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Plant Engineering and Minneapolis, Minnesota
Construction Department Qctober 15, 1981

PROJECT DESIGN GUIDE

LOCATION: SHERBURNE COUNTY GENERATING PLANT
TITLE OF PROJECT: Bottom Ash Pond Revision

PROJECT NUMBER: E-B2EACT

PROJECT SCOPE

The objective of this project is ta increase the storage capacity of
the existing bottom ash pond. The low portion of the containment dike
will be constructed to full height as planned in the original pond
development sequence. The construction will provide total bottom ash -
holding capacity of 600 acre feet. The additicnal holding capacity

{s required by late 1982, based on current operating conditions.

SPECIFIC DESIGN FEATURES

The low portion of the dike will be raised 25 feet to match the
remainder of the containment dikes. Onsite soils will be used ,
far the embankment construction. Basic design features will match
the existing pond. A 10 foot thick central clay core will be :
constructed to contain ash slulce water. No siope protection will
pe provided under this project since plans call for stacking bottom
ash on embankment siopes. : : T
An aggregate surfaced road wl1l be constructed on top of the raised
dike. A new pond access road from the bottom to the top of the dike
will also be constructed to replace the current access road.

The present bottom ash and fly ash sluice pipelines are Jocated in

the construction areas. Prior t0 the start of earthwork, bypass
pipetines will be furnished and installed and the present pipelines
removed. After construction the existing pipelines will be reinstalled.

This project has been studied and documented in the report entitled -*
nSerubber Solids Pond Expansion”.
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.ﬁ%%thbrn States Power Company Construction Department Dctober 15, 198]

Plant Cngineering and Minneapolis,

PROJECT DESIGN GUIDE

SHERBURNE COUNTY GENERATING PLANT

LOCATION:
TITLE QF PRDJECT: Bottom Ash Pond Revision
PROJECT MUMBER: E£-B2EACT

I. PROJECT SCOPE

Ii.

The objective of this project 1s to increase the storage capacity of
the existing bottom ash pond. The low portion of the containment dike
will be constructed to full height as planned in the original pond
development sequence. The construction will provide total. bottom ash
holding capacity of 600 acre feet. The additional holding capacity
is required by late 1932, based on current cperating conditions. .~

SPECIFIC DESIGN FEATURES

The low portion of the dike will be raised 25 fezet to match the
remainder of the containment dike Onsite seily will be used.
for the embankment construction, Bas1c design features will match
the existing pond. A 10 foot thick central clay c¢ore will be

constructed to c0nta=n ash s1u1ce vater. No . slope protection wi‘] _
be provided under Lils prugeet siuce plaus Lail 1UV stacking bottom“
ash on embankment slopes. S ORIy o

An aggregate surfaced voad will be constructed on top of the raiﬂed'
dike. A new pond access ruad trum the botiom to the top of the d1ke
will also be constructed to replace the current access road.-

The present bottom ash and fly ash sjuice pipelines are 1ocGted 1n
the construction argas. Prior to the start of earthwork, bypass .
pipelines will be furnished and installed and the present pipe1ines

removed. After construction the existing p1pe1znes w11] be rei nsta??ed

“Scrubber Solids Pond Expun51on .



Plant Engineering and ‘fﬁfl HinﬁééboTiéi*Mihﬁesota
Construction Department October 15, 1981:

PROJECT DESIGN GUIDE

o LOCATION: SHERBURNE COUNTY GENERATING PLANT
"'§

2 TITLE OF PROJECT: Bottom Ash Pond Revis1on o ‘,
! PROJECT NUMBER: E-82EAC] | B
i Vo

I11. RELATED ESTIMATES

Replacement Fly Ash Pond . 3
Project Number E-B80£004 S

R. B. Anderson, ﬁ:fE.
zﬁ;ﬁivi1 Engineer

Prepared by:

e s .
P\Pproved by: Ll e O ATl
A. E..Johnson, P. E.
Project Engineer

Eitaedn]
A

:‘f 1

Approved by:

=3,
-,

S

.
o

. A. /Ho1mberq, Hunaqer'
Fossil Plant Projects
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pate August 6, 1982 - - °
K K Horgaarden Location . General Office 7

M F Dinville ‘ Locatien  Sherco

Subject SHERBURNE COUNTY CENERATING PLANT UNITS 1 &2
Bottom Ash Pond Revision E-82EAO0L
Probable Cost

In a meeting at the plant on Hay 6, 1982 with Gordy Jacobson, it was agreed

to keep you informed of the probable costs for both the capital and operating .
portions of the project. o R

Listed below are probable costs for the various phases of the project: ;"'"

Capital Costs

Original Probable ' Probable .
Authorization Cost Deviation

Direct Cost (contractor) $301,000 $178,700%  -$122,300, . .

Direct Cost (NSP) 17,800 18,400 + 600 .

Indirects 81,200 107,900 426,700 ..
$400,000 $305,000 395,000

Through June 1982 $44,000 have been spent.

The deviation indicated is due to the low bids received for the earthﬁork
pertion of the project.

Operating Costs

Original Protable Probable
Authorization Cost Deviation :

Direct Cost (contractor) $32,600 $60,400™ +27,800
Direct Cost (NSP) 135,400 214,600 479,200

$168,000 $275,000 +$107,000
Through June 1982 $46,000 have been spent.

*.Firm contract prices




M F Dinville
Page Two
August 6, 1982

The deviation fndicated is due to underestimating the cost of material
and labor involved with the bypass piping and supports for the re-
installation of permanent piping.

Please review the above and inform me of any further heeds.regérding “
costs on the project. ’ . LT

ety

Project Manager
mub

cc: R A Holmberg
C D Hadley
R H Vagts
Project File A300
Field File A300
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ALT %00
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T §2LA0L  — MAGE 2

DETAILED REMCVAL ESVIMATE

_ DETAJLEC INSTALLATICN ESTIMATE
F Rl eSS e n-
2
X
A 801 ER PLANT EUULPMENT .
4 CODE CUAMTTTY UGESCHRIFTION ' T mATIL
A FREwsRRETR NERENRFFR WkoRA SRR TR AR G ERE R AR AR FE T HRRREFESE L
i 600DUC Y EMEANKMENT . SR « RO
k! 7820CY CLnY SEAL 1060
e/ 1830FT RUALWAY _ 6000
¥ 1LT rISC. CULVERTS ' 600"
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j SALES TaX : 1606 S
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Bt
i

@ NONE
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 p1pING REWOPK—EXISTING SLOICE PIPING-SCRUEBER & BOTTON ASH
LINES, LABGR SR

PIPING OYPASS-SCRUBEER & BOTTOM ASH LINES — 317600 LABOR & S
$69000 MATEKIAL R

CONTINGENCIES




CBZEAOL . - BAGE 3

CONTINUATION OF UPERATING &STIMATE
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Additional Authorization ‘02736;19

| wenoveenracusmon  INFURNATIONAL COPY [

by EaT.NO, .
By - Lo
5§ DIVISION Power 19 (Northwest) TrROL NO. ML
b . . .
,i? PROJECYT TITLK Bottom Ash Pond Revision DATZ w.0. IssUED =
i LOCATION Sherburne Generating Plant INST. W0, 71.86.92-19::
.-‘1
:;.: FINANCIAL RESPONSIDILITY, 0477 WOMK RKEPONSIRILATY 6330 REM. WO,
5 1.2
B ACCOUNT NOS, 41.11.20 : ‘CHO, WG,
P
:‘ﬁ PROJECT CONSTRUCTION COBTS XXPENDITURK BUDGET -
)
. GROSE CONBTRUCTION . o s v ssnsnssnoenss s 000 cousTrucTion: sTamt oAt 01782~ comprxrs. 01/83
4 COST OLD CONSTRUCTION., . . . romxcast TvPE.__22___ catraony & smioasry L 2C -
A RMEMOVALCORTE o\, 0000 !
g . rrion rears._ 023 600 18 ma . T
i BALVAGE o v v v v vnvnsnnn. . A
a | Q.
8 TOTAL AUTHORIZATION. ... 223 _§Q0 ! 4=
B R 1 L4 L4
IND YRAR " M-
PROIECT TYPE ATH YRAR A slac
BTH YEAR N s, :
[ suosxr rzaurst 19 conTinaenT rumnd 19 _B4 || v vean rl P AL
O avomonsose . O suswcousttion 19 .. TTH YZAR 3 : 3 iS5
i 8TH YRAR A e A -
i MISCELLANEOUS FROJXCT DATA ITH YRAR .l -t
bl I0TH YEAR o [ J—
it pubaRY 1Moo B umozmomouno rurune N N NI
? RATE GUIDKLINE CODE) . . e Ml TOTAL . 623 600 | S gyl siA
APC _rOLLUTION conTRoL Tyes) Hater | 100, = e
" runcrionas unir no.___8690  \ocariomme. ALTERNATIVES REVIEWED - S.-ior oty !
B QLD CONSTMUCTION INATALLED: YR 1_° Yhz RCOMOMIC AMALY SIS GUMMARY -« " - - - TRt e
R e s '

PROJECT DESCNIPTION AND JUSTIFICATION:

The project was originally authorized as a Unit 1 and 2 project with certain costs-
charged to operation and maintenance expense. The decigion on the ownership arrange= _
ment for Unit 3 caused these charges to be charged as capital, therefore, the addz.;mnall‘
authorization is needed, oL T ¥

Original Authorization Actual Cost
Gross Construction 4C0 000 623 600
. . SIGNATURE QATE ‘ II‘INATU.RI
.Lvt,"" <
k. KREQUKITED BY G H Jacobsgn _0_1_&6__(_5_!}_ CORPONATE MAMY, %’ ?Cgi%ertq
i KSTIRATED BY. G H Jacobson 01/06/84 L

ACCOUNTING

HECOMMKENDED BY. M F Dinville 01/06/84

SURCONTRACTOR a4 ".
® | rcormomoron —— L\‘:’A Blutm - >
"'i?-:':::f:" roR D D Bohn L&’/gl/ i////vf ! PRZ CONSTAUCTION _____ .
"'m‘:;:f:n Fon SN R\-—’f' WORK COMPLETED o .

AECOMMENDXD PFOR
- APPROVAL . "

_ j“@%ﬁ%&}\m



NT REQUISITION Additicnal Authorizatlon

- 02736-1% ' G
FORM 17-3120{7-79) . ;

N EST. NO,

DIVISION Power = 19 (Northwest

Bottom Ash Pond Revision

T PROJ, NO,

FROJECT TITLE . DATEw.O.IssURD . 1P o-
Sherburne Generating Plant

0477

ACCOUNT NOB, 41.11.20

——
FROJECT CONSTRUCTION COSTS

LOCATION
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- UM CItY testimnc

= AN SNGQINSenng iaboratoruy, inc.
‘ 862 CROMWELL AVENUE
ST, FAUL, MK, 55114
PHONE 612i645-2i:01

December 22, 1982

NORMAN £ HEIJ‘.‘N
Pra
Northern States Power Company CLINTON £
Attn: Roger B Anderson Erevitne Vive-e
414 Nicollet Mall
7th Floor - Plant Eng & Const
Minneapolis, MN 55401

ALBLET O HOLLER. j
Vice-FPresident Chenistiy

Gentlemen:

Subj: NSP Sherburne County Generating Plant
Bottom Ash Pond Revisions
Becker, Minnesota
lLaboratory #9-1357

We have completed our testing work for the Bottom Ash Pond Revisions.
Our final report is attached. Copies of the report are being sent as

noted below. This work was performed under your Purchase Order
#AB2926CT.

We appreciate having had the opportunity to work with you on
this project. If you have any questions, please contact us.

Very truly yours,

Dle

Thomas B Flick, P.E.
Manager,Soils & Geology Dept

DB/TBF/fm
cc: 1-Black & Veatch Consulting Eng
Attn: Larry Almaleh




OBSERVATIONS AND TEST PROGRAM
BOTTOM ASH POND REVISION
SHERBURNE COUNTY GENERATING PLANT
BECKER, MINNESOTA

LABORATORY #9-1357

INTRODUCTION

This report concerns the observations and testing we performed during the recent
revisions to the bottom ash pond at Northern States Power Company's Sherburne
County Generating Plant in Becker, Minnesota. Our work was performed in accor-
dance with your Purchase QOrder No AB2926CT.

The scope of our recent involvement consisted of:

1. Performing field observations at the borrow area and laboratory testing
to judge if the imported cohesive fi1l materials were in compliance with
the project specifications.

(g

Performing field observations and compaction testing to document that the
embankment and clay core fill materials were placed in accordance with
the project specifications.

3. Performing laboratory testing to determine the permeability of undisturbed
samples removed from the compacted clay core.

4. Performing Taboratory testing to determine if the Type I filter material
was in compliance with the project specifications.

cunn it testing
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PROJECT INFORMATION

The recent construction consisted of completing the northeast portion of the

dike around the existing bottom ash pond. This portion of the dike was originally
left at a Tower elevation than the remainder of the dike around the pond.

Final top of dike elevation in this area will be at elevation 1000'. The lowest
portion of the existing dike was approximately elevation 975' prior to the

start of the recent construction.

The central core of the dike extension will consist of an impervious clay core
having a minimum thickness of 10'., The project specifications require that
the material used to construct the clay core consist of a material classified
as either a CL, CL-SC or an SC-CL. The cohesive material is to be compacted
to at least 90% of ASTM:D1557 (Modified Proctor). The moisture content of

the cohesive fill at the time of placement must be in the range of 0-5% over
optimum moisture content. The clay is to be obtained from an off-site borrow
source designated by Northern States Power Company.

The remainder of the dike is to consist primariiy of on-site granular fill
materials. These sand fill materials are to be compacted to at least 95% of
ASTM:D1557 (Modified Proctor).

There 15 an existing filter blanket present beneath the outer half of the existing
dike. Since the revisions in the northeast portion of the dike will include
increasing the width of the dike base, the filter blanket will also be extended
outward to the toe of the new embankment. The filter blanket material is

to consist of Type I material with a minimum thickness of 1 1/2'. The filter
material present at the very tce of the embankment is to consist of Type II

filter material.

Parallel to the toe of the new embankment, a drainage ditch is to be constructed.
This ditch is to be tined with an 18" impervious blanket consisting of material
similar to that used for the clay core, although an SC material could also

be used in this area. The impervious blanket in the drainage ditch is to be
compacted to at least 100% of the Modified Proctor density.

Cuwnn city testing
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OBSERVATION METHODS AND RESULTS

Initial Preparation

Between August 13 and October 15, 1982, we were present at the site on a fulil-
time basis to observe and monitor construction operations during the dike
revision. Initially, we documented that the contractor removed all surficial
vegetation from the embankment, and also all granular materials and the remains
of a roadway from above the existing impervious clay core. The surface of

the existing clay core was subsequently scarified and re-compacted using a

large sheepsfoot compactor. Listed below are the elevations at'which the imper-
vious clay core was exposed at representative locations prior to the start

of recent fill placement;

Location Top of Existing Clay Core
East dike-coordinate 865, 700 Elevation 985"
East dike-coordinate 865, 600 Etevation 993"
East dike-coordinate 865, 800 Elevation 974"
Nerth dike-coordinate 2, 028, 900 Elevation 978'
North dike-coordinate 2, 028, 800 Elevation 984’
North dike-coordinate 2, 028, 700 Elevation 991

After completion of the preparatory operations, we observed that the width
of the existing clay core was approximately 13' to 15'. The existing core
was generally centered along the centerline of the dike. However, on the east

dike near coordinate 865, 700, the existing clay core was off-set about 3 1/2°
east from the centerline of the dike.

Cohesive Fill Importation

The contractor elected to import and construct an on-site stockpile of the

clay fill material needed for the impervious clay core early in the job. During
excavation of cohesive material, we provided an engineer at the borrow pit

to visually and manually classify the soil and provide judgements regarding
thematerial's suitability. Those materials classified as either €L, SC-CL,

or CL-5C were approved for importation to the site.

Eunr: Cicy testing
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OBSERVATION METHODS AND RESULTS
(Cont.)

To assist NSP's field engineers in their determination of material quantities,
we performed random field density tests of the undisturbed clay borrow materials.
The densities averaged 100 pcf. In addition, we performed field density tests
in the materials stockpiled at the project site to obtain data regarding the
field density in a loose stockpiled condition, similar to the density the soil
would have in a truck. The densities of the material in the loose condition
averaged 77 pcf. We have attached a data sheet swmarizing our field density
tests in the borrow and stockpile areas.

Impervious Core Construction

During placement of the cohesive fil11 materials within the imparvious core,

we performed observations and documented that no granular fill materials became
trapped within the new clay core. We also documented that those portions of
the cohesive fill which became unacceptably dry were removed from the core

area prior to placement of the succeeding 1ifts of cohesive fill. We observed
that the cohesive fill was placed in maximum 8" thick layers, and that a large
sheepsfoot compactor was utilized to thoroughly compact these materials prior

to placement of additional fill. We documented that the width of the new
core was at least 10'-12'.

During compaction of the cohesive i1l materials, a series of field density
tests were performed. These tests were performed at about 2' vertical intervals
at representative lecations within the new construction. The tests were performed
utilizing the sand cone method, and the field density results were evaluated
on the basis of ASTM:D1557 (Modified Proctor). Attached to this report are
data sheets regarding each of the field compaction tests, as well as summary
sheets including pertinent information about these density tests.

Based on the results of our recent testing, it is our opinion the clay core
fi11 materials were placed and compacted in compliance with the project specifi-

cations.
TSI Citw testing
N AN RN IS EOOracony, rc.
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OBSERVATION METHODS AND RESULTS
(Cont.)

Embankment Fii1 Construction

We were also present at the site on a full-time basis during the compaction

and placement of the embankment fil1l materials adjacent to the ciay core.

Prior to fill placement, we observed that all surficial vegetation was removed
from the existing embankments, and that the exposed granular materials were
surface compacted. The existing embankment consisted primarily of sands

and silty sands which would be classified as either SM or SP-SM.  During piace-
ment of the new fill materials, we documented that the exisitng embankment

face was terraced so that the new fill materials could be placed in relatively
horizontal 1ifts.

During placement of the embankment fill materials, we performed a series of
field density tests to document the effectiveness of the compaction procedures.
Again, the compaction tests were evaluated on the basis of ASTM:D1557. Most
of the on-site sands were very dry. It was necessary for the contractor to

wet down these soils prior tocompacting them in order to obtain the specified
density.

Data sheets regarding each of the field density tests as well as a summary
sheet indicating pertinent information regarding our tests of the granuiar
embankment fill materials are attached. Based on this data, it is our opinion
the embankment fill materials were placed and compacted in general compliance
with the project specifications.

Permeability Testing

During placement and compaction of the impervious clay core, we obtained four
undisturbed samples of the compacted cohesive fill materials. As indicated

by the project specifications, two of these undisturbed samples were obtained
after approximately 15% of the cohesive fill material had been placed. The
remaining two samples were obtained after approximately 8C-85% of the fill
materials had been placed. The remaining two samples were obtained in accor-
dance with ASTM procedure D1587. The 3" diameter thinwall tube samples were

twimn citw testing
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OBSERVATION METHCDS AND RESULTS
{Cont.)

then submitted to the laboratory, where they were extruded, and subjected to
Falling Head permeability tests.

The samples were subjected to a maximum test head of 10', with a confining

pressure 2 psi greater than the test head. 1In addition, the density and plasticity
index of each of the samples were determined inthe Yaboratory. The l1aboratory
test results are indicated on the attached data sheet.

A review of the data suggests the permeability rates vary from 1076 to about 10-8
cm/sec. The initial two samples, which consisted of CL type material, had
permeability rates of 10-8 range. The final tube samples, obtained from the
upper portions of the cltay core, consisted of a mixture of sandy clay and clayey

sand. The permeability of this material was considerably faster, in the range
of 1076,

Filter Blanket Material

During our involvemenit, we also observed that the existing fiiter blanket beneath
the outer portions of the existing embankment was extended to the toe of the

new embankment prior to the placement of the .embankment fill materials. The

results of our laboratory gradation indicated the filter material was in compliance
with the specified Type 1 material.

Drainage Ditch Line

At the time of our involvement terminated this fall, the drainage ditch at the
toe of the embankment had not been completed and the Type II filter materials
had not been placed in the specified area near the toe of the new embankment.

We have observed the cohesive fill materials imported into the drainage ditch
area, and it is our cpinion these materials comply with the project specifica-
tions. Based on our recent conversations with Roger Anderson of NSP, we under-
stand that no additional testing will be required in this area.

tunn city testing
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Cusin citsy testing
BN RODINRLTING IBOOBEONY, 1C.
662 CROMWE L. AVENLE
5T PAUL, MN 55114
PHOMNE  B12/545-3601

REPORT OF: DENSITY TESTS OF COMPACTED FILL
NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS DATE: August 24, 1982

BECKER, _M_N COPIES TO: 1-C S McCrossan Inc |
repoRTED To:  Northern States Power Co 1-Black & Veatch Consulting Engr |

Attn: Roger Anderson Attn: Larry Almalch |

414 Nicollet Mall P O Box 8405

Minneapolis, MN 55401 Kansas City, MO 64114

! LABORATORY No. 0-1292

TEST NUMBER: C-1 C-2 C-3 C-4
‘ DATE TAKEN: August 17, 1982 August 17, 1982 August 17, 1982 August 17, 1982
UNIFIED SOIL CLASSIFICATION: Sandy clay, Sandy clay, Sandy clay, Sandy clay,

!! (Maisiure-Density Sample Number) trace of gravel,a Tittle gravel,trace of gravel,a Tittle gravel,
brown (SC-CL)-2 brown {SC-CL}-2 brown {SC-CL)-2 brown {SC-CL)-2

LOCATION: East dike, East dike, East dike, North dike,
existing clay existing clay existing clay existing clay
core, coordi- core, coordi- core, coordi- core, coordi-

nate N 866,120 nate N 866,000 nate N 865,800 nate E 2,028,810

ELEVATION OF TEST: Q76" 973’ g74° 984"
DEPTH BELOW EXISTING GRADE: 6" 6" 6" 6"
FIELD DENSITY DETERMINATION:

Mcthod Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Basis}

Dry Density (pef) 115 119 124 124

Moisture Content (%) 11.1 14.3 11,7 11.1

Plus #4 Material {%) 5 9 5 8
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:

Method _ ASTM:D1557-78, Method "A", (-#4 Basis)

Maximurm Dry Density— (pcf) 126.0 126.0 126.0 126.0

Optimum Moisture (%) 11.3 11.3 11.3 11.3
COMPACTION TEST RESULTS:

Compaction {54} 91 a4. 5 99 99

Specified Compaction (%) 90 90 a0 90

ATTENTION:  Density tests are valid at the location and cefevation of the test only, Mo representation is made as to
the adequacy of fill and compaction at locations and clevations other than those tested. The tfest
locations and number of tests were selected by Twin City Testing and
Engineering Laboratory Inc.

AS A MUTUAL PROTECTION TO CLIENTS, THE

PUBLIT AND QURSELVES. ALL REPORTS ARE SUDBMITTED A3 THE I N
LIATION FOR PUBLICATION Gf ErATEmEnTe CONFIDENYTIAL PROPERTY OF CLIENTS. AND AUTHOR.

CONCLUSIONS OH EXTRALCYS FHOM OR REGARDING OUR REFORTIS |4 RESERVELD PENDING OUR WRITTEN APPROVAL

Twin City '(esﬁng and Engineering laboratory, Inc.

~ s,
5G-225 (81-A) By 1]l /3 i
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} ANG enOneenra] DOt ory, e,
O LROMWE LE AVE RUE
ST PAUL. MN 55114
PHONE  812/645.2601

REPORT OF: DENSITY TESTS OF COMPACTED FiLL
NSP SHERBURNE COUNTY GENERATING PLANT |

BOTTOM ASH POND REVISIONS DATE: August 24, 1982
BE_CE_E_&,_&N_ COPIES TO: 1-C § McCrossan Inc )
ReporTED TO:  NOrthern States Power Co 1-Biack & Veatch Consulting Engr
Attn: Roger Anderson Attn: Larry Almalch
414 Nicollet Mall P O Box 8405
Minneapolis, MN 55401 Kansas City, MO 64114
LABORATORY No. 9-1292
TEST NUMBER: C-5 C-6 C-7
DATE TAKEN: August 18, 1982 August 18, 1982 August 18, 1982
UNIFIED SOIL CLASSIFICATION: Sandy clay, Sandy clay, Sandy clay, ‘
(Moisture-Density Sample Number) a little gravel,a 1little gravel,trace of gravel,

brown (SC-CL)-2 brown (SC-CL)-2 brown (SC-CL)-2

LOCATION: tast dike, East dike, East dike,

clay core, clay core, clay core,
coordinate N coordinate N coordinate N
866,100 865,000 865,850

ELEVATION OF TEST: 8977.5" 975! 375.5'

DEPTH BELOW EXISTING GRADE: 6" 6" 6"

FIELD DENSITY DETERMINATION: I
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Basis} 1
Dry Density (pcf) 115 115 115
Moisture Content (%) 14.0 12.4 13.0 |
Plus #4 Material (%) 8 6 a

LABGRATORY MOISTURE-DENSITY RELATION OF SOIL:

Method ASTM:D1557-78, Method "At, (-#4 Basis)
Maximum Dry Density  (pcf) 126.0 126.0 126.0 i
Optimum Moisture (%) 11.3 11.3 11.3 |

COMPACTION TEST RESULTS: |
Compaction (%) 9] 91 91 |
Specified Compaction (35) 90 g0 90 ‘

ATTENTION:  Density tests are valid at the location and elevation of the test only. No representation is made as to
the adequacy of fill and compaction at locations and clevations other than those tested.  The test

Tocations and number of tests were selected by Twin City Testing and |
Engineering Laboratory Inc. ‘

AS A MUTUAL PARAQTECTION TO CLIENTS, THL PUBLIC AN

O QURSELVES, ALL HLPORIS ARL SUBMITYED A THE CONFIDENTIAL PROPERTY QF CLIENTS., AND AUTHOR-.
ITATION FOR PUBLICATION OF STATEMINTS. CONCLUSID

NS OR EXTRACTS FHOM OF HEGARDING OUR REFORTS IS AESLRYED FENDING QuUS WRITTEN AFPROVAL

Twin City Testing and Engineering Laboratory, !nc.

/o L2 .
$G-225 (81.-A) By C‘f‘ — Q"//i’_m’
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and encneening Iaboratory, e,
£62 CROMWLLL AVENUE

ST PAUL. MN 55114
PHONE 6126453601

REPORY OF: DENSITY TESTS OF COMPACTED FILL
NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS DATE: August 24, 1982
BECKER, MN COPIES TO: 1-C S McCrossan Inc
REPORTED To:  sorthern States Power Co 1-Black & Veatch Consulting Engr
Attn: Roger Anderson Attn: Larry Almaich
414 NicolTet Mall P 0 Box 8405
Minneapolis, MN 55401 Kansas City, MD 64114
LABORATORY No. 9.1297 ‘
TEST NUMBER: C-8 ¢-9 €-10 C-11
DATE TAKEN: August 19, 1982 August 19, 1982 August 19, 1982 August 19, 1982 ‘
UNIFIED SOIL CLASSIFICATION: Sandy clay, Sandy clay, Sandy clay, Sandy clay, |
(Moisture-Density Sample Number) trace of gravel,trace of gravel,trace of gravel,trace of gravel,
brown (SC%-4 brown (SC)-4 brown (SC)-4 brown (SC?-!& |
|
LOCATION: East dike, East dike, East dike, East dike,
clay core, clay core, clay core, clay core,
coordinate N coordinate N coordinate N coordinate N |
866,130 866,050 865,850 865,700 ‘
ELEVATION OF TEST: 79 979" 976.5%" §88.5’
DEPTH BELOW EXISTING GRADE: 1! 1' 1! 1t

FIELD DENSITY DETERMINATION:

Method Density in Place by Sand-Cone Methed, ASTM: D1556-64 (- #4 Basis)

Dry Density (pef) 116 123 i23 117
Moisture Content (%) 14.3 12.4 12.3 13.3
Plus #4 Material {9%5) 5 4 3 4

LABORATORY MCISTURE-DENSITY RELATION OF SOIL:

Method ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density  {pcf) 123.9 123.9 123.9 123.¢
Optimum Moisture (%} 11.2 11.2 11.2 11.2
COMPACTION TEST RESULTS:
Compaction (%) 93.5 99 99 94.5
Specified Compaction (%) 90 90 50 g0
ATTENTION:  Density tests are vatid at the location and clevation of the test only. No representation is made as to

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AMD OURISELVES. ALL REPQRTS ARE SUBMITIED AS THE CONFIDENTIAL PROPERTY OF CLITHYS. AND
ZATION FOR PUDLICATION OF BTATEMEMTS. COMNMCLUSIONS OfF EXTRACTYS FROM OR RESAADING QUR REPOATS 1§ RESERVED PENDING CUR WRITYEN A

the adequacy of fill and compaction at locations and elevations other than those tested.  The tegt

Tocations and number of tests were selected by Twin City Testing and
Engineering Laboratory Inc.

AUTHOR.
PRROVAL
A et i

5G-225 (81-A)

Twin Cny Testing c:nd Engineering Laboratory, inc.
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Tum city rtesting
=y B RTRINRENIKY MG OMCONL, .
662 CRUMWELL AVENUL
ST PAUL. MN 55114

PHONE  §12/645.3601

REPORT OF:  DENSITY TESTS OF COMPACTED FILL
NSP SHERBURNE COUNTY GENERATING PLANT

ATTENTION:  Density tests are valid at the location and elevation of the test only, No representation is made as to
the adequacy of fill and compaciion at locations and clevations other than those tested.

AS A MUTUAL PROTECTION TO CLIENTS. YHE PUBLIC AND QURSELYES. ALL REPQRYS ARE SUBMITTED AN THE CONFIDENTIAL PROPERTY OF CLIENTS, AND AUTHOKR.
IZATION FOR PUBLICATION GF STATEMENTS, COMCLUSIONS OR £XTRACTS FROM OR REGARCIMG QUR REPORTS IS REMERVED PENDING OUR WRITTEN APPROVAL

Twin City Testing and Engineering Laboratory, inc.

BOTTOM ASH POND REVISIONS DATE: August 24, 1982
g BECKER, MN coriesto:  1-C S McCrossan Inc
REPORTED To.  Northern States Power Co 1-Black & Veatch Consulting Engr
77 Attn: Roger Anderson Attn: Larry Almalch
a 414 Nicollet Mall P O Box 8405
Minneapolis, MN 55401 Kansas City, M0 64114
! LABORATORY No, 9-1292
TEST NUMBER: C-12 C-13
! DATE TAKEN: August 19, 1682 August 19, 1982
UNIFIED SOIL CLASSIFICATION: Sandy clay, a little gravel, Sandy clay, a Tittle gravel,
| i {Moisture-Density Sampie Number) brown (SC)-4 brown (SC)-4
|
|
| i LOCATION: North dike, clay core, North dike, clay core,
- coordinate £ 2,028,950 coordinate E 028,800
R
3 ELEVATION OF TEST: 979" 985"
g
| DEPTH BELOW EXISTING GRADE: 10" 10"
§ B FIELD DENSITY DETERMINATION:
i Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Basis)
| Dry Density {pcf) 120 123
! g Moisture Content (%) 11.7 11.7
' Plus #4 Material (%) 7 )
| ﬂ LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
i Method ASTM:D1557-78, Method "A", (-#4 Basis)
| Maximum Dry Density  {pef) 123.9 123.9
| ! Optimum Moisture (%) 11.2 11.2
} COMPACTION TEST RESULTS:
| Compaction (%) 97 99
’ n Specified Compaction {9%) 90 90

J

NI
L $G-225 (81-A) By 1 (,\ /20 7o
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562 CROMWELL AVENUE

ST PAUL, MN 55114

PHONE  612/645.3601

REPORT OF: DENSITY TESTS OF COMPACTED FILL

SHERBURNE COUNTY GENERATING PLANT A 1
PROJECT:  BOTTOM ASH POND REVISIONS DATE: ugust 31, 1982

RECKER, MN coriesto:  1~C S McCrossan Inc o
REPORTED TO. NM} States Power Co I—E]ack &L\leatcg]COnsultmg Engr
Attn: Roger Anderson PtSnBox g;gjé malch
414 Nicollet Mall
Minneapolis, MN 55401 Kansas City, MO 64114

LABORATORY No. 9-.1292

TEST NUMBER: C-14 C-15 C-16 c-17

DATE TAKEN:

August 26, 19482 August 26, 1982 August 26, 1982 August 26, 1982

UNIFIED SOIL CLASSIFICATION:
{Moisture-Density Sample Number)

Sandy clay, Sandy clay, Sandy clay, Sandy clay,
trace of gravel,a 1ittle gravel,trace of gravel,trace of gravel
brown (SC-CL)-4 brown (SC-CL)-4 brown (SC-CL)-4 brown (SC-CL)-4

! LOCATION: East dike, East dike, North dike, North dike,
. clay core, clay core, clay core, clay core,
; 5 coordinate coordinate coordinate coordinate
g N865,900 N866,000 £2,028,900 £2,028,800

ELEVATION OF TEST: 980" 980.5" 981.5" 984"
DEPTH BELOW EXISTING GRADE: 8" g" an 8"

FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 {- #4 Basic)
Dry Density {pct) 124 : 113.5 125.5 123
Maisture Content (2%) 10.8 10.8 12.0 12.0
Plus #4 Material (%) 5 9 4 3

LABORATORY MOISTURE-DENSITY RELATION OF SOIL: )
Method ASTM:DIBB7-78, Method "A", (-#4 Basis)
Maximum Dry Density  (pcf) 123.9 123.9 123.9 123.9
Optimum Moisture {%) 11.2 11.2 11.2 11.2

COMPACTION TEST RESULTS:
Compaction (%) 100 91.5 101 99
Specified Compaction (%) 90 80 90 1)

ATTENTION:  Density tests are valid at the location and elevation of the test only. No representation is made a5 to
FALELEARR L L
the adequacy of fill and compaction at Iocations and clevations other than those tested.

