ~



MONTHLY SUMMARIES FOR DAILY HEADS {INCHES)

AVERAGE DAILY HEAD ON 0.001 0.000 0.000 0.000
2.829 1.660

TOP OF LAYER 4 3.207 0.044 0.000 0.000
0.000 0.000
STD. DEVIATION OF DAILY 0.001 0.000 0.000 0.000
1.354 1.552

HEAD ON TOP OF LAYER 4 2.488 0.132 0.000 0.000
0.000 0.000
AVERAGE DAILY HEAD ON 0.002 0.001 0.000 0.000
0.036 6.089

TOP OF LAYER 9 0.088 0.098 0.033 0.011
0.003 0.001
STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000
0.028 0.008

HEAD ON TOP OF LAYER 9 0.025 0.029 0.010 0.004

0.001 0.000

Fhhhkhdhkhkhdhhhhhhbhddh bbb bbbk hhhhdddhdrdhhhdhbhhhdhbrhhhhkhhhhhdtir
Ahhkhkhkrkhkkhdt ik
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ANNUAL TOTALS FOR YEAR 3
INCHES CU

FEET PERCENT

PRECIPITATION 32.76
451891.531 100.00

RUNOF¥ 1.144
15782.711 3.49

EVAPOTRANSPIRATION 25.862
356739.437 78.94

15



DRAINAGE COLLECTED FROM LAYER 3 6.6887
92263,328 20.42

PERC./LEAKAGE THROUGH LAYER 4 0.149722
2065.266 0.46

AVG. HEAD ON TOP OF LAYER {4 0.6451

DRAINAGE COLLECTED FROM LAYER 8 0.1505
2075.480 0.46

PERC./LEAKAGE THROUGH LAYER 10 0.000041
0.565 0.00

AVG. HEAD ON TOP OF LAYER 9 0.0301

CHANGE IN WATER STORAGE -1.085 -
14969.993 -3.31

SOIL WATER AT START OF YEAR 193.456

2668527.250

SOIL WATER AT END OF YEAR 193.331
2666813.000

SNOW WATER AT START OF YEAR 1.783
24594 ,988 5.44
SNOW WATER AT END OF YEAR 0.822
11339.352 2.51
ANNUAL WATER BUDGET BALANCE 0.0000 -

0.014 0.00

LR R R R R R R R R R R R R R b R 0 - S R Y T v g oy
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MONTHLY TOTALS (IN INCHES) FOR YEAR 4

16



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

PRECIPITATION 1.30 0.82 1.74 1.50
3.81 3.92

1.36 4,38 2.44 0.90
0.60 2.09

RUNOFF 0.000 0.000 0.018 1.937
0.184 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.286 0.605b 0.395 0.128
3.450 3.475

2.233 4.280 1.944 0.981
0.596 0.397 '

LATERAL DRAINAGE COLLECTED 0.Cc000 0.0000 0.0000 0.0000
2.6550 0.5039

FROM LAYER 3 0.6027 0.0010 0.0000 0.0105
0.0198 0.005¢6
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000
0.0553 0.0147

LAYER 4 0.0001 0.000% 0.0000 0.0008
0.0013 0.0005
LATERAL DRAINAGE COLLECTED 0.0002 0.,0000 0.0000 0.0000
0.0066 0.0375

FROM LAYER 8 0.0177  0,0057 0.0018 0.0009
0.0011 0.0010
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000

LAYER 10 0.0000 0.,0000 0.0000 0.0000

0.0000 0.0000

—— e e e e e e e T e e ————_—— S i ——— e

AVERAGE DATLY HEAD ON 0.000 0.000 0.000 0.000
3.043  0.599
TOP OF LAYER 4 0.003 0.001 0.000 0.012

0.024 0.006
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STD. DEVIATICN OF DAILY 0.000 0.000 0.000 0.000
2.443 0.480
HEAD ON TOP OF LAYER 4 0.013 0.005 0,000 0.005
0.00¢9 0.004 :

AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000
0.01e 0.092

TOP OF LAYER 9 0.042 0.013 0.004 0.002
0.003 0.002
STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000
0.020 0.014

HEAD ON TOP OF LAYER O 0.014 0.004 0.001 0.000

0.000 0.000

L e e e e e e e R S R R R R R R I i IR R S SR e e g
hhkddxkhrd bk drhh*k
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ANNUAL TOTALS FOR YEAR 4

INCHES CU

FEET PERCENT

PRECIPITATION 24.86
342919.000 100.00

RUNOFF 2.138
29493.562 8.60 '

EVAPOTRANSPIRATION 18.769
258899,312 75.50

DRAINAGE COLLECTED FROM LAYER 3 3.1986
44121.750 12,87

PERC./LEAKAGE THRQUGH LAYER 4 0.072853
1004.931 0.29 ‘

AVG. HEAD ON TOP OF LAYER 4 0.3074

DRAINAGE COLLECTED FRCM LAYER 8 0.0725
999,644 0.29
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PERC./LEAKAGE THROUGH LAYER 10 0.000022

0.300 0.00
AVG. HEAD ON TOP OF LAYER 9

CHANGE IN WATER STORAGE
9404.449 2.74

SOIL WATER AT START OF YEAR
2666813.000

SOIL WATER AT END CF YEAR
2662822.750

SNOW WATER AT START OF YEAR
11339.352 3.31

SNOW WATER AT END CF YEAR
24734.076 7.21

ANNUAL WATER BUDGET BALANCE
0.011 0.00

0.014s

0.682

153.331

193.042

0.822

1.783

0.0000 -

khkdhhhhhhhhdhhhhhdddbhdhbhrrbhrhrbhrhordbdrxrddrrhdrbrbhohhrhrhd ok ddhdkd bk

*hkhhkhkhhkhhhkhdd
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MONTELY TOTALS (IN INCHES) FOR YEAR 5}

PRECIPITATION
2.94 4.38

2.04 1.60

RUNOFF

4,36 4.15 2.62 0.85

0.000 ¢.000 2.307 q.e77
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0.599 0.000

0.000 0.008 0.000 0.000
0.010 0,007

EVAPOTRANSPIRATICN 0.322 0.358 0.538 0.459
2.497 3.929 :

4.919 3.704 1.973 1.292
0.372 0.369

LATERAL DRAINAGE CCLLECTED 0.0004 C.000C 0.0600 0.0000
2.2906 0.8972
FROM LAYER 3 0.1597 0.3043 0.000C 0.0193
0.0265 0.0026
PERCOLATION/LEAKAGE THROUGH 0.0001 ©.0000 0.000C 0.0000
0.0431 0.0244
LAYER 4 0.0048 0.0087 0.0000 0.0011
0.0016 0.0003
LATERAL DRAINAGE CCLLECTED 0.0004 0©.0001 0.0001 0.0000
0.0024 0.0336
FROM LAYER 8 0.0245 0©.0125 0.0054 0.0021
0.0019 0.0011
PERCOLATIQON/LEAKAGE THROUGH 0.0000 ©C.0000 0.0000 0.0000
0.0000 0.0000
LAYER 10 0.0000 C.0000 0.0C00 0.0000

0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS {(INCHES)

AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000
2.413 1.066 .

TOP OF LAYER 4 0.184 0.350 0.000 0.0z22
0.031 0.003
STD. DEVIATION OF DAILY ¢.000 0.000 0.000 0.000
2.671 0.499

HEAD ON TOP OF LAYER 4 0.348 0.463 0.00¢C 0.022
0.017 0.002
AVERAGE DAILY HEAD ON 0.001 0.000 0.000 0.000
0.006 0.082

TOP OF LAYER 9 0.058 0.030 0.013 0.005

0.005 0.003
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STD. DEVIATION OF DAILY 0.06C0 0.000 0.000 0.000
0.010 0.020

HEAD ON TOP OF LAYER 9 0.017 0.004 0.004 0.001
0.000 0.001

KREEKIIA KA I KA KRRk AR Ik bk h bk h kA h kb kb ok h ok h kA kA k ko dkd ks kT h kK
LE RS R A S B h
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ANNUAL TOTALS FCR YEAR 5

INCHES CuU

FEET PERCENT

PRECIPITATION 29.11
401543.344 100.00

RUNOFF 3.699
51025.410 12.71

EVAPOTRANSPIRATICN 20.733
285985,344 71.22

DRAINAGE COLLECTED FROM LAYER 3 3.7006
51045.691 12.71

PERC. /LEAKAGE THROUGH LAYER 4 0.084124
1160.406 0.29

AVG. HEAD ON TOP OF LAYER 4 0.3391

DRAINAGE COLLECTED FROM LAYER 8 0.0841
1160.070 0.29

PERC./LEAKAGE THROUGH LAYER 10 0.000025
0.344 0.00

AVG. HEAD ON TOP OF LAYER © 6.0169

CHANGE IN WATER STORAGE 0.894
12326.486 3.07

SOIL WATER AT START OF YEAR 193.042

2662822.750
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S0IL WATER AT END OF YEAR
2689530.250

SNOW WATER AT START OF YEAR
24734.076 6.16

SNOW WATER AT END OF YEAR
10352.999 2.58

ANNUAL WATER BUDGET BALANCE
0.000 0.00

194,978

1.783

0.751

0.0000

Fhhkhhhhhhbhhbhhdhhrhrrdhhbhhdhddbhhhdbbhhhbhdrbrarddrrddhhrrrrh b hdhdhddhd

Khkdkkhkhkhkrhkikh

AhkhkhkkhkhkhhkhhhdhhbhhrhrdA b bk rd b bbb hkkhhbkhhhkdbdrrxrhkdrhdxdhrhhhhhihhid

*hkhkhkhkkxhhkhhkhhkx

MONTHLY TOTALS

PRECIPITATION
3.91 1.39

3.17 1.03

RUNOFF
0.304 G.000

0.000 0.000

EVAPOTRANSPIRATION
3.757 1.889

0.999 0.510

LATERAL DRAINAGE COLLECTED
3.9775 0.3639

{(IN TNCHES) FOR YEAR

22

.80

.52

.000

.000

. 383

.806

.0002

1.02

3.27

0.000

0.000

0.500

3.093

0.0000

.30

.87

L7131

.000

L4892

.808

.0000

.75

.54

.409

000

.243
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FROM LAYER 3 0.0008 0.0312 0.5648 0.3081
1.3311 0.3778

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000
0.0567 0.0111

LAYER 4 0.0000 0.0012 0.0163 0.0108
0.0332 0.0123
LATERAL DRAINAGE CCLLECTED 0.0004 0.0001 0.0601 0.0000
0.0088 0.0365

FROM LAYER &8 0.0153 0.0057 0.0073 0.0129
0.0198 0.0218
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000

LAYER 10 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS {INCHES)

AVERAGE DAILY HEAD ON 0.000 0.000 0.000 0.000
3.093 0.432

TOP OF LAYER 4 0.001 0.036 0.671 0.355
1.581 0.434 '
STD. DEVIATION OF DAILY " 0.000 0.000 0.000 0.000
2.480 0.414

HEAD ON TOP OF LAYER 4 0.005 0.105 0.3595 0.121
0.664 0,291
AVERAGE DAILY HEAD ON 0.001 0.000 0.0G0 0.000
0.021 0.090

TOP OF LAYER 9 0.036 G.013 0.018 0.031
0.048 0.052
STD. DEVIATION OF DAILY 0.000 0.000 0.000 0.000
0.025 0.015 )

HEAD ON TOP OF LAYER- 9 0.012 0.004 0.010 0.002

0.013 0.008

Akkhkhkkhhrdhhkh AT h kb hdhhdhhhohdhhdddhkhhhdhhhrhdhdhddhhkddthbhhhhhkdkhkdhk
hdkdhkhkhkhhhhkkdk
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ANNUAL TOTALS FOR YEAR 6

INCHES cU
FEET PERCENT

PRECIPITATION _ 29.57
407888.687 100.00

RUNOFF 3.443
47487.375 11.64

EVAPOTRANSPIRATION 19.655
271125.375 66.47

DRAINAGE COLLECTED FROM LAYER 3 ' 6.9564
95956.086 23.53

PERC./LEAKAGE THROUGH LAYER 4 0.141738
1955.128 0.48

AVG. HEAD ON TOP OF LAYER 4 0.5503

DRAINAGE COLLECTED FROM LAYER 8 0.1286
1774.585 0.44

PERC./LEAKAGE THROUGH LAYER 10 0.000036
0.503 0.00

AVG. HEAD ON TOP OF LAYER 9 0.0259

CHANGE IN WATER STORAGE -0.613 -
8455.385 -2.07

SOIL WATER AT START OF YEAR 194.978
2689530.250

SOIL WATER AT END OF YEAR 194,150
2678107.500

SNOW WATER AT START OF YEAR 0.751
10352.999 2.54

SNOW WATER AT END OF YEAR 0.966
13320.350 3.27

ANNUAL WATER BUDGET BALANCE 0.0000
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0.147 0.00
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MONTHLY TOTALS (IN INCHES) FOR YEAR 7

PRECIPITATION 0.70 0.54 1.87 2.47
4.50 6.03

5.57 2.56  2.03 3.90
1.25  0.79

RUNOFF 0.000 0.020 0.628 0.815
0.308 0.000

0.014 ¢.000 0.000 0.000
0.083 0.000

EVAPOTRANSPIRATION 0.388 0.353 0.513 0.478
4.015 4.947 ‘

5.461 2.611 1.119 1.382
0.388 0.3%90

LATERAL DRAINAGE COLLECTED 0.0324 €.0025 0.0002 Q.0000

3.9976 0.5724

FROM LAYER 3 1.3568 0©.0000 0.0000 1.5962
0.4874 0.045%
PERCOLATION/LEAKAGE THROUGH 0.0019 0.0003 0.0000 0.0000
0.0612 0.0171

LAYER 4 0.02%6 0.0000 0.0000 0,0368
0.0149 0.0024
LATERAL DRAINAGE COQLLECTED 0.0102 0.0035 0.0014 0.0005
0.0093 0.0403

FROM LAYER 8 0.0312 0.0186 0.0058 0.0124
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0.0254 0.012e

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000
LAYER 10 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.037 0.003 0.000 0.000
3.347 0.680
TOP OF LAYER 4 1.560 0.000 0.000 1.835
0.579 0.053
STD. DEVIATICN OF DAILY 0.026 0.002 0.000 0.000
2,354 0.338
HEAD ON TOP OF LAYER 4 2.183 0.000 0.000 1.255
0.377 0.037
AVERAGE DAILY HEAD ON 0.024 0.009 0.003 0.001
0.022 0.099
TOP OF LAYER 9 0.074 0.044 0.014 0.029
0.062 3.030
STD. DEVIATION OF DAILY 0.007 0.003 0.001 0.000
0.025 0.013
HEAD ON TOP OF LAYER 9 0.012 0.01ib 0.005 0.021

0.009 0.008

IR SRR SR RS ERETEEEREEE LT SRR R R R R R R R R R R I R R P
hkhkdd X hkxhikxk ki
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ANNUAL TOTALS FOR YEAR 7
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PRECIPITATION 32.21
444304.812 100.00

RUNOFF 1.868
25768.785 5.80

EVAPOTRANSPIRATION 22.045
304093.500 68.44

DRAINAGE COLLECTED FROM LAYER 3 8.0914
111612.953 25.12

PERC./LERAKAGE THROUGH LAYER 4 0.164254
2265.723 0.51

AVG. HEAD ON TOP OF LAYER 4 0.6745

DRAINAGE COILLECTED FRCM LAYER 8 0.1712
2362.022 0.53

PERC./LEAKAGE THRCUGH LAYER 10 0.000047
0.653 0.00

AVG. HEAD ON TCP OF LAYER O 0.0344

CHANGE IN WATER STORAGE 0.034
466.963 0.11

SOIL WATER AT START OF YEAR 194,150

2678107.500

50IL WATER AT END CF YEAR 194.815
2687280.250

SNOW WATER AT START OF YEAR 0.966
13320.350 3.00

SNOW WATER AT END OF YEAR 0.335
4614.606 1.04

ANNUAL WATER BUDGET BALANCE 0.0000 -
0.042 0.00

Bk e R R R R R R o R R O 2 SN R R
khkkhkthkkhhrthhkhk
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MONTHLY TOTALS (IN INCHES) FOR YEAR 8

PRECIPITATION 0.84 0.33 2.47 1.25
2.67 4.55
4.53 4.01 ©~ 2.82 1.78
0.85 1.35

RUNOFF 0.000 0.000 1.004 0.338
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATICN 0.632 0.674 0.467 0.078
2.941 5,189

3.556 4.433 2.130 1.597
0.559 0.336

LATERAL DRAINAGE CCLLECTED 0.0036 0.0002 {.0000 0.0000
2.8745 0.3067
FROM LAYER 3 0.0000 0.1156 ©.,0000 0.2542
0.1723 0.0515
PERCOLATION/LEAKAGE THROUGH g.0004 ©£.0000 C€.0000 0.0000
0.0559 0.0104
LAYER 4 0.0000 ©0.0040 0.0000 0.0086
0.0069 0.0027
LATERAL DRAINAGE COLLECTED 0.0047 0.0015 0.0006 0.0002
0.0156 0.0319
FROM LAYER § 0.0128 0.0058 0.0028 0.0035
0.0073 0.0054
PERCOLATION/LEAKAGE THROUGH 0.00G0 0.0000 0.000C 0.0000
0.0000 0.0000
LAYER 10 0.0000 0.0000 0.0000 0.0000

0.0000 0©.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)
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AVERAGE DAILY HEAD ON 0.004 0.000 0.000 0.000
2.952 0.364

TOP OF LAYER 4 0.000 0.133 0.000 0.292
0.205 0.059

STD. DEVIATION OF DAILY 0.003 0.000 0.000 0.000
2.063 0.211
HEAD ON TOP OF LAYER 4 0.000 0.198 0.000 0.221
0.079 0.041
AVERAGE DAILY HEAD ON 0.C11 0.004 0.001 0.000
0.037 0.078
TOP OF LAYER 9 0.030 0.014 0.007 0.008
0.018 0.013
STD. DEVIATION OF DAILY 0.003 0.001 0.000 0.000
0.032 0.016
HEAD ON TOP OF LAYER 9 0.010 0.002 0.002 0.005

0.001 0.002

hkkhkhkhkhhhhkkhhhhhhhhdhhbhhdhhrohhhhhddhhhrdrhrrrhhhdhhrh kb A b r kA khkkhkdk
hkkkkhhhkhkkhkhhhki
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ANNUAL TOTALS FOR YEAR 8

INCHES CU

FEET PERCENT

PRECIPITATION 27.45
378645.312 100.00

RUNCFF 1.342
18507.113 4.89

EVAPOTRANSPIRATION 22.652
312462.969 82.52

DRAINAGE COLLECTED FROM LAYER 3 3.7787
52122.941 13.77
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PERC./LEAKAGE THROUGH LAYER 4 0.088782
1224.659 0.32

AVG, HEAD ON TCP OF LAYER 4 0.3341

DRAINAGE COLLECTED FROM LAYER 8 0.0921
1270.353 0.34

PERC./LEAKAGE THROUGH LAYER 10 0.000028
0.382 0.00

AVG. HEAD ON TOP OF LAYER 9 0.0185

CHANGE IN WATER STORAGE -0.415 -
5718.618 -1.51

SOIL WATER AT START CF YEAR 194.815

2687280.250

SOIL WATER AT END OF YEAR 163.721
2672185.250

SNOW WATER AT START OF YEAR 0.335
4614.606 1.22

SNOW WATER AT END OF YEAR 1.014
13590.963 3.70

ANNUAL WATER BUDGET BALANCE ¢.0000
0.181 0.00

dhkhhkdhhhhhhhhhdbhdhbhhdhhbrorhhkhdhdhhhbhdhbhhrrrdhrrbhkhhhhkdhAddhhhhhdd
kkkhhkhkkhhhkdhhd
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MONTHLY TOTALS (IN INCHES) FOR YEAR 9

MAY/NOV JUN/DEC



PRECIPITATION 2.37 0.35 2.02 2.08
3.03 3.57 '

2.53 2.17

RUNOFF 0.000 0.000 1.016 1.407
0.000 0.000

0.000 0.000 0.00C0 0.000
0.000 0,000

EVAPOTRANSPIRATION 0.413 0.392 0.426 0.285
3.261 3.286

3.020 1.757 2.559 1.903
0.729 0.375

LATERAL DRAINAGE CCLLECTED 0.0041 0.0003 0.0000 1.2183
2.7175 0.4282
FROM LAYER 3 0.1172 0.0000 0.0000 0.3261
0.4218 0.3115
PERCOLATION/LEAKAGE THROUGH 0.0004 0.0000 0.0000 0.,0040
0.05%1 0.0133
LAYER 4 0.0038 0.0000 0.0000 0.0112
0.0131 0.0106
LATERAL DRAINAGE COLLECTED 0.00z24 0.0008 0.0003 0.0001
0.0171 0.0354
FROM LAYER 8 0.0187 0.0062 0.001% 0.0051
0.0085 0.0132
PERCOLATION/LEAKAGE THROQUGH 0.0000 C€.0000 0.0000 0.0000
0.0000 0.0000
LAYER 10 0.0000 0.04000 0.0000 0.0000

0.0000 0.0000

MONTELY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.005 0,000 0.000 0.255

3.123 0.509
TOP OF LAYER 4 0.135 0.000 0.000 0.375

0.501 0.358

STD. DEVIATION OF DAILY 0.003 0.000 0.000 1.396
2.089 0.355
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HEAD ON TOP OF LAYER 4 0.253 0.000 0.000 0.131
0.378 0.240

AVERAGE DAILY HEAD ON 0.006 0.002 0.001 0.000
0.041 0.087

TOP OF LAYER 9 0.044 0.015 0.005 0.012
0.021 0.031
STD. DEVIATION OF DAILY 0.002 0.001 0.000 0.000
0.034 0.018

HEAD ON TOP OF LAYER 9 0.013 0.005 0.002 0.006

0.004 0.003

hhhkhhh b hrh kbbb hhrdbddhdrhhd b hkdddbhrroddarordhrharrrhhdhrhdhhdhdhhhd
LS A RS S E R R RN
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ANNUAL TOTALS FOR YEAR 9

INCHES CU
FEET PERCENT

PRECIPITATION 27.89
384714.719 100.00

RUNOFF 2.423
33424,527 8.69

EVAPOTRANSPIRATION 18.404
253868, 562 £5.99

DRAINAGE COLLECTED FROM LAYER 3 5.5450
76487.305 19.88

PERC./LEAKAGE THROUGH IAYER 4 0.115623
1594.903 0.41

AVG. HEAD ON TOP OF LAYER 4 0.4384

DRAINAGE COLLECTED FROM LAYER 8§ 0.1098
1514.,152 0.39

PERC. /LEAKAGE THROUGH LAYER 10 0.000032
0.440 0.00
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AVG. HEAD ON TOP QOF LAYER @ 0.0220

CHANGE IN WATER STORAGE 1.408
19419.748 5.05
SOIL WATER AT START OF YEAR 193.721

2672185.250

SOIL WATER AT END OF YEAR 194.093
2677314.750

SNOW WATER AT START OF YEAR 1.014
13990.963 3.64

SNOW WATER AT END OF YEAR 2.050
28281.109 7.35

ANNUAL WATER BUDGET BALANCE 0.00G0
0.003 0.00

Ak ddhkhhrhhhrrr o rmdrrrhhdhh b kA ARk A Ak b Tddkh kA b b hdrdh ok bbbk bbbk
kkkhhhkkhrhkhkkd
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MONTHLY TOTALS (IN INCHES) FOR YEAR 10

PRECIPITATION 1.23 0.49 2.43 2.43
1.99 2.97

1.16 1.17
RUNOFF 0.000 0.034 1.089 1.901

0.277 0.000

0.000 0.000 0.000 0.000
0.004 0.000

33



EVAPOTRANSPIRATION 0.354 0.465 0.601 0.336
2.3067 3.472

1.931 3.866 2.889 1.639
0.501 0.324

LATERAL DRAINAGE COLLECTED 0.0266 0.0020 0.0002 0.0000
3.6622 0.3663

FRCM LAYER 3 0.0000 0.6050 1.4726 1.5749
0.3537 0.0354
PERCOLATION/LEAKAGE THROUGH 0.0C016 0.000Z2 0.0000 0.0000
0.0515 0.0114

LAYER 4 0.0000 0.0150 0.0363 0.0382
0.0117 0.0020
LATERAL DRAINAGE COLLECTED 0.0070 ©.0025 0.0010 0.0003
0.0077 0.0341

FRCM LAYER 8 0.0144 0.0076 0.0247 0.0325
0.0265 0.0123
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000

LAYER 10 0.0000 0.0000 0.0000 0.0000

0.00006 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.031 0.003 0.000 0.000
2.803 0.435

TOP OF LAYER 4 0.000 0.685 1.749 1.810
0.420 0.041
STD. DEVIATION OF DAILY 0.021 0.002 0.000 0.000
2.532 0.395

HEAD ON TOP OF LAYER 4 0.0C0 0.894 0.6%0 0.946
0.243 0.028
AVERAGE DAILY HEAD ON 0.017 0.007 0.062 0.001
0.018 0.084 :

TOP OF LAYER 9 0.034 0.018 0.061 0.077
0.065 0.029
STD. DEVIATION OF DAILY 0.004 0.002 0.001 0.000
0.023 0.014

HEAD ON TCP OF LAYER 9 0.011 ¢.008 0.012 0.010

34



0.012 0.008
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ANNUAL TOTALS FOR YEAR 10

INCHES Cu

FEET PERCENT

PRECIPITATION . 28.70
30588'7.844 100.00

RUNOFF 3.304
45575.527 11,51

EVAPOTRANSPIRATICN 18.745
258574,984 65.32

DRAINAGE COLLECTED FROM LAYER 3 8.0989
111715.812 28.22

PERC./LEAKAGE THROUGE LAYER 4 0.167930
2316.423 0.59

AVG. HEAD ON TOP OF LAYER 4 0.6656

DRAINAGE COLLECTED FROM LAYER 8 0.1707
2354.004 0.59

PERC./LEAKAGE THROUGH LAYER 10 0.000047
0.651 0.00

AVG. HEAD ON TOP OF LAYER 9 0.0344

CHANGE IN WATER STORAGE -1.619 -
22333.164 -5.64

SOIL WATER AT START OF YEAR 194.093
2677314.750

SOIL WATER AT END OF YEAR . 193.678

2671594.750
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SNOW WATER AT START OF YEAR

28281.109 7.14

SNOW WATER AT END OF YEAR

11667.942 2.95

ANNUAL WATER BUDGET BALANCE

0.043 0.00

2,050

0,846

0.0000

hhhkkhFdAhIZhdrhdFddhhhkhddhrhhdhhdhhhdhhhhdthhhddxhdhdhhhkrhdrdhbhkhhhdrtrrd
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AVERAGE MONTHLY VALUES IN INCHES FOR YBEARS

1 THROUGH

TOTALS
3.52 4,53

l.61 1.47

STD. DEVIATIONS
1.36 2,13

0.99 0.61
RUNOFF

TOTALS
0.173 0.026

0.010 0.010

STD. DEVIATIONS

1.08

0.000

0.003

0.000

36

0.72

0.005

0.001

0.012

1.81

0.999

0.000

0.700

2.15

1.118

0.000

0.635



.200 0.082

.4101 0.1365

.006

416

.835

101

.486

FROM

0116

. 9140

0.003

0.485

3.159

0.107

1.255

LAYER 3

0
.026 0.031
EVAPOTRANSPIRATION
TOTALS 0.
.297 3.981
3
. 641 0.386
STD. DEVIATIONS 0.
.86l 1.037
1
.200 0.063
LATERAL DRAINAGE COLLECTED
TOTALS 0.
.9582 0.649%96
.2885 0.0905
STD. DEVIATIONS 0.
L6752 0.4156
0

PERCOLATION/LEAKAGE THRCUGH LAYER 4

.0102 0.0073

FROM

37

TOTALS 0.
.0546 0.0180
L0087 0.0035
STD. DEVIATIONS 0.
.0057 0.0092
L0102 0.0043
LATERAL DRAINAGE COLLECTED
TOTALS 0.
.0116 0.0364
0
.0099 0.0073
STD. DEVIATICNS 0.
.0056 0.0056

.000

.500

.293

.084

.566

.0001

.2116

.0001

.4768

.0000

L0055

.Q000

L0119

.00C4

.0069

L0005

.0072

.000

.356

.420

241

.301

.3b11

.4388

.7824

.6193

L0027

.0118

.0072

.0143

.0001

.0082

. 0001

L0095



PERCOLATION/LEAKAGE THROUGH LAYER 10
TOTALS 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000
0.0000 0.0000 G.0000 0.0000
0.0000 0.0000

STD., DEVIATICNS 0.00G0 0.0000 0.0000 0.0C00
0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
0.0000 0.0000

AVERAGES 0.00098 0.0008 0.0001 0.1660
2.9290 0.7716
0.5434 0.1283 0.2513 0.5043
0.3427 0.1040

STD. DEVIATIONS 0.0133 0.0011 0.0001 0.442¢6
0.2948 0.4936
1.0506 0.2268 0.5663 0.7118
0.4871 0.1568

DATLY AVERAGE HEAD ON TOP OF LAYER 9

AVERAGES 0.0073 0.0028  0.0010 0.0003
0.0274 0.0892
0.0520 0.0288 0.0170 0.0195
0.0242 0.0173

STD. DEVIATIONS 0.0078 0.0030 0.0011 0.0004
0.0133 0.0136

0.02Z¢6 0.0266 0.0175 0.0225
0.0249 0.0172

dkhhkhrhhhkdhhhhdhhbdhbhbdbhhddhhbhhhhhdddrhhddrhddbhdhhdh bbb bdbhrddhrhdsdn
hkkkhhhkhhkrhhhk
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AVERAGE ANNUAL TOTALS &
THROUGH 10

PERCENT
PRECIPITATION
100.00
RUNCOFF
32352.09 8.166
EVAPOTRANSPIRAT ION
286483.78 72.309

LATERAL DRAINAGE COLLECTED
76995, 680 19.43396
FRCM LAYER 3

PERCOLATION/LEAKAGE THROUGH
1647.275 0.41578
LAYER 4

AVERAGE HEAD ON TOP
OF LAYER 4

LATERAL DRAINAGE COLLECTED
1642.506 0.41457
FROM LAYER 8

PERCOLATION/LEAKAGE THROUGH
0.468 0.0001Z2
LAYER 10

AVERAGE HEAD ON TOP
OF LAYER 9

CHANGE IN WATER STORAGE
1283.22 -0.324

DEVIATIONS) FOR YEARS 1

(STD.
INCHES CU. FEET
28.72 { 2.922) 396191.3
2.345 ( 0.9654)

20.769 ( 2.3137)

5.58182 ( 2.00586)
0.11942 ( 0.03638)

0.479 { 0.156)

0.118C07 ( 0.03717)
0.00003 ( 0.00001)

0.024 { 0.007)

-0.093 ( 0.9161) -

LA A S AR R R R R R SRS R R R i R R R I

dhkdhkhkkhhhkhkhik
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PEAK DAILY VALUES FOR YEARS 1 THEROUGH 10
(INCHES)

(CU. FT.)

PRECIPITATION 3.44
47451 .,359

RUNOFF 1.333
18388.3164

DRAINAGE COLLECTED FROM LAYER 3 1.51129
20846.76560

PERCOLATION/LEAKAGE THROUGH LAYER 4 0.004202
57.95561

AVERAGE HEAD ON TOP OF LAYER 4 8.022

MAXIMUM HEAD ON TOP OF LAYRER 4 67.993

LOCATION OF MAXIMUM HEAD IN LAYER 3

{(DISTANCE FROM DRAIN) 64.8 FEET
DRAINAGE COLLECTED FROM LAYER 8 0.00194
26.70389
PERCOLATION/LEAKAGE THROUGH LAYER 10 0.000000
0.00651
AVERAGE HEAD ON TOP OF LAYER 9 0.142
MAXIMUM HEAD ON TOP OF LAYER 9 0.274

LOCATION OF MAXIMUM HEAD IN LAYER 8

{DISTANCE FROM DRAIN) 3.6 FEET
SNOW WATER 4.52
62307.3242
MAXIMUM VEG. SOIL WATER ({VOL/VOL) 0.2728
MINIMUM VEG. SOIL WATER {VOL/VOL) 0.04086

40



**+% Maximum heads are computed using McEnrce's
equationsg, **%*

Reference: Maximum Saturated Depth over Landfill

Liner

by Bruce M. McEnroe, University of
Kansas

ASCE Journal of Environmental
Engineering

Vol. 119, NWo. 2, March 1993, pp. 262~
270.

LR SR R R R e R R R R R I I R S S e )
AhkhkhkhA kL d ik

41



hkhkkhkhhkhkhdkkkhhkdhdkhhhbhhhhhbhhbrhhhhkhkrkhhhhrhhhr bbb rh bbbk hkhkkkddnsk
L R i

FINAL WATER STORAGE AT END OF YEAR 10

LAYER (INCEES) (VOL/VOL)
1 14163  0.2360
2 0.2494 0.0277
3 0.3301 0.0367
4 0.0000 0.0000
5 1.7040 0.2840
6 2.2800 0.1900
7 175.2000 0.2920
8 0.5463 0.0455
9 0.0000 0.0000
10 10.2480 0.4270
SNOW WATER 0.846

LR R R e R o R R g i P
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* %

* %

%%

* %

* % HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE

**

* K HELP? MODEL VERSION 3.07 (1 NOVEMBER 1997)
* &

il DEVELOPED BY ENVIRONMENTAL LABORATORY
* &

K& USAE WATERWAYS EXPERIMENT STATION
* &

*x FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
* &
* %
* K
* %
* &

HAAEEKAAIEA KA AR LI * I AR AT AR kR h bbbk d kb bk b bk kb bbb kb h b dAdA AT dA oA xhhhdkx
hok ok ok hkhhkhdhk
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PRECIPITATION DATA FILE: c:\download\Phasel.D4
TEMPERATURE DATA FILE: c:\download\Phasel.D7
SOLAR RADIATICN DATA FILE: c:\download\Phasel.D1l3
EVAPOTRANSPIRATION DATA: c:\download\Phasel.D11
SOIL AND DESIGN DATA FILE: c¢:\download\Phasel.D10
QUTPUT DATA FILE: ci\download\Phasel.OQUT
TIME: 14:44 DATE: 5/29/2013

hEkhkrhkhhkrAATdhAddhhhdhhdhbdhhdrbhhrodhhbhhddbrohrdbhdhdhhbaorddrbhdhdrhrrdkk
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TITLE: Reglonal Landfill Phasel

L R A R R R R R T I I I I ™
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NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW
WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE

PROGRAM.
LAYER 1
TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 8
THICKNESS = 12.00 INCHES
POROSITY = 0.4630 VOL/VOL
FIELD CAPACITY = 0.2320 VOL/VOL
WILTING POINT = 0.1160 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2740 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.369999994000E-03
CM/SEC
NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED
BY 1.34
FOR ROOQOT CHANNELS IN TOP HALF OF EVAPORATIVE
ZONE .
LAYER 2
TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VCL/VOL
FIELD CAPACITY = 0.2920 VCL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2920 VCL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02
CM/SEC
LAYER 3



CM/SEC

CM/SEC

CM/SEC

TYPE 1 - VERTICAL PERCOLATICON LAYER
MATERIAL TEXTURE NUMBER 8
THICKNESS = 12.00 INCHES
POROSITY = 0.4630 VOL/VOL
FIELD CAPACITY 0.2320 VOL/VOL
WILTING POINT 0.116C VOL/VOL
INITIAL SOIL WATER CONTENT 0.2320 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.369999994000E-03

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 620.00 INCHES
PORCSITY = 0.6710 VOL/VOIL
FIELD CAPACITY = 0.2%20 VOL/VOL

WILTING POINT = . 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT 0.2920 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.100000005000E-02

It

LAYER 5

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 1
THICKNESS = 12.00 INCHES
POROSITY = 0.4170 VOL/VOL
FIELD CAPACITY 0.0450 VOL/VOL
WILTING POINT 0.0180 VOIL/VOL
INITIAL SOIL WATER CONTENT 0.0480 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.99999%9978000E-02

SLOPE = 2.40 PERCENT
DRAINAGE LENGTH 100.0 FEET



CM/SEC

CM/SEC

DEFAULT

PERCENT

TYPE 4 -~ FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 0

THICKNESS =
POROSITY =
FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

I

I

FML PINHOLE DENSITY
FMI. INSTALLATION DEFECTS
FML PLACEMENT QUALITY

Ir

H

LAYER

3 -

7

0.06

0.0000
0.0000
0.0000
0.0000

1.00
4.00
GOOD

TYPE 3 - BARRIER SCIL LINER
MATERIAL TEXTURE NUMBER 16

THICKNESS =
POROSTTY =
FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

1l

24.00
0.4270
0.4180
0.38670
0.4270

INCHES

VOL/VOL
VOL/VOL
VOL/VCL
VOL/VOL
0.000000000000E+00

HOLES /ACRE
HOLES/ACRE

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL
0.100000001000E~06

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM

SOIL DATA BASE USING SOIL TEXTURE # 8 WITH A
POOR STAND OF GRASS, A SURFACE SLOPE CF 12.%

AND A SLOPE LENGTH OF 2

SCS RUNCFF 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 MATERIALS

00.

1l

FEET.

86,
50.

11.
10.

