
Lincoln-Lancaster County Health Department

3I4O N STREET . LINCOLN, NE 68510-15I4 (4021 441*8000

Permit #Permit

Establishment

Permitee

lssued

Expires

Revenue Code

05loa,/o0
LL/OA/OO

3157

}'t$GR TIMOTHY J $HOEBURN VF
CA"I'HOLIC BISI{OF, OF LINCOT-N
BOX OO803?8
LINCCILN NE 68s01-03?S

INT)

FEES: 1tr.50.oo

TOTAL: tF150.OO

1,
Leon F. Vinci, MPH, Health Director

. POST lN A PROMINENT PLACE . NOT TRANSFERABLE 01 3076



ALl ncol n-Lancaater County llealt h llepa rtment
Environmental Health Division
3140'N' Streot . Lincoln, NE 6851G1514
Phone: 4012-4/.1-8022

Pemit Number:

whoL( $ior

tr=

Sewage Disposal System rncrudc Form B, Form c
ReqUeSt fOr Site ClearanCe and Permit and Appllcablc Foc

wlth thlr Applheton.

Soptic System tr Lagoon O Other (Refer to Form C)

The undersigned hereby requests site dearance and permit to construct a Sewage Disposal
System in conformance with appropriate resolution or ordinance, as dsscrib€d herein:

Please Pnr,n oR TYPE

A. System Location (lndicate correct number and street)
68428NE, ZP

Addition Block Lot

Address

Legal Desdiption
SuMivision

Latitrde

Asnew

Geographical Location (il known): Longitude

SW 10

9300 W. Agnew Road city
(no rural route)

114 114 Section Township Range

tr Check if system mail address is not the sam€ as the owne/s address

12N 5E

B. Owner
Name Oifit*tcBttto? or Ltaturuo, tttc- Signature

Home Phone

Address f.o. 6;o1 Xo=251
wotkPhone 4ff'o7 Zlil{-BPL

City/Shtetzp

tr Check if owner designed system

oV/StateZp Lincoln, NE 68502

Sampson Construction Company

Check if conEactor designed systemu
3730 S. 14rh Sr.

(402) 434-s4s5
Address

Name David Cavlovic Company Name

Work Phone

C. Contractor

D. Engineer/lnstalter tr Check and complete if engineer designed system

(402) 479-2200HWS Consulting
Work

Firm
Dssigner

Gary Virdi, PEName

E. This System Will Serve a
tr Residential Drvelling Number of Bedrooms 

-
Type of Wastewater: El Domestc tr Non-Domesuc.

DO NOT WRITE BELOW THIS LINE

Design llow in gallons per day-Zr0OQ.

ls here a Whirlpool Bahtub YES NO
New MonasteryEl CommercialEstablighmenUotherFacility Sp€cify

Approval Process
1. Health D,epartment

tr MunicipalCode 24.38 Efuounty Resolution No.

oater(x)'d {3-od AcTtoN tr Disapproved

Signature

6.11, "o ACTTON Approved tr Disapproved2.

3.

Supt. Bldg. !nsp. or Vlllage Clerk

Clty or County Englneer

Date frwd

Date r€c'd

Date fnrtd

Date rec'd

Date frwd

9')\.o> Signature

ACTION
Signature

lnstallation Final Written Approval

By

holo

ff oo'/io'*
Eusiness Offlce Use Only

-/.o e.ch/ch€ck No. ]L7 7 L

Date Rec'd

Amt Pald

Rec'd By

FORM 23-100 1G96
White - Health Dept. Yellow - Engineer Pink - Bldg. lnspec-tor

tr Disapproved

I



Llncoln-l.ancaster County tlealth Departmenl
Environnrntal Health Divbion
3140'lf Slnct . Uncoh. NE 6851G15121
Phqre: 4o241{/),2,

Permlt Numbec

tu3*ozl gS

NE.Zp 68302

Sewage Disposal System
Soil Absorption Test Data Report

Annex to Application

P6,ilsE Pnr,n on TYPE

System Location (lndicate corect number and street)
Adchess 930Q W. Aenew Road Clty Agnew

(no rlrE| rDut )

Oumer Msgr. T. J. Thorburn Addresss P.0. Box 80328 Lincoln, NE 68501

SoI Type (SCS): Silqr elav laatl Percolation 4t.L mh-/rnctr

Dab olTests 2-t7 -OO t, s-2-00 Wcatlrn Prdpiuio None

Percolation Test Data Table

Temperatrre 35-50 " F

A. B. C.D.EF.
Pr>Saturation Period

G. H. r. J.
Percolation Beadings

K L M.
Results

N.

lloL
Ib.

l{ob
Dcptn fn)

Sbrt End Stitt
Walr

Lrv (rn)

End
Eapo.d
Trrr
Mh)

Wate,
trnl

Drop 0n)

Prolalim Rabr
(Mirrtt)

Dat
(lto/Da)

Trnc
(Fh/lrlin)

Deb
(l,lo/Da)

Trnc
(l.lrlMn)

D.t
([io/Da]

Troo
(Hr/Mn)

D.b
(Ilo/De)

Trno
(ltrMn)

P-4 48 2/76 16/00 2/17 1oloo 2/17 10/05 4.50 2/17 10/35 30 0.50 60 .0

P-5 4B ?/16 t6/05 2/t7 10/00 2/17 L0/07 14.00 2/17 L0/37 30 0. 50 60.0

P-6 4B 2/L6 16/L0 2/77 10/00 2/17 10/08 8.0 2/t7 10 /38 30 0. 50 60.0

P-7 48 4/27 t6110 4/28 9 /45 4/28 9/58 ?_0.16 4/28 t0/?8 30 1 .68 17.9

P-8 48 4/27 t6/05 4/28 e /45 4/28 9/56 ?9.16 4/28 L0/?6 30 1 .08 27.8

P-9 5/r 15/05 512 8/:o 5/2 8/42 33.60 5/2 s /t? 30 L.44 20.8

Sr.rm ol Pcrcolalinn narcs: 246. 5

Average of Ratss: 41.1

Batc Used lq Calcublion: 60.0lrlamc:

Phone:

Person Conducting Percolation Tests
Josh Letts

Adess 825 J Street
L'incol n NE

DO NOT WRITE BELOW THIS UNE

Reviewing Action '

Remarks c
d,zaarurntl Et r- ,r]14-/t2/14 r?,b-(- y'.lzt.,e 1 l/ t*a-ztf .Pt /e- tt) Tzsa-/t tFT

7
Sgnatre ol
RevbwhgOficLl

FORII2910't 1G96

Da!. {-

60

479-2200



FOR T{NFO USE ONI.Y

PERMIT.NUMBER:

APPROVED BY:

DATE APPROVED:

APPLICATION FOR CONSTRUCTION / OPERATING
PERMIT FOR A SEPTIC SYSTI,M

(PLE^SU PRINT OR',t'YPl.:)

A.

Owner:

Orvucr:

Owner Information:

CRNTqE LITE }.{ONASTE

Clrcck lrcrc iI owner designed systcnl

Strcct , lt.O. IJox, or lloutc

tr
Nanro City

Stntc zip (Work)

RY

Plronc

_NA - Check licrc ifcontractor dcsigncd systcnr

CuuJrany Narrtc

Slrcct P.O. llox, or lloutc

Nrrrrc

Stntr!City 7,ip l'honc (Work)

nfo tionC tractoon Il' rma

Phonc (Work)Namc Iinn
Designer: GX v tB.Dl +11

andChcck co if desirurplete engineer gned systemtr ztoz
Engineer Information:

LrrucaETeRCorrnty: Ycs No

Suhtlivision Block t-t,l

u
SSog-
ut]-8__

C"lty

x
6

NE
Statc zip

thc orvncrs and conrplctc ntailing irforntation

O NBC, LT NCOI.NSystcnr nrailing

Is a County Pcrtnit llcquircd:

System Location:
lo

Sccliorr

lzN se
'l'ormship llangc

Legal Description: SjIf
ll4 of ll4

Tlu: fly:lsn wil! Fsl:_s ai
1-l
LI Drvelling i

i

::::::::: tr:::ul:i i ri:: :::::i::::::: M ?:::::::: tr ::::::::::1i

Establishrueut

Dcsign Florv in Gallons pcr day:

R

2 000Number of Bedrooms:

Is There a Whirlpool

Septic Tanks:

lst 4tlr 5rhtr trMaterial: Concretc Othcr

r5oo tso 0
2rrd 3rd

Tank Sizc (gallous)

Plastic

G. Absorption system: (See Attachment C for
Percolation garc: 6O (nrin. per inch)

lTYne 
orausorprion Systenr: I rr.n.t, El tr cra'ettcss n ottrer

X OrherLareralMareriat:

Numbcr of Distribution Latcrals per Bcd: L

s n//o

7 000

Half-Moon

|;;:
n E

I

Slope:

Square Fcet ot Field ll.cquircd:

of Lateral:

Soil Typc:

Bed

(ft. sq.)

Pcrforatcd Pipc

Nurntrcr of Absorptiorr Bcds:Number of T'rcnches:

Trench Width:

check the Boxes Below If the Required setback Has Been satisfied:I{. Setbacks:

Distancc
From

Privatc
Wcll

Public
Well

Surface

Watcr
Ground

Water.
Prcssurc

Watcr lirrcs
Property

Lincs
Foundations

Yours , Ncigftbors
All Other
Setbacks

Tank (ft) 50 E 5ooE 50 E *oI l0 E l0 tr ,,8 25 vField (ft) 100 5o0El 50 E 4 tr 25 l0 B 'uEl
40 tr m

(ovIR)

FORM B

-

I

. PE tlws coNguuTtN(r 64.ouP tNC.