AB A MUTUAL PROTECYION TQ CLIENTS, YME PUBLIC AND OURSELVES ALL RERORTS ARZ SUBMITTED as THE CONFIOENTIAL

PROPERTY OF CLIENTS, AND AUTHONR.
IZATION FOR PUBLICATION OF STATEMENTS,. CONCLUSIONS OR LATRACYS FROM GR REGARDING OUR REPORTYS 18 RENSERY

ED PENDING QUR WRITTEN APPROYAL

7 7

Twin City Testing ond Engineering Laboratory, Inc.
s .
jf- A iy

/’.r
5G-225 (81-4) By




' CWiin citw testing )
1 Arkd @ncCIra2ning iabhoratorny, e,
662 CROMWILL AVENUE
ST PAUL. MN 55114
PHONE  612/645-3601

REPORT OF: DENSITY TESTS OF COMPACTED FiLL
NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS pare;  september Z, 1982
BECKER, MN  comEsTo: ST MeLrossan ]
REPORTED To: Northern States Power Co 1'21365 &LVeatcR CO?SU]t‘"g Engr
Attn: Roger Anderson ptgné arry Almalch
414 Nicollet Mall ox _BA405
Minneanolis MM 85401 Kansas City, MO 64114
LABORATORY No. 9-1292
TEST NUMBER: C-18 €-19 £-20 C-21
DATE TAKEN: August 30, 1982 August 30, 1982 August 30, 1982 August 30, 1982

UNIFIED SOQIL CLASSIFICATION:
{Moisture-Density Sample Number)

Sandy clay, Sandy clay, Sandy clay, Sandy ciay,
a Yittle gravel,trace of gravel,a 1ittie gravel,trace of gravel,
brown (SC~CL)-4 brown (SC-CL}-4 brown (SC-CL)-4 brown (SC-CL)-4

LOCATION: East dike, East dike, North dike, North dike,
clay core, clay core, clay core, clay core,
coordinate coordinate coordinate coordinate
N865,900 N865h,750 E2,028,900 £2,028,800

ELEVATION OF TEST: 9g82.0! 983.5° 982.5' §85.5"

DEPTH BELOW EXISTING GRADE: 1' 1 1! 1t

FIELD DENSITY DETERMINATION:

Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #: Basis)

Dry Density {pcf) 116 117 122 115

Moisture Content {%) 13.0 12.7 13.0 12.7

Plus #4 Material (%) 9 & 10 4
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:

Method ASTM:D1557-78, Method "A", (-#4 Basis)

Maximum Dry Density  {pcf) 123.9 123.9 123.9 123.9

Optimum Moisture {26} 11.2 11.2 11.2 11.2

COMPACTION TEST RESULTS:

Compaction (%) 94 95 99 93
Specified Compagtion {%) 90 90 80 30

ATTENTION:  Density tests are valid at the location and elevation of the test only. No representation is made as to
the adequacy of fill and compaction at locations and clevations other than those tested.

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBRLIC AND OURSBELYES. ALL HEZPORTS ARE SUBMITTED AS TwE TONFIDENTIAL PROPERTY OF CLIENTS. AND AUTHOR.
ITATION FOQR PUBLICATION OF STATEMENTS CONCLUSIONS OR EXTRACTS FROM OR REGARDGING OUR REFORTS t8 RESERVED PENDING QUR WRITTEN APPROVAL

Twin City Testing and Engineering Laboratory, Inc,

i /_
! $G-275 (81-A) By /QA é//ém .




' UM City testirg
j AN @OCINRETING I8DOreLory, inc.
BEZ CHMAWELE AVENUT
ST PAUL. MN 55114
PHONE  612/645 3601

REFPORT OF: DENSITY TESTS OF COMPACTED FILL

BOTTOM ASH POND REVISIONS
BECKER, MINNESOTA

rREPORTED TO: Northern States Power Co

Attnh: Roger Anderson
414 Nicollet Mall
Minneapolis, M\ 56401

NSP SHERBURNE COUNTY GENERATING PLANT

DATE:
COPIES TO:

October 11, 1982

1-€C S McCrossan
1-Black & Veatch Consulting Eng
Attn: Larry Almalch

LABORATORY No. 9.113%57
TEST NUMBER: C-22 c-23 C-24 C-25
DATE TAKEN: Sept 10,1982 Sept 10,1982 Sept 10,1982 Sept 10,1982
UNIFIED SOIL CLASSIFICATION: Sandy clay, sandy clay, Sandy c¢lay, Sandy clay,
{Moisture-Density Sample Number) trace of grav- trace of grav- trace of grav- trace of grav-
el, brown el, brown el, brown el, brown
(SC~-cL)-4 (5C-CL)-4 (sC-CL)-24 (sc-cL)-4
LOCATION: East dike East dike North dike North dike
coofdinate coordinate coordinate coordinate
N865,850 N866,000 £2,029,010 £2,028,700
g ELEVATION OF TEST: 984.5' 985.5!" 986" 987!
DEPTH BELOW EXISTING GRADE: 1! 1* 1° 1
s FIELD DENSITY DETERMINATION: ‘
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Baris)

Dry Density {pcf) 123
Moisture Content (%) 12.4
Plus #4 Material {%) 5

LABORATORY MOISTURE-DENSITY RELATION OF SOIL:

117
13.0
4

128 128
14.3 14.3
7 4

Method ASTM:D1557-78, Methad "A", {-#4 Basis)

Maximum Dry Density  (pcf) 123.9

123.9 128.3 128.3
Optimum Moisture {%) 11.2 11.2 11.0 11.0

COMPACTION TEST RESULTS:

Compaction (%) 99 94.5 99.5 89.5
Specified Compaction (%) 90 90 90 30
! ATTENTION;  Density tests are valid at the location and clevation of the test oniy. No representation is made as to

the adequacy of fill and compaction at Yocations and elevations other than those tested.

AS A MUTUAL PROTECTION TO CLIENTS. THE PUBLIC AMD QURSELYES, ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS. AND AUTHOR.
IZATION FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACGTS FROM GOR REGARDING OUR REPORTS 13 RESERVED PENCING QUR WRITTIN APPROVAL

Twin Ciry Tesﬁngﬁo\%ﬁngineering Laboratory, inc,
56-225 (81-A) By ﬂnft /m .



Cwin city testing
Bnd enoisering 12D st ony, nc.
662 CAOMWELL AVENUE
ST PALUL MN 55114
PHONE  B12/645.3601

PROJECT:

REPORTED TO:

REPORT OF:

DENSITY TESTS OF COMPACTED FILL

NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS
BECKER, MINNESOTA

Northern States Power Co

DATE:
COPIES TO:

October 11, 1982

1-C S McCrossan

1-Black & Veatch Consulting Eng

DATE TAKEN:

UNIFIED SOIL CLASSIFICATION:

Sept 16,1982

{Maisture-Density Sample Number)

Sandy clay,
trace of grav-

Sept 16,1982

Sandy clay,
trace of grav-

Sept 16,1982

Sandy clay,
a little grav-

Attn: Roger Anderson Attn: Larry Almalch
414 Nicollet Mall
Minneapoalis, MN 55401

LABORATORY No. 9-1357

TEST NUMBER: C-26 C-27 C-28 C-29

Sept 17,1982

Sandy clay,
trace of grav-

el, brown el, brown el, brown el, brown
(SC-CL)-4 (sc-cL )-4 (sc-clL.)-4 (SC-CL)-4
LOCATION: East dike East dike East dike tast dike
coordinate coordinate coordinate coordinate
| N865,850 N866,000 N865,300 N8G6,050
’ ELEVATION OF TEST: 987! 988" 989" 990"
[ DEPTH BELOW EXISTING GRADE: 1’ 1t 1! 1t
FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 {- #¢ Basis)
Dry Density {pcf) 124 112.5 124 115
Maisture Content (%) 12.4 11.1 12.4 11.7
Plus #4 Material (%) 4 5 7 4
LABORATORY MOISTURE-DENSITY RELATIQON OF SQ!L.:
Method ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density  {pef) 123.9 123.9 123.9 123.9
Optimum Maisture {98} 11.2 11.2 11.2 11.2
COMPACTION TEST RESULTS:
Compaction (%} 100 91 100 93
Specified Compaction (%) 80 g0 90 20
ATTENTION:  Densily tests are valid at the location dnd elevation of the test only. No representation is made as to

the adequacy of fill and compaction at locations and clevations other than those tested.

A3 A MUTUAL PROYECTION TO CLIENTS. THE PUBLIC AND OURSELVES ALL ACPORTS AHE SUBMITIED AS YTHE CONFIDENTIAL PROPERTY GF CLIENTS, AND AUTHDR.
IZATION FOR PUBLICATION GF STATEMENTS. CONCLUSIONS OR £XTHACTS SROM ON REGARDING GUR REFORTS 18 RESEAVED FERDING OUR WRITTEN APPRQVAL

Twin City Testing and Engineering Loboratory, inc.

i‘i $G-225 {81-A) By @ JJ\ /,ﬂ"’




4 QUM CitY Testing

} 2Nd RNGINEETIKS IBOorEtony, Inc.
6h2 THOMWELL AVFRrLE
ST PAUL. MN 55114
PHONE  812/845.3601

REPORT OF: DENSITY TESTS OF COMPACTED FILL
NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS DATE: October 11, 1382
BECKER, MINNESOTA COPIES TO: 1-C S McCrossan
reporTED TO: Northern States Power Co 1-Black & Veatch Consulting Eng
I Attn: Roger Anderson Attn: Larry Almalch
414 Nicollet Mall
Minneapaolis. MN.. 55401
i LABORATORY No. 9-1357
g TEST NUMBER: c-30 C-31 €-32 C-33
DATE TAKEN; Sept 17,1982 Sept 17,1982 Sept 20,1982 Sept 20,1982
E UNIFIED SOiL CLASSIFICATION: Sandy clay, Sandy clay, Sandy clay, Sandy clay,
(Moisture-Density Sample Number) a little grav- a little grav- a little grav- a Tittle grav-
el, brown e}, brown el, brown el, brown
a (SC-CL)-4 (CL)-1 (5C-CL)-4 (SC-CL)-4
LOCATION: North dike North dike East dike East dike
coordinate coordinate coordinate coordinate
i £E2,028,800 E2,029,000 N865,700 N866,050
! ELEVATION OF TEST: 987! 983" 991" gg2'
DEPTH BELOW EXISTING GRADE: 1! 1 1° 1
. E FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Bacis)
E Dry Density (pef) 116 125 116 123
Moisture Content (%) 14.5 14.5 13.3 14.3
Plus #4 Material (%) 9 8 9 7 -
I LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method _ ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density  (pcf) 123.9 128.3 123.9 123.9
l Optimum Moisture (%) 11.2 11.0 11.2 11.2
COMPACTION TEST RESULTS:
Compaction (%) 94 95 94 99
Specified Compaction {%) 90 90 a0 90
ATTENTEON:  Density tests are valid at the location and elevation of the test or;!y No representation is made as to
s the adequacy of fil!l and compaction at locations and elcvations other than those tested.
l TeATION TBA FUBLICATION OF iﬁ'f?:'icl’f'i PUBLIC AND ULy AL TS AR B e o irnnre 18 REAEAVEG PENDING. DR whtiTEn APEAOVAL
! Twin City Te/s[zg and Enginegring lLaboratory, inc.

5G-225 (81-A) A




F CUUiN City testing
AN QRN BT BEOrLy, 4,
BE2 CROMWELL AVENUE
ST PAUL, MN 55114
PHONE 5126453601

REPORT OF: DENSITY TESTS OF COMPACTED FILL

BOTTOM ASH POND REVISIONS
BECKER, MINNESOTA
REPORTED TO: Northern States Power (o
Attn: Roger Andersen
414 Nicollet Mall
Minneannlis, MM 85401

NSP SHERBURNE COUNTY GENERATING PLANT

DATE:
COPIES TO:

October 11, 1982

1-C S McCrossan
1-Black & Veatch Consuiting Eng
Attn: Larry Almalch

LABORATORY No. 9-1357

! TEST NUMBER: C-34 £-35 C-36 C-37
DATE TAKEN: Sept 20,1982 Sept 20,1982 Sept 21,1982 Sept 21,1982
E UNIFIED SOIL CLASSIFICATION: Sandy clay, Sandy clay, Sandy clay, Sandy clay,
(Moisiure.Densi:’y Sampfc Number) a ] T tt] e gY‘&V- a -}1 tt] e g!“éW— a 1 3 t‘t‘! e QY‘aV" a -‘ itt] e QT‘aV—
el, brown el, brown el, brown 21, brown
! {5C-CL)-4 (5C-CL)-4 (SC-CL)-4 (SC~CL}-4
LOCATION: Fast dike East dike Fast dike East dike
coordinate coordinate coordinate coordinate
N865,800 Ng&6,000 N865,850 N866,000
ELEVATION OF TEST: 993" 994° 9g84.5' 995!
DEPTH BELOW EXISTING GRADE: 1! 1! 1 1!
i FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Basis]
! Dry Density (pcf) 122 115 121.5 114
Maisture Content (%} 13.0 11.1 13.3 13.0
Pius #4 Marerial (%) 8 6 g 7
LABORATORY MOISTURE-DENSITY RELATION OF S0O1L:
Method ASTM:D1557-78, Method “A¥, (-#4 Basis)
Maximum Dry Density  {pef} 123.9 i23.9 123.9 123.9
I Optimum Moisture £% 11.2 11.2 11.2 11.2
COMPACTION TEST RESULTS:
Comipaction (%) 98.5 93 98 g2.5
Specified Compaction  {%) 90 90 90 90

A% A MUTUAL FAOTECTION TO CLIENTS. THE PUBLIC AND OQURSELVES ALL REPORTS ARE SUBMITTED
IZATION FOR PUALICATION OF BTATEMENYS CONCLUSIONS OR EXTHACTS FROM GR REGAROING OUR REFORYS 18 RESCAYED PCMDING OUR WRITTEN APPROVAL

ATTENTION:  Density tests are valid at the location and efevation of the test enly. No representation is made as to
the adequacy of fill and compaction at locations and elevations other than those tested.

AS THE CONFIDENTIAL PROPERTY OF CLIZHTS, AND AUTHOR.

§G-225 {81-A)

Twin City Testing and Engjneering Loboratory, Inc.

oy DAL

B N>
L 4



A

- N city testing '
BOO SNOINELNING IBOOMBLONY, .
652 CROMWELL AVENUE
5T PAUL. MN 55114
PHOME #12/645-360%
REPORT OF: DENSITY TESTS OF COMPACTED FILL
NSP SHERBURNE COUNTY GENERATING PLANT
BOTTOM ASH POND REVISIONS DATE: October 11, 1382
BECKER, MINNESOTA COPIES TO: 1-C S McCrossan
rerorRTED To:  Northern States Power Co 1-Black & Veatch Consulting Eng
Attn: Roger Anderson Attn: Larry Almalch
414 Nicollet Mall
Minneapolis. MN 5RAQ]
LABORATORY No. 9-1357
TEST NUMBER: C-38 C-39
DATE TAKEN; Sept 21,1982 Sept 21,1982
UNIFIED SOIL CLASSIFICATION: Sandy clay, Sandy clay,
{Moisture-Density Sample Number) a 1ittle gravel, a Tittle gravel,
brown (CL)-2 brown (CL)-2
LOCATION: North dike North dike
coordinate coordinate
£2,028,880 £E2,029,000
ELEVATION OF TEST: 989.5' 991"
DEPTH BELOW EXISTING GRADE: 1 1
FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Basis)
Dry Density {pcf) 124
Moisture Content (%6} 12.7 %2045
Plus #4 Material (%) 6 g ’
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method 7 ASTM:D1557-78, Method "A", {-#4 Basis)
Maximum Dry Density  {pcf) 126.0 126.0
Optimum Moisture (%) 11.3 11 3
COMPACTION TEST RESULTS:
Compaction (9! 98.5 86
Specified Cempaction (%) qq 90
ATTENTION:  Density tests are valid at the focation and elevation of the test only. No representation is made as to
the adequacy of fill and compaction at locations and elevations other than those tested.
JZATION FOR PUBLIGATION OF SYATEMENTS. CONCLUBIONS. o ExtaicrE thom On M oamome s s CONTIDERTIAL FRQRERTY OF CLIENTS. AND AUTHOR-
Twin City Testing and Engineering Laboratory, Inc,
§G-225 (81-A) By : / ‘)_/1»;



— TN city testing
BN BN 'ﬂbﬂf&tuﬂ.’, Y,

G52 CROMKFELL AVENUL
5T PAUL. MN 55114
PHONE  612/645.3604

DENSITY TESTS OF COMPACTED FiLL

NSP SHERBURNE COUNTY GENERATING PLANT
BOTTOM ASH POND REVISIONS

BECKER, MINNESOTA

Northern States Power Co

REPORT OF:

October 11, 1932

1-C S McCrossan
1-Black & Veatch Consulting Eng

DATE:
COPIES TO:

Attn: Roger Anderson Attn: Larry Almalch
414 Nicollet Mall
Minneapnlis MY KEAQ]
LABORATORY No. 9-1357
TEST NUMBER; C~40 C-41 C-42 C-43
DATE TAKEN: Sept 22,1982 Sept 22,1982 Sept 22,1982 Sept 23,1982

UNIFIED SOIL CLASSIFICATION:

{Moisture-Density Sample Number)

Sandy clay,
trace of grav-

Sandy clay,
a little grav-

Sandy clay,
trace of grav-

Sandy clay,
a 1ittle grav-

el, brown el, brown el, brown el, brown
(SC~CL)-4 (SC-CL)-4 (SC~CLY-4 (sC-CL}-4
LOCATION: East dike Fast dike East dike East dike
goordinate coordinate coordinate coordinate
N866,120 N8656,000 N865,850 NB65,800
ELEVATION OF TEST: 904! 9g94* 995' 995"
DEPTH BELOW EXISTING GRADE: 11 1t 1! 1!
FIELD DENSITY DETERMINATION: .
Method Density in Place by Sand-Cone Mcthod, ASTM: D1556-64 (- # Basis})
Dry Density {pef} 112.5 112 123 122
Moisture Content {96) 13.0 12.7 12.4 12.7
Plus #4 Material (%) 5 & 5 6
LABORATORY MOISTURE-DENSITY RELATION GF SOIL:
Method ASTM:D1557-78, Method “A", {-#4 Basis)
Maximum Dry Density  (pcf) 123.9 123.9 123.9 123.9
Optimum Maisture {%) 11,2 11.2 11.2 11.2
COMPACTION TEST RESULTS:
Compacticn (%) 91 90.5 ga 98.5
Specified Compaction (%) 90 30 g0 90

ATTENTION:  Density tests are valid at the location and elevation ef the test only. No representation is made as to

the adequacy of fill and compaction at focations and cievations other than those tested.

A8 A MUTUAL PROTECTION TOQ CLIENTS. THE PUBLIC AND TURSELVES ALL NEPQRTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OFf CLIENTS, AND AUTHOR.
1ZATION FOH PURLICATION OF STATEMENTS CONCLUSIONS QR EXTRACTS FROM Of REGARDING QUR REFORTH |9 RISERVED PENDING OUR WRITTEN APPROVAL

Twin Ciy Testing and Engineering Laboratory, Inc.
By

;)ali fi ; 4y

$G-225 (81-A)




< CUUIN CitY testimg
BANG RNOQINERRNNG IBDOMEEONS, INC.
662 CROMWELL AVENUE
ST PAUL, MN 55114
PHONE  612/645.3601

REPORT OF:

DENSITY TESTS OF COMPACTED FILL

PROJECT: BOTTOM ASH POND REVISIONS
BECKER, MINNESOTA

Northern States Power Co

REPORTED TO:

NSP SHERBURNE COUNTY GENERATING PLANT

DATE:
CCPIESTO:

October 11,

1882
1-C S McCrassan

1-Black & Veatch Consulting Eng

Attn: Roger Anderson Attn: Larry Almalch
414 Nicollet Mal?
Minneapolis, MN 55401
LABORATORY No. 0-1357
TEST NUMBER: C-44 C-45 C-46 C-47
DATE TAKEN: Sept 23,1982 Sept 23,1982 Sept 23,1982 Sept 24,1982
UNIFIED SOIL CLASSIFICATION: Sandy clay, Sandy clay, Sandy clay, Sandy clay,
(Moisture-Density Sample Number) a Tittle grav- a little grav- a little grav- a little grav-
el, brown el, brown el, brown el, brown
(SC-CL)-4 (SC-CL)-4 (SC-CL)~4 (SC-CL)-4
LOCATION: East dike East dike East dike North dike
coordinate coordinate coordinate coordinate
N865, 750 N865,950 N866,180 £2.028, 950
ELEVATION OF TEST: 997! 997! 995! 993!
DEPTH BELOW EXISTING GRADE: 1t 1" 1! 1
FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #¢ Bas! 5)
Dry Density {pct) 120 119 117 112
Moisture Content {%) 12.4 12.4 11.1 12.4
Plus #4 Material (%) 6 10 9 7
{ ABORATORY MOISTURE-DENSITY RELATION OF SCIL:
Method ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density  (pef) 123.9 123.9 123.9 123.9
Optimumn Moisture (%) 11.2 11.2 11.2 i1.2
COMPACTION TEST RESULTS:
Compaction (%) 97 96 84.5 90.5
Specified Compaction (%) 90 a0 90 20

ATTENTION:  Density tests arc valid at the location and elevation of the test oniy. No representation is made as to

the adequacy of fill and compaction at locations and elevations other than those tested.

AB A MUTUAL PROTECTION TO CLIENTS, THE PUDLIC AND OURSELYES. ALL REPORTS ARE SUBMITTED A3 THE CONFIDENTIAL PROFERTY OF CLIERTE. AND AUTHOR-
ITATION FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OA EXTRACTS FROM OR REGARDIMG OUR REPORTS (35S REREMVED PENDING CUR WRITTEN APPROVAL

Twin Cny Testing arij{lgmeermg Loboratory, Inc.

5G-225 (81-A) By J
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Y TN ity testinog
3 BNO GrCmeenng lenoratong, snc.
662 CROMWELL AVENUE
ST PAUL. MN 55114
PHONE  612/845.3601

REPORT OF: DENSITY TESTS OF COMPACTED FiiL
NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS DATE: October 11, 1982
BECKER, MINNESOTA COPIES TO: 1-C S McCrossan

reporRTED TO:  Northern States Power Co 1-Black & Veatch Consulting Eng
Attn: Roger Anderson Attn: Larry Almalch

414 Nicollet Mall
Minneapolis, MN 5k401

LABORATORY No. 9-.1357

TEST NUMBER: C-48

£-49
DATE TAKEN; Sept 24,1982 Sept 24,1982
UNIFIED SOIL, CLASSIEICATION: Sandy clay, Sandy clay,
{Moisture-Density Sample Number) a little gravel, a little gravel,
brown (SC-CL)-4 brown (SC-CL)-4
LOCATION: North dike North dike
coordinate coordinate
£2,029,000 £2,028,800
ELEVATION OF TEST: 994.5' 996!
DEPTH BELOW EXISTING GRADE: 1! 17
FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Mcthod, ASTM: D1556-64 (- #¢ Basis)
Dry Density (pcf) 118.5 120.5
Maisture Content (%) 14.3 13.0
Plus #4 Material (%) 7 6
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method ASTM:D1557-78, Method “A", (-#4 Basis)
Maximum Dry Density  (pcf) 123.9 123.9
Optimum Moisture (%) 11.2 11.2
COMPACTION TEST RESULTS:
Compaction {%6) 96 97.7
Specified Compaction (%) 30 380

ATTENTION:  Density tests are valid at the location and elevation of the test only. No representation is made as to
the adequacy of fill and compaction at locations and clevations other than those tested.

AS A MUTUAL PROTECTION 7O CLIENTS. THE FUBLIC AND CURSELVE

S.ALL REPORTS AAE SUDMITTED A3 THE CONFIDENTIAL PROSEATY OF CLIENTS. AND AUTHOX.
1IZATION FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OF EXT

RACTS FROM OR RAFEGARDING DUR HEFORTE IS RESERVED PENDING OUR WRITTEN APPROYAL

Twin City Testing and Engineering Llaboratory, Inc.

\ [ -
5G-225 {81-A) By ic Ay




COMPACTION TESTS

EMBANKMENT

twin city testing
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= CUIN CIitY testing

=y BOYOD eNOreRnno IBhoratoiry, e,
562 CROMWELL AVENUT
ST PAUL. MN 55114
PHONE  B12/645.3601

REPORT OF: DENSITY TESTS OF COMPACTED FILL
NSP SHERBURNE COUNTY GENERATING PLANT

il PROJECT:  BOTTOM ASH POND REVISIONS pate:  August 24, 1982
BECKER, MN COPIES TO: 1'515 Ecgrassa”hIgc .
REPORTED To:  NOPthern States Power Co 1-Blac eatch Consulting Engr

Attn: Roger Anderson Attn: Larry Almalch

. P 0 Box 8405
414 Nicollet Mall : 0
Minneapolis, MN 55401 Kansas City, MO 64114

— P —re————

LABORATORY No. 9-1292
TEST NUMBER: E-1 E-2 £-3 F-4

DATE TAKEN: August 20, 1982 August 20, 1982 August 20, 1982 August 20, 1982

UNIFIED SOIL CLASSIFICATION: Silty sand, Silty sand, Silty sand, Silty sand,
{Moisturc-Density Sample Number) mostly fine mastly fine mostly fine mostly fine
grained, trace grained, a grained, a grained, a
of gravel, little gravel, little gravel, Tittle gravel,
dark brown dark brown dark brown dark brown
{sM)-5 (SM)-5 {SM)-5 (SM)-5

LOCATION: East dike, East dike, East dike, East dike,
: W embankment, W embankment, E embankment, E embankment,
coordinate N coordinate N coordinate N coordinate N
865,900 865,900 865,900 865,900

DEPTH BELOW EXISTING GRADE: 1! 1' 1' 1

FIELD DENSITY DETERMINATION:
Mcthod Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Basis)
Dry Density {pcl) 119 111 122 112
Moisture Content {9%) 7.0 8.7 8.1 5.3
Plus #4 Material {%) 3 15 9 6

LABORATORY MOISTURE-DENSITY RELATION OF SOIL:

Method ‘ ASTM:D1557-78, Method “A", (-#4 Basis)
Maximum Dry Density  (pcf) 125.0 125.0 125.0 125.0
Optimum Moisture (%) 11.1 1]\.1 11.1 11.1

COMPACTION TEST RESULTS:

Compaction (%) 95.5 89 97.5 90
Specilied Compaction (%) g5 95 a5

95

ATTENTION:  Density tests are valid at the location and clevation of the test only. No representation is made as to
the adequacy of fill and compaction at locations and elevations other than those tested.  The test
locations and number of tests were selected by Twin City Testing and
Engineering Laboratory Inc.

AS A MUTUAL PROTECTION TO CLIEZNTS. THE PFUBLIC AND OURSELVES, ALL

REPORTS ARL SUBMITTED AS THE CONFIDENTIAL PAOFERTY OF CLIENTS. AND AUTHOR-
1ZIATION FOR PUSLICATION OF STATEMENTS, CONCLUSIONS OR EXYRACTS

FROM OR REGAROING OUR REPORTS t5 RIBERVED FENDIMNG OUR WRITTEN APPAOVAL

Twin City Testing and Engineering Laberatory, inc.

E ELEVATION OF TEST: 976.5" 97g! 976.5° 974!
L
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REPGRTED TO:

REPORT OF: DENSITY TESTS OF COMPACTED FiLL

NSP SHERBURNE COUNTY GENERATING PLANT
BOTTOM ASH PCND REVISIONS

BECKER, MN

Northern States Power Co

Attn: Roger Anderson

414 Nicollet Mall

Minneapolis, MN._ 65401

DATE:
COPIES TO:

Cum oty cesting
BT RNOINERTING dBOCIRtory, G,
B CAOMWE LL AVENUE

ST PAUL. MN 55114

PHONE 6127645 3601

August 24, 1982
1-C S McCropssan Inc
1-Black & Veatch Consulting Engr
Attn: Larry Almalch
P 0 Box 8405

Kansas City

MO h41148

LABORATORY No. g-1292

TEST NUMBER: E-5

DATE TAKEN: August 20, 1982

UNIFIED SOIL CLASSIFICATION:
(Moisture-Density Sample Number)

Silty sand, mostly fine
grained, a 1ittie gravel,
brown (SM)-5

LOCATION: North dike, N embankment,

coordinate E2, 029, 010

ELEVATION OF TEST:

DEPTH BELOW EXISTING GRADE:

FIELD DENSITY DETERMINATION:

Method Density in Mace by Sand-Cone Method, ASTM: D1556-64 |- #4 Basis)
Diy Density {pcf) 118.5
Moisture Content (%) 4.3 4.7
Plus #4 Matigrial (%) 7 2

LABORATORY MOQISTURE-DENSITY RELATION OF 50OI1L:
Method

ASTM:DING/-78, Method "A", (-#4 Basis)

E-6
August 20, 1882
Silty sand, mostly fine

grained, trace of gravel,
brown (SM)-5

East dike, E embankment,

corrdinate N866, 090

978’

ll

Maximum Dry Density — {pcf) 125.0 125.0

Optimum Maisture (%) 11.1 11.1
COMPACTION TEST RESULTS:

Compaction (%} 100 95

Specified Compaction (%) 85 95

ATTENTION:

Density tests are valid at the location and clevation of the test only. No representation is made as to

the adequacy of fill and compaction at locations and clevations other than those tested. The test
lTocations and number of tests were selected by Twin City Testing and

Engineering Laboratory Inc.

AR A MUTUAL PROTECTION TO CLIENTS. THE PUBLIC ANDO OURBELVEST, ALL REFOQATS ARI SUDMITIED AN THE CONFIOENTIAL FAQPERTY OF CLIENTS, AND AUTHOR-
IZATION FOR PFUDLICATION OF STATEMENTS. CONCLUNBIONS OR EXTRACTS FRAOM OR REGARDING QUR REPOATS 13 RESERVED PINDING OUR WHITTEN APPROVAL
ey

Twin City

$G-225 (81-A) By !

Testi;\g and Engineering Laboratory, Inc. |
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— CWIN City testing
R Brct /IR ENNG Mu’atoﬂ.]‘ll‘lc.

662 CROMWELL AVENUE
ST PAUL. MN 55114
PHONE  612/645-3601

REPORT OF: DENSITY TESTS OF COMPACTED FILL
NSPLSHERBURNE COUNTY GENERATING PLANT

PROJECT: S(E)‘Cf;rggl AI‘%H POND REVISIONS  DATE: September 2, 1982
Northern States Power Co cortEsTor1-C S MeCrossan :
REPORTED TO; X 1-Black & Veatch Consulting Engr
Attn: Roger Anderson .
. Attn: Larry Almalch
Minneapolis, MN 55401 fomens Citu M0 £4114

LABORATORY No. 9-1292

o S EE DB VR O 0 O o O ¥ OB I = o8

TEST NUMBER: E-7 £-8 E-9 E~-10
DATE TAKEN; August 23, 1982 August 23, 1982 August 23, 1982 August 23, 19872
UNIFIED SOIL CLASSIFICATION: Silty sand, Silty sand, Silty sand, Silty sand,
(Moisture-Density Sample Number) — pogtly fine mostly fine mostly fine mostly fine
grained, a grained, trace grained, dark grained, dark
Tittle gravel, of gravel, brown (SM)-5 brown (SM)-5
dark brown dark brown
(SM)-5 (SM)-5
LOCATION: Fast dike, East dike, East dike, East dike,
£ embankment, W embankment, W embankment, W embankment,
coordinate coordinate coordinate coordinate
N865,900 N865,900 N866,065 N865,950
(retest of #E-4)(retest of #E-2)
ELEVATION OF TEST: 977.5" 977.5" 980" 980"
DEPTH BRELOW EXISTING GRADE: 1! 7! 1! 1
FIELD DENSITY DETERMINATICN: ‘
Method Density in Place by Sand-Cone Mcthod, ASTM: D1556-64 (- #¢ Bacis)
Dry Density (pef) 128 125.5 117 110
Moisture Content (%) 7.2 7.0 6.4 7.0
Plus #4 Material (%) 6 4 0 0
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density  {pcf) 125.0 125.0 125.0 125.0
Optimum Moisturc (%) 11.1 11.1 11 11
COMPACTION TEST RESULTS:
Compaction (%) 102.5 100.5 93.5 88
Specified Compaction (%) Q5 95 95 g5

ATTENTION:  Density tests are valid at the focation and elevation of the test only. No representation is made as to
the adequacy of fill and compaction at locations and elevations other than those tested.

AS A MUTUAL PROTECTION TO CLIENTS. THE PUBLIC AND OQURSELVES, ALL REFORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS, AND AUTHOR-
IZATION FOR PUBLICATION OF SYATEMENTS, CONCLUSIONS OR EXTRACTS FROM OR REGARDING OUR REPORTS !6 RESERVED PLNDING OUR WRITTEN APPROVAL

Twin City Testing and Engineizr:; Laboratory, inc.