70
0

900

.824
. 630
.160
. 998

976

ACRES

INCHES
INCHES
INCHES
INCHES
INCHES
INCHES



TOTAL INITIAL WATER 233.973 INCHES
TOTAL SUBSURFACE INFLOW = 0.00
INCHES/YEARR

1l

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATICN DATA WAS OBTAINED FROM

DULUTH MINNESOTA
STATION LATITUDE = 46,50
DEGRERES
MAXIMUM LEAF AREA INDEX = 0.50
START OF GROWING SEASCN (JULIAN DATE) = 144
END OF GROWING SEASON (JULIAN DATE) = 26l
EVAPORATIVE ZONE DEPTH = 10.0
INCHES
AVERAGE ANNUAL WIND SPEED = 11.20 MPH
AVERAGE 15T QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE ZND QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 74.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 74.00 %
NOTE: PRECIPITATICON DATA WAS SYNTHETICALLY GENERATED
USING
COEFFICIENTS FOR DULUTH
MINNESOTA
NORMAL MEAN MONTHLY PRECIPITATION (INCHES)
JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV
JUN/DEC
1.20 0.90 1.78 2.16 3.15
3.96
3.9¢6 4.12 3.26 2.21 1.69
1.29
NOTE: TEMPERATURE DATZA WAS SYNTHETICALLY GENERATED
USING '
COEFFICIENTS FOR DULUTH
MINNESOTA

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES



FAHRENHEIT)

JAN/JUL FEB/AUG

JUN/DEC

MAR/SEP

22,90

54.00

APR/OCT

38.30

44.20

MAY /NOV

50.30

28.20

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED

USING

MINNESOTA

COEFFICIENTS FOR

AND STATION LATITUDE

DULUTH

= 46.50 DEGREES

L R RS SR AR SR EEEEEEEEE R R R R R R R R I I I R A A )
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MONTHLY TOTALS (IN INCHES).FOR YEAR

PRECIPITATION
1.64 3.93

2.99 0.77

RUNOFF
0.138 0.000

0.000 0.009

EVAPOTRANSPIRATION
1.918 4,358

0.979 0.478

0.51

3.41

0,000

0,021

0.510

2,302

0.83

3.48

0.000

0.019

0.500

4,632

.24

. 98

.892

.002

L4311

447

1.02

0.90

0.379

0.000

0.190

0.969



LATERAL DRAINAGE COLLECTED 0.0241 0.0073 0.0028 0.0009
0.0527 0.5883

FROM LAYER 5 0.9698 0.3503 0.11%0 0.1515
0.1755 0.0768

PERCOLATION/LEAKAGE THROUGH $.0000 0.0000 0.0000 0.0000
0.0000 0.0001
LAYER 7 0.0002 0.0001 0.0000 0.0000

0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.057 0.01¢9 0.007 0.002
0.125 1.442

TOP OF LAYER 6 2.300 0.831 0.292 0.359
0.430 0.182
STD. DEVIATION OF DAILY _ 0.019 ¢.006 0.002 0.001
0.163 1.006

HEAD ON TOP CF LAYER 6 0.641 0.244 0.092 0.128
0.056 0.058 :

LA RS RS SRR SRR EEEEEESEEREEEEEE SRR RS R R R R I I
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ANNUAL TOTALS FOR YEAR 1

INCHES cu
FEET PERCENT
PRECIPITATION 23.70
1023769.,000 100.00
RUNOFF 1.460
63060.348 6.16
EVAPOTRANSPIRATION 19,713



851545.500 83.18

DRAINAGE COLLECTED FROM LAYER 5 2.5188
108804.062 10.63

PERC./LEARKAGE THROUGH LAYER 7 0.000486
20.986 0.00

AVG. HEAD ON TOP OF LAYER 6 0.5039

CHANGE IN WATER STORAGE 0.008
338.136 0.03

SOIL WATER AT START OF YEAR 232.97¢6

10063858, 000

SOIL WATER AT END OF YEAR 232.984
10064196.000

SNOW WATER AT START OF YEAR 0.998
43090.629 4.21

SNOW WATER AT END OF YEAR 0.9¢98
43090.629 4.21

ANNUAL WATER BUDGET BALANCE 0.00060 -
0.030 0.00

ER R AR RS S E R E SRR R R SR TS EEREES TR SRR EETEEEREEEEE SRR SRR R R R
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MONTHLY TOTALS (IN INCHES) FOR YEAR 2

PRECIPITATION 0.865 0.95 1.83 5.02
4.48 5.12



0.50 2.51

RUNOFF 0.000 0.000 1.361 1.886
0.017 0.127

0.185 0.000 0.039 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.386 0.428 0.462 0.919
4,104 3.708

4.042 0.439 3.232 1.537
0.828 0.358

LATERAL DRAINAGE CQOLLECTED 0.0248 0.0075 0.0028 0.0658
0.44%90 0.7136
FROM LAYER 5 1.4681 2.,1327 1.2820 0.6248
0.2571 0.0882
PERCOLATION/LEAKAGE THROUGE 0.0000 0.0000 0.0000 0.0000
0.0001 0.0001
LAYER 7 0.0003 0.0004 0.0002 0.0001

0.0001 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.059 0.020 0.007 0.1lel
1.065 1.749

TOP OF LAYER 6 3.483 5.05%8 3.143 1.482
0.632 0.209
STD. DEVIATION OF DAILY 0.019 0.006 0.002 0.180
0.206 0.427

HEAD ON TOFP OF LAYER 6 1.025 0.248 0.817 0.331

0.193 0.069

hhhkkhkhdhxkhhkhhhhhrkhkddhhhdhrhhhhhrthbhrxddhbhddbhrhrdddhdhdbhbhdhthhhdddrrrhdik
Ahkhkhkhkhkhhkhkhkkhi
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ANNUAL TOTALS FOR YEAR 2

10



FEET PERCENT

PRECIPITATION ' 30.97
1337811.120 100.00

RUNCFF 3.627
156661.016 11.71

EVAPOTRANSPIRATION 20.423
882215.812 65.94

DRAINAGE COLLECTED FROM LAYER 5 7.1171
307437.906 22.98

PERC./LEAKAGE THROUGH LAYER 7 0.0012¢7
54.724 0.00

AVG. HEAD ON TOP OF LAYER & 1.4224

CHANGFE IN WATER STORAGE ~0.198 -
8558.572 -0.64

SOIL WATER AT START OF YEAR 232.984

10064196.000

S0IL WATER AT END OF YEAR 232.000
10021707.000

SNOW WATER AT START CF YEAR 0.9¢98
43090.629 3.22

SNOW WATER AT END OF YEAR 1.783
77021.141 5.76

ANNUAL WATER BUDGET BALANCE 0.0000
0.249 0.00

B R R R g g e
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MONTHLY TOTALS {IN INCHES) FOR YEAR 3

PRECIPITATION 1.30 0.56 0.82 0.74
6.23 9.47

5.20 2.18 2.92 1.15
1.01 1.18

RUNOFF 0.000 0.000 0.008 1.098
0.090 0.889

0.145 0.00C0 0.022 0.000
0.000 0.000

EVAPOTRANSPIRATICN 0.485 0.571 0.670 0.425
4,955 5.426

5.385 1.776 2.681 1.575
0.645 0.358

LATERAL DRAINAGE COLLECTED 0.0283 0.0086 0.0032 0.0010
0.0509 0.4204

FROM LAYER 5 1.3746 0.8881 1.8897 11,5357
0.5028 0.1700
PERCOTLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000
0.0000 0.0001

LAYER 7 0.0002 0.0002 0.0003 0.0003

0.0001 9.0000C

AVERAGE DAILY HEAD ON 0.067 0,022 0.008 0.002
0.121 1.031 :

TOP OF LAYER 6 3.261 2.107 4,632 3.643
1.233 0.403
STD. DEVIATION OF DAILY 0.022 0.007 0.003 0.001
0.156 0.785

HEAD ON TOP OF LAYER 6 0.5189 0.320 0.817 1.107

12



0.395 0.133
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ANNUAL TOTALS FOR YEAR 3

INCHES CcU

FEET PERCENT

PRECIPITATION 32.76
1415133.870 1G¢0.00

RUNOFF 2.052
88633.867 6.26

EVAPOTRANSPIRATION 24,952
10777841.370 76.17

DRAINAGE COLLECTED FROM TLAYER 5 6.8732
2906802.437 20.98

PERC./LEAKAGE THROUGH LAYER 7 0.001218
52.616 0.00

AVG. HEAD OWN TCP OF LAYER & 1.3775

CHANGE IN WATER STCRAGE -1.118 -
48296.852 -3.41

SOIL WATER AT START COF YEAR 232.000
10021707.000

S50IL WATER AT END OF YEAR ) 231.843
100149521.000

SNOW WATER AT START CF YEAR 1.783
77021.141 5.44

SNOW WATER AT END OF YEAR 0.822
35510.0%4 2.51

ANNUAL WATER BUDGET BALANCFE ' 0.0000

13



0.509 0.00
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MONTHLY TOTALS (IN INCHES) FOR YEAR 4

PRECIPITATION 1.30 0.82 1.74 1.50
3.81 3.92

1.36 4.38 2.44 0.90
0.60 2.09

RUNOFF ' 0.000 0.0G0 0.077 1.862
0.379 0.043

0.000 0.083 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.286 0.605 0.3%5 0.105
3.5%6 2.983

2.189 3.712 2.141 0.697
0.7172 0.397

LATERAL DRAINAGE COLLECTED 0.0545 0.01e8 00,0060 0.0019
0.0311 0.2486
FROM LAYER 5 1.5425 0.8209 0.5162 0.2789
0.1203 0.0407
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000
LAYER 7 0.0003 0.0002 0.0001 0.0001

0.0000 0.0000
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MONTHLY SUMMARIES FOR DAILY HEADS (INCHES}

AVERAGE DAILY HEAD ON 0.129 0.043 0.014 ¢.005
0.074 0.609

TOP OF LAYER 6 3.659 2.185 1.265 0.662
0.295 0.096
STD. DEVIATION CF DAILY 0.043 0.013 0.005 0.001
0.085 0.554

HEAD ON TOP OF LAYER 6 0.659 0.549 0.225 0.095

0.094 0.032

khhkhhhkhhdhdhhhhhhdhhhhhdrdhkhhhkdbhhkhrdbdbrhrdrhhhrrxrddbdrorh it bbb rhhhtsd
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ANNUAL TOTALS FOR YEAR 4
INCHES CU

FEET PERCENT

PRECIPITATION 24.86
1073877.870 100.00

RUNOFF 2.444
105577.687 5.83

EVAPOTRANSPIRATION 17.877
T12214.,062 71.91

DRAINAGE COLLECTED FROM LAYER 5 3.77784
163214.000 15:20

PERC./LEAKAGE THROUGH LAYER 7 0.000699
30.210 0.00

AVG. HEAD ON TOP OF LAYER 6 0.7530

CHANGE IN WATER STORAGE 0.760
32842.016 3.06
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SOIL WATER AT START OF YEAR 231.843
10014921.000

SOIL WATER AT END OF YEAR 231.632
10005817.000
SNOW WATER AT START OF YEAR 0.822
35510.074 3.31
SNOW WATER AT END OF YEAR 1.793
77456.703 7.21
ANNUAL WATER BUDGET BALANCE 0.0000 -
0.078 0.00

hhkdhhhhhhhkdhhhhhhhhhdhhhdhhdhhhhhdddhbhhdbhhhhdhhkddhrrddhbdhorddhhkhdsk
Fohkkhkokkhkhkhkd

AAAAXRKA KA KA AL AN KA KT A AR AR A A AT A A b b hhA A bbb hdA A b h T Ao A bk b hh kb hkdr bk rohd i
AhkkhkhhkhhkhdAdxhk

MONTHLY TOTALS (IN INCHES) FQOR YEAR 5

PRECIPITATION 1.17 1.36 1.38 2.26
2.94 4.38

4.36 4.15 2.62 0.85
2.04 1.60

RUNOFF 0.000 0.000 1.838 0.946
0.643 0.046

0.066 0.173 0.000 0.000
0.133 0.183

EVAPOTRANSPIRATION 0.322 0.358 0.537 0.454
2.841 3.658

: 4.403 2,763 2.432 1.204
0.350 0.369
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LATERAL DRAINAGE COLLECTED 0.0130 ¢€.003% 0.0015 0.0005
¢.1145 0.4%62

FROM LAYER 5 1.4845 (.9887 0.8204 0.3%58
0.1321 0.0447

PERCOLATION/LEAKAGE THROUGH 0.00600 0.0000 0.0000 0.0000
0.0000 0.0001
LAYER 7 0.0003 0.0002 0.0001 0.0001

0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.031 0.010 0.004 0.601
0.272 1.216

TOP OF LAYER 6 3.522 2.345 2.011 0.938
0.324 0.106
STD. DEVIATION OF DAILY 0.010 0.003 0.001 0.001
0.337 0.400

HEAD ON TOP OF LAYER 6 0.408 0.494 0.350 0.257

0.104 . 0.035

hhkhkhkhkhrhhhhhdkhdhhhhrhdhhhhbdhhdhhbrhbdihdhhhddhhhrdhtdhhhdhrhhddhhrd
hkhkkhkhkhkkkhhkhkkx

hkkkkdhhkrdh kb dhhdrhhhhddr b hdFrrkdhkrdrhhorddr bbb bbbk hhhdhdhhidbhhhhhkdd
hkkkEkhkxhhkhkdhdk

ANNUAL TOTALS FOR YEAR 5

INCHES cu
FEET PERCENT
PRECIPITATION 29.11
1257464.620 100.00
RUNOFF 4,027
173961.266 13.83
EVAPOTRANSPIRATION 19.692
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850633.187 67.65

DRAINAGE COLLECTED FROM LAYER 5 4,4956
194196.172 15.44

PERC./LEAKAGE THROUGH LAYER 7 0.000824
35.596 0.00

AVG. HEAD ON TOP OF LAYER 6 0.8983

CHANGE IN WATER STORAGE 0.894
38638.277 3.07

SOIL WATER AT START OF YEAR 231,632

10005817.000

SOIL WATER AT END OF YEAR 233.569
10089490.000

~ SNOW WATER AT START OF YEAR 1.793
77456.703 6.16
SNOW WATER AT END OF YEAR 0.751
32421.232 2.58
ANNUAL WATER BUDGET BALANCE 0.0000
0.128 0.00

hAhhkhhhihhhdhhhhrhkFddhhhhdhdhhhhhhhkhdhdhhdhbhhhkAddrhdrhxdrddrhhrhdhthdidrx
Axhhhkdxhhhkhdkhk

LRSS SRR RS SR ERE SRS R R R LR SRR R I I I R R R R e
*hkkhkhkkkkhkhkhhdk

MONTHLY TOTALS (IN INCHES) FOR YEAR 6

PRECIPITATION 0.80 1.02 2.30 2.775
3.91 1.39
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3.17 1.03

RUNOFF 0.000 0.000 1.62¢6 1.357
0.365 0.000

0.112 0.043 0.002 0.000
0.100 0.000

EVAPOTRANSPIRATION 0.383 0.500 0.486 0.212
4.040 1.641

3.419 2.833 3.282 1.038
1.160 0.510 :

LATERAL DRAINAGE COLLECTED 0.0143 0.0043 0.0017 0.2065
0.7577 0.8328
FROM LAYER b5 1.5553 0.7825 0.4354 0.6552
0.3706 0.7535
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000
0.0001 0.0002
LAYER 7 0.0003 0.0001 0.0001 0©.0001

0.0001 0.0001

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON ¢.034 0.011 0.004 0.506
1.798 2.041

TOP OF LAYER 6 3.689 1.85¢6 1.067 1.554
0.909 1.788
STD, DEVIATION OF DAILY 0.011 0.003 0.001 0.420
0.486 0.672

HEAD ON TOP OF LAYER 6 G.669 0.210 0.211 0.253

0.168 0.607

hhhkhkdkhhhhhrhrhkhkhhhhhbrdbhhkhhbrkdhhhhhbhhbhrrhhhhhhhbkhr bk hkdhkrkhkxr
khkkhhhhhkhhhhkix

Ahhkkhhkdhhhdhhhbhhhhdhhhhhdddhhddbhhrdhdhhbdbhddhrbhddrharrr b r ot rhbrrdt
kkkhkkkhhkkkhhkkd

ANNUAL TOTALS FOR YEAR 6
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FEET PERCENT

PRECIPITATION 29.57
1277335.620 100.00

RUNOFF 3.605
155735.,109 12,19

EVAPOTRANSPIRATION 19.504
842534.687 65.96

DRAINAGE COLLECTED FROM LAYER 5 6.3700
275164.156 21.54

PERC./LEARKAGE THROUGH LAYER 7 0.001166
50.353 0.00

AVG. HEAD ON TOP OF LAYER 6 1.2715

CHANGE IN WATER. STORAGE 0.089
3850.683 0.30

SOIL WATER AT START OF YEAR 233.569

10089450.000

SOIL WATER AT END OF YEAR 233.443
10084049.000

SNOW WATER AT START OF YEAR 0.751
32421.232 2.54

SNOW WATER AT END OF YEAR 0.966
41713.727 3.2%

ANNUAL WATER BUDGET BALANCE 0.0000
0.584 0.00

hhhkhhkrrhAhhdbhhdhAhbdhhhrddd bk b d bk bk bbbk h b b A bk A AR A dA AN R AFN KA A F b h bk kA *
LE RS &R R EE S S

hhkhkkhdAhrhkhr kR h Ak dh Ak hkdd Ak bk bk bk kb b bk kA Ak h Ak hh A A A Ak kR hhhkkhkkdk koK
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Ahkkkhkhkhhkdhhhkhn

MONTHLY TOTALS (IN INCHES) FOR YEAR 7

PRECIPITATION .70 0.54 1.87 2.47
4.50 6.03

5.57 2.56 2.03 3.90
1.25 0.79

RUNOFF 0.000 0.115 0.751 1.248
0.456 0.005

0.343 0.016 0.000 0.130
0.201 0.002 :

EVAPOTRANSPIRATION 0.388 0.353 0.513 0.445
4.249 4,754

3.861 2.556 1.1566 1.833
0.376 0.370

LATERAL DRAINAGE COLLECTED 0.5525 0.1850 (0.0738 0.0264
0.1422 0.2950
FROM LAYER 5 1.6747 1.5243 1.536% 0.6006
0.5160 1.2153
PERCOLATION/LEAKAGE THROUGH 0.0001 0.000C 0.0C00 0.0000
0.0000 0.0001
LAYER 7 0.0003 0.0003 0.0003 0.0001

0.0001 0.0002

AVERAGE DAILY HEAD CN 1.311 0.512 0.175 0.065
0.337 0.723

TOP OF LAYER 6 3.973 3.616 3.767 1.425
1.265 2.883
STD. DEVIATION OF DAILY 0.313 0.153 0.058 0.017
0.195 0.452

HEAD ON TOP OF LAYER 6 0.928 0.437 0.859 0.424
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0.416 0.523

S R R E AR E ER SRR R EEEE R R R R R R R I R 3 A g
dhhkhkihdhhkhhhhkkhk

EESEREE LR EE R ER R R R R R R O I S Y
FhhkhxhkAhhkdkhhkkr

ANNUAL TOTALS FOR YEAR 7
INCHES Cu

FEET PERCENT

PRECIPITATION 32.21 &
1391375.620 100.00

RUNOFF 3.267
141137.609 10.14

EVAPOTRANSPIRATION 20.855
900877.812 64.75

DRAINAGE COLLECTED FROM LAYER 5 8.3527
360812.125 25.93

PERC./LEAKAGE THROUGH LAYER 7 0.00149%
64.618 0.00

AVG. HEAD ON TOP OF LAYER 6 1.6710

CHANGE IN WATER STORAGE -0.267 -
11516.674 -0.83

SOIL WATER AT START OF YEAR 233.443
10084049.000

SOIL WATER AT END OF YEAR 233.808
100929795.000

SNOW WATER AT START OF YEAR 0.9¢66
41713.727 3.00

SNCW WATER AT END OF YEAR 0.335
14451.002 1.04

ANNUAL WATER BUDGET BALANCE 0.0000
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0.110 0.00

LR AR S LSS SRR S SR ELEFR ST EEEEESEEEEEEEEEEEEEE R R R R R R R
hhkkkdkxkhhhtdthkiitk

hkhkhkkkkhhkdhkhhdhdrhdrhrdrrhhrrddddddhdhdbhoddbhohbdhbhhdhbhdhhh Aok rxkkkhk
Fhkhkhkhhthkhkhhik

MONTHLY TOTALS (IN INCHES) FOR YEAR 8

PRECIPITATION 0.84 0.33 2.47 1.25
2.67 - 4.55
4.53 4.01 2.82 1.78
0.85 1.35

RUNOFF 0.011 0¢.000 1.015 0.576
0.230 0.004

0.035 G.006 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.632 0.674 0.46l 0.047
3.215 4.978

3.169 4.132 2.338 2.155
0.750 0.336

LATERAL DRAINAGE COLLECTED 0.5050 0.1564 0.0559 0.0182
0.0907 0.7468

FROM LAYER 5 0.2667 0.4600 0.4416 0.24599
0.1819 0.0776
PERCOLATION/LEAKAGE THROUGH 0.0001 0.0000 0.0000 0.0000
0.0000 0.0001

LAYER 7 0.0002 0.0001 0.0001 0.0001

0.0000 0.0000
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MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 1.198 0.396 0.133 0.045

0.215 1.831

TOP OF LAYER 6 2.293 1.091 1.082 0.593
0.446 0.184
STD. DEVIATION OF DAILY 0.391 0.123 0.044 0.012
0.166 1.169

HEAD ON TOP OF LAYER 6 0.623 0.143 0.142 0.077

0.061 0.061
R R R R R R R R R g g g B S R X R R

khkkhkkdhhhhhhd

Fhkdkhkhhhkdhhhrhhbhhhdbhdirdhbhhrhddhhbdbdhdrrbdhhhddrhddhrahdbddh bbbt rdirxk
kkhkkAhhkrkhkhhkhhkhhk

ANNUAL TOTALS FOR YEAR 8
INCHES CuU

FEET PERCENT

PRECIPITATION 27.45
1185757.620 100.00

RUNOFF 1.876
81032.359 .83

EVAPOTRANSPIRATION 22.889
988744.812 83.39

DRAINAGE COLLECTED FROM LAYER 5 3.9506
170652 .312 14.39

PERC./LEAKAGE THROUGH LAYER 7 0.000757
32.692 0.00

AVG. HEAD ON TQOP COF LAYER 6 0.7922

CHANGE IN WATER STORAGE -1.266 -
54705.109 -4.61
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SOIL WATER AT START OF YEAR 233.808
10099795.000

SOIL WATER AT END OF YEAR 231.862
10015727.000

SNOW WATER AT START OF YEAR 0.335
14451.002 1.22

SNOW WATER AT END OF YEAR 1.014
43813.801 3.70

ANNUAL WATER BUDGET BALANCE . 0.0000
0.564 0.00

Ak hkh kA Ak h ok hhh ko kA kA A A d A Rk Ak Ak ok kA kAR ok h ok Ak Ak kh ke kkhkdhkkh ko ko k%
khkkhkkhkhkdrhhkhk

hhhhhdhdhhhdhhhrodhdrhbhhhhdhhrdrrhrmdbddrhTrhhbhdrhdhhhhrhorhrhbdbdhddtn
khkkhkhkkrhkhhhh ki

MONTHLY TOTALS (IN INCHES) FOR YEAR 9

PRECIPITATION . 2.37 0.35 2.02 2.08
3.03 3.57
2.57 2.42 3.75 1.03
2.53 2.17

RUNOFF 0.000 0.000 1.099 1.565
0.011 0.109

0.008 0.000 0.005 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.413 0.392 0.426 0.269
3.400 2.927

2.623 1.580 2,666 2.323
0.801 0.375
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LATERAL DRAINAGE COLLECTED 0.0249 0,0075 0.0028 0.0360
0.3671 0.7441

FROM LAYER 5 1.6303 0.2816 0.,3675 0.2139
0.2509 0.2425

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000
0.0001 0.0001
LAYER 7 0,0003 0.0002 0.0001 0.0000

0.0001 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.059 0.020 0.007 0.088
0.871 1.824 '

TOP OF LAYER 6 3.867 2.329 0.901 0.508
0.615 0.575
STD. DEVIATION OF DAILY 0.019 C.006 0.002 0.167
0.096 1.069

HEAD ON TOP OF LAYER 6 0.375 G.612 0.281 0.128

0.097 0.070

hhkhhhhdhdhhhdhdrhhdbdbdbdkrohhobdrbhddbbhhdrbhhhddrraordbrrrdddrrirhhhrhhhd ok
Fhhkdkrkd Ak dix

Ahhhkhkhhhdrhdrhhdhbhhdhhbhbhbhbrdbdbhhrbrohhdrhdddhbhd bbb brorbdbdddrrhrdrrik
ok ko ok ok okok ok ok ok ok ok

ANNUAL TOTALS FCOR YEAR 9
INCHES Cu

FEET PERCENT

PRECIPITATION 27.89
1204764.500 100.00

RUNOFF 2.798
120846.727 10.03

EVAPOTRANSPIRATION ' 18.192
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785845,937 65.23

DRAINAGE COLLECTED FRCOM LAYER 5 4.8690
210328,219 17.46

PERC./LEAKAGE THROUGH LAYER 7 0.000898
38.784 0.00

AVG. HEAD ON TOP OF LAYER 6 0.9719

CHANGE IN WATER STORAGE 2.030
87704.500 7.28

SOIL WATER AT START OF YEAR 231.862

10015727.000

SOIL WATER AT END OF YEAR 232.856
10058680.000

SNOW WATER AT START OF YEAR 1.014
43813.801 3.64

SNOW WATER AT END OF YEAR 2.050
88564.523 7.35

ANNUAL WATER BUDGET BALANCE 0.0000
0.321 0.00

hkkkkhhdhhtdhhhhhhhhd b h ko kb kb k ko h kA h kA b Ak r b hhhhhkhhkhhkhkhdoh®h &
kkkkokhhkkkkhhkk '

AhEA KA X AT AT A LI I hbhdbhhhkhddhbhhdhhhhddhohrhbh bbb b bdrhbhrddtdrhirhtd
Ahkkrhkkkrtdhh ik

MONTHLY TOTALS {(IN INCHES) FOR YEAR 10

PRECIPITATION 1.23 0.49 2.43 2.43
1.99 2.97
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1.16 1.17

RUNOFF 0.000 0.092 1.440 1.613
0.280 0.021

0.001 0.046 0.032 0.087
0.045 0.000

EVAPOTRANSPIRATION 0.354 0.465 0.589 0.315
2,459 3.147

1.586 4.063 3.152 2.000
0.445 0.324

LATERAL DRAINAGE COLLECTED 0.2044 0.0747 0.0288 0.0870
0.4632 0.7905

FROM LAYER b 1.5947 0.6600 0.5019 1.0344
1.4294 0.8335
PERCOLATION/LEAKAGE THROUGH 0.0000 0.000C0 0.0000 0.0000
0.0001 0.0001

LAYER 7/ 0.0003 0.0001 0.0001 0.0002

0.0002 0.0002

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.485 0.1%9¢ 0.068 0.213
1.099 1.938

TOP OF LAYER € 3.783 1.566 1.230 2.454
3.504 1.977
STD. DEVIATION OF DATILY 0.085 0.059 0.021 0.154
0.534 0.638

HEAD ON TCP QF LAYER 6 0.606 0.494 0.480 0.862

0.300 0.556

FhAhkIk A AT AT AL A AT I F AR AT A b hAh b hkdAhA b hd bk bbbk hdhkhkhrdhbhdbhrdhrddhs
*hkkhkhAkxhkhhhkxk

Ahkdkdhkhhdxhkhkbhkhhhkhhhhhhkrhohdbdrdbbddbhbhhkhhhbhhddbdhrhdhrrrhrrhhhhhdhdd
AhFhkkrA A F AT A K x %

ANNUAL TOTALS PFOR YEAR 10
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PRECIPITATION 28.70
1239754.000 100.00

RUNOFF 3.658
158008.594 12.75

EVAPOTRANSPIRATION 18.899%
816359.062 65.85

DRAINAGE COLLECTED FROM LAYER 5 1.7025
332726.406 26.84

PERC./LEAKAGE THROUGH LAYER 7 0.001394
60.228 .00

AVG. HEAD ON TOP OF LAYER 6 1.5428

CHANGE IN WATER STORAGE -1.560 -
673929.742 -5.44

SOIL WATER AT START OF YEAR 232.856

10058680.000

SOIL WATER AT END OF YEAR 232.500
10043306.000

SNOW WATER AT START OF YEAR 2.050
88564.523 7.14

SNOW WATER AT END OF YEAR 0.846
36539.082 2.95

ANNUAL WATER BUDGET BALANCE 0.0600 -
0.520 0.00

R R R R TR R R R EE R R R R R R R R R X R R
Fhhkhkhkhkkddhk

LEE R RS RS EEEERAS SR RS EEESEEEETESERESERES EEEEE S EEEE P EEER R R
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hhkhkrhkhhhhhhkd

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THRQUGH

JAN/JUL FEB/AUG MAR/SEP APR/OCT

PRECIPITATION
TOTALS 1.09 0.72 1.81 2.15
3.52 4,53 '
3.72 3.43 3,13 1.54
1.61 1.47
STD. DEVIATIONS 0.54 0.33 0.54 1.22
1.36 2.13
1.39 1.52 0.69 0.96
0.99 0.61
RUNOFF
TOTALS 0.001 ¢.0z21 1.011 1.253

0.261 0.104
¢.0983 0.039 0.010 0.022
0.048 0.019

STD. DEVIATIONS 0.004 0.044 0.609 0.511
0.205 0.210
0.110 0.054 0.015 0.047
0.072 0.057

EVAPOTRANSPIRATION
TOTALS 0.416 0.485 0.497 0.338
3.478 3.758 '
3.298 Z2.847 2.553 1.533
0.711 0.387

STD. DEVIATIONS 0.101 0.107 0.083 0.248
0.910 1.144
1.159 1.325 0.630 0.547
0.262 0.060

LATERAL, DRAINAGE COLLECTED FROM LAYER 5

TOTALS 0.1446 0.0482 0.0179 0.0444
0.2519 0.587¢6
1.4261 0.9689 0.7911 0.5740



0.3937 0.3543

STD. DEVIATIONS 0.2106 0.0710 0.0264 0.0642
0.2446 0.2118
0.2559 0.5211 0.5816 0.4319
0,3908 0.4210

PERCOLATION/LEAKAGE THROUGH LAYER 7
TOTALS 0.0000 0.0000 0.0000 0.0000
0.0000 0.0001

0.0002 0.0002 0.0001 0.0001
0.0001 0.0001

STD. DEVIATIONS 0.0000 0.0000 0.0000 - 0.00C00
0.0000 0.0000
0.0000 0.0001 0.0001 0.0001
0.0001 0.0001

AVERAGES 0.3430 0.1250 0.0425 0.1089
0.5876 1.4404
3.3831 2.2985 1.9391 1.3618
0.89651 0.8404

STDb. DEVIATIONS 0.4905 0.1842 0.0625 0.1575
0.5802 0,5193
0.6070 1.2362 1.4256 1,0245
0.9581 0.9988

bR SR RS LR R R R R R R R R )
KhkFkhhrdxhkhhhhhhk

hhkhkhkkhkkhhhkhkdhdhhhkrhhhhhhdhhhhorhdbhdhrdbdhrdhhrdddrraddrdohFrrdhrhhhbrdthkh ks
hhkkhkddhhhkrhhhd

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



PERCENT
PRECIPITATICN
100.00
RUNOFF ,
124465.47 10,032
EVAPOTRANSPIRATION
876881.25 70.676

LATERAL DRAINAGE COLLECTED
242023.781 19.50697
FROM LAYER b5

PERCOLATION/LEAKAGE THROUGH
44.081 0.00355
LAYER 7

AVERAGE HEAD ON TGP
OF LAYER &6

CHANGE IN WATER STORAGE
2710.33 ~0.218

20.

INCHES

.12 { 2.922)
.881 ( 0.8858)
300 { 2.1678)
60279 { 1.93794)
.00102 ( 0.00033)

120 ¢ 0.388)

.063 ( 1.0989)

CU. FEET

1240704.5

FAhhkhhhdhdhhhkddhhhhdhhhAddrhhhhdrhdbhhbhdhhbhhdrhhdbhbhhddhbhhddbdhhkddhdrhrdhxst

B o R
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dAhkhkkkhkhkhhkdhkhhdhhhhhhhhhhhhrrhhhhhhkbdhhhkhAdhhhhbdhbhrdhdrdrhhkdhhhkh ik
LRSS SRR SRS SR L

PEAK DAILY VALUES FOR YEARS 1 THROUGH 10
(INCHES)

{CU. FT.)

PRECIPITATION 3.44
148597.672

RUNCFF 0.945
40836.9336

DRAINAGE COLLECTED FROM LAYER 5 0.07879
3446.57666

PERCOLATION/LEAKAGE THROUGH LAYER 7 0.000013
0.57201

AVERAGE HEAD ON TCP OF LAYER & 5.867

MAXIMUM HEAD ON TOF OF LAYER & 7.896

LOCATION OF MAXIMUM HEAD IN LAYER 5

(DISTANCE FROM DRAIN) 32.7 FEET
SNOW WATER 4,52
155120.2970
MAXTIMUM VEG. SQIL WATER (VOL/VOL) 0.4630
MINIMUM VEG. SOIL WATER ({VOL/VOL) . 0.1160

k%%  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.
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LS A SR SR EE LSS L RS ELEEEEEEEEREEEREE SRR SRR R R R I R R
*hkkhkkkkokkokkhk

FINAL WATER STORAGE AT END OF YEAR 10

LAYER (INCHES) (VOL/VOL)

N 2.4268 0.2022
2 35.0400 0.28%20
3 2.7840 0.2320
4 181.0400 0.2920
5 0.9613 0.0801
6 0.C0000 0.0000
) 10.2480 0.4270

SNOW WATER 0.846

Ihkhkrkhkhkhkhdhhhhbthdhhhhhhhhdhhhddhddhhhhbdhbdhhorddbhh bbbt hdhdrdrdrohrd
ek ok ok ok ok ok ok ok ok ok ok ok

hAhhkd bk hkddhhAhhbdddh bk hadkb bbb kbbb kb ddhhdrddh o d A drhddhdrhhoAdrdhrhdrrhhiork
L i
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hhhkkkhkkhkdhdhhhrrb bbbk dakbdhdhadb kbbb kb bbbk ddbdh bbb bbb ddrodhrddrrx
dhkkhkhhkhAkhkh

* %

* %

* %

* %

* %k HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
* %

**® HEL? MODEL VERSICN 3.07 (1 NOVEMBER 1987)
* %

**x DEVELOPED BY ENVIRONMENTAL LABORATORY

* %k

** USAE WATERWAYS EXPERIMENT STATION

* &
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
* %
* %
* &
* &
* &

Tkkhdkkdkhdkhhkrkhhdbdbbhdhhrobbhhhkddhhhkhdbhhhkd bbb hdkbhhhkdhbdbhrhdrhrhhdhx
LR R R R

IEE R RS AR LSS S LSS TEEREEI S EEEEEEREELETEEESEREESER RS SR EEEE LR LSRR R R
Thkkkhhkhkdhkihhkik

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATICON DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

:\download\Phase2.D4
:\download\Phase2 D7
:\download\Phase2.D13
:\download\PhaseZz.D11
:\download\Phase2.D10
:\download\Phase2z.QUT
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TITLE: Regional Landfill Phase 2
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NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW
WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE

PROGRAM.
LAYER 1
TYPE 1 - VERTICAL PERCOLATICN LAYER
" MATERIAIL TEXTURE NUMBER 8
THICKNESS = 12.00 INCHES
POROSITY = 0.4630 VOL/VOL
FIELD CAPACITY ' = 0.2320 VOL/VOL
WILTING POINT = 0.1160 VCL/VOL
INITIAL SOIL WATER CONTENT = 0.2714 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.369999994000E-03
CM/SEC
LAYER 2
TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
THICKNESS = 720.00 INCHES
POROSITY = 0.6710 VOL/VOL
FIELD CAPACITY = (0.2920 VOL/VOL
WILTING POINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2920 VOL/VOL
EFFECTIVE SAT. HYD. COND. = (0.100000005000E-02
CM/SEC
LAYER 3

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 1



CM/SEC

CM/SEC

CM/SEC

THICKNESS - =
PORCSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND,

[l

I

SLOPE
DRAINAGE LENGTH

12.00 INCHES
0.4170 VOL/VOL
0.0450 VOL/VOL
0.0180 VOL/VOL
0.0541 VOL/VOL

0.999926978000E-02

3.00 PERCENT
100.0 FEET

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35

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

FML PINHCLE DENSITY =
FML INSTALLATION DEFECTS
FML, PLACEMENT QUALITY

I

LAYER

0.06 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL
0.159999996000E-12

1.00 HOLES/ACRE

4,00 HOLES/ACRE
3 - GOOD

5

TYPE 3 - BARRIER SCIL LINER
MATERIAL TEXTURE NUMBER 16

THICKNESS =
PORCSITY

FIELD CAPACITY

WILTING POINT

INITIAL S50IL WATER CONTENT
FFFECTIVE SAT. HYD. COND.

1l

24.00 INCHES
0.4270 VOL/VOL
0.4180 VOL/VOL
0.3670 VOL/VCL
0.4270 VOL/VOL

0.100000001000E-06

GENERAL DESIGN AND EVAPORATIVE ZONE DATA



NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTEDlFROM

DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 8 WITH
BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 10.% AND
A SLOPE LENGTH OF 200. FEET.
SCS RUNOFF CURVE NUMBER - 91.09
FRACTION OF AREA ALLOWING RUNOFF = 10.0
PERCENT
AREA PROJECTED ON HORIZONTAL PLANE = 2.500 ACRES
EVAPORATIVE ZONE DEPTH = 8.0  INCHES
INITIAL WATER IN EVAPORATIVE ZONE = 2.329 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE = 3.704 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE = 0.928 INCHES
INITIAL SNOW WATER = 0.998 INCHES
INITIAL WATER IN LAYER MATERIALS = 224.394 INCHES
TOTAL INITIAL WATER = 225.392 INCHES
TOTAL SUBSURFACE INFLOW = 0.00
INCHES/YEAR
EVAPOTRANSPIRATION AND WEATHER DATA
NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
DULUTH MINNESOTA
STATION LATITUDE = 46.50
DEGREES
MAXIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 144
END OF GROWING SEASON (JULIAN DATE) = 261
EVAPORATIVE ZONE DEPTH 8.0
INCHES _
AVERAGE ANNUAL WIND SPEFD = 11.20 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 74.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 74.00 %
NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED
USING
COEFFICIENTS FOR DULUTH
MINNESOTA

NORMAL MEAN MONTHLY PRECIPITATION

{INCHES)



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

1.20 0.90 1.78 2.16 3.15
3.96

3.96 4,12 3.26 2.21 1.69
1.29

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED
USING
COEFFICIENTS FOR DULUTH
MINNESOTA
NORMAIL MEAN MONTHLY TEMPERATURE (DEGREES
FAHRENHEIT)
JAN/JUL FEBR/AUG MAR/SEF APR/OQCT MAY /NOV

JUN/DEC

6.30 12.00 22.90 38.30 50.30
59,40

65.30 63.20 54,00 44,20 28.20
13.80

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED
USING
CORFFICIENTS FOR DULUTH

MINNESOTA

AND STATION LATITUDE = 46.50 DEGREES
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MONTHLY TOTALS (IN INCHES) FOR YEAR 1

MAY/NOV JUN/DEC



PRECIPITATION ' 0.51 0.83 1.24 1.02
1.64 3.93

2,99 0.77

RUNOFF ¢.000 0.000 0.18%9 0.085
0.028 0.001

0.016 0.019 0.006 0.000
0.000 0.002

EVAPOTRANSPIRATION 0.510 0.500 0.426 0.174
1.782 4.292 ,

' 2.107 4.417 2.302 0.628
1.035 0.478

LATERAL DRAINAGE COLLECTED 0.0832 0.0191 0.0395 0.39205
0.7890 11,4421
FROM LAYER 3 ¢.5413 0.3452 0.2431 0.53122
0.1364 0.1601
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.000C 0.0001
0.0001 0.0002
LAYER 5 0.0001 0.0001 0.0000 0.0001

0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS {INCHES)

AVERAGE DAILY HEAD ON 0.158 0.040 0.075 0.766
1.498 2.829

TOP OF LAYER 4 1.028 0.655  0.477 0.972
0.268 0.304
STD. DEVIATION OF DAILY 0.065 0.015 0.099 0.241
0.757 0.752

HEAD ON TOP CF LAYER 4 0.383 0.115 0.163 0.297

0.106 0.122
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ANNUAL TOTALS FOR YEAR 1
INCHES CU

FEET PERCENT

PRECIPITATION 23.70
215077.531 100.00

RUNOFF 0.346
3139.525 1.46

EVAPOTRANSPIRATION 18.649
169242.109 78.69

DRAINAGE COLLECTED FRCM LAYER 3 4.,7017
42667.742 1%.84

PERC./LEAKAGE THROUGH LAYER 0.000752
6.829 0.00

AVG. HEAD ON TOP OF LAYER 4 0.7558

CHANGE IN WATER STORAGE 0.002
21.186 0.01

SOIL WATER AT START OF YEAR 224.3%94
2036375.750

S0IL WATER AT END OF YEAR 224.396
2036397.000

SNOW WATER AT START COF YEAR 0.998
9052.653 4.21

SNCW WATER AT END OF YEAR 0.998
9052.653 4.21

ANNUAL WATER BUDGET BALANCE 0.0000

0.124 0.00
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MONTHLY TOTALS {IN INCHES) FOR YEAR 2

PRECIPITATION 0.65 0.95 1.83 5.02
4.48 5.12

3.67 1,18 4.03 1.03
.50 2.51

RUNOFF 0.000 0.000 0.293 0.385
0.024 0.065

0.076 0.000 0.026 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.386 0.428 0.462 0.922
3.890 3.436

3.600 0.363 2.942 1.558
0.825 0.359

LATERAL DRAINAGE COLLECTED 0.0850 0.0195 ©.0773 0.6956
1.16992 1.8561
FROM LAYER 3 2.4330 2.5381 1.4180 0.5390
0.1333 0.0341
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0001
0.0002 0.0003
’ LAYER 5 0.0003 0.0004 0.0002 0.0001

0.0000 0.0000

AVERAGE DAILY HEAD ON 0.161 0.041 0.147 1.365
2.221 3.641
TOP OF LAYER 4 4,619 4,818 2.782 1.023

0.261 0.065



STD. DEVIATICN OF DAILY 0.066 0.015 0.192 0.327
0.697 0.503

HEAD ON TOP OF LAYER 4 0.335 0.403 0.422 0.390
0.104 0.027
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ANNUAL TOTALS FOR YEAR 2
INCHES Ccu

FEET PERCENT

PRECIPITATION 30.97
281052.1781 100.00

RUNOFF 0.868
7874.553 2.80

EVAPOTRANSPIRATION 19.170
173971.656 61.90

DRAINAGE COLLECTED FROM LAYER 3 10.9987
99813.367 35.51

PERC./LERKAGE THROUGH LAYER & 0.001623
14.728 0.01

AVG. HEAD ON TOP OF LAYER 4 1.7620

CHANGE IN WATER STORAGE ~-0.068 -
621.549 -0.22

SOIL WATER AT START OF YEAR 224.396
2036397.000

SOIL WATER AT END OF YEAR 223.542
2028647.120

SNOW WATER AT START OF YEAR 0.998

9052.653 3.22
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SNOW WATER AT END OF YEAR 1.783

16180.913 5.76
ANNUAL WATER BUDGET BALANCE 0.C000
0.015 0.00
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MONTHLY TOTALS (IN INCHES) FCR YEAR 3

PRECIPITATION 1.30 0.56 0.82 0.74
6.23 9.47

5.20 2.18 2.92 1.15
1.01 1.18

RUNOFF 0.000 0.000 0.002 0.254
0.058 0.243

0.088 0.003 0.018 0.001
0.000 0.000

EVAPOTRANSPIRATION 0.485 0.571 0.670 0.417
4,884 5.246

4.746 1.785 2.732 1.294
0.592 0.358

LATERAL DRAINAGE COLLECTED 0.0082 0.0019 0.0005 0.1381
0.7680 1.8321
FROM LAYER 3 1.4688 2.2414 2.1382 0.6658
0.1580 0.0404
PERCOLATION/LEARKAGE THROUGH 0.0000 0.0000 ©0.0000 0.0000
0.0001 0.0003
LAYER 5 0.0002 0.0003 ©0.0003 0.0001

0.0000 0.0000
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MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.016 0.00C4 0.001 0.271
1.458 3.594

TOP OF LAYER 4 2,788 4,255 4,194 ~ 1.264
0.310 0.077
STD. DEVIATION OF DAILY 0.006 0.001 0.000 0.357
0.714 0.403

HEAD ON TOP CF LAYER 4 0.327 0.691 1.057 0.518

0.123 0.032
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ANNUAL TOTALS FCR YEAR 3
INCHES Cu

FEET PERCENT

PRECIPITATION 32.76
297297.062 100.00

RUNOFF 0.665
6036.875 2.03

EVAPOTRANSPIRATION 23.780
215799.094 72.59

DRAINAGE COLLECTED FROM LAYER 3 9.4615
85862.914 28.88 :

PERC./LEAKAGE THROUGH LAYER & 0.001397
12.682 0.00 '

AVG. HEAD CN TCP OF LAYER 4 1.5193
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CHANGE IN WATER STORAGE -1.148 -
10414.482 ~3.50

S0IL WATER AT START OF YEAR 223.542
2028647.120

SOIL WATER AT END OF YEAR 223.356
2026953.500
SNCW WATER AT START OF YEAR 1.783
16180.913 5.44
SNOW WATER AT END OF YEAR 0.822
7460.100 2.51
ANNUAL WATER BUDGET BALANCE 0.0000 -
0.028 .00
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MONTHLY TOTALS {IN INCHES) FOR YEAR 4

PRECIPITATION 1.30 0.82 1.74 1.50
3.81 3.92
1.36 4.38 2.44 0.90
0.60 2.09
RUNCFF 0.000 0.000 0.016 0.397

0.092 0.024
0.000 0.0639 0.001 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.286 0.605 0.395 0.103
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3.362 2.088
1.961 3.450 1.967 0,619
0.847 0.397

LATERAL DRAINAGE COLLECTED g.0027 0.0023 0.0006 0©.3141
1.3281 2.1370
FROM LAYER 3 1.2508 0.5642 0.5279 0.2861
0.0709% 0.0182
PERCOLATION/LEAKAGE TEROUGH 0.0000 0.0000 0.0000 0.0C000
0.0002 0.0003
LAYER 5 0.0002 0.0001 0.00C1 0.0000

0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS {(INCHES)

AVERAGE DAILY HEAD ON 0.018 0.005 0.001 0.616
2.521 4.192

TOP OF LAYER 4 2.374 1.071 1.036 0.543
0.139 0.035
STD. DEVIATICN OF DAILY 0.008 0.002 0.000 0.812
0.279 0.492

HEAD ON TOP OF LAYER 4 0.806 0.410 0.261 0.19%6

0.055 0.014
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ANNUAL TOTALS FOR YEAR 4
INCHES cu
FEET PERCENT
PRECIPITATION 24.8¢6

225604.609 100.00
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RUNOFF 0.569

5166.978 2.29

EVAPOTRANSPIRATION 1&.980
154091.578 68.30

DRAINAGE COLLECTED FROM LAYER 3 6.5099
59077.359 26.19

PERC. /LEAKAGE THROUGH LAYER 5 0.000%87
8.960 0.00

AVG. HEAD ON TOP OF LAYER 4 1.0460

CHANGE IN WATER STORAGE 0.800
1259.615 3.22

SOIL WATER AT START OF YEAR 223.356

2026953.500

S0IL WATER AT END OF YEAR 223.185
2025400.750

SNOW WATER AT START OF YEAR 0.822
7460.100 3.31

SNOW WATER AT END OF YEAR : 1.793
16272.418 7.21

ANNUAL WATER BUDGET BALANCE 0.0000
0.121 0.00
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MONTHLY TOTALS (IN INCHES} FOR YEAR 5