Streel, P.O. Box, or Routo

E.
T

B



lr(Jl{lvl 13: 1tg )

COMPLETE SECTIONS I & J AND IF
NECESSARY SECTION I( IIOR

SUBDIVISIONS

KEY
SOIL COVER, TD= TRENCH DEPI'|{, W= WID'tl'l

GRAVEL BELOW IIALF MOON, L='[ANK DEPTI'I

= GRAVEL BELOW PIPE, Ll: TANK l-lElCl-l'[,
D= DEPTI-I OF COVER

liqrrirl Volur,," = l':l-19 gnt

ll tEi

-----s -----
ll
ll
!r

_l

I
I
I
I

a
I
I
I
I

I
I
I
I
I_-_-----+I

t--

l)= ----- il'.

L SEPTIC TANK DIMENSIONS

ll=

rL

5ec
A1?hotrBD
9HCET }

rL.

AUSORPl'lON

FIEI,D AND COMTILETE TI,IE BLANKS
cilt:,cK'nlu 'l't lti

Itnl.lilvlUoN lN 0llnVUL

S(: =.

(;llr=

---- 
fl

clrnvELl..liss I tnl.l; MOON

rt

GITNVDLLDSS PIPI]

OTHER: Incltrdc Drawing

ft.

Sc=

ft.

il..

tr

(i lrlt

E

r'.

PlPli lN Gltnvlil.

Complete Atljacent Lot Workshcct for All Wclls artd

Water Lincs Within The Reporting Distancc in Chaptu 5

NORTHWEST
Dts'tANcE lN Fulir

Itltolvl:
TANK FIIiI-D

, NORTH
DISTANCE IN FIiE'I'

ITROM:.TANK I;IIiLD
WIiLI,:

A't-r.lr
I,INES:

lwnLL:

l*oruo

lr-rNEs,

NORTFIEAST
DISI'ANCIi IN TIIE'T

trttoM:
'l'nNK Hlil.D

Irvur-l

lrun r,,o

lurNris'

+

PROPOSED
SEPTIC SYSTEM
INSTALLATION

WEST
DISTANCE IN FI'ET

Fltotrl: .

TANK FIEI.D
WELI,:

iwATER

[.tNr;'-:
t/*\r

EAST
DISI'ANCI] IN I;DET

Itttot\{:
'TANK I;IEI,D

WELI

lwn I'EIl

Ir.rNus,

SOUTHWEST
DISTANCE IN FEF,T

l;llol.{:
'tnNK l:,t;t.l)

WELI,:

WAl'ER
LINES:

SOUTH
DISTANCD IN FIIET

IrttoM:I 'r'nr.rr r;u:r.D
ltltli-l-l.:

ATER
I.INES:

SOUTHEAST
DISTANCE IN FEET

Irllol\l:
'l'nNK nlit,D

wtit-t

wA'r'litt
t.tNlis:
l-------

K.
EXAMPLE PLOT PLA}I

EI,I,

r.o't LlNll

ANI(

FIIiLD

LOT LINE
*
*
,l.

,t

*

:i

Docurnents Required:
Complcted Form B application
Directions to the lot rvith sitc nrap
Dimensioned plot plan ( See Examplc)
Complcted percolation lest data (sce aflachnrcrrt C)
Dimensioned drawing shorving pro[ile viov

ofscptic system and slope ofterrain
All information must be subrnitted to thc

Department of Environmental Qual ity.
Shorv applicant's namc, address arrd plrone

Scnd Documcnts to:
Department of Environmental Quality
Ground Water Section
1200 N Strcet, Suite 400
P.O. Box 98922
Lincoln, Nebraska 68509-8922nuntbcr on each submittcd

,i

tr

tr

tr

fl

/\



Consultng Group lnc.

LlNCOLN OFF\CE
825 J Slreet, 1ox 80358
Lincoln, NE ffi50/4358

402479-22N
FAX 402/479-2276

hwsinlo@hnseon.com

May 2,2000 Solutions fhrorgh Se*ice.

Mr. Steve Goans, P.E
Ground Water Section
Department of Environmental Quality
Suite 400, The Atrium
1200 "N" Street, P.O. Box 98922
Lincoln, NE 68509-8922

*55*,

REFERENCE: Carmelite Monasten - Seotic Tank Svstem
2 Miles West of Agnew, Nebraska

Dear Steve,

Attached find the operating permit application for your review and approval. Additional project
information is as follows:

Project Background

The Mother Theresa of Jesus O.C.D. Prioress plans to construct a new monastery 2 miles west of
Agnew, Nebraska. The monastery will have approximately 20 inhabitants. A wastewater treatment
system is required for the monastery. HWS conducted a detailed geotechnical evaluation of the site
(Geotechnical Report is Attached). Based on the results of the geotechnical evaluatioq an on-site
septic tank and lateral system is proposed to treat the wastewater discharge from the monastery.

Site Location

The project site is located on the west 500 feet of the east Yz of the SW % of Section 10, Township
12 North, Range 5 East in Lancaster County, Nebraska (l314 miles west of Agnew on West Agnew
Road).

Soil Conditions

The town of Agnew lies in the Dissected Till Plains section of Nebrask4 a part of the Central
Lowland province of the Interior Plains physiographic division . The project site is situated upon
loess capped uplands. The uplands were formed by the dissection of a glacid drift plain that was
later covered by various depths of Illinoian-age clayey or sandy material (Loveland formation) or
Loveland loess. Much of the Loveland materials were removed by erosion prior to the deposition of
Wisconsinan-age Peoria loess. Peoria Loess covers much of the area and is the parent material of the
surficial soils.

In the area of the proposed laterals (borings 12 and 13 - see attached map and boring logs), Peoria
lean and silty clays were encountered from the surface to depths of 8.0 to 8.5 feet below the surface.

LINCOLN a DEIIVER a ot'lAllA a CHICAGO a MANHATTAN



SangarnorL Loveland and Glacial Till lean to fat clays were found below the Peoria in descending
order to the depth of borings. Groundwater was encountered at an elevation of 1415.0 (7.0 feet
below the existing grade) in the proposed laterals area.

Percolation Tests

Six field percolation tests were performed in the proposed laterals area (see attached map) in
accordance with Chapter 6 (Soil Percolation Tests) of Title 124 produced by The Nebraska
Department of Environmental Quality. The results of the field percolation tests are summarized in
Table 1.

TABLE 1 - Field Percolation Data

P-4
P-5
P-6
P-7
P-8
P-9

4.0
4.0
4.0
4.0
4.0
5.0

60.0
60.0
60.0
27.8
179
20.8

An application rate of 0.65 gallor/sq.ft./day is usd for the design of laterals and absorption beds.

Flow Conditions

The monastery is expected to have a ma:rimum of 20 inhabitants. The anticipated wastewater

discharge from the monastery is 2000 gallons per day @ IOO gallonVday/inhabitant. All wastewater

discharge is expected to be domestic.

Septic Tank and Lateral System

Two 1500 gallon septic tanks, connected in series, are proposed. The wastewater will flow out of
the septic tanks and flow into two absorption beds. The absorption beds will be 100' long and25' -
wide and will have five laterals at 5' spacing. The absorption bed will provided a total of 5000 sq.

feet of absorption area. Drawings for the septic tank and laterals are attached.

If you have any questions or need additional information, please contact me at 402479-2215
Sincerely,

TING

Ted J PE
52-80-256812300
cc: Bernard Rempe - Clark Enersen



Llncoln-lancaeter County Health Depailment
Environmantal Heahh Division
3140'N' Slreet . Uncoln, NE 6851G1514
Phone: 4241-W2.

Permit Number:

mre DLl Sfo 1

Sewage Disposal System
Preliminary Plan Specifications

Draw a plot plan showing system location, lines, distribution box, tank and laterals, percolation test hole locations, well, residence,
compass direction and property lines. lndicate on drawing if residence and well are existing or proposed.

lnd
w

calo I
lh An

lorlh
)w

S E E A T T A C H E D P L A N

Approdmato Scde It = 

- 

grld llnde
A. System Location (lndicate correct number and street)
Address (no rural 9300 w. Road City Agnew NE, Zp 68428

B. Proposed Septic TanUs
Tank Materiat: El concrete D phstic E ou,",

C. Proposed Absorption System (See Form B for Percolation lnformation)
Percolation Rate 60 (min. per inch) Soil Type: Silty Clay

Land Slope:

Type ol Absorption System: E rrencr El e"d D or,",
Total Square Feet ot Fietd Required: 5 .000 sq. ft-

Tlpe of taterd: D Ha[-Moon El eeroateA eipe E OU",

Capacity of Septic Tank 3 .000 gds Number of Number of Distsibution Laterals per Bed

Trendr Wdth

4
Total Length of Laterals 800 tt Number

D. Setbacks Check the Boxes Below if R Setback has been Satisfied
Distance

From
Private
Wdl

Public
Wdl

Surlace
Water

Gound
Water

Pressure
Water Unes

Property
Lines

Foundations
Yours Neighbors

All Other
Setbacks

Tank (ft) 50 E 500 E sotr NAD 2sE n EI 1s El 2so EI
Freld (tt) loo tr soo El sotr 4 u| so El nts 30 E 40tr E

Lagoon (ft) 1oo D soo tr 50tr lvA o 30p, 50 tr 'too tr 2oo o tr
E. Required Signatures
Home Building Contsactor Date

Datelnstaller

FORM23-102 1G96

5-t- oo

I
\

il
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FOR

AGENCY

USE

ONLY

N

RECEIVED

NEBRASKA DEPARTMENT OF ENVIRONMENTAL QUALITY
APPLICATION FOR GLASS V INJECTION

WELL AUTHORIZATION

YEAR

PLEASE ANSWER EVERY ITEM TO THE BEST OF YOUR KNOWLEDGE. AN INCOMPLETE APPLICATION MAY BE
RETURNED. IF YOU HAVE QUESTIONS WHILE FILLING OUT THIS APPLICATION, PLEASE CALL4[/2,1,714982.