@ ]
$G-225 (81-A) By 2 Lt &{




tusm city testimg
ANO ENINERNM b oratony, Hac,
662 CROMY/ELL AVENUE
ST PAUL, MN 55114

PHONE  612/645-3601

REPORY OF: DENSITY TESTS OF COMPACTED FILL

NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS DATE: Septenber 2, 1982

BECKER, MN cortesTo:  1-C S McCrossan

repoRTED To: Northern States Power Co 1-Black & Veatch Consulting Engr

Attn: Roger Anderson Attn: Larry Almalch
414 Nicollet Mall P O Box 8405

Minneapolis, MN 55401 Kansas City. MO 64114

LABORATORY No. 9-1292
TEST NUMBER: E-11 E-12 E-13 E-14

DATE TAKEN: August 24, 1982 August 24, 1982 August 24, 1982 August 24, 1987

UNIFIED SOIL CLASSIFICATION: Silty sand, Silty sand, Sand, fine to Sand, fine to

- (Moisture-Density Sample Number)  mostly fine mostly fine medium grained, medium ¢-ained,
grained, trace grained, trace trace of gravel,trace o gravel,
of gravel, of gravel, brown (SP)-6 brown 'SP)-6

E dark brown dark brown

' (SM)-5 (SM)-5

LOCATION: East dike, East dike, tast dike, East dike.
W embankment, W embankment, toe ditch fill +toe ditch fill
coordinate coordinate area, coordi- area, coordi-
NB866,065 NB65,950 nate N865,900 nateNB66,100
(retest of E-9) (retest of E-10)

ELEVATION OF TEST: 980" 980" 860" 960*

DEPTH BELOW EXISTING GRADE: 1! 1! 10" 10"

FIELD DENSITY DETERMINATION: ' -
Method Density in Place by Sand-Cone Methed, ASTM: D1556-64 {- #¢ Basig)
Dry Density (pcf) 121 118.5 111 119

Moisture Content (%) 7.2 7.5 2.0 2.8
Plus #4 Material (%} 1 1 3 3

LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method ASTM:D1557-78, Method "A*", (-#4 Basis)
Maximum Dry Density  (pef) 125.0 125.0 115.2 115.2
Optimum Moisture (%) 11.1 11.1 11.9 11.9

COMPACTION TEST RESULTS:

Compaction {%) 97 g5 9 103
Specificd Compaction (%) 95 g5 a5 95
ATTENTION:  Density tests are valid at the location and elevation of the test only. No representation is made as to
‘ the adequacy of fill and compaction at locations and elevations other than those tested.
l AS A MUTUAL PROTECYTION TGO CLIENTS, THE PUBLIC AND OURSELVES ALL AFPORTS ARK SUBMITTED AS THE CONFIDENTIAL PRGPERTY OF CLIEMNTYI,. AND AUTHOR.
IZATION FOR PUBLICATIOM OF STATEMENTS. CGONCLUSIONS OR EXTRACTYS FROM OH REGARDING QOUR REPORTS 15 RESERVED PENDING OUR WRITTEN APPROVAL
Twin City Testing and Engineering Laberstory, Inc.
- o
Iy ( < .
A e’ .
g 5G-225 (81-A) By e




' CUIM: Oty testing
J BNC @NOINE@rr HIOOraton, nc.
662 CHOMWE LL AVENUE
5T PAUL, MN 55114
PHOUNE  612/845 3601

REPORT OF: DENSITY TESTS OF COMPACTED FILL
NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS DATE: September 2, 1982

BECKER, MN cortes to:  1-C S McCr‘?ssan ‘
REPORTED TO: Northern States Power Co 1~Elacg & VYeatch Consulting Engr

Attn: Roger Anderson ttn: Larry Atmalch

414 Nicollet Mall P G Box 8405

Minneapnlis. MN 55401 Kansas City, MO 64114

LABORATORY No. 9-1292

TEST NUMBER: E-15 E-16 E-17 E-18
DATE TAKEN: August 24, 1982 August 24, 1982 August 25, 1982 August 25, 1982
UNIFIED SOIL CLASSIFICATION: Sand, mostly Silty sand, Sand, fine to  Sand, mostly
(Moisture-Density Sample Number) fine grained, mostly fine medijum grained, fine grained,
trace of gravel,grajned, a trace of gravel,trace of gravel,
brown (SP~SM)-7 Tittle gravel, brown (SP?-& brown (SP-SM)-7
dark brown
{SM)-5
LOCATION: North dike, North dike, East dike, East dike,
s Suembankment, N embankment, E embankment, W embankment,
coordinate coordinate coordinate coardinate
£2,028,750 £2.028,750 N865,750 N865,750
ELEVATION OF TEST: 986" 986" 979"’ 981!
DEPTH BELOW EXISTING GRADE: 10" 10" 8" 8"
FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Basis)
Dry Density {pef) 114 119 11 114
Moisture Content (%) 3.6 6.4 2.8 3.4
Plus #4 Material (%) 1 10 5 2
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Mcthod ASTM:D1557-78, Methed "A", {(-#4 Basis)
Maximum Dry Density  {pcf) 120.0 125.0 115.2 120.0
Optimum Moisture (9) 10.5 11.1 11.9 10.5
COMPACTION TEST RESULTS:
Compactiorn (%) 95 5.5 86.5 95
Specified Compaction (%) 05 95 95 95

ATTENTION:  Density tests are valid at the location and elevation of the test only. No represeniation is made as to
the adequacy of filk and compaction at locations and elevations ather than those tested,

A% A MUTUAL PROTECTIOH TC CLIENTS. THE PUDBLIC AND OURSELVES ALL REPOHTS ARE SUBMITTED AY THE CONFIDERYIAL PROPERTY OF CLIENTS, AND AUTHOR.
IZATION FOR PURLICATION OF STATEMENTS CONCLUSIONS OR L£XTRACTYS FROM OR REGARDING DUR HEPORTS i6 REJERVED PENDING OUR WRITTEN APPROVAL

Twin City Testing ond ?ineering toboratory, Inc,
j < '

/ KL ’6/ 7 Loy
/s

$G-225 (81-A) By



' CLUUIM City? testing
y anoa 2rncprRernsg laucm:t:ofu. .
G662 CHOMWELL AVENUE
ST PAUL. MN 55114
PHORE  612/845.2501

REPORT OF: DENSITY TESTS OF COMPACTED FILL

NSP SHERBURNE COUNTY GENERATING PLANT
BOTTOM ASH POND REVISIONS

BECKER, MN

REPORTED To: NOrthern States Power Co

Attn: Roger Anderson

414 Nicollet Mall

Minneapolis, MN 55401

DATE:
COPIES TO:

September 2, 19872

1-C S McCrossan

1-Black & Veatch Consulting Engr
Attn: Larry ATmaich
P 0 Box 8405
Kansas Citv, MO 64114

8-1292 -

LABORATORY No,

TEST NUMBER: E-19 E-20 E-21 E-22

DATE TAKEN:

UNIFIED SOIL CLASSIFICATION:

{Moisturc-Density Sample Number)

August 25, 1982

Silty sand,
mostly fine
grained, trace
of gravel, dark

Auqust 25, 1982

SiTty sand,
mostly fine
grained, trace
of gravel, dark

August 25, 1982 August 25, 1982

Sand, mostly
fine grained,

Sand, mostly
fine grained,

a Tittle gravel,trace of gravel,
brown (SP-SM)-7 brown (SP=SM)-7

brown (SM)-5 brown (SM)-5

LOCATION: North dike,

S embankment,

North dike,
N embankment,

Toe of east Toe of east
dike, £ embank- dike, E embank-

coordinate coordinate ment, coordi- ment, coordi-
£2,028,900 £2,028,900 nate N865,800 nate 866,000
ELEVATION OF TEST: 979.5° 980.5' 961" 961'
DEPTH BELOW EXISTING GRADE: 10" 10" 8" 8"
FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Mcthod, ASTM: D1556-64 (- # Basis)
Dry Density {pcf) 111.58 125 118.5 118
Moisture Content {%) 5.8 9.3 4.2 3.4
Plus #4 Material (%) 2 3 11 4
LABORATORY MOISTURE-DENSITY RELATION OF 50IL:
Method ASTM:D1557-78, Method "A", {-#4 Basis)
Maximum Dry Density  (pcf) 125.0 125.0 120.0 120.0
Optimum Moisture (%) 11.1 11.1 10.5 10.5
COMPACTION TEST RESULTS:
Compaction (%) 89.5 100 98.5 98
Specified Compaction (%) 95 g5 95 95
ATTENTION:  Density tests are valid at the location and elevation of the test only. No representation is made as to

the adequacy of fill and compaction at Jocations and elevations other than those tested.

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND QURASELVES, ALL REPORTS ARE SUBMITYED AS THE CONFIDENTIAL PROPERTY OF CLIZNTE, AND AUTHOR.
ITATION FOR PUBLICATION OF STATEMENTS. COMCLUSIONS OR EXTRACTS FROM OQOH REGARDING OUR REPORTS 1y RESEAVED HMERNDING QUR WHRITTER APPRDVAL

Twin City Testing and Engineering Laboratory, Inc.

/) c/f( /g,V’/{ .

E $G-225 (B1.A) By




' CUIN ity testing
BNO @NIN@RTING BDOFBTor, .
i oy et
PHONE 6121645 3601
REPORT OF: DENSITY TESTS OF COMPACTED FILL
SHERBURNE COUNTY GEMERATING
BOTTOM ASH POND REVISIONS BDATE: hugust 31, 1982
BECKER, MN cortesto:  1-C 5 McCrossan Inc
REPORTED 10 Northern States Power (o 1-Black & Veatch Consutting Engr
Attn: Roger Anderson Attn: Larry Almalch
414 Nicollet Mall P 0 Box 8405

Minneapolis, MN 55401 Kansas City, M0 64114

LABORATORY No. 9-1292
TEST NUMBER: £-23 E-24 E~-25 E-26
DATE TAKEN: August 25, 1982 August 25, 1982 August 26, 1982 August 26, 1982
UNIFIED SOIL CLASSIFICATION: Sand, fine to Sand, fine to  Sand, mostly Sand, mostly
{Moisture-Density Sample Number)  medium grained, medjum grained, fine grained, fine grained,
a little gravel,trace of ()qrave‘i,trace of gravel,brown (SP)-~8

|
|
8
i
g
i
&
i i brown (SP)-6  brown (SP)-6  brown {SP-SM)-7
|
|
|
|
(]

|
| LOCATION: Fast dike, Fast dike, North dike,  East dike,
' W embankment, E embankment, S embankment, E embankment,
| coordinate coordinate coordinate cocrdinate
ir N866,000 N866,000 £2,028,900 NB66,050
|
‘T ELEVATION OF TEST: 979.5" 978.5' 979.5' 978!
1
! DEPTH BELOW EXISTING GRADE: io" 10" 107 10"
& FIELD DENSITY DETERMINATION:
| Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Baris)
f Dry Density (pct) 111.5 114.5 116.5 104.5
‘ Moisture Contemt {%5) 2.8 4.2 5.8 4.7
| Plus #4 Material {9) 8 4 ? 0
} LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
y Method ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Censity  {pcf) 115.2 1i5.2 120.0 109.8
E Optimum Moisture (%) 11.9 11.9 10.5 13.8
COMPACTION TEST RESULTS:
Compaction (%) 97 99.5 97 95
Specified Compaction (%} 95 95 95 95
ATTENTION: Densily tests arc vaiid at the location and elevation of the test only. No representaticn is made as to
i the adequacy of fill and compaction at Jocations and elevations other than those tested.
i AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC ANG OQURSELVES, ALL REPORTS ARE SURMITTED AS THE CONFIDENTIAL PROPERTY GOF CLIENTS, ARD AUTHOR-
TZATION FOAR PUBLICATION OF SYATEMENTY. COMCLUSIONS OR EXTRACYS FRDM OR REGANDING OUR HEPOATS I3 RESEAVED PENDING OUR WRITTEN APPROYAL
f Twin City Tes}ing aond Engineering Laboratory, Inc.
i n
I l §G-225 (81-A) By [)“1‘1 /?/]/’”‘



Cwir oty testing
} B0 @NOINERTING It orntorLy, inc.
662 CROMMLLL AVENUT
5T PAUL, MN 55144
PHOME  812/545.3601

REPORT OF: DENSITY TESTS OF COMPACTED FILL
SHERBURNE COUNTY GENERATING PLANT

BOGTTOM ASH POND REVISIONS DATE: August 31, 1982
_B“__ECKER, MN COPIES TO: 1-C § McCrossan Inc
rerorTED TO: Northern States Power (o 1-Black & Veatch Consuiting Engr
Attn: Roger Anderson Attn: Larry Almaich
414 Nicollet Mall P 0 Box 8405
Minneapolis, MN 55401 L Kansas City, MO 64114
LABORATORY No, ~ J-1292 -
DATE TAKEN: August 27, 1982 August 27, 1982 August 27, 1982 August 27, 1982
UNIFIED SOIL CLASSIFICATION: Sand, mostly Silty sand, sand, Tine to  Sand, mostly
(Moistare-Density Sample Numbery T ine grained, —mostlv fine medium grained, fine grained,
trace of gravel,arained, a trace of gravel,trace of gravel,
brown (SP-SM)-7 1ittie gravel, brown (SP)-6 brown (SP)-~8
dark brown
(SM-5)
LOCATION: East dike, East dike, East dike, East dike,
E embankment, W embankment, E embankment, FE embankment,
coordinate coordinate coordinate coordinate
N865,800 N865,750 N866,050 NB865,900
ELEVATION OF TEST: 982.5" 984"’ 969" 971.5°
DEPTH BELOW EXISTING GRADE: 10" 10" 1! it
FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- # Bas's)
Dry Density {pef) 120.5 124 120 114
Moisture Content (%) 6.7 7.2 5.5 3.6
Plus #4 Material (%) 2 7 5 b
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density  {pcf) | 120.0 125.0 115.2 109.8
Optimum Moisture {%) 10.5 11.1 11.9 13.8
COMPACTION TEST RESULTS:
Compaction (%] 100.5 99 104 104
Specified Compaction {%) g5 g5 g5 95

ATTENTION:  Density tests are valid at the location and clevation of the test only. Mo representation is made as to
the adequacy of fill and compaction at locations and clevations other than those tested,

AS A MUTUAL PROTECTION TO CLIEMTS. THE PUBLIC AND OURSELVES. ALL REPORTS ARE SUBMITTER AS THE CONFIDENTIAL PROPERTY OF CLIEMTS, AND AUTHOR.
1ZATIOM FOR PUBLICATION CF ETATEMENTS. CONCLUSIONS QR EXTRACTS FROM QR REGARCING OUR REPORTS 15 RESERVED PENDING OUR WRITTEM APPROVAL

Twin City Tpsting and Engineering Loboratery, inc.

" /5 .
$G-225 {81-A) By _ [/ o afdxq




REPORT OF:

> CUnN city testing

J BNC SNOINEETING ICTREOrLY, NG.

G623 CROMWNE L AVENUT
ST PAUL MN 55114
PHONE  612/645.0601

DENSITY TESTS OF COMPACTED FILL

SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS

BECKER, MN

Attn:
414 Nicollet Malil

Northern States Power Co
Roger Anderson

Minneapolis, MN 55401

DATE:
CariES TO:

August 31, 1982

1-C S McCrossan Inc
1-Black & Veatch Consulting Engr

Attn:

Larry Almalch
P 0 Box B405

Kansas City, M0 54114

LABORATORY
TEST NUMBER:

DATE TAKEN:

No, 9-1292

UNIFIED SOLL CLASS{FICATION:

LOCATION:

{Moisture-Density Sample Number)

ELEVATION OF TEST:

DEPTHBELOW

EXISTING GRADE:

FIELD DENSITY DETERMINATION:

E-21

E- 32

£-33

E-34

August 27, 1982 August 27, 1982 August 27, 1982 August 27, 1982

Sand, fine to

Sand, mostly

medium grained, fine grained,
trace of gravel,trace of gravel,trace of gravel,trace of gravel,
brown (SP-SM)-7 brown (SP-SM)-7 brown (SP-SM)-7

hrown (SP)-6

North dike,
N embankment,
coordinate
E2,028,800

987’

10

North dike,
S embankment,
coordinate
£2,028,800

987.5"

10"

Sand, mostly
fine grained,

fast dike,

E embankment,
coordinate
N866,000

971.5"

10“

Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Baris)

Method

Dry Density (pcf)
Moisture Content {%)
Plus #4 Material (%)

111
5.0
4

LABORATORY MOISTURE-DENSITY RELATION OF SOjL:

T S R B SN TN o

Method
Maximum Dry Density  {pcf}
Optimum Moisture {%5)

COMPACTION TEST RESULTS:

Compaction

ATTENTION:

(%)

Specified Compaction (%)

121
6.4
4

115.5
3.4
5

ASTM:D1657-78, Method "A", (-#4 Basis)

115.2
11.9

96.5
95

120.0
10.5

101
95

120.0
10.5

9
95

Sand, mostly
fine grained,

East dike,

E embankment,
coordinate
N865,800

g73*

loli

117

120.0
10.5

97.5
95

Density tests are valid at the location and elevation of the test only. No representation is made as 1o
the adequacy of filf and compaction at locations and clevations other than those tested.

1ZATION FOR PURALICATION OF STATEMENTS CONCLUBIONS OR EXTRACTS FROM OR REGAADING QUH REPORTS 15 REBERVED PENDING GUR WRITTEM APPROVAL

l AS A MUTUAL PROTECTION TO CLIENTS THE PUBLIC AND OURSELVES ALL REFOJRTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS, AND AUTHOR.

i 5G-225 (81-A)

-
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Twin City Testing and Engineering laboratary, inc.
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} B0 RNUTWRRTI IBOOEBrorY, RS,
562 CROMWELL AVENUE
ST PAUL. MN 55114
PHONE  612/645.3601

REPORT OF: DENSITY TESTS OF COMPACTED FILL

' SHERBURNE COUNTY GENERATING PLANT
PROJECT: BOTTOM ASH POND REVISIONS DATE: August 31, 1982

BECKER, MN corsesto:  1-C S McCrossan Inc
rerorTED TO: Northern States Power Co i1-Btack & Veatch Consulting Engr
Attn: Roger Anderson Attn: Larry Almalch
414 Nicollet Mall P 0 Bex 8405
Mioneapolis, MY 55401 kansas City, MO 84114

LABORATORY No. g-129?2

TEST NUMBER: E-35 E-36 E-37 E-38
DATE TAKEN: August 27, 1982 August 27, 1982 August 27, 1982 August 27, 1982
UNIFIED SOIL CLASSIFICATION: Sand, mostly Sand, fine to  %and, fine to Sand, fine to

(Maisture-Density Sample Number)  Tine grained, medium grained, medium grained, medium grained,
trace of gravel,trace of gravel,trace of gravel,trace of gravel,
brown (SP-SM)-7 brown (SP)-6 brown {SP)-6 brown (SP)-6

LOCATION: East dike, East dike, East dike, East dike,
S E embankment, W embankment, W embankment, E embankment,
coordinate coordinate coordinate coardinate
N865,950 N865,950 N866,050 NE66,050
ELEVATION OF TEST:: a9B2! 982.5° og2! 981"
DEFTH BELOW EXISTING GRADE: 10" 10" 10" 10"
FIELD DENSITY DETERMINATION;
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Basis)
Dry Density {pcf) 116.5 116.5 119 115
Maisture Content (%) 8.7 5.3 5.8 6.1
Plus #4 Material {9%) 1 2 3 3
LABORATORY MOISTURE-DENSITY RELATION OF 50IL:
Methad ASTM:D1557-78, Method “A“, (-#4 Basis)
Maximum Dry Density  (pcf) 120.0 115.2 115.2 115.2
Optimum Moisture (%) 10.5 11.9 11.9 11.9
COMPACTION TEST RESULTS:
Compaction (%) 97 101 103 100
Specified Compaction (%] g5 95 95 a5

ATTENTION: Density tests are valid at the location and elevation of the test only. No representation is made as to
the adequacy of filf and compaction at locations and clevations other than thoese tested.

:lllAT‘tQ:u:UAL PFROTECYIQN YO CLi[»NTBA THE BPUBLIC AND QURIZELVES, ALL HEPORTS ARE GUBMITTED AY THE CORFIDENTIAL FROPERTY OF CLIENTS. AKD AUTHON-
OR PUALICATION OF SYATEMENTS CONCLUSIONS QR EXTRACTS FAOM OF REGARDING QUR AERORTS 15 KESERYED PENDING QUR wni{TtN APPROVAL

Twin City Testing ond Engineering Laboratory, Inc.
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a TN city Eestinag
BAC NGRS NG Bbhoractorny, nc.

662 CROMWELL AVENUE

ST PAUL. MN 55114

PHONE  £12/645 3501

REPORT OF: DENSITY TESTS OF COMPACTED FILL
NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS DATE: October 11, 1982
BECKER, MINNESOTA COPIES TO: 1-C S McCrossan

REPORTED TO: Northern States Power Co 1-Black & Veatch Consulting Eng
Attn: Roger Anderson Attn: Larry Almalch

414 Nicocliet Mall
Minneapnlis, MN 6540)

LABORATORY No. 9-1357

TEST NUMBER: E-39 E-40 E-41 E-42

DATE TAKEN; Sept 1, 1982  Sept 1, 1982  Sept 1, 1982  Sept 1, 1982
UNIFIED SOIL CLASSIFICATION: Sand, mostly Sand, fine to  Sand, fine to  Sand, mostly

(Moisture-Density Sample Number) fine grained, medium grained, medium grained, fine grained
trace of grav- trace of grav- a 1ittle grav- trace of grav-

el, brown el, brown el, brown el, brown
(SP-SM)-7 {SP)-6 {SP)-6 (SP-SM)-7
LOCATION: East dike East dike East dike East dike
west embankment west embankment west embankment east embankment
coordinate coordinate coordinate coordinate
N865,802 N865,950 N866,050 N866,100
ELEVATION OF TEST: 985" 985" 986" 981"
DEPTH BELOW EXISTING GRADE: 1! 1! 1 1!
FIELD DENSITY DETERMINATION: '
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Basis)
Dry Density (pef) 122.5 115.5 112.5 123.0
Moisture Content (%) 9.9 8.7 9.3 10.7
Plus #4 Materiai (%) 4 4 7 3
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Methad . ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density — (pef) 120.0 115.2 115.2 120.0
Optimum Moisture (%) 10.5 11.9 11.9 10.5
COMPACTION TEST RESULTS:
Compaction (%) 102 100.5 97.5 102.5
Specified Compaction (%) g5 95 g5 g5

ATTENTION:  Decnsity tests are valid at the location and clevation of the test only. No representation is made as to
(‘he adequacy of fill and compaction at locations and clevations other thar those tested. The test
ocations and number of tests were selected by Twin City Testing &
Engineering Laboratory.

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND QURSELYES. ALL REPORTIS ARE SUDMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS. AND AUTHOR-
JITATION FOR PUBLICATION OF STATEMEHTS. CONCLUSIONS CR EXTAACTS FROM QR REGARDING QUR REPORTS 15 RESERVED PENDING OUR WRITTEN APPROVAL
e

Twin Cjty Testing finjji‘neering Leboratery, Inc.
$G-225 {81-A) By

/




1 TWN Titw testifgg
1 B @nGINeenns IBDOratony, K.
662 CROMWELL AVENUE
ST PAUL, MN 55114
PHONE  612/645.3501

REPORT OF: DENSITY TESTS OF COMPACTED FILL

NSP SHERBURNE COUNTY GENERATING PLANT
BOTTOM ASH POND REVISIONS DATE:
BECKER, MINNESOTA COPIES TO:

Northern States Power Co
Attn: Roger Anderson
414 Nicollet Maljl
Minneapolis.. MN 55401

October 11, 1982

1-C S McCrossan
1-Black & Veatch Consulting Eng
Attrn: Larry Almalch

- e v

E LABORATORY No. 9-1357

! TEST NUMBER: £-43 E-44
DATE TAKEN: Sept 1,1982 Sept 1,1982

! UNIFIED SOIL CLASSIFICATION:

Sand, fine to  Sand, mostly

E-45
Sept 1,1982

Sand, fine to

{Moisture-Density Sample Number) medium grained, fine grained, medium grained,

brown brown {(SP)-7 brown
(SP-SM)-6 (SP-5M)-6

|

| LOCATION: East dike East dike East dike
east embankment east embankment east embankment

‘ coordinate coordinate coordinate

’ N866,000 N865,800 N8ee,000

| (Retest #E43)

| ELEVATION OF TEST: 982" 9837 9g2'

| DEPTH BELOW EXISTING GRADE: 1! 1 1!

FIELD DENSITY DETERMINATION:

LABORATORY MOISTURE-DENSITY RELATION OF SOIL:

ATTENTION:

Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- # Basis)
Dry Density {pcf) 101.5 118 109
Moisture Content {%) 10.2 8.1 10.2
Plus #4 Marerial (%) 6 3 7

115.2
11.9

85
95

Method ASTM:01557-78, Method "A", (-#4 Basis)
Maximum Dry Density  {pcf) 115.2 120.0
Optimum Moisture {95) 11.9 10.5
COMPACTION TEST RESULTS:
Compaction {58) 88.5 98.5
Specified Compaction {20) a5 895

Density tests are valid at the Jocation and clevation of the test only. No representation is made as to
the adequacy of fill and compaction at locations and clevations other than those tested.  Thg test
Tocations and number of tests were selected by Twin City Testing &

Engineering Laboratory

A3 A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND OURSELYES ALL REPOHTS ARE SUBMITTED AS THME COMFIDENTIAL FROPERTY OF CLIENTS, ARD AUTHOR-
JIATION FOR PUBLICATION OF BTATEMENYS. CONCLUSIONS ©ORF EXTRAGTS FROM OR HEGANOING OUR REPQRTS 1% RESERVED PINDING OUR WRITTEN APPROVAL

$1-225 {81-A)

By

Twin City Testing ﬁj?gineering Laboratory, inc.
D /l( /rdz"‘*_ ‘



' Tuin citw testing
§ BNC @NQINGEnnNg BNoratory, .
662 CHOMWELL AVENUE
S PAUL. MN 55114
PHONE  812/645 3601

REPORT OF: DENSITY TESTS OF COMPACTED FILL

; NSP SHERBURNE COUNTY GENERATING PLANT
prosecr:  BOTTOM ASH POND REVISIONS DATE: October 11, 1982
BECKER, MINNESOTA COPIES TO:

Northern States Power Co 1-C 5 Mclrossan

Attn: Roger Anderson . -
414 Nicollet Mall Attn: Larry Almalch

Minneapolis, MV 55401

REPORTED TO: 1-Black & Veatch Consulting Eng

1LABORATORY No. 9-1357 ;
TEST NUMBER: E46 E47 £48 E49 g
DATE TAKEN: Sept 2,1982 Sept 2,1982 Sept 2,1982 Sept 2,1982 3
UNIFIED SOIL CLASSIFICATION: sand, fine to Sand, fine to Sand, fine to Sand, fine to ?
{Moisture-Density Sample Number) medium grained, medium grained, medium grained, medium grained, :
trace of grav- trace of grav- trace of grav- trace of grav- .
el, grown el, brown el, brown el, brown ;
(SP)-6 (SP)-6 (SF)-6 (SP)-6 g
LOCATION: Fast dike Fast dike East dike East dike ;
east embankment east embankment east embankment east embankment
coordinate coordinate coordinate coordinate
N865750 NB865,880 N866,000 N866,120
access road access road
ELEVATION GF TEST: 976" 975! 973" 975!
DEPTH BELOW EXISTING GRADE; 1 1 K 1
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 {- #¢ Bacis)
Dry Density {peh) 109 119 119 111
Moisture Content (%) 5.3 5.8 6.4 5.8
Plus #4 Material (%) 5 4 3 4

LABORATORY MOISTURE-DENSITY RELATION OF SOIL:

Method ASTM:Di557-78, Method "A", (-#4 Basis)
Maximum Ory Density  (pef} 115.2 115.2 115.2 115.2
Optimum Moisture (%) 11.6 11.9 11.9 11.9

COMPACTION TEST RESULTS:

Compaction (%) 95 103 103 86.5
Specified Compaction (%) g5 05 95 g5

ATTENTION:  Density tests are valid at the location and elevation of the test only. No representation is made as to
the adequacy of fill and compaction at locations and clevations other than those tested.

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND OURSBELVES, ALL REFORTS ARE SUBMITTED AS THE CONFIDENTIAL PHROPEATY OF CLIENTS. AND AUTHOR-
{ZATION FOR PUBLICATION OF GTATEMENTS. CONCLUSIONS OR EXTRACTS FROM OR REGARDING GUR REPORTS I8 RESERVED PENDING OUR WRITTEM APPROVAL

Twin City Testing and Engineering Laboratory, Inc.

E FIELD DENSITY DETERMINATION:

$G-225 (81-A) By /%‘ /,””"‘




2 UM CitY Cesting
P gt ] WMNOIWYRRTING lﬂDCWDtDﬂ.J. .

662 CAUMWE LL AVINUT
5T PAUL MN $5114
PHONE  612/645-3601

REPORT OF: DENSITY TESTS OF COMPACTED FILL

NSP SHERBURNE COUNTY GENERATING PLANT
E BOTTOM ASH POND REVISIONS DATE: October 11, 1982
BECKER, MINNESOTA COPIES TO: 1-C S McCrossan

reporTED TO:  Northern States Power Co 1-Black & Veatch Consulting Eng
Attn: Roger Anderson Attn:
414 Nicollet Mall
Minneapolis, MN 55401

Larry Almaich

LABORATORY No. 0-1357
TEST NUMBER: E50 E51 E52 E53
DATE TAKEN: Sept 2,1982 Sept 2,1982 Sept 2,192 Sept 2,1982
| i UNIFIED SOIL CLASSIFICATION: Sand, mostly Sand, mostly Sand, mostly Sand, mostly
{Moisture-Density Sample Number) fine grained, fine grained, fine grained, <fine grained,

trace of grav- trace of grav- trace of grav- trace of grav-
E el, brown el, brown el, brown el, brown
(SP-SM)-7 {SP-SM}~7 (SP-SM)-7 (SP-SM}-7

|
| LOCATION: Fast dike East dike Last dike East dike
j east embankment east embankment east embankment east embankment
coordinate coordinate coordinate coordinate
m N865, 800 N865, 950 NB66,050 N866,120
access road access road
E ELEVATION OF TEST: 978" 977! 975! 976"
DEPTH BELOW EXISTING GRADE: 1! 1! 1! 1t
L I FIELD DENSITY DETERMINATION:
Method Diensity in Place by Sand-Cone Method, ASTM: D1556-64 {- #4 Baris)

i Dry Density {pcf) 121 119 118 122.5
; ‘ Maoisture Content (%) 7.2 6.7 6.1 9.9
| Plus #4 Matcrial (%) 5 4 4 5
[
| E LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
; Method ASTM:D1557-78, Method "A", (-#4 Basis)
o Maximum Dry Density  (pcf) 120.0 120.0 120.0 120.0
B Optimum Moisture (%) 10.5 10.5 10.5 10.5

E COMPACTION TEST RESULTS:

Compaction (%) 101 99 98.5 102
Specified Compaction (%) a5 95 a5 95
ATTENTION:  Density tests are valid at the location and elevation of the test only. No representation is made as to
I the adequacy of fill and compaction at Yecations and clevations other than those tested.
A3 A MUTUAL PROTECTION TO CLIENTS, THE PUBLIT AND CURSELYES.  ALL REFORTS ARE SURBMITTED AS THE CONFIDENTIAL PROPIRTY OF CLIENTS, AND AUTHOR.
IZATION FOR PUBLICATION OF STATEMENTS. CONCLUSIONS OR EXTRACTS FROM OR REGARDING OUR RIPORTS 1% RESERVED PENDING OUR WRITTEN APPROVAL

Twin City Testing and Engineering Loboratory, inc.

bl

$G-225 (81-A) By 4 /,ﬂ/"\




2 tum CItY testing
4 Aand enNQiNeenna ILoratory, N,
667 CROMWELL AVENUE
5T PAUL. MN 55114
PHONE  612/645.3601

REPORT OF: DENSITY TESTS OF COMPACTED FILL

NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS DATE: October 11, 1982
BECKER, MINNESOTA COPIES TO:
REPORTED TO: Northern States Power Co

Attn: Roger Anderson )
414 Nicollet Mall Attn: Larry Almalch

Minneapolis, MN 55401

1-C S McCrossan
1-Black & Veatch Consulting Eng

LLABORATORY No. 9-1357
TEST NUMBER: E-54 E-55 £E-56 £-57

DATE TAKEN: Sept 7,1982 Sept 7,1982 Sept 7,1982 Sept 7,1982

(Moisture-Density Sample Number) medium grained, medium grained, medium grained, medium grained,
a little grav- a little grav- a littie grav- a little grav-
el, brown el, brown el, brown el, brown
(SP-SM)-9 (SP-sSMY-9 (SP-SM)-9 (SP-3M)-9

LOCATION: East dike East dike East dike East dike
west embankment west embankment west embankment east embankment
coordinate coordinate coordinate coordinate
N865,790 N865,900 N866,090 N866,000

ELEVATION OF TEST: 987" 987! ag7' 988"

DEPTH BELOW EXISTING GRADE: 1' 1! 1 1!

FIELD DENSITY DETERMINATION: ' ‘
Method Density in Place by Sand-Cone Mcthod, ASTM: D1556-64 (- #4 Basic)

Dry Density {pef) 124 120 114 118.5
Moisture Content (%) 6.4 6.4 5.3 5.3

E UNIFIED SOIL CLASSIFICATION: Sand, fine to  Sand, fine to Sand, fine to Sand, fine to

Plus #4 Material (%) ) 6 10 6
LARORATORY MOISTURE-DENSITY RELATION OF SOIL:
Meothod ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density  {pcf) 117.7 117.7 117.7 117.7
E Optimum Moisture (%) 13.9 13.9 13.9 13.9
COMPACTION TEST RESULTS:
Compacticn (%) 105 102 97 101
i Specified Compaction {%) 95 95 95 95

ATTENTION: Density tests are valid at the focation and elevation of the test only. No representation is made a5 to
the adequacy of fil! and compaction at locations and clevations other than those tested. l

A8 A MUTUAL PROYECTION TO CLIENTS, THE PUBLIC AND QURSELVES, ALL HIPORTS ARE SUBMITYED A8 THE CONFIDENTIAL PROPERTY OF CLIENTS, AND AUTHOR.
1ZATION FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACTS FAQM OR RAEGAARDIMNG OUR REPLAIS 35 RAFSERVED PENDING OUR WRITTEN APPROVAL

Twin City Testing and Engipeering Laboratory, Inc.