MAY/NOV JUN/DEC



PRECIPITATION 1.17 1.36 1.38 2.26
2.94 4,38

2.04 1.60

RUNOFF 0.000 0.000 0.385 0.19%92
0.129 0.037

0.037 0.069 0.001 0.000
0.034 0.042

EVAPOTRANSPIRATION 0.322 0.358 0.536 0.451
2.703 3.544

4.050 2.357 2.602 1.088
0.324 0.369

LATERAL DRAINAGE COLLECTED 0.0044 0.0010 0.2129 1.0450
0.8814 1.9556

FROM LAYFR 3 1.9188 1.1773 0.7969 0.3113
0.075% 0.0194
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0002
0.0001 0.0003

LAYER b 0.0003 0.0002 0.0001 0.0001

6.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON .008 0.002 0.418 2.050
1.673 3.836

TOP OF LAYER 4 3.643 2.235 1.563 0.591
0.149 0.037
STD. DEVIATION CF DAILY 0.003 0.001 0.644 0.573
0.224 0.697

HEAD ON TOP OF LAYER 4 0.517 0.442 0.497 0.223

0.059 0.015%

hhkkdkkhkhkhkhkhkrdhkokdhkhhhoddbhdrdbbhdbhbhhkrbhhhdbrdhdrrrbrdtrhixhhbhrhrhrk
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ANNUAL TOTALS FOR YEAR 5

INCHES CO

FEET PERCENT

PRECIPITATION 29,11
264173.250 100.00

RUNOFF 0.%25
8391.795 3.18

EVAPOTRANSPIRATION 18.703
169730.219 64.25

DRAINAGE COLLECTED FROM LAYER 3 8.4071
76294 .164 28.88

PERC./LEAKAGE THROUGH LAYER 5 0.001265
11.481 0.00

AVG. HEAD ON TOP OF LAYER 4 1.3504

CHANGE IN WATER STCORAGE 1.074
9745.7733 3.69

SOIL WATER AT START OF YEAR 223.185
2025400.750

SOIL WATER AT END CF YEAR 225.301
2044607.750

SNOW WATER AT START OF YEAR 1.793
16272.418 6.16

SNCW WATER AT END OF YEAR 0.75b1
6811.184 2.58

ANNUAL WATER BUDGET BALANCE ¢.0000 -
0.135 0.00

FhhkhbhhhhAAAXhdhhd A I bAoA d AR hbrdrhdhoh bbb ohhkdodddbhbhdddbhbhdhhdhkrhrhrrrsk
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MONTHLY TOTALS (IN INCHES)} FOR YEAR 6

PRECIPITATION 0.80 1.02 2.30 2.75
3.91 1.39

4.52 3.27 3.87 1.54
3.17 1.03

RUNOFF 0.000 0.000 0.341 0.271
0.080 0.000

0.054 0.032 0.008  0.002
0.041 0.000

EVAPOTRANSPIRATICN 0.383 0.500 G.486 0.209
3.952 1.454

3.493 2.579%9 3.379 0.720
1.182 0.510

LATERAL DRAINAGE COLLECTED 0.0047 0.0011 0.02i0 0.5856
1.4%966 2.5667

FROM LAYER 3 2.0726 1.0114 0.7312 0.64195
0.6077 0.95821
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0,0001
0.0002 06.0004

LAYER b5 0.0003 0.0002 0.0001 0.0001

0.0001 0.0002

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.00% 0.002 0.040 1.149
2.841 5.035
TOP OF LAYER 4 3.935 1.920 1.434 1.219

1.192 1.864
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STD. PEVIATION OF DAILY 0.004 0.001 0.074 0.487
0.483 0.458

HEAD ON TOP OF LAYER 4 1.274 0.391 0.485 0.494
0.798 0.661
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ANNUAL TOTALS FOR YEAR 6
INCHES Ccu

FEET PERCENT

PRECIPITATION 29.57
268347.812 100.00

RUNOFF 0.829
7527.036 2.80

EVAPOTRANSPIRATION 18.848
171049.625 63.74

DRAINAGE COLLECTED FROM LAYER 3 10.7225
97306.492 36.26

PERC./LEAKAGE THROUGH LAYER & 0.001596
14.487 0.01

AVG. HEAD ON TOP OF LAYER 4 1.7200

CHANGE IN WATER STORAGE -0.832 -
7550.125 -2.81

SOIL WATER AT START OF YEAR 225.301
2044607.750

SOIL WATER AT END OF YEAR 224.254
2035105.500

SNOW WATER AT START OF YEAR 0.751

6811.184 2.54
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SNOW WATER AT END OF YEAR 0.966

8763.388 3.27
ANNUAL WATER BUDGET BALANCE 0.0000
0.293 0.00

Fhikkhkhhhhhhhhbhdhdhhhahddrd bbb hdbrbhrddrrrdrdr b hdhhhdh o hxrodhrddhhddhx
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MONTHLY TOTALS (IN INCHES) FOR YEAR ' 7

PRECIPITATION 0.70 0.54 1.87 2.47
4.50 6.03

5.57 2.56 2.03 3.90
1.25 0.79

RUNOFF 0.000 0.025 0.170 0.259
0.109 0.018

0.146 0.014 0.003 0.066
0.043 0.001

EVAPOTRANSPIRATION 0.388 0.353 0.513 0.441
3.994 4.772

3.621 2.258 1.187 1.883
0.375 0.368

LATERAL DRAINAGE COLLECTED 0.2510 0.0576 0.1788 0.4906
0.7071 2.0983

FROM LAYER 3 2.2810 2.1095 0.6555 0.3588
1.5089 0.6306
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0001
0.0001 0.0003

LAYER 5 0.0003 0.0003 0.0001 0.0001

¢.0002 0.0001
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AVERAGE DAILY HEAD ON 0.476 0.121 0.339  0.962
1.342 4.110

TOP OF LAYER 4 4.330 4,005 1.286 0.681
2.960 1.197
STD. DEVIATION OF DAILY 0.196 0.045 0.408 0.087
0.364 0.778

HEAD ON TOP OF LAYER 4 0.477 0.853 0.511 G.346

0.554 0.492

dhhhkhhhhkhdhhhbhbbbhbhbddbhbhdhdrhbhhddddrhdohoddrdxddddrdhrdrd b hdhthhhddk
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ANNUAL TOTALS FOR YEAR 7
INCHES cu

FEET PERCENT

PRECIPITATION 32.21
292305.812 100.00

RUNOFF 0.853
7743, 480 2.65

EVAPOTRANSPIRATION ' 20.134
182719.375 62.51

DRAINAGE COLLECTED FROM LAYER 3 11.3278
102799.648 35.17

PERC./LEAKAGE THROUGH LAYER 5 0.001691
15,349 0.01

AVG. HEAD ON TOP OF LAYER 4 1.8181
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CHANGE IN WATER STORAGE -0.107 -

972.006 -0.33

SOIL WATER AT START OF YEAR 224,254
2035105.500

SOIL WATER AT END OF YEAR 224,778
2039860.870

SNOW WATER AT START OF YEAR 0.9¢66
8763.388 3.00

SNOW WATER AT END OF YEAR 0.335
3035.925 1.04

ANNUAL WATER BUDGET BALANCE 0.0000 -
0.037 0.00

LES RS S SRS SRR R ESERSER S EEREEEREEEEEE R I R R R
L R
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AhkhkhhkAkkhkAhhhhhk

MONTHLY TOTALS (IN INCHES) FOR YEAR 8

PRECIPITATICN 0.84 0.33 2.47 1.25
2.67 4.55

4.53 4.01 2.82 1.78
0.85 1.35
RUNOFF 0.004 0.000 0.220 0.121

0.046 0.010
0.024 0.016 0.002 0.002
0.001 0.000

EVAPOTRANSPIRATION 0.632 0.674 G.461 0.044
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3.039 4.815

3.057 3.821 2,480 1.861
0.771 0.336

LATERAL DRAINAGE COLLECTED 0.1518 0.0354 10,1730 0.6819
1.2150 1.4114

FROM LAYER 3 0.4584 0.6832 0.4472 0.3365
0.1025 0.0282
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.C0000 0.0001
0.0002 0.0002

LAYER 5 0.0001 0.0001 0.0001 0.0001

0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE PDAILY HEAD ON 0.288 0.072 0.328 1.338
2.307 2.769

TOP OF LAYER 4 0.870 1.297 0.877 0.639
0.201 0.053
STD. DEVIATION OF DAILY 0.118 0.028 0.333 0.409
0.699 0.7591

HEAD ON TOF OF LAYER 4 0.350 0.499 0.271 0.152

0.077 0.022

LR SRS S SRR SRR E AR RERERSEREREERTEEERSEEESEEEE R R R e R R
khkkhkkhkhkkikkixkhhdkk
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ANNUAL TOTALS FOR YEAR 8
INCHES CU
FEET PERCENT
PRECIPITATION |, 27.45

249108.750 100.00
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RUNOFF 0.446

4051. 660 1.63

EVAPOTRANSPIRATION 21.971
199386.062 80.04

DRAINAGE COLLECTED FROM LAYER 3 5.7244
51949.078 2G.85

PERC./LEAKAGE THROUGH LAYER 5 0.000901
8.178 0.00

AVG, HEAD ON TOP OF LAYER 4 0.9199

CHANGE IN WATER STORAGE -0.693 -
6286.205 -2.52

SOIL WATER AT START OF YEAR 224.7778

2039860.870

SOIL WATER AT END OF YEAR 223.406
2027406.000
SNOW WATER AT START OF YEAR 0.335
3035.925 1.22
SNOW WATER AT END OF YEAR 1.014
9204.581 3.70
ANNUAL WATER BUDGET BALANCE 0.0000 -
0.023 0.00

dhhkhhkbhkhhhhhhhhdhhhddhhhhdddbhdbrdhbhrdhAd b hkdhhhhdhrhddrhdhhddhdhobthbhs
hhkkhkkhkhdhhkhhd
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khkhhkrkkhkhkthhhk

MONTHLY TOTALS {IN INCHES)} FOR YEAR 9

MAY/NOV JUN/DEC



PRECIPITATION 2.37 0.35 2.02 2.08
3.03 3.57

2.53 2.17

RUNOFF 0.000 0.000 0.24¢4 0.320
0.009 0.049

0.013 0.000 0.008 0.001
0.003 0.000

EVAPOTRANSPIRATION 0.413 0.392 0.426 0.262
3.138 2.737

2.526 1.560 Z2.665 2.195
0.756 0.375

LATERAL DRAINAGE COLLECTED 0.0068 0.0016 0.0005 0.3212
1.2991 2.5052 ‘
FROM LAYER 3 1.9975 0.6423 0.1562 0.4807
0.3862 0.3775
PERCOLATICON/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0001
0.0002 0.0004
LAYER 5 0.0003 0.0001 0.0000C 0.0001

0.0001 0.0001

MONTHLY SUMMARIES FOR DAILY BEADS {(INCHES)

AVERAGE DAILY HEAD ON ¢.013 0.003 0.001 0.630
2.466 4.914

TOP OF LAYER 4 3.782 1.219 0.306 0.913
0.758 0.717
STD. DEVIATION OF DAILY 0.005 0.00% 0.000 0.559
0.783 0.383

HEAD ON TOP OF LAYER 4 0.687 0.501 0,113 0.523

0.192 0.203

IR E RS S SRR SRR T E R TR TR R R R R R R R R R R R R U I VR T S N T 1
khkkkkhhhkhkithhd
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ANNUAL TOTALS FOR YEAR 9

FEET PERCENT

PRECIPITATION
253101.797 100.00

RUNOFF
5864.776 2.32
EVAPOTRANSPIRATION
158302.187 62.54

DRAINAGE COLLECTED FROM LAYER 3

74185.086 29.31

PERC./LEAKAGE THROUGH LAYER
11.129 0.00

AVG. HEAD ON TOP OF LAYER 4

CHANGE IN WATER STORAGE
14738.597 5.82

SCIL WATER AT START OF YEAR
2027406.000

SOIL WATER AT END OF YEAR
2032743.250

SNOW WATER AT START QF YEAR
9204.581 3.64

SNOW WATER AT END OF YEAR
18605.994 7.35

ANNUAL WATER BUDGET BALANCE
0.015 0.00

5

17.

223,

223.

a.

. 646

444

L1747

001226

L3110

.624

406

994

.014

.050

0000
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MONTHLY TOTALS (IN INCHES) FOR YEAR 10

PRECTIPITATION 1.23 0.49 2.43 2.43
1.9% 2.97

1.16 1.17

RUNOFF 0.000 0.018 0.309 0.323
0.059 0.014

0.003 0.036 0.029 0.044
0.009 0.000

EVAPOTRANSPIRATION 0.354 0.465 0.587 0.313
2.157 3.141

1.520 3.974 2.856 1.778
0.390 0.324 '

LATERAL DRAINAGE COLLECTED 0.1043 0.0239 0.0631 0.918¢
1.3247 2.4135

FROM LAYER 3 1.5977 0.4657 1.0296 1.8160
1.2541 0.3235
PERCOLATION/LEAKAGE THROUGH ¢.0000 0.0000 0.0000 O.CO0O01
0.00062 0.0003

LAYER b 0.000z2 0.0001 0.0002 0.0003

0.0002 0.0001

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.198 0.050 0.120 1,802
2.515 4.735
TOP OF LAYER 4 3.033 0.884 2,020 3.447

2.460 0.614
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STD. DEVIATION OF DAILY 0.081 0.019 0.1e66 0.424
0.458 0.474

HEAD ON TOP OF LAYER 4 1.193 0.203 0.550 0.315
0.949 0.252

AhhhkhhhrrkhFrrrrrr kb b hdhhddhr ki hhrdhhkhrdbhbdrrhkhkhrdrrrhdrdhhhkdhdhx
*Ahkhkhkkdkkxhhkrhhkk
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ANNUAL TOTALS FOR YEAR 10

INCHES co

FEET PERCENT

PRECIPITATION 28.70
260452.547 100.00

RUNOFF 0.843
7653.105 2.94

EVAPOTRANSPIRATION 17.899
162432.844 62.37

DRAINAGE COLLECTED FROM LAYER 3 11.3347
102862.477 39.49

PERC./LEAKAGE THROUGH LAYER 5 0.001650
15.33¢9 0.01

AVG, HEAD ON TOP COF LAYER 4 1.8232

CHANGE IN WATER STORAGE -1.379 -
12511.222 -4.80

SOIL WATER AT START OF YEAR 223.994
2032743.250

SOIL WATER AT END OF YEAR 223.819
2031161.7750

SNOW WATER AT START OF YEAR 2.050

18605.994 7.14
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SNOW WATER AT END OF YEAR 0.846

7676.278 2.95
ANNUAL WATER BUDGET BALANCE 0.0000
0.003 0.00

hhkhkhhhhhhkhhdhhhhhhdhhhdhhh bk h ko kh ok b bk A bk bk kb bk hk bk khhhd ok ok kxx
Ahkkdkhbhkhthhdiitsk

hkkdkhhhkdhhhddhhhhddhrrhhddhbhhhrbbhhdhhbhhhhdhhhhdhdhdhhthhhhdrirtk
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH

PRECIPITATION
TOTALS 1.09 0.72 1.81 2.15
3.52 4.53
3,72 3.43 3.13 1.54
1.61 1.47
STD. DEVIATIONS 0.54 0.33 0.54 1.2
1.36 2.13
1,39 1.52 0.69 0.96
0.99 0.61
RUNOFF
POTALS 0.000  0.004  0.217  0.261

0.063 0.046

0.046 0.023 0.010 0.011
0.013 0.004

STD. DEVIATIONS 0.001 0.0C9 0.128 0.104
0.039 0.072
0.046 0.022 0.010 0.023
0.018 0.013
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EVAPOTRANSFPIRATION
TOTALS 0.416 0.485 0.49¢6 0.333
3.290 3.642
3.068 2.656 2.511 1.362
0.710 0.387

STD. DEVIATICNS 0.101 0.107 0.084 0.250
0.933 1.154
1.021 1.260 0.607 0.578
0.288 0.060

LATERAL DRAINAGE COLLECTED FROM LAYER 3
TOTALS 0.0709 0.0163 0.0774 0.5581
1.0979 2.0218
1.6020 1.1778 0.8144 0.5948
0.4434 0.2614

STD. DEVIATICNS 0.0823 0.0190 0.0832 0.2842
0.2841 0.4055
0.6834 0.8155 0.5937 0.449¢
0.5254 0.325%9

PERCOLATION/LEAKAGE THROUGH LAYER 5
TOTALS 0.0000 0.0000C 0.0000 0.0001
0.0002 0.0003
0.0002 0.0002 G.0001 ¢.0001
0.0001 0.0000

STD., DEVIATICNS 0.0000 0.0000 ¢.0000 0.0000
0.0000 0.0001
0.0001 0.0001 ¢.0001 0.0001
0.0001 0.0000

AVERAGES 0.1346 G.0340 0.14770 1.0948
2.0842 3.9661
3.0412 2.2360 1.597¢6 1.1292
0.8698 0.4962

STD. DEVIATIONS - 0.1563 0.0396 0.1579% 0.5575



0.5394 0.7954

1.2974 1.5482 1.164¢ 0.8536
1.0307 0.6187 :

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

INCHES CUO. FEET
PERCENT
PRECIPITATION 28.72 { 2.922) 260652.2
100.00
RUNOFF 0.699 { 0.1973)
6344.98 2.434
EVAPOTRANSPIRATION 19,358 { 2.0891)
175672.48 &7.397 '
LATERAL DRAINAGE COLLECTED 8.73620 ( 2.44465)
79281.844 30.41672
FROM LAYER 3
PERCOLATION/LEAKAGE THROUGH 0.00131 {( 0.00034)
11.%816 0.00457
LAYER 5
AVERAGE HEAD ON TOP 1.403 ( 0.392)
OF LAYER 4
CHANGE IN WATER STORAGE ~0.073 { 0.9879) -

659.05 -0.253

Aok kh kR kR Ak kA k kA ko khh ko hh kA kA h ko khhkhkhhk sk hkkdkhhkkkk ok ok ok
hhhkhkhkhkhhkdhxkhk
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 10
(INCHES)
{CU. FT.)
PRECIPITATION 3.44
31218.000
RUNOFF 0.198
1794.4193
DRAINAGE COLLECTED FROM LAYER 3 0.09837
892.69202
PERCOLATICN/LEAKAGE THRCUGH TAYFR 5 0.000014
0.12465
AVERAGE HEAD CN TQOP OF LAYER 4 5.78%
MAXTMUM HEAD ON TOP OF LAYER 4 8,152
LOCATION OF MAXIMUM HEAD IN LAYER 3
(DISTANCE FROM DRAIN) 29.5 FEET
SNOW WATER 4.52
40801.6602
MAXIMUM VEG. SOIL WATER {VOL/VOL) 0.4630
MINIMUM VEG. SOIL WATER {VOL/VOL) 0.1160

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

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.

32



LA SRR A RS R AR SR SRS SRR SRR L EEEEEESEEESEEEEEEREEEE R R R R R
kkkxhkrkhkhhkhkk

33



LRSS R EEEEEESEEEEERLESEEEESEREEEEEEEEEREEE LR R R R R
khkktkkhkkhkikhArhkhik

FINAL WATER STORAGE AT END OF YEAR 10

LAYER {INCHES) (VOL/VOL)
1 26880 o.2201
2 210.2400 0.2920
3 0.6425 0.0535
4 0.0000 0.0000
5 10,2480 0.4270
SNOW WATER _ 0.846

hhkkdhkkhkhkhkhhkhhkhrhhhrxhh kb hbdbhhohdhhbhkhkdkh ko xhhhddrrdhdrdhrhhhhhrxdk
dhkok ok ok okodkkxokkkk
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Fhkdhdhkrrhhix

34



hhkhkhkhkhhhhhhhhhkdddhbhhhrhhhhhdhhhhhkrdhhhdhrohhdrbhhhddbhbhrhddoxhrhx
hkhkkkhkkhhkhkhx

hhkhkhhkhkhkhhkhhhhkhhhhhhhddbbhbdrk bbbk bdbhhddhbbhhbhhh bbb bbb hdrdhix
AhkkrEhhkkkhhk
* %
*
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* %

* % HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
* ok

** HELP MODEL VERSICN 3.07 (1 NOVEMBER 1997)

* *

** DEVELOPED BY ENVIRONMENTAL LABORATORY

* %

**x USAE WATERWAYS EXPERIMENT STATION

* %
**x FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
* &
* ok
* K
* %
* &
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PRECIPITATION DATA FILE:

c:\download\Phase3.D4
TEMPERATURE DATA FILE: c¢:\download\Phase3.D7
SOLAR RADIATION DATA FILE: a:\download\Phase3.D13
EVAPOTRANSPIRATION DATA: c:\download\Phase3.D11
SOIL AND DESIGN DATA FILE: c:\download\Phase3.D10
OUTPUT DATA FILE: c:\download\Phase3.0UT
TIME: 14:27 DATE: 5/30/2013
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TITLE: Regional Landfill Phase 3

LRSS R SR SRR SES LA EEE LS EESESSIEERS SRS ESEESEEEREEEEEREEEEEEEEEE R
Ak hkhkhk kX hhkhkhhd

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

PROGRAM.
LAYER 1
TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 8
THICKNESS = 12.00. INCHES
PORCSITY = 0.4630 VOL/VCL
FIELD CAPACITY = 0.2320 VOL/VCL
WILTING POINT = 0.1160 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2715 VOL/VOL
EFFECTIVE SAT, HYD. COND. = 0.369999994000E-03
CM/SEC
LAYER 2
TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
THICKNESS = £80.00 INCHES
POROSITY = 0.6710 VCL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL
WILTING PQINT = 0.0770 VOL/VOL
INITIAL SQOIL WATER CONTENT = 0.2920 VOL/VOL
EFFECTIVE SAT. HYD. COND. = $.100000005000E-02
CM/3EC

LAYER 3

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 1



N

12.00 INCHES
0.4170 VOL/VCL
0.0450 VOL/VCL
0.0180 VOL/VOL
0.0543 VOL/VCL

0.9998599978000E-02

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SCIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

I

i

CM/SEC
SLOPE = 3.00 PERCENT
DRAINAGE LENGTH = 100.0 FEEY
LAYER 4
TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35
THICKNESS o 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 vVOIL/VOL
EFFECTIVE SAT. HYD. COND. = 0.199999596000E-12
CM/SEC
FML PINHCLE DENSITY = 1.00 HOLES/ACRE
FMI, INSTALLATICN DEFECTS = 4.00 HOLES/ACRE
FML PLACEMENT QUALITY = 3 - GOOD »
LAYER 5
TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16
THICKNESS = 24,00 INCHES
POROSITY = 0.4270 VOL/VQL
FIELD CAPACITY = 0.4180 VOL/VOL
WILTING POINT = 0.3670 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.4270 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000001000F-06
CM/SEC :

GENERAL DESIGN AND EVAPORATIVE ZONE DATA



DEFAULT

BARE

PERCENT

INCHES/YE

DEGREES

INCHES

USING

MINNESQTA

NOTE: SCS5 RUNOFF CURVE NUMBER WAS COMPUTED FROM

SOIL DATA BASE USING SOIL TEXTURE # 8 WITH

GROUND CONDITICNS, A SURFACE SLOPE OF 10.% AND

A SLOPE LENGTH OF 200, FEET,.
SCS RUNOFF CURVE NUMBER = 91.00
FRACTION OF AREA ALLOWING RUNOFF = 0.0
AREA PRCJECTED ON HORIZONTAL PLANE = 2.80
EVAPORATIVE ZONE DEPTH = 8.0
INITIAL WATER IN EVAPORATIVE ZONE = 2.33
UPPER LIMIT OF EVAPORATIVE STORAGE = 3.70
LOWER LIMIT OF EVAPORATIVE STORAGE = 0.%2
INITIAL SNOW WATER = 0.9%9
INITIAL WATER IN LAYER MATERIALS = 212.71
TOTAL INITIAL WATER = 213.71
TOTAL SUBSURFACE INFLOW = 0.00

AR

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

EVAPOTRANSPIRATION AND WEATHER DATA

DULUTH MINNESOTA

STATION LATITUDE

MAXIMUM LEAF AREA INDEX
START OF GROWING SEASCN (JULIAN DATE}
END OF GROWING SEASON (JULIAN DATE)

Il

Ii

I

It

EVAPORATIVE ZCNE DEPTH =

AVERAGE
AVERAGE
AVERAGE
AVERAGE
AVERAGE

ANNUAL WIND SPEED =
1ST QUARTER RELATIVE HUMIDITY =
2ND QUARTER RELATIVE HUMIDITY =
3RD QUARTER RELATIVE HUMIDITY =
4TH QUARTER RELATIVE HUMIDITY =

0 ACRES
INCHES
0 INCHES
4 INCHES
8 INCHES
8 INCHES
8 INCHES
5 INCHES
46.50
0.00
144
261
8.0
11.20 MPH
70.00 %
66.00 %
74.00 %
74.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED

COEFFICIENTS FOR DULUTH

NORMAL MEAN MONTHLY PRECIPITATION

(INCHES)



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

1.20 0.90 1.78 2.16 3.15
3.96

3.96 4,12 3.26 2.21 1.69
1.29

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED
USING
COEFFIGIENTS FCR DULUTH
MINNESOTA
NORMAL MEAN MONTHLY TEMPERATURE (DEGREES
FAHRENHEIT)
JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV

JUN/DEC

6.30 12.00 22.90 38.30 50.30
59.40

65.30 63.20 54.00 44.20 28.20
13.80

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED
USING
COEFFICIENTS FOR DULUTH

MINNESOTA

AND STATION LATITUDE = 46.50 DEGREES

hhkk kA kb bhkhdhkd bbbk brdbbbhbdhodbbbdhh bbb bbhddbhddbhbhibdddrdrrrrdbdddd
dhkkhhh kb hhihk

MONTHLY TOTALS (IN INCHES) FOR YEAR 1

MAY/NOV JUN/DEC



PRECIPITATION 0.51 0.83 1.24 1.02
1.64 3.93

2.99 0.77

RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.0G0 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.510 0.500 0.4Z2¢ 0.173
1.782 4.304

2.107 4.433 2.408 0.633
1.035 0.478

LATERATL. DRAINAGE CCLLECTED 0.084¢ 0.01%4 0.0742 0.4957
0.8lee 1.5295

FRCM LAYER 3 0.5710 0.3619 0.2378 0.4491
0.1171 0.1552
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0001
0.0001 0.0002

LAYER 5 0.0001 0.0001 0.0000 0,0001

0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.1l6l 0.041 0.141 0.972
1.550 3.000 _

TOP OF LAYER 4 1.084 0.687 0.466 0.853
0.230 0.295
STD. DEVIATION OF DAILY 0.066 0.015 0.208 0.283
0.745 0.740

HEAD ON TOP OF LAYER 4 0.411 0.122 0.1562 0.271

0.091 0.125

hkhhhkkhhhkdhhhhhhodhddbhdhhhdk b ko bbbk ddbdhdhbbhdrhhhdhbhrdrdrdrhohrrdhhrh
dhkdhhkhkkhdrhkdhk
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ANNUAL TOTALS FOR YEAR 1

INCHES CO.

FEET PERCENT

PRECIPITATION 23.70
240886.828 100.00

RUNOFF 0.000
0.000 0.00

EVAPOTRANSPIRATICN 18.788.
1909264.109 79.28

DRAINAGE COLLECTED FROM LAYER 3 4.9121
49926.215 20.73

PERC. /LEAKAGE THROUGH LAYER 5 0.000783
7.955 0.00

AVG. HEAD ON TOP OF LAYER 4 0.7900

CHANGE IN WATER STORAGE -0.001 -
11.632 0.00

SOIL WATER AT START OF YEAR 212.718
2162063.500

SOIL WATER AT END OF YEAR 212,717
2162051.750

SNOW WATER AT START OF YEAR 0.998
10138.972 4.21

SNOW WATER AT END OF YEAR 0.998
10138.972 4,21

ANNUAL WATER BUDGET BALANCE 0.00090
0.187 0.00

Ahkkbkhhhkhhkhdhhdhhdhhhiohhrhhhhhhhdhhhbhhhbdbhbhhhbhhbbhhhdrthb kit rdrktd
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MONTHLY TOTALS (IN INCHES) FOR YEAR 2

PRECIPITATION 0.65 0.95 1.83 5.02
4.48 5.12

3.67 1.18 4.03 1.03
.50 2.51

RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0,000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.386 0.428 0.462 0.922
3.889 3.426

3.614 0.363 3.058 1.389
0.860 0.360

LATERAL DRAINAGE COLLECTED 0.0838 0.0192 0.0828 0.6632
1.1736 1.8952

FROM LAYER 3 2.5230 2.7382 1.8212 0.6418
0.1555 0.0398
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 O0.0000 0.0001
6.0002 0.0003

LAYER 5 0.0004 0.0004 ©0.0003 0.0001

0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.15¢ 0.040 0.157 1.301
2.228 3.726
TOP OF LAYER 4 4.790 5.198 3.573 1.218

0.305 0.076



STD. DEVIATION OF DAILY 0.065 0.015 0.173 0.315
0.767 0.531

HEAD ON TOP OF LAYER 4 0.344 0.329 0.677 0.491
0.122 0.031

R R E AL AR E LS SRR ST RS SRS EE R R LSRR LR EEEE SRR R R
L B

AFE KA AKX KA R KX A AT A A dh bbb hrd bk h v bbbk d b b hkddbhhhddbbhhhkdbbhdbdhhrhrds
dAx Ak rkhkhkhkhdhh

ANNUAL TOTALS FOR YEAR 2
INCHES cu

FEET PERCENT

PRECIPITATION 30.97
314779.094 100.00

RUNCFF 0.000
0.000 0.00

EVAPOTRANSPIRATION : 15.156
194702.125 61.85

DRAINAGE COLLECTED FRCM LAYER 3 11.8413
120354.633 38.23

PERC./LEAKAGE THROUGH LAYER 5 0.001737
17.650 0.01

AVG. HEAD ON TOP OF LAYER 4 1.8975

CHANGE IN WATER STORAGE -0.029 -
295,381 -0.09

'SOIL WATER AT START OF YEAR 212.717
2162051.750

SOIL WATER AT END OF YEAR 211.%02
2153772.750

SNOW WATER AT START OF YEAR 0.5%%8

10138.972 3.22

10



SNOW WATER AT END OF YEAR 1.783

18122.623 5.76
ANNUAL WATER BUDGET BALANCE 0.0000
0.080 0.00

LRSS AR ER R E S SR RS S ES SR AL SRR L ELERSEEREESSEREEEEEEEEEREEETERE S
*kok ok ok ok ok kok ok ok ok ok ok

ER RS RS SRR RS EEEEE RS EEEE AT TR R EE RS E R AR EE R R R R R
AhkdAkkkhhhkhhhk

MONTHLY TCOTALS ({IN INCHES) FOR YEAR 3

PRECIPITATION 1.30 0.56 0.82 0,74
6.23 9.47

5.20 2.18 2.92 1.15
1.01 1.18
RUNCFF 0.000 0.000 0.000 0.000

0.000 3.000
0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.485 0.571 0.670 0.417
4.904 5.226

4.680 1.786 2,732 1.327
0.495 0.358

LATERAL DRAINAGE CCLLECTED 0.0096 0.0022 0.0006 0.1243
1.0053 1.89%61

FROM LAYER 3 1.4983 2.2546 2.3831 0.8118
0.1926 0.0493 -
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000
0.0002 0.0003

LAYER 5 0.0002 0.0003 0.0003 0.0001

0.0000 0.0000
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AVERAGE DAILY HEAD ON 0.018 0.005 0.001 0.244
1.909 3.720 '

TOP OF LAYER 4 2.844 4,280 4.675 1.541
0.378 0.094
STD. DEVIATION OF DAILY 0.007 0.002 0.000 0.425
0.606 0.408

HEAD ON TOP OF LAYER 4 0.313 0.712 0.851 0.632

0.151 0.038

LR R RS AR S R FEE RS EE SRS RS RERSEEELS SR SEELEESELEEEEEEE LR RS R R R

L i

LA R SRS R ER SRR SRS EREFREERSEREEEEEEERSER RS EEEEEEEEE SRR SRR R R R
hkkhkhdhhhkhkhhhsh

ANNUAL TOTALS FOR YEAR 3
INCHES CU

FEET PERCENT

PRECIPITATION 32.76
332972.687 100.G0

- RUNOFF 0.000

0.000 0.00

EVAPOTRANSPIRATION 23.651
240387.125 72.19

DRAINAGE COLLECTED FROM LAYER 3 10.2278
103955.430 31.22

PERC. /LEAKAGE THRCUGH LAYER 5 0.001504
15.284 0.00

AVG. HEAD ON TOP CF LAYER 4 1.6423

12



CHANGE IN WATER STCRAGE ~-1.120 -

11385.213 -3.42

SOIL WATER AT START OF YEAR 211.902
2153772.750

SOIL WATER AT END OF YEAR 211.743
2152154.750

SNOW WATER AT START OF YEAR 1.783
18122.623 5.44

SNOW WATER AT END OF YEAR 0.822
8355.312 2.51

ANNUAL WATER BUDGET BALANCE ¢.000C0
0.073 0.00

hkkkkkdhhhhhkhhhdkbbhhdhohkkbhrbhdhhrdbdrddhhrdhdbhxr bbb hrdrrdrhbrbhdhhkx
khkkkhkdkhkxhkkhhhhkx

hhkhkhhdrhhhhdhrdFdhhhdrdddhdhdradhbhdhbrbhhdhrhbhrhddhdhrhhbhdthrhhhhhdrdhdhdhk
*hkhhkkhkhkkhkhhhk

MONTHLY TOTALS (IN INCHES) FOR YEAR 4

PRECIPITATION 1.30 0.82 1.74 1.50
3.81 3.92
1.36 4,38 2.44 0.90
0.60 2.08

RUNOFF 0.000 0.000 0.000 0.0C00
0.000 0.000

0.000 0.000 0.000 0.C00
0.000 0.000 :

EVAPCTRANSPIRATION 0.286 0.605 0,395 0.103

13



3.360 2.989

1.955 3.561 1.969 0.€19
0.881 0.357

LATERAL DRAINAGE COLLECTED 0.01ig 0.0028 0.0008 0.3210
1.3060 2.2809

FROM LAYER 3 1.6035 0.6404 0.5050 0.2800
0.0693 40,0177
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0,0001
¢.0002 0.0003

LAYER 5 0.0002 0.0001 0.0001 0.0000

0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.023 0.006 0.001 0.630
2.479 4.474

TOP OF LAYER 4 3.044 1.216 0.991 0.532
0.136 0.034
STD. DEVIATION OF DAILY 0.008 0.002 0.001 0.817
0.297 0.593

HEAD ON TOP OF LAYER 4 1,032 0.33¢ 0.245 0.191

0.054 0.014

khkkkAhhkhkkhddhkhAdAhhrhdkrr A A AN A bk vk h kbbb hhhdkdbhkhohhhbhkhhkdhdhrhbdrhhrhxrxdkhx
khkkkhkAFhkhkkkkhhh %k

FhhhAAdkhFdhhdhxdhhhhdhdrhrhhhddrhhhrhdrrohhkFddhorhbhhhddrrhhbhhbhbhhrbhdhhrxhdhkhi
khkkhAhkhhkhhdkxi

ANNUAL TOTALS FOR YEAR 4

FEET PERCENT

PRECTPITATION 24,86
252677.156 100.00

14



RUNOFF 0.000

0.000 0.00

EVAPOTRANSPIRATION 17.121
174013.859 68.87

DRAINAGE COLLECTED FROM LAYER 3 7.03%4
71548.,633 . 28.32

PERC./LEAKAGE THROUGH LAYER 5 0.001059
10.768 0.00 ‘

AVG, HEAD ON TOFP OF LAYER 4 1.1304

CHANGE IN WATER STORAGE ' 0.695
7103.761 2.81

SOIL WATER AT START OF YEAR 211.743

2152154.750

SOIL WATER AT END OF YEAR 211.471
2149388.750

SNOW WATER AT START OF YEAR 0.822
8355.312 3.31

SNOW WATER AT END OF YEAR 1.793
18225.107 7.21 ‘

ANNUAL WATER BUDGET BALANCE 0.0000
0.149 0.00

kFx KA XAk AT AR AN F A A kA hFrA A b ahkdddbhdhhhhkohbhrhxrArhhdhhdrdddhhhhd e hkhdsd
kAhxkkhkhkhkkixkhkhkhhhk

LR RS A S SRR EREEEE SR EESEERERES AL LSRR EREEEEEFEEEEREEE R EEEFESEL TSRS
ok ok ok ke ok ok e ok ke ok ok ok ke

MONTHLY TOTALS {IN INCHES) FOR YEAR 5

MAY/NOV JUN/DEC



PRECIPITATION 1.17 1.36 1.38 2.26
2.94 4.38

2,04 1.60

RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATICN 0.322 0.358 0.536 0.451
2.702 3.542

4,048 2,352 2.601 1.090
0.325 0.369

LATERAL DRAINAGE COLLECTED 0.0043 0.0010 0.22068 1.2646
0.9677 2.0057

FROM LAYER 3 2.0864 1,3591 0.8845 0.3338
0.0811 0.0207
PERCOLATION/LEAKAGE THRQUGH 0.0000 0.0000 ©.0000 0.0002
0.0001 0.0003 .

LAYER 5 0.0003 0.0002 0.0001 0.0001

0.0000 0.0000

AVERAGFE, DAILY HEAD ON 0.008 0.0602 0.419 2.481
1.837 3.935

TOP OF LAYER 4 3.961 2.580 1.735b 0.634
0.159 0.039 '
STD. DEVIATION OF DAILY ¢.003 0.00% 0.650 0.576
G.212 0.688

HEAD ON TOP OF LAYER 4 0.384 0.437 0.562 0.241

0.063 0.01e

RS AR A S S SR A SRR SR EE SRR ERE AR R EEEE LSRR SSEE R R RS R R R ]
khkhkkrdhk ki xhkkh
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khkkhkhhhhkhhhhhkrbhdbhdhhdhhhbhdhhhhhhhbhhkhbhdrhddxdtrdbhhdhbhrhbddhhhhohtdhhhhdsk

hhkdhkkhkdhhhhdhk

0.022 0.00

ANNUAL TOQTALS FOR YEAR 5
INCHES Ccu
FEET PERCENT
PRECIPITATION 29.11
295874.031 100.00
RUNOFF 0.000
0.000 0.00
EVAPOTRANSPIRATION 18.696
190030.484 64.23
DRAINAGE COLLECTED FRCM LAYER 3 9.2295
93808.984 31.71
PERC./LEAKAGE THROUGH LAYER 5 0.001378
14.011 0.00
AVG. HEAD ON TOP OF LAYER 4 1.4825
CHANGE IN WATER STORAGE 1.183
12020.550 4,06
S01IL WATER AT START OF YEAR 211.471
2149388.750
S30IL WATER AT END OF YEAR 213.6%96
2172006.000
SNCW WATER AT START CF YEAR 1.793
©18225.107 6.16
SNOW WATER AT END OF YEAR 0.751
7628.526 2.58
" ANNUAL WATER BUDGET BALANCE 0.0000

L2 AR RS SR R RS L AR EESEREEE SRR ST LSS SEPERLEEEEETEEESEEEEEEEEEEEETEE

hkkhkihkhkhkhkhrkhik
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(A SRR R RS SRR EEE SRR SRR S SRR R SRR RS EEREEEEEEEEEEEE R R R
Fhkkdhkkkhhhkhhhk

MONTHLY TOTALS (IN INCHES) FOR YEAR 6

PRECIPITATION 0.80 1.02 2,30 2.75
3.91 1.39

4.52 3.27 3,87 1.54
3.17 1,03

RUNOFF ¢.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.383 0.500 0.486 0.209
3.960 1.455

3.509 2.590 3.378 0.720
1.182 0.510

LATERAL DRAINAGE COLLECTED 0.0050 0.0011 0.0244 0.5789
1.5185 2.6554

FROM LAYER 3 2,5014 1,2017 0.8027 0.6617
0.6554 0.9839
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0001
0.0002 0.0004

LAYER 5 0.0004 10,0002 0.0001 0.0001

0.0001 0.0002

MONTHLY SUMMARIES FOR DAILY HEADS {INCHES)

AVERAGE DAILY HEAD ON 0.009 0.002 0.046 1.136
2.883 5.209
TOP OF LAYER 4 4.749 2.281 1.575 1.256

1.286 1.868

18



STD. DEVIATION OF DAILY 0.004 0.001 0.086 0.463
0.524 0.469

HEAD ON TOP OF LAYER 4 1.13% 0.458 0.443 0.508
0.854 0.666

*****************************************************************
KrAEAXEKAKT AKX KK

HEAFAIA A AA KRNI A AT AR A A AT Ak bhhkrd b hkdk bk bk bbbkt b hdhbhddddddhhorrridrdrk
khkhkdkhkkhkkikkhkkhhXrhx

ANNUAL TOTALS FOR YEAR 6
INCHES Cu

FEET PERCENT

PRECIPITATION 29.57
300549.562 100.00

RUNOCFF 0.000
0.000 0.00

EVAPOTRANSPIRATION 18.885
191946.102 63.87

DRAINAGE COLLECTED FROM LAYER 3 11.5901
117801.922 39.20

PERC./LEAKAGE THROUGH LAYER 5 0.001714
17.4195 0.01

AVG. HEAD ON TOP OF LAYER 4 1.8583

CHANGE IN WATER STCRAGE -0.907 -
9215.928 -3.07

SOIL WATER AT START OF YEAR 213.686
2172006.000

SOIL WATER AT END OF YEAR 212.574
2160603.500

SNCOW WATER AT START OF YEAR 0.751

T628.526 2.54
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SNOW WATER AT END OF YEAR 0.966

9814.995 3.27
ANNUAL WATER BUDGET BALANCE 0.0000
0.023 0.00

(e S R TSRS ST A RS S SRS R ESEESEEESE LT EE RS LSRR R EEERETEEER SRR R R R R R R R
kkkkhkkhkhrhkkhhhkhkx

SRR RS RS SAEEE R R SRS AL NSRS AR SR SRS RERSEEEREELEEE RS EERERESEEEEEEE]
EEEE R SRS SRS R

MONTHLY TOTALS {IN INCHES) FOR YEAR 7

PRECIPITATION 0.70 0.54 1.87 2.47
4.50 6.03 .