(f ) Facility lnformation:

Contact Name/Title Bernie Rempel Architect

NE r
II

Name of Facility A New Monastery for Carurel of Jesus, Mary & Joseph

Street Address 9300 I4I. Agnew Road

Mailing Address 500 NBC Center

CttylZip T.i nnol n NE

l2l Owner or Principal Officer lnformation:

5850CI-r azn Telephone No. ( 402 ; 488-0921

Name/Title Mssr. T.J. Thorburn

Mailing Address P-O. Box 80328 Telephone No. 1402 y 488-092L

City/State/Zip Lincoln, NE 68501

ll IMPORTANT ll rrEMs 3 -s MUsr BE coMpLErED oR THts AppLrcATtoN CANNOT BE PROCESSED.

(3) Legal Description of the property on which the well is located:

This information is available at the County Register of Deeds or at the Natural Resources Conservation Service
(NRCS) in your area.

L""'"9-- county. (example: sEl/4, NW1/4, Sec. 3, TgN, R2OW, Grant County)

-

(4) Map of well location on the propertr':

Sketch a map on a separate sheet of paper (E112 x 1 1 or larger) showing the location of the foltowing features:
injection wells, produciion wells, septic systems, and any water supply wells on your property. This map should
include such features as houses, buildings, streets, roads, and property lines or fences. The map should
indicate distances between features and which direction is north.

(5) Map showing all water wells within r/z mite of the injection well:

An aerial photograph of the Section can be obtained from the local NRCS.. Using this map, locate the injection
well and all water wells including inigation and domestic wells within a 1/2 mile radius of the injection well.
Registered well information can be obtained through the Nebraska Department of Water Resources (402-471-
2363). The city or county engineer may know locations of some of the private wells. However, a visual
inspection or telephone call to the property owner may be necessary to provide this information.
No water wells within ll2 mil_e.

(MORE ON BACK)

t



Description of type of business using the injection wett (i.e. car dealer, private residence):
Monastery (Private)

(6)

(7)

(8)

Description of activity which generates the fluid or injection (i.e. septic field, heat pump):
Septic Field

code number of ctass v well for this application (choose from one below): 5W32

COOE NUMBERS ANO WELL OEFINMONS

ORAINAGEWELLS
5F1 Agricultrral Oreinagc Walls
5O2 Storm Watr O€in.Ec Wolls
5O0 lmprqrud Siinkhola
sat lndustial Dr.inago Wolls
5G3O Sp.ci.l OEimgc Wlllr

GEOTHERMAL REINJECTION WELLS
5A5 Elocfic Povyrr R.inicctiion WcilS
5Ae Dr.ct Heat Rrinjeibn Wa[s
547 Hoat PumCAir Crnditioning RrbJm Flow Wollg
548 Grcun6mtlr Aqu.cuttuE R.tum Flnw.ll3

DOMESIC WASTEW''ER DSPOSAL WELLS
su\rg Untrtad S*rgo Warrr Obp6d Wdk
Alrf 0 C.3spools, i6Mrl0 > 20 p.rrdra
ry11 S.pt c SFtrm (unditt rlnti.bd disDc.l m.trod), s.wing > 20 p..!on
q4pl S.ilic q/sims (u,all dispo6.t mcfiod), rcoing -'2O pcrsons

1!P? Septic Sylt3ffi (drainli.ld disfG.t m.Opd), wing i 20 porsoa.
5\ /12 Oom.stic Wasia,yatd Tr.atmcnt Plant Efilucnt Dspcd Wclts

MINERAL AND FO&SIL FUEL RECOVERY RELATEO WELLS
5X13 Mining Wells (s.nd or ofilr backfill)
5X14 Solution Mining Wclls
5X15 ln-situ F6il Fucl Rc@ryWstts
O(16 Spent-Brinc Rotum Flil Wclls (aftlr crtr.stion of halog!f,s)

OIL FIRD PROTXJSIION WASTE DISPOSAL WE.LS
!X17 Air Scrubbcr Wastr Oispc.t Wc{r
SX1E Watrr Sot ncr Rc9.ncr.tjo.r Brin Ctaspcrl Wcll.

INDUSTRIAU@MMERCIAII'NUTY DISPOSAL WELI.S5AlS ColirEWSr R.t m FlmWcila
5W2O lrulu$iatPrcWabr.ndWasbEi3iretWcIs
S(28 , Aubrnobitc Sdvic. $.tbn Cltpa.t Wclts

REC1IARGEWELLS
5R21 Aquifar Rccharge Wcllg
5822.
5523 Subsiddcc Cdtd W.llr

MISCSLLAI.IEOIJS WELLS
5N24 Rediectirc Waste Oi.pc.l WCtr
5X25 Erg.rim.ntel TGchndory W.tb
0(26 Aquif!. Rcftcdidion R.latrd W.fls
g4 Ab.nds.d Ckinkine Wat rWdh Ur.d io. Dispc.t of Wasb5X27 Othcr Wstls (urr[ ty?../purpos. and injction fi,jid must bG

spccificd)

z,e.- 5-J-Ood.

Print Name

t

THE FOLLOWNG INFORMATION (9.16) CAN BE OBTAINED FROM THE TNSTALLER OF THE SYSTEM.

(9) Material receiving injection fluid (i.e. sand, clay): silty clay

(r0) F this is a heat pump return flow well (sA7), is it open or ctosed loop? N/A

(11) Daily flow to injection well: 2, ooo gallons per day.

l12l Depth of injection wett: 2 feet.

(f 3) Depth of production well: 26L tuet.

(14) Does the injection fluid come into contact with the air at any point? No

(f 5) Has the injection fluid been analyzed by a tab? No lf yes, please include analysis.

(rG) what is the status of the well (i.e. being planned, in use, abandoned)?

l17l Name and signature of person filting out application:

being planned

zt'/^o,u 0,6ou/[.- -=
Sign Name Date

Nebraska Department of Environmenta! Quality
Ground Water Section/UlC Program
P.O. Box 98922
Lincoln, Nebraska 68509{922

Return Completed Application to:
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May 2,2000

Mr. Bernard P. Rempe
The Clark Enersen Partners
600 NBC Center
Lincoln, Nebraska 68508- I 478

REFERENCE: Addendum to Geotechnical Engineering Report
Carmelite Monastery
2 Miles West of Agnew, Nebraska

Dear Mr. Rempe:

To satisff the requirements of the Lancaster County Department of Health, three (3) additional
field percolation tests were performed in the area of the planned leach field wastewater treatment
system. A total of six (6) field percolation tests were performed in this area, P-4 through P-9.
The average percolation rate of the six tests is 41.1 min/in. The locations of these tests are
shown in the attached Figure 1. The results of P-4 through P-6 have been reported in the
Geotechnical Engineering Report for this project, and the results of P-7 througb P-9 are provided
in Table 1 below.

TABLE 1

Field Percolation Data

Location Depth
ft

Percolation Rate
(min/in)

P-7
P-8
P-9

4.0
4.0
5.0

27.8
17.9
20.8

If any questions arise concerning this addendum, please contact HWS for assistance.

Sincerely,

HWS CONSULTING GROUP INC.

%4/'=-
Matthew D. Goeller, E.I.T.

MDG\mdg
52-80-2568.0105
GEOTECFI\CARMADD

Orig. & Zpc; The Clark Enersen Partners
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40247922N
FAX 402479276
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February 28,2000

Mr. Bernard P. Rempe
The Clark Enersen Parmers
600 NBC Center
Lincoln, Nebraska 68508- I 478

REFERENCE: Carmelite Monastery
2 Miles West of Agnew, Nebraska

Dear Mr. Rempe:

HWS Consulting Group Inc. (HWS) is pleased to submit the enclosed reportthat summarizes the
findings of a soil and f6undation engineering study and provides reconrmendations related to the
desigriand construction of the foundation and wastewater treatnent system for the referenced
project.

If any questions arise concerning this repgrt or if additional information is needed about soil
conditions at this site, please contact HWS for assistance.

Sincerely,

HWS CONSULTING GROUP INC.

Matthew D. Goeller, E.I.T.