! $G-225 (81-A) By /)A !/%.//A.A-
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REPORT OF:

BN SNSINRETING IBDOratony, Kic.

G632 CRIMWE LL AVENUE
ST PAUL. MN 55114
PRONE  612/645 3601

DENSITY TESTS OF COMPACTED Fil.L

NSP SHERBURNE COUNTY GENERATING PLANT

- TN ity testinc

October 11, 1982

BOTTOM ASH POND REVISIONS DATE:
BECKER, MINNESQOTA comesvo:  1-C S McCrossan
RePORTED T0: Northern States Power Co 1-Black & Veatch Consulting Eng

Attn: Roger Anderson Attn: Larry Almalch
414 Nicollet Mall
Minneanalis, MN 58401

LABORATORY No. 9-1357

TEST NUMBER: E-58 E-59 E-60 E-61

DATE TAKEN: Sept 7,1982 Sept 7,1982 Sept 7,1982 Sept 7,1962

UNIFIED SO CLASSIFICATION:

{Maisture-Density Sample Number)

LOCATION:

ELEVATION OF TEST

DEPTH BELOW EXISTING GRADE;

FIELD DENSITY DETERMINATION:

Method

Dry Density
Moisture Content
Plus #4 Material

Sand, mostly
fine grained,
trace of grav-
el, brown
{SP-SM)-7

East dike

east embankment
coordinate
N865,800

984
1 t

Sand, mostly
fine grained,
a 1ittle grav-
el, brown
(SP-SM)-7

East dike

east embankment
coordinate
N885,950

983
1!

Sand, fine to
mediym grained,
a little grav-
el, brown
{SP}~6

East dike

east embankment
coordinate
N866,150

378.5
ll

Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #+ Bacis)

{pef)
(%)

%)

125
7.0
4

LABORATORY MOISTURE.DENSITY RELATION OF SO1i.:

Method

Maximum Bry Density

Optimum Moisture

COMPACTION TEST RESULTS:

Compaction

Specified Compaction

ATTENTION:

(%)
{%)

120.0
10.5

104.5

95

117
6.7
6

114
5.5
8

ASTM:D1557-78, Method "A", (-#4 Basis)

126.0 115.2
10.5 il1.9
g8 87

95 95

the adequacy of fill and compaction at focations and cvlevations other than those tested.

Sand, fine to
medium grained,
trace of grav-
el, brown
(SP)-6

East dike

east embankment
coordinate
NB66,000

880
11.

115.2
11.9

97
95

Density tests are valid at the location and elevation of the test only. No representation is made as to

AS A MUTUAL PROTECTION Y2 CLIERTS, THE PUBLIC AND OURSCLVES. ALL REPQHTS ARE SUAMITTLD AS THE COREIDENTIAL PRAOPERTY OF CLIENTS. AND AUTHOR.
JIZATION FOR PUNLICATION OF STATEMEINTL CONCLUBIONT OR EXTHACTS FROM OR REGARDING DUR REPORTS IS RESERVED PENOING OUR WRITTEN APPROVAL

$G-225 (81-A)

Testing and Engineering Laboratory, Inc.

Twin Cit
By ;>

A



Cuwin city testing
3 BN Siwenng IBDoratony, inc.
662 CROMWELL AVENUE
ST PAUL, MN 55114

PHONE  612/64%- 3601

ATTENTION:  Density tests are valid at the location and clevation of the test only. No representation is made as Lo
the adequacy of fill and compaction at locations and elevations other than those tested.

AS A MUTUAL PROTECYION TO CLIENTS. THE PUBLIC AND OURBELYES, ALL REPORTS ARE SUBMITTED AR THE CONHFIDENTIAL PAOPERTY OF CLIENTS. AND AUTHOR.
1ZATION FOR PUBLICATION OF STATEMENTE, CONCLUSIONS OR EXTRACTS FROM OR REGARDING OUR REPORTS IS RESIAVED PERDIMG OUR WRITTEN APPROVAL

I REPORT OF: DENSITY TESTS OF CGMPACTED FILL
NSP SHERBURNE COUNTY GEMERATING PLANT
B BOTTOM ASH POND REVISIONS DATE: Octcber 11, 1982
BECKER, MINNESOTA COPLES TO:
> 1-C S McCrossan
reporTED TO:  Northern States P?wer Co 1-Black & Veatch Consulting Eng
E Attn: Roger Anderson Attn: Larry Almaloh
; 414 Nicoliet Mall :
: Minnegpolis., MN 55401
y E LABORATORY No. 9-1357
i TEST NUMBER: E62 £63 E64 E65
: DATE TAKEN: Sept 8,1982 Sept 8,1982 Sept 8,1982 Sept 8,1982
E UNIFIED SOIL CLASSIFICATION: Sand, fine to Sand, fine to  Sand, mostly Sand, mostly
: {Moisture-Density Sample Number) medium grained, medium grained, fine grained, fine grained,
g a little grav- a Tittle grav- a little grav- a Tittle grav-
: el, brown el, brown el, brown el, brown
E (SP-—SM)-Q {SP-SM)-9 (SP-SM)-7 (SP-SM}-—7
E LOCATION: Fast dike East dike East dike East dike
east embankment east embankment east embankment east embankment
! coordinate coordinate coordinate coordinate
N865,850 N866,100 N865,950 N865,800
ELEVATION OF TEST: 985" 981" 984! 816.5
DEPTH BELOW EXISTING GRADE: 1 11 1 1
! FIELD DENSITY DETERMINATION: .
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Bacis)
Dry Density (pef) 115 115 116.5 115
E Moisture Content (%) 5.0 5.3 5.0 6.1
Pius #4 Material (%) 6 8 7 6
! LABORATORY MOISTURE-DENSITY RELATION QF SOIL:
Method ASTM:D1557-78, Method "ATS (-#4 Basis)
Maximum Dry Density  {pef) 117.7 117.7 120.0 120.0
E Optimum Moisture (%) 13.9 13.9 10.5 10.5
COMPACTION TEST RESULTS:
Compaction (%)
E Specified Compaction (%) gg gg gg gg

Twin City Testing and Ej;neering Laboratory, inc.
’al

5G-225 (81-A) By /):/E‘L /2/ a
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REPORT OF:

DENSITY TESTS OF COMPACTED FILL

NSP SHERBURNE COUNTY GENERATING PLANT
BOTTOM ASH POND REVISIONS
BECKER, MINNESOTA

Northern States Power Co

DATE:
COPIES TO:

Tunn citw testing
anNd endmernrKy iphoratony, inc.
662 CROMWELL AVENUE
ST PAUL, MN 55114
PHONE  §12/645-2601

Cctober 11, 1987

1-C S McCrossan

1-Black & Veatch Consulting Eng

Attn: Roger Anderson Attn: Larry Almaich
414 Nicollet Mall
Minnegpntis, MM 55401
LABORATORY No,
TEST NUMBER: E-66 E-67 E-68 E-69
DATE TAKEN: Sept 9,1982 Sept 9,1982 Sept 9,1982 Sept 9,198?7

UNIFIED SOIL CLASSIFICATION:

(Moisture-Density Sample Number)}

LOCATION:

ELEVATION OF TEST:

DEPTH BELOW EXISTING GRADE:

FIELD DENSITY DETERMINATION:

Method

Dry Density
Moisture Content
Plus #4 Material

LABORATORY MOISTURE-DENSITY RELATION OF 501L:

Sand, fine to
medium grained,
trace of grav-

el, brown €%, brown
(SP-SM)-9 (SP-SM)-9

East dike East dike

east embankment east embankment
coordinate coordinate
N866,100 N865,950

982" 985"

1! 1

115
4.7
4

Method

Maximum Dry Density

Optimum Maisture

COMPACTION TEST RESULTS:

Compaction

Specified Compaction

13.9

98
95

Sand, fine to
medium grained,
trace of grav-

117
5.0
3

117.7
13.9

99
9%

Sand, fine to
medium grained,
trace of grav-
el, brown
(SP-5M)-9

Fast dike

east embankment
coordinate
N865,800

985.5'

1!

Density in Place by Sand-Cone Method, ASTM: D1556-64 {- #4 Baris)

120
4.7
s

?STM:01557~78, Method "A", (-#4 Basis)
17.7

117.7
13.9

102
95

Sand, fine to
medium grained,
trace of grav-
el, brown
(SP-SM)-9

North dike
north embankment
coordinate
£2,028,800

983"

117.7
13.¢9

98
95

ATTENTION: Density tests are valid at the location and elevation of the test only. No representation is made as to

the adequacy of fill and compaction at locations and elevations ather than those tested.

AS A MUTUAL PROTECYION TO CLIENTS. THE PUBLIC ARND ODURSELYVES, ALL REPORTS ARL SUBLMITTED A3 THE CONPIDENTIAL PRGPERYTY OF CLIENTS. AND AUTHOR-

IZATION FOR PURLICATION OF STATEMENTS CONCLUSIONS ©R EXTRACTS FHOM OR

HEGARDIMNG QUR

REFPORTE 15 RESERVED PENDING OUR WRITTEN AFPROVAL

$G-225 (81-A)

Twin City Testing and Engineering Laboratory, Inc.

8y




' CLAN CtY testing
| &N SanNcINKenng feDrEtony, e,
662 CHOMWELL AVENUE
ST PAUL, MN 55114
PHONE  612/645.260"

DENSITY TESTS OF COMPACTED FILL

REPORT OF:

X NSP SHERBURNE COUNTY GENERATING PLANT .

PROJECT:  BOTTOM ASH POND REVISIONS DATE: October 11, 1982
BECKER, MINMESOTA COPIES TO: 1-C S McCrossan

REPORTED T0:  Northern States Power Co 1-Black & Veatch Consulting Eng
Attn: Roger Anderson Attn: Larry Almalch
414 Nicollet Mall
Minneanolis.  MN_S5h401

LABORATORY No. 9-1357
TEST NUMBER: E-70 E-71 E~72 E-73

DATE TAKEN; Sept 9,1982 Sept 9,1982 Sept 9,1982 Sept 9,1982

Sand, mostly
fine grained,

UNIFIED SOIL CLASSIFICATION:
(Moisture-Density Sample Number)

Sand, mostly
fine grained,

Sand, mostly
fine grained,

Sand, mostly
fine grained,

a 1ittle grav-

a little grav-

a littTe grav-

a Tittle grav-

el, brown el, brown el, brown el, brown
(SP-5M)-7 (SP-SM)-7 (SP-SM)-7 (SP)-8
LOCATION: North dike North dike North dike North dike
north north north north
embankment embankment embankment embankment
coordinate coordinate coordinate coordinate
£2,028,950 £2,028,980 E2,029,610 E2,029,100
ELEVATION FO TEST: 981" 989" 982" 883"
DEPTH BELOW EXISTING GRADE: 1! 1 1! 1°
FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Basis)
Dry Density (pcf) 122 125 116 107
Maisture Content (%) 6.1 5.5 6.4 6.4
Plus #4 Material (%) a 6 6 7
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density  (pcf} 120.0 120.0 120.0 109.8
Optimum Moisture (%) 10.5 10.5 10.5 13.8
COMPACTION TEST RESULTS:
Compaction (%) 101.5 104 96.5 98
Specified Compaction  {%) 95 95 95 95
ATTENTION:  Density tests are valid at the location and clevation of the test oaly. No representation is made as to

the adequacy of fill and compaction at locations and elevations other than those tested,

AS A MUTUAL PROTECTION TO CLIENTS.THE PUBLIC AMD OURSELVES, ALL REFORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS, AND AUTHOR-
IZATION FOR PUBLICATION OF SYATEMENTS, CONCLUSIONS R EXTRACTS FAOM OR REGAROING QUR REPORTS 1S RESEAVED PENDING OUR WRITTER APPROVAL

Twin City Te;ﬁ@i and Enginexr'ng L.aboratory, Inc.
5G-225 (81-A) By O /% - //“)‘ »




AN city testing
=g BN ENCINERTIrG imDoratoru, .
66 CHOMWE (L AVENUE
51 PAUL, MN 55114
PHONE  B12/G45. 3601

DENSITY TESTS OF COMPACTED FiLL

NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS PATE:
BECKER, MINNESQTA COPIES TO:
Northern States Power Co

Attn: Roger Anderson

414 Nicoltet Maiil

Minpeanolis. ML 65401

oy

REPORT OF:

STt

PROJECT: October 11, 1982

1-C S McCrossan
1-Black & Veatch Consulting Eng
Attn: Larry Aimalch

REPORTED TO:

LABORATORY No. 4-1357

TEST NUMBER:

DATE TAKEN:

UNIFIED SOIL CLASSIFICATION:

{Moisture-Density Sampie Number)

E-74
Sept 10,1982

Sand, fine to

medium grained, medium grained,

trace of grav-

E-75
Sept 10,1982
Sand, fine to

trace of grav-

£E-76
Sept 10,1982
Sand, fine to

medium grained,
trace of grav-

E-77
Sept 10,1982
Sand, fine to

medium grained,
trace of grav-

el, brown el, brown el, brown el, brown
(SP-SM)-9 {SP-SM)-9 (SP-SM)-g (5P-SM)-9
LOCATION: North dike North dike North dike North dike
north narth north north
embarnkment embankment embankment embankment
coordinate coordinate coordinate coordinate
£2,028,620 k2,028,800 £2,029,000 £2,028,900
ELEVATION OF TEST: 393" 9g2! 990" 991"
DEPTH BELOW EXISTING GRADE: 1t 1! 1! 1
FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 {- #¢ Basis)
Dry Density {pef) 123 112 1i4 112
Moisture Content (%) 5.0 5.3 5.5 5.0
Plus #4 Material (%) 5 3 4 5
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density  (pci) 117.7 117.7 117.7 117.7
Optimum Moistuce {90) 13.9 13.9 13.9 13.9
COMPACTION TEST RESULTS:
Compaction (%) 114 95.5 97 85.5
Specified Compaction (%) 95 95 95 95

ATTENTION: Density tests are valid at the focation and elevation of the test only. No representation is made as to

the adequacy of fill and compaction at locations and elevations other than those tested.

AS A MUTUAL PHOTECTION TO CLIENTS, THE PUDLIC AND OURSELVES. ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPZRTY OF CLIEMTS, AND AUTHOR.
FIATION FOR PURLICATION QF STATEMENTS. CONCLUSIONS OR EXTRACTS FAROM DR REGARDING OUR REFORIS 1§ REJERVED PENDING OUR WRITTEN APPROVAL

l Twin City Testing and 3Ineeﬁng Laboratory, ine.

By O”&ﬁ

5G-225 (81-A)

fi Yl '
/



S

d CUIR CITY testimog

BN NIRRT sDoratony, .
Ol CRORANT LT AVENUE
ST PAUL MN 55134
PHOME  612/645 3601

REPORT OF: DENSITY TESTS OF COMPACTED FILL

NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS

BECKER, MINNESOTA

Northern States Power (o

Attn: Roger Anderson

October 131, 1982

1-C S McErossan _
1-Black & Veatch Consulting Eng

DATE:
COPIES TO:

UNIFIED SO!IL CLASSIFICATION:
{Moisture-Density Sample Number)

Sand, mostly
fine grained,
a little grav-

Sand, fine to
medium grained,
a little grav-

Sand, mostly
fine grained,
a 1ittle grav-

414 Nico]'le.t Ma]] Attn: LaY'Y'y A?ma]Ch
Mirneapolis, MN 55401

LABORATORY No. 9-1357

TEST NUMBER: E-78 £-79 E-80 E-81

DATE TAKEN: Sept 10,1982 Sept 10,1982 Sept 10,1982 Sept 10,1982

Sand, mostly,
fine grained,
a Tittle grav-

el, brown el, brown e}, brown el, brown
(SP-SM)-7 (SP-SM)-9 (SP)-8 (SP-SM)-7
LOCATION: North dike North dike North dike North dike
north north south south
embankment embankment embankment ambankment
coordinate coordinate coordinate coordinate
£2,028,700 £2,028,950 E2,028,850 £2,028,940
ELEVATION OF TEST: 5586 394° ag91.5! g9z’
DEPTH BELOW EXISTING GRADE: 1? 1! 11 1
FIELD DENSITY DETERMINATION: .
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #£ Basts)
Dry Density (pcf} 117 122 110 120
Moisture Content (%) 5.0 6.1 5.0 5.5
Plus #4 Material (%) 8 6 L 5
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density  (pcf) 120.0 117.7 119.8 120.0
Optimumm Moisture {%) 10.5 13.9 13.8 10.5
COMPACTION TEST RESULTS:
Compaction {5) 97 103.5 100 100
Specified Compaction {96) 95 g5 95 05

ATTENTION:  Density tests are valid at the location and elevation of the test only. No representation is rade as to

the adequacy of fill and compaction at locations and clevations other than those tested.

AS A MUTUAL PROTECTION TO CLIENTS.THE FUBLIC AND OURSELVES, ALL REIFPORTS ARL SUBMITTED AN THE COMFIDENTIAL PROPERTY OF CLIENTS, AND AUTHON.
JZTATION FOR FUBLICATION OF STATEMENTS. CONCLUSIONS OR IXTRACTS FROM OR REGARDING QUR REPURTE 15 RESERVED PENDING QUR WRITTEN APPROVAL

Twin City Testing and Engineering Laboratory, Ine.
$G-225 (B1-A) By /)J.L TN




' TUIN CICY testing
BN enginaaennc IDDOrMton, inc.
662 CROMWELL AVENUE
ST PAUL, MN 55114
PHONE  612/645.3601

DENSITY TESTS OF COMPACTED FILL

NSP SHERBURNE COUNTY GENERATING PLANT
BOTTOM ASH POND REVISIONS

BECKER, MINNESOTA

Northern States Power Co

REPORT OF:

October 11, 1982

1-C S Mclrossan
1-Black & Veatch Consulting Eng

PROJECT: DATE:

COPRIES TO:

REPORTED TO:

Attn: Roger Anderson Attn: Larry Almaich
414 Nicollet Maltl
Minnsapoiis, MM RR401

LABORATORY No.  9-1357

TEST NUMBER: E-82 E-83 E-84 E-85

DATE TAKEN: Sept 13,1982 Sept 13,1982 Sept 13,1982 Sept 13,1982

Sand, mostly
fine grained,

UNIFIED SOIL CLASSIFICATION: Sand, mostly Sand, mostly Sand, mostly

(Moisture-Density Sample Number)

a 1ittle grav-

fine grained,
a 1ittie grav-

fine grained,
a 1ittle grav-

fine grained,
a ltittle grav-

el, brown el, brown el, brown el, brown
1SP-SM)~7 {SP-SM)-7 (SP-SM)-7 {SP-5M}-7
LOCATION: North dike North dike North dike North dike
north north south south
embankment embankment embankment embankment
coordinate cocrdinate coordinate coordinate
£E2,029,000 £2,028,940 £2,028,850 £2,029,980
ELEVATION OF TEST: 995! 995" 993.5! 494 .5'
DEPTH BELOW EXISTING GRADE: 1t 1! 1! 1!
FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Basis)
Dry Density (pef) 124 125 122 125
Moisture Content (%) 5.5 5.0 6.1 5.8
Plus #4 Material (%) 8 6 10 6.
LABORATORY MOISTURE-DENSITY RELATION QF SOIL:
Method _ ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density  (pcf) 120.0 120.0 120.0 120.0
Optimum Moisture {96) 10.5 10.5 10.5 10.5
COMPACTION TEST RESULTS:
Compaction (%) 103 104 101.5 104
Specified Compaction  {%) 95 a5 95 95

ATTENTION:  Density tests are valid at the location and elevation of the test only. No representation is made as to

the adequacy of fill and compaction at locations and elevations other than those tested.

AB A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND QURSELVES, ALL REPORTS ARE SUBMITTED AN THE CONFIDENTIAL FHOPERTY OF CLIENTS. AND AUTHOR-
IZATION FOR PUBLICATION OF SYATEMENTS. CONCLUBIONS QR EXTRACTS FROM OR REGARDIMG CUR REPORTS 1S RESERVED PENDING QUR WRITIEM APPROVYAL

Twin City Testing and Engineering lLaboratory, Inc,

$G-225 {B1-A) By




Cunr: City? cesting
BN ENOHWERTIEG RDOOratony, e,
667 CROMWELL AVEMUE
ST PAUL. MN 55114
FHONE  612/845.3601

REPORT OF: DENSITY TESTS OF COMPACTED FILL
NSP SHERBURMNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS DATE: October 11, 1982
BECKER, MINHESOTA COPIES TO: 1-C S McCrossan

REPORTED TO: Northern States Power Co 1-Black & Veatch Consulting Eng
Attn: Roger Anderson Attn: Larry Almalch

414 Nicollet Mall
Minneapoiis, MN 55401

LABORATORY No, 9-1357

TEST NUMBER: E-86 E-87 E-88 E-89

DATE TAKEN: Sept 14,1982  Sept 14,1982  Sept 14,1982  Sept 14,1982
UNIFIED SOWL CLASSIFICATION: Sand, fine to  Sand, mostly Sand, mostly Sand, fine to

{Moisture-Density Sample Number)  mediym grained, fine grained, fine grained, medium grained,
a_little grav- a Tittle grav- a little grav- trace of grav-

al, brown el, brown el, brown el, brown
(SP-SM)-9 (SP-SM)-7 (SP-sM)-7 (SP-SM)-9
LOCATION: Fast dike East dike East dike Fast dike
east embankment east embankment east embankment west embankment
coordinate coordinate coordinate coordinate
N866,100 N865,900 N865,800 N865,850
ELEVATION OF TEST: 984" 984. 5" 988" 987"
DEPTH BELOW EXISTING GRADE: 1! 1 1" X
FIELD DENSITY DETERMINATION: ‘
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 {- #4 Basis)
Dry Density {peh) 119 121 121.5 121
Maisture Cantent (95) 6.1 7.0 6.7 6.1
Plus #4 Material {9%) 6 6 7 3
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Methad ASTM:D1557-78, Method “"A", (-#4 Basis)
Maximum Dry Density  (pcf) 117.7 120.0 120.0 117.7
Optimum Moisture (%) 13.9 10.5 10.5 13.9
COMPACTION TEST RESULTS:
Compaction (%) 101 10 101.5 103
Specified Compaction {%) 95 95 95 g5

ATTENTION:  Density tests are valid at the location and elevation of the test only. No representation is made as io
the adequacy of fill and compaction at Jocations and elevations other than those tested.

A% A MUTUAL PROTEGCTION YO CLIENTS. THE PUBLIC AND OURSCLVLS, ALL HEFORTS ARE SUDMITTED AY THE CONFIDENTIAL PROFESRTY OF CLIENTS. AND AUTHOR-
IZATION FOR PUBLICATION OFf STATEMENTS, CONCLUSIONS OR EXTRACTE FROM OR REGARDING QOUR REPORTS 13 RESERVED PENDING GUR 'WRITTEN APPROVAL

Twin City Testing and Engingering Laboratery, lnac.

5G-225 (B1-A) By [,)c/ti %’




tuwin city testing
ANG @NQINELNMI BDOFBtONS, INc.
667 LROMWE L AVENUE

ST PAUL MN 55114

PHONE  B12/645.26M

REPORT OF: DENSITY TESTS OF COMPACTED FiLL

NSP SHERBURNE COUNTY GENERATING PLANT
BOTTOM ASH POND REVISIONS DATE:
BECKER, MINNESOTA COPIES TO: 1-C S McCrossan

October 11, 1982

rerorTED TO:  Northern States Power Co 1-Black & Veatch Consulting Eng
Attn: Roger Anderson Attn: Larry Almalch

214 Nicollet Mall
Minneapolis, MN_55401

LABORATORY No, 9-1357
TEST NUMBER: E-90 E-91 E-92
DATE TAKEN: Sept 14,1982 Sept 14,1982 Sept 14,1982
UNIFIED SOIL CLASSIFICATION: Sand, fine to  Sand, fine to  Sand, mostly
(Moisture-Density Sample Nummber) medium grained, medium grained, fine grained,
a Tittle grav- a 1ittle grav- a little grav-

| E el, brown el, brown el, brown

(SP-SM)-9 (SP-SM)-9 (SP)-8

LOCATION: East dike East dike East dike
west embankment west embankment west embankment
coordinate coordinate coordinate
N86E, 000 N865,800 N866,100

ELEVATION OF TEST: 987.5' 988.5' 989"

DEPTHBELOW EXISTING GRADE: 1! 1! 1

FIELD DENSITY DETERMINATION: .
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 {- # Baris)
Dry Density {pcf) 124 112 105
Moisture Content (%) 5.5 5.0 5.0
Plus #4 Material (%) 7 7 g

LABORATORY MQISTURE-DENSITY RELATION OF SO{L:
Mcthod ASTM:D1557-78, Method "A", (-#4 Basis)

Maximum Dry Density  (pci) 117.7 117.7 109.8
Optirnum Moisture (%) 13.9 13.9 13.8

COMPACTION TEST RESULTS;
Compaction {95) 105 a5 95.5
Specificd Campaction (%) a5 95 95

E the adequacy of fill and compaction at locations and elevations other than those tested.

E-93
Sept 14,1982

Sand, mostly
fine grained,
a 1ittle grav-
el, brown
(sP)-8

Fast dike

east embankment
coordinate
N865,850

9s0’

109.8
13.8

104.5
95

ATTENTION:  Density tests are valid at the tocation and elevation of the test only. No representation is made as to

Twin City Testing and Epgineering Laboratory, Inc.

! 5G-225 (81-A) By //);./\/1 lfg{tﬁ\

AB A MUTUAL PROTECTION TO CLIENTS.THE PUBLIC AND QUHSELVES ALL REPOARTS ARE SUBMITTED A% THE CONFIDENTIAL PROPERTY OF CLIENTS, AND AUTHOR-
1ZATION FOR PUBLICATION OF STATLMENTS. CONCLUSIONS OR EXTRAGCTS FROGM OR REGAADING OUR RLPGRTS 18 RESBLRYED PENDING OUR WHRITTEN APPHROVAL



' TUUiN City? teskting |
BN RIYINERNIM ianoratoru, c,

EG2 CHOMWELL AVENUE

ST PAUL MN 55114

PHONE  612/645.360

REPORT OF: DENSITY TESTS OF COMPACTED FILL
NSP SHERBURNE COUNTY GENERATING PLANT

October 11, 1982

BOTTOM ASH POND REVISIONS DATE:
BECKER, MINNESOTA COPIES TO: 1-C & McCrossan

rerorTED TO: Norihern States Power Co 1-Black & Veatch Consulting Eng
Attn: Roger Anderson Attn: Larry Almalch

414 Nicollet Mall
Minneapolis, MN 5R401

LABORATORY No. 9-1357

TEST NUMBER: £-94 F-05 E-96 E-97
DATE TAKEN: Sept 16,1982 Sept 16,1982 Sept 16,1982 Sept 16,1982
UNIFIED SOIL. CLASSIFICATION: Sand, fine to  Sand, fine to Sand, fine to Sand, fine to

(Moisture-Density Sample Number) medium grained, medium grained, medium grained, medium grained,
a littie grav- a little grav- a Tittle grav- a little grav-

el, brown el, brown el, brown el, brown
(SP-SM)-9 (SP-SM)-9 (5P-SM)-9 (SP-SM)-9
LOCATION: Fast dike East dike tast dike East dike
east embankment east embankment west embankment west embankment
coordinate coordinate coordinate coordinate
N866,050 N865,800 865, 700 N866,000
ELEVATION OF TEST: Qa1 992"t 890! 991!
DEPTH BELOW EXISTING GRADE: 1t L 1" 1
FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Method, ASTM: D1556-64 (- #4 Bagis)
Dry Density {pcf) 120 114.5 115 116
Moisture Cantent (%) 5.5 5.0 5.5 5.8
Plus #4 Material (%) 10 6 7 6
LARORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density  {pcf) 117.7 117.7 117.7 117.7
Optimum Moisture (%) 13.9 13.9 13.9 13.9
COMPACTION TEST RESULTS:
Compaction {%) 102 97.5 98.5 98.5
Specified Compaction (%) 95 95 95 95

ATTENTION:  Density tests are valid at the location and elevation of the test only, No representation is made as to
the adequacy of fill and compaction at locations and elevations other than those tested.

AS A MUTUAL PROTECTION TO CLIENTS THME PUBLIC ANDO OURSELYES, ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL FROPERTY OF CLIEMTS, AND AUTHOR.
12ATION FOR PURLICATION OF STATEMENTS, CONCLUSIONS OR E£XTRACTS FROM OR REGARDING OQUR REPORTE 12 RESERVED PENDING QUR WRITYEN APPROVAL

Twin City Testing end Engineering Laboratory, Inc.

5G-225 (81-A) By /QJ( @ ?]fnn'




tuwunm Citw testing
B SINEETnCy IDoratori, 1IN,
662 CROMWELL AVENUE
ST PAUL, MN 85114
PHOMNE  812/845-3601

REPORT OF: DENSITY TESTS OF COMPACTED FILL
NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS DATE" October 11, 1982
BECKER, MINNESOTA COPIES TO: 1-C S McCrossan
REPORTED TO:  Northern States Power Co 1-Black & Veatch Consulting Eng
Attn: Roger Anderson Attn: Larry Almalch
414 Nicollet Mall
Minneapolig, MM 55401
LABORATORY No. 9-1357
TEST NUMBER; E-98 £E-99 E-100 E-101
DATE TAKEN: Sept 17,1982 Sept 17,1982 Sept 17,1982 Sept 17,1482
UNIFIED SOIL CLASSIFICATION: Sand, fine to Sand, fine to Sand, fine to  Sand, fine to
(Moisturc-Density Sample Number] medium grained, medium grained, medium grained, medium grained,
trace of grav- a little grav- a little grav- trace of grav-
el, brown el, brown el, brown el, brown
(SP-SM}-9 (SP-SM)-9 (SP-SM)-5 {SP-SM)-9
LOCATION: East dike East dike East dike East dike
east embankment east embankment west embankment west embankment
coordinate coordinate coordinate coordinate
N365,800 NB866,000 N865,900 N866,100
ELEVATION OF TEST: 993! 994! 992! 993!
DEPTH BELOW EXISTING GRADE: 1t 1 1! 1
FIELD DENSITY DETERMINATION:
Method Density in Place by Sand-Cone Method, ASTM: D1556.64 (- #¢ Basis)
Dry Density (pef) 118 112 112 113
Moisture Centent (%) 5.0 ) 5.0 5.5
Plus #4 Material (%) 3 6 6 4
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Mecthod ASTM:D1557-78, Method "A", (-#4 Basis)
Maximum Dry Density  {pef) 117.7 117.7 117.7 117.7
Optimum Molsture (%) 13.9 13.9 i3.9 13.9
COMPACTION TEST RESULTS: '
Compaction {%) 100 g5 95 896.5
Specificd Compaction (%) 95 95 g5 95

ATTENTION:  Density tests are valid at the location and elevation of the test only. No representation is made as w
the adequacy of fill and compuction at locations and elevations other than those tested.