5.57 2.56 2.03 3.90
1.25 0.79

RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATICHN 0.388 0.353 0.513 0.441
3.9893 4.755

3.574 2.268 1.205 1.883
0.375 0.368

LATERAL DRAINAGE COLLECTED 0.2510 0.05%76 0.2011 0.6379

0.7476 2.153Z2

FROM LAYER 3 2,2808 2,3803 0.8492¢% 0.3871
1.5353 0.6605
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0C00 ©0.0000 0.000L
0.0001 0,0003

LAYFER 5 0.0003 0.0003 0.0001 00,0001

0.0002 0.0001
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AVERAGE DAILY HEAD ON 0.477 6.121 0.382 1.251
1.419 4,224

TOP OF LAYER 4 4.330 4.519 1.667 0.735
3.012 1.254
STD. DEVIATION OF DAILY 0.196 0.045 0.533 0.095
0.368 0.777

HEAD ON TOP OF LAYER 4 0.539 0.575 0.664 0.318

0.609 0.515

A KA R AR h A Ed kb hk bk kv bk dodd b hkhdrhdhhhhbhhhdhhddhbdhddddh bt hhdtixsk
*hhkhkhkhkrhkhbhhhhr

AhkAhAAAhIhAhrhFdh A rhkddhhhkrdh b hdddbhkdrbhbhdddbrhbddhhbhbbhhrbhrbrbthdhhk
Akkthkxhkhkhkxkhik

ANNUAL TOTALS FOR YEAR 7
INCHES cu.

FEET PERCENT

PRECTPITATION 32.21
327382.500 100.00

RUNOFF 0.000
0.000 0.00

EVAPOTRANS PTRATION 20.116
204462.016 62.45

DRAINAGE COLLECTED FROM LAYER 3 12.1422
123412 .836 37.70

PERC./LEAKAGE THROUGH LAYER 5 0.001805
18.341 0.01

AVG. HEAD ON TOP OF LAYER 4 1.9492
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CHANGE IN WATER STORAGE -0.050 -

510.780 -0.16 :

SOIL WATER AT START OF YEAR 212.574
2160603.500

SOIL WATER AT END OF YEAR 213.155
2166507.500

SNOW WATER AT START OF YEAR 0.966
9814,995 3.00

SNOW WATER AT END OF YEAR 0.335
3400.236 1.04

ANNUAL WATER BUDGET BALANCE 0.0000
0.085 0.00

EAKAATA A A TE LA LA AT I A AR A AR A LTI A AR AR kA bbbk kb h kb bk kb ok d bk hd b
LER RS LRSS SR T

LA SR SR A RS LSS ELERSETERERESERELESESLEREESEEEEEEEEEEEEEEEEEEEEE
dhkhhkhrkhbhhhhk

MONTHLY TOTALS (IN INCHES) FOR YEAR 8

PRECIPITATION 0.84 0.33 2.47 1.25
2.67 4.55

0.85 1.35
RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.632 0.674 0.461 0.044
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3.004 4.816

3.056 3.789 2.467 1.883
0.771 0.336

LATERAL DRAINAGE COLLECTED 0.15%0 0.0371 0.20%2 0.8311
1.3114 1.5515
FROM LAYER 3 0.5056 0.6984 0,4961 0.3445
0.0953 0.024¢6
PERCOLATION/LEAKAGE THROUGH ¢.0000 0.0000 0.0000 0©.0001
0.0002 0.0002
LAYER 5 0.0001 0.0001 ©0.0001 0.0001

0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD OMN 0.302 0.075 0.397 1.630
2.489 3.044

TOP OF LAYER 4 0.960 1.326 0.973 0.654
0.187 0.047
STD. DEVIATION OF DAILY 0.124 0.029 0.506 0.418
0.686 0.826

HEAD ON TOP OF LAYER 4 0.386 0.534 0.314 0.177

0.074 0.019

Thkhkhhkhddhhddhhhhhdbddhhhhhthbhhhhbhhhbitrddhdhhhdhdhithrdrhdhhhbdhhidthhxk
dhkAdhkhkkhrhh ik

LA S S SRR R SR RS S AEREREREEESEEES SRSt ERESSERE SRR EEERESEEEEEEEESEEE]
kxkkhkkhkhhkhkdhhhhk

ANNUAL TOTALS FOR YEAR 8
INCHES CU
FEET PERCENT
PRECIPITATION 27.45

279001.812 100.00
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RUNOFF 0.000

0.000 0.00

EVAPOTRANSPIRATION 21.932
222917.094 789.90

DRAINAGE COLLECTED FROM LAYER 3 £.2638
63664.777 22.82

PERC./LEAKAGE THROUGH LAYER 5 0.000977
9.529 0.00

AVG. HEAD ON TOP OF LAYER 4 1.0070

CHANGE IN WATER STORAGE -0.747 -
7589.880 -2.72

SOIL WATER AT START OF YEAR 213.155

2166507.500

SOIL WATER AT END OF YEAR 211.729
2152008.750
SNOW WATER AT START OF YBAR 0.335
3400.236 1.22
SNOW WATER AT END OF YEAR 1.014
10309.131 3.70
ANNUAL WATER BUDGET BALANCE 0.0000 -
0.113 0.00

Fhhkhkhkhkdhhkdhhhkhhhthhhhhdhhhhhhdrhhdhhddhdhdbhhkddhddhdhdhhhddbhdhhdrhddrdrx
hokkkok ok ok kokkkkd

KhkhkkdhhhkrhdhhhrdhkhdhhrhA koo hhrhdbhhddhhdhdrbrhbhdhhbhhdrrrar bk h bbb ii
hhkkhhkdxhdktxhkhk

MONTHLY TOTALS (IN INCHES) FCR YEAR 9

MAY/NOV JUN/DEC



PRECIPITATION 2.37 0.35 2.02 2.08
3.03 3.57

2.53 2.17

RUNOFF 0,000 0.000 0,000 0.000
0.000 0.000

0.000 0.000 0.00¢ 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.413 0.392 0.426 0.262
3.116 2.763

2.5501 1.560 2.742 2.182
0.760 0.375

LATERAL DRAINAGE COLLECTED 0.005% 0.0014 0.0004 0.3276

1.3052 2.5708

FROM LAYER 3 2.2607 0.8449 0.2023 0.4689
0.3581 0.3723
PERCOLATION/LEAKAGE THROUGH ¢.0000 0.0000 0.0000 0.0001
0.0002 0.0004

LAYER 5 ¢.0003 0.0001 0.,0000 0©.0001

0.0001 0.0001

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.011 0.003 0.001 0.643
2.478 5.043

TOP OF LAYER 4 4,292 1.604 0.397 0.850
0.702 0.707
STD. DEVIATION OF DAILY 0.005 0.001 0.000 0.541
0.815 0.398

HEAD ON TOP OF LAYER 4 0.471 0.659 0.155 0.437

0.201 0.199%

hhkdkkdkhkhhkkdkhhddhbdhdhkhkdhdhhrdhddhbrdbdrddrdrhxrhbhhhhhhhidddkikdookhdokkkh ko
*hhkkhhkhhhhkthhkrx
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IEE P EE SR ST LSS L L LSS LTSS L LS RER SRS SRS EEEEEEL LRSS RSELELEREE LSRN

LR R SRR RS S RN

ANNUAL TOTALS FOR YEAR 9

PRECIPITATION
283474,000 100.00

RUNOFF
0.000 0.00

EVAPOTRANSPIRATION
178384.344 62.93

DRAINAGE COLLECTED FROM LAYER

88615.844 31.26

PERC./LEAKAGE THROUGH LAYER
13.228 0.00

AVG. HEAD ON TOP OF LAYER 4

CHANGE IN WATER STORAGE
1l6460.391 5.81

S0IL WATER AT START OF YEAR
2152008.750

SOIL WATER AT END OF YEAR
2157939.500

SNOW WATER AT START OF YEAR
10309.131 3.64

SNOW WATER AT END OF YEAR
20838.713 7.35

ANNUAL WATER BUDGET BALANCE
0.211 0.00

5

0.000

17.551

g.718¢6

0.001301

1.3975

1.619

211.729

212.312

1.014

2.050

0.0000

kA hkhhArhkd AT AL A b hhhdhdrhhhdhhkdhhkhhkdbdbhbrbdbddbhbhdhrhhhddr bbbk hhhhkrkhdhn

kA hkhkkAk kXA A XXX
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hhkkkkhhhhhk Ak hkhhkhkh Ak hhk kb bk hhhhkhkkkd bk hhkhkh kA d hkdhhk ko hhkhhkkdhkh ko
dokokokkok ok ok ok ko ok ok &

MONTHLY TOTALS (IN INCHES) FOR YEAR 10

PRECIPITATION 1.23 0.49 2.43 2.43
1.99 2.97

1.98 6.68 3.82 2.35
1.16 1.17

RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.354 0.465 0.587 0.313
2.163 3.182

1.731 3.964 2.931 1.789
0.389 0.324

LATERAL DRAINAGE COLLECTED 0.1031 0.0236 0.0522 0.8780
1.3130 2.4979

FROM LAYER 3 1.9212 0.5604 1.0711 1.8637
1.2631 0.3251
PERCOLATION/LEAKAGE THROUGHE 0.0000 0.0000 0.0000 0.0001
0.0002 0.0004

LAYER 5 0.0003 0.0001 0.0002 0.0003

0.0002 0.0001

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.19¢6 0.050 0.098 1.722

2.493 4.800
TOP OF LAYER 4 3.647 1.064 2.101 3.538

2.478 0.617
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STD. DEVIATION OF DAILY 0.080 0.019 0.142 0.420
0.512 0.510

HEAD ON TOP OF LAYER 4 . 1.348 0.249 0.534 0.301
0.963 0.254

AEEKR T AR TR R KA AR RS A h A I A kb Ak hkhh o hhk Ak Ak hk ko d A b Ak bk kFh kA ddxr bk kb dhkhhk &k
khkkkkkkhkhkhkhk

RS SRR RS R R R RS R R RS R R . e g R R A R A I R SRR A
R R

ANNUAL TOTALS FOR YEAR 10

INCHES cu
FEET PRERCENT

PRECIPITATION 28.70
291706.844 100.00

RUNOFF 0.000
0.000 0.00

EVAPOTRANSPIRATION 18.192
184906.094 63.39 :

DRAINAGE COLLECTED FROM LAYER 3 11.8725
120671.625 41.37

PERC. /LEAKAGE THROUGH LAYER 5 0.001763
17.916 0.01

AVG. HEAD ON TOP OF LAYER 4 1.9087

CHANGE IN WATER STORAGE ~1.366 -
13888.806 ~4.76

SOIL WATER AT START OF YEAR 212.312
2157939.500

SOTL WATER AT END OF YEAR 212.150
2156292.000

SNOW WATER AT START OF YEAR 2.050

20838.713 7.14
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SNOW WATER AT END OF YEAR 0.846

8597.432 2.95
ANNUAL WATER BUDGET BALANCE 0.,0000
0.008 0.00

LA AL A SR SRR SR LR ST RS RS EES RS L RS R RS EEEEERE AR R SRS E AR TSRS
dhhkkhkhkAxhhxhrAk

hhkkkh kbbb rhdhdrhdbd kb b hbhhhbdFrhhrbhbhbhhdh bbb dh kbbb bk rtrxdhhhdk
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH

PRECIPITATION
TOTALS 1.09 0.72 1.81 2.15
3.52 4.53
3.72 3.43 3.13 1.54
1.6l 1.47
STD. DEVIATIONS 0.54 0.33 0.54 1.22
1.36 2.13
1.3% 1.52 0.69 0.96
0.99 0.6l
RUNOFF
TOTALS 0.000 0.000 0.000 0.000

0.000 0.000
0.000 0.000 0.000 0.000
0.000 0.000

STD. DEVIATIONS $.000 0.000 0.000 ¢.000
0.000 0.000
0.000 0.000 0.000 0.000
0.000 0.000
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EVAPOTRANSPIRATION
TOTALS 0.416 0.485 0.496 0.333
3.287 3.646
3.082 2.667 2.549 1.352
0.707 0.387

STD. DEVIATIOCNS 0.101 0.107 0.084 0.250
0.938 1.146
0.973 1.266 0.609 0.576
0.297 0.060

LATERAL DRAINAGE CCLLECTED FROM LAYER 3
TOTALS 0.0718 0.0165 0.0866 0.6122
1.1465 2.10490
1.7752 1.3040 0.9254 0.6242
0.4523 0.2649

STD. DEVIATIONS 0.0829 0.0191 0.0904 0.3276
0.2504 0.4001

0.7352 0.8557 0.6935 0.4673
0.5334 0.3294

PERCOLATION/LEAKAGE THROUGH LAYER 5

TOTALS 0.0000 0.0000 0.0000 0.0001
0.0002 0.0003

0.0003 0.0002 0.0001 0.0001
0.0001 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000
0.0000 0.0001

0.0001 0.0001 0.0001 0.0001
0.0001 0.0001

AVERAGES 0.1363 0.0345 0.1¢44 1.2010
2,1765 4.1274

3.3700 2.4755 1.8153 1.1851
0.8872 0.502%

STD. DEVIATIONS 0.1574 0.0398 0.1716 0.6427



0.4754 0.7849

1.3956

1.0463 0.6253

1.6245

1.3603 0.8871

EEE AR RS SR SRR R R R R R R R R

FhhkhkdkhkhhkAhkkd
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AVERAGE ANNUAL TOTALS &
THROUGH 10

PERCENT
PRECIPITATICN
100.00
RUNOFF
0.00 0.000
EVAPOTRANSPIRATICN
197271.31 67.575

LATERAL DRAINAGE COLLECTED
95376.086 32.67082
FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH
14.250 0.00488
LAYER 5

AVERAGE HEAD CN TOQP
OF LAYER 4

CHANGE 1IN WATER STORAGE
731.29 -0.251

(STD. DEVIATICNS} FOR YEARS 1
INCHES CU. FEET
28.72 { 2.922) 291930.5
0.000 ( 0.0000)
19.409% ( 2.0073)
9.38372 ( 2.60587)
0.00140 ( 0.00037)
1.506 ¢ 0.418)
-0.072 { 0.9980) -

Fhihhkkhhhhdhbhhhdr bbb hhbhh bk dh o hdhkd A v b h Ak dh bk rw b ddhrd R hhhkhd &k

LE R SRS TR S LR SN
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 10
(INCHES)
(CU. FT.)
PRECIPITATION 3.44
34964.160
RUNOFF 0.000
¢.0000
DRAINAGE COLLECTED FROM LAYER 3 0.10132
1029.80664
PERCOLATION/LEAKAGE THROUGH LAYER 5 0.000014
0.14348
AVERAGE HEAD ON TOP OF LAYER 4 5.963
MAXIMUM HEAD ON TOP OF LAYER 4 8.351
LOCATION OF MAXIMUM HEAD IN LAYER 3
{DISTANCE FROM DRAIN) 29.9 FEET
SNOW WATER 4,52
455810.6602 '
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4630
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1160

*%*%  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.
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FINAL WATER STORAGE AT END OF YEAR 10

LAYER {INCHES) (VOL/VOL)
N 26989 0.2209
2 188.5600 0.2920
3 0.6430 0.0536
4 0.0000 0.0000
5 10.2480 0.4270
SNOW WATER 0.846

dhkhkh bk hkhhkdhhkhhdhhddhrhdrdrhdbhhdhhdhhbhhhdrhhbhhdhbhddbdhdhhdhhbhhbthbhid
El S R R
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Ihkkkhhkhkhkkhk )
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*****************************************************************
Ahkkhkkhkkkkkhkk

* Kk

* %

* %

* %

i HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
*%

* % HELP MCDEL VERSION 3.07 (1 NOVEMBER 1997)
*k

i DEVELOPED BY ENVIRONMENTAL LABCRATORY
*k

** ' USAE WATERWAYS EXPERIMENT STATION
*k

* % FOR USEPA RISK REDUCTION ENGINEERING LABORATCRY
* %

* %
* %

* %
* %

hAhkkrhkhkhkhkhkhdhhhhdhdhhhhhddhhdhhhdddrhrthhhdhrdddrhddhbhhdrbbhbrrh bk hdhihrs
Fhkkkkhhkkhkkhhk

LR RS E S SRS S EEE RS SRR RN ESE SRR TSR ERSEERFESEREEESEEELTEEEEEE TR
kkhkkhkkhkhkihxrkhkhkhk

PRECIPITATION DATA FILE: c:\download\Phased.D4
TEMPERATURE DATA FILE: c:\download\Phased.D7
SOLAR RADIATION DATA FILE: ci\download\Phased.D13
EVAPOTRANSPIRATION DATA: c:\download\Phased.D11
SOIL AND DESIGN DATA FILE: c:\download\Phased4.Di0
QUTPUT DATA FILE: ci\download\Phased.QUT
TIME: 15:51 DATE : 5/30/2013

Ahkhkhkhhkhkhhkhdrdrdh kb rx ko k bk kh bk hkhhhhkhhdhdhdhkkddrhbhbrdbdhkhrhkdhdbidrdrhhix
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TITLE: Regional Landfill Phase 4

(A2 A SR SRS SRS E LR LRSS SR SRR ER LR RS EREREETEEEEEEEEEEEEEEEEEEE R R R
*hhkkhhkA X kdhAxk

NOTE: INITIAL MOISTURE CONTENT OF 'THE LAYERS AND SNOW
WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE

PROGRAM.
LAYER 1
TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 8
THICKNESS = 12.00 INCHES
POROSITY = 0.4630 VOIL/VOL
FIELD CARPACITY = 0.2320 VOL/VOL
WILTING POINT = 0.1160 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2715 VOL/VOL
EFFECTIVE SAT. HEYD. COND. = 0.369999994000E-03
CM/SEC
LAYER 2
TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
THICKNESS = 540.00 INCHES
POROSITY = 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL
WILTING PCINT = 0.0770 VOL/VCL
INITIAL SOIL WATER CONTENT = 0.2920 VOL/VCL
EFFECTIVE SAT. HYD. COND. = 0.100CG00005000E~-02
CM/SEC :

LAYER 3

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 1



THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT

12.00 INCHES
0.4170 VOL/VCL
0.0450 VOL/VCOL
$.0180 VCOL/VOL
0.0543 VOL/VOL

il

EFFECTIVE SAT. HYD. COND. = 0.999999978000E-02
CM/SEC
SLOPE = 3.00 PERCENT
DRAINAGE LENGTH = 100.0 FERT
LAYER 4
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 PCINT = 0.0000 VOL/VOL
INITIAL SCIL WATER CONTENT = 0.0000 VOL/VQOL
EFFECTIVE SAT. HYD. CCND. = (0.1998589996000E-12
CM/SEC :
FMI, PINHOLE DENSITY = 1.00 BOLES/ACRE
FMI, INSTALLATION DEFECTS = 4,00 HOLES/ACRE
FMI, PLACEMENT QUALTTY = 3 - GOOD
LAYER 5
TYPE 3 - BARRIER SOIL LINER
MATERTIAL TEXTURE NUMBER 16
THICKNESS = 24.00 INCHES
POROSITY = 0.4270 VOL/VOL
FIELD CAPACITY = 0.4180 VCOL/VOL
WILTING POINT = 0.3670 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.4270 VOL/VOL
EFFECTIVE SAT., HYD. COND. = 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 # 8 WITH
BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 3.% AND
A SLOPE LENGTH OF 200. FEET.
SCS RUNOFF CURVE NUMBER = 90.80
FRACTION OF AREA ALLOWING RUNOFF = 0.0
PERCENT ‘
AREA PROJECTED ON HORIZONTAL PLANE = 2.800 ACRES
EVAPORATIVE ZONE DEPTH = 8.0 INCHES
INITIAL WATER IN EVAPORATIVE ZONE = 2.330 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE = 3.704 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE = 0.928 INCHES
INITIAL SNOW WATER = 0.998 TINCHES
INITIAL WATER IN LAYER MATERIALS = 171.838 INCHES
TOTAL INITIAL WATER = 172.835 INCHES
TOTAL SURSURFACE INFLOW = 0.00
INCHES/YEAR
EVAPOTRANSPIRATION AND WEATHER DATA
NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
DULUTE MINNESQTA
STATION LATITUDE = 46.50
DEGREES :
MAXIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 144
END OF GROWING SEASON (JULIAN DATE) = 261
FEVAPCRATIVE ZONE DEPTH = 8.0
INCHES
AVERAGE ANNUAL WIND SPEED = 11.20 MPH
AVERAGE 18T QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 74.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 74.00 %
NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED
USING
COEFFICIENTS FOR DULUTH
MINNESOTA

NORMAL MEAN MONTHLY PRECIPITATION

(INCHES)



JAN/JUL
JUN/DEC

NOTE:
USING

MINNESOTA

FEB/AUG MAR/SEP APR/OCT MAY/NCV
0.90 1.78 2.16 3.15
4,12 3.26 2.21 1.69

TEMPERATURE DATA WAS SYNTHETICALLY GENERATED

COEFFICIENTS FOR DULUTH

NCRMAL MEAN MONTHLY TEMPERATURE (DEGREES

FAHRENHEIT)

JAN/JUL
JUN/DEC

NOTE:
USING

MINNESOTA

FEB/AUG MAR/SEP APR/OCT MAY /NOV
12.00 22.90 38.30 50.30
©3.20 54.00 44.20 28.20

SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED
COEFFICIENTS FOR DULUTH

AND STATION LATITUDE = 46.50 DEGREES

A S R R E S SRR SRS TSR EEEEEEELEREEEEEESEEEEE R R R R R R R R

kkhkkhkkkhkhhdtikk

MAY/NCV JUN/DEC

MONTHLY TOTALS (IN INCHES) FOR YEAR 1



PRECIPITATION 0.51 0.83 1.24 1.02
1.64 3.93

2.99 0.77

RUNOFF 0.000 0.000 0.000 ¢.000
0.000 0.000 '
0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.510 0.500 0.426 0.173
1.782 4,304

2.107 4.433 2,408 0.633
1.035 0.478

LATERAL DRAINAGE COLLECTED 0.0846 0.0194 0.0742 0.4958
0.8294 1.5247

FROM LAYER 3 0.564%9 0.3604 0.2375 0.4490
0.1170 0.1552
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 ©.0000 0.0001
0.0001 0.,0002

LAYER 5 0.0001 0.0001 ©.0000 0.0001

0.06000 0.0000

AVERAGE DAILY HEAD ON 0.1s1 0.041 0.141 0.973
1.575 2.991

TOP OF LAYER 4 1.072 0.684 0.466 0.852
0.230 0.295
STD. DEVIATION OF DAILY 0.066 0.015 0.208 0.283
0.765 0.760

HEAD ON TOP OF LAYER 4 0.406 ¢.122 0.152 0.271

0.091 0.125

LE RS S S S SRS SR SRS RS EREEESEEREESE SR EESERELEREEEEEEEEEEER R R R
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ANNUAL TOTALS3 FOR YEAR 1

INCHES CU

FEET PERCENT

PRECIPITATICN 23.70
240886.828 100.00

RUNQOFF 0.000
0.000 0.00

EVAPOTRANSPIRATION 18.788
120964.109 79.28

DRAINAGE COLLECTED FROM LAYER 3 4.%121
49926.172 20.73

PERC./LEAKAGE THROUGH LAYER 5 0.000783
7.954 0.00

AVG. HEAD ON TOP OF LAYER 4 0.789%

CHANGE IN WATER STORAGE -0.001 -
11.477 0.00

SOIL WATER AT START OF YRAR 171.838
1746558.870

SOIL WATER AT END OF YEAR 171.837
1746547.370

SNOW WATER AT START OF YEAR 0.998
10138.972 4,21

SNOW WATER AT END QF YEAR 0.958
10138.972 4.21

ANNUAL WATER BUDGET BALANCE 0.0000
0.076 0.00

AR R R R RS SR EESESEAR SRS EREEERSERESSERSRESESEEEELESEREEEEEEEEEEES
*kkkrkhdhkhxhhkd
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MONTHLY TOTALS (IN INCHES) FOR YEAR 2

PRECIPITATION 0.65 0.95 1.83 5.02
4.48 5.12

0.50 2.51

RUNOFF 0.000 0.000 0.000 0.0600
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.386 ¢.428 0.462 0.922
3.889 3.426

3.614 0.363 3.058 1.389
G.860 0.360

LATERAT, DRAINAGE COLLECTED 0.0838 0.01%2 0.0833 0.¢e787
1.2535 2.0303

FROM LAYER 3 2.6276 2.7267 1.5823 0.5802
0.1409 0.0360
PERCOLATION/LEAKAGE THROUGH 0.000CG 0.0000 0.0000 0.0001
0.0002 0.0003

LAYER 5 0.0004 0.0004 0.,0002 0.0001

0.0000 ©.0000

MONTELY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.159 0.040 0.158 1.331
2.380 3.983
TOP OF LAYER 4 4.988 5.176 3.104 1.101

0.276 0.068



STD. DEVIATION OF DAILY 0.065 0.015. 0.175 0.328
0.834 0.542

HEAD ON TOP CF LAYER 4 0.374 0.329 G.508 0.443
0.110 0.028

(AR S SR SRR A ELS SRR EERSSEE SRR LSS Rt SR AEEEERREEREEEEEEEEEEELSE]
Fhkd Ak krrr i hhhi
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ANNUAL TOTALS FCR YEAR | 2
INCHES Cu

FEET PERCENT

PRECIPITATION 30.97
3147795.094 1¢0.00

RUNCFF 0.000
0.000 0.00

EVAPOTRANSPIRATION 19.156
194702.125 61.85

DRAINAGE COLLECTED FROM LAYER 3 11.8424
120366.609 38.24

PERC./LEAKAGE THROUGH LAYER 5 0.001735
17.639 0.01

AVG, HEAD ON TCP OF LAYER 4 1.8972

CHANGE IN WATER STORAGE -0.030 -
307.478 -0.10

SOIL WATER AT START OF YEAR 171.837
1746547.370

SOIL WATER AT END OF YEAR 171.021
1738256.250

SNOW WATER AT START OF YEAR 0.988

10138.972 3.22
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SNOW WATER AT END CF YEAR 1.783

18122.623 5.76
ANNUAL WATER BUDGET BALANCE 0.0000
0.208 0.00

IR SRR S AT R R LTRSS LR AR ERSEEERERSEREEEEEEEEEE SRR R R R R I
Y A R
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MONTHLY TOTALS (IN INCEES} FOR YEAR 3

PRECIPITATION 1.30 0.56 0.82 0.74
6.23 9.47

5.20 2.18 2,92 1.15
1.01 1.18

RUNOFF 0.000C 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.485 ¢.571 0.670 0.417
4.904 5.226

4.680 1.786 2.732 1.327
0.495 0.358

LATERAL DRAINAGE COLLECTED 0.0087 0.0020 0.0006 0.1247
1.0168 1.9108

FROM LAYER 3 1.5131 2.3337 2.3352 0.7565
0.1795 0.0459
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0,0000
0.0002 0.0003

LAYER 5 0.0002 0.0003 0.0003 0.0001

0.0000 0.0000
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AVERAGE DAILY HEAD ON 0.016 0.004 0.001 0.245
1.930 3.748

TOP OF LAYER 4 2.872 4,430 4,581 1.4306
0.352 0.087
STD. DEVIATION OF DAILY G.007 0.002 0.000 0.426
0.628 0.400

HEAD ON TOP OF LAYER 4 0.337 0.717 0.9%2 0.589

0.140 0.036

AhkAA A A kA A AR A RARAR IR A A AR Ak h A d Ak hkhkxdhk bk kd kv hkd bk vk hkkhhdkhikdk
L i o i
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ANNUAL TOTALS FOR YEAR 3

INCHES CcU

FEET PERCENT

PRECIPITATION 32.7¢
332972.687 100.00

RUNOFTF 0.000
0.000 0.00

EVAPOTRANSPIRATION 23.651
240387.125 72.19

DRAINAGE COLLECTED FROM LAYER 3 - 10.2277
103954.172 31.22

PERC./LEAKAGE THROUGH LAYER 5 0.001503
15.272 0.00

AVG. HEAD ON TOP OF LAYER 4 1.6420

12



CHANGE IN WATER STORAGE -1.120 -
11383.972 -3.42

SOIL WATER AT START OF YEAR 171.021
1738256.250

SOIL WATER AT END OF YEAR 170.862
1736639.620

SNOW WATER AT START OF YEAR 1,783
18122.623 5.44

SNOW WATER AT END OF YEAR 0.822
8355.312 2.51

ANNUAL WATER BUDGET BALANCE 0.0000
0.105 0.00 ‘

LER SRR SRR SRS RS SEEEEEREEREES S S LRSI EEELIEEREEEEEEEEEREEEEEEEEEEEEEE
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MONTHLY TOTALS (IN INCHES} FOR YEAR 4

PRECIPITATION 1,30 0.82 1.74 1.50
3.81 3.92
1.36 4,38 2.44 .90
0.60 2.09

RUNCFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATILON 0.286 0.605 0.395 0.103
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3.360 2.989
1.955 3.561 1.969 0.619
0.881 0.397

LATERAL DRAINAGE COLLECTED 0.0110 0.0026 ©0.0007 0.3267
1.3380 2.3192

FROM LAYER 3 1.5458 0.6271 0.5014 0.2791
0.0691 0.0177
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0001
0.0002 0.0003

LAYER 5 0.0002 0©.0001 0.0001 0.000G0

0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.021 0.005 0.001 0.641
2.540 4.550

TOP OF LAYER 4 2.935 1.190 0.984 0.530
0.136 0.034
STD. DEVIATION OF DAILY 0.00%9 0.002 0.001 0.832
0.306 0.557

HEAD ON TOP OF LAYER 4 0.9288 0.340 0.243 0.1091

0.054 0.014

LIE R AR AR LS S LRSS L RS R ERSSEEE RS SRS EE RS TR SS AL EREREESEEEELER S
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ANNUAL TOTALS FOR YEAR 4

PRECIPITATION : 24,86
252677.156 100.00

14



RUNCFF 0.000

0.000 0.00

EVAPOTRANSPIRATICN 17.121
174013.859 68.87

DRAINAGE COLLECTED FROM LAYER 3 .7.0384
71538.008 28.31

PERC./LEAKAGE THROUGH LAYER 5 0.001059
10.763 0.00

AVG. HEAD ON TOP OF LAYER 4 1.1305

CHANGE IN WATER STORAGE 0.700
7114,462 2.82

SOIL WATER AT START OF YEAR 170.862

1736639.620

SOIL WATER AT END OF YEAR 170.591
1733884.250

SNOW WATER AT START OF YEAR 0.822
8355.312 3.31

SNOW WATER AT END OF YEAR 1.793
18225.107 7.21

ANNUAL WATER BUDGET BALANCE 0.0000
0.076 0.00

hAhkkkhkhhhkdddrrhhhhbhrdhbrdhrhhbhbrhhdhrhbhrdbhddrthdhidbhhdArhhbdddtrdddrdok
khkkdkhkkdxdFhhk
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MONTHLY TOTALS (IN INCHES) FOR YEAR 5

MAY/NOV JUN/DEC



PRECIPITATION - 1.17 1.36 1.38 2.26
2.94 4.38

2.04 1.60

RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.322 0.358 0.536 0,451
2.702 3.542

4.048 2.352 2.601 1.0%0
0.325 0.369

LATERAL DRAINAGE COLLECTED 0.0043 0.0010 0.2247 1.2649

0.9790 2.0613

FROM LAYER 3 2.0641 1.3248 0.8735 (.3310
0.0804 0.0206
PERCOLATION/LEAKAGE THROUGH 0.0G00 0.0000 O0.0000 ©.0002
0.0002 0.0003

LAYER b 0.0003 0.0002 0.0001L 0.0001

0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.008 0.002 0.426 2.481
1.859 4.044

TOP OF LAYER 4 3.918 2.515 1.714 0.628
0.158 6.039
STD. DEVIATION OF DAILY 0.003 0.001 0.662 0.585
0.226 0.692

HEAD ON TOP OF LAYER 4 0.451 0.439 0.554 0.239

0.063 0.016

KAAAAA KA IR AKX AN R AFA AT AR AT A AR AT AT A A A A hdhdd b hhhdhbhhdhddhddhddobrorhdorhrhhrk
Ak A Ak kh bk dkk
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ANNUAL TOTALS FOR YEAR 5

PRECIPITATION
295874.031 100.00

RUNCFF
0.000 0.00

EVAPOTRANSPIRATION
190030.484 64,23

DRAINAGE COLLECTED FROM LAYER 3

93809.406 31.71

PERC./LEAKAGE THROUGH LAYER
14.008 0.00

AVG. HEAD ON TOP OF LAYER 4

CHANGE IN WATER STOQRAGE
12020.240 4.06

SOIL WATER AT START OF YEAR
1733884.250

SOIL WATER AT END OF YEAR
1756501,120

SNOW WATER AT START OF YEAR
18225.107 6.16

SNOW WATER AT END OF YEAR
7628.526 2.58

ANNUAL WATER BUDGET BALANCE
0.092 0.00

5

g.

18.

9.

170.

172,

0.

000

696

2296

.001378

.4827

.183

591

816

. 793

.751

0000 -

Fhkhkhkdkhhkhrhhdhrdhrhrrdrbrrordddoddrrhrrrbhhtrbrhrdrbrbhrrhhrhdhdhdhdhik
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MOMTHLY TOTALS (IN INCHES) FOR YEAR &

PRECIPITATION 0.80 1.02 2.30 2.75
3.91 1.38

4.52 3.27 3.87 1.54
3.17 1.03

RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 ¢.000 0.000
0.000 0.000

EVAPOTRANSPIRATICN 0.383 0.500 0.486 0.209
3.960 1.455

3.508 2.550 3.378 0.720
1.182 0.510

LATERAL DRAINAGE COLLECTED 0.0050 0.0011 0.0245 0.6092
1.6155 2.,7606

FROM LAYER 3 2.3680 1.1265 0.7868 0.6554
0.6597 0.9792
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0001
0.0002 0.0004

LAYER 5 0.0003 0.000Z 0.0001 00,0001

0.0001 0.0001

AVERAGE DAILY HEAD ON 0,009 0.002 0.047 1,195
3.067 5,415 .
TOP OF LAYER 4 - 4.495 2,139 1.543 1.244

1.294 1.859
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STD. DEVIATION COF DAILY 0.004 0.001 ¢.087 0.498
0.554 0.437

HEAD ON TOP OF LAYER 4 1.268 0.424 0.455 ¢.504
0.868 0.663

LS SRR SES S RSE AR RN S S ELERS LSRR SEEREEE SRR REEEEESERESEEELEEEEEESE S
LR R R S ’

LR RS RS R R RS E RS LA REESSS R R A EE SRS ESEEEEEESEEEEEEELEEEEEEEEET R TR
AhkkA Kk kL kkkhkhkhk

DNMNUAL TOTALS FOR YEAR 6
ITNCHES Cu.

FEET PERCENT

PRECIPITATION 29.57
300549,562 100,00

RUNOFF 0.000
0.000 0.00

EVAPOTRANSPIRATION 18.885
191946.109 63.87

DRAINAGE COLLECTED FROM LAYER 3 11.5917
117817.578 39.20

PERC./LEAKAGE THROUGH LAYER & 0.001714
17.418 .01

AVG. HEAD ON TOP COF LAYER 4 1.8592

CHANGE IN WATER STORAGE ~0,908 -
5231.592 -3.07

SOIL WATER AT START OF YEAR 172.816
1756501.120

SOIL WATER AT END OF YEAR 171.693
1745083.000

SNOW WATER AT START OF YEAR 0.751

7628.526 2.54
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SNOW WATER AT END OF YEAR 0.9¢6

9814.995 3.27
ANNUAL WATER BUDGET BALANCE 0.0000
0.034 0.00

khhhkdhhkrkhkhhFhkkhdhhxdxhdddhhdddhdhhddhdrohohdrbhhkddhkhhFdhdbrdhdbdhrbrddhdhhhdh
khkhkhhrhhhhbhkhkhk
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MONTHLY TOTALS (IN INCHES) FOR YEAR 7

PRECIPITATION 0.70 0.54 1.87 2.47
4.50 6.03

5.57 2.56 2.03 3.90
1.25 0.79

RUNOFF ¢.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.388 0.353 0.513 0.441
3.993 4.755

3.574 2.268 1.205 1.883
0.375 0.368

LATERAL DRAINAGE COLLECTED 0.24%8 0.0573 0.2015 0.6377
0.7709 2.2271
FROM LAYER 3 2,3178 2.3333 0.7843 0.3749
1.5398 0.6496
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0,0001
0.0001 0.0003
LAYER 5 0.0003 0.0003 0.0001 0.06001

0.0002 0.0001
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MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.474 0.120 0.383 1.251
1.463 4.369

TOP OF LAYER 4 4.400 4,430 1.539 0.712
3.021 1.233
STD. DEVIATION OF DAILY 0.185 0.045 0.534 0.095
0.398 0.770

HEAD ON TOP COF LAYER 4 0.550 0.704 0.613 0.335

0.606 0.507

EE RS SR SR AR R R R TSR R EE R R RS R RS R SRR R R R R R R
E i i o

Arkhkhhhkh A v bbb bbb bbbk kdh bk kb hdhdhhkhdddhhhrdhkdrdbdhdorhdhohhkddhhk
hkhkkhkhhkhkdtrkhhhix

ANNUAL TOTALS FOR YEAR 7

INCHES Cu.

FEET PERCENT

PRECIPITATION 3z2.21
327382.500 100.00

RUNOFF 0.000
0.000 .00

EVAPOTRANSPIRATION 20,116
204462.016 62.45

DRAINAGE COLLECTED FROM LAYER 3 12.1440
123431.7789 37.70

PERC./LEAKAGE THROUGH LAYER 5 0.001804
18.335 0.01

AVG. HEAD ON TOP CF LAYER 4 1.92495
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CHANGE IN WATER STORAGE -0.052 -

529.856 -0.16

SOIL WATER AT START OF YEAR 171,693
1745083.000

SOIL WATER AT END OF YEAR 172.272
1750968.000

SNOW WATER AT START OF YEAR 0.966
9814.995 3.00

SNOW WATER AT END OF YEAR 0.335
3400.236 1.04

ANNUAL WATER BUDGET BALANCE 0.0000
0.218 0.00

Ihhkhhkhkhdhhhhrdhdhhhhhhhbhbbhdhdbidhbhdbhbhhbbhhdhbbhhbhbdrbhhdhdhhhhdrdbhhiddik
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MONTELY TOTALS (IN INCHES) FOR YEAR 8

PRECTIPITATION 0.84 .33 2.47 1.25
2.067 4.55
4.53 4.01 2.82 1.78
0.85 1.35
RUNOFF 0.000 0.000 0.000 0.000

0.000 0.000
0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.632 0.674 0.461 0.044
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3,004 4.816
3.056 3.789 2.4¢67 1.883
0.771 0.336

LATERAL DRAINAGE CCLLECTED 0.1563 0.0365 0.2093 0.8317
1.3262 1.5421

FROM LAYER 3 0.5007 0.6989 0.4945 0.3441
0.0952 0.0246
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0001
0.0002 0.0002

LAYER 5 : 0.0001 ©0.0001 0.0001 0.0001

0.0000 00,0000

AVERAGE DAILY HEAD ON 0.297 0.074 0.397 1.632
2.518 3.025
TOP OF LAYER 4 0.951 1.327 0.970 0.653
0.187 0.047
STD. DEVIATION OF DAILY 0.122 0.029 0.506 0.418
0.706 0.838
HEAD ON TOP OF LAYER 4 0.382 0.535 0.313 0.176

0.074 0.019

kA hhrhhkhhFhkArTdF AR ddrddddhdhdrdFddxhdhkFhhohhhdbhddhhhhhddrbhihbhirdhhrhhhd
*hkhkhkhkhkhhkhkrkhkk

hhkhkhhkdhkhhhAhdhrdhdhhbrhddhhhkkdddhhddh b dhhbhhohkhdbdbbbrhhkhdbdbhkhhkdkhhhrrhorts
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ANNUAL TOTALS FOR YEAR 8
INCHES Cu
FEET PERCENT
PRECIPITATION 27.45

27%001.812 100,00
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RUNOFF 0.000

0.000 0.00

EVAPOTRANSPIRATION 21,932
222917.094 79.90

DRAINAGE COLLECTED FROM LAYER 3 6.2603
63629.672 22.81

PERC./LEAKAGE THROUGH LAYER 5 0.000976
9.922 0.00

AVG. HEAD ON TOP OF LAYER 4 1.0064

CHANGE IN WATER STORAGE ' -0.743 -
7554.829 -2.71

SOIL WATER AT START OF YEAR 172.272

1750968.000

SOIL WATER AT END OF YEAR 170.848
1736504.250
SNOW WATER AT START OF YEAR 0.335
3400.236 1.22
SNOW WATER AT END OF YEAR 1.014
10309.131 3.70
ANNUAL WATER BUDGET BALANCE 0.0000 -
0.048 0.00

hhhhkkhhhhhhdhhdhrhhhhkddhhhkhkdhdhrdb b rAhrrdhhordrhhkrdh b b hdr Ao h o hhhkkd
khkkkkhkhkhkhkrhkhhk
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MONTHLY TOTALS (IN INCHES)} FOR YEAR 9

MAY/NOV JUN/DEC



PRECIPITATION 2.37 0.35 2.02 2.08
3.03 3.57

2.53 2.17

RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATICN 0.413 0.382 0.426 0.262
3.116 2.763 '

2.5b1 1.560 2.742 2.192
0.760 0.375

LATERAL DRAINAGE COLLECTED 0.6059 0.0014 0.0004 0.3323
1.3815 2.6488

FROM LAYER 3 2.2057 0.7607 0.1824 0.4641
0.3567 0.3719
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0001
0.0002 0.0004

LAYER 5 0.0003 0.0001 0.0000 0.0001

0.0001 0©.00601

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD CN 0.011 0.003 0.001 0.666
2.623 5.196
TOP OF LAYER 4 4.187 1.444 0.358 0.881
0.700 0.706
STD. DEVIATICN OF DAILY 0.005 0.001 0.000 0.567
0.8586 0.3€9
HEAD ON TOP OF LAYER 4 0.603 0.593 0.140 0.440

0.201 0.199

hkhdhkddhdhdhhddhhbrhhhhhhhdbhhhdhddhhhdhbhbrdhhhohddbarbdbhbbdbhbdhhrdrrnrx
kokok ko k ok okokokokoh ok ok
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ANNUAL TOTALS FCR YEAR 9

INCHES CU

FEET PERCENT

PRECIPITATION 27.89
283474.000 100.00

RUNOFF ' 0.000
0.000 0.00

EVAPOTRANSPIRATION 17.551
178384.344 62.93

DRAINAGE COLLECTED FROM LAYER 3 8.7187
BB616.969 31.2¢6

PERC./LEAKAGE THROUGH LAYER 5 0.001300
13.216 0.00

AVG. HEAD ON TOP OF LAYER 4 1.39879

CHANGE IN WATER STORAGE 1.619
16459.461 5.81

SOIL WATER AT START CF YEAR 170.849°
1736504.250

SOIL WATER AT END QF YEAR 171.432
1742434.120

SNOW WATER AT START OF YEAR 1.014
10309.131 3.64

SNOW WATER AT END OF YEAR 2.050
20838.713 7.35

ANNUAL WATER BUDGET BALANCE 0.0000
0.030 0.00

dhhkkhkkhkhkhkdhhhhhdrhddhhdhhhhhhhhdhhhidrtdrohrdhbhhdbdbrdhhbdrhbddbdbdhhrhoixds
hkkkkk bk kkkkhkkd

26



FhdAkhkrrhhhhhhhhbrrhdhddhhodrddrrArrxdhddrbhobdhbhbhdhbhhbhbrhhhhkdhhhddhddhx
Ahkkdhkhhkrhkhkdk

MONTELY TCTALS (IN INCHES) FOR YEAR io

PRECIPITATION 1.23 0.49 2.43 2.43
1.99 2.97

1.98 6.68 3.82 2.35
1l.16 1.17

RUNOFF 0.000 0.000 0.000 0.000
0.060 0.000

0.000 0.000 0.000C 0.000
0.000 0.000

EVAPOTRANSPIRATICN 0.354 0.465 0.587 0.313
2.163 3.182

1.731 3.964 2.931 1.789
0.389 0.3214

LATERAL DRAINAGE COLLECTED 0.1030 0.0236 0.0535 0.9023
1.3738 2.5771

FROM LAYER 3 1.8061 0.5225 1.0797 1.8576
1.2522 0.3219
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.000C ©.0001
0.0002 0.0004

LAYER 5 0.0003 0©.0001 0.0002 0.0003

0.0002 0.0001

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.195 0.050 0.102 1.770
2.608 5.055
TOP OF LAYER 4 3.429 0.992 2.118 3.527

2.456 0.611
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STD. DEVIATICN OF DAILY 0¢.080 0.019 0.146 0.435
0.542 0.48¢6

HEAD ON TOP OF LAYER 4 1.358 0.223 0.554 0.320
0.959 0.251

hhkkAKIAA AKX KA AT Ak bk dd bk kv bk b hkrdhhhhdhhhrdbhkhhkhdhhbhrhhbhbrhdbhdhk ok dk
hhkkdd kX hhh %k

FhdkhdhhhdhhbdhhhhdhdddbhhbdhhkhhdrhdhdrarahbrhorrdrdrhbhdrrhohhrhhbRrddhrhdd
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ANNUAL TOTALS FOR YEAR 10

INCHES Cu

FEET PERCENT

PRECIPITATICN 2B.70
291706.844 100.00

RUNOFF 0.000
0.000 0.00

EVAPOTRANSPIRATION 18.192
184906.094 63.39

DRAINAGE COLLECTED FROM LAYER 3 11.8734
120680.727 41.37

PERC./LEAKAGE THROUGH LAYER 5 0.001762
17,912 0.01

AVG, HEAD ON TOP OF LAYER 4 1.209%4

CHANGE IN WATER STORAGE ' -1.367 -
13897.956 -4.76

SOIL WATER AT START OF YEAR 171.432
1742434.120

SOIL WATER AT END OF YEAR 171.269
1740777.370

SNOW WATER AT START OF YEAR 2.050

20838.713 7.14
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SNOW WATER AT END OF YEAR 0.846

B597.,432 2.95
ANNUAL WATER BUDGET BALANCE 0.0000
0.061 0.00

KhhkkhkhAhkdddrhbhhhdbhbrddd b hbrhd bbb hbhhddhhhohddrhddbhhdhrdbr bk hkihdrok
*hkkhkkhk ok hkkkwhkk
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khkkkkhkkhkhkkkhkhhhdk

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH

PRECIPITATION
TOTALS 1.09 0.72 1.81 2.15
3.52 4.53
3.72 3.43 3.13 1.54
1.61 1.47
STD. DEVIATIONS 0.54 0.33 0.54 1.22
1.36 2.13
1.39 1.52 0.69 0.96
0.99 0.61
RUNOFF
TOTALS 0.060 0.000 0.000 0.000

0.000 0.000
0.000 0.000 0.000 0.000
0.000 0.000

STD. DEVIATIONS 0.000 0.000 0.000 0.000
0.000 0.000
0.000 0.000 0.000 0.000
0.000 0.000
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EVAPOTRANSPIRATION
TOTALS 0.416 0.485 0.4%96 0.333
3.287 3.646
3.082 2.667 2.549 1.352
0.707 0.387

STDb. DEVIATIONS ¢.101 0.107 0.084 0.250
0.938 1.146
0.973 1.266 0.609 0.576
0.297 0.060

LATERAL DRAINAGE COLLECTED FROM LAYER 3
TOTALS 0.0712 0.0164 0.0873 0.6211
1.1885 2.1602
1.7514 1.2815 0.8858 0.6092
0.4491 0.2623 '

STD. DEVIATIONS 0.0824 0.0190 0.09211 0.3283
0.2741 0.4317
0.7339 0.8687 0.6549 0.4645
0.5345 0.3272

PERCOLATION/LEAKAGE THROUGH LAYER 5
TOTALS 0.0000 0.0000 0.0000 0.0001
0.0002 0.0003
0.0003 0.0002 0.0001 0.0001
0.0001 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000
0.0000 0.0001 :
0.0001 0.0001 0.0001 0.0001
0.0001 0.0000

AVERAGES 0.1352 0.0342 0.1657 1.2184
2.2562 4.2376
3.3248 2.4327 1.7376 1.1565
0.8809 0.4979

STD. DEVIATIONS 0.1565 0.0396 0.1729 0.6440



0.5203 0.84€9

1.3931

1.0485 0.6212

- 1.6491

1.2846 0.8817
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AVERAGE ANNUAL TOTALS &

{STD.