MDG\ljn
52-80-2s68.0105
GEOTECFICARMTI

Orig. & 2 cc.: The Clark Enersen Partners
Enclosures
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I. INTRODUCTION

The Mother Theresa of Jesus O.C.D. Prioress plans to construct a new monastery 2 miles

west of Agnew, Nebraska. [t is HWS' understanding that the proposed building will be a slab-

on-grade, single story structure with masonry bearing walls, a wood-framed truss roof with a

possible basement in the northeast section of the building. The building area is approximately

300 feet x 250 feet in plan dimension with 2 interior courfyards. A 20-stall parking lot is

planned to be constructed west of the buildings. The tentative finished floor elevation will be

1450 feet (USGS datum) according to the Clark Enersen Partners. A maximum of 3 to 4 feet of

cut and fill is expected during site grading. A maximum of 23 permanent residents are expected

to be living in the monastery after completion. HWS Consulting Group Inc. (HWS) has

prepared this report to present: (a) the findings of an exploration of the soils in the proposed

building and wastewater treatment system areas at the project site, (b) the results obtained from

laboratory tests, and (c) recommendations concerning the design and construction of the

wastewater treatment system and the foundation for the proposed buildings.

Field and laboratory work consisted of: (a) making auger borings and Dutch friction-cone

soundings to determine the depth, thickness, and composition of each soil formation

encountered to the depths of the borings, (b) performing field tests to determine the

approximate strength and permeability of the on site soils, (c) performing a geologic study to

determine the origin of the deposits underlying the site, and (d) performing standard tests to

determine the engineering properties of the soil strata that would affect the performance of the

proposed structures.

An engineering evaluation has been made of subsurface conditions with respect to design

and construction of the proposed building and wastewater treatment system. Recommendations

are provided for the type of foundation, the allowable bearing pressure on the foundation soil,

the minimum depth of footings, the lateral earth presstre exerted by backfill against restrained



and unrestrained walls, the design of retaining walls, the modulus of subgrade reaction to be

used in the design of footings and pavement structures, the design of foundation and retaining-

wall drains, the protective slopes around the building, the type of wastewater treatment facility,

the types of soils to be used as fill and backfill, and the placement of fill and backfill.

-2-



II. SUBSURFACE EXPLORATION

A program of Dutch friction-cone soundings, test borings, field percolation tests, and soil

sampling was performed at the project site on January 20,21,26,27 and February 16 and 17,

2000.

Eleven (11) Dutch friction-cone soundings were made at the site. The results of the

soundings were used to determine the depths for obtaining undisturbed soil samples from an

exploratory boring made immediately adjacent to each sounding, with the exception of

soundings S-3, S-10, and S-11 that did not have adjacent borings. Nine (9) exploratory borings

were taken to depths of ten (10) to twenty (20) feet below the existing grade to establish the

general subsurface conditions of the area under consideration for the buildings and parking area.

Two (2) exploratory borings were taken to depths of fifteen (15) feet below the existing grade

and three (3) field percolation tests were performed at the proposed wastewater treatment

system area to determine the suitability of the natural soils for a leach field or lagoon

wastewater treatnent system. The wastewater treatment area will be located approximately 300

feet north of the north edge of the planned buildings in the northeast corner of the property.

This wastewater treatment area was shifted from its previous location approximately 1200-1300

feet north of the north edge of the planned building during the time this report was being

prepared. Two (2) exploratory borings and three (3) field percolation tests were made at the

previous location. This previous wastewater treatment area has been excluded from the project

property in an exchange for additional property to the south of the buildings. The information

from these borings and field percolation tests made at the previous treatrnent site is included in

this report for added understanding about the surrounding geology.

The Dutch friction-cone soundings were performed with a mechanical penetrometer in

accordance with ASTM D 3441-94, Standard Method for Deep, Quasi-Static, Cone, and

Friction Cone Penetration Tests of Soil. The mechanical penetrometer operates incrementally,

-J-



using a set of inner rods to operate a telescoping penetrometer tip and to transmit the

components of penetration resistance (cone bearing and friction sleeve resistance) to the surface

for measurement. The plot of the test data identifies the relative positions and thicknesses of

hard and soft layers.

The field percolation tests were performed in accordance with Chapter 6 (Soil Percolation

Tests) of Title 124 produced by The Nebraska Department of Environmental Quality. The

results of the field percolation tests are summarized in Table 1.

TABLE 1

Field Percolation Data

Location Depth
ft

Percolation Rate
(min/in)

P-l
P-2
P-3
P-4
P-5
P-6

3.0
3.0
3.0
4.0
4.0
4.0

83.3
234.4
250.0
60.0
60.0
60.0

The borings were made in accordance with ASTM D 1452-80 (Reapproved 1995),

Standard Practice for Soil Investigation and Sampling by Auger Borings. A machine-driven,

continuous-flight auger having a diameter of six inches was used to advance the holes for split-

banel and thin-walled tube sampling. The bore holes were stable and casing was not required.

Twelve (12) relatively undisturbed soil samples were recovered for visual observation

and laboratory testing. This sampling was performed in accordance with ASTM D 1587-94,

Standard Method for Thin-Walled Tube Sampling of Soil, utilizing an open-tube sampler

having an outside diameter of 3.0 inches.

The vicinity map and the boring and percolation test location plan are presented in

Appendix A. The penetration diagrams (see Appendix B) present the results of the Dutch

friction-cone soundings. The boring logs (refer to Appendix C) present the data obtained in the

subsurface exploration. The logs include the surface elevations, the approximate depths and

-4-

a



I

elevations of major changes in the character of the subsurface materials, visual descriptions of

the materials in accordance with the criteria presented in Appendix D, groundwater data, and

the locations of undisturbed samples of soil. The locations of the soundings and borings were

determined by tape measurements from the centerline of West Agnew Road and the fence lines

bordering the property. Elevations (approximate) at the sounding and boring locations were

determined by survey with reference to a bench mark previously set by Allied Surveying and

Mapping, Inc. (steel spike marked with a lath) in the building area. Allied Surveying and

Mapping, Inc. indicated that the elevation of this benchmark is 1454.03 feet (USGS datum).

Water level readings were made in the auger borings at times and under conditions stated on the

boring logs.

5



III. LABORATORY ANALYSES

The undisturbed soil samples obtained during the subsurface exploration were examined

in the laboratory by a member of HWS' professional engineering staff to supplement the field

identification. Standard tests were performed on selected samples to determine the engineering

properties of the foundation materials.

The moisture content and dry density of selected undisturbed soil samples are presented

in the boring logs opposite the respective sample location. These data correlate with the

strength and compressibility of the soil. High moisture content and low density usually

indicates low strength and high compressibility.

The unconfined compressive strengths of several undisturbed samples were estimated in

the laboratory with a calibrated hand penetrometer. These strengths are presented on the boring

logs and are estimates only. Actual values are generally lower than the estimated values

indicated on the boring logs.

The plasticity characteristics of an air-dried sample of the subsurface soils was

determined in accordance with ASTM Standard Test Method for Liquid Limit, Plastic Limit,

and Plasticity Index of Soils (D 4318-95a). These limits of consistency (Atterberg limits) are

used in the Unified Soil Classification System as a basis for laboratory differentiation between

materials of appreciable plasticity (clays) and slightly plastic or nonplastic materials (silts). The

test results are presented in Table 2.

TABLE 2
Atterberg Limits

9 1.7-2.0 60

-6-
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A swell test was performed on a sample of the foundation soils in accordance with

Method "C" of ASTM D 4546-96, Standard Test Methods for One-Dimensional Swell or

Settlement Potential of Cohesive Soils, except that time-rate readings were not obtained. A

brief summary of the test data is presented in Table 3, and the complete test reports are

presented in Appendix E.

TABLE 3
Swell Test Data

B-9 1.7-2.0 0.1 0.035 1.1 2.0

-7 -
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IV. GEOLOGY AND SITE CONDITIONS

The town of Agnew lies in the Dissected Till Plains section of Nebraska, a part of the

Central Lowland province of the Interior Plains physiographic division'. The project site is

located on the west 500 feet of the east % of the SW % of Section 10, Township 12 North,

Range 5 East in Lancaster County, Nebraska (l 314 miles west of Agnew on West Agnew

Road) and is situated upon loess capped uplands. The uplands were formed by the dissection of

a glacial drift plain that was later covered by various depths of Illinoian-age clayey or sandy

material (Loveland formation) or Loveland loess. Much of the Loveland materials were

removed by erosion prior to the deposition of Wisconsinan-age Peoria loess. Peoria Loess

covers much of the area and is the parent material of the surficial soils.

The subsurface materials encountered at the boring locations in the area of the proposed

buildings are briefly described below in descending order of occurrence. Detailed descriptions

are provided in the boring logs, which are presented in Appendix C.

Soil Zone Description

Subsoil Fat clay; moist; very stiff; encountered from the surface

l?;*.J*1J#;t"f" 
below the existing ground surface

Subsoil/Peoria Transition Fat clay; wet; very stiff; encountered immediately below
the subsoil from 1.5 to 2.0 feet below the existing ground
surface at boring location 9.

Peoria Lean clay; wet; medium stiff to very stiff; encountered
from the surface to the depths of all the boring locations
except at boring location 9; encountered from 2.0 to 10.0
feet below the existing ground surface at boring location
9.

Loveland Lean clay with sand; wet; stiff; encountered from 10.0
feet below the surface to the depth of boring 9.

Lean clay with sand; wet, stiff to very stiff; encountered
from 6.5 to 14.5 feet below the ground surface to the
depth of borings 10, I I and 12.

I Physiographic Provinces of North America, Map by A. K. Lobeck, 1948; The Geographical Press; Columbia
University, New York

Glacial Till

-8-



In the area of the proposed wastewater treatment system (borings 12 and 13), Peoria lean

and sitty clays were encountered from the surface to depths of 8.0 to 8.5 feet below the surface.