AS A MUTUAL PROYECTION TO CLIEHTE, THE PUBLIC AND QURSELVES. ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PHOPERTY OF CLIENTS, AMD AUTHOR.
IZATION FOR PUBLICATION OF STATYEMENTS. CGNCLUSIONS OR EXTRACTS FROM O REGARDING OUR REFORTS 15 RESERVED PENDING OUR WRITTEN APPROVAL

Twin Cit}/)Tesﬁng and Engineering Loboratory, inc,

v

5G-225 (81-A) By : '




MOISTURE-DENSITY RELATIQNSHIPS

twimnm city testing




cuuim cicy? testing
§ BNO eNguenrg Isboratory, inc.
" 660 CROMWE (L AvENUIF
ST PAUL MW 55114
PHONE 612645 2601

MOISTURE - DENSITY CURVE  cuwne o 1
NSPSHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS  parte: August 24, 1982
BECKER, MN 1-C S McCrossan Inc
REPORTED 7O Northern States Power Co COMESTO: 1 Black & Veatch Consulting Engr
LABORATORY NO. 9-1292 Attn: Larry Almalch
P 0 Box 8405
METHOD OF TEST:  ASTM:D1557-78, Method "A" Kansas City, M0 64114
TYPE OF MATERIAL: Sandy clay, brown (CL)
MAXIMUM DENSITY: 128.3 Ib./cu, ft. OPTIMUM MOISTURE 11.C o

9 10

11 12 13 1
}ﬁ MOISTURE CONTENT _____ o,




| ﬂ twin citw testing )
‘ O B v e
‘ y gj“ f"’ﬁf\)t MIN ;'h:'}';
‘ E PHONE 612,645 3801
\ MOISTURE - DENSITY CURVE  swmnrro 2

‘ NSP SHERBURNE COUNTY GENERATING PLANT
¥ BOTTOM ASH POND REVISIONS  DATE: hugust 24, 1962
| REPORTED 1O: BECKER, MN COPIES TO: 1. sulti
| Northern S5tates Power Co 1 E]c?:gk &Lgiitcg]ﬁg?éghmg Engr
g veonTor e 9-1292 P 0 Bux 8405
| . ASTM:D1557-78, Method "A" Kansas City, M0 64114
1 METHOD OF TEST:
\
| I TYPE OF MATERIAL: Sandy clay, brown (CL)
|
 MAXIMUM DENSITY: 126.0 tb./cu. ft. OPTIMUM MOISTURE 11-3 o
\
i i [ ! : T
‘ 1 ot
[ ] ! H
E 127 i
I
| i26 ] - e
| E - ke 1
Nk Wi
3 2 | :

L
| i\ [+ AY
TSz £ S i
' E l | "

- / X

-
| 1 i
| E% !
B 124 J q
> k
| lz‘. \ ;
| T 41} §
l a 123
|
\
l{ i |
| a 122 ‘

9 10 11 12 13 14
B MOISTURE CONTENT %




’ tnnsnwncntﬁa'txasstmr1c3

. B BN @TING OO oy, e,
y 602 CHOMWE LI AVE yp
ST PAUL MN 55114
PHONE 612 fa5 3801

MOISTURE - DENSITY CURVE oo, 3

NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS  parte: August 24, 1982
BECKER, MN COPIES To. 1-C S McCrossan Inc
Northern States Power Co o: 1-Black & Veatch Consulting Engr

LABORATORY NO. 9-1292 Attn: Larry Almalch
P 0 Box 8405
METHOD OF TEST: ASTM:D1557-78, Method "A" Kansas City, MO 64114
TYPE OF MATERIAL:  Clayey sand, mostly fine grained, reddish brown (SC)

MAXIMUM DENSITY: 134.8 Ib./cu. ft. OPTIMUM MOISTURE 8.4 o,

6 / 8 1
MOISTURE CONTENT %




twin city testing

j BNO NOQMARNNR] BDOBLOryY, Inc.

i BE2 CROMWELL AVE NI
B 5T PAUL MN 55114
M ( PHONE 612545 3600
. E e MOISTURE - DENSITY CURVE  summe ro. 4
53 NSP SHERBURNE COUNTY GENERATING PLANT
B o PROJECT: BOTTOM ASH POND REVISIONS  DATE: August 23= 1982
; E . BRECKER, MN COPES To. 1-[(31]5 ?;Ic rgssanhlgc . )
g ReoRE YO Northern States Power Co + LBlack &Lagi;c R Consulting Engr
imaonmonv NO. 9-1292 PO Box 8408
METHOD OF TEST:  ASTM:D1557-78, Method “A" Kansas City, M0 64114
E TYPE OF MATERIAL: Sandy clay brown (SC-CL)
MAXIMUM DENSITY: 123.9 Ib./cu. ft. OPTIMUM MOISTURE 11.2 o
; E 125 L
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l MOISTURE CONTENT %




= CuiN ity testirg
3 BNO engineenng BOoratory, inc.,
| < Sav e
b PHONE B12.64% 360
MOISTURE - DENSITY CURVE  sumero, S
NSP SHERBURNE COUNTY GENERAT ING PLANT September 2, 1982
BOTTOM ASH POND REVISIONS  DATE: eptember 2, 198
: inmmm . BECKER, MN COPIES To. 1-C S McCrossan o
- ' Northern States Power Co ' l-gliﬁk ﬂgﬁi;ﬁ&g?éﬁ“mg Engr
amwnAToaY NO. 9-1292 P 0 Box 8405
METHOD OF TEST:  ASTM:D1557-78, Method A Kansas City, MO 64114
E TYPE OF MATERIAL: 511ty sand, mostly fine grained, dark brown (SM)
MAXIMUM DENSITY: 125 ¢ Ib./cu, ft. OPTIMUM MOISTURE 17 .1 %
i | i Y
3 ! 1261 ; , wwa
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MOISTURE CONTENT %




| i REPORYED TO:

! LABORATORY NO.
METHOD OF TEST:
TYPE OF MATERIAL:

MAXIMUM DENSITY:

tunrm it testing
—— G RTCHIRENNG IDOratorny. nc.
B0 CRORMGYVE L AVE RN
ST PAUL MN 55114
PHONE 612 645 3pin

MOISTURE - DENSITY CURVE SAMPLE NO, 3
NSP SHERBURNE COUNTY GENERATING PLANT

BOTTOM ASH POND REVISIONS  parte: August 24, 1982
BECKER, MN COPIES 10 1-€ S McCrossan Inc
Northern States Power Co ' 1~-Black & Veatch Consulting
9-1292 Attn: Larry Almalch

P 0 Box 8405
ASTM:D1557-78, Method "A". Kansas City, M0 64114

Sard, fine to medium grained, brown (SP)

116.2 Ib./cu. ft. OPTIMUM MOISTURE 11.9 o

117 1

cebri e

116

oy

.........

—de

10 11 12 13 14
MOISTURE CONTENT LA

Engr



121 =

e

LABORATORY NO.

METHOD OF TEST:
TYPE OF MATERIAL:

MAXIMUM DENSITY:

tunm Citw testing
B aNQINEen N EDOrRtory, inc.
BL2 CROMWE Ly ACT g

ST PAUL MN 55114

FHONE 1D 6d% 301

MOISTURE - DENSITY CURVE  samrero. 7
NSP SHERBURNE COUNTY GENERATING PLANT .
BOTTOM ASH POND REVISIONS  DATE: fegtg‘”aegrz' 1982
BECKER, MN COMEST0:  1.Black & Vesich Comsulting E
Northern States Power Co ‘ FAtt:i- LarryCAimg?iﬁ tng tngr
9-1292 P 0O Box 8405

ASTM:D1557-78, Method "A" Kansas City, MO 64114

Sand, mostly fine grained, brown (SP-SM)

120.0 ib./cu. ft. OPTIMUM MOISTURE 10.5 %

J S,
1

rivara ek Pa——

i

9 10 11 12 13
MOISTURE CONTENT %




= Cuim CIty testing .
BANC SOERTBRTITG mormtmu. lfu:
ST PAOL At
PHONFE a1y Ggay am
MOISTURE - DENSITY CURVE  saweuno. &
SHERBURNE COUNTY GENERATING PLANT Auqust 31. 1982
BOTTOM ASH POND REVISIONS  DATE: 1ot = MeCrostan Tng
REPORTED 1O BECKER, MN COPIES 10: - . :
Northern States Power Co 1 E'}:igk &L\aiiitcghﬁg?iz]tmg Engr
LABORATORY NO. 91292 5o Box 84055’
. ASTM:D1557-78, Method "A". Kansas City, M0 64114
METHOD OF TEST:
TYPE OF MATERIAL: oand, mostly fine grained, brown {SP)
MAXIMUM DENSITY; 109.8 Ib./cu. ft. OPTIMUM MOISTURE 13-8 o
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MOISTURE -DENSITY CURVE  saue vo. 9

NSP SHERBURNE COUNTY
GENERATING PLANT :
BOTTOM ASH POND REVISIONS 1-C & McCrossan
BECKER, MINNESOTA COPIES T0:

Northern States Power Co

October 11, 1982

1-Black & Veatch Consulting Eng

9-.1357 Attn: Larry Almalch

ASTM:D1557-78, Method “A"

Sand, fine to medium grained, brown (SP-SM)-9

MAXIMUM DENSITY: 117.7 Ib./cu. ft. OPTIMUM MOISTURE 13.9 o4
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FIELD DENSITY TESTS

BORROW AREA

Cuwin cky testing
ey w0 ENOMEIMNG BOSIAKDN, NC.




REPORT OF:

- Euuim Cityw testing

j anc engneenng laboratony, nc,

562 CROMWELL AVENUE
ST. PAUL. MN 55114

PHONE

TESTS OF SOIL

NSP SHERBURNE COUNTY GENERATING PLANT
BOTTOM ASH POND REVISIONS

repoRrTED TO: BECKER, MINNESOTA

-—'—-‘——:xzéd:}
LABORATORY No.

Northern States Power Co
Roger Anderson

Attn:
414 Nicollet Mall

DATE:

FURNISHED BY:

COPIES TO:

August 25,

B12/645 3601

1982

1-C S McCrossan
1-Black &Veatch Consulting

9-1292

SAMPLE NUMBER:

SAMPLE IDENTIFICATION:

LOCATION SAMPLED:

UNIFIED SOIL CLASSIFICATION:

MECHANICAL ANALYSIS:

Passing

LABORATORY MOISTURE-DENSITY RELATION OF SQIL:

3/8"
#4
#10
#40
#100
#200

¥ a4

1

Proposed Clay
Core Fill

Borrow Area

Sandy Clay.
a little
gravel, brown (CL)

100%
98
96
84
62
57

Method -

Maximum Dry Density (pcf)

Optimum Moisture (%)
LL
PL
PI

ASTM:D1557
Modified
128.3

11.0

Undisturbed Field Density {pcf) 94

2

Proposed Clay
Core Fill

Borrow Area

Sandy Clavy
a little
gravel, brown (SC-CL)

100%
95
92
75
59
48

{see attached curve)

ASTM:D1557
Modified
126.0

11.3

26

13

13

AS A MUTUAL PROTECTION TO CLIENTS. THE PUBLIC AND OURSELYES. ALL REPORTS ARE SUBMITYED AS THE CONFIDENTIAL FROPERATY OF CLIENTS, AND AUTHON.
1ZATION FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACTS FROM OR REGARDING QUR NEPQRTS 18 HAESERVED PENDING OUR WHITTEN APPROVAL

Twin City Testing ond Eng/i}eering taboratory, Ine.
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TESTS OF SOIL

REPORT OF:

PRQJECT:

BOTTOM ASH POINT REVISIONS
reporTED To: BECKER, MINNESOTA

Northern States Power Co

Attn: Roger Anderson

414 Nicollet Mall
__.,M-'nnn-\pn1-:..’%_l LLCAN1

Luuimn citw teskting

= a@ncd enaineEenng iaBboracory, nec.

662 CROMWELL AVENUE
ST PAUL. MN 55114
PHONIE  612/645.36m

NSP SHERBURNE COUNTY GENERATING PLANT

DATE:

FURNISHED BY:

COPIES TO:

August 25, 1982

1-C S McCrossan

1-Black & Veatch Consulting

Attn: Larry Almalch

Eng

LABORATORY No., 9-1292

SAMPLE NUMBER:

SAMPLE IDENTIFICATION:

LOCATION SAMPLED:

UNIFIED SOIL CLASSIFICATION:

MECHANICAL ANALYSIS:
Passing  3/8"
#4
#10
#40
#100
#200

LABORATORY MOISTURE-DENSITY RELATION OF SOIL:

3

Proposed Clay
Core Fil1

Borrow Area

Clayey Sand,
trace of gravel,
reddish brown
(sC)

100%
96

92.8
80.9
59.4
49.6

Method

Maximum Dry Density {pcf)
Optimum Moisture (%)

LL

PL

PI

Undisturbed Field Density (pcf)

IZATION FOR PUSLICATION OF BTATEMENTS, CONCLUSIONS GR EXTRACTS F

ASTM:D1557
Modified
134.8

8.4%

16

13

o]
114.5

4

Proposed Clay
Core Fill

Borrow Area

Sandy Clay,
a 1ittie gravel,
brown (SC-CL)

100%
92
91
76
53
41

(see attached curve)

ASTM:D1557
Modified
123.9
11.2%

29

14

158

107

.
E?’
.
E
:
;
;
§
|
;
:
'
;
;
-
;
i
;
'

|

AS A MUTUAL PAQTECTION TO CGLIENTS. THU PUBLIC AND QURSELVES, ALL HEPORTS ARE SUSMITTED A% THE CONFI(DENT!'AL PHROPERTY OF CLIENTS, AND AUTHOR-
ROM CR RECARDING CUUR REPORIS 15 RESERVED PENDING OUR WRITTEN APSROVAL
T — i e e i

S — ]

Twin City Testing and Engineering Laboratory, Inc.

s, /)L

/2 A .

/)

o /,‘.’"‘\
1/




FILTER MATERIAL GRADATION
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REPORT OF: TEST OF BASE AGGREGATE

? tum CitY testing

™ 2O EO0INEENNG atorarong, e,

6! CRUMWELL AVENLE
ST FAUL MN 55114
PHONE 6127645 3601

g gL NSP SHERBURNE COUNTY GENERATING PLANT
PROJECT: BOTTOM ASH POMD REVISIONS pare:  November 29, 1982

BECKER, MINNESQOTA

rRerorRTED TO: Northern States Power Company

Attn: Roger B Anderson
414 Nicollet Mall, 7th F1
Minneapclis, Minnesota

oor
55401

FURNISHED BY:

COPIES TO:

1-C S McCrossan

1-8tack & Veatch Consulting Eng

Attn:

Larry Almaleh

LABORATORY No. 9-1357

SAMPLE NUMBER:

TYPE OF AGGREGATE:

LOCATION SAMPLED:

MECHANICAL ANALYSIS:

'! Passing 3"
2]]

11/2"
374"
1/2"
3/8"
#3

#6

#10

REMARKS :

1
Filter Material ~ Type 1

tast Embankment
Coordinant 866, 150N

100
100
85
58
50
27
22
16
12

SPECIFICATIONS

Type I Filter Material

100
85-100
72-90
50-70
35-50

22-32
12-20
0-12

' The above sample meets the project specification for a Type I Filter material.
|
|
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LABORATORY TEST DATA

N.S.P. Sherburne County Generating Plant

PROJECT: _Bottom Ash Pond Revisions, Becker, Minnesota DATE: __Sept 10, 1982
REPORTED TO: —Northern States Power Company JOB NO.: 9-1387
Permeability Sampie Number 1 2 3 4
Sampie Location Impermeable Impermeable Impermeable Impermeable
Clay Core, Clay Core, Clay Core Clay Core
Eastdpik%, . Eastinkg, Easthike, Egr%._gg%e,
ocordinate oordinate oordinate c
N@AS, _85n N8RS, 015, NG6S, 6 E2, D%QL §25
Elevation 984" 384" 994 994
FITT, mostly [FiTT, mostly | Fill, Mixturel FATT, Mixture
Soil Classification Sandy Clay Sandy Clay of Sandy Clayj of Sandy Clay
{ASTM:D2487) {cL) (cl) and Clayey and Clayey
Sand, Brown Sand, Brown
{sc-CcL) (sC-CL)
Type of Sample 3T 3T aT 37
Moisture-Density Relation of Soil Proctor #1 Proctor #2 Proctor #4 Proctor #4
{ASTM:D698) 1557-78, Method
"A" Modified Proctor
Max. Dry Density (PCF) 128.3 126.0 123.9 123.9
Optimum Moisture Content (%) 11.0 11.3 11.2 11.2
Permeability Test
Trial No. 6-9 6-9 6-9 6-9

Falling Head

Falling Head

Falling Head

Falling Head

. ¢ Soeci & ~Situ Ig-Situ In-Situ In-51tu
Type of Specimen (Clay Core) (Clay Core) {Clay Core) | (Clay Core)
Specimen Height (inches) 2.33 2.58 2.12 2.45
Specimen Diameter {inches) 2.84 2.81 2.83 2.89
Dry Densitv (PCF) 120.0 113.8 114.2 112.1
Percent af Max. Density 93.5% 90.5% 929 9G.5%
Maisture Content (%) 12.0 14.4 11.9 12.5
Max. Head Differential {f1) 10.0 10.0 10.0 10.0
Confining Pressure
{effective - PS1Y 2.0 2.0 2.0 2.0
Water Temperature (OC) 23 23 29 29
Coeflicient of Permeability
K @ 20°C (cm/sec} 1%10-8 2x10-8 Ix10"6 4 X 10?6
X @ 20°C {ft/min) 2%10-8 A%10-8 2 v10-6 8 x 10-6
Atterberg Limits
Liquid Limits (%) 22.3 20.7 25.0 22.6
Plastic Limit (%) 12.4 13.5 11 g 125
Plagticity Index 13.1 10.1

SG-123(81-A)
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BOTTOM ASH POND MODIFICATION

NORTHERM STATES POWER COMPANY
MUNNEAPOUIS, MINNESOTA

SHERBURNE COUNTY GENERATING PLANT

COMPACTION TESTING LOCATIONS
BETWEEN ELEVATIONS 971'-08)
TWIN CTTV TESTING LABORATORY #8-1297
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BOTTOM ASH PCND MODIFICATION

NORTHERN STATES POWER COMPANY
HMINNEAPOLIS, MINNESOTA

SHERBURNE COUNTY GENERATING PLANT

COMPACTION TEST LOCATIONS
BETWEEN ELEVATION 9B1* - 580
TWIN CITY TESTING LABURATORY #g-1292
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TRIP REPORT

SHERBURNE COUNTY GENERATING PLANT = UNITS 1 AND 2

BOTTOM ASH POND REVISION

o

U

E:82EA0L PLANT BliE popy
October 25, 1982 -

g
[

A field trip was made to observe job progress and discuss several unrelated
items with J T 0'Donnell,

Observations were as Follows:

Farthwork construction appeared compliete with the exception of surface
finish qrading, roadway, and filter work.

Work was proceeding on pipe supperts. A question regarding tie-in of
contract 14-inch line to Tine by the plant operations was resolved. The
plant has constructed some "trestles" which will elevate the line 5'-6"
above bottom ash level.

Site perimeter security fencing was discussed with Darel Day. Darel
would Tike to install fence in two areas related to our ash pond projects
this fall. He would 1ike feedback from us before November 1, so
construction can start. The areas are:

a. A fence is desired running south from the coal yard fence tying into
the hottom ash pond. The fence would run Jjust east of the "haul
road”, and a 12' gate would be installed where it crosses the old
county road. Darel would use existing & foot high construction type
fencing for most of this work.

h. A short “exclusion radius"” type fence is desired on the east and
north sides of our new 500 ft by 1/4 mile land parcel, and running
north to about the midpoint of the section line. The fence would be
not installed across the old county road.

The plant is reworking a chlorine 1ine ieak south of No 2 cooling tower.
This aregwas visited and discussed with J T 0'Donneid.

The plant is having some problems with bank erosion and ditch sitting in

the coal yard. A "fix" to the problem has been proposed. The area was
visited and discussed with J T 0'Donnell.

TF fo—

R R Andergdn, P €
Project Engineer

H K Norqaar!en

\ .
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TELEPHONE COMMUNICATIONS RECORD

Number E-82EAQL A/E Project

¥
T
g

Plant Sherco 1 & 2 AJE File #

Project _Bottom Ash Pond Revision

T

& gD
- .

7

Date__2/21/82

NSP File % A-82926 PO #

Date of Conversation _9/21/82 Time

2:00n m

Subject Testing - Construction

G Y Gunn (B&V) R.B Anderson

From __ R-B Anderson (RA) _ To . Dale Britzius (DB
Phone __x6962 Phone 645-3001
Company ____NSP Company ___Twin City Testing (TCT)
Pasition __ Civil_Fnaineer . . ... Fosition Engineer
item Subject Action Required
RA Have you performed permeability tests as yet, per testing
program?
bR Have done first two. and have two tests on-qoing - Results
are:
P - -8
Perm, = 1 x 1077 cm/sec
Perm. = 2 X 10‘8 cm/sec
Should note that these results came from best possible
soils. real average could be higher.
RA Please send memo with details.
DB Will do. Will also include in final test report.
RA Have filter rock tests heen performed?
D3 Yes, on Type I (ok results) Type Il pending.
o Note that TCT may be able to help with wording in Fly
Ash Pond Spec regarding success of clay removal for this
project, and other testing related areas.
... HK Norgaarden -
L s § R S L
A ' 1 acobsen P LTS B
N File By:. £« Koo o i
K’T/.;‘.'/l




P S S DR Coatrol Systema Specialists

7560 Corporate Way
Eden Prairie, Minnesota 55344

Phone: 612/934-5100

rff
/ -"/ %ﬁ"'w‘?w // sy S

PROCESS CONTROL SPECIALISTS SINCE 1522,
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FOfys §7.t51%
TRANSMITTAL MANIFEST

Date . July 20, 1982

To: H K Norgaarden
B P Ellis -
G H Jacobson —
E J Cramolini
P D Colgan
G Y Gunn {B&V) - 2 copies
File' E-82EADT - FI00 , A66080
File E-B0EQO4 - D400

D(.scnpﬁon

gﬁ_@g\g_} SHERBURNE COUNTY GENERATING

PLANT - UNITS T and 2
Bottom Ash Pond Revision

Bottom Ash Materials Report

Pcmnrif 5

For your use and aeneral information.

We do plan to use some bottom ash for
scrubber pond construction as a “"buffer”
between clay seal and s]ope protection:"

FROM n %ﬂAndérﬁ%ﬂ

NORTHERNSTATESPOW%RCOMPANY
PLANT B«HNEERWKS&CDN};&UCTKMJDEPARTMENT
Id
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d1ffered somewhat from the program out11ned in our pro-
prosal to you, dated February 24, 1982. The actual tests
and procedures used were discuSsed,with you and with Mr,
Larry Almaleh and Mr, Mike Horner with Black and Vestch.
Inciuded are ten copies of our report.

ROCHESTER, MN

Field Sampling

The field samples were obtained from four separate test
pits, where designated by Mr. Charles Marzolf at the site,
The test pits were dug through the frozen zone with a
back hoe. Bag samples containing about 40 pounds of ash
material were obtained from each test pit, on March 10,
1982. The bag samples were obtained by our technician.

The approximate locations of the test pits are shown on
the attached sketch. _

Laboratory Tests

Relative Density

Because of the very porous nature of the bottom ash mat-
erial relative density tests (max-min) were run in lieu

of standard proctor density tests. These tests were run
in general accordance with ASTM: D 2049 procedures. The
tests were run on material finer than 1%",

AS A MUTUAL PAOTECTION T GUENTS, THE PUBLIC AND GURSELVES, ALL REPORTS ARE SUBMIT TED AS THE CONFIDENTIAL BROPERTY OF THE GUENY.




Page 2-#120~-8469

Specific Gravity

Two specific gravity tests were run on the minus 4 material from both
TP-2 and TP-3, in accordance with ASTM: D 854 procedures. Further, one
specific gravity test was run on the plus 4 material from TP-3, this

in accerdance with ASTM: C-127.

Triaxial Tests

We attempted to prepare the test specimens at about 75% relative density.
However, it became obvious that this condition could not be reached under
normal compactive efforts. The relative density of the minus 4 material
is obviously less than the relative density determined on the material
finer than 1%".

The specimens were then prepared to an estimated 75% velative density for
the minus 4 material, by using a compaction effort comparable to that re-
quired for achieving nearly 100% of maximum density as determined by the
standard proctor density test. The specimens were then saturated and
allowed to consolidate for one-two hours, and were then stressed to well
beyond failure at a constant strain rate of 0.01"/min. A1l of the per-
tinent test data is given on the attached Mohr Circle graphs.

A review of the attached graphs wiil show that the shear strengths, the
angies of internal friction and the apparent cohesion values are all fair-
1y similar. The maximum deviator stresses were reached at about 3-5% and
at about 5-7% strain for the TP-2 and TP~3 series, respectively.

General

We will hold the remaining portions of the samples until September 1, 1982.
We will then contact you regarding their disposal. ‘

The opportunity to be of service to you is greatly appreciated. If you have

any questions regarding the test results, or if we can be of further assist-

ance to you, please contact us.

Very truly yours

Gordon R Eischens
Manager-lLaboratory

GRE/ pw

Encs




PROJECT: BOTTOM ASH ~ SHERCO UNITS 1 AND 2 DATE:  April
REPORTED TO:  NORTHERN STATES POWER COMPANY JOB NO. 120-8469

SUMMARY - TEST DATA

Sampling Location 7P-1 TP-2 TP-3 TP-4
Depth (ft) @3 @4 @4 @5
Type of Sample BAG BAG BAG BAG
Type of Material BOTTOM  BOTTOM  BOTTOM  BOTTOM
ASH ASH ASH ASH

Relative Density (ASTM: D 2049)

Maximum Density (pcf) 113 81 108 96

Minimum Density {pcf) 88 61 84 76

Specific Gravity

ASTM: D854 2.51 2,53
ASTM: C~127 2.58
Average Specific Gravity 2 55
(-#4 and +#4 Combined) ’
SO eXPLOoRDtioNn
comeany



SIEVE ANALYSIS TESTS

pROJECT __BOTTOM ASH - SHERCG UNITS 1 AND 2

P. 0. #A66080

REPORTED TO

Northern States Power Company

DATE

JoB No. _120-8469

3-19-82

BORING NO. )
SAMPLE NO. TP-1 TP-2 TP-3 TP-4
DEPTH (fi) 3 4 4 5
TYPE OF SAMPLE BAG BAG BAG BAG
CLASSIFICATION {ASTM: D 2487)
Symbol
Description
i
| MECHANICAL ANALYSIS:
| Dry Weight of Total Sample (grams} 1 50y 12,500 17,300 14,300
i Based on Tetal Sample
| % Finer Than 3" 100.0
I 2 100.0 100.0 100.0 98.9
v 98.9 98.8 92.0 94.4
3/4" 92.0 96.3 86.8 91.4
378" 73.4 89.6 72.8 83.0
#4 54.6 79.6 56,0 70.0
#10 30.3 70.8 40.8 59,7
# 40 8.7 40.9 13.6 30.8
#100 2.6 21.4 3.5 121
# 200 1.0 13.8 1.2 5.4
SL-46 (80-4) SOR EXPLORIIT



TRIAXIAL TEST DATA Date 4-9-82 Job No. _+20-8469
Project ___BOTTOM ASH - SHERCO UNITS 1 AND 2 ~ P. 0. A66080

BoringNo. . Sample No. .__T0=2 _ Depth {f1) &' ._____.Tme of Sample_ BAG
Soif Type.. BOTTOM ASH Type of Test _C~D_{SATURATED)

Remarks: _Specimens compacted to given conditions using a comparabie effort for achieving
nearly 100% of maximum standard proctor density. Saturated and consolidated for 1-&
hours. Stressed to given strains at constant rate of 0.01"/min.

_ SPECIMEN NO, A B C
b i Y : : 1 ' Diameter (inches) 2.81 2.81 2.81
I SO [ Height {inches) 5.50 5.54 5.59
ﬁ ; 2 J :3 = | Moisture Content (%) 41.61 40.5 42.7
120 S ERARE TN IO ? it B L] oy pensity (per) 62.9| 62.5 | 63.2
T I ATt DEORE R Saturation (%) 69.9] 67.4 | 72.3
. DR : ! e ; Void Ratio 1.49 1.51 1.48
g - . - _ | Moisture Content (%)
H : ! .c-; Dry Density (PCF)
ff ‘.6) Saturation (%) = 100 2100 *100
2 3| void ratio
& Back Pressure (P51 NONE| NONE | NONE
Mi{;\g;,Pri‘ng‘ipﬂ Stress 5.0 10.0 20.0
Maipum Peviator Stress 41.721 61.19 | 97.00
g bno e b [ Beviaer Sivess ~ 4] |=43  |x74
Rk AEETE DS EETEE B P LL pt NP AR
0 g 5 10 15 20 25 30 | J J
Axial Strain (%) PL Gy £.5] L L'*
* x -
60
g a0 «
g
&
Z
Z20
Q0
Normal Steess {PS3)
SL37 (778) ssz cromweLL avenue SOIL XPLORBLICHT ST PAUL MN 55114
T



TRIAXIAL TEST DATA Date 4-12-82 Job No. 120-8469
Proi BOTTOM ASH - SHERCO UNITS 1 AND 2 - P, 0. A66080
roject
- ¥
Boring No. Sample No. —1P=3  Depth (ft) ——%'____Type of Sample__BAG
Soil Type BOTTOM ASH Type of Test LD (ATURATED)
Remarks: _opecimens compacted to given conditions using a comparable effort for achieving

nearly 100% of maximum standard proctor density.

Saturated and consolidated for T-2

hours. Stressed to given strains at constant rate of 0.01"/min.
..... - - - SPECIMEN NO. A B C
: e Diameter {inches) 2,821 2.82| 2.82
SN B ;T_;i LR ;}i‘. ] Height (inches) 5.64 5.59 5.67
- « g : { I | : 5 | Moisture Content (%) 0.88 0.87 0.89
120 -t bl L yLinilo Z | Dry Deasity (PCF) 85.0 88.0 85.4
o f ok Saturation (%) 2 6 2.8 7§
_ b ol Void Ratio .86 .79 .85
g ; . | Moisture Content (%)
b4 80 .::3, Dry Density (FCF)
@ £ | Sawration (%) e 160 ~ 100 | = 100
2 &1 Void Ratio
5 Back Pressure (P%1) NONE NUNE NONE
40 i Vg e e 5,0 | 10.0] 20.0
S TR fap M Trgter Sues 36.081 54.91] 95.04
| 11_.,:?'*“_;_;2 s | Mz Revigtor Suress =73 | =33 |79
| S SREEE RS b SIS SIS _
| S DENESUREES CREES BRSNS B I p NP — (f 1‘} '
| U 5 10 15 20 25 30 ‘ /
| Axial Strain (%) PL Gs 2.53 \\——J
. x rs

g 40
nrf':: 1
720 ]
0 20 40 60 80 100 120
Normaj Stress (PS1)
SL37 (73.8) 662 cRoMwELL avenue SEIIL BXPLORDTIOCIY ST PAUL MN, 55114
COmPeTy
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BLACK & VEATCH
TEL. {913) 967-2000
CONSULTING ENGINEERS TeLEX 42.-6263

1500 MEALOW LAKE PARKWAY
MAILING ADDRESS: P.O. BEGX NO. 8405
KANSAS CITY, MISSOUR! 64114

Northern States Power Company B&V Project 10169

Sherburne County Generating Plant June 7, 1982
Units 1 & 2 (E-82EAQL)

Bottom Ash Pond Revision

Independent Design Review

Northern States Power Company

414 Nicollet Mall

Minneapolis, Minnesota 55401

Attention: Mr. R. B, Anderson

GCentlemen:

We are enclosing four copies each of B&V memoranda dated May 24, 1982, and

June 3, 1982. These memoranda document the results of our independent
design review for the bottom ash pond dikes.

For your information, the personnel listed in the memoranda have the
following positions.

¢ G. J., Van Riessen-~Soils Engineer
e V., H. Snell--Head of Civil-Structural Depatrtment
If you have any questions or comments, please do not hesitate to call.
Very truly yours,
BLACK & VEATCH

iy

Y. Gunn
bw
Enclosures

ce: Mr. R. B. Anderson



BLACK & VEATCH

MEMORANDUM
Northern States Power Company B&V Project 10169
Sherco, Units 1 and 2 May 24, 1982

Bottom Ash Pond Revision
Independent Design Review

To: G. Y. Gunn/V. H. Snell

From: G. J. Van Riessen
Y74

In response to a request by NSP on April 7, 1982, and the Civil-Structural
Department task assignment dated April 13, 1983, I have conducted an
independent design review of the bottom ash pond revisions. Since the
proposed work is limited to raising a low sectionm of the existing bottom

ash embankment, the Treview will be confined to an examination of construction
materials and specifications to verify conformance with methods and techniques
used to design and construct the existing embankment. The review will
specifically address three subjects; soil materials to be used in construction,
design sections, and construction specifications.

Soil Materials

Based on a review of the contract specifications for the original work
(Specification 5377 D-4C) and the proposed work (Specification 10169.71.1000),
spil materials to be used for construction are similar. The only exception is
that CL-SC and SC-CL materials will be allowed for use as clay core and
impervious earth blanket material. When placed and compacted as specified,
these materials are quite suitable for use as impervious material. The sandy
clays were used in construction of the core and impervious blanket for the
existing embankments. These clay materials have performed adequately to date
and are considered compatible for this application. Sources of clay and sand
have been identified by previous subsurface investigations and construction.
Soils being used for the proposed construction are being obtained from these
previously tested borrow areas and are considered acceptable for use in the
proposed work.

Design Sections

Tour arcas were examined for continuity with previous embankment design and
construction; the clay core, the embankment slopes, the blanket drain, and
the toe drain ditch. The extension of the clay core is being constructed in
a manner consistent with prior comstruction. The interface between the
existing clay core and the new clay core is being prepared in a proper
manner as specified. Proper stripping of existing tepsoiled surfaces has
been specified.

The embankments are being constructed to a slope of 2.5 H to 1.0 V. This
slope is identical to the existing slopes. Slope stability analyses

conducted for earlier comnstruction will apply to the modifications. The
slope is stable for all expected operating conditions. The riprap is not



BLACK & VEATCH

MEMORANDUM
Northern States Power Company 2 B&V Project 10169
Independent Design Review May 24, 1982

being extended on the upstream slope. Topscoil and seeding will be used to
control erosion due to precipitation runoff. Apparently, bottom ash from
within the pond will be used to protect the upstream slope as the pond fills.
Care must be exercised to ensure that adequate thickness of bottom ash is
used to prevent wave erosion of the upstream slope.

The downstream blanket drain is being extended to provide protection against
seepage within the downstream embankment. The toe ditch detail is similar
to the existing toe ditch and the ditch should perform adequately.

Construction Specifications

With regard to compaction requirements, all soil materials are being compacted
to densities (per cent of maximum density) and moisture contents consistent
with in-situ embankment materials. Excavation, subgrade preparation, place-
ment, and compaction requirements are identical to those used for the earlier
work, and are adequate for the work. An uncompacted thickness of nine inches
is appropriate for the type cof wmaterials being used for ceonstruction. A
statement should be included in Section 2C.10.6 limicing lift thickness to
nine inches for construction of the impervious earth blanket.

mb

cc: L. J. Almaleh
J. M. Horner
P. R. Zaman



BLACK & VEATCH

HMEMORANDUM
Northern States Power Company B&V Project 10169
Sherburne County Units 1 and 2 June 3, 1982

Bottom Ash Pond Revision
Independent Design Review

Tos G, Y. Gunn

From: V. H. Snell%/é\'}

In response to your Task Assignment dated April 13, 1982, I have caused an
independent review to be performed on the revisions to the bottom ash pound
project. The independent review was performed by Mr. Gary Van Riessen.