THROUGH 10
PERCENT
PRECIPITATION
100.00
RUNOFY
0.00 0.000
EVAPOTRANSPIRATION
197271.31 67.575

LATERAL DRAINAGE COLLECTED
85377.125 32.67118
FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH
14.244 0.00488
LAYER 5

AVERAGE HEAD ON TOP
OF LAYER 4

CHANGE IN WATER STORAGE
732.30 -0.251 "

19.

DEVIATIONS) FOR YEARS 1
INCHES CU. FEET

72 { 2.922) 2919830.5

.000 ( 0.0000)

409 { 2.0073)

.38382 ( 2.60700)

.00140 { 0.00037)

506 0.418)

072 ( 0.9980) -

B R R R R e R R R R e T R )

AhkkhAdAhhhhhkhkhhk

31



AhkAkAdhkhhhkhhdhhkdhhhdhbhhbhhbhbhhdrhArhbhdhbohdbhhhkddddhhhbhhhdrhdhhirhdirrtx
gk ok ok ke ok ok ok Ak ke ok

PEAK DAILY VALUES FOR YEARS 1 THROUGH 10
, (INCHES)

(CU. FT.)

PRECIPITATION 3.44
34964.160

RUNOFF 0.000
0.0000

DRAINAGE COLLECTED FROM LAYER 3 0.10285
1045.35596

PERCOLATION/LEAKAGE THROUGH LAYFR 5 0.000014
0.14548

AVERAGE HEAD ON TOP OF LAYER 4 6.053

MAXIMUM HEAD ON TOP OF LAYER 4 8.453

LOCATION OF MAXIMUM HEAD IN LAYER 3

{DISTANCE FROM DRAIN) 30.1 FEET
SNOW WATER 4.52
45910.6602
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4630

MINIMUM VEG. SOIL WATER (VOL/VOL)} 0.1160

***  Maximum heads are computed using McEnroe's
egquations., *#%

Reference: Maximum Saturated Depth over Landfill

Liner

by Bruce M. McEnroe, University of
Kansas

ASCE Journal of Environmental
Engineering

Vol. 119, No. 2, March 199%3, pp. 262-
270,
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FINAL WATER STORAGE AT END OF YEAR 10

LAYER {INCHES) (VOL/VOL)

1 - 2.6989 . 0.2249

2 157.6800 0.2920

3 0.6420 0.0535

4 0.0000 0.0000

5 10.2480 0.4270
SNOW WATER 0.846

LR AR TS S S S SRR RS R SRS RS EEEE SRR SR SRR SRR ESEERESTEEFEEEERTEEEEEEE S
kkhkkkhkkhkkkhkhkkhdkikk
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34



Khhhhhhhhhhdhhhhohrdmdhbrbrbhhbrhdhdbbrrrt b rhodddrirdrrhhhdhhhhhdhrhdd
L i B i

AR KKK Ik h R I AR IR AR R KT I I hhk kR AR AR A AR R A Ak kkhkkkkk ko k ok ko rkhh ok hkok ok ok ko
Fohhk kA okohk ok ok kK

* %

* ok

* &

* ok

* K HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE

* %

* K HELP MODEL VERSION 3.07 (1 NOVEMBER 1897)

* %

il DEVELCPED BY ENVIRONMENTAL LABORATCRY

* %

* % USAE WATERWAYS EXPERIMENT STATION
* %

** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
*%
* &
* %
* %
* %
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PRECIPITATION DATA FILE: c:\download\Phase5.D4
TEMPERATURE DATA FILE:: ¢:\download\Phase5.D7
SOLAR RADIATION DATA FILE: c¢:\download\Phase5.D13
EVAPOTRANSPIRATION DATA: c:\download\Phase5.D11
S0IL AND DESIGN DATA FILE: ci:\download\Phaseb.D10
QUTPUT DATA FILE: c:\downlocad\Phase5.0UT
TIME: 15:23 DATE: 6/ 3/2013
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TITLE: Regional Landfill Phase 5

LA RS RS E RS SRR ERSREEEEESEEEEEEEEEEEEEEEEE R R R R R R X R R
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NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW
WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE

PROGRAM .
LAYER 1
TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 8
THICKNESS = 12.00 INCHES
POROSITY = 0.4630 VOL/VOL
FIELD CAPACITY = 0.2320 VOL/VCL
WILTING POINT = 0.1160 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2715 VOL/VOL
EFFECTIVE SAT. HYD. COCND. = (.369999994000E-03
CM/SEC
LAYER 2
TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18
THICKNESS = 540,00 INCHES
PORQSITY = 0.6710 VOL/VOL
FIELD CAPACITY = 0.2920 VOL/VOL
WILTING POQINT = 0.0770 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2920 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.100000005000E-02
CM/SEC

LAYER 3

TYPE 2 - LATERAL DRAINAGE LAYER
MATERTIAL TEXTURE NUMBER 1



CM/SEC

CM/SEC

CM/SEC

Il

THICKNESS

POROSITY

FIELD CAPACITY

WILTING PQINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

I

i

SLOPE =
DRAINAGE LENGTH

12.00 INCHES
0.4170 VOL/VOL
0.0450 VOL/VOL
0.0180 VOL/VOL
0.0543 VOL/VOL

0.9958995978000E-02

3.00 PERCENT
100.0 FEET

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

I

LAYER

0.06 INCHES
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL
0.0000 VOL/VOL
0.199999926000E-12

1.00 HOLES/ACRE

4.00 HOLES /ACRFR
3 -~ GOCD

5

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 16

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

24.00 INCHES
0.4270 VOL/VOI
0.4180 VOL/VOL
0.3670 VOL/VOL
0.4270 VOL/VOL

0.100000001000E-06

GENERAL DESIGN AND EVAPCRATIVE ZQONE DATA



NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM

DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 8 WITH
BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 3.% AND
A SLOPE LENGTH OF 200. FEET.
S5CS5 RUNOFEF CURVE NUMBER = 90.80
FRACTION OF AREA ALLOWING RUNOFF 0.0
PERCENT
AREA PROJECTED ON HCRIZONTAL PLANE = 2.800 ACRES
EVAPORATIVE ZONE DEPTH = 8.0 INCHES
INITIAL WATER IN EVAPORATIVE ZONE = 2.330 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE 3.704 INCHES
LOWER LIMIT OF EVAPCRATIVE STORAGE = 0.9228 INCHES
INITIAL SNOW WATER = 0.898 INCHES
INITIAL WATER IN LAYER MATERIALS = 171.838 INCHES
TOTAL INITIAL WATER = 172.835 TINCHES
TOTAL SUBSURFACE INFLOW 0.00
INCHES/YEAR
EVAPOTRANSPIRATION AND WEATHER DATA
NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
DULUTH MINNESOTA
STATION LATITUDE = 46.50
DEGREES
MAXIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON (JULIAN DATE) = 144
END OF GROWING SEASON {JULIAN DATE) = 261
EVAPORATIVE ZONE DEPTH 8.0
INCHES
AVERAGE ANNUAL WIND SPEED = 11.20 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 2ZND QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 74.00 %
AVERAGE ATH QUARTER RELATIVE HUMIDITY = 74.00 %
NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED
USING
COEFFICIENTS FOR DULUTH
MINNESOTA

NORMAL MEAN MONTHLY PRECIPITATION

(INCHES)



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

1.20 0.%0 1.78 2.16 3.15
3.96

3.96 4,12 3.26 2.21 1.69
1.29

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED
USING
COEFFICIENTS FOR DULUTE
MINNESOTA
NORMAL MEAN MONTHLY TEMPERATURE (DEGREES
FAHRENHEIT)
JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV

JUN/DEC

6.30 12.00 22.90 38.30 50.30
59.40

65.30 63.20 54.00 44,20 28.20
13.80 '

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED
USING
COEFFICIENTS FOR DULUTH

MINNESOTA

AND STATION LATITUDE = 46.50 DEGREES

IhkhkhhkhhrdhkhkrAdhhhbhdhbhhhhhbddhhddhbhhbdhbhhdhhhdbrohbhkdddrddrddhoairdtik
LR ST RS TS SRR

MONTHLY TOTALS (IN INCHES) FOR YEAR 1

MAY/NOQV JUN/DEC



PRECIPITATION 0.51 0.83 1.24 1.02
1.64 3.93

2.99 0.77

RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0,000 0.000
0.000 ¢.000

EVAPOTRANSFIRATICN 0.510 0.500 0.426 0.173
1.782 4.304

2.107 4.433 2.408 0.633
1.035 0.478

LATERAL DRAINAGE COLLECTED 0.0846 0.0194 0.0742 0.4958
0.8294 1.5247

FROM LAYER 3 0.5649 0.3604 0.2375 0.4490
0.1170 0.1552 -
PERCOLATION/LEAKAGE THROUGH 0.0C00 0.00C0 0.0000 0.0001
0.0001 0.0002

LAYER 5 . 0.0001 0.0001 0.0000 0.0001

0.0000 0.0000

AVERAGCE DAILY HEAD ON 0.161 0.041 0.141 0.973
1.575 2.991

TOP OF LAYER 4 1.072 0.684 0.466 0.852
0.230 0.295
STD. DEVIATION OF DAILY 0.0€6 0.015 0.208 0.283
0.765 0.7¢60
" HEAD ON TOP OF LAYER 4 0.406 0.122 0.152 0.271

0.091 0.125

AhhhdhhAhhhdddhhhddhhrAdAdr b ddhdddrhhddhrahddhdhhhdddrdbdhbhdbhbdbdhdds
*hkhkhdkkhhhkkkdk
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ANNUAL TOTALS FOR YEAR 1

FEET PERCENT

PRECIPITATION
240886,828 100.00

RUNOFF
0.000 0.00

EVAPOTRANSPIRATION
190964.109 79.28

DRAINAGE COLLECTED FROM LAYER 3
49926.172 20.73

PERC./LEAKAGE THROUGH LAYER 5
7.954 0.00

AVG. HEAD ON TOP OF LAYER 4

CHANGE IN WATER STORAGE
11.477 0.00

SOIL WATER AT START OF YEAR
1746558.870

SOIL WATER AT END OF YEAR
1746547.370

SNOW WATER AT START OF YEAR
10138.972 4.21

SNOW WATER AT END OF YEAR
10138.972 4,21

ANNUAL WATER BUDGET BALANCE
0.076 0.00

18,

i71.

171.

.000

788

L9121
.000783

. 7899

.001 -

838

837

.998

.988

.0000

hhkhkhkhrhhbhdhdhhdbhhbhhhbhhbhhbhhbdhthdbhhbhhdhArhhbdrbdbhhrdrhrd bbb odhdordk

ko kk Akkhkhkkohd



KhAkhbhhkhrhbrhkETddrdhhhhdhbrhhhhhkrArhkddhdrhiA kb okt ddhddbrdhdrdhrhhbdhhhrd
kkhdkhkrhkFkhkKh

MONTHLY TOTALS (IN INCHES) FCR YEAR 2

PRECIPITATION 0.65 0.95 1.83 5.02
4.48 5.12

3.67 1.18 4.03 1.03
0.50 2.51

RUNOFF . 0.000 0.000 ¢.000 0.000
0.000 0.000

0.000 0.000 6.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.386 0.428 0.462 0.9822
3.889 3.426

3.614 0.363 3.058 1.389
.0.860 0.360

LATERAL DRAINAGE COLLECTED 0.0838 0.0192 0.0833 0.6787
1.2535 2.0303

FROM LAYER 3 2.6276 2.7267 1.5823 0.b5802
0.1409 0.0360
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0,0000 0.0001
0.0002 0.0003

LAYER 5 0.0004 0.0004 0.0002 0.0001

0.000G6 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.159 0.040 0.158 1.331
2.380 3.983
TOP OF LAYER 4 4.9588 5.17% 3.104 1.101

0.276 0.068



STD. DEVIATION CF DAILY 0.065 0.015 0.175 0.328
0.834 0.542

HEAD ON TOP OF LAYER 4 0.374 0.329 0.508 0.443
0.110 0.028

Fhhkkhkhdhhdhdhhhddhhhhhhhkhhdhhhdhhhhhdhhdhdhbdhhdhhhohdhbhkrddhhdhhbdbhhhddhhrsdk
*hkhkkhhhkhhkkhi

Fhhrhkhhrxhdhdddrbhbhhhhdbhbrbhrrdhrrodd bbb drhddbhdkddbrdhbkdrhdhbdrxhrrmikis
ek ok ko ok ok ok keok ok ke

ANNUAL TOTALS FOR YEAR 2

INCHES cu

FEET PERCENT

PRECIPITATION 30.97
314779.094 100.00

RUNOFF 0.000
0.000 0.00

EVAPOTRANSPIRATION 19.156
194702.125 61.85

DRAINAGE COLLECTED FROM LAYER 3 11.8424
120366.609 38.24

PERC./LEAKAGE THROUGH LAYER b 0.001735
17.639 0.01

AVG. HEAD ON TOP OF LAYER 4 1.8972

CHANGE IN WATER STORAGE -0.030 -
307.478 -0.10

SOIL WATER AT START OF YEAR 171.837
1746547.370

SOIL WATER AT END OF YEAR 171.021
1738256.250

SNOW WATER AT START OF YEAR 0.998

10138.972 3.22

10



SNOW WATER AT END OF YEAR 1.783

18122.623 5.76
ANNUAL WATER BUDGET BALANCE 0.0000
0.208 0.00

hhhkkhhhhhhhhdhdhhkdhhhhhddddhohhhhhahdhhdhhhhhhbhhddhdddhdrohrthohbth kb hhtk
hhkhkhdhhkhhhhhihk

IR RS SR S S S SRS A RS SRS RS EEE SRR EEEEEEEEESEEEEE SRR R R
khkkhhkkkkhthhhk

MONTHLY TOTALS (IN INCHES) FQOR YEAR 3

PRECIPITATION 1.30 0.56 0.82 0.74
6.23 9.47

5.20 2.18 2.92 1.15
1.01 1.18

RUNOFF 0.000 ¢.000 0.000 0.000
0.000 0.000

_ 0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.485 0.571 ¢.670 0.417
4.504 5.226

4.680 1.786 2.732 1.327
0.495 0.358

LATERAL DRAINAGE COLLECTED 0.0087 0.0020 0.0006 0©.1247
1.0168 1.9108
FROM LAYER 3 . 1.5131 2.3337 2.3352 .0.7565
0.1795 0.0459
PERCOLATION/LEAKAGE TEROUGH 0.0000 0.,0000 ©.0000 0.0000
$.0002 0.0003
LAYER b 0.0002 0,0003 0.0003 0.0001

0.0000 0.0000

11



MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.016 0.004 0.001 0.245
1.930 3.748

TOP OF LAYER 4 2.872 4.430 4,581 1.436
0.352 0.087
STD. DEVIATION OF DAILY 0.007 0.002 0.000 0.42¢
0.628 0.400

HEAD ON TOP CF LAYER 4 0.337 ¢.717 0,952 0.589

0.140 0.036

khkkkhhhkhkkhkhkbhkdrxhkhdbAdA A bk rdrhhrddbhobdbbbdbhbhkhhdbrhdbhdbhkhdrrrthhhhhk
R i O R

IS SR RS ERSSEEA NS SRR ER S S ERLESELLESEEEEEEESSEELLSE LR EEERELEEE LRSS
Xhkhkhkhrhkhdrrohidtx

ANNUAL TOTALS FOR YEAR 3

INCHES cu

FEET PERCENT

PRECIPITATION 32.76
332972 .687 100.00

RUNOFF 0.000
0.000 0.00

EVAPOTRANSPIRATION 23.651
240387.125 72.19 '

DRAINAGE COLLECTED FROM LAYER 3 10,2277
103954.172 31.22

PERC./LEAKAGE THROUGH LAYER 5 0.001503
15.272 0.00

AVG. HEAD ON TOP OF LAYER 4 1.6420

12



CHANGE IN WATER STORAGE ~1.120Q -
11383.972 ~3.42

S0IL WATER AT START OF YEAR 171,021
1738256.250

SOIL WATER AT END OF YEA 170.862
1736639.620

SNOW WATER AT START OF YEAR 1.783
18122.623 5.44

SNOW WATER AT END OF YEAR 0.822
8355.312 2,51

ANNUAL WATER BUDGET BALANCE 0.0000
0.105 0.00

*********************************************************%*******
khkhkhhkhxhhhdhirhh

Fhhhrhdhahdhddhhhhhdbhdhhhddhhbhdhihdrhddhhhdhrbhhhbrohdrhbdtrrhhhhhdrhtrdrx
*hkkhhkkxhhhhdhx

MONTHLY TOTALS (IN INCHES) FOR YEAR 4

PRECIPITATION 1.30 0.82 1.74 1.50
3.81 3.92

1.36 4.38 2.44 0.90
0.60 2.09

RUNOFF 0.000 0.000 0.000 0.0060
0.000 0.000

0.000 G.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.286 0.605 0.395 0.103

13



3.360 2.989

1,955 3.561 1.969 0.619
0.881 0.397

LATERAL DRAINAGE COLLECTED 0.0110 0.0026 0.0007 0,3267
1.3380 2.3192

FROM LAYER 3 1.5458 0.6271 0.5014 0.27921
0.0691 40,0177
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0001
0.0002 0.0003

LAYER 5 0.0002 0.0001 0.0001 0.0000

0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD CN 0.021 0.005 0.001 0.641
2.540 4.550
TOFP OF LAYER 4 2.935 1.190 0.984 0.530
0.136 0.034
STD. DEVIATION OF DAILY 0.008% 0.002 0.001 0.832
0.306 0.557
HEAD ON TOP OF LAYER 4 0.988 0.340 0.243 0.181

0.054 0.014

LEEE SRS S SR EE SRR EERELERESI LRSS EEEEEEEEEEEE RS R R R R R R R R R
*hFAhhrkAxhkhkFAhrk

AhkddhhkhhhhhhhdhhhhdhhhhhhdhhrthhhdhhhhhorhdhhhdbhbhhbddhdhFrhdhdrddhhrbhhd
Ak hkhkhkhkkhkhkhkhhkxk

ANNUAL TOTALS FOR YEAR 4
INCHES Cu
FEET PERCENT
PRECIPITATION 24.86

252677.156 100.00

14



RUNOFF 0.000

0.000 0.00

EVAPOTRANSPIRATION 17.121
174013.859 68.87

DRAINAGE COLLECTED FROM LAYER 3 7.0384
71538.008 28.31

PERC./LEAKAGE THROUGH LAYER 5 G.001059
10.763 0.00

AVG. HEAD ON TOP OF LAYER 4 1.1305

CHANGE IN WATER STORAGE 0.700
7114.462 2.82

SOIL WATER AT START OF YEAR 170.862

1736639.620

S0IL WATER AT END OF YEAR 170.551
1733884.250

SNOW WATER AT START OF YEAR . 0.822
8355.312 3.31

SNOW WATER AT END OF YEAR 1.783
18225.107 7.21

ANNUAL WATER BUDGET BALANCE 0.0000
0.076 0.00

FhhhhhirhdhdbhhhhhhdbhhhdddhhhhrrdhddddhhhohdbhbbhdkdbhhdbhhdddArhohhhdtddk
khkkhhkkkhhkhdhhk

hkhhkhkkhdhhkhkhhhkhhhhhhhhRhhdhhrdrdhhrddhhhdhhkdhhhhhdbdh kb hdraddbrrn kbt bbbt h
hhkkhkkkhkhhhhhhhk

MONTHLY TOTALS (IN INCHES) FOR YEAR 5

MAY/NOV JUN/DEC



PRECIPITATION 1.17 1.36 1.38 2.26
2,94 4,38

2.04 1.60

RUNOFF 0.000 0.000 0.000 ¢.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRAT ION 0.322 ¢.358 0.536 0.451
2.702 3.542

4.048 2,352 2,601 1.090
0.325 0.369

LATERAL DRAINAGE COLLECTED 0.0043 ¢C.0010 0.2247 1.2649
0.9790 2.0613

FROM LAYER 3 2.0641 1.3248 0.8735 0.3310
0.0804 0.0206
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0002
0.0002 0.0003

LAYER 5 0.0C03 0.0002 0.0001 0.0001

0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.008 ¢.002 0.426 2.481
1.859 4,044

TOP OF LAYER 4 3.918 2.515 1.714 0.628
0.158 0.039
STD. DEVIATION OF DAILY 0.003 ¢.001 0.662 0.585
0.226 0.692

HEAD ON TOP OF LAYER 4 0.451 0.439 0.554 0.239

0.063 0.016

Khfkhkhhkhhhhkhdhkhhbhdrohdrhhhrrhdbhddrrohdrbrhhddrb bbb bk kb kdbdbhdhrdk
Ak rkhkkhhhrhhkkik
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Fhkhkhkhkhkkhkdhhhhhdhdhhhhhhhhhhdhhdhhbhhdhhdhhhhhdhrxddbhddhhdhrdrtdhohbhhdhbddbrk

Kk ok ok ko ok ok ke ok kok ok ok

ANNUAL TOTALS FOR YEAR 5

PRECIPITATICHN
295874.031 100.00

RUNOFF
0.000 0.00

EVAPOTRANSPIRATION
190030.484 64,23

DRAINAGE COLLECTED FROM LAYER

93809.406 31.71

PERC. /LEAKAGE THROUGH LAYER
14.008 ¢.00

AVG. HEAD ON TOP OF LAYER 4

CHANGE IN WATER STORAGE
12020.240 4.086

SOIL WATER AT START OF YEAR
1733884.250

SOIL WATER AT END CF YEAR
1756501.120

SNOW WATER AT START OF YEAR
18225.107 6.16

SNOW WATER AT END OF YEAR
7628.526 2.58

ANNUAL WATER BUDGET BALANCE
0.092 0.00

5

9.229¢6

0.001378

1.4827

1.183

170.591

172.816

1.793

0.751

¢.0000 -

(ISR SRR RS ESERSEEEEEEESEEREEEEEEEEEREEEE R R R R I g I I A

ThkhkAX kI A XL EAx
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MONTHLY TOTALS (IN INCHES) FOR YEAR 6

PRECIPITATION 0.80 1,02 2.30 2.75
3.91 1.39

4.52 3.27 3.87 1.54
3.17 1.03

RUNOFF 0.000 0.000 0.000 0.0060
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.383 0.500 0.486 0.209
3.960 1.455

3.509 2.590 3.378 0.720
1.182 0.510

LATERAL DRAINAGE COLLECTED 0.0050 0.0011 0.0245 0.86092
1.6155 2.7606

FROM LAYER 3 2.3680 1.1265 0.7868 0.86554
0.6597 0.9792
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0001
0.0002 0.0004

LAYER 5 0.0003 0.0002 0.0001 0.0001

0.0001 0.0001

AVERAGE DAILY HEAD ON 0.009 0.002 0.047 1.195
3.067 5.415
TOP OF LAYER 4 4.495 2.139 1.543 1.244

1.294 1.859

18



STD. DEVIATION OF DAILY 0.004 0.001 0.087 0.498
0.554 0.437

HEAD ON TOP OF LAYER 4 1.269 0.424 0.455 0.504
0.868 0.663

hhkhdhhhkdhhhhhdrhdhrbh bbb hhhhbhhbdkhbhrhdrhhrddrhohhordhrorobhbhhddhhn
KA XA KA A XA A hhh ki '

Ak hhkdhhhh kbbb hhk bk kb hkr bk hh bk d b draddrohddamrddhohrhdhhbdhhdx
L e e i A R

ANNUAL TCTALS FOR YEAR 6
INCHES Co.

FEET PERCENT

PRECIPITATION 29.57
300549.562 100.00

RUNOFF 0.000
0.000 0.00

EVAPOTRANSPIRATION : 18.885
1919246.109 ©3.87

DRAINAGE COLLECTED FROM LAYER 3 11.5917
117817.578 39.20

PERC./LEAKAGE THROUGH LAYER 5 0.001714
17.418 0.01

AVG., HEAD ON TCP OF LAYER 4 1.8592

CHANGE IN WATER STORAGE -0.908 -
9231.592 -3.07

S50IL WATER AT START OF YEAR 172.816
1756501.120

SOIL WATER AT END CF YEAR 171.693
1745083.000

SNOW WATER AT START OF YEAR 0.751

7628.526 2.54
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SNOW WATER AT END OF YEAR 0.966

9814.995 3.27
ANNUAL WATER BUDGET BALANCE 0.0000
0.034 0.00

LSS SSES R SRR SR EEER R RS ELEEEEEEEESEE RS EEEEERETEEE R RS R R R
AhhkkhkhkkrkhkrAx k%

Fhhkhhkhhhdhdhhhakdhhhkhbhddbdbbbhddhhhhdbhaddhrdhdrdrdrdrhrrmdrrrdrohbrhdhdk
Fhkkhkhkkxhihhdihk

MONTHLY TOTALS (IN INCHES) FOR YEAR 7

PRECIPITATION 0.70 0.54 1.87 2.47
4,50 6.03
.57 2.56 2.03 3.90
1.25 0.79

RUNOFF 0.000 0.000 0.0600 0.000
0.000 0.000

0.0090 0.000 0.000 0.000
0.000  0.000

EVAPOTRANSPIRATION 0.388 0.353 0.513 C.441
3.993 4,755

3.574 2.268 1.205 1.883
0.375 0..368

LATERAL DRAINAGE COLLECTED 0.2498 0.0573 0.2015 0.6377
0.7709 2.2271
FROM LAYER 3 2.3178 2.3333 0.7843 0.3749
1.5398 0.6496
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0001
0.0001 0.0003
LAYER 5 0.0003 0.0003 0.0001 0.0001

0.0002 0.0001
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MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.474 0.120 0.383 1.251
1l.463 4.369

TOP OF LAYER 4 4,400 4,430 1,539 0.712
3.021 1.233
STD. DEVIATICN OF DAILY 0.195 0.045 0.534 0.095
0.398 0.770

HEAD ON TOP OF LAYER 4 0.550 0.704 0.e13 0.335

0.606 0.507

LR SRR LT EE RS EEEE R ESEREESEEEFE SRS EEES R EEEREEEER SRR SRR E R R
khkkhkhkhhrFdhAhAX A%
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ANNUAL TOTALS FOR YEAR 7
INCHES CU.

FEET PERCENT

PRECIPITATION 32.21
327382.500 100.00

RUNCFF 0.000
0.000 0.00

EVAPOTRANSPIRATION 20,116
204462.016 62.45

DRAINAGE COLLECTED FROM LAYER 3 12.1440
123431.789 37.70

PERC./LEAKAGE THROUGH LAYER 5 0.001504
18.335 0.01

AVG. HEAD ON TCP OF LAYER 4 1.9495
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CHANGE IN WATER STORAGE -0.052 -
525.856 -0.16

SOIL WATER AT START OF YEAR 171.693
1745083.000

SOIL WATER AT END OF YEAR 172.272
1750968.000

SNOW WATER AT START OF YEAR 0.966
1 9814.995 3.00

SNCW WATER AT END OF YEAR 0.335
3400.23¢6 1.04

ANNUAL, WATER BUDGET BALANCE 0.0000
0.218 0.00

hAhkkhkkhhhhkhhddhhhhrdhdhddhhrrhhbArhhdhdhhhr bbb dddbhbbdbhkdhd bbb drhhkdxxdhx
dkkok ok ok kk ok ok hkokk

EEEEE RS AR SRR EEEEEEERESESEREFEEMERESEEEEEEEEEEEEEEREE R R R R
L B R S R ’

MONTHLY TCTALS (IN INCHES) FOR YEAR 8

PRECIPITATION 0.84 0.33 2.47 1.25
2.e7 4.55

0.85 1.35
RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.632 0.674 G.461 0.044
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3.004 4.81¢

3.056 3.789 2.467 1.883
0.771 0.336

LATERAL DRAINAGE COLLECTED 0.1563 0.,0365 0.2093 0.8317
1.3262 1.5421

FROM LAYER 3 0.5007 0.6989 0.4945 0.3441
0.0952 0.0246
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0C00 ©.0000 0.0001
0.0002 0.0002

LAYER 5 0.0001 0,0001 ¢©.0001 0.0001

0.0000 0.0000

AVERAGE DAILY HEAD ON 0.297 0.074 0.397 1.632
2.518 3.025
TOP OF LAYER 4 0.951 1.327 0.970 0.653
0.187 G.047
S5TD. DEVIATION OF DAILY 0.122 0.029 0.506 0.418
0.706 0.838
HEAD ON TOP OF LAYER 4 0.382 0.535 0.313 0.176

0.074 0.019

AhhkhhhhdhhhhhhhhbhhdhdhdhhhdhhbhhdhhrohdbhhhddhhddrhdddbrhhAdrFddrhrhddhdithk
kxkhhhhkhhkhdthkk
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ANNUAL TOTALS FOR YEAR 8

PRECIPITATION 27.45
279001.812 100.00
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RUNOFF 0.000

0.000 0.00

EVAPOTRANSPIRATION 21.932
222917.094 79.90

DRAINAGE COLLECTED FROM LAYER 3 6.2603
63629.672 22.81

PERC./LEAKAGE THROUGH LAYER 5 0.000976
9.922 0.00

AVG. HEAD ON TQOP OF LAYER 4 1.0C64

CHANGE IN WATER STORAGE -0.743 -
7554.829 -2.71

SOIL WATER AT START OF YEAR 172,272
1750968.000

SOIL WATER AT END OF YEAR 170.849
1736504.250

SNCW WATER AT START OF YEAR 0.335
3400.236 1.22

SNOW WATER AT END COF YEAR 1.014
10309.131 3.70

ANNUAL WATER BUDGET BALANCE 0.0000 -
0.048 0.00

LR SR SR SRR SR EERE LR EEERE L EE R R I R
hkkkhhkkkhkhkihkhik
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MONTHLY TOTALS (IN INCHES3) FOR YEAR 9

MAY/NOV JUN/DEC



PRECIPITATION 2.37 0.35 2.02 2.08
3.03 3.57

2.53 2.17

RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.413 0.392 0.426 0.262
3.11e 2.763

2.5501 1.560 2.742 2.192
0.760 0.375

LATERAL DRAINAGE COLLECTED 0.0059 0.0014 0.0004 0.3393
1.3815 2.6488
FROM LAYER 3 2.2057 0.7607 0.1824 0.4641
0.3567 0.3719
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0001
0.0002 0.0004
" LAYER 5 0.0003 0.0001 0.0000 0.0001

0.0001 0.0001

MONTHLY SUMMARIES FOR DAILY HEADS {(INCHES)

AVERAGE DAILY HEAD ON 0.011 0.003 0.001 0.666
2.623 5.196

TOP OF LAYER 4 4.187 1.444 0.358 0.881
0.700 0.706
STD. DEVIATION OF DAILY 0.005 0.001 0.000 0.567
0.856 0.369

HEAD ON TCP OF LAYER 4 0.603 0.593 0.140 0.440

0.201 0.199

LR SR A SR RS RS S S SRELESESEEREEEEEEEEREEEEEEEEEEEETEEEE R R R
hhhkdhhkkkhhhhkhhk '
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ANNUAL TOTALS FOR YEAR 9

FEET PERCENT

PRECIPITATION
283474.000 100.00

RUNOFF
0.900 0.00

EVAPCTRANSPIRATION
178384.344 62.93

DRAINAGE COLLECTED FROM LAYER 3
88616.969 31.26

PERC./LEAKAGE THROUGH LAYER 5
13.216 0.00

AVG. HEAD ON TOP OF LAYER 4

CHANGE IN WATER STORAGE
16459.461 5.81

SOIL WATER AT START OF YEAR
1736504.250

SOIL WATER AT END OF YEAR
1742434.120

SNOW WATER AT START OF YEAR
10309.131 3.64

SNOW WATER AT END CF YEAR
20838.713 7.35

ANNUAL WATER BUDGET BALANCE
0.030 0.00

17.

170.

171.

000

551

L7187

.001300

L3979

.619

849

432

.014

.050

L0000

hhkkhAhA XA IAEAA LA XA hAA XA Ak khdd bk d b hkdk A b dhh bk bk kA d Ao rdd bbbk kv hrhhddhs
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MONTHLY TOTALS (IN INCEES) FOR YEAR 10

PRECIPITATION 1.23 0.49 2.43 2.43
1.99 2.97

1.98 6.68 3.82 2.35
1.16 1.17

RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 G.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.354 0.46b5 0.587 0.313
2.163 3.182

1.731 3.964 2.931 1.789
0.389 0.324

LATERAL DRAINAGE COLLECTED 0.1030 0.0236 0.0535 0.9023
1.3738 2.5771

FROM LAYER 3 1.8061 0.5225 1,0797 1.8576
1.2522 0.3219
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0001
0.0002 0.0004

LAYER 5 0.0003 0.0001 0.0002 0.0003

0.0002 0.0001

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.185 0.050 0.102 1.770
2.608 5.055
TOP OF LAYER 4 3.429 0.992 2.118 3.527

2.456 0.611

27



STD. DEVIATION OF DAILY G.080 0.019 0.146 0.435
0.542 0.486

HEAD ON TCOP OF LAYER 4 1.358 0.223 0.554 0.320
0.959 0.251

Ahkrkhhdhhhhhkdhhdhhhhrdhdhhhbhhhhdrthhdhbhdhhaddrhdbdhhddbd bbbk bbb rhrhrs
khkkhkkkhkkhkkhkihhkhkhk
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ANNUAL TOTALS FOR YEAR 10

INCHES Ccu

FEET PERCENT

PRECIPITATION 28.70
291706.844 100.00

RUNOFF 0.000
0.000 0.00

EVAPOTRANSPIRATION 18.19%92
184906.094 63.39

DRAINAGE COLLECTED FROM LAYER 3 11.8734
120680.727 41.37

PERC./LERKAGE THROUGH LAYER 5 0.001762
17.912 0.01

AVG, HEAD ON TOP OF LAYER 4 1.5094

CHANGE IN WATER STORAGE -1.367 -
13897.9586 -4.7%

SOIL WATER AT START OF YEAR 171.432
1742434.120

S0IL WATER AT END OF YEAR 171.269
1740777.370

SNOW WATER AT START OF YEAR 2.050

20838.713 7.14

28



SNCOW WATER AT END OF YEAR 0.846

8597.432 2.95
ANNUAL WATER BUDGET BALANCE 0.0000
0.061 .00

KA AF A I A AR A A AR A AT AR AR AT A A A A A A A A AT A AT AT A A AR A A KA AR A A A KA A AT AR A Aok &
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH

PRECIPITATION
TOTALS 1.09 G.72 1.81 2.15
3.52 4.53
3.72 3.43 3.13 1.54
l.61 1.47
STD. DEVIATIONS 0.54 0.33 0.54 1.22
1.36 2.13
1.35 1.52 0.€9 0.96
0.99 0.61
RUNOFL
TOTALS 0.000 0.000 0.060 0.000

0.000 0.000
0.000 0.000 0.000 0.000
0.000 0.000 '

STD. DEVIATICNS 0.000 0.000 0,000 0.000
0.000 0.000
0.000 0.000 0.000 0.000
0.000 0.000
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EVAPOTRANSPIRATION
TOTALS 0.416 0.485 0.496 0.333
3.287 3.646
3.082 2.667 2.549 1.352
0.707 0.387

STD. DEVIATIONS 0.101 0.107 0.084 0.250
0.938 1.146
0.973 l1.266 0.609 0.576
0.297 0.060

LATERAL DRAINAGE COLLECTED FRCM LAYER 3
TOTALS 0.0712 0.0164 0.0873 ¢.6211
1.1885 2.1602
1.7514 1.2815 0,8858 0.6092
0.4491 0.2623

STD. DEVIATIONS 0.08B24 0.0190 0.0911 0.3283
0.2741 0.4317
0.7339 0.8687 0.6549 0.4645
0.5345 0.327%2

PERCOLATION/LEAKAGE THROUGH LAYER 5
TOTALS 0.0000 0.0000 0.0600 0.0001
0.0002 0.0003
0.0003 0.0002 0.0001 0.0001
0.0001 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000Q 0.0000
0.0000 0.0001

0.0001 0.0001 0.0001 0.0001
0.0001 0.0000C

AVERAGES 0.1352 0.0342 0.1657 1.2184
2.2562 4.2376
3.3248 2.4327 1.7376 1.1565
0.8809 0.4979

STD. DEVIATIONS 0.1565 0.0396 0.1729 0.6440
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0.5203 0.8469
1.3931 1.6491 1.284¢6 0.8817
1.0485 0.6212

KhkdArdhrrd b bR rhrrhhr bk khhrhbhbbdhbhbbkhd bk b hhhhhhhbhhhrdhhhhddhnhdhhs
AhkkrkxhkkAh X hk ik

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

7 INCHES ' CU. FEET
PERCENT
PRECIPITATION 28.72 ( 2.922) 291930.5
100.00
RUNOFF 0.000 ( 0.0000)
0.00 0.000
EVAPOTRANSPIRATION 19.409  ( 2.0073)
197271.31 67.575
LATERAL DRAINAGE COLLECTED 9.38382 ( 2.60700)
95377.125  32.67118
FROM LAYER 3
PERCOLATION/LEAKAGE THROUGH 0.00140 ( 0.00037)
14.244 0.00488 :
LAYER 5
AVERAGE HEAD ON TOP 1.506 { 0.418)
OF LAYER 4
CHANGE IN WATER STORAGE -0.072  ( 0.9980) -

732,30 ~0.251

HAAAK AR A XA AR AT kbbb kb kdxhkbhhkdhhhhbhhhdbdbhddrdrrhddbdrhrdrbdrrhhhhhkhrhk
L e i B i R
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 10
(INCHES)

(CU. FT.)