Sangamon, Loveland and Glacial Till lean to fat clays were found below the Peoria in

descending order to the depth of borings. More detail may be found in the boring logs in

Appencix C.

Groundwater was encountered at elevations ranging from 1,443.5 to1,434.6 feet (7.5 to 12.0

feet below the existing grade) in the building area and at an elevation of 1415.0 (7.0 feet below

the existing grade) in the proposed wastewater system area. The water table could be expected

to fluctuate several feet depending on surface drainage, rainfall, vegetation, temperature, and

other factors.

-9-



a.

V. DISCUSSION AND RECOMMENDATIONS

Four basic requirements for a satisfactory foundation of a structure zue as follows

The base of the foundation must be located below the depth to which the soil is
subject to frost action and seasonal volume change caused by alternate wetting and
drying.

The foundation (including the earth beneath it) must be stable or safe from failure.

The foundation must not settle or deflect enough to disfigure or damage the
structure.

b.

c.

d. The foundation structure must be
influence that could adversely affect

properly located with respect to any future
its performance.

The discussion and recommendations related to the proposed wastewater treatment

system are based on the following:

Site conditions.

Subsurface soil percolation rates and other engineering properties for the
subsurface materials

State of Nebraska requirements of a ma:rimum allowable seepage rate of 1/8 inch
per day in open municipal lagoons.

The following recommendations for design and construction of the foundation for the

proposed Carmelite Monastery and its wastewater teatment system are based upon site

conditions, the engineering properties of the subsurface materials, and the requirements of the

proposed structure.

1. Suitable Floor and Pavement Subqrade Material. The upper 0.5 feet of

existing soils should'not be used to support the pavement stnrcture, or new fill. This soil is

loose, dry soil that has been tilled for farming purposes and contains many roots and other

organic mafier. Appreciable settlement may occur if any permanent structures were constructed

upon the upper 0.5 feet of soil. This material should be stripped from the building area and

areas to be paved and stockpiled for later use as top dressing in areas that will be vegetated.

a.

b.

c.

-10-



The underlying natural soils may be left in the building area and areas to be paved if these soils

are "wet" and prove stable under a loaded durnp truck or similar piece of equipment. By HWS'

definition, a "wet" cohesive soil contains suffrcient moisture to be rolled into a l/8-inch-

diameter thread without crumbling. A "moist" cohesive soil would crumble when being rolled

to form a 1/8-inch-diameter thread. At the time of the subsurface exploration, portions of the

fat clay subsoil and fat clay subsoil./Peoria transition materials encountered at boring location 9

were " moist." The natural soils are capable of safely supporting the new fill, pavement slabs,

and the proposed pavement loads.

These moist, fat clay subsoil and subsoil/Peoria tansition materials have a slight to

moderate volume-change potential and will swell as its moisture content increases. The

estimated heave of a floor slab or pavement structure constructed atop these moist, fat clays is

0.7 inches as the fat clays become wetter. The magnitude of potential heave is difficult to

estimate and should only be used as a rough approximation. If this arnount of heave is

unacceptable, the potential swell may be minimized by one of the following methods: Any

moist soil located within 4.0 feet of proposed finished subgrade elevation within the building or

within 2.0 feet of the pavement subgrade elevation should be either removed and replaced with

controlled earth fill or "cured" to raise the moisture content of the soils. Controlled earth fill is

defined as earth fill that is designed, compacted, and tested in accordance with generally

accepted good practice and placed with observation by the Soils Engineer.

Curing of a soil that is low in moisture content consists of uniformly wetting the soil

until the moisture content has increased to a level at least equal to its plastic limit

(approximately 2l%). The time required to uniformly cure the moist soil is dependent on

several factors including the thickness of the dry materials, the variability of the subsurface

material types, and weather conditions. The curing process could take from several days to two

or more weeks to occur. Serious consideration should be given to starting the curing operations

prior to beginning the subsequent construction activities. A moisture content at least equal to

- ll -



the plastic limit of the soil should be maintained until the floor slab or pavement structure is

constructed. The Soils Engineer should inspect areas that have been "cured" to veriff that the

moisture content of the subgrade soil has been increased to suffrcient depth prior to the

commencement of the construction activities.

2. Suitable Foundation Material. The upper 0.5 feet of existing soils should not

be used to support foundations or new fill. As discussed above, this material has been tilled for

farming purposes and has a large amount of organics. It is loose and dry in its current state.

Appreciable settlement may occur if this soil was used to support floor slabs or foundations. .

3. Preparation of the Buildino Area and Areas to be Paved. All

vegetation and the upper 0.5 feet of existing soils should be removed from the building area and

areas to be paved. All moist, fat clay subsoil and subsoiL/Peoria transition materials

encountered within the building area and areas to be paved should be removed and replaced or

cured by irrigation as discussed in Recommendation l. Thereafter, the exposed ground located

in areas that have been "cut" to the proposed subgrade elevations and areas to be filled should

be proofrolled with a loaded durnp truck or similar piece of equipment (in the presence of the

Soils Engineer) to locate unstable materials. Any unstable material should be either removed

and replaced with controlled earth fill or reworked to conform to the moisture content and

compaction recommendations presented in Table 5. Upon approval of the site by the Soils

Engineer, any exposed ground surface that has not been previously reworked should be

scarified to a minimum depth of six inches and reworked to conform to the moisture content

and compaction recommendations presented in Table 5. Areas to be filled should then be raised

to the desired elevation with contolled earth fill. Immediately prior to placement of the

pavement structure, the subgrade in cut and fill sections should be scarified to a minimum depth

of six inches and reworked to a uniform condition conforming to the moisture content and

compaction recommendations presented in Table 5. The Soils Engineer should observe the

-t2-
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foundation excavations to veriff that the footings will be seated in suitable natural foundation

material or controlled earth fill.

4. OSHA Excavation Requirements. Excavations that will be occupied by

personnel should be made in accordance with the Occupational Safety and Health

Administration (OSHA) Construction Standards-29 CFR Part 1926, Subpart P-Excavations as

published in the Federal Register, VoI.54,209, Tuesday, October 31, 1989, Rules and

Regulations. The fat clay subsoil, fat clay subsoil/Peoria transition soil and the lean clay Peoria

materials that HWS anticipates will be exposed during excavating operations are classified as

Type B soils (maximum allowable slope of 1.0[H]:1.0ryD. OSHA states that a soil should be

reclassified if the properties, factors, or conditions affecting the soil's classification change in

any way. Sheet piling and/or shoring will be necessary if the sides of the excavations can not

be sloped to meet OSHA regulations.

5. Allowable Bearino Pressure. The allowable net bearing pressure on the

natural materials located beneath the proposed building or on controlled earth fill is 3,000

lbf/fl. The net bearing pressure is the contact pressure at the base of the foundation in excess

of the pressure at the same level due to the surrounding surcharge. The contact pressure at the

base of the foundation is the result of (a) all direct loads on the foundation, (b) the weight of the

concrete foundation, (c) the weight of the backfill (120 lbaft3; located directly above the

foundation, and (d) the weight of the concrete floor slab located directly above the foundation.

The surcharge pressure is equal to the total weight of a column of soil that extends from the

lowest immediately adjacent ground surface to the bottom of the foundation divided by the soil

column's area.

6. Setttement. Settlement of the proposed building is expected to be negligible (less

than 1/4 inch) if the filt materials are properly placed (see Recommendation 15) and the

recommendations in this report are carried out.

-13-



7. Minimum Depth of Footinqs. The bottoms of all exterior footings should be

placed at a minimum depth of 40 inches below finished grade to provide reasonable protection

against frost action and seasonal volume change. In addition, the bottom of a proposed footing

should be constructed so that either (a) the elevation of the proposed footing and an existing

footing are the same or (b) the horizontal distance between the nearest edge of the proposed

footing and nearest edge of the existing footing is equal to or greater than the difference in

elevation between the footings.

8. Lateral Earth Pressure. Any basement-type wall or retaining wall should be

designed to withstand the pressure from the backfill. The pressure exerted by the backfill

against the walls should be computed on the basis of the equivalent-fluid theory, by which the

lateral pressure is considered to be caused by a fluid having a unit weight such that the total

pressure of the soil and the so-called equivalent fluid are the same. The equivalent-fluid unit

weights of the various recommended backfill materials, placed in accordance with

Recommendation 15, are shown in Table 4. In order for the unit weights of sand to be

applicable, the sand should occupy the area presented in Figure l.

TABLE 4
Recommended Equivalent-Fluid Unit Weights

Soil
Type

Clay

Sand

60

30

70

40

The values presented in the above table assume drained (non-saturated) foundation
or retaining wall backfill.

-14-
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Unrestrained'
Wdl

Foundation
Wall

Restrained
Wall

l6

60o Max.

45o Max.