I concur with the scope and results of the independent review as presented

in Mr. Van Riessen's memerandum dated May 24, 1982. The recommended limit

on uncompacted thickness for the impervious earth blanket material has been
included in Addendum Number 1.

ra

ce: L. J. Almaleb
J. M. Horner
G. J. Van Riessen
P. R. Zaman
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MEETING NOTES

( S?EWHI)SHERBURNE COUNTY GENERATING PLANT
\UWTTg’? and 2

Bottom Ash Pond Revision

E-80E004 SHERBURNE COUNTY GENERATING PLANT
UMITS 1 and 2

Replacement Fly Ash Pond

Time: ©:30 a.m.
ate: May 6, 1982
Place: Sherco Site

ATTENDEES

(S oy R

K. Norgaarden

B. Anderson —~
H. Jacobson(f’//f

T. O'Donnel?

G. H. Kutil {(part-time)
ATEMS DISCUSSED

Bottom Ash Project

L - ) . . . .

1. Bypass Piping - The option of bidding the installation of bypass niping
and removal of permanent piping was discussed. It was later resolved
that this work would be done by PE&C crafts personnel.

Dottom Ash Line Trestles - Because of the intent to mine bottom ash

in the future, towering the elevation of top of bottowm ash, the desirability
of "hiah trestles” is in question. 1t may be more desirable to use

filexibie lines to carry bhottom ash into the siope to the water line or

the bottow ash Vine. The plant personnel will inform PE&C regarding
resotution on this issue.

™2

3. Operating Estimate - Bypass Piping and Permanent Piping - The original
estimated cost for this work seems a hit Jow, The authorized amount is
$168,000 and recent rough estimates scem to exceed that amount. The
plant would like updates on forecasted expenditure as they become
availabio.

4, Compaction Hater - Black and Vealch has estimated that assuming a 3%
addition to soil moisture content is yequired, or about 12 gallons per
cubic vard, 600 to 700,000 gallons total would be required over six
week's construction time; ovr approximately 36,000 gallons per day
maximum. Based on those numbers, plant personne? will allow use of the
Unit 1 cooling tower basin for compaction water. Potential pump
Tocations and pipe locations and Toading area will be arvanged. Some
existing equinment and piping teft from previous jobs may be usable.



. Meeting Notes
Page Two
May G, 1982

5. landfi1l - A small landfill area will be required for rocks discovered

in the borrow area. The previous general dumping area for this sart of
material can be used for this project. PE&C will verify if a special
permit is needed.

The following itewms were discussed with regard to the Fly Ash Pond project.

1. Fly Ash Pond Survey - A volumetvric suvrvey of the fily ash pond is now
complete and calculated results should be available in the near future.
The plant will make vesults available to PEAC.

2. Project Interface with Plant - The plant will have control over project
money authovizations including authorization of scope change requests.
the plant will also have general input regarding existing system problems
which should be avoided in design of the new system.

Review of design documents such as SD0S's, specifications, drawings etc.
will continue. Responsibility for detail design rests with PEAC and
their consulting engineer, Black and Veatch.

3. Numbering System - Fov consistency and lack of complication, plant
persomnel feel that the Unit T and 2 numbering system should be
adopted for controls and piping and mechanical systems in general.

4. Transition Period - Existing Pond to Mew Pond - Plant personnel will
consider how the existing pond will be retired and how the transition
will be arvanged.

Veatch will be primarily a technical meeting. The plant will give PE&C
and B&Y comments on operating problems with the existing system,.
Pt

|
|
i
|
|
‘ 5. Site Visit - May 13, 1982 - The upcoming site visit with Black and

S
~,
NN
)
n
‘\.
1

t/__R.' B. Anderson, P. E.
Civil Engineer

mfc

cc:  Attendees
. J. Cramolini
File £-80E004 AGTD
F-82EADT AG1T0
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Internal Correspondence

FO=RM 17.3467

|
|

pate  April 14, 1982
from R, B, Anderson - Civil Engineer Location GO 7

T R. P, Ellis Location  Fuel Supply
Sheraton Ritz

Subject  SHERBURNE COUNTY GENERATING PLANT UNITS 1 and 2 - E-BZEAQ]
Bottam Ash Pond Revision
Projected Bottom Ash Utilization Volume

This Jetter is to respond to your recent request for volume estimates
regarding future potential bottom ash utilization. An excerpt page
{3-20) from the report "Scrubber Solids Pond Expansion" is attached.

The following information may also be of interest.

1. The "Bottom Ash Pond Revision" project scheduled for 1982 will increase
storage capacity of the existing bottom ash pond to about 600 acre feet
total.

2. A test program is currently underway with Twin City Testing Company to

determine the engineering properties of bottom ash. If technically
feasible, from 20- to 30,000 cubic yards (12.4 - 14.8 acre feet) will be
utilized in construction of the bottom ash pond revision by using

bottom ash as i1l on the inside of the clay core.

For further informaticn regarding utilization in this project and the flyash
pond expansion project, please call me. For questions regarding bottom ash
production or plant uses, notify Gordy Jaccbson.

_,w/ / L~
Jﬁﬁag B. Anderson, P. E.
C

ivil Engineer

e i

AR,

A, Ef Johnson, P. E.
Project Engineer

ce: L6 . dacobson PLART FILE DOPY
H. K. Norgaarden
File

Attachment



3.8.17 Optional Costs

The opticnal slope protection cost using bottom ash for riprap bedding
is provided to indicate the maximum potential savings using bottom ash
instead of conventional bedding.
3.9 BOTTOM ASH POND

The existing Bottom Ash Pond at the Sherburne County Generating Plant
was constructed with the northeast corner lower than the rest of the enclo-
sure dikes. To fully utilize the potential 600 acre-feet holding volume of
the pond, the lowered portion of the dike should be completed by October 31,
1982 when the present capacity will be filled.
3.9.1 Bottom Ash Utilization

NSP estimates that there are about 470,000 cubic yvards (290 acre-feet)
of bottom ash currently in the pond. Using bottom ash production rates
given in Table B-5 of the "Pond Management and Wastewater" Systems Analysis--
Revision 1, the Bottom Ash Pond should be full by the end of 1985. Since
undetermined amounts of bottom ash have been removed from the Bottom Ash
Pond, it is not known how closely the estimated amounts of bottom ash
production compare to the actual amounts.

By the end of 1985 it will be necessary to either construct 2 new
bottom ash pond or start removing the accumulated bottom ash from the
existing pond. It will be necessary to cover the scrubber solids ponds
after they fill to minimize future leachate producticn due to precipita-
tion. A 3-foot minimum thickness of granular fill was alsc recommended in
the "Evaluation of Scrubber Sludge" by Twin City Testing, Inc. The cover
should also be sloped to reduce infiltration of precipitation. A minimum
of 480 acre-feet of bottom ash could be used for covering the present Fly
Ash Pond after it fills. It is also possible to use up to 90 acre-feet of
bottom ash for the 5-1/2 foot clay cover when constructing the new Phase 1
Scrubber Solids Pond. Compaction and shear strength tests will be required
to determine the engineering properties of the bottom ash.

It should not be necessary to construct new bottom ash storage ponds
in the future, since bottom ash can be used for pond construction and

reclaiming.

3-20
100981-1




Northern States Power Company

414 Nicollet Mah
Minneapolis, Minnesota 55401
Telephone (512) 330-5500

March 23, 1982

Black and Veatch Consulting Engineers
Post Office B405
Kansas City, Missouri 64114

Attention: G. Y. Gunn

SHERBURNE COUNTY GENERATING PLANT UNITS 1 and 2
Bottom Ash Pond Revision E-8ZEAO]
Bypass Piping Preliminary Ri1l of Material

Deay Mr. Gunn:

This letter is to document comments on the review document issued March 10,
1982. These comments were given to Black and Veatch by telephone previously.

1 1 - The inquiry number used for this project should be the E-number,.
8 EAO].

Ttem 2 - The direct pay permit for sales tax, DP-1047 should be used for

this project.

Item 3 - Terms and Conditions on page 1, delete the existing sentence
referring to supplier standard cond1t1ons and insert words that state
"attached NSP Geneval Conditions of Supply Contracis, dated September 1, 1981

shall apply except as specifically revised herein”.

Item 4 - Page 2 under Taxes - add a statement saying that “Section 7 of the

NSP General Conditions are amended as follows:.

Item 5 - Page 3, Itew 2 - the word "spools” should be deleted and the word

"engths" inserted. It should be made clear that where plain ends are
supplied, they are for field butt fusion (by others).

The thermal butt fusion machine should be capable of use on 6 inch or 14

inch pipe. The proposal should also include a separate per day and per week
price for a capable technician to educate NSP crews on butt fusion.

,f‘- 1



Northern States Power Company

Mr. G. Y. Gunn Page Two March 23, 1982

Black and Veatch has suggested that adding the bolts and nuts to this order
would be advisable. We concur with that recommendation.

We would also like to get an optional quote for items 1 and 2 to supply
flanges Toose and do all field connection by butt fusion (by others). Also
included would be the necessary hardware for field butt fusion.

Proposal should include some sort of commitment on meeting our schedule.
Present plans are for NSP to go out for bids on this package. Approximately
12 copies will be required. B & V intends to give us the necessary 12 copies
by the end of the week of March 22.

Very truly yours,

7 ;7 et
’/‘7 ,"-//; T
R A e
. e
/K. B. Anderson, P. E.
Civil Engineer ’

17
L{, 23 /‘,‘A,"/L,:,p Apd
A. EY Johnson, P. E.
Project Engineer

mfc

cc: G, H. Jacobson
E. J. Cramolini
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February 11, 1982

Black and Veatch Consulting Enginecrs
Post Office Box 8405
Kansas City, Missouri 64114

Attention: Mr., G. Y. Bunn

v |
’ A A el

Northern States Power Company

414 Nicolicl Mai
Minneapolis, Minnesola 55401
Telephone (612§ 330-5500

SHERBURNE COUNTY GENECRATING PLART UNITS 1 and 2 E-82EA0]

Bottom Ash Pond Revision
Clay Mining and Heuling Drawings

Dear Gary:

This tetter is to transmit various information for your use in preparing
the above drawinags. Ia particular, corditions of the clay contract should
be used in preparation of applicable drawings and specifications.

Please call if there are questions.

Information includes:

1. Letter of 1/29/82 from R. 0. Jondahl to J. E. Kettner, D. W. King,

J. R. Tacheny.

™

3. Letter dated 1/24/8Y from G. Y. Gunn to A, E.

4. Clay Borrow Site - Fiqure 1

5. Telecon Record dated 11/18/81.

Memo to File dated 1/22/82 - Clay Purchase Contract Comments.

Johnson.

6. Meetings notes dated 12/15/81 prepared by D. J. Fisher.

7. Memo dated 9/15/81 re Sherco Clay Pit from D. J. Fisher to RBA.

\.J'

oL ANT FILE GOPY
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Northern States Power Company
Mr. G. Y. Gunn Page Two February 11, 1982

8. Memo from RBA dated 10/12/81 from R. 0. Jondahl.
9. September 29, 1973 letter from J. A. Danens & Son, Inc. to Jim Sullivan.
10. March 7, 1974 letter from Merie Anderson to Mr. Harvey A. Alfords.

Very truly yours,

A AP Gy

~ “R. B! Anderson, P. E.
4 Civil Engineer

oA 5-‘, I W

{ A. E. Johnson, P. E.
i Project Engineer -

mfe
Enclosures
cc:  G. H. Jacobson {w/o attachments)

E. J. Cramolini (w/o attachments)
File (w/o attachments)




MEMORANDUM TRANSMITTAL

Northern States Power Company B&V Project 10169

Sherburne County Generating Plant Dare February 5, 1982
Units 1 and 2 (E-B82FEA01)
Memorandum Transmittal

To: A. E. Johnson/”.

The following memoranda are attached for your information and files:

{~Conference Memoranda 1

Telephone Memoranda

Please review the statements contained in the attached memoranda and
provide comments as you feel appropriate for the statemants to accurately
reflect the results of discussions between the participants. Please

use the space provided on this form and return it to us within fourteen
(14) calendar days.

BLACK & VEATCH

Memoranda Prepared by JMH B&V Project Management Review by Gdeﬁ

Comments by D NSP D Third Party - T._n..,_g.‘:?zﬁnm o T -]
ki

Comments Prepared by o

Return Comments to: Black & Veatch
P. 0. Box B4DS
Kansas City, Missouri 64114

Attention: ©: Y. Gumn

P SLANT FILE COPY




BLACK & VEATCH

CONFERENCE MEMORANDUM 1

Northern States Power Company B&V Project 10169

Sherburne County Generating Plant February 5, 1982
Units 1 and 2 (E-82EAD1)

Bottom Ash Pond Revision

This meeting was held at the Sherburne County Generating Plant on January 27

1982. ‘
Artending: NSP B&V

R. B. Anderson L. J. Almaleh

J. T. 0'Donnell J. M. Horner

The purpose of the meeting was to discuss design and construction of the
upcoming bottom ash pond revisicon project.

1. Clay Borrow Site

NSP stated that a special use permit frem Sherburne County will be
required for the borrow site. Drawings and specifications will be
required for the permit application.

2. Piping

a. The existing Transol bottom ash and scrubber sludge pipelines pass
through the construction area. It was agreed that redundant poly~

butylene bypass piping will be installed outside the construction
area.

b. NSP suggested that it might be preferable for their personnel to
perform all temporary and permanent pipeline work. NSP will reviey
this subject and let B&V know their final decision.

c. NSP suggested that the bypass piping start within 20 feet of the
drain house north of the bottom ash poad. The bottom ash bypass
piping will be l4-inch round SDR 13.5 polybutylene with flanged
connections. The bottom ash bypass should include two 90 degree
Transcl elbows. The scrubber sludge bypass should include two
90 degree Schedule 10, type 304 stainless steel elbows.

d. B&V will prepare the permanent and bypass piping layouts and bills
of material for purchase of pipe and fittings for NSP review.

e. NSP requested that the permanent pipe supports be 2 feet closer
together than the previous design.



BLACK & VEATCH

CONFERENCE MEMORANDUM 1

Northern States Power Company 2 B&V Project 10169
Sherburne County Generating Plant February 5, 1982

Units 1 and 2 (E-82EA01)

Bottom Ash Pond Revision

Bottom Ash for Embankment

The use of bottom ash for the embankment inside the clay seal was
discussed. B&V will prepare test program technical requirements for
NSP to use in obtaining testing services,

Pipe Trestles

NSP asked B&V to design new trestlies similar ro the old ones. The
trestles should be at about elevation 1,000 feet and extend about
125 feet west from the embankment centerline. NSP will probably
construct the pipe trestles.

Access Road

The existing pond access road at the northeast corner of the bottom ash
pond will be removed when the embankment is raised. A new access road
similar to the one west of the scrubber sludge pond will be constructed.
NSP requested that the grade be 7 per cent or less.

Underground Utilities

NSP will check to see if they know of any utilities in the construction
area not shown on the Units 1 and 2 construction drawings.,

Engineering Services Proposal

NSP stated that they were expecting a proposal from B&V. The proposal
should include manpower and cost budgets and schedules for the bottom ash
pond completion project.

Scrubber Water Recycle Piping

NSP stated that the existing lines to the units are experiencing scaling
problems. It was agreed that new piping will include cleanout provisions.

JMI:tib
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HEETING NOTES oo e
E-82EAQ] SHERCO 1 & 2

BOTTOM ASH POND REVISION

MEETING WITH HOWARD JOHNSON

December 11, 1981

A meeting was held with Howard Johnson, (HJ} owner of proposed clay mine

areas and Dave Fisher, Real Estate, to discuss upcoming mining ogperations,
Howard was agreeable to our proposed mining plans. He agreed that property
"B" could be used for bottom ash pond clay in 1982, and property "K' in major
pond work in 1983 and 1984 (see attached marked-up Figure 1). A major concern
of his was that the price per yard (12¢) in the current contract be adjusted
for inflation. Real Estate has taken this under advisement. ODetails of the
meeting follow:

. Wooded Areas - HJ has no problem with us using wooded spots. We would
prefer not to use those areas.

. HJ has mined some sand out for a huilding project from Area B. Disturbance
was minimal.

. Crop Damage Agreement - For 1982 work Howard will ptant corn as normal -
we will pay crop damaqe for disturbed area. However, it appears such damage
will be winimad, since most of proposed mining area is not usually farmed
due to steep slapes.

. Contract should be made available tc B & V so proper conditions can be put
in specs.

. HJ prefers mining operations to leave a thick layer of <lay so rainfall water
will not seep away quickly.

. Access - Roads for access should he tulat1vely easy to site and build, both
for 1982 bottom ash pond work and major pond work.

. Washouts exist in previously mined areas, on NSP owned land. NSP might
consider repair of those areas in 1982. These areas are currently leased by
HJ.

. Black and Veatch should he made aware of drainage erosion concerns. Owner
has had problems with drainage path erosion on Property A. He has instalied
a dike system involving six dikes and drairage line. Drawings from Sherburne
County USDA SCS {198) drawings) are available, showing HJ's erosion control
work., HWork should not interfere with 1982, 1983 or 1984 wark.

S CEANT Rl gy
“._v,‘\‘ @ ’ o



Meeting Notes
Page Two
December 17, 1981

. It appears that mining property K and/or J first for major pond work may be
advantageous. Doing so would have less interferences than Property A.
Property B would not yield all the necessary clay.

. HJ asked if an upward adjustment of the unit price of clay couid bo arranged
due to inflation since the original contract. Real Estate will consider
such an adjustment with input from PE & C.

. Real Estate will further arrange an agreement covering crop damage due to
major clay mining for the ash pond. This may be combined with the above
inflation adjustment.

. PE & C will give Real Estate more detail on clay mining by March 1982 as
B & V develops engineering plans. Real Estate will convey information to
HJ.

. On another matter, covering land purchase at the northeast corner of
proposed ash pond, Real Cstate requests a sketch showing land needs. This
sketch should be completed by B & V in January after project approval.

*Action items.

by RS Padure

R.B. Anderson, P. E.
Civil Engineer

mfc
Attachment

cc: Dave Fisher
A, E. Johnson
J. E. Kettner
G. H. Jacobson
Ward King

Files
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E! Internal Correspondence @ e

-
- Moo
pate . August 26, 1982
Frem H K Morgaarden Location GO - 7
To File and Distribution Location (0 - 7
Subject  SHERBURNE COUMTY GEMERATING PLANT UNITS 1 AND 2
E-B80E004 - Replacement Flyash Pond
E-B2EAQL - Bottom Ash Pond Revision
Capital, Operating and Maintenance Accounts
In order to properly accumulate charges for pollution control work and the
Sherco 3 partnership, it has been determined that all charges, for subject
projects, shall be made against the capital accounts.
The Bottom Ash Pond Revision work has been started with some charges already
made against the operating work order number. In order to avoid confusion,
we will continue in this manner and transfer all operating charges to the
capital account at the end of the project.
The Replacement Flyash Pond charges to date have all been against the capital
account. All work originally estimated for operating and maintenance work
orders will be charged directly to the capital account.
o ZVL?QJA{QZ
H K Norgaarden L/7
Project Manager
mub
| RECEIJIVED
| cc: R A Holmberg
| M F Dinville
| J L Brandes AUG 3 0 1987
| CD!@Mey SHERBURMNE COUNTY
| G D wwesg GENERATING  PUANT
| J 0 Behling
| M J Miller
| Project File A300
| Field File A300 ?gLE %@?
§-30 L3
|
X /(".z.r_‘,,./,'»" Ly e e T -
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From

To

Subject

Date Auygust G, 1982
H K MNorgaarden tacation  General Office 7

M F Dinville Locatinn Sherco

SHERBURNME COUNTY GENERATING PLANT UNITS 1 & 2
Bottom Ash Pond Revision E-8ZFA01
Probable Cost

In a meeting at the plant on May 6, 1982 with Gordy Jacobson, it was agreed
to keep you informed of the probable costs for hoth the capital and operating
portions of the project.

Listed below are probable costs for the various phases of the project:

Capital Costs

Original Probable Probable

Authorization Cost Deviation

Direct Cost (contractor) $301,000 §178,700* -§122,300
Direct Cost (NSP) 17,800 18,400 + 600
Indirects 81,200 107,900 +26,700
$400,000 $305,000 -$95,000

Through June 1982 $44,000 have bheen spent.

The deviation indicated is due to the low bids received for the earthwork
portion of the project.

(perating Costs

Original Probable Probable

Authorization Cost Deviation
Direct Cost (contractor)} £32,600 $60,400* +27.,800
Direct Cost (NSP) 135,400 214,600 +79,200

$TA8,000 $775,000 +$T07,000

Through June 1982 $46,000 have been spent.

AUG o g
H ]
ey 192

NE
wENER s TING C;C*)A(iiN T
L r

CLANT FILE COPY

*~Firm contract prices




M F Dinvilie
Page Two
August 6, 1982

The deviation indicated is due to underestimating the cost of material
and Tabor involved with the bypass piping and supports for the re-
instaltation of permanent piping.

Please review the abave and inform me of any further needs regarding
costs on the project.

H K Norgaargén ’;7
Project Manager

mib

cc: R A Holmberg
C U Hadley
R H Vagts
Project File A300
Field File A300



H K Morgansden

Z;l - Y
e
PROJECT CONTROL SYSTEMS SECTION PN
TRANSMITTAL MANIFEST
FROM: ¢, J. TICE . pDATE:  April 26, 1982
PROJECT: SHERBURNE GENERATING PLANT PLANT NO.
REMARKS: Bolttom Ash Pond Revigion E-82FAQL
1 STATUS REPORT e SHEETI(S)
0 TIME SCALE NETWORK e JBHEET(S)
{1 compuTER nEronTis)_BIpenditure Forseasts
. as_of April 1, 1982
T OTHER R R
COPIES TO:
D E Gilberts, Senioer Vice President
AV Dienhart, Vice Presidant
PLAYT E?!_G'I'I-Imi)ﬂ HG & (!()DAIS'l'RU(,”J‘I'(_)j_\l E_b_f'l".RC‘\'(mﬂ"I‘I.Y PT,ANNTL\_T_(_I
£ A Fulton P Schappa B Caskey, Managoer
R A Yolmborg ¢ J Tice 100 Washington Sqguare

Projoeet Fite
POWER PRODUCTION
A D Bohn, General Manager -~

Conventional Plants - 8ih floor

’/7/1/ 7

Approved b _/ J"'!y @ uwfﬁ"f‘bfz“’wﬁ’:%’a

i

By: P.J. Schappa, Manarger -

RA l!olml!olb, \m.: er
Fossil Plant i’ro_]nct,.
&

Project Control Systens

NORTHERN STATES POWER COMPANY

PLANT ENGINEERING & CONSTRUCTION

= PLANT FILE GOPY
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TELEPHONE COMMUNICATIONS RECORD "

E-Number ___E-82EAD] . . A/E Project .
Plant Sherburne County Geperating Plant 1. & 2 A/E File #
Project __Bottom Ash Pond Revision Date__.
NSPFite#__AGYO. _ PO.#®% _
| Date of Conversation__4/23/82 __ 0 Time 1100 g.0m.

Subject _Miscellaneous_data for incremental cost studies..

From __Dan_Bernt_(DB) . — To ____Roger. Anderson (RA) —
Phone 5543 e —— .. Phome _ 68962
Cornpany __NSP e . _ Company NSP
Position ___Associate Fnvir. Engineer ___ Position Civil Engineer
| item Subject Acticn Required
|
; DB Requests various information re fly ash pond and bottom ash

pond at Sherco:

1. Rough capitai costs of sludge dispasal for ponding per
volume stored.

2. Some indication of sTudge and bottom ash production rates.

RA 1. Total autharization for new fly ash pond, in 1984 dollars
is $15 million. Storage capacity added will be about 5
miliion cubic yards.

2. Referencing a 4/22/80 memo from T. J. Johnson, "power to
sTudge" ratio used was 0.78 MWH/cubic foot sludge in pond.

roughed out using typical annual generation rates, and
an estimated annual bottom ash production of 69 acre
feet (based on a 1979 B & V study, "Pond Management').

Recomrend checking with plant personnel and possibly Fuel
Supply for more curvent information.

‘ LR
L R

fA L . - / <
-
W e Ty R WA AL Facd
'\‘ [ - . . . ~
/( - (NI ‘!\::J Rl A '[ ~

|
|
|
[
f A similar ratio for bottom ash production could be
f
|
|
|
|
|
i
|
t

Distribution: Dan Dernt -

G. H. Jacobson * . 7
| File R R A /
‘ By:. R. B. Anderson 7]

FORM TY-2080(4-n0])
s
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Internal Correspondence T

Flzoo

Date  November 7, 1987

From R. B. Anderson - Civil Engineer Location GO 7

To G. H. Jacobson - Plant Superintendent tocation  Sherburne County Plant
Engineering

Subject  SHERBURNE COUNTY GENERATING PLANT E-80E004

Replacement Fly Ash Pond
Bottom Ash Pond Revision/ E-32FAD1

Attached is a cooy (additional copy of report sent previcusly) of the report,
"Scrubber Solids Pond Expansion” inciuding copies of the cost estimates
associated with the two related projects. The renort addresses both projects.
This material documents in detail, the basis for the recommended conclusions

and estimated cost. This transmittal compietes our response to this Request
for Engineering.

-

2 g .
R T
By 7,;%,-L“w”
R. B/ Anderscn, P. E.
, Civil Engineer

A. E. “dohnson, F. E.
Svonsor Engineer

mfc
Enclosures

cc: R. A. Holmberg
A. E. Johnson/J. E. Kettner (letter and estimates only - report issued
under separate cover)
File (RBA PDC GQY) E-89E004
File (RBA) E-82FEA0DT
L. R. Manecke (letter and estimates only)
J. 0. Behling/P. W. Gohr (letter and estimate only)
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“Morthern States

PTant Engineeriug and Minneapnlis, Minnescta
Power Company Construction Uepartment October 15, 198

PROJECT DESIGH GUIDE

LOCATION: SHERBURHE COUNTY GLNLRATING PLANT
TITLE QF PROJECT: Replacement Fly Ash Pond
PROJECT. MUMER: E-B0C004

I. PROJECT SCOPE

I1.

The objective of this project is to provids 3200 acvre feet of
additional scrubbeor solids stiorage capacity by 1385, The present
pond's i1l rate will necessitate added holding volume by 1985,

to aliow propoer scrubber vater Hanugfwbnt ard final filling of ihe
oxisting pond.,  The scope of work includes embankment constructicn,
clay Tiner, slurry piping, maintenance roads, stope vrotection,
recycle and nakenp piping, inlake structuve, rocycle puigs and
punphouse.  The exdsting intake sivucture will be retived after

the poad s filled,

SPECIFIC DESTGH FIATHIDTS

The pew pond will he il adjocont to the existing pond and cover
about 100 acrez,  Tho ashenkments will he 44 feeb hioh and constructed
primavily of onsiie suils.  The bollom ¢lay Yiner will be 18 dinchos
thiclk and the stoping embanlinent Tiney will be 37-6" thick.

An cggregate suvfaced maintenance road will be constructed on top of
the dike.  Tho dite stopes will bo u~ot<ct0& from erosion, heavy
cquipmont OPQrﬁt!th burvowing animals and pipeline ruptlures.
Convenlionnd viprap stope protection will be vlacad hatlfuay up
cembankment slopes. To aliow pond construccion, winor clectri
transwission Tine vevouling will be veauivred.  Two thousand
cach of a 34.5 kv and a 115 v Vine, both wocunted on wood pole
structures will be moved, reusinge the conductor and the sivuvctures

Hew sovubber sluvrey piping will be furniched and instalied to replace
thie exdsiing pinebines.  Slurvy pido Tength will rmaich existing
Tenigth and will v pleced on the exiating embantmoent conmon to both
ponds,  An oxtension of this e mey be necossary in Tuture vears.

A e intebe structure, scrabher wator recycle piping and scrubber
retirn wveler numes and stvaclure will be econstructad.  The new intake
r

structure =111 be tocaiod 2 the oorth end of the now pond. The
scrubbor waver roturn building will fe Tocated cast of the Unit 1
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. ' Plant Engineering and Minneapolis, Minnesota
KHorthern States Power Company Construction Depariment October 15, 1981

PROJECT DESIGN GUIDE

| OCATTON: SHERRURNE COUNTY GENFRATING PLANT
TITLE OF PROJECT: Replacement Fly Ash Pond

\
PROJECT MIHBER: E-B0E004

1. SPLCITIC DESIGN FEATURLS (Continued)

cooling tower basin.,  The piping will convey scrubber recycle water
from the intake structure to the pumphouse and then to Units 1 and
2 scrubbars.

Hew piping will be conntructed to transport makeup to the scrubber
systoem.  Cooling towoy hlowdown will be conveyed from a new valve
pit norithwest of the vecycle basin te the scrubber water return
puips.  Makeup from the existing vecycle hasin will be conveyed

5y exlending the oxisting pipeline to the new inteke structure.

This project has bren studicd and docuimented in the "Scrubber Solids
Pond Fxpansion” report,
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. Plant Ingineering and Minneapolis, Minnesota
Hov'thern States Powor Compiany Construction Department Octanber 15, 7983

PROJECT DESTGN GUIDE
LOCATTON: SHERBURNE COUNTY GENERATING PLANT
TITLE OF PROJECT: Bottom Ash Pond Revision

PROJEET_RUMBER: E-82EA01

I. PROJICT SCOPE

The obiective of this project is to incroase the storage capacity of
the existing bottom ash pond. The Tow portion of the containment dike
will be consltructed to fyli hoight as planned in the original pond
development sequence.  The consiruction will provide total bottom ash
holding capacitly of 600 acre Tret. The additional holding capacity
is required by late 1982, hased on current operating conditions.

IT. SPECIFIC DESIGN FLATURES

The Tow portion of the dilie will be vaized 25 foot to matceh the
remainder of the contuinmont dikes. Onsile soils will be used

for the enbankmons construntion. Rasic design fealures will mateh
the existing powd, A 10 fuol thick contial clay cove will be

constructed to contain ash sluice wator.  Mn slepe protection will
b lli!‘(JV;d\.'u‘ UG ,I»,l, RO -,:-nz;:.s veli osun o L:A(,';\iﬂ‘_ij DOL Lo

ash on asbankuent slonas,

Aagavesaie cweTo 0 Lo LT L G te ed on W of the raiced
dike. A view pond aces voo diom o nodlom o the top of the dike
Will aiso be constructed to replace the curront access road.

The precent botion ash o and v ool e Tujee bipetines are Jocated in
the construction arcos.  rior 10 the start of cavthwerk, bypass
pipelines will be furnished and inslallod and fanopresenl pinelines

it

il

emoved. AfLer consiruction the exictinn pipeiines will be veinstalled,
I 4

his project has hee
Yot

i sludiad e dorgeented T the report ontitlod
"Sorubber Solids P aE
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1.0 INTRODUCTION

The Morthern States Power Company has contracted Black & Veatch to

investigate the addition of a new scrubber solids pond for Sherburne County

Units 1 and 2. The following topics are considered in this asalysis.

(L)
{2)
{3)
(4]

(5)

100081 ~1

Pond sealing criteria.

Bike slope protection criteria.

The effect of iuncreased sulfur removal on pond chemistry and on
the quantities of scrubber solids to be ponded.

The most advauntageous methed of returning Scrubber Solids Pond
overflow to the system.

Budget cost estimates for the scrubber solids pond expansion and

completing the botlom ash pond.



2.0 SUMMARY

2.1 SUMMARY OF IMPORTANT INFORMATION
2.1.1 Pond Sealing

Current ¥ederal regulations specifically exempt wastes genevated by
the burning of ceal {rom being hazardous wastes. This exemption could
change.

The controlling requirements for design of the pond seal are the
Minnesota statutes and regulations, federal Environmental Protection Agency
sanitary landfill regulations, and any additicnal forthcoming applicable
guidelines.

2.1.2 Pond Dike Slope Protection

For the budget estimate, the dike slopes were assumed to be covered

halfway with riprap and bedding for wave protection. Bottom ash may be

used for this application if it continues to be effective. Concrete Lroughs

will be installed to control eresion from sluice pipeline breaks on dikes
with slope seals. The sloped clay seal will be covered with seven feet of
501l or bottom ash to protect the clay from tree roots, burrowing animals
and earthmoving equipment.

2.1.3 Pond Development and Water Return

A desirable method of reclaiming ponded water would be to pump it
directly from the ponds and eliminate the scrubber water return basin. Two
methods of direct pumping from the ponds were evaluated. The preferred
method to accomplish direct water return from the ponds would be to locate
an intake structure in ecach pond. The intake structure would feed a pump
house located outside the ponds by means of pressure pipes passing through
the dikes., The pump house would utilize horizontal pumps for water return.
In the second method considered, a new pump structure heousing vertical
pumps could be built in the new Phase I pond. When this pond is full, the
dike between the Phase I pond and the Phase II pond could be breeched,
allowing water from the Phase I1 pond to flow to the pump structure.
Periodic dredging of the channels between the pouds would be necessary.

The horizontal pump plan will cost approximately $320,000 less than

the vertical pump plan, and it will save approximately $75,000 per year in

100981-1



punp maintenance costs. On an annual basis, the horizontal pump plan will
save approximately $§117,000 per vear based on 1983 initial operation.
2.1.4 Nffect of Increased Sulfur Removal on Pond Chemistry

Increasing the 302 removal efficiency of the scrubbers will decrease
the poud life. Without extensive data on the pond chemistry before and
after the increase in SOZ removal efficiency, it is difficult to accurately
predict what effect this change will have.