PRECIPITATION 3.44
34964.160

RUNOFF 0.000
0.0000

DRAINAGE COLLECTED FROM LAYER 3 0.106285
1045,355%6

PERCOLATION/LEAKAGE THRCUGH LAYER 5 0.000014
0.14548

AVERAGE HEAD ON TOP OF LAYER 4 6.053

MAXIMUM HEAD ON TOP OF LAYER 4 8.453

LOCATICN OF MAXIMUM HEAD IN LAYER 3

(DISTANCE FROM DRAIN) 30.1 FEET
SNOW WATER 4,52
45910.6602
MAXIMUM VEG. SCIL WATER (VOL/VOL) - 0.4630
MINIMUM VEG. SCIL WATER (VOL/VOL) 0.1160

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

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.
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FINAL WATER STORAGE AT END OF YEAR 1¢

LAYER (INCHES) (VOL/VOL)

N ~ 2.6989 0.2249

2 157.6800 0.2920

3 0.6420 | 0.0535

4 0.0000 0.0000

5 | 10.2480 0.4270
SNOW WATER 0.846

(IE SRR RS RS RS ELES R RERSS LR ELESELISS SRR SRR EERSEREERESEEEEEEESERE]
kkhk*dhhhrhhhhhx

R RS A A SR E R EEEEEEEEEEEEEE B EE S SIS i
Ak kA hkdkkhkkhhkx

34



g
X&j , | é)h
\lo \}Tﬁ% v \
E %\G\J

LR AR SRR S E S ST R SRR RERRRE SRR ER LSRR LSS RS SR EREEELEELEEEEEEEEEE SR
hhkkkkdhkhhhik

LEEE R SRS SRR RS EEREERLEREEEEREEERE RS SR RS EEEREREERSEEEREEEEEEEEE
khkkhhkhhhhkhki ki

* &

* %

* ok

*x

*% HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
* %

** HELP MODEL VERSION 3.07 ({1 NOVEMBER 1997)
* &

il DEVELOPED BY ENVIRONMENTAL LABORATORY

* ok

** USAE WATERWAYS EXPERIMENT STATION

* %
* & FOR USEPA RISK REDUCTION ENGINEERING LABORATCRY
% %
* %
* %
* %
* %
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PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

:\downlcad\Phase6.D4
:\download\Phaset.D7
:\download\Phase6,D13
:\downlcad\Phase6.Dl1
:\downlcad\Phase6.D10
:\download\Phase6.0QUT
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TIME: 10:20 DATE: 5/31/2013
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TITLE: Regional Landfill Phase 6

hhkkhkFkhk A KA h kA FAdFr A kA bk hrorhbbhhhbhh bbbk b A A A A A A kA d Ak hkk kA krwxd X
hkhkhkhhdhkkhkh

NOTE: INITIAL MOISTURE CONTENT QF THE LAYERS AND SNOW
WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE

PROGRAM.
LAYER 1
TYPE 2 - LATERAL DRAINAGE LAYFER
MATERIAL TEXTURE NUMRBRER 1
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 = 0.1129 VOL/VOL
EFFECTIVE SAT. HYD. COND. = (0.999999978000E-02
CM/SEC
SLOPE = 3.00 PERCENT
DRAINAGE LENGTH = 100.0 FEET
LAYER 2
TYPE 4 - FLEXIBRLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 35
THICKNESS = 0.06 TNCHES
PORCSITY = 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. = 0.19999%%996000E-12
CM/SEC

FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

I

1.00 HOLES/ACRE
4.00 HOLES /ACRFE
3 - GOOD

If



TYPE 3 - BARRIE
MATERIAL TEXTUR
THICEKENESS =
POROSITY =
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT

I

R SOIL LINER
E NUMBER 16

24.00 INCHES
0.4270 VOL/VQOL
0.4180 VOL/VOL
0.3670 VOL/VCL
0.4270 VOL/VOL

EFFECTIVE SAT. HYD, COND. = 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 # 1 WITH
BARE _
GROUND CONDITIONS, A SURFACE SLOPE OF 3,% AND
A SLOPE LENGTH OF 100. FEET.
SCS RUNOFF CURVE NUMBER = 74.90
FRACTION OF AREA ALLOWING RUNOFF = 0.0
PERCENT
AREA PROJECTED ON HORIZONTAL PLANE = 5.200 ACRES
EVAPORATIVE ZONE DEPTH = 8.0 INCHES
INITIAL WATER IN EVAPORATIVE ZONE = 1.011 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE 3.336 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE = 0.144 1INCHES
INITIAL SNOW WATER = 0.998 INCHES
INITIAL WATER IN LAYER MATERIALS = 11.603 INCHES
TOTAL INITIAL WATER = 12.600 INCHES
TOTAL SUBSURFACE INFLOW = 0.00
INCHES/YEAR
EVAPOTRANSPIRATION AND WEATHER DATA
NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
DULUTH MINNESOTA
STATION LATITUDE = 46.50
DEGREES



MAXIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASON {JULIAN DATE) = 144
END OF GROWING SEASON (JULIAN DATE) = 261
EVAPORATIVE ZONE DEPTH = 8.0
INCHES
AVERAGE ANNUAL WIND SPEED = 11.20 MPH
AVERAGE 18T QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 74.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 74.00 %
NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED
USING
COEFFICIENTS FOR DULUTH
MINNESOTA
NORMAL MEAN MONTHLY PRECIPITATION (INCHES)
JBN/JUT, FEB/AUG MAR/SEP APR/OCT MAY /NOV
JUN/DEC
1.20 0.90 1.78 2.16 3.15
3.96
3.96 4.12 3.26 2.21 1.69
1.29
NOTE: TEMPERATURE DATAE WAS SYNTHETICALLY GENERATED
USING
COEFFICIENTS FOR DULUTH
MINNESOTA
NORMAL MEAN MONTHLY TEMPERATURE (DEGREES
FAHRENHEIT)
JAN/JUL FER/AUG MAR/SEP APR/OCT MAY /NOV
JUN/DEC
6.30 12.00 22.90 38.30 50.30
59.40
65.30 63.20 54,00 44,20 28.20
13.80
NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED
USING



COEFFICIENTS FOR DULUTH
MINNESOTA
AND STATION LATITUDE = 46.50 DEGREES

(R RS RS S S S ES SRS LRSS EE LSS EREEEEELEEE RS EEEELEEEEEEEEEEEEEEEEEEEE
hkhkkAhhhhdhkxhkkhkhd

MONTHLY TOTALS (IN INCHES} FOR YEAR 1

PRECIPITATION 0.51 0.83 1.24 1.02
1l.64 3.93
3.41 3.48 2.98 0.20
2.99 0.77

RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATICN 0.510 0.500 0.425 ¢.172
1.433 3.908

1.%970 3.326 1.915 0.522
1.098 0.478

LATERAL DRAINAGE COLLECTED 0.1244 0.0285 0.0083 0.1215
2.1559 1.0126

FROM LAYER 1 0.5694 0.9978 0.9912 0.6783
0.2807 0.4734
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000
0.0003 0.0002 .

LAYER 3 0.0001 0.0002 0.0002 0.0001

0.0000 0.0001



AVERAGE DAILY HEAD ON 0.236 0.060C ¢.01le 0.238
4.089 1.986

TOP OF LAYER 2 1.081 1.894 1.944 1.288
0.551 0.899

STD. DEVIATICN OF DAILY 0.087 0.022 0.006 0.515
2.027 0.277
HEAD ON TOP OF LAYER 2 ¢.z21¢ 0.352 0.704 0.494

0.090 0.278

EE RS R SRR AR LR R E SRS RS AR SRR EEEEREEEE SRR RS R LR EE R EEEEER R R R
L i i i

R RS RS SRS R R SRR R SRR SRR R SRR RS EERE SRR SRR SRR R RS
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ANNUAL TOTALS FOR YEAR 1
INCHES cu

FEET PERCENT

PRECIPITATION 23,70
447361.219 100.00

RUNOFF 0.000
0.000 0.00

EVAPOTRANSPIRATION ' 16.255
306837.656 68.59

DRAINAGCE COLLECTED FROM LAYER 1 7.4421
140476.406 31,40

PERC./TLEAKAGE. THROUGH LAYER 3 0.601140
21.517 0.00

AVG. HEAD ON TOP OF LAYER 2 1.1901

CHANGE TN WATER STORAGE 0.001
25.580 0.01

SOIL WATER AT START OF YEAR 11.603
219015. 687



S0IL WATER AT END OF YEAR 11.604

219041.281

SNOW WATER AT START OF YEAR 0.998
18829.518 4.21

SNCW WATER AT END OF YEAR 0.998
18829.518 4,21

ANNUAL WATER BUDGET BALANCE 0.0000
0.066 0.00

AA AR A I A A AT AKRAAA XA A Ak kA d A A kA bAoA Ak ok b hh ko h ok hkhhhdhhkhhkdhdhhhk
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MONTHLY TOTALS (IN INCHES) FOR YEAR 2

FPRECIPITATION 0.65 0.95 1.83 5.02
4,48 5.12

3.67 1.18 4.03 1.03
0.50 2.51

RUNOFF 0.000G 0.000 0.000 G.000
0.000 0.000

0.000 G.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.386 0.428 0.462 0.617
2.421 2.915
' 2.513 0.434 2,433 0.925
0.819 0.349

LATERAL DRAINAGE COLLECTED 0.1254 0.0288 0.2432 2.803¢6
4.9017 22,7008



FRCM LAYER 1 2.1982 0.7778 1.0092 0.7339
0.2323 0.0910 '

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0004
0.0007 0.0004
LAYER 3 0.C003 ©0.0001 0.0002 0.0001

0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.238 0.060 0.462 5,387
9.185 5.290

TOP OF LAYER 2 4.173 1.477 1.980 1.393
0.456 0.173
STD. DEVIATION OF DAILY 0.098 0.023 0.795 3.783
1.542 1.896

HEAD ON TOP OF LAYER 2 1.302 0.566 0.487 0.438

0.102 0.068

khhkhhdhhhthhhhdhkdhdhhddrdhhhhrhhbhkrdbbrhbrhdhddhbhhhddrhbhhdhdhdhrhhbrrrhhxk
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ANNUAL TOTALS FOR YEAR 2
INCHES CU

FEET PERCENT

PRECIPITATION 30.97
584589.750 100.00

RUNOTT 0.000
0.000 0.00

EVAPOTRANSPIRATION 14.704
2777546.937 47.48



DRAINAGE COLLECTED FROM LAYER 1 15.8461
299110.187 51.17

PERC./LEAKAGE THROUGH LAYER 3 0.002242
42.318 0.01 -

AVG. HEAD CN TOP OF LAYER 2 2.5227

CHANGE IN WATER STCRAGE 0.418
7890.204 1.35

SOIL WATER AT START OF YEAR 11.604
219041.,281

SOIL WATER AT END OF YEAR 11.237
212104.703

SNOW WATER AT START OF YEAR 0.998
18829.518 3.22

SNOW WATER AT END OF YEAR 1.783
33656.297 5.76

ANNUAL WATER BUDGET BALANCE G.0000
0.097 0.00

EEEE R T LSRR TR SRR RS SRR TR R EEEEEEE SRR R R R
B i e i o i
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MONTHLY TOTALS (IN INCHES} FOR YEAR 3

PRECIPITATION 1.30 0.56 0.82 0.74
6.23 9.47

1.01 1.18
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RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.0060

FVAPOTRANSPIRATION . 0.485 0.571 0.670 0.413
4.132 4,418

4,358 1.557 2,223 1.027
0.710 0.358

LATERAL DRAINAGE COLLECTED 0.0222 0.0051 0.0015 0,1679
3.1779 2.3875

FROM LAYER 1 4.2326 1.4202 1.0511 0.46l8
0.1e84 0.0591
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000
0.0004 0.0003

LAYER 3 0.0006 0.0002 0.0002 0.0001

0.0000 0.0000

AVERAGE DAILY HEAD ON G.042 0.011 0.003 0.329
6.023 4.641

TOP OF LAYER 2 7.943 2.696 2.062 G.877
0.330 0.112
STD. DEVIATION CF DAILY 0.017 0.004 0.001 0.365
1.824 2.664

HEAD ON TOP OF LAYER 2 2.303 0.678 0.629 0.159

0.105 0.046

FAhhhkhdhhodkdhhdrdrdhrhrhdhhhdhbhrbhhhhdrdbbhbhdbbbhhhbrhhAbbd b kh bk khkdkdhd
*hhkhkhkhdrhkhkrhhkhk
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ANNUAL TOTALS FOR YEAR 3
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INCHES Cu.

PRECIPITATION 32.76
618377.875 100.00

RUNOFF 0.000
0.000 0.00

EVAPOTRANSPIRATION 20.921
394912.969 63.86

DRAINAGE COLLECTED FROM LAYER 1 13,1553
248318.766 40.16

PERC./LEAKAGE THROUGH LAYER 3 0.001867
35.245 0.01

AVG. HEAD ON TOP OF LAYER 2 2.0892

CHANGE IN WATER STORAGE ~1.319 -
24889.225 -4.02

SOIL WATER AT START OF YEAR 11.237
212104.703

SOIL WATER AT END OF YEAR 10.879
205354.766

SNOW WATER AT START COF YEAR 1.783
33656.297 5.44

SNOW WATER AT END OF YEAR 0.822
15517.007 2.51

ANNUAL WATER BUDGET BALANCE 0.0000
0.080 0.00

R R AR E SRS E R AL ESES SRR ESEEEE L RS EEEEE R SRR EEE R R R R R R R
Kokk ok ook ko ok ok k ok ok k

Ahkhkhkhhhkhhdrhhddbhhbdbhddrhhhddrh A b hhrrbhddbhdhbdhrhdbhddrhddrrtrhhtrddtk
Kkkokk ok khhkhkdkk
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MONTHLY TOTALS (IN INCHES) FOR YEAR 4

PRECIPITATION 1.30 0.82 1.74 1.50
3.81 3.92

1.36 4,38 2.44 0.¢0
0.60 2.09

RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.286 0.605 0.395 0.101
2.888 3.071

1.128 2.818 1.414 0.793
0.729 0.397

LATERAL DRAINAGE COLLECTED 0.0142 0.0033 ©.0009 1.0145
3.2947 1.3630
FROM LAYER 1 0.8930 1.1450 0.9860 0.4714
0.1336 0.0406
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0002
0.0005 0.0002 .
LAYER 3 ¢.0001 0.0002 0.0002 0.0001

0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.027 0.007 0.002 1.990
6.203 2.674

TOP OF LAYER 2 1.685 2.174 1.534 0.895
0.262 0.077 -
STD. DEVIATION OF DAILY 0.011 0.003 0.001 1.133
2.795 0.761

HEAD ON TOP OF LAYER 2 0.671 1.014 0.433 0.351

0.079% 0.032

13



hhhkkkhkhhhbrhhhhdhhdhhhkxdrdbdhdhhhhkdhhhhhdhhhhkrkkkddhhrhhhhrhkrkhkhk

*hhkkhkhtdxhkhrhhhi

R R R SRR R R A B g I S o )

hokkkok ok ok okok ok okokk

ANNUAL TCTALS FOR YEAR 4

PRECIPITATION
469257.562 100.00

RUNOFF
0.000 0.00

EVAPOTRANSPIRATION
276037.187 58.82

DRAINAGE COLLECTED FROM LAYER. 1
176684,609 37.65

PERC./LEAKAGE THROUGH LAYER 3
26,042 0.01

AVG, HEAD ON TOP OF LAYER 2

CHANGE IN WATER STORAGE
16509.537 3.52

SOTL WATER AT START OF YEAR
205354.766

S0IL WATER AT
203534.687

SNOW WATER AT

15517.007 3.

SNOW WATER AT
33846.629 7

END OF YEAR

START OF YEAR
31

END OF YEAR

.21

ANNUAL WATER BUDGET BALANCE

0.199 0.00

14

14.

10.

10.

.000

624

.3603

. 001380

L4949

.875

879

783

.822

. 783
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LEEEEE S SR LR SRS EEE S LR RS LEEL LR EEEEEEELESESEEERERSEERE LSS
Fhkhkhkdhhkhhkd

MONTHLY TOTALS (IN INCHES) FOR YEAR 5

PRECIPITATION 1,17 1.3¢6 1.38 2.26
2.54 4.38
4.36 4,15 2.62 0.85
2.04 1.60

RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 ©.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.322 0.358 0.534 0.444
2.462 3.404

2.733 2.140 2.491 0.767
0.309 0.369

LATERAL DRAINAGE CCLLECTED 0.0098 0.0022 0.2048 0.8658
3.1756 1.6724

FROM LAYER 1 1.6595 2.1303 0.8429 0.3292
0.2709 0.0965
PERCOLATION/LEAKAGE THROUGH 0.0000 00,0000 0.0001 0.,0001
0.0004 0.0002

LAYER 3 0.0002 0.0003 0.0001 0.0001

0.0000 0©.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)



AVERAGE DAILY HEAD ON 0.019 0.005 1.718 1.695
5.970 3.281

TOP OF LAYER 2 3.150 4.044 1.654 0.625
0.531 0.183

STD. DEVIATION OF DAILY 0.008 0.002 1.357 1.105
2,609 0.770
HEAD ON TOP OF LAYER 2 0.819 1.637 0.266 0.226

0.174 0.075

Khkkhkhkhkdhhdhhhdrxdbhkhhkbdhhhdrrhbhkhmkbdbhhkdbrhhhhkhkddbbdhhhdrrrrthhhhd
El R e o i

AhkkhAdkhhhhhdhbhhdhhhhdbhdbhhhdbdbhhddhrdhhhhdhbhdddrhdddrra o Frdrndbrtrdirid
khkkrdhkkhrrhkhkh A

ANNUAL TOTALS FOR YEAR 5
INCHES CuU

FEET PERCENT

PRECIPITATION 29,11
549480.375 100.00

RUNOFF 0.000
0.000 0.00

EVAPOTRANSPTRATION 16.334
308312.406 56.11

DRAINAGE COLLECTED FROM LAYER 1 11.9599
225754,828 41,09

PERC./LEAKAGE THROUGH LAYER 3 0.001748
32.997 0.01

AVG. HEAD ON TOP OF LAYER 2 : 1.9062

CHANGE IN WATER STORAGE 0.815
15380.084 2.80

30II, WATER AT START OF YEAR 10.783
203534.687
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SOIL WATER AT END OF YEAR 12.640

238594.,125

SNOW WATER AT START OF YEAR 1.793
33846.629 6.16

SNOW WATER AT END OF YEAR 0.751
14167.261 2.58

ANNUAL WATER BUDGET BALANCE 0.0000
0.013 0.00

AAEAKALEAKEF AR KA AN A A A AT A A A AR A XA Aok kbbb ok A bk h ok r ko kd b hdh kb d A A dhdxx
LE R R RS S SN R

KhhkdhhAXrhkdrhdAdhhdhdhhdhhhdddxhrd b hrdbhhdddb bkt b bk hdhhkdhdhhdhhrhrnss
LE RS SR SR LS SRS

MONTHLY TOTALS (IN INCHES) FOR YEAR 6

PRECIPITATION 0.80 1.02 2.30 2.75
3.91 1.39

4.52 3.27 3.87 1.54
3.17 1.03

RUNOFF 0,000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.383 0.500 0.682 0.729
3.526 1.350

2.791 1.506 2.734 0.498
1.185 0.510

LATERAL DRAINAGE COLLECTED 0.0232 0.0053 0.8027 2.15%%8
3.0977 1.1238
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FROM LAYER 1 0.8560 1.4926 1.8392 0.7142
1.6033 0.5265

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0001 0.0003
0.0004 0.0002
LAYER 3 0.00C1 0.0002 0.0003 0.0001

0.0002 0.0001

MONTHLY SUMMARIES FOR DAILY HEADS (INCEES)

AVERAGE DAILY HEAD ON 0.044 0.011 1.487 4.266
5.842 2.205

TOP OF LAYER 2 1.625 2.833 3.608 1.356
3.145 1.000 :
STD. DEVIATION OF DAILY 0.018 0.004 3.164 2.2286
2.527 0.859

HEAD ON TOP OF LAYER 2 1.115 0.570 0.933 0.383

1.113 0.409

dhkkhkhkhrhhhhhhhkhdbhhhbhhhhdhhdrhhhhhhdhhdhdbhbhrddhbaorbhdhhdhddohriths
LR R

hhkhkhhkhkkhhhhhhdhdhddhhdbhdhhdrdohdrdhhrdbbhhhbhhdbhbhhkthhhhhhkhkhkdkdkhdk
*hkhhkkkkhhhhhhk

ANNUAL TOTALS FOR YEAR 6
INCHES Cu

FEET PERCENT

PRECIPITATION 29.57
558163.437 100.G0

RUNOFF 0.000
0.000 0.00

EVAPOTRANSPIRATION 16.395
309464.937 55.44
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DRAINAGE COLLECTED FROM LAYER 1 14,2842
269628.875 48.31

PERC. /LEAKAGE THROUGH LAYER 3 0.002070
39.069 0.01

AVG. HEAD ON TCP CF LAYER 2 2.2852

CHANGE IN WATER STORAGE -1.111 -
20969.535 -3.76

SOIL WATER AT START OF YEAR 12.640
238594.125

SOIL WATER AT END OF YEAR 11.314
213564.016

SNOW WATER AT START OF YEAR 0.751
14167.261 2.54

SNOW WATER AT END OF YEAR 0.966
18227.846 3.27

ANNUAL WATER BUDGET BALANCE 0.0000
0.056 0.00

Fhhhdhhhkhdhhhhihhdhhhhdhhhhhddrhrdxhdrohhrhhohdkdrhdhdrdhh kbbbt hirdtsx
LES S TR R SR SRR

LR R RS LR RS S LSS E RS TR TR TR RS R RS EE R R R
kkhkkikhkkhkhhkAxkhhkx

MONTHLY TCTALS (IN INCHES) FOR YEAR 7

PRECIPITATION 0.70 0,54 1.87 2.47
4.50 "6.03

1.25 0.179
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RUNQFF 0.000 0.000 0.000 0.000
0.000 0.000

0.00C0 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.388 0.353 0.513 0.490
3.668 4.371

_ 2.852 1.928 0.892 1.832
0.375 0.369

LATERAL DRAINAGE COLLECTED 0.1269 0.0291 0.0084 0.8051
3.7345 1.5022
FROM LAYER 1 2.9112 1.5892 0.5342 1.9970
0.8128 0.2081
PERCOLATION/LEAKAGE THROUGH 0,0000 Q.0000 0.0000 0,0001
0.0005 0.000z
LAYER 3 0.0004 0.0002 0.0001 0.0003

0.0001 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.241 0.06l 0.016 1.576
7.027 2.947
TOP OF LAYER 2 5.502 3.017 1.048 3.791
1.594 0.395
3TD. DEVIATION OF DAILY 0.089 0.023 0.007 1.586
2,149 0.373
HEAD ON TOP CF LAYER 2 2.321 0.892 0.247 1.730

0.633 0.162

(EE SRS RS R LA ST ERSEEEREELSEREREEEEELEEEEESEREEEEEEEEREE RS ER R
L I i

LR EEEEE S S E R LSRR E LSRR LSRR RS EEE SRR EEERSE SRR S SRR E RS
LES SRS LSS LSS

ANNUAL TOTALS FOR YEAR 7
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INCHES CU.

FEET PERCENT

PRECIPITATION 32.21
607996.062 100.00

RUNOFF ¢.000
0.000 0.00

EVAPOTRANSPIRATION 18.030
340340.562 55.98

DRAINAGE COLLECTED FROM LAYER 1 14.2588
269149.4069 44.27

PERC./LEAKAGE THROUGH LAYER 3 0.002054
38.764 0.01

AVG. HEAD ON TOP OF LAYER 2 2.2679

CHANGE IN WATER STORAGE -0.081 -
1532.886 -0.25

SOIL WATER AT START OF YEAR 11.314
213564.016

SOIL WATER AT END OF YEAR 11.864
2239544.250

SNOW WATER AT START OF YEAR 0.966
18227.84¢6 3.00

SNCW WATER AT END OF YEAR 0.335
©314.723 1.04

ANNUAL WATER BUDGET BALANCE 0.0000
0.136 0.00

LR R TR S SRR S EAS SRR ERELESE SRS EEESEEEREEEEEEEEEEEEEESEE R R R
khkkkhkkhkkhkkhkihhkkhkik

hkkkhk kb hhkh ok hkh kb dd kb hhhdhrhd A b hrhdhhhdhhkdrdh bbb hhodkhhhhdhkhkdkr
kkkkhkhkrhkhrkdk '
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MONTHLY TOTALS (IN INCHES} FOR YEAR 8

PRECIPITATION 0.84 0.33 2.47 1.25
2.67 4.55

- 4,53 4.01 2.82 1.78
0.85 1.35

RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000 :
0.000 0.000 0.000 G.000
0.000 0.000

EVAPOTRANSPIRATION 0.632 G.674 0.462 0.049
2.915 3.832

3.020 2.83¢6 2.426 0.856
0.753 0.336

LATERAL DRAINAGE COLLECTED 0,0501 0.0117 0.0137 0.7036
2.4579 1.2395

FROM LAYER 1 0.6759 1.,4940 0.8460 0.7978
0.5350 0.2620
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0001
0.0003 0.0002

LAYER 3 0,0001 0.0002 0.0001 0.0001

0.0001 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.095 0.024 0.026 1.380
4,654 2.432

TOP OF LAYER 2 1.283 2.836 1.660 1.515
1.050 0.4%97
STD. DEVIATION OF DAILY 0.03% 0.009 0.090 0.679
2.194 0.318

HEAD ON TOP OF LAYER 2 0.540 0.536 0.384 0.287

0.247 0.204
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FhkAFdAdAhkd A rdhdhhhbhhhhddhdrhkhrhdhkhmbbhhkhbkhkrbhbrhhdbrhhkhdrrhbhbrhhbhkhs
kokkockkk ok ok kokokkkk .

AhhdhkrhrhAdhhhrrdrhrhhbdbhhbrhhohhhhhrdhihrdhhhhkhdbhdhdbhbhbhkkhdrdbrdhiks
khFhkAhkkhkkhkhkhkhkAhhk*x

ANNUAL TOTALS FOR YEAR 8

INCEES cu
FEET PERCENT
PRECIPITATION _ 27.45
518146.187 100.00
RUNOFF 0.000
0.000 0.00
EVAPOTRANSPIRATION 18.891
356577.719 68.82
DRATNAGE COLLECTED FROM LAYER 1 9.0873
171531.328 33.10
PERC./LEAKAGE THROUGH LAYER 3 0.001372
25.898 0.00
AVG. HEAD ON TOP OF LAYER 2 1.4543
CHANGE IN WATER STORAGE ~0.529 -
9988, 741 -1.93
SOTL WATER AT START OF YEAR 11.864
223944, 250
SOIL WATER AT END OF YEAR 10.655
201124.703
SNOW WATER AT START OF YFAR 0.335
6314.723 1.22
SNOW WATER AT END OF YEAR 1.014
19145.527 3.70
ANNUAL WATER BUDGET BALANCE 0.0000 -
1 0.027 0.00
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LE R SRR SRR SRS SRS RN EERSEEEESEELLSEERESEEEEEEEEEEEEEEEEEE RS
dhkkhkhkkhhkhhkkhd

hkkhkkhhhhhhhhdhhdhhdhhkrhkhdrhxrhddrddbhhhd kbbb hbdbbhhdhbbdhdrhhkhd
AhkkkExhhhkxhkhdk

MONTHLY TOTALS (IN INCHES) FOR YEAR 9

PRECIPITATION 2.37 0.35 2.02 2.08
3.03 3.57
2.5% 2.42 3.75 1.03
2.53 2.17

RUNCFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000 :

EVAPOTRANSPIRATION 0.413 0.392 0.42¢ 0.6bb
2.742 2.347

1.963 1.5¢61 2.476 1.511
0.769 0.375

LATERAL DRAINAGE COLLECTED 0.0631 0.0145 0.0042 1.75b61
2.7940 1.4406
FROM LAYER 1 1.4314 0.5564 0.4633 0.8857
0.8024 0.4560
PERCOLATION/LEAKAGE THROUGH 0.0000 0.,0000 0.0000 0.0002
0.0004 0.0002
LAYER 3 0.0002 0.,0001 0.0001 0.0001

0.0001 0.0001



AVERAGE DAILY HEAD ON 0.120 0.030 0.008 3.415
5,280 2.826

TOP OF LAYER 2 2.717 1.056 0.909 1.681
1.574 0.866

STD. DEVIATION OF DAILY 0.049 0.011 0.003 2.078
2.178 1.255
HEAD ON TOP OF LAYER 2 0.584 0.224 0.116 0.476

0.535 0.3563

Fhhkdbkhhhdhhhhrhhhhhtdhbhddhdddbhdddhhbhrhdhhkrhbbhddhbhohddrkidhrdhhhddhddsk
Fhkddxhdddddhxk

Ahkkhhkhdhrhhhhhhhohkdddhdhhhrdbhdhobdhhohddohkrdbhkbhdbbhkrkdbbhdbdbbhdhidhrhrdk
LEEE A E E E SRS RS

ANNUAL TOTALS FOR YEAR 9
INCHES CuU

FEET PERCENT

PRECIPITATION 27.89
526451.687 100.00

RUNOFF 0,000
0.000 0.00

EVAPOTRANSPIRATION 15.629
295004.062 56.04

DRAINAGE COLLECTED FROM LAYER 1 10.6675
201359.953 38.25

PERC./LEAKAGE THROUGH LAYER 3 0.001582
29.856 0.01

AVG. HEAD ON TOP OF LAYER 2 1.7069

CHANGE IN WATER STORAGE 1.592
30057.854 5.71

SOIL WATER AT START OF YEAR 10.655
201124.703
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50IL WATER AT END OF YEAR 11.211

211627.625
SNOW WATER AT START OF YEAR 1.014
19145.527 3.64
SNOW WATER AT END OF YEAR 2.050
38700.465 7.35
ANNUAL WATER BUDGET BALANCE 0.0000 -
0.001 0.00

RS SR A LSS EEES RS SR ESE SR EERESEEERSER TR SRR LSS EERSEERSEEELEEEEEEEEE]
khkkkkhhhkhkkkhk

hkkdhk kbbb ddhkd bk db bbbk hkdbdb bbb bbbk dhhbhbdbbbhdbrbbodddbhdrdtrrrrdnx
LR R R R R RS R R

MONTHLY TOTALS (IN INCHES) FOR YEAR 10

PRECIPITATION 1.23 0.49 2.43 2.43
1.99 2.97

1.98 6.68 3.82 2.35
1.16 1.17

RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.354 0.465 0.588 0.753
1.992 2.181

1.274 4.017 2.180 1.371
0.373 0.324

LATERAL DRAINAGE COLLECTED 0.10%9% 0.0252 0.4911 2.0504
2.7854 1.4461
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FROM LAYER 1 0,8479 1.3403 1.8770 2.0307
0.5760 0.1477
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 C.0001 0.0003
0.0004 0.0002 .

LAYER 3 0.0001 0.,0002 0.0003 0.0003
0.0001 0,0000

MONTHLY SUMMARIES FCR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.209 0.053 0.832 3.973
5.268 2.837
TOP OF LAYER 2 1.610 2,544 3.682 3.855
1.130 0.280
STD. DEVIATION OF DAILY 0.08¢ 0.020 0.987 2.525
2.135 0.605
HEAD ON TOP OF LAYER 2 0.367 1.627 1.093 1.358
0.446 0.115

RS R R SR SRR R R RS AR R RS RS R SRR SRR R SR
khkhkAhkikkhkhhhkhirk

I EEZEEE R RS SR ST LSS E L AL EEESEELEEESEREELEREEEREESEELEEEERSEEEEEEE RS
dhhhkh kA kkkhhkhn

ANNUAL TOTALS FOR YEAR 10

INCHES )

FEET PERCENT

PRECIPITATION 28.70
541741.250 100.00

RUNOFF 0.000
0.000 0.00

EVAPOTRANSPIRATION 15.882
299792.625 55.34

27



DRAINAGE COLLECTED FROM LAYER 1 13.7277
259124.953 47.83

PERC./LEAKAGE THROUGH LAYER 3 0.002003
37.810 0.01

AVG. HEAD ON TOP OF LAYER 2 2.1978

CHANGE IN WATER STORAGE -0.912 -
17214.061 -3.18

S0IL WATER AT START OF YEAR 11.211
211627.625

SOIL WATER AT END OF YEAR 11.504
217147.359

SNOW WATER AT START OF YEAR 2.050
38700.465 7.14

SNOW WATER AT END CF YEAR ~ 0.846
15966.657 2.95

ANNUAL WATER BUDGET BALANCE 0.0000 -
0.076 0.00

*hhkhkhkAhkhbbdhhhhhhhhdhhhddhhdhhhhhdhbhdbbdbhdhdhddthbhohiddbhdhrdrhdhbihbdhdik
hkkkkokkkokkkokkk ’

Ak rkkAx kbbb Arhdhhhhhddbhhhdhhbhbhdhhbhdhdhdhbhhdthdbhdrhbrhbdbhhdr bbb ihtd
hAkkrhkkhhkhbxhhkik

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH

TOTALS 1.09 0.72 1.81 2.15
3.52 4,53
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.61 1.47

STD. DEVIATIONS
.36 2.13

.99 0.61
RUNOFF

TOTALS
.000 0.000

.000 0.000

STD. DEVIATIONS
.000 0.000

.000 0.000
EVAPOTRANSPIRATION

TOTATS
.818 3.181

712 0.386

STD. DEVIATIONS
.806 1.003

.2594 0.061

LATERAL DRAINAGE COLLECTED

TOTALS
L1575 1.5889

.5415 0.2361

STD. DEVIATIONS
L7573 0.5429

.4488 0.1851

72

.54

.38

L0060

.000

.000

.000

.416

. 460

.101

. 938

0,000

0.000

0.000

0.000

0.485

2.2172

0.107

1.046

FROM LAYER 1

. 0495

.1817

0.0114

0.4478

PERCOLATION/LEAKAGE THROUGH LAYER 3

TOTALS
.0004 0.0002

.0001 0.0000

STD. DEVIATIONS

.13

.34

.69

.000

.000

.000

.000

.516

.118

.102

.bel

L2479

.0440

.3573

L4726

L0000

.0002

.0001

.04

.22

.96

.0C0

. GO0

L0060

.000

.442

.0z20

.258

.431

.2488

.9100

.9041

.6059

.0002

.000%

.0001



0.0001 0.0001

0.0001 0.0000

0.6002

0.0001 0,0001 0.0001

AVERAGES
5.9542 3.1117
1.0623 0.4482

STD. DEVIATIONS
1.4049 1.0562
0.8804 0.3514

(INCHES)
0.0322 0.4669 2.4250
2.4572 2.0480 1.7275
0.0241 0.6722 1.7400
0.8500 0.9271 1.1503

LR A S E R RS R RS EREEEEEERS SRR RS ERERESEREESEREEESEREEEEEEEREER S

kkhkkkhkkhkhkkhkhkxihhk

hhkhkdhhhdkhdhhhrhhhbhhhdhbhhhdddrbhbdhthhbhhhdhhrddrhhddbhhdbdrdhohbhhdhrrdss

deokokok ok ok ok kT ok ok ok ok ok

AVERAGE ANNUAL TOTALS
THROUGH 10

& (STD,

PRECIPITATION
100.00

RUNOFF

0.00 0.000

EVAPOTRANSPIRATION
316482.69 58.375

LATERAL DRAINAGE COLLECTED

16,

11.

30

DEVIATIONS) FOR YEARS 1
INCHES CU., FEET

12 ( 2.922) 542156.6

.000 ( 0.0000)

766 ( 1,9687)

97891 ( 2.73722)



226113.937 41.70639
FROM LAYER 1

PERCOLATION/LEAKAGE THROUGH 0.00175 ( 0.00036)
32.952 0.00608
LAYER 3

AVERAGE HEAD ON TOP 1.912 { 0.434)
OF LAYER 2

CHANGE IN WATER STORAGE -0.025 ( 0.9559) -
473.12 -0.087

IF R PR L RS E S P ELESE P EE RS ETE SRS SRS SRR RS EE SRR SR REEEE R R R R
Fhhkhkhhkhhhrhid
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LA RS SRS RS S LSS R SRR RS SRR R RS AR RS SRR LSRR EEEEEE RS R R RS R R
E e i i e

PEAK DAILY VALUES FOR YEARS 1 THROUGH 10
{INCHES)
(CU. FT.)
PRECIPITATION 3.44
64933.437
RUNOFF 0.000
0.0000
DRAINAGE COLLECTED FROM LAYER 1 0.21157
3993.61694
PERCOLATION/LEAKAGE THRQUGH LAYER 3 0.000027
0.51135
AVERAGE HEAD ON TOP OF LAYER 2 12,000
MAXIMUM HEAD ON TOP OF LAYER 2 14.825
LOCATION OF MAXIMUM HEAD IN LAYER 1
(DISTANCE FROM DRAIN) 40.0 FERET
SNOW WATER 4,52
85262.6484
MAXIMUM VEG. SOIL WATER (VOL/VCL) 0.4170
MINIMUM VEG. SCIL WATER (VCL/VCL) ¢.0180

#%%  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.
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Fhhdhhhhkhhhhhrhhhhddhhbhdhahhhhhrhhbhhbhhhbhdhdhrbhhkdhhhhkdhhhthhtdhhhdr
FhkkAhhkhhdx ki

FINAL WATER STORAGE AT END OF YEAR 10

LAYER (INCHES) (VOL/VOL)
1 1.2850 ©0.1047
2 0.0000 0.0000
3 10.2480 0.4270
SNOW WATER 0.846

RS S A S S E S RE RS RS R R EEEERLEES SRS ERS RS EERE S LR RS EERESE R R R NSRS
khkkhdkhkhhirhkhkhi

dhhkhkrhrhrhkhkhkhhbrhrxhrhd A b d b dhhddhhFThd b hdrdrhdahkdroddhdrdbobdrdrbhihbdhbhhiit
khkkkkkkhhhkdkk
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*****************************************************************
Kk kkkkkhkhkkhd

* k

* %

* *

*

** HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
**

* & HELP MODEL VERSICN 3.07 (1 NOVEMBER 1957)

* &

* % - DEVELOPED BY ENVIRONMENTAL LABORATORY

**x

* % USAE WATERWAYS EXPERIMENT STATION

* %
* & FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
* %
* %
* %
* &
* %

Fhkhhhkhbhbhhbhhbhhdhhhbddrbbhbhhhdhhbhhbrdhhhdrhdddbdhhbhrddohkthbhodhddhhdhrisx
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ThIkhkkhrdhkhhddhhdhhhhkbdhbhhrdhhohbddbhdhbhdbdhhhddbhdhrdborbdhdhddrdxhrhorisn
LEEE RS R R RN

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
5011, AND DESIGN DATA FILE:
QUTPUT DATA FILE:
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:\downlcad\Fhase7.00T
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TITLE: Regional Landfill Phase 7

hhkdhhhkhkhkhhkhdhhhhhhdhrt bbbk hdr bbb b h b d b bbbk Ah bbbk dr b ddAdd ko rdhbdhhik
dhkdkkkdhdhdx

NOTE: INITIAL MOISTURE CONTENT OF TEE LAYERS AND SNOW
WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE

PROGRAM.
LAYER 1
TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 1
THICKNESS = 12.00 INCHES
POROSITY = 0.4170 VOL/VOL
FIELD CAPACITY = 0.0450 VOL/VOL
WILTING PCINT = 0.0180 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.1129 VOL/VOL
EFFECTIVE SAT. HYD. COND. = (0.999999978000E-02
CM/SEC
SLOPE = 3.00 PERCENT
DRAINAGE LENGTH = 100.0 FEET
LAYER 2
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 SCIL WATER CONTENT = 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND, = 0.199999996000E-12
CM/SEC
FML PINHOLE DENSITY = 1.00 HOLES/ACRE
FML INSTALLATICON DEFECTS = 4,00 HOLES/ACRE
FML PLACEMENT CQUALITY = 3 - GOOCD



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 SQIL WATER CONTENT = 0.4270 VOL/VOL
EFFECTIVE SAT. HYD. COND,. = 0.100000001000E-06
CM/SEC
GENERAL DESIGN AND EVAPQRATIVE Z%ONE DATA
NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM
DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 1 WITH
BARE
GROUND CONDITIONS, A SURFACE SLCPE QF 3.% AND
A SLOPE LENGTH OF 100. FEET.
SCS RUNOFF CURVE NUMBER = 74.90
FRACTION CF AREA ALLOWING RUNOFF = 0.0
PERCENT
AREA PROJECTED ON HORIZONTAIL FPLANE 3.000 ACRES
EVAPORATIVE ZONE DEPTH = 8.0 INCHES
INITIAL WATER IN EVAPORATIVE ZONE = 1.011 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE = 3.336 INCHEES
LOWER LIMIT OF EVAPORATIVE STORAGE = 0.144 INCEBES
INITIAL SNOW WATER = 0.998 INCHES
INITIAL WATER IN LAYER MATERIALS = 11.603 INCHES
TOTAL INITIAL WATER = 12.600 INCHES
TOTAL SUBSURFACE INFLOW = 0.00
INCHES/YEAR
EVAPOTRANSPIRATION AND WEATHER DATA
NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
DULUTH MINNESOTA
STATION LATITUDE = 46.50
DEGREES



INCHES

NOTE:

USING

MINNESOTA

JAN/JUL
~ JUN/DEC

NOTE:

USING

MINNESOTA

FAHRENHEIT)

JAN/JUL
JUN/DEC

NOTE :

USING

MAXIMUM LEAF AREA INDEX 0.00
START OF GROWING SEASON (JULIAN DATE) = 144

END OF GROWING SEASCON (JULIAN DATE) = 261
EVAPORATIVE ZONE DEPTH 8.0
AVERAGE ANNUAL WIND SPEED = 11.20 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 70,00 %
AVERAGE ZND QUARTER RELATIVE HUMIDITY = +©6.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 74.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 74.00 %