Figure 1. Required Area for Sand Placed- Basement-Type and Retaining Walls
Behind

9. Retaininq Wall Desion. A retaining wall must provide adequate stability

against horizontal movement. The soil in front of the wall will provide passive-earth-pressure

resistance as the wall tends to slide into the soil. In calculating the passive-earth-pressure

resistance, the upper 40 inches (from finished grade) should not be assumed to contribute

resistance against horizontal movement due to frost action and seasonal volume change of the

soil. The suggested equivalent-fluid unit weight for calculating the passive-earth-pressure

resistance is 170 Ibflft3 for non-saturated soil conditions and 120 lbflft3 for saturated soil

conditions. Additional resistance to horizontal movement will be provided by frictional

resistance between the base of the footing and the foundation soil. At this project site, a

retaining-wall footing would be seated in cohesive soil; therefore, the frictional resistance

should be based on the cohesion of the soil. The suggested frictional resistance of the

foundation soil is 1000 lbflft2. The backfill above a retaining wall footing will help resist

- 15 -
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overturning of the wall. Wet unit weights of 120 and 115 lbflft3 should be used in calculating

the weights of cohesive and granular backfill, respectively, above a retaining-wall footing. A

minimum factor of safety of 1.5 should be applied to the overall retaining-wall design. The

maximum soil pressure beneath a retaining-wall footing should not exceed the bearing pressure

presented in Recommendation 4.

10. Vertical Modulus of Subgrade Reaction. The suggested value of the vertical

modulus of subgrade reaction to be used in the design of footings and pavement structure is 100

lbf/in3.

11. Foundation and Retaininq-Wall Drains. A drainage system (consisting of a

slotted drainpipe encased in granular filter material) should be installed around any floor slab

that will be below finished grade and behind any retaining wall to intercept surface water that

might enter the backfill. The drainpipes (with 3132lun,. slots) should be backlilled with fine

aggregate for State of Nebraska"47B" concrete (hereinafter referred to as "sand-gravel"). The

pipes should have a minimum of 4 inches of sand-gravel encasing the bottoms and sides, and

the sand-gravel should extend to within 2.0 feet of finished grade. The drainage lines around

the floor slab should be installed on the outside of the foundation walls and should be located

below the floor elevation, but the bottoms of the lines should be at least four inches above the

bottom level of the footings.

12. Protective Slopes around the Buildinq. The site should be graded in a

manner that will divert water away from the building. The protective slopes around the

building should meet the following requirements:

a. Slope downward from the building to lower areas or &ainage swales.

b. Minimum horizontal length of l0 feet, minimum vertical fall of 6 inches (5
percent).

c. Minimum gradient (beyond l0 feet from building):

-16-



(l)

(2)

Impervious surface; l/8 inch per foot (1 percent).

Pervious surface; 1/4 inch per foot (2 percent).

13. Wastewater Treatment System. HWS recommends considering either a leach

field or a lagoon type wastewater treatment system for this project. The results of the field

percolation tests performed in the proposed area for this system indicate that the soil would be

permeable enough for a leach field system at the depths that the tests were run. The results

were, however, at the minimum allowable percolation rate for this type of system. HWS

recommends using a larger area than would otherwise be required for this type of system to

account for the relatively slow percolation rate of the soils.

If it is decided to use a lagoon system, HWS has collected 3 relatively undisturbed soil

samples at the proposed location that may be used to perform hydraulic conductivity testing on

the natural soils at various depths if requested. In addition, HWS may provide fuither

recommendations for the compaction and moisture content used during the construction of the

lagoon.

More details pertaining to the design of a leach field or lagoon system for this project will

be found in the forthcoming Preliminary Wastewater Design Memorandum for Carmelite

Monastery.

14. Types of Soils to be used as Fill and Backfill. Controlled earth fill placed

within the building are4 areas to be paved, and in lagoon dikes should be constructed of clean

inorganic SM2, SC3, MLa or CLs materials (with a liquid limits less than 50 and a plasticity

index less than 30). The lean clay Peoria and Loveland materials encountered at the project site

are considered suitable for use as fill within the building area, areas to be paved and within

2 Silty sand
I Clayey sand
4 Silt, silt with sand and sandy silt.
5 Lean clay, lean clay with sand and sandy lean clay
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lagoon dike area. A majority of the Peoria lean clay materials encountered at the site were high

in moisture content and would require manipulation (drying) to achieve the moisture content

necessary for proper compaction.

The materials used as fill and backfill outside the building, and areas to be paved and

outside of the lagoon dikes may consist of ML, CL, SC, SM, and CH (fat clay, fat clay with

sand and/or sandy fat clay). It should be noted, however, that the upper 2.0 feet of the subsoil

and subsoil/Peoria transition materials at boring location 9 were low in moisfure content and

would require the addition of water to achieve a moisture content necessary for proper

placement. As previously discussed, any foundation or retaining-wall drain should be either

embedded in sand-gravel or wrapped with a geotextile and bedded in fine sand. Any granular

backfill should be capped with at least two feet of clay. Proposed fill and backfill materials

should be subject to approval by the Soils Engineer. Representative samples of the proposed

fill and backfill materials should be submitted to the Soils Engineer at least three days prior to

placement so the necessary laboratory tests can be performed.

15. Placement of Fill and Backfill. The suggested basis for controlling the

placement of fill and backfill on the site, excluding free-draining granular materials, are the

"optimum moisture content" and "manimum dry density" as detemrined by ASTM D 698-91,

Procedure A, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using

Standard Eftort (12,400 ft-lbf/ft3) (600 kN-m/m:;. The recommended acceptable values of

moisture content and degree of compaction are given in Table 5.

-18-



TABLE 5
Compaction Recommendations of Gontrolled Earth Fill and Backfill

Location
SoiI

Tvpe
Minimum Moisture

Content
Minimum

Compaction*

Below top-of-interior-
footing elevations in the
building area.

Silts
and

Clays

Silty and
Clayey Sands

2YoBelow Optimum 98%

** r00%

From 0.0 to 1.0 foot below
pavement subgrade elevations
outside the building area.

Silts
and

Clays

Silty and
Clayey Sands

2o/oBelow Optimum 100%

** t00%

(a) Above top-of-interior-
footing elevation in the
building area and (b)
greater than 1.0 foot below
pavement subgrade elevation
outside the building area.

Silts
and

Clays

Silty and
Clayey Sands

2o/oBelow Optimum 95%

** 95%

Backfill of footings
and utility trenches
outside the building
area and outside of
areas to be paved.

Silts
and 2o/oBelow Optimum 92%

Clays

{.
:F {.

Percent of Maximum Dry Density (ASTM D 698-91, Procedure A)
Moisture as necessary to obtain density (near Optimum)

Clean free-draining sand used as backfill should be consolidated by means of a vibratory

compactor to at least 60Yo "relative density", as determined in accordance with ASTM D 4253-

93 (Standard Test Methods for Maximum Index Density and Unit Weight of Soils Using a

Vibratory Table) and D 4254-91(Standard Test Methods for Minimum Index Density and Unit

Weight of Soils and Calculations of Relative Density).

16. Gradinq Observation. Observation and frequent testing by the Soils

Engineering Firm during compaction of fill and backfill are necessary to veriff proper moisture

- 19-



content and degree of compaction. A professional opinion should be obtained from the Soils

Engineer that the site has been properly prepared, that all footings will be seated on suitable

foundation materials, and that all fill, backfill, and subgrade materials conform to the moisture

content and compaction recommendations presented above. If these testing and observation

services are not performed, the allowable bearing pressure stated in Recommendation 5 may be

invalid. As the Soils Engineer for this project, HWS has interpreted the results of the

subsurface exploration and laboratory tests to arrive at the recommendations presented in this

report. Consequently, HWS is in the best position to relate actual observed conditions to those

assumed for this report and to provide revised recommendations if differences are found during

grading operations and construction ofthe foundation for the referenced project.

18. Applicability of Recommendations. The recommendations presented in this

report are based in part upon HWS' analyses of the data from the Dutch friction-cone soundings

and soil borings. The penetration diagrams, boring logs, and related information depict

subsurface conditions only at the specific sounding and boring locations and at the time of the

subsurface exploration. Soil conditions may differ between the soundings and exploratory

borings and might change with the passage of time. The nature and extent of any variations

between the sounding and boring locations or of any changes in soil conditions (e.g., drying of

soil) might not become evident until grading operations and construction of the foundation for

-20-

17. Subqrade Observation. The floor subgrade, pavement subgrade, and

foundation materials should be observed by the Soils Engineer immediately prior to placement

of the concrete or paving components. Severe changes in the condition of these materials can

occur after initial preparation as the result of rain, drying, freezing, and construction activities.

Any subgrade or foundation material that becomes disturbed, desiccated, or does not conform to

the moisture content and compaction recommendations previously presented should either be

removed and replaced or reworked to meet these recommendations.



the referenced project have begun. If variations and changes in the soil conditions then appear,

it will be necessary to re-evaluate the recommendations stated in this report.
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VI. CONCLUSIONS

HWS concludes, on the basis of the findings of the subsurface exploration at the project

site and the evaluation of the engineering properties of samples of the foundation materials, that

the proposed Carmelite Monastery can be safely supported by spread footings seated on either

firm natural materials or controlled earth fill. Satisfactory performance of the foundation

system used to support the new structure is to be expected if the foregoing recommendations are

carried out.

At the time of the exploration, portions of the fat clay subsoil and subsoil/Peoria

transition materials (encountered at boring location 9) had a low moisture content. Theses soils

have slight to moderate volume-change potential and will swell as their moisture content

increases. The estimated heave of a floor slab or pavement structure is 0.7 inches. The

magnitude of potential heave is difficult to estimate and should only be used as a rough

approximation. To minimize the potential swell, any moist soil located in the building area or

areas to be paved should be removed and replaced with controlled earth fill or "cured" to raise

the moisture content of the soils in accordance with Recommendation 1.