2.1.5 Budget Cost Estimate

A budget cost estimate was made for a 3,200-acre/feet Scrubber Solids
Poud based on the desiga criteria determined in this study. Design engi-
neering and permit work was assumed to occur in 1982, The pond construction
was assumed to occur during the ccunstruction seasons of [983 and 1984,
Initial operation of the pond was assumed to be in 1985.

The Bottom Ash Pond was scheduled for completion by October 31, 1982.
Design engineering, permit and purchase activities were assumed to start in
January 1982, (Construction was assumed to occur during the summer and fall
of 1982.

2.2 CONCLUSIONS

The pond seal should be designed to meet Federal and Minnesota regula-
tions and guidelines governing ground water protection. Based on the data
available, an 18~inch thick natural clay bottom seal was used for the
estimate. The slope seal will be 3.5 feet thick, due to constructability
considerations. Both the bottom and slope seal should be compacted to have
a maximum hydraulic conductivity of 5 x 10_8 cwm/sec. The pend depth will
be limited to 40 feet.

For budgel purpeoses the new dikes were assumed to be riprapped halfway
up the slope with stone similar to that used on the existing pond. For the
budget estimate, a trough was included to contain siuice pipeline break
flows.

A separate intake structure should be installed in the new pond. The
structure will feed a pump house located outside the ponds by means of a
pressure pipe. Horizontal pumps should be used.

increasing the S0, removal efficiency of the scrubbers from 65 to

2
85 per cent will decrease pond life by approximately 10 per cent.

100981-1



The estimated 1981 direct cost for the Phase I pond is $9,120,000.
The estimated 1981 direct cost for completing the Bottom Ash Pond is

: $451,000.

2-3
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3.0  ANALYSIS

3.1 OBJECTIVE
The objective of this analysis is to prepare design criteria for an
additional scrubber solids pond at the Sherburne County Generating Station.
3.2 REQUIREMENTS
The following requirements shall govern this analysis.
(1) The Scrubber Solids Pond shall have a usecable volume of
3,200 acre-feet.
(2} The pond seal shall comply with current federsl and state rvegula-
tions.
(3) Scrubber Solids Pond construction would be accomplished during
the construction seasons of 1983 and 1984,
{4) The Bottom Ash Pond shall be completed by October 31, 1982.
3.3 POND SEALING CRITERIA
3.3.1 Federal and State Regulations
Federal statutes and repulations require protection of the eavironment
from solid wastes. Currently, wastes produced or resulting from the com-
bustion of eoal {fly ash, bottom ash and scrubber sludge) are considered
non~hazardous by the Environmental Protection Agency. However, the EPA is
studying the environmental impacts of current disposal practices for these
wastes and has until the fall of 1982 te report its findings to Congress.
The final report to Congress will likely not be available until 1883. The
Environmental Protection Agency has issucd proposed guidelines for the
disposal of non-hazardeus solid waste (44FRIB138 et seq.) and promulgated
criteria for solid waste disposal facilities (A45FR53438 et seq.).
3.3.2 Sherburne Geohydroiogy
The report titled "Ground Water Investigation, NSP Sherce Power Plant”
by Barr Engineering Company, November 1977 provides a general description
of the ground water conditions beneath the site of the new scrubber solids
pond. An unconfined ground water aquifer exists beneath the site. The
ground water flows to the south towards the Mississippi River. The grouad
water is suitable as a potable water source and the aquifer is recharged

from infiltration of precipitation.

100981-1



3.3.3 Existing Pond

The existing scrubber solids pond is lined with 1.5 feet of clay and
has been in use since Jamuary 1976. Figure 3-i shows the dike cross section
of the existing pond. Based on data reported by Barr Engineering Company,
April 1979, din "NSP Sherburne Power Plant: Ground Water Monitoring Report,”

the hydravlic conductivity (k) of the liner was estimated to be 3 x 10’8

om/
sec with a range of 1.5 x 1008 cm/sec to 6 x 10"8 cn/sec. Under an average
head of 30 feet, these hydraulic conductivities translate into a seepage
rate of approximately 36,000 gallens/day from the existing pond. When the
head on the pond is increased to 50 feet, the resulring estimated scepage
will he approximately 62,000 gallons/ day.

bBata in the Barc Enginecering Report provides chemical analyses of
ground water samples from piezometers around the existing pond. The current
ground water monitoring program and a new program by A. D. Littie Inc. for
the EPA will provide additional data to evaluate the effect of the seepage
on the ground water.

3.3.4 Pond Liner Design

Based on existing liner performance and existing Federal and state
regulations, an 18-inch clay bottom liner and 3-1/2 foot sloping clay liner
should be adequate and was used as an estimate basis.

The ground water flows toward the river at the plant and no offsite
ground water users have been affected by the existing pond. It also does
not appear that future seepage from either the existing Fly Ash Pond or new
Phase I Scrubber Solids Pond will affect offsite ground water users (Inves-
tigation of Alternate Ash Basin Seepage Control Systems, Barr Engineering
Co.}.

Based on economics and environmental considerations, the maximum pond
depth for the new pond will be reduced to 40 feet from 50 feet as determined
in "Pond Management and Wastewater" System Analysis, Tebruary 27, 1980. 1t
is estimated that the maximum seepage rate for the 95-acre pond will be

! about 67,000 gallons/day. Figure 3-2 shows the proposed dike cross section

used for the estimate.

3-2
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3.4 POND DIKE SLOPE PROTECTION

Pond dike slope protection is necessary to prevent ercsion of the dike
and the pond dike seal due to wave action from water in the pond. Protec-
tion is also needed from heavy equipment, tree roots, burrvowing animalsg,
and sluice pipeline ruptures.

Alternative methods of poud slope wave protection have been investi-
gated in twe previous reports: "Slope Protection of Ash Basins," June 1977
by Black & Veatch; and "lInvestigalion of Existing Fly Ash Basin Slope Wave
Protection Alternatives," April 1981 by Barr Engineering. These reports
each identified riprap as the most economical and durable of the conven-
tional alternative slope wave protection methods. Bottom ash has been
proposed for use as a riprap bedding material in place of the bedding used
for the existing ponds. With a minor amount of screening, bottom ash is a
suitable bedding material. The best way to determine the most economical
bedding material would be to permit the bidders to use screeped bottom ash
bedding or bedding prepared offsite.

The Barr Engincering veport also investigated bottom ash-asphalt and
fly ash~bottom ash-cement mixes which could be used instead of the conven-
tional riprap. Barr recommended that if mix designs and rapid drawdown
analyses confirm their estimates, the two mixes and conventional riprap
could all be bid to determine the least expensive method of slope wave
protection.

A fourth method of slope wave protection would be to use bottom ash.
in the spring of 1981, NSP covered the upper portion of the existiuvg Fly
Ash Pond with 24 inches of bottom ash for slope protection. The existing
pond will probably not require standard riprap and bedding slope wave
protection tor the upper half of the embankments. If pond water area and
depth are minimized, bottom ash could provide adequate long term slope wave
protection.

0f the four slope wave protection methods considered above, the 24-inch
bottom ash method is significantly less expensive than the others. This
method also creates additional bottom ash storage capacity in the existing

Bottom Ash Pond. If this method continues to perform satisfactorily, it

3-5
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should be used for future ponds. It is recommended that the bottom few
feet of the slopes be protected with conventional riprap and bedding sioce
the water surface and depth will permit large waves during initial pond
filling.

If bottem ash does not prove Lo be satisfactory for long term slope
wave protection, then one of the other three methods should be used. If
the mix designs and rapid drain down analyses confirm that the mixes are
competitive, the twe mixes and conventional riprap should be competitively
bid. These three methods would be installed halfway up the slopes during
initial pend construction.

Pand dikes which are sealed with a slope seal require more protection
than ponds which are sealed with a core seal. The existing scrubber solids
pond has core seals in the dikes. A significant amount of erosion would
have to occur before the core seal would be damaged. The new scrubber
solids pond will have slope seals which can be damaged more easily by
pipeline breaks, tree roots, earthmoving equipment, and burrowing animals.
The following measures should be employed to protect the sloping clay seal.

(1) To protect sloping clay seals from erosion due to pipe ruptures,
the scrubber solids pipeline should lay in a concrete trench
which would drain into the pond.

(2) The embaokment fill cover thickness should be 7 feet including
slope protection material to provide protection from Lree roots,
burrowiang animals, and earthmoving equipment.

3.5 POND DEVELOPMENT AND WATER RETURN

To determine the most economical method of returning water from the
future scrubber solids ponds, it is necessary to create a pond development
strategy that will be consistent with the water return method. As deter-
mined in "Pond Management and Wastewater Systems Analysis" by Black &
Veatch, February 27, 1980, a total storage volume of approximately
15,340 acreffeet will be necessary for the lifetime scrubber solids genera-
tion from Units 1, 2, and 3. The pond expansion plan will proceed in the

following sequence.

3-6
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Acre/Feet

Existing Scrubber Solids Pond 2,540
Phase 1 Future Scrubber Solids Pond 3,200
Phase II Future Scrubber Solids Pond 2,930
ffhase T11 Future Scrubber Solids Pond 2,930
Phase IV Yuture Scrubber Solids Fond 3,740
Total Useable Storage Velume 15,340

Two methods of returning water from the scrubber solids ponds were
considered. These two methods of pond water return will eliminate the use
of the scrubber water return basin and provide for dirvect pumping of return
water from the pond to the plant. One method would be to construct a pump
structure similar to the existing one on the north embankment of the Phase 1
pond. The pump structure would be designed to house three vertical pumps.
Two 100 per cent capacity pumps would be installed for Unitg 1 and 2. A
third pump would be installed prior to operation of Unit 3 which would
provide a winimum redundancy of 50 per cent for J units at full load.
Figures 3-3 and 3-4 present the pond layout and pump structure ftor this
methed of water return. When the Phase I pond is full and the Phase IT
pond construction is finished, a section of the dike between the two ponds
will be removed Lo allow decant water to flow to the pump structure. This
procedure will also be used for the Phase TII and Phase IV ponds. Pericdic
dredging around the pump structure may be necessary. The pond will have to
he filled 6 feet above the bottom before the return water pumps can be
used.

The other method of returning water from the future ponds would be to
install an intake structure in each pond which would feed to a ceptral pump
house located outside of the ponds. The pump house would be designed to
tiouse three horizontal pumps. Two 100 per cent capacity pumps would be
installed with Units 1 and 2. A third pump would be installed prior to
operation of Unit 3 which would provide a minimum redundancy of 50 per cent
for three units at full leoad. Figures 3-5 and 3-6 present the pump struc-
ture and pond layout for this method of water return. A pressure pipeline

passing through the pond dike will supply return water to the pumps. The

3-7
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pond will have to be filled 6 feet above the bottom before the return water
pumps can be used,

Table 3-1 presents the capital and annual costs for these two return
water methods. The method using a single intauke structure in each pond has
a lower capital cost, and the horizontal pumps require less frequent main-
tenance than do the vertical pumps. The differential maintenance cost for
vertical pumps over horizontal pumps was obtained from the March 12, 1980
NSP letter comments on the Pond Management and Wastewater Systems Analysis,
File A-20C.5B00. It was assumed that one of the two pumps installed for
Units 1 and 2 would run continuously. The pump instailed with Unit 3 would
rui 75 per cent of the time. The single pumphouse plan with horizontal
pumps is recommended for use at the Sherburne County Generating Station.
3.6 SCRUBBER MAKEUP

Makeup water for the scrubber systems will be supplied primarily from
cooling tower blowdown. A simplified flow diagram of the scrubber makeup
piping is shown on Figure 3-7.

A 24-inch makeup header will be connected to the existing Units 1
and 2 cooling tower blowdown line to convey blowdown water to the suction
of the Scrubber Water Return Pumps. The makeup header will include provi-
sions for future connection of blowdown piping from Unit 3 and makeup
piping for the future Ash Water Return Basin. The header will also be
cross-tied with the existing River Waler System to facilitate initial
filling of the Scrubber Solids Pond and to supplement the cooling tower
blowdown flow, if necessary. The valves for the crossties between the
makeup header and the river water and blowdown lines will be located in a
valve pit northwest of the Recycle Basin.

The cooling tower blowdown rate under maximum conditions from all
three units will be about 5,000 gpm. The makeup header will be sized sc
the circulating water pumps can convey the 5,000 gpm cooling tower blowdown
tflow to the scrubber water return pump suction header against the head of
the maximum pond level.

If the scrubber solids pond intake structure is out of service, the
makeup header must suppity the 7,000 gpm estimated three-unit makeup rezquire-

ments. Under this condition, the static head is reduced and the cooling

3-12
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TABLE 3-1. CAPITAL AND ANNUAL COSTS FOR POND WATER RECYCLE PUMPING

1985 INITIAL OPERATION

Capital Costs

Punp Houses and Pump
Structures

[ntake Structures®

Makeup Piping

Pumps, Piping, and Valves®+*
Dike Removal®

Total 1981 Direct Capital
Costs

Escalation to 1984

Indirect Capital Costs at
25 Per Cent

Total Comparative Capital
Costs for 1985 Operation

Differential Comparative
Capital Costs

Annual Costs

Differential Levelized Annual
Pump Maintenance Cost

Fixed Charges
Total Tevelized Annval Costs

Differential Levelized
Annual Costs

One Pump Structure
With Vertical Pumps
With Dike Cutting

One Pump house With
Horizontal Pumps, One
Intake Structure In
All Ponds

]

245,000

270,000
135,000
150,000

800,000
265,000

265,000
1,330,000

320,000

75,000
173,000

248,000

117,000

*For all four pond expansions.

**Includes Unit 3 pumps and piping.

100981-1
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|

tower makeup and blowdown can be increased to provide 7,000 gpm. Tt would 1
also be possible toe supplement the normal cooling tower blowdown directly }
with river water.

A back pressure control valve will be installed in the existing blow- |
down piping in the Recvcle and Holding Basin Pump House to maintain pressure
in the makeup header sufficient to overcome piping losses and pond static
head.,  Control valves in the river water crosstic and at the suction of the
Scrubber Water Return Pumps will be provided for flow regulation.

In addition to the makeup header, the existing 12-inch deicing pipeline
will be extended to transfer walter from the Recyele Basin Lo the Scrubber
Solids Pond.

The existing scrubber makeup water pumps in the Recycle and Holding
Basins Pumphouse will be left in place and used as backups for the recycle
water pumps.

3.7 EFFECT OF INCREASED SULFUR REMOVAL ON POND CHEMISTRY AND SLUDGE
PROBUCTTON

The increased sulfur dioxide removal efficiency of Units 1 and 2
scrubbers has increased the amcunt of solids blowdown from the scrubber
modules. Correspondingly, this has increased the solids loading to the
thickener and decreased pond life. The increase in sulfur dioxide removal
efficiency from 65 to 85 per cent has caused the scrubber to blow downu
approximately 10 per cent more solids. This increase in solids loading
sheuld not have significantly affected the effectiveness of the thickener,
but it will reduce the pond lite by approximately L0 per cent.

It is believed that the pond chemistry will not be appreciably affected
by the increased sulfur dioxide removal efficiency. Continued monitoring
of the pond chemistry will determine the effect of the increased 502 removal
efficiency on the pond chemistry.

3.8 PHASE 1 POND FEXPANS1ON COST ESTTMATE

Table 3-2 presents the 1981 direct capital costs that were estimated
for a 3,200 acre-tfeet scrubber sclids pond based on the sloping clay seal,
pond, and pump layouts presented in Figures 3-2, 3-5 and 3-6. For compariscn
purposes, Table 3-3 presents the 1981 direct capital costs estimated for a

3,200 acre-feet scrubber solids pond based on the central core clay seal,

3
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TABLE 3-2. PHASE 1 SCRUBBER SOLIDS FOND EXPANSION DIRECT COSTS--SLOPING SEAL

Fmbankment 1,146,000 cu yd at $2.32/cu yd
Seal 283,000 cu yd at $7.55/cu yd
Clay Material Cost 283,000 cu yd x 1.2 at §.12/cu yd
Slope Protection

12" Riprap and 5" Bedding 62,000 sq yd at §4.87/sq yd
Site Preparation 100 Acres at $1,900/acre
Roadway 6,400 linear ft at $3.05/linear ft
Concrete Pipe Trench 1,700 linear ft at $50/linear ft
Makeup Piping 5,700 linear ft at $137/linear ft
Recycle Piping 5,600 linear ft at $114/linear ft

Service Water and Compressed Air 2,600 linear ft at
$40/1inecar ft

Horizontal Pump House 1 each at $210,000

Pump House Excavation and Backfiil

Intake Structure

Siurry Piping 4,400 linear ft at §$25/linear ft

Pumps, Piping, and Valves

Elecirical

Subtotal

10 Per Cent Contingeucy

Engineering Fee

Total 1981 Direct Capital Costs

Tncreased Costs for 36-inch Seal
Extra 18" of clay liner 181,000 cu yd at $7.55/cu yd
Clay Material Cost 181,000 cu yd x 1.2 at $.12/cu yd
Total Increased Liner Cost

Gpticonal Costs
12" riprap 62,000 sq yd at $3.57/sq yd
6" bedding of hottom ash 10,330 cu yd at $2.32/cu yd

Total Optional Slope Protection Cost

1009811

Cost
$

2,660,000
2,140,000
40,600

300,000
150,000
20,000
90,000
780,000
640,000

100,000
300,000
20,000
90,000
110,000
120,000
300,000
7,500,000
790,000

9,120,000

1,370,000
...30,000
1,400,000

220,000
24,000
244,000
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TABLE 3-3. PHASE I SCRUBBER SOLIDS POND EXPANSION DIRECT COSTS--CORE SEAL

Embankment 1,221,000 cu yad at $2.32/cu yd
Seal 560,000 cu yd at §7.55/cu yd
Clay Material Cost 560,000 cu yd x 1.2 at §.12/cu yd

Stope Protection-Halfway

L2" Riprap and 5" Bedding 62,000 sq vd at $4.87/sq yd

Site Preparation 100 Acres at $1,900/acre
Roadway 6,400 linear ft at $3.05%/linear ft
Makeup Piping 5,700 linear ft at $137/linear ft
Recycle Piping 5,600 lineay £t at $114/linear ft

Seyvice Water and Conpressed Air 2,600 linear ft at
540/1inear ft

Horizontal Pump House 1 each at §210,000

Pump liouse Lxcavation and Backfill

Intake Structure

Slurry Piping 4,400 linear ft at $25/linear ft

Pumps, Piping, and Valves

Electrical

Subtotal

13 Per Cent Contingency

Enginecring Fee

Total 1981 Direct Capital Costs

Increased Costs for 36-inch Seal
Extra 18" of clay liner 181,000 cu yd at §7.55/cu yd
Clay Material Cost 181,000 cu yd at §.12/cu yd
Total Increased Liner Cost

Optional Costs
12" riprap 62,000 sgq vd at $3.57/sq yd
6" bedding of bottom ash 10,300 cu yd at $2.32/cu vyd
Total Optional Slope Protection Cost

3-17
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Costs
3
2,830,000
4,230,000
80,000

300,000
190,000

26,000
780,000
640,000

100,000
300,000
20,000
90,000
110,000
120,000
300,000
10,110,000
1,010,000
550,000

—— X

11,670,000

1,370,000
__30,600
1,400,000

221,000
_ 24,000
245,000



pond, and pump layouts presented in Figures 3-1, 3-5, and 3-6. 'The economic
criteria used in this analysis are presented in Appendix 3A. The breakdown
of the capital costs are as follows.
3.8.1 Embankment

The embankment will consist of matevial excavated from the pond area,
placed in an embankment, and compacted. Also included in the embankment is
an 18-inch thick horizontal drain consisting of crushed rock or gravel.
The embankment will provide for a 40 feet deep pond and four feet of free-
board height for a total of 44 feet from pond bottom to top of embankment.
3.8.2 Seal

The seal consists of natural clay excavated from a borrow area offsite,
hauled to the embankment, placed, and compacted. The clay will be 18 inches
thick on the pond bottom and 3-1/2 feet thick on the dike slopes for the
sloping seal. The bottom seal will be 18 inches thick and 4 feet thick
under the dike with a 13 to 20 foot thick core for the core seal.

3.8.3 Slope Protection

The slope protection used as a basis for the estimate consists of a
[2=inch layer of riprap and a 5-inch bedding layer. The slope protection
extends halfway up all around for the core scal and sloping scal estimates.

3.8.4 Site Preparation

Site preparation consists of clearing and grubbing 100 acres to pre-
parc the pond area for excavation and embankment construction.
3.8.5 Roadway

The roadway consists of a 20-foot wide gravel road along the top of
Lthe dikes for 6,400 lineal feet.

3.8.6 Concrete Pipe Trench

The concrete pipe trench for the sloping seal estimate consists of
8-fool wide precast concrete channels with 12-inch pipe downcomers to the
pond.

3.8.7 Makeup Piping

The makeup piping consists of the 24-inch makeup header, 12-inch

makeup pipe, and miscellaneous pipe and valves as indicated on Figure 3-7.

L00981-1




3.8.8 Recycle Piping
The recycle piping consists of the 24-inch pump suction header and the
12-inch recycle pipe to Units | and 2 as indicated on Figure 3-7.

3.8.9 Service Water and Compressed Air

The service water and compressed air piping consists of piping and
valves from the Unit 1 Cooling Tower Pump House to the new Scrubber Water
Return Pump Structure.

3.8.10 Morizontal Pump House

The horizontal pump house counsists of reinforced and precast concrete,

structural steel, and architectural materials.

3.8.11 Pump House Excavation and Backfill

Pump house excavation and backfill is the structure excavation and
backfill necessary to construct the below grade portions of the Scrubber
Return Water Pump Structure,

2.8.12 Intake Structure

The intake structure consists of the reinforced concrete tower, stop
logs, the walkway to the tower, and the pipeline below the dike for the
Phase 1 pond.

3.8.13 Silurry Piping

The slurry piping consists of the Transol Il piping and costs to
upgrade the existing slurry pumps.
3.8.14 Pumps, Piping, and Valves

Pumps, piping, and valves consist of two new 3,500 gpm herizontal
pumps and the piping and valves in the Scrubber Water Keturn Pump Structure.
3.8.15 Electrical

The electrical costs include wiriag from the existing Unit 1 Cooling
Tower Pump House to a new secondary unit substation located at the new pump
house. Also included is control wiring from the main control room to the
new pump house.

3.8.16 Increased Costs of 36 Tnch Bottom Liner

The increased cost for increasing the bottom seal to 36 inches from

I8 inches is provided.

3-19
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3.8.17 Optional Costs

The optional slope protection cost using bottom asih for riprap bedding
is provided to indicate the maximum potential savings using bottom ash
instead of conventional bedding.

3.9 BOTTOM ASH POND

The existing Bottom Ash Pond at the Sherburne County Generating Plant
was constructed with the northeast corner lower than the rest of the enclo-
sure dikes. To fully utilize the potential 600 acre-feet holding volume of
the pond, the lowered portion of the dike should be completed by October 31,
1982 when the present capacity will be filled.

3.9.1 Bottom Ash Utilization

NSP estimates that there are about 470,000 cubic yards (290 acre-feet)
of bottom ash currently in the pond. Using bottom ash production rates
given in Table B-5 of the "Pond Mapnagement and Wastewater" Systems Analysis--
Revision 1, the Bottom Ash Pond should be full by the end of 1985. Since
undetermined amounts of bottom ash have been removed from the Bottom Ash
Pond, it is not known how closely the estimated amounts of bottom ash
production compare to the actual amounts.

By the end of 1685 it will be necessary to either construct a new
bottom ash pond or start removing the accumulated bottom ash from the
existing pond. It will be necessary to cover the scrubber solids ponds
after they fill to minimize future leachate production due to precipita-
tion. A 2-foot winimum thickness of granular fill was also recommended in
the "Evaluation of Scrubber Siundge" by Twin City Testing, Inc. The cover
should also bhe sloped to reduce infiltration of precipitation. A minimum
of 480 acre-feet of bottom ash could be used for covering the present Fly
Ash Pond after it fills. It is also possible to use up to 90 acre-feel of
bottom ash for the 5-1/2 foot clay cover when constructing the new Phase [
Scrubber Solids Pond. Compaction and shear strenpgth tests will be required
to determine the engineering properties of the bottom ash.

It should not be necessary to construct new bottom ash storage ponds
in the future, since bottom ash can be used for pond construction and

reclaiming.

100981-1




3.9.2 Bottom Ash Pond Cost Estimate

Table -4 prescats the 1981 direct capital costs estimated for complet~
ing the Bottom Ash Pond dike.

The embanlment consists of onsite soil placed and compacted to form
the added dike height and the roadbed for the replacement pond access road.
The 7,500 cubic yard clay core seal will be constructed of natural

clay excavated from an offsite borrow area, hauled to the embankment,
placed and compacted. The actual clay source has not been determined, but
three options are avaiiable. The first would be te use a small portion of
the 280-acre area currently leased by NSP. Second, it may be possible to
obtain clay from the second borrow pit used for the original pond construc-
tion. According to the Twin City Testing February 20, 1976 letter, 20,000
cubic yards of clay remain at this site. Third, there may be other clay
borrow pits presently in nse that could economically provide the relatively
small amount of clay required.

The existing scrubber azd bottom ash sluice piping passes through the
construction area and will have to be removed and then replaced. This
involves about 1,900 linear feet of 6-inch pipe ond 900 linear feet of
ls-inch pipe.

About 2,600 linear feet of 6-inch sluice pipe and 1,700 linear feet of

l4-inch sluice pipe will be furnished and installed to bypass the construc-

tion area so bottom ash and scrubber sludge sluicing will not be 1nterrupted,

The bypass pipe material will be used by plant operations after bottom ash
pond construction is completed.

Culverts will be constructed to allow both temporary bypass piping and
permanent sluice piping to pass beneath roads.

A total of 1,030 linear feet of aggregate surfaced road will be con-

structed on top of the completed dike. Ancther 800 linear feet of aggregate

surfaced road will be installed for the pond access road.
Sherco Engineering has placed 15 to 20 feet of bottom ash on the pond

slopes for slope protection. They are also modifying and upgrading the

bottom ash sluice pumps. Therefore, this report and estimate do not include

costs for these items.
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TABLE 3-4.  ROTTOM ASH POND COMPLETION DIRECT COSYS

Embankment 60,000/cu yd at $2.50/cu yd 150,000
Seal Construction 7,500 cu yd at $10/cu yd 75,000
Clay Material Cost 7,500 cu yd = 1.2 at §.12/cu vyd 1,000
Bypass piping &,360 tinear feet at $19.75/linear ft 85,000
Remove and replace existing sluice pipe 2,800 linear ft
at §19.60/linear ft 55,000
Culverts 10 each at $1,000 each 10,000
Roadway 1,830 linear {t at $3.80/linear ft 7,000
Subtotal 383,000
10 Per Cent Contingency 38,000
¥ngineering Fee _30,000
Total 1981 Direct Capital Costs 451,000
3-22
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3.10 SCHEDULE

Figure 3-8 presents the bar chart construction schedule proposed for
completion of the Phase I Scrubber Solids Pond and Botteom Ash Pond. For
the 1985 initial Scrubber Solids Pond operation, design engineering and
permit activities were assumed to start in 1982. Construction was assumed
to occur in 1983 and 1984.

The Bottom Ash Pond was scheduled for completion by October 31, 1982.
Design engineering, permit and purchase activities were assumed to starl in
January 1982. Construction was assumed to occur during the summer and fall
of 1982.

3.11 _ CONCLUSTONS

The Phase [{ scrubber solids pond should be constructed with an 18-inch
bottom seal and a 3-1/2-foot slope seal. The new pond dikes will be ini-
tially riprapped with rock halfway to the top. Sluice piping will be
routed in a trough to prevent erosion from pipeline breaks.

Scrubber water will be returned to the plant directly from the Scrubber
Solids Pond through the pump house located near the future Ash Water Return
Basin. MHorizontal pumps will be used. Space will be provided in the puwnp
house for a Unit 3 pump.

The estimated 1981 direct cost for the Phase 1 Scrubber Solids Pond
expansion with 18~inch bottom seal and 42-inch sloped seal is $9,120,000.
The 1981 direct cost for the Phase I scrubber solids expansion with a core
seal is $11,670,000.

The low portion of the Bottom Ash Poud dike should be raised to provide
additional storage volume. The estimated 1981 direct cost to complete the
Bottom Ash Pond is 5451,000. It should not be necessary to construct a new

bottom ash pond.
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APPENDIX 3A
ECONOMIC CRITERIA

econcimic criteria used for evaluation in the analysis are listed

Load tadel. The load model established for this project is shown

on Table 3A-1.

Annual Fixed Charge Rates. The levelized annual fixed charge

rates are as f{ollows.
(a) Pollution Control Equipment, 12.99 per cent per year.
(b) Balance-of-plant, 16.74 per cent per year.

Present Werth Discount Rate. The present worth discount rate is

11.25 per cent per vear.
Indirect Costs. The indirect cost rate is 25 per cent.

Escalation Factor. The average escalation rate is 10 per cent

per year,

Start-up. The new scrubber solids pond is assumed to begin oper-
ation in 1985.

Plant Life. The plant life is 25 years.
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TABLE 3A-1.

LOAD MODEL FOR SHERBURNE COUNTY

UNITS 1 AND 2 ANNUAL OPERATION
MAY 1 TO APRIL 30 YEAR

Years of Operation

Per Cent Capacity 1-5
100 4,400
90-99 600
80-89 400
70-79 200
60~69 100
50-59 100
20-49 700
Total Hours

On-Line 6,500
Average Output

While On-Line 0.88
Annual Capacity

Factor 0.65

Average Output
While On-Line
Over Operating
Lifetime
Average Annual
Capacity Factor
Over Operating
Lifetime

100981-1

6-10 11-15 16-20 21-35
Hours of Operation
4,000 4,000 3,000 2,500
900 1,000 1,300 1,300
400 300 200 200
200 300 200 200
200 200 200 200
200 200 200 200
900 900 700 700
6,800 6,900 5,800 3,300
0.84 0.83 0.83 0.82
0.65 0.65 0.55 0.50
0.834
0.571
3A-3
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(Sato o Ffoh flog 0t
U S PISRCEPENE R G .
dany T 1. File No. _B400
SURVEILLANCE REPORT No. SR-__ 544
e Nsp Task No. 236
2. Project Sherco-Bottom Ash Pond Unit 1&2 E_SZEAOI Date
QOrganization Qbseryed: __1C&L0SSan; TCT5 NSP PO/SO #

Surveillantis): -C. Mey EJVW
3. Activities Observed: __Cla¢ Core & granylar embankment placement.

&. Specific Location:__Current Bottom Ash Pond

5 Reference(s): Spec. #10169.71.1000; Dwgs. NF95380A, 79, 78A, 76A & 17A.

8. Person{s) Contacted: _Tom .lohnson - NSP {operatiaons): _Dan Young - NSP {PERC),
Dan larson (ICT}; | Toyd Parker and Dennis Rahn (McCrossan)

7. Resuits (Use Additional Sheets As Necessary): (Site Inspection August 26, 1982)

7.1 Plant operations indicated concerns with the presence of rock in the clay
core, and new clay core tie-in with existing clay core. The rock probiem
was not apparent upon inspection, tlcCrossan has stated they hand pick
large rock when observed. The existing clay core has been prepared per
design documents, and the tie of new to old appears to be compiiant.

7.2 Twin City Testing {TCT) has one man currently on site to follow soils
compaction. Testing equipment is properly calibrated; test records were
available; and proctor samples were maintained. No plot plan of soils
tests have been prepared todate, but will be provided.

7.3 One field inspector is following the Ash Pond Construction. Approved/re-
Teased Drawings and specifications are on site. Test records are
reviewed daily with TCT.

7.4 McCrossan is using scrapers and sheep foot roller to construct the
embankment and dike core. Material placement appears to be in uniform
1iTts not exceeding specifications. Sand contamination of the core dike
appears minimal. Densities are being attained, and with less than the
calculated optimum moisture. The tie-in of the and new clay core {dike)
appears to bgécceptable.

8. Required Actians:
None

(Upon Completian of Required Action, Affected Organization to Signoff ltem #10 and Return the Original to
the Surveitfant.}

9. Distribution: ACTION COMPLETE SR B eng @ g

. PLAaMY s N
File (RBA, HKN) 10. Affected Organization:
B. Young-Sherco {PE&C)

. Oate
G.H. Jacopsen-Sherca (Operations} o . /", E& . )
) . ‘ vl -
X e g pleen e T 1. Surveillant:__* % 0V dAdA . Y-
. .((' ‘ . ol ’ , - Date
EC e e e \E_:,.:..r, - . »/,
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B CK & VEATCH
LA TEL. {913) 967.2000
CONSULTING ENGINEERS TELEX 42-6263

1500 MEADOW LAKE PARKWAY
MAILING ADDRESS: P.O. BOX NO. 8403
KANSAS CITY, MISSOUR! 64114

Northern States Power Company B&V Project 10169

Sherburne County Generating Plant February 16, 1982
Units 1 & 2 (E-82EAQ1)

Schedule

Northern States Power Company
414 Nicollet Mall
Minneapolis, Minnesota 55401

Attention: Mr. A. E. Johnson

Gentlemen:

Enclosed are two copies of Drawing NF-49106 revised to indicate the new
pond access road and approximate routing of the ash sluice bypass piping.
We estimate that about 2,800 fect of 6 inch and 1,700 feet of 14 inch
polybutylene pipe will be required for the bypasses.

It appears that the pipe can be delivered by about July 1, 1982, We
estimate that two months will be required for the earthwork comstruction
leaving two months for all of the piping work. Prior to earthwork con-
struction, the bypass pipelines should be instalied and the existing
Transol pipe removed. After carthwork is mostly completed, the permanent
Transol pipe should be reinstalled including new trestles.