PRECIPITATION DATA WAS SYNTHETICALLY GENERATED

COEFFICIENTS FOR DULUTH

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

FEB/AUG MAR/SEP APR/OCT MAY/NOV
0.%20 1.78 2.16 3.15
4,12 3.26 2.21 1.69

TEMPERATURE DATA WAS SYNTHETICALLY GENERATED

COEFFICIENTS FOR buLUTH

NORMATL MEAN MONTHLY TEMPERATURE (DEGREES

FER/AUG MAR/SEP APR/OCT MAY/NQV
12.400 22.90 38.30 50.30
63.20 54.00 44.20 28.20

SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED



_ COEFFICIENTS FOR BULUTH
MINNESOTA
AND STATION LATITUDE = 46.50 DEGREES

LR A RS SRR SR SRS SRS EEEEERAS SRS LSRR L SRS EERESEEREESSEREEEEEEREEE]
khkkkhhkkhkhkdthkhkhkhhk

MONTELY TOTALS (IN INCHES) FOR YEAR L

PRECIPITATION 0.51 0.83 1.24 l1.02
1.64 3.93
3.41 3.48 2.098 0.90
2.99 0.77

RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 G.000 0.000 0.000
0.000 0.000 :

EVAPOTRANSPIRATION 0.510 0.500 0.425 0.172
1.433 3.908

1.970 3.326 1.915 C.522
1.098 0.478

LATERAL DRAINAGE CCLLECTED 0.1244 0.0285 0.0083 0.1215
2.1559% 1.0126

FROM LAYER 1 0.5694 0.9978 0.9912 0.6783
0.2807 0.4734
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.00C00
0.0003 0.0002

LAYER 3 0.0001 0.0002 0.0002 0.0001

0.0000 0.0001

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)



AVERAGE DAILY HEAD ON 0.236 0.060 0.016 0.238
4,089 1.986

TOP OF LAYER 2 1.081 1.894 1.944 1.288
0.551 0.899

STD. DEVIATION CF DAILY 0.097 0.022 0.006 0.515
2.027 0.277
HEAD ON TOP OF LAYER 2 0.210 0.352 0.704 0.494

0.080 0.278

Ahhkhhkdhdhdbdhhdhdhhhhhhrdhddb bk hdbhhhrdbh kbbb b hohdhhAdAdrhdhddddrkdrhrds
hhkhkkkhkhkhkhhkk

khkhhkkhkdhhkhkhkdhhrhhrhhkdhrdkhbhdhdbhkdhrdhbhkbhhhhhkhdrhdddrhbhhhdrohhhddhkkhk
hhkhkhhkkdhkhkdhhkkh

ANNUAL TCTALS FOR YEAR 1
INCHES Cu

FEET PERCENT

PRECIPITATION 23.70
258093.031 100.00

RUNCFF 0.000
0.000 0.00

EVAPOTRANSPIRATION l6.255
177021.734 €8.59

DRAINAGE COLLECTED FROM LAYER 1 7.4421
81044.078 31.40

PERC, /LEAKAGE THRQUGH LAYER 3 0.001140
12.414 0.00

AVG. HEAD ON TOP OF LAYER 2 1.1901

CHANGE IN WATER STORAGE 0.001
14.758 0.01

SOIL WATER AT START OF YEAR 11.603
126355.211



SOIL WATER AT END OF YEAR 11.604

126369.969

SNOW WATER AT START OF YEAR 0.998
10863.184 4.21

SNOW WATER AT END OF YEAR 0.998
10863.184 4,21

ANNUAL WATER BUDGET BALANCE 0.0000
0.038 0.00

Fhhhhhdhdhdrdhhbhhhhhdbhhamdhhbhdhdhdrbhbhhhbrbhhdbrbrrrddrororrrhhbrbbhhhhdrt s
khkkhdkhkkhhhkhhd

AkhkkdhkhhkdhhdhhhhhhhhddhhhhhhhbhdhhhhhdhhhkddbhhddbdrrhAxrhhrxrhhrrhhhdhdhddx
kok ok ok ok g ok ok ok ok ok ok k&

MONTHLY TOTALS (IN INCHES) FOR YEAR 2

PRECIPITATION 0.65 0.95 1.83 5.02
4.48 5.12

3.67 1.18 4.03 1.03
0.50 2.51

RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000 ‘

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPTRATION 0.386 0.428  0.462  0.617
2.424  2.915 |

2.513  0.434 2.433  0.925
0.819  0.349

LATERAL DRAINAGE COLLECTED 0.1254 0.0288 0.2432 2.8036
4.9017 2.7009



FROM LAYER -1 2.1%82 0.7778 1.0092 0.733¢
0.2323 0.0%910

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0004
0.0007 0,0004
LAYER 3 0.0003 0.0001 0.0002 0.0001

0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.238 0.060 0.462 5.387
9.185 5.290

TOP OF LAYER 2 4,173 1.477 1.980 1.393
0.456 0.173
STD. DEVIATION OF DAILY 0.0098 0.023 0.795 3.783
1.542 1.896

HEAD ON TOP OF LAYER 2 1.302 0.566 0.487 0.438

0.102 0.068

PR R AR E R SRS E SRR SR SRR R R R R R g g I L e
Ahkhkkhkdxhhhkhhith

Fhhhhhhhhhhbhhhdhhdhdrdhhhhhrbrhdrbrrrddrromrrhrrrhhhdrdhhhdhdrdhhdd ks
Akkkhkkhkhkhkkikikd

ANNUAL TOTALS FCR YEAR 2
INCHES Cu

FEET PERCENT

PRECIPITATION : 30.97
337263.344 100.00

RUNOFF 0.000
0.000 0.00

EVAPOTRANSPIRATION 14.704
160123.234 47.48



DRAINAGE COLLECTED FROM LAYER 1 15.846l
172563.578 51.17

PERC./LEAKAGE THROUGH LAYER 3 0.002242
24,414 0.01

AVG. HEAD ON TOP OF LAYER 2 Z.5227

CHANGE IN WATER STORAGE ' 0.418
4552.041 1.35

SOIL WATER AT START OF YEAR 11,604
126369.969

SOIL WATER AT END OF YEAR 11.237
122368.102

SNOW WATER AT START OF YEAR 0.998
10863.184 3,22

SNOW WATER AT END OF YEAR 1.783
19417.096 5.76

ANNUAL WATER BUDGET BALANCE 0.0000
0.056 0.00

FhhkkdhhkhdhhhhhkhhhhAxhkh b A xhkrdhhbhd b hhdhhA A rb bk kb d bbbk h bk bk bk hhkdkkk
*hkhkhkhA bk rk Ak hhix

hhkhkhkhhkhhdhkdhhhrhhrhhhhdhkhhhkbrwhdhhhdhbdrdbrhhrorbrhrhbhhdhhbhbhhh bk kdhdhdd
*khkhkhkhkAhkhkhhkdhix

MONTHLY TOTALS (IN INCHES) FOR YEAR 3

PRECIPITATION : 1.30 0.56 0.82 0.74
6.23 9.47

1.01 1.18

10



RUNOFF 0.000 0.00G0 0.000 0.000
0.000 0.000

0.000 0.000 0.000 0.000
0,000 0.000

EVAPOTRANSPIRATICN 0.485 0.571 0.670 0.413
4.132 4.418

4,358 1.557 2.223 1.027
3.710 0.358

LATERAL DRAINAGE COLLECTED 0.0222 0.0051 0.0015 0.1679
3.1779 2.3875

FROM LAYER 1 4.2326 1.4202 1.0511 0.4618
0.1684 0.0591 »
PERCOLATION/LEAKAGE THROUGH 0.0000 0.,0000 0.0000 0.0000
0.0004 0.0003

LAYER 3 0.0006 0.0002 0.0002 0.0001

0.0000 0.0000

MONTHLY SUMMARIES FCR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.042 0.011 0.003 0.329
6.023 4.641

TOP OF LAYER 2 7.943 2.696 2.062 0.877
0.330 0.112
STD. DEVIATION OF DAILY 0.017 0.004 0.001 0.365
1.824 2.664 .

HEAD ON TOP OF LAYER 2 2.303 0.678 0.629 0.159

0.105 0.046

Khkhkhkhhhkdhdhkdhdhhrhbhhhhhhhhhrkdhhddbdrhrrrhbrhdbhbhhbbhbhdbbh bk dhrkhdd
Ahkkhhkhkhrkhhhxi ik

FEIFAF AT AL A A AL TN T AT I AT bbb h bbbk drdbrr kA bbbk kbbb hkddbhdhhbrhhhd
ThkAkkdrAhhhkrdx

ANNUAL TOTALS FOR YEAR 3

11



INCHES Cu.

FEET PERCENT

PRECIPITATION 32.76
356756.469 100.00

RUNOFF 0.000
0.000 0.00

EVAPOTRANSPIRATION 20,921
227834.422 63.86

DRAINAGE COLLECTED FROM LAYER 1 13.1553
143260.828 40.1¢6

PERC./LEAKAGE THROUGH LAYER 3 0.001867
20.334 0.01

AVG. HEAD ON TOP OF LAYER 2 2.0892

CHANGE IN WATER STORAGE -1.31%8 -
14359.169 -4.02

SO0IL WATER AT START OF YEAR 11.237
122368.102

S30IL WATER AT END OF YEAR 10.879
118473.906

SNOW WATER AT START OF YEAR 1.783
19417.096 5.44

SNOW WATER AT END OF YEAR g.822
§952.120 2.51

ANNUAL WATER BUDGET BALANCE ¢.0000
0.046 0.00

(A RS SR SRR LR RS RS EEEEEEEEEESEEEE R R R R R R R I R R R R R
hkkhkkikkAdhhkhkhkhkkkhi

kkkkhkFhkhdhhhhkhkdkdhakhdmrhdhhhhhdrhhhdhdhdhdhhdidhhhhrorhhkddkxrh o ddhrrk
khkkkkhhkhkkkkkhkhk
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MONTHLY TOTALS (IN INCHES) FOR YEAR 4

PRECIPITATION 1.30 0.82 1.74 1.50
3.81 3.92

1.36 4.38 2.44 0.90
0.60 2.09

RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATICN 0.286 0.605 0.395 0.101
2.888 3.071

1.128 2.818 1.414 0.793
0.729 G6.397

LATERAL DRAINAGE COLLECTED 0.0142 0.0033 0.0009 1.0145
3.2947 1.3630

FROM LAYER 1 0.8930 1.1450 0.9860 0.4714
0.1336 0.0406
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0002
0.0005 0.0002

LAYER 3 0.0001 0.0002 0.0002 0.0001

0.0000 0.0000

AVERAGE DAILY HEAD ON 0.027 0.007 0.002 1.990
6.203  2.674
TOP OF LAYER 2 1.695 2,174 1.934  0.895
0.262 0.077
STD. DEVIATION OF DAILY 0.011 0.003 0.001 1.133
2.795  0.761
HEAD ON TOP OF LAYER 2 0.671 1.014 0,433  0.351

0.079 0.032

13
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KhkkhkkhkhkrAXFThkrEA AL Ak hdkxdhh bk hkd kb ddbhhhhkdhdbhdrdhohdhrhdhhdrrhbhhdhhhdh
AhkhkdFdhorrdxhh ik

- ANNUAL TOTALS FOR YEAR 4

INCHES Cu

FEET PERCENT

PRECIPITATION 24.86
270725.531 100.00

RUNOFF 0.000
0.000 0.00

EVAPOTRANSPIRATION 14.624
159252.234 58.82

DRAINAGE COLLECTED FROM LAYER 1 9.3603
101933.430 37.65

PERC./LEAKAGE THROUGH LAYER 3 0.001380
15.024 0.01

AVG, HEAD ON TOP OF LAYER 2 1.4949

CHANGE IN WATER STORAGE . 0.875
9524.734 3.52

S50IL WATER AT START OF YEAR 10.879
118473.906

S0IL WATER AT END OF YEAR 10.783
117423.859

SNOW WATER AT START OF YEAR 0.822
8§952.120 3.31

SNOW WATER AT END OF YEAR 1.783
19526.902 7.21

ANNUAL WATER BUDGET BALANCE 0.0000
0.115 0.00

14



hhkkhkdhhkhhhhhhdhhbhhhhrrrrhrdrbhbhhbhhhhdhhhrddhhbhddborArrhhbrhdhrhdtd
dhhkhkhkikhkbkrhhkkhd

hhhdhhdhhhhhhhhrmdrhrbhrohhrbhhhdhhrhddhrhdbhehdrdrbr kb ohdrrhhhhdhikhdhh
LRSS RS SR RS R

MONTHLY TOTALS (IN INCHES) FOR YEAR 5

PRECIPITATION 1.17 1.36 1.38 2,26
2.94 4.38
4.36 4.15 2.62 0.85
2,04 1.60

RUNOFF 0.000 0.000 0.000 0.0600
0.000 0.000 :

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.322 0.358 0.534 0.444
2.462 3.404

2.733 2.140 2.491 0.767
0.309 0.369

LATERAL DRAINAGE COLLECTED 0.0098 0,0022 0.9048 0.8658
3.1756 1.6724

FROM LAYER 1 1.6595 2,1303 0.8429 0.3292
0.2708 0.0965
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.000L 0.0001
0.0004 0.0002

LAYER 3 0.0002 0.0003 0.0001 0.0001

0.0000 0.06000

MONTHLY SUMMARIES FOR DAILY HEADS ({INCHES)



AVERAGE DAILY HEAD CN 0.019

5.970 3.281

TOP OF LAYER 2 3.15C

0.531 0.183

STD. DEVIATICON OF DAILY 0.008

2.609 0.770

HEAD ON TOP OF LAYER 2 0.819

0.174 0.075

0.005 1.718 1.695

4.044 1.654 0.625

0.002 1.357 1.105

1.637 0.266 0.226

FhhdhFrdEhTdr bbb dhr bk rmrrrhbr b bbb hhkdbdhhhhddhkhkhdhkhrhdhkhkhbbrhhbrrhrdrtdx

khkkhkhkhkxhhhhrdk

LA RS R RS EREEEE SRS E R I I R

khkdhkhkdhhihiik

ANNUAL TOTALS FOR YEAR 5
INCHES CuU

FEET PERCENT

PRECIPITATION 29.11
317007.9206 100.00

RUNOFF 0.000
0.000 0.00

EVAPOTRANSPIRATION 16.334
177872.562 56.11

DRAINAGE COLLECTED FROM LAYER 1 11.9599
130243.172 41.09

PERC./LEAKAGE THROUGH LAYER 3 0.001748
19,037 0.01

AVG. HEAD ON TOP OF LAYER 2 1.9062

CHANGE IN WATER STORAGE 0.815
8873.126 2.80

S0IL WATER AT START OF YEAR 10.783

117423.859

16



SOIL WATER AT END OF YEAR 12.640

137650.469

SNOW WATER AT START OF YEAR 1.793
19526.902 6.16

SNOW WATER AT END OF YEAR 0.751
8173.420 2.58

ANNUAL WATER BUDGET BALANCE 0.0000
0.007 0.00

hAhkEXAKIXAEAA T KA I I Ak kA v b hkhkb bk bk dh bk bk hdhhkhhdhhk kA rhdFdhhhhbhhnk
khkhkkkhhkrxxkhh*k

hkhkkkAIkrEX T EEA T Ak I A A AR A XA R A kbbb hhkk kb ko dhd bbb bk A dhhddhhhddrhhkhrhhhk
dk kokok ok kkkkkhkk

MONTHLY TOTALS (IN INCHES) FOR YEAR 6

PRECIPITATION 0.80 1.02 2.30 2.75
3.91 1.39
4.52 3.27 3.87 1.54
3.17 1.03

RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 0.0060 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.383 0.500 0.682 0.729
3.526 1.350

2.791 1.506 2.734 0.498
1.185 0.510 '

LATERAL DRAINAGE COLLECTED 0.0232 0.,0053 0.8027 2.1998
3.0977 1.1238

17



FROM LAYER 1 0.8560 1.45%526¢ 1.83%2 0.7142
1.6033 0.5265

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0001 0.0003
0.0004 0.0002 '
LAYER 3 0.0001 0.0002 0.0003 0.0001

0.0002 0.0001

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.044 0.011 1.487 4.266
5.842 2.205

TOP OF LAYER 2 1.625 2.833 3.608 1.356 -
3.145 1.000 :
STD. DEVIATION OF DAILY 0.018 0.004 3.164 2.226
2.527 0.859 -

HEAD ON TOP OF LAYER 2 1.115 0.570 0.933 0.383

1,113 0.409

Ahhkhkdhrdhhhhdhhhhhhhdhrhhhhdrhdddhhhddhhdrtddbhdrbrhddxddhdirrdrkrk
Ak AR A A kA xkhkhi

LRSS RS LS RS RS RS R EEEEEEEREEEEEEEE R E R R R R e
hkhkkrkhkhkhkhhkkkk

ANNUAL TOTALS FOR YEAR 6
INCHES CuU

FEET PERCENT

PRECIPITATION 29.57
322017.375 100.00

RUNOFF 0.0G0
0.000 0.00

EVAPOTRANSPTRATION 16.355
178537.484 55.44

18



DRAINAGE COLLECTED FROM LAYER 1 14.2842
155555.125 48.31

PERC./LEAKAGE THROUGH LAYER 2 0.002070
22.540 0.01

AVG. HEAD ON TOP OF LAYER 2 2.2852

CHANGE IN WATER STORAGE -1.111 -
12097.810 -3.76

SOTL, WATER AT START OF YEAR 12,640
137650.469

SOIL WATER AT END OF YEAR 11.314
123210.016

SNOW WATER AT START OF YEAR 0.751
8173.420 2.54

SNOW WATER AT END OF YEAR 0.966
10516.065 3.27

ANNUAL WATER BUDGET RALANCE 0.0000
0.032 0.00

LR R S R R AR S R R R R R R e I R 1
khkhkr kI kA AARhd*

LR AR EES R E RS E RS R SRR SR EEEEEEEREEEEEEEEEEE R R R R R
Ahkkr kX hkrktxhhdi

MONTELY TOTALS (IN INCHES) FOR YEAR 7

PRECIPITATION 0.70 0.54 1.87 2.47
4.50 6.03 '

1.25 0.79
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RUNQFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.388 0.353 0.513 0.490
3.668 4.371

2,852 1.928 0.892 1.832
0.375 0.369

LATERAL DRAINAGE COLLECTED 0.1269 0.02%1 0.0084 0.8051
3.7345 1.5022
FROM LAYER 1 2.9112 1.58%2 0.5342 1.989%70
0.8128 0.2081
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0001
0.0005 0.0002 )
LAYER 3 0.0004 0.0002 0.0001 0.0003

0.0001 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.241 0.061 0.016 1.57¢
1.027 2.947

TOP OF LAYER 2 5.502 3.01%7 1.048 3.791
1.594 0.395
STD. DEVIATION OF DAILY 0.089 0.023 0.007 1.586
2.149 0.373

HEAD ON TOFP OF LAYER 2 2.321 0.892 0.247 1.730 .

0.633 0.162

dhkhhkdhbhAhhhhhhbhhbhhthdadddhhdhhdddrhhrodhdhhohbdhhdhbdb bbb bhhhddixhrnrs
hkhkkhkkrkhhdhhhk
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ANNUAL TOTALS FOR YEAR 7
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JNCHES Cu.

FEET PERCENT

PRECIPITATION 32.21
350766.969 100.00

RUNOFF 0.000
0.000 0.00

EVAPOTRANSPIRATION 18.030
196350.344 55.98

DRAINAGE COLLECTED FROM LAYER 1 14.2588
155278.547 44.27

PERC./LEARKAGE THROUGH LAYER 3 0.002054
22.364 0.01

AVG. HEAD ON TOP OF LAYER 2 2.2679

CHANGE IN WATER STORAGE -0.081 -
884.357 -0.25

SOIL WATER AT START OF YEAR 11.314
123210.016

SOIL WATER AT END OF YEAR 11.864
129198.609

SNOW WATER AT START OF YEAR 0.966
10516.065 3.00

SNOW WATER AT END OF YEAR 0.335
3643.110 1.04

ANNUAL WATER BUDGET BALANCE 0.0000
0.079 0.00

hhkhkhhkdhhhkdhdrhhrhhrhdFrrhrhrhdhhrdkdhbhhhhhbhhdhhhhhhhdkdhddkdkhdkkdhhk
*hkhkkhkrhdhkkhihkhkkhk

EE RS R AR LR TR R R R e e R R R AR S L. ]
*hkhkhhkhxhhhhhihx

21



MONTHLY TOTALS (IN INCHES) FOR YEAR 8

PRECIPITATION 0.84 0.33 2.47 1.25
2.67 4.55
4.53 4.01 2.82 1.78
0.85 1.35

RUNOFF 0.000 0.000 0.000 0.000
0.000 ¢.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.632 0.674 0.462 0.049
2,815 3.832

3.020 2.836 2.426 0.956
0.753 0.336

LATERAL DRAINAGE COLLECTED 0.0501 0.0117 0.0137 0.7036
2.4579 1.2395
FROM LAYER 1 0.6759 1.4940 0.8460 0.7978
0.5350 0.2620
PERCOLATION/LEAKAGE THROUGH 0.0000 ©0.0000 0.,0000 0.0001
0.0003 0.0002
LAYER 3 0.0001 0.0002 0.0001 0.0001

0.0001 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.085 0.024 0.026 1.380
4.654 2.432
TOP OF LAYER 2 1,283 2.836 1.660 1.515
1.050 0.497
STD. DEVIATION OF DAILY 0.039 0.009%9 0.05%0 0.679
2.194 0.318
HEAD ON TOP CF LAYER 2 0.540 0.536 0.384 0.287

0.247 0.204
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ANNUAL TOTALS FOR YEAR 8

PRECIPITATION
298930.500 100.00

RUNOFT
0.000 0.00

EVAPOTRANSPIRATION
205717.937 68.82

DRAINAGE COLLECTED FROM LAYER 1
98960.391 33.10

PERC./LEAKAGE THROUGH LAYER 3
14.941 0.00

AVG. HEAD ON TOP OF LAYER 2

CHANGE IN WATER STORAGE
5762.736 ~1.93

SOIL WATER AT START OF YEAR
129198.609

SOIL WATER AT END OF YEAR
116033.484

SNOW WATER AT START OF YEAR
3643.110 1,22

SNOW WATER AT END COF YEAR
11045.497 3.70

ANNUAL WATER BUDGET BALANCE
0.016 0.00
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MONTHLY TOTALS (IN INCHES) FOR YEAR S

PRECIPITATION 2.37 0.35 2.02 2.08
3.03 3.57

2.57 2.42 3.75 1.03
2.53 2.17

RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATICN 0.413 0.382 0.426 0.655
2.742 2.347

1.963 1.561 2.476 1.511
0.769 0.375

LATERAL DRAINAGE COLLECTED 0.0631 0.0145 (.0042 1.7561
2.7940 1.4406

FROM LAYER 1 1.4314 0.5564 (0.4633 0.8857
0.8024 0.4560
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0002
0.0004 0.0002

LAYER 3 0.0002 0.0001 G.0001 0.0001

0.0001 0.0001

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)



AVERAGE DAILY HEAD ON 0.120 0.030 0.008 3.415
5.280 2.826

TOP OF LAYER 2 2.717 1.056 0.909 1l.681
1.5%74 0.866

STD. DEVIATION OF DAILY 0.049 0.011 0.003 2.078
2.178 1.255
HEAD ON TOP COF LAYER 2 0.584 0.224 0.116 0.476

0.535 0.353

FAhhkhkhhhhkdhhhhhhdhhhhtdhhhhhddhkdbhdbhbhhddhhhdhhAhdrrhrrAhFT ARk Ak rr kb hhix
ok kkkkkdokkk ok koK
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ANNUAL TOTALS FOR YEAR 9
INCHES cu

FEET PERCENT

PRECIPITATION 27.89
303722.156 100.00

RUNOFF 0.000
0.000 0.00

EVAPOTRANSPIRATION : . 15.629
170194.656 56.04

DRAINAGE COLLECTED FROM LAYER 1 10.6675
116169.203 38.25

PERC./LEAKAGE THROUGH LAYER 3 0.001582
17.225 0.01

AVG. HEAD ON TOP OF LAYER 2 1.7069

CHANGE IN WATER STORAGE 1.592
17341.070 5.71

SOIL WATER AT START OF YEAR 10,655
116033.484
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SOIL WATER AT END OF YEAR 11.211

122092.85%

SNOW WATER AT START OF YEAR 1.014
11045.497 3.64

SNOW WATER AT END OF YEAR 2.050
22327.191 7.35

ANNUAL WATER BUDGET BALANCE 0.0000
0.000 0.00

Ahkhhhkhkhkhrhhkddhdkddrhddhhbhbhhhdhhdhhhhhhrdrh bbbt b db b bbbk dhhhhkddrhrrdhk
hkhkkkhkhkhkhkkhhdx
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MONTHLY TOTALS {IN INCHES) FOR YFAR 10

PRECIPITATION 1.23 0.49 2.43 2.43
1.989 2.9

1.98 6.68 3.82 2.35
1.16 1.17

RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.00¢C 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.354 0.465 0.588 0.753
1.992 2.191

1,274 4.017 2.180 1.371
0,373 0.324

LATERAL DRAINAGE COLLECTED 0.1099 0.0252 0.4911 2.0504
2.7854 1.4461
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FROM LAYER 1 0.8479 1.3403 1.8770 2.0307
0.5760 0.1477

PERCOLATION/LEAKAGE THROUGH 0.0000 Q.0000 0.0001 0.0003
0.0004 0.0002

LAYER 3 0.0001 0.0002 0.0003 0.0003
0.0001 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.209 0.053 G.932 3.973
5.268 2.837

TOP OF LAYER 2 1.610 2.544 3.682 3.855
1.130 0.280
STD. DEVIATION OF DAILY 0.08¢ 0.020 0.987 2.525
2.135 0.605

HEAD ON TOP CF LAYER 2 0.367 1.627 1.093 1.358
0.446 0.115

FhihhkhkhhhhbhhhhhdhhhbhhdhhhdthrdrrddbhdbhhbddbdhhhdbrddArhadhhrdbhkdrhrsd
Ihkkhkhkhkhkkxhkhkkk
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ANNUAL TOTALS FOR YEAR 10

INCHES CU

FEET PERCENT

PRECIPITATION 28.70
312543.062 i1606.00

RUNOFF 0.000
0.000 0.00

EVAPOTRANSPIRATION 15.882
172957.297 55.34
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DRAINAGE COLLECTED FRCM LAYER 1 13.7277
149495.172 47.83

PERC./LEAKAGE THROUGH LAYER 3 0.002003
21.813 0.01

AVG. HEAD ON TOP OF LAYER 2 2.1978

CHANGE IN WATER STORAGE -0.9212 -
9931.189 -3.18

S0IL WATER AT START OF YEAR 11.211
122092.859

S50IL WATER AT END OF YEAR 11.504 !
125277.328

SNCW WATER AT START OF YEAR 2.050
22327.191 7.14

SNOW WATER AT END OF YEAR 0.846
9211.533 2.85

ANNUAL WATER BUDGET BALANCE 0.0000 -
0.044 0.00

LESEEE S SRR S EREESEREREEESEERELEEELESEEEEEEREEEEEEEEEEEEE TR
L R R

LEE R RS SR S LS EREEEEEESERELILELEREEEEEEE EEE SRS R R R R R R R
LR R RS S RSN LS

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH

TOTALS 1.09 0.72 1.81 2.15
3.52 4.53
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.61 1.47

STD. DEVIATIONS
.36 - 2.13

.99 0.61
RUNOFF

TOTALS
.000 0.000

.000 0.000

STD. DEVIATIONS
. 000 0.000

. 000 0.000
EVAPOTRANSPIRATION

TOTALS
.818 3.181

712 0.386

STD. DEVIATIONS
.806 1.003

.294 0.061

LATERAL DRﬂINAGE COLLECTED

TOTALS
.1575 1.5889

.5415 0.2361

STD. DEVIATIONS
.7573 0.5429

.4488 0.1851

.72

.54

.39

.000

.000

.000

.C00

.416

.4860

.101

.938

0.000

0.000

0.000

0.000

0.485

2.212

0.107

1.046

FRCM LAYER 1

.04%9

.1817

0.0114

0.4478

PERCOLATION/LEAKAGE THROUGH LAYER 3

TOTALS
.0004 0.0002

.0001 0.0000

STD. DEVIATIONS

.13

.54

.69

.000

.000

.000

.000

.516

.118

.102

.567

.2479

.0440

.3573

L4726

.0000

.0002

.0001

.54

.22

.96

.Q00

.000

. 000

.000

442

.020

.258

.431

.2488

. 9100

L9041

. 6059

L0002

L0001

L0001



0.0001 0.0001

0.0002

0.0001 0.0000

0.0001 0.0001 0

.0001

AVERAGES 0.1270
5.9542 3.1117
3.0780
1.0623 0.4482
STD. DEVIATIONS 0.0947
1.4049 1.05662
2.2178
0.8804 0.3514

0.0322 0.4669 2.
2.4572  2.0480 1.
0.0241  0.6722 1.
0.8500 0.9271 1.

4250

1275

7400

1503

hHhhd A hh b dh kb hd bbbk b h kb T rrr o ddhrdd o hhmr bbb dd b hhhdhhdddhx

hhkFdhhkdhhxdhhkk
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AVERAGE ANNUAL TOTALS &
THROUGH 10

(STD.,

PERCENT
PRECIPITATION
100.00
RUNOFF
0.00 0.000
FVAPOTRANSPIRAT ION
182586.17 58.375

LATERAL DRAINAGE COLLECTED

16.

11.

30

DEVIATIONS) FOR YEARS 1
INCHES CU., FEET

.12 ( 2.922) 312782.7

.000 { 0.0000)

766 { 1.9687)

97881 { 2.73722)



130450.359 41.70639
FROM LAYER 1

PERCOLATION/LEAKAGE THROUGH 0.00175 { 0.00036)
19.011 0.00608
LAYER 3

AVERAGE HEAD ON TOP 1.9812 ( 0.434)
OF LAYER 2

CHANGE IN WATER STORAGE -0.025 ( 0.9559) -
272.95 -0.087

Fhhkkhkhkhhhkk Ak k ok rkhk ko bk k ok hhkkkhkd Ak ek h kA kh sk h ko khkkkkhdohdkkk ko k ok &
* ok ko k ok kockok ok okokkk
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 10
(INCHES)

{CU. FT.)

PRECIPITATION 3.44
37461.602

RUNOFF 0.000
0.0000

DRAINAGE COLLECTED FROM LAYER 1 0.21157
2304.01001

PERCOLATION/LEAKAGE THROUGH LAYER 3 0.000027
0.29501

AVERAGE HEAD ON TCOP OF LAYER 2 1z2.000

MAXIMUM HEAD ON TOP OF LAYER 2 14.925

LOCATION OF MAXIMUM HEAD IN LAYER 1

(DISTANCE FROM DRAIN) 40.0 FEET
SNOW WATER 4.52
49189.9922
MAXIMUM VEG. SOIL WATER (VOL/VOL) - 0.4170
MINIMUM VEG. SQIL WATER (VCOL/VOL) 0.0180

***  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 1983, pp. 262-
270.
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FINAL WATER STORAGE AT END OF YEAR 10

LAYER {INCHES)
1 1.2550

2 0.0000

3 10.2480
SNOW WATER 0.846

LN
ThXAEEAA X KR AL A A b I A Ed b hhhrdhdbhhd b hhhohdhdhhdhhbhhdhhhddxhbhhhdrdhhbhhdhs
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FhhkdhkdAhdrhhh v dh ok ddhhhddhhhdhhdhdhhhdkbhhrhbhhhkdrbhddbhdhhdhokdhhdrdhhhk

Fhhdhkhkkokkkki
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* *

*k

* k

*k

il HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
* %

* ok HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)
* %

ok DEVELOPED BY ENVIROMNMENTAL LABORATORY
* %

** USAE WATERWAYS EXPERIMENT STATION
* %

* K FOR USEPA RISK REDUCTION ENGINEERING LABCRATORY
%%

* %
* ok

* %
* %

LR RS RS SRR S SRS RS ELES LSS SRS SRS ELEEEEEEEEEEEREEEERESEREEE SRR
L A e o
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*khkhhhkkkEr ik

PRECIPITATICN DATA FILE: c¢:\download\Phase7.D4
TEMPERATURE DATA FILE: ¢ \download\Phase?7.D7
SOLAR RADIATION DATA FILE: c:\download\Phase7.D13
EVAPOTRANSPIRATION DATA: c:\download\Phase7.D1l1
SOIL AND DESIGN DATA FILE: c¢:\download\Phase7.D10
OUTPUT DATA FILE: c¢:\download\Phase7.CUT
TIME: 10:27 DATE: 5/31/2013
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TITLE: Regional Landfill Phase 7

kA A A A AT A A AL A A A A A kA koA A b A bbb bk kA hh bbbk bk hkddhkhhkwdrhrohkdbbdhdhkthhkk
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NOTE: INITIAL MCISTURE CONTENT CF THE LAYERS AND SNOW
WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE

PROGRAM.
LAYER 1
TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER i
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 = 0.1129 VOL/VOL
EFFECTIVE SAT. HYD. COND. = (0.599999978000E-02
CM/SEC
SLOPE = 3.00 PERCENT
DRAINAGE LENGTH = 100.0 FEET
LAYER 2
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. COCND. = 0£.199999596000E~-12
CM/SEC

FML PINHOLE DENSITY
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

I

1.00 HOLES/ACRE
4.00 HOLES/ACRE
3 - GOCD

It



LAYER 3

TYPE 3 - BARRIER SCIL LINER

MATERTIAL TEXTURE NUMBER
24,
0.
O.
0.
0.

THICKNESS =
PORCSITY

FIELD CAPACITY

WILTING POINT

INITIAL SCIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

1l

1
00
427
418
367
427

6

Q
]
0
0

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL
0.100000001000E-06

3.% AND

ACRES

INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES

.50

CM/SEC
GENERAL DESIGN AND EVAPORATIVE ZONE DATA
NOTE: 8C5 RUNOFF CURVE NUMBER WAS COMPUTED FROM
DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 1 WITH
BARE
GROUND CONDITIONS, A SURFACE SLOPE OF
A SLOPE LENGTH OF 100. FEET.
SCS5 RUNOFF CURVE NUMBER = 74,90
FRACTION CF AREA ALLOWING RUNOFF = 0.0
PERCENT
AREA PROJECTED ON HORIZONTAIL PLANE = 3.000
EVAPORATIVE ZONE DEPTH = 8.0
INITIAL WATER IN EVAPORATIVE ZONE = 1.011
UPPER LIMIT OF EVAPORATIVE STORAGE = 3.336
LOWER LIMIT OF EVAPORATIVE STORAGE = 0.144
INITIAL SNOW WATER = 0.998
INITIAL WATER IN LAYER MATERIALS = 11.603
TOTAL INITIAL WATER = 12.600
TOTAL SUBSURFACE INFLOW = 0.00
INCHES/YEAR
EVAPOTRANSPIRATION AND WEATHER DATA
NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
DULUTH MINNESOTA
STATION LATITUDE = 4%
DEGREES



MAXIMUM LEAF AREA INDEX = 0.00
START OF GRCWING SEARSON (JULIAN DATE) = 144
END OF GROWING SEASON (JULIAN DATE) = 261
EVAPORATIVE ZONE DEPTH = 8.0
INCHES
AVERAGE ANNUAL WIND SPEED = 11.20 MPH
AVERAGE 18T QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 74.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 74.00 %
NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED
USING
COEFFICIENTS FOR DULUTH
MINNESOTA
NORMAI, MEAN MONTHLY PRECIPITATION (INCHES)
JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV
JUN/DEC
1.20 0.90 1.78 2.16 3.15
3.96 ,
3.96 4,12 3.26 2.21 1.69
1.29
NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED
USING
COEFFICIENTS FOR DULUTH
MINNESOTA
NORMAL MEAN MONTHLY TEMPERATURE (DEGREES
FAHRENHEIT)
JAN/ JUL FEB/AUG MAR/SEP APR/OCT MAY /NOV
JUN/DEC
6.30 12.00 22.90 38.30 50.30
59,40
65.30 63.20 54.00 44,20 28.20
13.80
NOTE: SOLAR RADIATICN DATA WAS SYNTHETICALLY GENERATED
USING



CORFFICIENTS FOR DULUTH
MINNESOTA
AND STATION LATITUDE = 46.50 DEGREES

hAKhkdhhhhhhdkhkr kb bk kb kbbb bbbk b bd b hd bbbk hddrdadddrdr o Fxddod sk
FhkkkhkFxhkhkAhkhkiihx

MONTHLY TOTALS (IN INCHES) FOR YEAR 1

PRECIPITATION 0.51 0.83 1.24 1.02
1.64 3.93 :
3.41 3.48 2.98 0.90
2.99 0.77
RUNOFF 0.C00 0.000 0¢.000 0.000C

0.000 0.000
0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATICHN 0.510 0,500 0.425 0.172
1.433 3.908

1.970 3.326 1,915 0.522
1.098 0.478

LATERAL DRAINAGE COLLECTED 0.1244 0.0285 0.0083 0.1215
2.1559 1.0126

FROM LAYER 1 0.5694 0.9978 0,9912 0.6783
0.2807 0.4734
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0000
0.0003 0.0002

LAYER 3 0.0001 0.000Z 0,0002 0,0001

0.0000 0.0001

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)



AVERAGE DAILY HEAD ON 0.236 0.060 0.016 0.238
4.089 1.986

TOP OF LAYER 2 1.081 1.894 1.944 1.288
0.551 0.899

STD. DEVIATION OF DAILY 0.087 0.022 0.006 0.515
2.027 0.277 :
HEAD ON TOP OF LAYER 2 0.210 0.352 0.704 0.494

0.090 0.278

RS R R SRR EER SRR SRS RS SR ELESEELESEREEEEEEEEEEEEEE RS R R R
Ed e A B o i

R R R RS S EE R R TR L RS EREEERSSEEEEESEESEEEEEEEEREE TR R R R R )
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ANNUAL TOTALS FCOR YEAR 1

INCHES CUu

FEET PERCENT

PRECIPITATICN 23.70
258093.031 100.00

RUNGFF 0.000
0.000 0.00

EVAPOTRANSPIRATICN 16.255
177021.734 68.59

DRAINAGE COLLECTED FROM LAYER 1 7.4421
81044.078 31.40

PERC. /LEAKAGE THROUGH LAYER 3 0.001140
12.414 0.00

AVG. HEAD ON TOP OF LAYER 2 1.1901

CHANGE IN WATER STORAGE 0.001
14.758 0.01

SCIL WATER AT START OF YEAR 11.603
126355.211



SOIL WATER AT END CF YEAR 11.804

126369.9265

SNOW WATER AT START OF YEAR 0.298
10863.184 4,21

SNOW WATER AT END OF YEAR 0.998
10863.184 4.21

ANNUAL WATER BUDGET BALANCE 0.0000
0.038 .00

LR SR LSS R SRS EEEE R SR EE SRR R R I 2 I I A )
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MONTHLY TOTALS (IN INCHES) FOR YEAR 2

PRECIPITATION 0.65 0.95 1.83 5.02
4.48 5.12

3.67 1.18 4.03 1.03
0.50 2.51

RUNOFF 0.000 0.000 0.000 0.000
0,000 0.000

0,000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.38¢ 0.428 0.462 0.617
Z2.421 2.915

2.513 0.434 2.433 0.825
0.819 0.349

LATERAL DRAINAGE COLLECTED 0.1254 0.0288 0.2432 22,8036
4.9017 2.7009



FROM LAYER 1 2.1982 0.7778 1.€C092 00,7339
0.2323 0.0910

PERCOLATIQN/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0004
0.0007 0.0004
LAYER 3 0.0003 0.0001 0.0002 0.0001

0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.238 0.060 G.462 5,387
9.185 5.290

TOP OF LAYER 2 4.173 1.477 1.980 1.303
0.456 0.173
STD. DEVIATION OF DAILY 0.098 0.023 0.795 3.783
1.542 1.896

HEAD ON TOP OF LAYER 2 1.302 0.566 0.487 0.438

0.102 6.068

Ihhdhhhddhdhhhhhdhhhhhbhdhbhhdbrhhmhdrrrrrhorddhrirhrhhhdhdhhhdrdhnd
dhkkhkhhkrkhkFxhhhxh

Ahkrhhkhkdhdhdthdhhhhhhhdbhdhhhddhhhdhhhhdddohdhbhhddbhrodbdhhhhdhhhrhrhhdd
AhkkAh Ak khhhhkhkk

ANNUAL TOTALS FOR YEAR 2

INCHES CU

FEET PERCENT

PRECIPITATION 30.97
337263.344 100.00

RUNOFF 0.000
0.000 0.00

EVAPOTRANSPIRATION 14.7704
160123.234 477.48



DRAINAGE COLLECTED FROM LAYER 1 15.84¢1
172563.578 51.17

PERC./LEAKAGE THROUGH LAYER 3 0.002242
24.414 0.01

AVG. HEAD ON TOP OF LAYER 2 2.5227

CHANGE IN WATER STQRAGE 0.418
4552.041 1.35

SOIL WATER AT START OF YEAR 11.604
126369.969

SOIL WATER AT END OF YEAR 11.237
122368.102

SNOW WATER AT START OF YBAR 0.998
10863.184 3.22

SNOW WATER AT END OF YEAR 1.783
19417.096 5.76

ANNUAL WATER BUDGET BALANCE 0.0000
0.056 0.00

hhkhhkhkhkhhkhkdkhkhhhhdrhhdrdrrhrrdhdhrbdrhxhhbhbhdbrbhhdbhhhbdhbhhhhdhhkdddkhkdkhk
R o i

LA R AR RS RS S LR EE LR RERESSEEEEEEE RS RS R R I R R
hkkkkkddhkdhkhkid

MONTHLY TOTALS (IN INCHES) FOR YEAR 3

PRECIPITATION 1.30 0.56 0.82 Q.74
6.23 9.47

1.01 1.18

10



RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.485 0.571 0.€70 0.413
4.132 4,418

4.358 1.557 2.223 1.027
0.710 0.358

LATERAL DRAINAGE COLLECTED 0,0222 00,0051 0.0015 0.1679
3.1779  2.3875

FROM LAYER 1 4,2326 1.4202 1.0511 0.4618
0.1684 0.05%1
PERCOLATION/LEAKAGE THROUGII 0.000C 0.0000 0.0000 0.0000
0.0004 0.0003

LAYER 3 0.0006 0.0002 0.0002 0.0001

0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.042 0.011 0.003 0.329
6.023 4,641

TOP OF LAYER 2 7.943 2.696 2.062 0.877
0.330 0.112
STD. DEVIATION CF DAILY 0.017 0.004 0.0C1 0.365
1.824 2.664

HEAD ON TOF OF LAYER 2 2.303 0.678 0.629 0.159

0.105 0.046

hhhkdhhhhhdhhhhhdhhhhhhhdhdArArh bk A dd bk A d AR A A AR A AT AFTA A A, A A A AR A XA, *
ok hkkkkkhddkkhdk

AKX AFRA AT A A X ATk kbbb ke d bk AR AT A A XA AT AT AT A A kT A A Ak h A AN A A A br b h k%
hkkkhkhkhdhkixkdrdhi

ANNUAL TOTALS FOR YEAR 3
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INCHES CU.