This report has been prepared in accordance with generally accepted soil and foundation

engineering practices for exclusive use by The Clark Enersen Parftrers, WC Associates, Mother

Theresa of Jesus O.C.D. Prioress, their representatives, and the contractor for specific

application to the proposed Carmelite Monastery. The recommendations of this report are not

valid for any other purpose.

HWS should be contacted if any questions arise conceming this report or if changes in

the nature, design, or location of the structure are planned. If any such changes are made, the

conclusions and recommendations contained in this report shall not be considered valid unless

the changes are reviewed by HWS and the conclusions of this report are modified or verified in

-22 -



writing. This report shall not be reproduced, except in full, without the written approval of

HWS Consulting Group Inc.

Submitted By

HWS CONSULTING GROUP INC.

Prepared By Reviewed By

1-tl futu
Andrew W.

2-7?-oo

AilDREW W.
DEARMONT

a

a
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APPENDIX A. VICINITY MAF AND BORING LOCATION PLAN
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APPENDIX B.
DUTCH FRICTIONCONE PENETRATION DIAGRAIUIS
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APPENDIX C. BORIHG. LOGS



UNCOLN OFFICE

825 J St., Bo( e358
uncdn,NE6ssol BORING LOG

Carmelite Monastery
2 Miles west ol Agnew, Nebraska

Boring No.
Sheet:
Date:

I
1ol1

1-21-@

CL LEAN CIAY; medium phsticiU;yellowish brown; wet; stiff.
(Peoria)

1441.0 10.0

Groundwater was not encountered
to the depth of the boilng.

10

,t

12

13

l4

15

't

2

3

4

5

6

7

I

9

C-1a

1451 ,0 o.o -



UN@TNOFFICE
825 J St., Bq e358
L,ncdn, NE6ssol BORING LOG

Camelite Monastery
2 Miles west of Agnew, Nebraska

Boing No,
Sheel:
Date:

2
1of1

1-21-00

1

CL

CL

CL

CL

LEAN CLAY; medium phslicity;yellowish brown motted with
yellowish red;vret; medium slifl. (Peoria)

Same as above except slifi. (Peoria)

Same as above except mottled with grey, red, and black
(Peoria)

Same as above except saturated. (Peoria)

1446.6

1443.6

1434.6

1 4{11.6

1 439. 1

0.o --

3.0 --

12.0 --

'r 5.0 =:

7.5

-t

-l

l
_l

Groundwater was encountered at
12.0'leet on I -21 -00.

t,E 90.4 30.3

10

11

12

13

14

15

2

3

4

5

6

7

8

I

t Stength as penetometer

1

a



ut{@r.NomcE
825 J St., Bo( e358
Lincdn, NEEasol BORING LOG

Camelite Monastery
2 Miles west ol Agnew, Nebraska

Boring No.
Sheet:
Date:

3
1oll

I -21 -00

,seuptq,f oryo.nr; ] uoqr
.ltg,. | ,"1 1; a,

DEFTTI:

: :{t: ..

ELEVT DErII{

CL LEAN CI-AY; medium phslicity; yellowish brown motded wilh
yellowish red; wet; stiff. (Peoria)

144t.6

1437.8 10.0

Groundwater was not encountered
to th6 deph of the boring.

0-r

1--

2--

3-r

4--

5--

6--

7--

8--

9--

10 -.

1t -.

12 --

13 --

14 --

15 --
Figure C-



U?.I@TN OFFICE

825 J St., Box 8G158

Lincdn,NE6ssor BORING LOG
Camelite Monastery
2 Miles west ol Agnew, Nebraska

Boring No.
Sheel:
Dale:

4
1of 1

1 -21-00

2A

28

CL

CL

CL

LEAN CLAY; medium phsticity; dark yellowish brown; wet; stifi,
(Peoria)

Same as above; mofied with grey and bhck. (Peoria)

Same as above; motted with grey; saturated; medium stiff.
(Peoda)

1442.3

1441.3

.3

10.0

1 1.0

15.0

Groundwater was encounlered at
11 .0' feet on 1 - 2t -00.

1.6 31.0

31.4

86.9

0,8 89.4

10

1'l

12

13

14

2

3

4

5

o

7

I

9

SUength as measured by a -4a

1



Ul.t@LN OffiCE
825 J St., Bo( €n058
Lincdn,NE6ssol BORING LOG

Carnelile Monastery
2 Miles west o, Agnew, Nebraska

Boring No.
Sheet:
Date:

5
1of 1

1 -21 -00

CL

CL

CL

LEAN CL{Y; medium phsticity;yellowish brown motted with
light gray; wet; stiff. (Peoria)

Same as abovei motfled with yellowish red and bhck.
(Peoda)

Same as above except saturatad. (Peoria)

1/145.5

1443.5

1/l{16.0

7.5

5.5

Groundwater was encountered at
7.5'feet on 1 -21-00.

1.7 88.43 29,9

10

1t

12

13

14

2

3

4

5

6

7

8

I

Compressive as hand penetometer. ure -5a

t

1

a



UN@I.N OFFICE

825 J St., Bd 80358
Lincdn,NE6ssor BORING LOG

Camelite Monastery
2 Miles west ol Agnew, Nebraska

Boing No.
Sheet:
Date:

6
1of1

1-2r -00

ELEVi DEFITI: qraii: ]EFITH:

CL

CL

CL

CL

1446.5

1443.5

1442.5

1437.5

1436.5

0.0 --

3.0 --

4.0 --

9.0 --.1

'I 0.0 ==

.l

--t

I

LEAltl CLAY; medium phsticity; yellowish brown motted with
gray and yellowish red; wet; sliff. (Peoria)

Same as above except medium stifl to stiff. (Peotia)

Same as above except stiff. (Peoria)

Same as above except medium stilf to stiff. (Peoria)

Gtoundwater was not encountered
to $e deph ol the boring

0 -..1

1--

2--

3 -.i

4-r

5--

6--

7--

8--

9--

10 --

11--

12 --

't9 --

14 --

15 --
6a



UNCOIJ.I OFFICE

825 J St., Bo( 80358
Lincorn, NE68so1 BORING LOG

Camelite Monastery
2 Miles west ol Agnew, Nebraska

Boing No,
Sheet:
Date:

7
', of 'l

1 -21 -00

4

LEAN CLAY; medium phsticity;
and yellowish brown; wet; stiff.

yellowish
(Peoria)

red mottled with gray

Same as above except grayish brown. (Peorh)

LEAN CIAY; medium plasticity; grayish brown motded witt
yellowish red; wet medium stifl to slifi, (Peoria)

Same as above except saturated. (Peoria)

1446.4

1439.9

1439.4

1€6.4

CL

r 5.0

CL

5.0

'IL5

12.0
CL

CL

Groundwater was encountered at
1 2.0' ,eet on I - 2'l -00.

1.0 30.689.8

10

'II

12

13

14

.l5

2

3

4

5

o

7

8

I

t as measuled by a penetometer, Figute C-7a

1



uN@tN omcE
825 J Sl., Bo( €X}358

Lincdn,NE6ss)l BORING LOG
Camelite Monastery
2 Miles west of Agnew, Nebraska

Boring No.
Sheet:
Date:

I
lofl

'l-21-00

,ELEYr,
,,,,ft,, BYfiEdJ;

trt:: i semBtE:[ Ei#Drnr, iMorsr
."""1."""""""'i' J.""'."', :[ NOr: : :l:.:..pt{.: .. 1. %....

lEErr
. fr,.

1447.E

1444.8

| 1440.8

1437.E

0.0 --

3.0 --

7.O --

'I 0.0 ==

CL

CL

CL

LEAN CI-AY; medium phslicity; dark yellowistt brown motded
with yellowish red and very dark grayish Uown; wet; sffi.
(Peofia)

LEAN CI,AY; medium plasticity;yellowish brown mofied wih
yellowish red and gray; vvet stiff. (Peoria)

Same as above except medium stifr to stlf, (Peoria)

Groundwater was not encountered
to the depth of the bcing

19.2

1.E 91.7 24.4

0-l

1 -.1

-t

2-1

3-l

4 -.1

5--

6--

7--

E--

9--

10 --

1't --

12 --

13 --

14 --

15 -.
Complessive Stength ae measured by a penetometer Figure C-8a

5



UN@I.N OFFICE

825 J St., 8ox &358
Lincorn,NE6ssol BORING LOG

Camelite Monastery
2 Miles west of Agnew, Nebraska

Boing No.
Sheet:
Date:

9
1ol1

1 -21 -00

lEprs
. tL..

9F'r: SnXirfe i OryUgnrq 1MO1ST

, 61t,: 
:.[: :pa ] 9r, ,

LEAN CI-AY; medium phsticity;dark grayish brown mottled
with dark yellowish red; moist; vay stifl. (Subsoil)

LEAN CLAY; medium plaslicity; brown motded with yellowish
brown and bhc*; wet very stlff. (Subsoil/Peoria Transition)

Same as above except stiff. (Peoria)

Same as above except grayish brown. (Peoth)

LEAN CLAY WITH SAND; 15-20% fine to coarse sand; medium
phslicity; yellowish red; saturated ; stifl. (Lovehnd)

1449.7

1448.7

1447.7

1441.2

r 4s6.2

1.5

2.5

10.0

3.5

Groundwater was encountered at
'.l0.0' feet on 1 -21 -00.

21.1

3.5 98.6 24.2

0-l

1-j

3 -.1

4 -.i

s --l

6 -.1

7-l

$-:

9-l

10 --

11--

12 --

13 --

14 --

t5 --

2

CL

CL

CL

CL

CL

Compressive Stength as measured by a calibrated hand penetrometer -9a

6



UNCOIN OFFICE

825 J St., Bo( 80358
Lincdn,NE6ssol BORING LOG

Carmelite Monastery
2 Miles west of Agnew, Nebraska

Boing No.
Sheet:
Date:

10
't of 1

1 -27 -OO

10

1t

12

13

14

2

3

4

5

6

7

E

9

Groundwater was not encountered
to the depth ol the boring.

1384.E

1380.8

1372.3

2.5
CL

15.0

CL

6.5
CL

LEAN CI-AY; 5- 15% fine to medium sand; medium plaslicity;
dark brown; moist; stiff. (Subsoil)

LEAN CI-AY; tace of fine sand; medium plaslicity; dark brown
mottled with olive gray and yellowish red; wet; sliff. (Peoria)

LEAN CLAY; 10-20% fine to coarse sand; medium phsliciU;
light yellowish brown motded with yellowish red, bhck and
white; wet; sliff. (GhcialTill)

Figure C- 10a

1



UtlCOtN OFFICE

825 J St., Bo( S358
Lincdn, NE6ssol BORING LOG

Carmelite Monastery
2 Miles west ol Agnew, Nebraska

Boring No.
Sheet:
Date:

11

lofl
'l-27-@

ELEVi i;: l:siprl N J:smrBr€:l. . .':.. t. ."' t.'_ . . .t. '_ _ .'.'.'.t
: gf.:l:;:,: .1. . . {. 6ip,: :: l

DtiDont,. gusr
.:96:

gEPrlr:

1366.0

1385.0

1383.0

1381.5

1380.8

1360.5

1379.5

1379.1

1378.0

s.0 --

5.0 --

8.5 -

8,9 --

10.0 --

6.5

7.2

7.5

CUCH

CUCH

CUCH

CL

CL

CL

CL

CL LEAN CLAY WITH SAND; 15-25% fine to coarse sand; medium
plaslicity; dark brown mottled with yellowish red and light
brown; wet; stitf. (SubsoiUPeoria Transition)

LEAN CLAY; medium plaslicity; grayish brown mottled with
blad< and yellowish red; wet very stiff. (Peoria)

LEAN CLAY; 5- 15% fine to medium sand; medium phelicity;
light reddish brown mottled with dark brown, olive gray and
yellowish red; wet; medium to sliff. (Peoria)

LEAN CI-AY; medium plaslicity; grayish brown motded wilh
bhck slighily motfled with yellowish red; rvet;very stiff. (Peoria)

LEAN CLAY; medium plaslicity;yellowish red heavif motfled
I with grayish brown mottled with black; wet still to very stiff.

\(Peoria)

phsticity; dark brown
wet stilt to vay stiff.

\renn fo fl1.cr-li; medium to high plasticity; grayish brown

\heavily motted with yellowish red and dark grayish brown; wet;
\very slifl. (Ghcial Till)

e as abovE except 1 0-20% fine to medium sand; very
(GhcialTill)

Groundwater was not encountered
to the depth ol the boing.

100.9 22.2

25.7

101.2 23.6

3.3

98.82.3

2.0

1.8

2.8

1--

2--

3--

4--

5--

6--

7--

E--

9--

10 --

11--

12 --

13 --

14 --

15 --
'Unconfined as a penetometer l1a



UNCOLN OFFICE

825 J Sr., Bcp( e358
Lincdn, NE6ssor BORING LOG

Carmelite Monastery
2 Miles w€st ol Agnew, Nebraska

Boing No.
Sheet:
Date:

12
'l of1

2- I 6-00

1418.2

1414.7

141 1.7

140E.7

I 1.5

14.5

5.0

8.5

CUML

CUCH

CUCH

CL

CH

LEAN CLAY; medium phsticity;yellowish brown motiled with
gray; wet; stilf to very slitf. (Peoria)

SILTY CLAY; low plaslici$;yellowish brown; wet; medium stitf.
(Peoria)

FAT CI-AY; high phstcity; dark brown mottled with reddish
brown and bhck; wet; vay stiff. (Lovehnd)

LEAN TO FAT CLAY; 5- 15% medium sand; medium to high
plasticity; dark reddish brown mottled with yellowish red and
bhck; wet; very stiff. (Lovehnd)

LEAN TO FAT CLAY; 10-20% fine to medium eand; medium to
dark brown motUed with yellowish red; wet; very

Groundwater was not enoouniered
to the depth of the boring.

10

11

12

13

14

2

3

4

5

6

7

I

I

C- 12a



UT.J@TNOFFICE
825 J SL, Bo( SO58
Lincoln, NEoEsol BORING LOG

Carmelite Monastery
2 Miles rvest ol Agnew, Nebraska

Boring No.
Sheel:
Date:

B-t3
10f1

2-17-@

ELEV; DEFTTI:

1420.1

1 41 9.1

1417 .1

1415.1

r 41 4.1

1 41 3.1

141 1.8

5.0

7.0

9.0

10.3

E.0

2.0

3.0

CUCH

CH

CL

cl_

CL

GL

CH

LEAN TO FAT CIAY; medium to high phslicity; very dark
grayish brown;wet; medium stitf. (Subsoil)

LEAN CI-AY; medium phstici}; dark grayish brown motUed
with very dark grayish brown; wet; stifi. (Peoria)

LEAN CL{Y; medium phslicity;grayish brown mottled
yellowish red; wet very stilf. (Peoria)

Same as abov€ except sliff. (Peoria)

Same as above except satuleted; stifr, (Peoria)

FAT CLAY; high phsticity; dak reddish brown mot0ed gray;
saturated; very slifl. (Sangamon)

FAT CI-AY; 5- 15% fine to medium sand; high plasticity; dark
brown mottled with yellowish red and bhck; saturated; very stifl
to hard, (Loveland)

Groundwatef was encounlcred al
7.0 lcct on 2 - I 7- 00.

10 9't.4 29.1

1l 24.01.5

12

2.5

99.6

4.0 95.3 30.5
10

11

12

13

14

15

'|

2

3

4

5

6

7

6

9

r Unconfned Compressive Stength as measured by a calibrated penetometer
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APPENDIX D. '

CRITERIA USED FOR VISUAL SOIE. CTASSIFICATION
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TABLE D.2

TABLE D.3

TABLE D-4

Absence of moisture, dusty, dry to the touch.

Damp, slightly wet, moisture content below
plastic limit.

Moisture content above the plastic limit.

Very wet. Usually soil is below water table.

Dry

Moist

Wet

Saturated

Dry

Moist

Wet

Saturated

Absence of moisture, dry to the touch.

Darnp but no visible free water.

Visible free water.

Usually soil is below water table.

Very Soft

Soft

Medium

Stiff

Very Stiff

Hard

Less Than 2

2-4

4-8

8-15

15-30

Greater Than 30

CRITERIA FgR I}ESCRIAING MOI,S'I'UKE (jONI'T{I(}I\'.OFI CLAY SOIL
Descriotion Criteria

CRITERIA FOR DESCRIBING MOISTURE CONSITION'€IF'iGR1{I\ULAR' SOIL
Description Criteria

Penetration Resistance, N
L2 ir.



TABLE D.5

TABLE D.6

Loose

Medium

Dense

Very Dense

Less Than l0

10-30

30-50

Greater Than 50

Very soft

Soft

Permits denting by moderate presstre of the fingers.

Resists denting by the fingers, but can be
abraded and pierced to a shallow depth by a
pencil point.

Resists a pencil point, but can be
scratched and cut with a knife blade.

Resistant to abrasion or cutting by a knife blade, but
can be easily dented or broken
by light blows of a hammer.

Can be deformed or broken by repeated
moderate hammer blows.

Moderately soft

Moderately hard

Hard

Very hard Can be broken only by heavy, and in some
rocks, repeated hammer blows.

T

CRITERIA FOR DESCRIBING DENSITY OT COARSE-CRAIITTED SOIL
Penetration Resistanc6 N

Blows per 12 ir.Density
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APPENDIX E. SWELL TEST REPORT



M= ffi"qm swELL rESr REPoRT

o.05 0.1 0.4 0.5 1.0 4.0 5.0

o

CE

o
6

o.74

0.70

0.66

0.62

0.s8

0.54

0.50

0.46

o.42

0.38

0.34

0.30
0.05 0.1 o.2 0.3 0.4 0.5 1.0

PRESSURE, tonflf
2.O 3.O 4.0 5.0 10.0

oo I

I

)

,
o o C o ( I ( )) o

(

)

I ,

lnitialHt. 1.OO in. Diameter 2.50 in. Type ol Specimen Undisturbed
lnitial Saturafion 95.1 7o 0.1 tonlffOverburden Pressure

Final Saturation lfi)+ 7o Swelling Pressure 1.1 ton/ff
lnitial Dry Density 98.3 tb/tt3 Swell lndex 0.035
lnitialWater Content 25,1 %
Remarks Proiect Carmelite Monastery

2 Miles West of Agnew, Nebraska
Classification CH

LL 60.1 IJ Boring No. 9 Sample No. 6
PL 21.2 Dro Depth 1.7-2.0 Date

a

1-25-q)
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