PRECIPITATION 32.76
356756.469 100,00

RUNOFF 0.000
0.000 0.00

EVAPOTRANSPIRATICN 20.921
2277834 .422 63.86

DRAINAGE COLLECTED FROM LAYER 1 13,1553
143260.828 40,16

PERC./LEAKAGE THRQUGH LAYER 3 0.001867
20.334 0.01

AVG. HEAD ON TOP OF LAYER 2 2.0892

CHANGE IN WATER STORAGE -1,319 -
14358.169 -4.02

SOIL WATER AT START OF YEAR 11.237
122368.102

SOIL WATER AT END OF YEAR 10.879
118473.906

SNOW WATER AT START CF YEAR 1.783
19417.096 5.44

SNOW WATER AT END OF YEAR 0.822
8952.120 2.51

ANNUAL WATER BUDGET BALANCE 0.0000
0.046 0.00

hhhkkhhhhhkhhhdhhhdhhddhdbhdbhbhdhdhdbdrhdhbhhrhdhhhhhhdbodbrhbrkdbdhbbsdrhhdrdrrk
kA kA ok ok kokokokokkokok

ThAhhhhhdhxhdddhdbhhdhhbhhbhbhdxdd bt rhhbrdddrhrhhhdhodbhdhhhdhhdh kA rhddihtd
hkkkkkhkdokkkkhk
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MONTHLY TOTALS (IN INCHES) FOR YEAR 4

PRECIPITATION 1.30 0.82 1.74 1.50
3.81 3.92

1.36 4.38 2.44 0.90
0.60 2.09

RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 ¢.000 0.000 ¢.000
0.000 0.000

EVAPOTRANSPIRATION 0.286 0.605 0.395 0.101
2.888 3.071

1.128 2.818 1.414 0.793
0.729 0.387

LATERAL DRAINAGE COLLECTED 0.0142z 0.0033 0.0009 1.0145
3.2947 1.3630

FROM LAYER 1 0.8530 1.1450 0.9860 0.4714
0.1336 0.0406
PERCOLATION/LEAKAGE THROUGH 0.0000 0.00G0 0.0000 0.0002
0.0005 0.0002

LAYER 3 0.0001 ©0.0002 0.0002 0.0001

0.0000 0.06000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.027 0.007 0.002 1.9%90
6.203 2.674

TOP OF LAYER 2 1.695 2.174 1.934 0.895
0.262 0.0717
STD, DEVIATION OF DAILY 0.011 0.003 0.001 1.133
2.795 0.761

HEAD ON TOP OF LAYER 2 0.671 1.014 G.433 0.351

0.079 0.032
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ANNUAL TOTALS FOR YEAR 4
INCHES Cu

FEET PERCENT

PRECIPITATION , 24.86
270725.531 100.00

RUNOFF 0.000
0.000 0.00

EVAPOTRANSPIRATION 14.624
159252.234 58.82

DRAINAGE COLLECTED FROM LAYER 1 9.3603
101933.430 37.65

PERC./LEAKAGE THRQUGH LAYER 3 0.001380
15.024 0.01

AVG. HEAD ON TOP OF LAYER 2 1.4949

CHANGE IN WATER STORAGE 0.875
9524.734 3.52

SOIL WATER AT START OF YEAR 10.879
118473.906

S0OIL WATER AT END OF YEAR 10.783
117423.859

SNOW WATER AT START OF YEAR 0.822
8952.120 3.31

SNOW WATER AT END OF YEAR 1.793
19526.902 7.21

ANNUAL WATER BUDGET BALANCE 0.0000
0.115 0.00
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hkkkdhkhhkdkiAhhh

hhkkhhkhkhhkdhhdhkhdhkhdhhhhhhhdhdhhhhdbdhhhhdhhhdhddrhdrbhhbrddbhhdhhdrorrdxx
kkkkdhkkkkhhhkxk

MONTHLY TOTALS (IN INCHES) FOR YEAR 5

PRECIPITATION 1.17 1.36 1.38 2.26
2.94 4.38 '
4,36 4.15 2.62 0.85
2.04 1.60

RUNOFF : 0.000 0.000 ¢.000 0.000
0.000 0.000

0.000 0.000 C.000 0.000
0.000 0.000

EVAPOTRANSPIRATICN 0.322 0.358 C.534 0.444
2.462 3.404

2.733 Z2.140 2.491 0.767
0.309 0.369

LATERAL, DRAINAGE CCLLECTED 0.0098 0.0022 (©.9048 0.8658
3.1756 1.6724

FROM LAYER 1 1.6595 2.1303 0.8429 0.3292
0.2709 0.0965
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0C00 0©0.0001 ©0.0C0O0L
0.0004 0.0002

LAYER 3 0.0002 0.0003 0.0001 0.0001

0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)



AVERAGE DAILY HEAD ON _ 0.01¢@ 0.005 1.718 1.695
5.970 3.281

TOP OF LAYER 2 3.150 4,044 1.654 0.625
0.531 0.183

STD. DEVIATION OF DAILY 0.008 0.002 1.357 1.105
2.609 0.770
HEAD ON TOP OF LAYER 2 0.819 1.637 0.266 0.22¢

0.174 0.075

PR R SRR E SRS AR AR RS ST ELERSEEEREEEEEEEEEERE TR R I R R R I )
khkkhkdhhhihhhhd

EEEEE RS EE R EE TSRS ER SRS ERERESEREEEEEEEEEEE R I I R R R I I
El R

ANNUAL TOTALS FOR YEAR 5

INCHES CU

FEET PERCENT

PRECIPITATION 29.11
317007.906 100.00

RUNQFF 0.000
0.000 0.00

EVAPOTRANSPIRATION 16.334
177872.562 56.11

DRAINAGE COLLECTED FRCM LAYER 1 11.9599
130243.172 41.09

PERC./LEAKAGE THROUGH LAYER 3 0.001748
19.037 0.01

AVG. HEAD ON TQP OF LAYER 2 1.9062

CHANGE IN WATER STORAGE 0.815
8873.126 2.80

SOIL WATER AT START OF YEAR 10.783
117423.859
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SOIL WATER AT END OF YEAR 12.640

137650,469

SNOW WATER AT START OF YEAR 1.793
19526.902 6.16

SNOW WATER AT END OF YEAR 0.751
8173.420 2.58 '

ANNUAL WATER BUDGET BALANCE 0.0000
0.007 0.00

Fhhhkhhhhhhhhhddhhdhrohrhhrohdhdbrbrdrrbhrbrhndhrrrddrorr i hmrrr b hodhhdrhdhrdk
khkkhkkrkFdhkrkhhki*

khkhkhkhkhkhhkhkhhTRAhhhAhkrh Ak kbbb dhdhdhhhhrdhdAhd oA XA h b dhdd b hbdhhdhkhhhx
kkhkkkkkhkhkkhkkkik

MONTHLY TOTALS {IN INCHES) FOR YEAR 6

PRECIPITATICON 0.80 1.02 2.30 2.75
3.91 1.39

: 4.52 3.27 3.87 1.54
3.17 1.03

RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATICHN 0.383 0.500 0.682 0.729
3.526 1.350

2.791 1.506 2.734 0.498
1.185 0.510

LATERAL DRAINAGE COLLECTED 0.0232 0.0053 0.8027 2.1998
3.0977 1.1238

17



FROM LAYER 1 0.8560 1.4926 1.8392 0.7142
1.6033 0.5265

PERCOLATION/LEAKAGE THROUGH 0.0000 0.,0000 0.0001L 0.0003
¢.0004 0.0002
LAYER 3 0.0001 0.000z 0.0003 0.0001

0.0002 0.0001

AVERAGE DAILY HEAD ON 0.044 0.011 1.487 4.266
5.842 2.205

TOP OF LAYER 2 1,625 2.833 3.608 1.35¢6
3.145 1.000
STD. DEVIATION OF DAILY 0.018 0.004 3.164 2.226
2.527 0.859

HEAD ON TOP CF LAYER 2 1,115 0.570 0.933 0.383

1,113 0.409

hkhkdhhkhhhhhhdhdhhbhhhhhdhrdhrhhohrthhddhhhbdbddhhhrdbhhhhhhddhdhramrtrdrttd
khkkkkhkkhkhkrkkkkhkkhk

LSS TS S SRS EEL LSS EEREEEEEREEEEEEEE R R R R R R e
kkkrkkhkhhkkkhbkk

ANNUAL TOTALS FOR YEAR 6
INCHES CU

FEET PERCENT

PRECIPITATION 29.57
322017.375 100.00

RUNOFF 0.000
0.000 0.00

EVAPOTRANSPIRATION 16.395
178537.484 55.44
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DRAINAGE COLLECTED FROM LAYER 1 14.2842
155555.125 48.31

PERC./LEAKAGE THROUGH LAYER 3 0.002070
22.540 0.01

AVG. HEAD ON TOP OF LAYER 2 2.2852

CHANGE IN WATER STORAGE -1,111 -
12097.810 -3.76

SOIL WATER AT START OF YEAR 12.640
137650.469

SOIL WATER AT END OF YEAR 11.314
123210.016

SNOW WATER AT START OF YEAR 0.751
8173.420 2.54

SNOW WATER AT END OF YEAR 0.966
10516.065 3.27

ANNUAL WATER BUDGET BALANCE 0.0000
0.032 0.00

FHAIAFA XTI LA I A LTI Ao bbbk kA A Ak hh Ak kb khhk bbbk A r ko mhr i kddhdhrhk kit
*hhkkhkhkhkdkhtrkhhkkhk

LR E AR R R R R R AR LR R R R R R R R R g 3
*xhAhkAXhkhhhih*k

MONTHLY TOTALS (IN INCHES) FOR YEAR 7

PRECIPITATION 0.70 0.54 1.87 2.47
4.50 6.03

5.57 2.56 2.03 3.90
1.25 0.79
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RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.388 0.353 0.513 0.490
3.668 4.371

2.852 1,928 0.882 1.832
0.375 0.369

LATERAL DRAINAGE COLLECTED 0.126% 0.0291 0.0084 0.8051
3.7345 1.5022
FROM LAYER 1 2.9112 1.58%82 0.5342 1.9970
0.8128 0.2081
PERCOLATION/LEAKAGE THROUGH 0.0000 0Q.0000 0.0000 0.0001
0.0005 0.0002
LAYER 3 0.0004 0.0002 0.0001 0.0003

0.0001 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEARD ON 0.241 0.061 0.01e6 1.57¢6
T.027 2.947

TOP OF LAYER 2 5.502 3.017 1.048 3.791
1.594 0.395
STD. DEVIATION OF DAILY 0.099 0.023 0.007 1.586
2.149 0.373

HEAD ON TOP CF LAYER 2 2.321 0.892 0.247 1.730

0.633 0.162

*****************************************************************
khkhkkrrhkhhhkhk

KhkhkhkkxhhhkdhhhrhhdrhhdhFrdxdhrhrdhbrr bbb dh b b hhkdrhbhdbhbhrhbb b bk bk ktk
dhkhkkkhhbhkhtdhhk

ANNUAL TOTALS FOR YEAR 7
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INCHES Cu.

PRECIPITATION 32.21
350766.969 100.00

RUNCFEF 0.000
0.000 0.00

EVAPOTRANSPIRATION 18.030
196350.344 55.98

DRAINAGE COLLECTED FROM LAYER 1 14.2588
155278.547 44,27

PERC. /LEAKAGE THROUGH LAYER 3 0.002054
22.364 "0.01

AVG. HEAD ON TOP OF LAYER 2 2.26779

CHANGE IN WATER STORAGE -0.081 -
884.357 -0.25

SOIL WATER AT START OF YEAR 11.314
123210.016

SOIL WATER AT END OF YEAR 11.864
129198.609

SNOW WATER AT START OF YEAR 0.966
10516.065 3.00

SNOW WATER AT END OF YEAR 0.335
3643.110 1.04

ANNUAL WATER BUDGET BALANCE 0.0000
6.079 - 0.00

FhhkhAAhF AT oIk dddhhdhddbhdhhhdbhdhhkihbbhhhkhbhhodhhbhrrthrhrbrhrhhohdbxhkdhk
Khhkhkhdhrhdhhhdk

dhkhkhhdxhrhdhdhdhbhhhbdidbhdbhhhdbhhhhhbbhbhrdhbrhdhrhhrthhhrbthhhhhohdddhkddhk
*hkhkhkkddhkhokhkdkk
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MONTHLY TOTALS {IN INCHES) FCR YEAR 8

PRECIPITATION 0.84 0.33 -2.47 1.25
2.67 4.55

0.85 1.35

RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000 '

0.000 0.000 0.000 0.C00
0.000 0.000

EVAPOTRANSPIRATION 0.632 0.674 0.462 0.049
2.915 3.832

3.020 2.836 2,428 0.956
0.753 0.336

LATERAL DRAINAGE COLLECTED 0.0501 0.0117 0.0137 0.7036
2.4579 1.2395

FROM LAYER 1 0.6759 1.4940 0.8460 ©0.7978
0.5350 0.2620
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0001
0.0003 0.0002

LAYER 3 0.0001 0.0002 0.0001 ©0.0001

0.0001 0.0000

MONTHLY SUMMARIES FCR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.085 0.024 0.026 1.380
4,6b4 2.432

TOP OF LAYER 2 1.283 2.83¢6 1.660 1.515
1.050 0.497
STD. DEVIATION OF DAILY ¢.039 0.609 0.0580 0.679
2.194 0.318

HEAD ON TCOP OF LAYER 2 0.540 0.53¢6 0.384 0.287

0.247 0.204
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ANNUAL TOTALS FOR YEAR 8
INCHES cu

FEET PERCENT

PRECIPITATION 27.45
298830.500 100.00

RUNOFF 0.000
0.000 0.00

EVAPOTRANSPIRATION 18.891
205b7177,937 68.82

DRAINAGE COLLECTED FROM LAYER 1 9.0873
98960.391 33.10

PERC. /LEAKAGE THROUGH LAYER 3 0.001372
14.941 0.00

AVG. HEAD ON TOP OF LAYER 2 1.4543

CHANGE IN WATER STORAGE -0.529 -
5762.736 -1.93

SOIL WATER AT START OF YEAR 11.864
129198.609

SOIL WATER AT END OF YEAR 10.655
116033.484

SNOW WATER AT START CF YEAR 0.335
3643.110 1.22

SNOW WATER AT END OF YEAR 1.014
11045.497 3.70

ANNUAL WATER BUDGET BALANCE 0.0000 -
0.01l6 6.00
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FhddhkhddhdhhhhhhhhhhdhhhhhhkhhdbhhdhhdhAdddhbkdddbhhbddbohkdddbhd bbb rddx
Kok khkohkkohhkhkkhAk

dkhkkhkhkkhkhbhhkhhdhhhbhhdhhhbrhhhhddhhbhkhbhdbhhhdhbdhbbdbhbhdrhhkhddbhbrhdrrhddrhsk
khkkkkkhkhhhhhhh

MONTHLY TOTALS (IN INCHES) FOR YEAR 9

PRECIPITATICN 2.37 0.35 2.02 2.08
3.03 3.57
2.57 2.42 3.75 1.03
2.53 2.17
RUNOFF : 0.000 0.000 0.000 0.000

0.000 0.000
0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.413 0.392 0.426 0.655
2,742 2.347

1.96&3 1.561 2,476 1.511
0.769 0.375

LATERAL DRAINAGE COLLECTED 0.0631 0.0145 0.0042 1.7561
2.7940 1.4406

FROM LAYER 1 1.4314 0.b5b64 0.4633 0.8857
0.8024 0.4560
PERCOTATION/LEAKAGE THROUGH 0.000C 0©.0000 0.0000 0.0002
0.0004 0.0002

LAYER 3 0.0002 0.0001 0.0001 0.0001

0.0001 0.0001



AVERAGE DAILY HEAD ON 0.120 0.030 0.008 3.415
5.280 2.826 _

TOP OF LAYER 2 2.717 1.056 0.809 1.681
1.574 0.866

STD. DEVIATION OF DAILY 0.049 C.011 0.003 2.078
2.178 1.255
HEAD ON TOP OF LAYER 2 0.584 0.224 0.116 0.476

0.535% 0.353

AhhkAhXhhhFdrdITdhddhhrohddhhhddhhdhhodbhhrhbhddhhbrnhdhdbhbdhdhhirrrhhhbhdrxdtrdhhx
KhkhkhkhhhkAh ki xx

HhhkhdrhrdFT A hFddrhhxrddhdbhhdodbhhhhddhbhhkAdhrhddhhbhdrhbrhdrohhxrhhbdhhhk bk
hkkhkh kb hhhbdhx

ANNUAL TOTALS FOR YEAR S

INCHES cu

FEET PERCENT

PRECIPITATION 27.89
303722.156 100.00

RUNOIT 0.000
0.000 0.060

EVAPOTRANSPIRATION 15.629
170194, 656 56,04

DRAINAGE COLLECTED FROM LAYER 1 10.6675
116169.203 38.25

PERC./LEAKAGE THROUGH LAYER 3 0.001582
17.225 0.01

AVG. HEAD ON TOP OF LAYER 2 1.7065

CHANGE IN WATER STCRAGE 1.592
17341.070 5,71

50IL WATER AT START OF YEAR 1C.655
116033.484
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SOIL WATER AT END OF YEAR 11.211

122082.859

SNOW WATER AT START OF YEAR 1.014
11045,497 3.64

SNOW WATER AT END COF YEAR 2.050
22327.191 7.35

ANNUAL WATER BULDGET BALANCE 0.0000
0.000 0.00

FhXA LA A A kb dh b hhdddhhohdrrdbbddhebhhbrk b b kddbhbbdhhbddddhddtdrhrdhotr
L S i

AAXKAKAKIAIA A A A KA AT KA A Aok dhd A bk bk bk krhhhhdhhh kb b dhdrddbhhkdrhdrrxrrroats
L A i i i o

MONTHLY TOTALS (IN INCHES} ¥FOR YEAR 10

" PRECIPITATION 1.23 0.49 2.43 2.43
1.99 2.97

1.98 6.68 3.82 2.3b
1.16 1.17

RUNOFF 0.000 0.000 0.000 ¢.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.354 0.465 0.588 0.753
1.992 2.191

1.274 4.017 2.180 1.371
0.373 0.324

LATERAL DRAINAGE COLLECTED 0.1099 0.0z252 0.4%11 2.0504
2.7854 1.4461
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FROM LAYER 1 0.8479 1.3403 1.8770 2.C307
0.5760 00,1477

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0©.0001 0.0003
0.0004 0.0002
LAYER 3 0.0001 0.0002 0.0003 0.0003

0.0001 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.209 0.053 0.932 3.973
5.268 2.837

TOP OF LAYER 2 1.610 Z2.544 3.682 3.85b
1.130 0.280
STD. DEVIATION OF DAILY 0.086 0.020 0.987 2.525
2.135 0.605

HEAD ON TOP COF LAYER 2 0.367 1.627 1.093 1.358

0.446 0.115

LS R ES S R S E SRS R ERESEERER SRR ER NS EEEESEREEEEEEEEEREEEEEE RS R R
hkkhkkkhkkhhkkhkhkhhhk

AEAA KA A AKX A AA A A A AT A A A bbbk A bk dkdh bk dk kA d kb r b bk kbbb hedbkdrhhhdtdhx
I
khkEAkd Ak kA Xx A EA Ak

ANNUAL TOTALS FOR YEAR 10

INCHES cu
FEET PERCENT
_________________ ,
PRECIPITATION 28.70
312543.062 100.00
RUNOFF 0.000
0.000 0.00
EVAPCTRANSPIRATICN 15.882
172957.297 55.34
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DRAINAGE COLLECTED FROM LAYER 1 13.7277
14949%95,172 47.83

PERC./LEAKAGE THROUGH LAYER 3 0.002003
21.813 0.01
AVG. HEAD ON TOP OF LAYER 2 2.1978
CHANGE IN WATER STORAGE -0.912 -
9931.189 -3.18
SOIL WATER AT START OF YEAR 11.211
122092.859
. S0IL WATER AT END OF YEAR 11.504
125277.328
SNOW WATER AT START OF YFAR 2.050
22327.191 7.14
SNOW WATER AT END OF YEAR 0.846
9211.533 2.95
ANNUAL WATER BUDGET BALANCE 0.0000 -
0.044 0.00

(LER SR RS SRR EEERESEREREREEEREREEEEE SRR SRR R R R R R R
Fhhkhkkhhdhhhhhk

LR R RS SRS EEEEEEEEEREEE SR EEE R I I I R e R T ]
LR R R AR S RSN LN LS

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH

TOTALS 1.09 0.72 1.81 2,15
3.52 4.53
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.61 1.47

STD. DEVIATIONS
.36 2.13

.99 0.61
RUNOFF

TOTALS
.000 0.000

.000 0.000

STD. DEVIATIONS
.000 0.000

.000 0.000
EVAPOTRANSPIRATION

TOTALS
.818 3.181

112 0.386

STD. DEVIATIONS
.B06 1.003

.254 0.06l

LATERAT DRAINAGE COLLECTED

TOTALS
.1575 1.5889

. 5415 0.2361

STD. DEVIATIONS
L1573 0.5429

.4488 0.1851

PERCOLATION/LEAKAGE THROUGH LAYER

72

.54

.39

.000

.000

.C00

.000

.416

. 460

.101

L9386

0.000

0.000

0.000

0.000

0.485

2.212

0.107

1.046

FROM LAYER 1

.0429

L1817

TOTALS
.0004 0.0002

.0001 0.0000

STD. DEVIATIONS

.13

.54

.69

.000

.000

.000

.000

.516

.118

.102

. 567

L2479

.0440

.3573

L4726

.0000

.0002

.0001

.54

L22

.96

.000

000

.000

.000

.442

.020

.258

.431

.2488

L9100

. 9041

L6058

L0002

L0001

.0001



0.0001 0.0001
0.0002 0.0001 0.0001 0.0001
0.0001 0.0000

DATLY AVERAGE HEAD ON TOP OF LAYER 2
AVFERAGES " 0.1270  0.0322  0.4660 2.4250
5.9542  3.1117
3.0780 2.4572  2.0480 1.7275
1.0623  0.4482

STD. DEVIATIONS - 0.0947 0.0241 0.6722 1.7400
1.4049 1.0562
2.2178 0.8500 0.%8271 1.1503
0.8804 0.3514

LSS R SRS S S EEE LSS SRS ESEEEEEEEEEEEEE SRS R R R R I R )
Ahkhkhkhkhhkhhhhhhh

KhkhkkAXFhAhkdhhrAhrkdhhdhrhhhh kb hddbbbhhdkhdhhhdhhhrdhrarhrrxbkhkhh bk hrs
Khkhkkkhrhhrhhxk

AVERAGE ANNUAL TOTALS & {STD. DEVIATIONS) FCR YEARS 1
THROUGH 10

INCHES CU. FEET

PERCENT

PRECIPITATION 28.772 ( 2.922) 312782.7
100.00

RUNOFF 0.000 ( 0.0000)
0.00 0.000

EVAPOTRANSPIRATION 16.766 ( 1.%687)
182586.17 58.375

LATERAL DRAINAGE COLLECTED 11.978%1 ( 2.73722)
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130450.359 41.70639
FROM LAYER 1

PERCOLATION/LEARKAGE THROUGH 0.00175 { 0.00036)
19,011 0.00608
LAYER 3

AVERAGE HEAD ON TOP 1.912 ¢ 0.434)
OF LAYER 2

CHANGE IN WATER STORAGE -0.025 ( 0.9559) -
272.95 -0.087

Ahkkhhkrhhhbbdhhhbhdrdhdhdrhddhhhrhkdhdkhkhkhbhrhdhrhhdrardrhdddrxrhhhr b hhrd
kkkhhkkkhhddhhk
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Fhhhhdkdhhhdhhhrddhhhhhhr bbbk hd b rhhk A draFddrhr b hdrhhhdhodh bk b ddkkx
hAhkkhkhrxhdhxhkkhk

PEAK DAILY VALUES FCR YEARS 1 THROUGH 10
(INCHES)

{CU. FT.)

PRECIPITATION 3.44
37461.602 \

RUNOFF 0.000
0.0000

DRAINAGE COLLECTED FROM LAYER 1 0.21157
2304.01001

PERCOLATICN/LEAKAGE THROUGH LAYER 3 0.000027
0.29501

AVERAGE HEAD CN TOP OF LAYER 2 12.000

MAXIMUM HEAD ON TOP OF LAYER 2 ‘ 14,925

LOCATION OF MAXIMUM HEAD IN LAYER 1

{DISTANCE FROM DRAIN) 40.0 FEET
SNOW WATER 4,52
4618%9.9022
MAXIMUM VEG. SCOIL WATER (VOL/VOL) 0.4170
MINIMUM VEG. SCIL WATER {VOL/VOL) 0.0180

**%  Maximum heads are computed using McEnroe's
equations, ***

Reference: Maximum Saturated Depﬁh over Landfill

Liner ,

by Bruce M. McEnroe, University of
Kansas

ASCE Journal of Environmental
Engineering

Vol. 119, No. 2, March 1993, pp. 262-
270.
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FINAL WATER STORAGE AT END OF YEAR 10

LAYER (INCHES)
1 1.2559

2 0.00060

3 10.2480
SNOW WATER 0.846

hkkrhkhkhkhrhkhkhhkdrbhhkbhhhdbhhohdbhbrbrhhdbbbhhddbbddrhdbdddhrhandrhbhrorhdrhrdhdik

LR RS E R R R

AEx kA Ak Arh I r kbbb d b bbb bbb kbbb dbdhbhddbdrhbhdrdrd kA hAAA AR TR Kk hdkdhkkod

FhrkAddhddhkdhk
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* *k

*

* *

L

*x HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
* &

**x HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)
* %

*k DEVELOPED BY ENVIRONMENTAL LABORATORY
* &

*k USAE WATERWAYS EXPERIMENT STATION
* %

*k FOR USEPA RISK REDUCTION ENGINEERING LABORATCORY
* %

* &

* %

%

* %

FAAhhkhkhdhhhdhhhhdhhbhbhdhdrbhhhdthbhhdhhhrdhbhdddrhhrdbdhrhrhdhrodhhhrnrdhdrhhhdhokdx
kxkhkhkhkxhkxhhdh

AAhhkhhAX kA A dhhhrdd bbb dbbhhbhkdbbhbrrdbbhhdhhhbkhdbddhbdhbhAdddrrharhrnhrd
Fhhkhkhhkkkrhhx

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:
EVAPOTRANSPIRATION DATA:
SOIL AND DESIGN DATA FILE:
OUTPUT DATA FILE:

:\download\Phase8.D4
:\download\Phase8.D7
:\download\Phase8.D13
:\download\Phase8.D11
:\download\Phase8.D10
:\download\Phase8.0UT

Qo000

TIME: 10:33 DATE: 5/31/2013
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hhkhkkkkhhrxrrhx



TITLE: Regional Landfill Phase 8§

LR SR SRR E SRR ST R EEEEEEEE R R R R I R R R
kA khkhkhkhkkxkhhhxk

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

PROGRAM.
LAYER 1
TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 1
THICKNESS = 12.00  INCHES
POROSITY = 0.4170 VOL/VCL
FIELD CAPACITY = 0.0450 VOL/VCL
WILTING POINT = 0.0180 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.1129 VOL/VQOL
EFFECTIVE SAT. HYD. COND. = 0.999999978000E-02
CM/SEC
SLOPE = 3.00 PERCENT
DRAINAGE LENGTH = 100.0 FEET
LAYER 2
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, = 0.139999996000E~12
CM/SEC
FML .PINHOLE DENSITY = 1.00 HOLES /ACRE
FMI, INSTALLATION DEFECTS = 4.00 HOLES/ACRE
FML. PLACEMENT QUALITY = 3 - GOOD



TYPE 3 - BARRIER S0IL LINER
MATERIAL TEXTURE NUMBER 16

THICKNESS = 24.00 INCEES
POCROSITY = 0.4270 VOL/VQOL
FIELD CAPACITY = 0.4180 VOL/VOL
WILTING POINT = 0.3670 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.4270 VOL/VQL
EFFECTIVE SAT. HYD., COND. = 0.,100000001000E-086
CM/SEC
GENERAL DESIGN AND EVAPORATIVE ZONE DATA
NOTE: SCS8 RUNOFF CURVE NUMBER WAS COMPUTED FROM
DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 1 WITH
BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 3.% AND
A SLOPE LENGTH OF 100. FEET.
SC3 RUNOFF CURVE NUMBER = 74.90
FRACTION CF AREA ALLOWING RUNOFF = 0.0
PERCENT
ARFEA PROJECTED ON HORIZONTAL PLANE = 3.300 ACRES
EVAPORATIVE ZONE DEPTE = 8.0 INCHES
INITIAL WATER IN EVAPORATIVE ZONE = 1.011 1INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE = 3.336 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE = 0.144 1INCHES
INITIAL SNOW WATER = 0.9%98 INCHES
INITIAL WATER IN LAYER MATERIALS = 11.603 INCHES
TOTAL INITIAL WATER = 12.600 INCHES
TOTAL SUBSURFACE INFLOW = 0.00
INCHES/YEAR
EVAPCTRANSPIRATION AND WEATHER DATA
NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
DULUTH MINNESOTA
STATION LATITUDE = 46.50

~ DEGREES



INCHES

USTING

MINNESOTA

JAN/JUL
JUN/DEC

NOTE:

USING

MINNESOTA

FAHRENHEIT)

JAN/JUL
JUN/DEC

NOTE:

USING

MAXIMUM LEAF AREA INDEX = 0.00
START OF GROWING SEASCON (JULIAN DATE) = 144

END OF GROWING SEASCN (JULIAN DATE) = 26l
EVAPORATIVE ZONE DEPTH = 8.0
AVERAGE ANNUAL WIND SPEED = 11.20 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 70.00 %
AVERAGE ZND QUARTER RELATIVE HUMIDITY = 66,00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 74,00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 74.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED

CCEFFICIENTS FOR DULUTH

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)
FEB/AUG MAR/SEP APR/OCT MAY /NOV
0.80 1.78 2.1¢6 3.15
4.12 3.26 2.21 1.69

TEMPERATURE DATA WAS SYNTHETICALLY GENERATED

COEFFICIENTS FOR DULUTH

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES
FEB/AUG MAR/SEP APR/OCT MAY /NOV
12.00 22.90 38.30 50.30
63.20 54.00 44,20 28.20

SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED



COEFFICIENTS FOR DULUTH
MINNESOTA

AND STATION LATITUDE = 46.50 DEGREES

R e R R R AR R R I,
hkkhkkhhhhhrkhkk

MONTHLY TOTALS (IN INCHES) FOR YEAR 1

PRECIPITATION 0.51 0.83 1.24 1.02
1.64 3.93
3.41 3.48 2.98 0.90
2.99 0.77

RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

¢.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATICON 0.510 0.500 0.425 0.172
1.433 3.908

1.970 3.326 1.015 0.522
1.0098 0.478

LATERAL DRAINAGE COLLECTED 0.1244 0.0285 0.0083 0.1215

2.1559 1.0126

FROM LAYER 1 0.56%4 0,9978 0.9912 0.6783
0.2807 0.4734
PERCOLATION/LEAKAGE THROUGH ¢.0000 0.0000 0.0000 0.0000
0.0003 0.0002

LAYER 3 0.0001 0.0002 0.0002 0.0001

0.0000 0.0001

MONTHLY SUMMARIES FOR DAILY HEADS {INCHES)



AVERAGE DAILY HEAD OWN 0.236 0.060 0.01e 0.238
4,089 1.986

TOP OF LAYER 2 1.081 1.894 1.944 1.288
0.551 0.899

STD., DEVIATION OF DAILY 0.087 0.022 0.006 0.515%
2.027 0.277
HEAD ON TOP OF LAYER 2 0.210 0.352 0.704 0.434

0.090 0.278

Ahdkhhkhhkdhhhdhhhdhhbhdhhhhhhdhhbhhdhhhhhdddhdhhbhhdhbhhohxddhhdbhdrohrdrdhk
Akkhdrhkkdhddkhdk

hhkkhhkhhkhhhdhhhhhhbdhhbhhhtdrddrhtrhhhrdhdbhdrthdrhdbdhhbhhddhdhodthbhitrhbsk
Kok ok ok ok ok ok ok ok ok ok ok ko

ANNUAL TOTALS FOR YEAR 1
INCHES CU

FEET PERCENT

PRECIPITATION 23.70
283%02.312 100.00

RUNCFF 0.000
0.000 0.00

EVAPOTRANSPIRATION 16.255
194723.906 68.59

DRAINAGE COLLECTED FROM LAYER 1 7.4421
89148.484 31.40

PERC./LEAKAGE THROUGH LAYER 3 0.001140
13.655 0.00

AVG. HEAD ON TOP OF LAYER 2 1.1901

CHANGE IN WATER STORAGE 0.001
16.234 0.01

SOIL WATER AT START CF YEAR 11.603
138990.734



SOIL WATER AT END OF YEAR 11.604

139006.969

SNOW WATER AT START COF YEAR 0.998
11949.502 4.21

SNOW WATER AT END OF YEAR 0.9098
119249.502 4,21

ANNUAL WATER BUDGET BALANCE 0.0000
0.042 0.00

AxhkdkhAdAhhhdhrhbhrhbddbhbrhdaddhhhdbddhbdrbdddtdhdhddhrdhkhdhbhornhnhdddrdhhds
hhhkk ik hkFhhhhkhhd

hhhkhhkhhhkhhbhbdhrdhddhdhdddbhdhbdhdAd A F A A oA x A A AT A A XA TAA AT F A AT AT Ao dF bk
ok sk ok gk ke ke sk ok ok ke ke ok ok

MONTHLY TOTALS (IN INCHES3) FOR YEAR 2

PRECIPITATICON 0.65 0.95 1.83 5.02
4.48 5.12

0.50 2.51

RUNOFF 0.000 0.00C0 0.000 0.000
3.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.386 0.428 0.462 0.617
2.424 2.915

2.513 0.434 2.433 0.925
0.819 0.349

LATERAL DRAINAGE COLLECTED 0.1254 0.0288 0.2432 2.803¢6
4.9017 2.7009



FROM LAYER 1 2.1982 0.7778 1.00%2 0.7339
0.2323 0.0910

PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.,0004
0.0007 0.0004
LAYER 3 0.0003 0.0001 0.0002 0©.0001

0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.238 0.060 0.462 5.387
9.185 5,290 )

TOP OF LAYER 2 4.173 1.477 1.980 1.393
0.456 0.173
STD., DEVIATION OF DAILY 0.098 0.023 0.795 3.783
1.542 1.896

HEAD ON TOP OF LAYER 2 1.302 0.566 0.487%7 0,438

0.102 0.068

AAAIAI XA KRR A AR R R AFTIA AR A FT A A AN AT A b hhdhrhdhhd b hhkAdhhhodhdAddhdrdrhdhhhbd bk
*hkhkhkhhkhhhhkkhh

LR R R RS TR RS E RS RS ESEE SRS SRR LS L RN SR REEESESEEEEREEEEE SRR R
KhhkkhkkAhirhhhiik

ANNUAL TOTALS FOR YEAR 2
INCHES Cu

FEET PERCENT

PRECIPITATION 30.97
370989.656 100,00

RUNOFF 0.000
0.000 0.00

EVAPOTRANSPIRATION ) 14,704
176135.562 47.48



DRATINAGE COLLECTED FROM LAYER 1 15.84¢61
189819.937 51.17

PERC./LEAKAGE THRCUGH LAYER 3 0.002242
26.855 0.01

AVG. HEAD ON TCOP CF LAYER 2 2.5227

CHANGE IN WATER STORAGE 0.418
5007.245 1.35

SOIL WATER AT START OF YEAR 11.604
139006.969

SOIL WATER AT END OF YEAR 11.237
134604.906

SNOW WATER AT START OF YEAR 0.5098
11949.502 3.22

SNOW WATER AT END OF YEAR 1.783
21358.805 b.76

ANNUAL WATER BUDGET BALANCE 0.0000
0.062 0.00

hhkhkhhdhhddhdhhkdhhhhhdhdrrhhrdrrrrodrbhbhrhhdbhbhhbhhhdrhhhddhhhdhkkhookdkkh ko
hhhkhkhkhhhkhkthhkkhk

RS R R R SRR R SRR EEEE SRR R R R R R R R R R R R R I S I
hhkhkkdr kA Fxxdhkhd

MONTELY TOTALS (IN INCHES) FOR YEAR 3

PRECIPITATION 1.30 0.56 0.82 0.74
6.23 9.47

1.01 1.18
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RUNOFF 0.000 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 0.000

EVAPOTRANSPIRATION 0.485 0.571 0.670 ¢.413
4.132 4.418

4.358 1.557 2.223 1.027
0.710 0.358

LATERAL DRAINAGE COLLECTED ¢.0222 0.0051 0.0015 0.1678
3.1779 2,3875

FROM LAYER 1 4.2326 1.4202 1.0511 0.4618
0.1684 0.0591
PERCOLATION/LEAKAGE THRCUGH 0.0000 0.0000 0.0000 0.0000
0.0004 0.0003

LAYER 3 0.000e 0.0002 0.0002 0.0001

0.0000 0.0000

AVERAGE DAILY HEAD ON 0.042 0.011 0.003 0.329
6.023 4.641

TOP OF LAYER 2 7.943 2.696 2.0862 0.877
0.330 0.112
STD. DEVIATION OF DAILY 0.017 0.004 0.001 0.365
1.824 2.664

HEAD ON TOP OF LAYER 2 2.303 0.678 0.629 0.159

0.105 0.046

hhhkkhkhhhhkdhhdhhhhhrdhdhdhhhhhbhhhdhhhhXdhdrdrhhAdtddhddhh bbb kbbb hddhoirsk
hhkhkkkdkohkhkdokk

AhkhkhkkkhkhhkkdhhhhhhkhddhohhbdhhhrkdhdhbhbdhkdrbdbhbdhkdbhrhrdrdFrrrdrrrthrhhhhkhh
*AhkkhkkkirkhkhFdAhhk

ANNUAL TOTALS FOR YEAR 3

11



INCHES CU.
FEET PERCENT

PRECIPITATICN 32.7¢6
392432.094 100.0¢

RUNOFF ' 0.000
0.000 0.00

FEVAPOTRANSPIRATION 20.921
250617.859 63.86

DRAINAGE COLLECTED FROM LAYER 1 13.1553
157586.922 40.16

PERC./LEAKAGE THROUGH LAYER 3 0.001867
22,367 0.01

AVG, HEAD ON TOP OF LAYER 2 2.0892

CHANGE IN WATER STORAGE -1.319 -
15795.086 -4.02

SOIL WATER AT START OF YEAR 11.237
134604.906

SOIL WATER AT END OF YEAR 10.879
130321.297

SNOW WATER AT START OF YEAR - 1.783
21358.805 5.44

SNOW WATER AT END OF YEAR 0.822
9847.332 2.51

ANNUAL WATER BUDGET BALANCE 0.0000
0.051 0.00

LR RS S EE S S SRR EEEES R SRS SR RS ERESSEREEEEEEEEEESEREREE R R ]
kkkdhkhkkhkkhkhkhkhhhhk

LR R R R S SR SRS RN EEEEERSESEREREELESEREEEEEEEEEEEEEE RS R R R ]
khktrkhkkhkhkdtrxhbhikx
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MONTHLY TOTALS (IN INCHES)} FOR YEAR 4

PRECIPITATION 1.30 0.82 1.74 1.50
3.81 3.92

1.36 4,38 2.44 0.90
0.60 2.09

RUNOFF 0.0C0 0.000 0.000 0.000
0.000 0.000

0.000 0.000 0.000 0.000
0.000 6.000

EVAPOTRANSPIRATION 0.286 0.605 0.395 0.101
2.888 3.071

1.128 2.818 1.414 0.793
0.729 0.397

LATERAL DRAINAGE CCLLECTED 0.0142 0.,0033 0.0009 1.0145
3.2947 1.3630

FROM LAYER 1 0.8930 1.1450 0.9860C 0.4714
0.1336 0.0406
PERCOLATION/LEAKAGE THROUGH 0.0000 0.0000 0.0000 0.0002
0.0005 0.0002

LAYER 3 0.0001 0,0002 0.0002 0.0001

0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES)

AVERAGE DAILY HEAD ON 0.027 0.007 0.002 1.990
6.203 2.674

TOP OF LAYER 2 1.695 2.174 1.934 0.895
0.262 0.077
STD. DEVIATION OF DAILY 0.011 0.003 0.001 1.133
2.795 0.761

HEAD ON TOP OF LAYER 2 0.671 1.014 0.433 0.351

6.079 0.032

13
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ANNUAL TOTALS FOR YEAR 4
INCHES Cu

FEET PERCENT

PRECIPITATION 24.86
297798.094 100.00

RUNOFF 0.000
0.000 0.00

EVAPOTRANSPIRATICN 14,624
1751°777,453 58.82

DRAINAGE COLLECTED FROM LAYER 1 9.3603
112126.773 37.65

PERC./LEAKAGE THROUGH LAYER 3 0.001380
16.526 0.01

AVG. HEAD ON TOP OF LAYER 2 1.49%49

CHANGE IN WATER STORAGE 0.875
16477.207 3.52

SOIL WATER AT START OF YEAR 10.875%
130321.297

SOIL WATER AT END OF YEAR 10.783
129166.242

SNOW WATER AT START OF YEAR 0.822
9847.332 3.31

SNOW WATER AT END OF YEAR 1.793
21479.592 7.21

ANNUAL WATER BUDGET BALANCE 0.0000
0.126 0.00
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MONTHLY TOTALS (IN INCHES) FOR YEAR 5

PRECIPITATION 1.17 1.3e 1.38 2.26
2.94 4.38
4,36 4.15 2.62 0.85
2.04 1.60
RUNGFEFF 0.000 0.000 0.000 0.000

0.000 0G.000
0.000 0.000 0.000 0.0C0
0.000 0.000

EVAPOTRANSPIRATION 0.322 0.358 0.534 0.444
2.462 3.404

2.733 2.14¢C 2.491 0.767
0.309 0.369

LATERAL DRAINAGE CCLLECTED 0.0098 0.0022 0.9048 0.8658
3.1756 1.6724

FROM LAYER 1 1.6595 2.1303 0.8429 0.3292
0.2709 0.0965
PERCOLATION/LEAKAGE THRQUGH 0.6000 0.0000 0.0001 ©0.0001
0.0004 0.0002

LAYER 3 0.000z 0.0003 0.0001 ©0.0001

0.0000 0.0000

MONTHLY SUMMARIES FOR DAILY HEADS (INCHES}



AVERAGE PAILY HEAD ON 0.019 0.005 1.718 1.695
5,970 3.281

TOP OF LA