Please review the pipeline construction work and layout with the plant
personnel to determine if the time available is sufficient,

If you have any questions, please contact Mr. J. M. Horner.
Very truly yours,
BLACK & VEATCH

H Y Lo,

ko aVine
JMH:11h G. Y. Cunn 77

Enclosure

ce: Mr. A. E. Johnson
Mr. R. B. Anderson/with enclosure
Mr. J. T. O0'Donnell/with enclosures
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File CGOO

This Jetter is in respense to your request for DNR permit project completion
information,

In our opinion, construction was completed in compliance With project
drawings and specifications. The attached inspection testing report from
Twin City Testing Company dated 12/22/82 presents results of the soils
construction testing.

Our letter of July 30, 1982 presents the pre-constructien Cost estimate for
parts associated with the embankment. Actual Posti-construction costs are as
follows:

Pre-Constr Past Constr
Estimate Actua]

Total embankment constructicn contract amount £177,800 177,800
Add clay cost & associated crop loss Not Included 2,777

Deduct for items not associated with dam
safety, including roads and culverts (23,800} (33,968)

Surveying contract Inciuded 1,135
Seils Construction Testing Included 9,380
Net Direct Cost - Earthwork $154 000 $157,1258

Engineering Cost - (Applicable Black &
Veatch Charges) $15,000 $16,630

RBAOZOZBBMFCOI

PR r‘/»l‘ ’




P K Graika
Page 2
February 7, 1983

We believe that the drawings previously submitted adequately renresent actual
project constructwon, and post-construction photos are probably not necessary.

/)ﬂ "// /“““""‘

e ,,”
/ﬁ’B Anderson, P E
Project Engineer

mfc

Enclosure

cc: G H Jacebsen

H K Norgaarden
Fite

RBAD20783MFCO1




internal Correspondence

Date August 9, 1982

from p K Graika, Assistant Env. Engineer Location General Office

8

To §H K Norgaarden, Superintendent Location General Office 7

Subject SHERBURNE COUNTY GENERATING PLANT
Bottom Ash Pond Revision

Enclosed is a copy of the Dam Safety Permit for the Bottom Ash
Pond Construction at Sherco. The orange permit card should be
posted conspicuously at the project site. Please review the
permit conditions to be sure we can comply with them as stated.
If there are any problems please contact me.

The dam has been classified as a Class II dam (see page 2, item
VII of the permit). This requires the DNR tc inspect the dam
once every two years, and to charge an inspecticn fee of $30.00
plus an additional charge for sguare footage. This fee will be
decided at the time of the first inspection.

Special Provision XIX requires us to notify the DNR within 90 days
of completion of construction that the dam was completed in accor-
dance with the approved design. This statement is also to include
a report on construction inspection and quality control, and any
photographs or drawings of the dam as built. Please inform me
when construction is complete so this provision may be fulfilled.

If you have any questions, please contact me at 330-7645,

/f Vs 14

r » = ,

/Z v ﬂ%ﬁ/@a

Pamela Graika

Assistant Environmental Engineer
ik

cc R B Anderson
E 0 Schentzel
. F G Stemper

. FORM 17 3467



RECEIVED

DNR INFORMATION
{612} 296-6157

2>  STATE OF AUG 8
ININESOTA

DEPARTMENT OF NATURAL RESOURCES
BOX ., CENTENNIAL OFFICE BUILDING * ST. PAUL, MINNESOTA 55155

August 6, 1982

Mr. J. L. Bechthold, Manager
Regulatory Compliance and Services
Northern States Power

414 Nicoilet Mall

Minneapolis, MN 55401

Dear Mr. Bechthold:
PERMIT 83-3022, NORTHERN STATES POWER CO., BOTTOM ASH POND DAM, SHERBURNE CO.

The technical information submitted with the permit application has been
reviewed and found adequate.

Enclosed is a permit authorizing the construction of the northeast corner of
the embankment of the existing Bottom Ash Pond Dam to elevation 1000 feet, MSL
in connection with the operation of the existing ash disposal facilities of
the Sherburne County Generating Plant of the Northern States Power Company.

We acknowiedge receipt of the inspection fee in the amount of $3,535.00 which
was submitted to this office on August 4, 1982. Your fee computation is based
on a dam construction cost including engineering, of $169,000 and is
satisfactory.

Should you have any questions concerning the permit, please refer them to
Craig A. Regalia, Supervisor of the Dam Safety Unit at: (612)/296-0525.

Sincerely,

LS/CR: J1

cc: James F. Cooper
Hedia Rieke, Waters
Ken Haberman, PCA
Region 3 Hydrologist
Sherburne Co. Zoning
Sherburne SWCD
USCE
P.A. 83-3022 File
Dam Safety Unit
AN EQUAL OPPORTUNITY EMPLOYER

”N700 . e

st
1457
G
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STATE OF MINNESOTA

W 70 50 DEPARTMENT OF NATURAL RESOURCES

v 11770 DIVISION OF WATERS, BEN X XRKE XN X ERRAXDSX “ P.A.No. 83-3022
Centennial Office Building, St. Paul, Minnesota, 55101

N rHE MATTER OF T apetieanion o NORTHERN STATES POWER COMPANY

foraPERMIT TO construct the northeas .
Ash Pond Darm e t corner of the embankment of the Bottom
Sherburne -7

PERMIT

Fursuant to Rhnnesota © TR gn the brasie f grareeoe

ST M gier

: et ndanmanion contamed in the osreut Sopiizan o,
letters, miaps, and phans sehmny =0 G D gopheani, ond gthar supooring darn a. of srnare made a part hereof by reference, PERMISIION
1S HEREBY GRANTED to Northern States Pawer : whose adrdress for the purpose of notices and other

commurications partaiing to s DarmIt g C/O J L. BEC hth old Lwhich address is subject 1o change by written
notice from the permittee. ITd Nicollet Ma”, Minneapohs, MN 55401

1o CONStruct the Northeast corner of the embankment

Ash Pond Dam to elevation 1000 feet, MSL - of the existing Bottom

the existing ash disposal facilities of t
of the Northern States Power Company.
the documents, information, maps
the Permittee's designer on his
"Northgrn States Power Company.
Retaining Structures for coal,

in connection with the operation of
he Shgrburne County Generating Plant
: The project is further described in
and p?qns submitted by the Permittee or by
behalf including engineering report titled
Sherburne County Generating Plant...Earth
water, and ash storage", prepared by Black &

Vﬁ%%&é%%@&#&;%?ﬁ engineers and dated 7/27/73 and 5/6/82.

SE 1/4 of Sec. 1, T33N, R29Y

] . : L SHERB
for the purpose of d15P0sal of bottom ash tailings TERBURNE coumiy
This permit is granted subject to the foltowing GENERAL and SPECIAL PROVISIONS:

GENERAL PROVISIONS

1. This perrmit is permissive anly and shatl not releas: the permittee fram any Tighility or obligation imposed by Minnesota Statutes, Fedzral
Law or local ordinances relating tharato and shall remain in force subject to all canditions and limitations now ar hersafter imposed by
laww.

2. PR S MK XIERICR R K ERBOR S RO R X0 HOR o e R 0OXNOKERKK RN K- X

3. vh PR NOOR WX &i){!}(g{n;{)k&\ﬁ.}{fxy ees ’K?":I‘( st 3 26 BGI KXk X 30 XK VR e XIR AAADLEOY, JR MoV o X K=K
A PR X DNX 0K 3% X R0 §§ LB PO HOU XA HIR T et wg B sesf ey FE MO BOGK XX HUAX HyXRex
e MOHAK BIRIDER KK D636 37 1 % 10%1 5 MR 00X X BICEEX O XX TRHO0Y X

4. No changs shall be miacl, @iRoUT Awritien Dermnnsion frnnousiy obtairzd fram te Cammissioner of MNoturai Resaurces, in the hydroalic
dimenstans, capacity or lcczbion of any tems of work authorized hereundsae

5. The permittea shall yrant »

ous to Fhe site at 2l regsenatle tires dunng 0 ot tEr construchinn o authorized  representtives of the
Cammissioner af Natural Sesources for inspaction of the wark authon sy n2raunder.

B This Permit may be terroingtad by the C sission2r of Naturat Resources, withaut notice, 3t any tirme he deems it necessary for the
conservatian of the watar rasaurces of 1h2 s12te, or ) the inferest of pabiis Rasith and weifare, or for violaticon of any of the provisions
of this permit, uniess oih2rwis grovided in tha Spacial Provisions,

SpECIAL PROVISIONS Unless terminated as hereinafter

provided
N Canstruction work authoazad tader this permit shatl e cormmpleted onor bators J__,_U_,l_y_j_-i ..__] 484 ,/ . Upon

written request to the Commissioner by the Permitize, stating the reason tharefare, an extention of time may be obtained.

: does
1. The excavation of 501t autharized hesem shall not be construed 1o include the removal of organie matter not a pp 1 N

unless the area from which such organic mattar is

removed i$ impervicys or i5 saaled by the aoplication of bentonde after excauation.

it it all cases where the doing by the permittes of anything autharizedby thisosrmir shallinvolvethe taking, using, ordamagingofany property
rights or interests of any othar person or persons, or of any pubiicly ownad lands or improvemaents thereon or interests thergin, the
permutioe, betore procesding therrwnth, shatl obtain the wetllen consent of ail persons, agencies, or authonities concerned, and shatl
auquire all property, rights 3mlnl2edsts naeessry therefor

1V, This permit is peomssicaonly . Naliabithyshatl te imposed upon arincurtby the SateofMinnasotaorany ofitsofficers agents cremployees,
afficially or personolly, on account af the granting  bereof or on accoan: of any darnagas 1o any person orf property fesaiting from
any act ar omission of (he germiitae or gny of 105 agents, ernplayess, or cantra o redaiing ta any matter hereunder Thes pzemut chall
RO e consirded us euinn v or Himitiag any legsd clanns or agint of actios of gy parson ather a0 the Liate Gooinst 1he periities, (s
agents, ¢mployees of contr ar njury resalting from any such act or gaussion, or as estopping oF hmiting any legal
clinm or right of schor o suiten, 113 agants, emaloyaes, or contracters far vinlation of or failure to comply with
the provisions of the perer or anshicabte Dresssons af law

A% No matenal excavated by asinanty of this gerrt HDrCl{ﬂ-llL'HJi frovum anty OINr sOurcy, eRaent s spectfiad horein, shrall be pisced on any

portion of the bed of sart cratars wehich dies bobiy 0es not app Ly

o e — Mt shall b the duty of e
at the sito of the work for the purposs ol conmplyng sweith the condibons of tnis

~armiftoe 1o rdeternune correctly all pertinent elevations
wermd

VE Ay, 000 e X e X 00 X O KoK e XX g X ;Xv?ixwxm??_;xnx.xxaﬂ MR KX R0MER 00 3 S KB XK LUK AN X




VI.

VII.

VIIL,

IX.

XI.

P.A. No, 83-3G22
Page 2 of 4

ADDITIONAL SPECIAL PROVISIONS

Compliance With Other Laws

The Permittee shall comply with all other Federal, State and local laws
and regulations and shall obtain such other permits as may be required
including, but not limited to the Minnesota Poliution Control Agency and
the U.S. Corps of Engineers.

Hazard Classification

Based on the potential to cause possible health hazard or direct or
indirect economic loss to the public due to a shutdown of the generating
units by failure or misoperation, the bottom ash pond dam is classified
by the Minnesota Oepartment of Natural Resources as a Class Il
(significant hazard) dam.

Future development in the vicinity of the dam may result in the need for
hydraulic and structural upgrading of the dam. The dam owner will be
subject to all applicable rules and laws regarding any changed hazard
rating.

Acceptance of Permit

Undertaking or jinitiating any work or part thereof authorized herein by
the Permittee constitutes acceptance of the permit and all its terms and
conditions.

Successors

The provisions and terms of this permit shall extend to and bind the
syccessors in authority of the Commissioner and the legally assigned
successors in interest of the Permittee.

Responsibility for Control

Tha Permitt2a 4in cooperation with the dam's designer, shall be
responsible tor providing adequate controis on consiruction activities,
and for verifying design, construction and operation assumptions.

Establishment of Soil Protection

The Permittee, as soon as practicable following the construction, shall
cover or protect atl exposed soil resulting from the construction by
placing riprap, sod and/or seed on banks and slopes of said construction
for the prevention of so0il erosion, sedimentation and lake/stream
discoloration.



XII.

XIII.

XIV.

XV.

AVI.

AVIT,

P.A. No. 83-3022
Page 3 of 4

ADDITIONAL SPECTAL PROVISIONS

Soil Placement

No frozen so0il, ice, snow, or other frozen materials shall be placed
within the dam during construction.

Freeboard

The freeboard between the level of the water covering the wastes and the
Jowest point of the crest of the perimeter dam, shall not be Tess than
4.0 feet,

Permanent Markers

A minimum of two (2) permanent markers for vertical and horizontal
control shall be established in the natural ground by the Permittee in
the vicinity of the dam. The permanent markers for vertical control
must be based upon sea level datum. The accuracy of these markers shall
be certified by the designer (or his representative), or a registered
protfessignal Tand surveyor. Each marker shall be located so as to be
accessible and protected against disturbance throughout the projected
life of the ash disposal basin. The Permittee shall within 90 days of
the jssuance of this permit submit to the Commissioner the locations of
these permanent markers, plotted on standard U.S. Geological Survey
topographic maps or other more detailed contour maps.

Temporary Reduction or Cessation of Operation

The Permittee shall immediately notify the Director of the Division of
Waters in the event of any plant or ash disposal system malfunction or
operational change which requires a temporary reduction or modification
or cessation of ash disposal system operations. In no case shall the
Permittee discharge wastes or process water to areas other than those
within the ash disposal basin.

Maintenance

Maintenance of the dam and reservoir herein authorized in a safe and
sound condition shall be the responsibility of the Permittee. Should
the dam be abandoned at a future date for any reason, or fall into a
state of disrepair, the Permittee shall be responsible for site
restoration work which may be ordered by the Commissioner of Natural
Resources.

Emergency Work

If the Permittee finds at any time during construction or aperation
that, in order to adeguately protect the environment or public health,
safety or welfare, immediate alterations to the approved plans and



P.A. No. 83-3022
Page 4 of 4

ADDITIONAL SPECIAL PROVISIONS

specifications are required, the alterations may be started, but the
Parmittee shall promptly notify the Director of the Oivision of Waters
of such requirements, If the alterations are to remain as permanent
project features, the Permittee shall, as soon as practicable, revise
the plans and specifications and submit the revisions, in writing, to
the Conmissioner for approval.

XVIII. Unforeseen Conditions

KIX.

XX.

XX,

cC:

The Permittee shall immediately notify the Director of the Division of
Waters of any conditions relating to structural stability discovered
during construction or operations which differ from those identified in
the approved plans and specifications.

Actions by the Permittee Following Completion of Construction

Within 90 days following the completion of construction, the Permittae
shall notify the Director of the Division of Waters, by certified maii,
including a statement of the designer or professional engineer in charge
of construction inspection, that to the best of knowledge, the dam was
completed in accordance with the approved designs, plans and
specifications and any approved revisions thereof. The statement shail
include a report on construction inspectior and guality control. The
Permittee shall also submit to the Director photographs and
supplementary drawings or descriptions of the dam as actually
constructed and any other items which may be of permanent value bearing
on the adequacy and permanency of the dani.

Transfer of Ownership

The owner(s} shall not transfer the ownership of the dam without a
written permit from the Commissigner.

Inspection Fees

Initial and periodic inspection fees required by Dam Safety Rules 6 MCAR
1.5034 shall be submitted in the form of a <c¢heck payable to the
Minnesota State Treasurer.

James F. Cooper Executed at St. Paul, Minnesota
Hedia Rieke, Waters this (o day of euqu‘sq“’ , 1982
Ken Haberman, PCA /

Region 3 Hydrologist Commissiofiek of Natural Resources

Sherburne Co. Zoning
Sherburne SWCD

USCE 9 2L gy

P.A. 83-3022 File Lé ry‘Se%ﬁggzz)DirECtor
Dam Safety Unit Divwisio aters
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[ ] APPROPRIATION AND USE OF WATER
[ ] WORK IN THE BEDS OF PUBLIC WATERS

ISSUED TO

* a

EXPIRATION DATE l?
2
POST CONSPICUOUSLY AT PROJM’%ITE

{Applicant)




Internal Correspondence
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From R B Anderson

o P K Graika

Date

Location

Location

Subject  SHERBURNE COUMTY GENERATIMG PLANT UNITS 1 & 2 E~B2EAQL

Bottom Ash Pond Revision
DNR Cost Basis

July 30, 1982
General 0Office 7

ERAD - GO 2

Per your request we submit the following cost information to be used in
calculation of DNR "inspection” fees.

Total Construction Contract Amount

Deduct for items not asscciated with dam
safety, including roads and culverts:

Net Direct Cost - Farthwork

$177,800

(23,800)

$154 ,000

Wle estimate that consultant engineering costs associated with design of the
embankment was about $15,000.

ERAD has informed us that DNR inspection fees may be in the range of $3,000
to $4,000 for this project, if the standard formula is used. We suggest

that ERAD investigate:

1. Hazard classification for this project, according to DNR designation.

2. Potential negotiation of fee based on factors which differentiate this
project from more conventional dam projects.

Our concern is based in part on the upcoming ash pond project where much
more noney will be involved.

Please call if there are guestions.

A

R 8 Anderson, P E
Project Engineer

mfc

cc:\/ﬁ/g Jacobson

o1 BN FiLE Loy
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internal Correspondence : . @ Lh‘

pate  June 21, 1982

rrom R B Anderson Location PE&C - GD-7

o P K Graika Location  ERAD - GO-2

LTI TIN

‘ SHERBURNE COUNTY GENERATING PLANT @iﬂ%? ?QQ_E Qﬁp‘{
Subleet UNITS 1 and 2 E-82FAQ]
Bottom Ash Pond Revision
DNR Submittal Materiails
File: €000

This Tetter is to transmit requested materials for review by the Minnesota
ONR.  Enclosed is:

1. Letter from Black & Yeatch, project consulting engineers, to
R B Anderson, NSP, dated June 18, 1982.

2. One blueline copy and three microfilm copies of drawings
Tisted in the above Tetter.

3. Three copies of the applicable porticns of the original “supporting
analysis" for the 1y ash and bottom ash ponds by Black & Veatch,
dated June 27, 1973.

4. Three copies of the Dames & Foore second level "Review of Design
Criteria and Project Specifications," dated July 17, 1973,

(0]

. Three copies of a Black & Veatch Tetter, dated June 7, 1882, ans
an internal mems dated May 24, 1982, documenting a second level
review done by a group in Black & Veatch separate from the original
design group.

et
e //7 o .//

e
[/,,c / o
R B Anderson, P&,

Project Engincer
Jr

knels,

ce  {w/lcc each of Encl, #1,3,4 & 5)
EJ Cramolini
G H Jacobson




BLACK & VEATCH
Tit. (913} 967.2000
CONSULTING ENGINEERS Trorx 12.6263

YHO0 MEADOW LAKE PARKWAY
MAILENG ADDRESS: PO, BOX NO. Fa0Y
KANSAS CITY. MISSOURL €4114

Northern States Power Company B&V Project 10169

Sherburne County CGencrating Plant June 18, 1932
Units L & 2 (5i-821A01)

Bottom Ash Pond Revision

Dike Safcty Analysis

Northern States Power Company
414 Nicollet Mall
Minncapolis, Minnesota 55401

Attention: Mr., R. B. Andevson
Gentlemens:

This letter is in response Lo your request for supporting data on the
desipn of the bottam ash pord revision for submittal to the Minnesota
Department of Natural Resources.

The modification of the bettom ash pond will raise the dike to an clevation
aquivalent to the dikes around the existivog Uly ash pond. These ponds

have been desipned for all loading conditions expected for the life of the
ponds.,

Supporting analyses are contained in the Black & Veateh report dated
June 27, 1973, vitled:

Sherburne County Generating Plant
Unit Ne. 1 and tnit No, 2
Projoct Outline

tarch Retaining Structures for Coal,
Water, and Ash Storape

bupporling Analyais T1-M

File 5377/5619

PHL2KT00, PHL2M3I00

An independent review of the design of the ponds was pecformed by Dames &
Moore Consulting Engincevs. Their Cindings are presented in the following
report dated July 17, 1973,

Repoart

Review of Desipn Criveria and frojeect Specifications
Proposed Coal and Ash Storape Arca

Sherburne County Generating Plant - Unit 1

Sherburne Countv, Minucsota

For Northern States Power Company



D O 2 DA N N Vi
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Dames & Moove's roview confirmed the suitability of the design of the ponds.

An in-house independent review of the modification ofF the bottom ash pond
to confivm that the design and specifications are in accordance with
thi desipn requirements of the original pond dikes was performed by Black &
Veatch,  This yeview was documented by our letter to NSP dated June 7, 1982,

Based on the above, the design is adequate and has
of failure.

The typical inventory of [ree water in the pond is approximately 60 acre-fee

4 very remole possi

bility

The water dnventory is kept suflficient to provide retention time for ash

sedimentation. An excess ilaveantery of water in the pond is undesirable for
plant operations and is therefore avoided. The entire surface area of the

poud is not submerged. This is to allow reclaiming operaticus to be performed
tn the dry by normal earthwoving cquipment on the surface of the stored bottom
ash during operation of the pond. There is no source of runoff into the pond

cther bhan the direct precipitation due to rainfall on the pond area,
the inventory of water, which is closcely contvelled by plaut operations, can

be held relatively constant.

The srade of the site slepes to Lhe southwest toward the Mississippi River.
LE i brecch occurred in the north, cast, or west side of the pond dike, the
of the pond toward the

dike, the spill would be

Free watey would flow around the oast or woest side

river.  1F a brecch occurred in the south dividing

contiined dn che fly ash pond.  On the cast side of
pits from construction of the existing pond dikes.

Arouvad the west side of the pond, the water would be intercepted by the exisving

the pond there arve borrow

T™he storage volume of
Yhese pits iy safficient to contain Lhe watoer inventory., If the water

flows

recyele basin and holding basin,  These basins, at their maximum operating

Yevels (clevation 950,00 feot), would contain the entire water inventory.
beesins woulkd discharee throupgh the exicbing discharge structure at a moximun
pabe of 50 cubic Teet per second Lo the viver.  The wedian Mississippi River
flow past the plant jo approxzimately 5,000 ¢fs. Therefore,
from the plant would have wminimal impact on the quunmtity of flow in the

Based on the above anaiyvsis, the uniibely cvong af
should not affect the quantity of water in the Mississinpl River.
would probably shut dowa Units 1 and 2 due to floading of the recyale

holding basins pumphouse.

the discharge
river.

a dike breech and spill

A apill

The following drawvinps show tho topography and plant structures existing at

Lhe site,

NF~49025 NF~49305
NF-490572 NF-49100
NF=-49074 NE-&43107
NF-49075 NF-49103
NF-49078 NF-82017
NIP=49GY2 NE-82018

Those

Therefore,

i



BLACK & VEATCH

Horthern States Power Gompany 3 B&V Project 10169
Mr.o R, B. Anderson June 18, 1982

Four prints cach of drawings NF-82017 and NF-82018 are eunclosed with this
letter.

Construction of the replacement Fly ash pond will modify the topography
on the cast side of the bottem ash pond. The offects will be analyzed during

desipn of the replacement pond,

LU you have any Iurther questions, please contact us.

Very truly vours,

BLACK & VEATCH

/ ,!
L L
b { (f\ ¥ Lt /
- o f i
G. Y. Gunn o
LJA i bw
Enclosures

ce: Mr. R. B. Anderson
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FOREWORD
Based upon other considerations developed in discussions between XSP and
Biack & Veatch, tnis analysis has been revised. The conclusions stated
nerein were adopted in the design of eartn retaining structures for coal,

water and ash storage.
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NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY GENERATING PLANT
UNIT NO. 1 AND UNIT NO. 2
PROJECT OUTLINE
SUPPORTING ANALYSIS II-M
FILE 3377/5619

EARTH RETAINING STRUCTURES FOR
COAL, WATER, AND ASH STORAGE

INTRCDUCTION

in order to comply with existing regulations of the Minnesota Pollution
Control Agency and to retain sterage of water for maximum reuse, seals must
be installed in all coal, water, and ash storage areas where the quality of
natural ground water could be affected by seepage. Earth structures and
seals are to be installed to control seepage from the plant storage areas
to limits that will satisfy these requirements.

This study is a design analysis covering earth retaining structures re-

quired for coal, water, and ash storage.

SUMMARY OF IMPORTANT INFORMATION

1. The reserve and active coal storage areas are to be sealed with a
12 inch compacted thickness of impervious earth blanket. A 6 inch thick
protective on-site soil cover will be provided at the reserve coal storage
area and 24 inch soil cover in the active coal storage areas.

2. Sealed surface and subsurface drainage will be provided in the coal
storage area.

3. The coal vetaining dikes are embankment stabilized fills using on-
site SP~SM soils stabilized with soil cement, The relative factors of
safety computed by the Bishop method of slope stability are as follows.

i
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Minimum

Design Factor Factor of Safety
Slope stability without earthquake 1.98
Slope stability with earthquake 1.63
Sliding 1.55
Overturning 5.80

4. The area around each of two 200,000 gallon and one 12,000 gallon
fuel o0il tanks will be confined by earthern dikes sealed with an impervious
earth blanket.

5. The recycle and holding basins will be sealed with an 18 inch thick
impervious earth blanket and & 12 inch thickness of protective soil cover.
Slopes exposed to wave action will receive a 12 inch layer of dumped riprap
placed on a 5 inch thick riprap bedding layer. Slopes exposed to erosiom
due to rainfall runeoff will be protected by a stand of native type
grasses.

6. The relative factors of safety computed by the Bishop method of
slope stability for the recycle and holding basins are as follows:

Minimum Factor
Condition of Safety

After comstruction (dry basins) 1.98
Rapid drawdowm from El 940" to
El 942', MSL 1.77
7. The bottom ash and fly ash ponds will be ceonstructed in two phases.

Phase I construction will include constructing all dikes to Elevation 1000 feet,

il
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MSL, except the extreme east portion of the north dike and the extreme

north portion of the east dike, Phase II bottom and fly ash pond construc~

tion will construct Phase II dikes and complete Phase I dikes to Elevation

1000 feet, MSL.

8. The stability of the gravity discharge structures are summarized as

follows:

Minimum Factor

Condition of Safetv
Qverturning 1.89
Sliding 1.50

9. The five cases of slope stability analysis for the bottem ash and

fiv ash ponds are summarized as follows:

Slope Condition
CASE T - WEST ASH POND DAMS
Downstream 2-1/2:1 TFull Reservoir E1 996'
Downstream 2-1/2:1 Full Reservoir with Earthquake Loading
Upstream 2-1/2:1 Rapid Drawdown to E1 970'
CASE II -~ ASH POND DISCHARGE STRUCTURES
CASE III ~ EAST ASH POND DIKE -~ PHASE I

Downstream 3:1 Full Reservoir
Downstream 3:1 Full Reservoir with Earthquake Loading
Upstream 2-1/2:1 Rapid Drawdown to E1 970°

iii
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Critical Factor
Slope Condition of Safety

CASE IV -~ INTERIOR DIKE

Downstream 2.75:1  Full Reservoir 1.79
Downstyeam 2.75:1  Full Reservoir with Earthquake Loading 1.23
Downstream 2.75:1  Full Reservoir {ash and water El 970') 1.69
CASE V - EAST DAM - PHASE 1I

Downstream 2-1/2:1 Full Reservoir 1.79
Downstream 2-1/2:1 Full Reservoir with Earthquake Loading 1.31
Upstream 2-1/2:1 Rapid Drawdown to E1 970° 1.3%

10. Imstrumentation to be installed within the bottom ash and £ly ash

ponds include piezometers and vertical settlement devices.

CONCLUSIONS
The conclusions of this analysis are to incorporate the findings listed
in the summary of important information in the final design of earth retain-

ing structures for coal, water and ash storage.

iv
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EARTH RETAINING STRUCTURES FOR COAL, WATER, AND ASH STORAGE

A. OBJECTIVE
The objective of this investigation is to determine the most advantageous
design for earth retaining structures required for stcrage of coal, water,

and ash at the Sherburne County Generating Plant.

B. REQUIREMENTS

1. Storage basins for wastewater will be provided from which the water
will be recycled through the plant systems to the maximum extent practicable,
in order to minimize the discharge of wastewaters to the Mississippi River.

See SUPPORTING ANALYSIS VI-B-2, WASTEWATER RECLAIM

2. 1In all storage areas where the quality of natural ground water could
be affected by seepage, effective seals are to be installed so that seepage
will be reduced to a minimum. The storage areas to be sealed are:

Coal Storage Area
Fuel (il Storage Area
Recycle Basin

Holding Basin

Bottom Ash Pond
Fly Ash Pond

3. Design features of each storage area are described in APPENDIX A of
SUPPORTING ANALYSIS II-K, SEEPAGE CONTROL.
4. The maximum coefficient of permeability of materials selected for
sealings are to be as follows:
Areas where water is normally present 1 x 10~ cm/sec

Areas where water is not normally present 1 x 10'_5 cm/sec

NSP 6/27/73




5. the phreatic surfaces and rates of seepage used or considered in
this study are based on SUPPORTING ANALYSIS II-K, SEEPAGE CONTROL.

6. Soil parameters used in this analysis are based on field data and
laboratory testing performed by Dames & Moore and by Soil Exploration Company,
Ine. as given 1n the following reports:

Report by Dames & Moore:

"Foundation Investigation - Phase IIT - Proposed Generating

Plant - Sherburne County, Minnesota', dated September 30, 1971.

Reports by Scil Exploration Company:
"Final Report of Soil and Bedrock Ihvestigation -~ Phases I-III,
Sherburne County Generating Plant", dated September 15, 1971.
"Final Report - Field Borings and Laboratory Test Results -
Clay Borrow Area and Coal Storage Area - Sherburne County
Generating Plant', dated June 18, 1973.

Reports by Twin City Testing and Engineering Laboratory, Inc.:
"Geological Investigation of Clay Deposits — Sherburne

County Generating Plant", dated Feburary 22, 1972.

"Report of Clay Sources Investigation - Sherburne County
Generating Plant", dated June 26, 1972.

7. Operation and management procedures for water and ash impoundment
areas are described in the REPORT ON POND SYSTEM MANAGEMENT.
8. Additional data not included for purposes of this analysis, are

given in the plans and specifications for Construction Package 53377 D-4C.

C. ANALYSIS

1. COAL STORAGE AREA. The general arrangement of the plant site facil-
ities is shown on FIGURE 1. The coal storage area is shown on FIGURE 1 to
occupy the north portion of the plant site, including space allocation for
reserve coal storage, active coal storage, stacker-reclaimer trackage, sur-

face drainage, and coal handling facilities.

NSP 6/27/73




— —_

/;_‘BS&GOON

A B0200N

N

CONCRETE
BATCH .
PLANT

‘SITE;

—Q :r..m. &Aar

RESERVE COAL STORAGE
UNITS 1L 2

o S ey, . : X STy
:.\\1 s, H A et N [TTVRONN - L —
ij."" \‘:‘ / MLl T T v ;
ooy Lt s e L ' E: B
"o ird. T':‘:q\\\ E '™
{ 3

s
=

Az

TLITAINANRRSEIFLIZTRANRARNS N IT LY,

srepgrrarespatuzzecs

IDLANT Sy

r—’;,”,/......_._..-ﬂ/ rrL‘“\
600N rb Q) {7 TRACK ®2 A ‘-,_
= Q.: / | 910]  J THRWELL NO. 3 PLANT RR
R SR A B NELL ND 2 TS
'Cj S s SH mi" “E_L IG | 5CRUBBER SLUDGE LINES
211 ! 1 \
" o furT g. rurf e 1 ' l ’ o
o 2 |37 (i BOTTOM ASH SLUICE LINEST ) | 3
(3 — et N i
.",m' \\ i ,, \'TEMF’ ] ®
o R~ | o iz ‘ 2
£ BASE LiNT 86,7008 | I R L S vl T Ly i N
1-:‘.." | ‘l: - T E;_— SErOC A Y — e Ny ' &
" FRt (Y AACK R % =) (KA { [ ¥ 1 .
) M i : N 345 Ky
. 19\_ANT RR : " ’ I \\ TEANSMISHON LINE
m—“——@ﬁ OO \ i 0y ‘  (0508)
[ O T T TP I T T | : CI : ‘L
H ' i l = e, e
l:»m.........3 l ] ’
20900 H H —_
T t | suBsTATION
: H L ;
| JVSRR— H N
i ) \*\' ‘
?mjl““ s — o] ‘\% rstaen
hnnnuurunn-uun : nd b
P - o
T ~

~———SECTION [.INE

HOLD

BASE LINE 2064 L

BASIN—

Maaes,

NG

FIUY ASH POND

s w
T BEATH 220 5 ' 5 2 : E
2022300 48 2 é z . f
~ ool 8 il ;
N, s - é “i : ;
N ~ {
‘ . L_ll\}:
N \ N I _ .A\M ﬁ i
= ~ . g i
L e  TRANSMISSION LINES —J'M\kl\
- \\’/J\J‘/;\ N . }E\. !
SR TN i
AN /,b . )
- A, N | }S i
o -
e - “’»I\eu ™~ é/ :
~ Q*r;p i3 = P §
- “SO: ’P;‘/" i \}:
RGN |

1" = 800"

SCALE:

GENERAL

ARRARGEMERT OF SITE

FIGURE I



3. RECYCLE AND HOLDING BASINS. The general arrangement of the recycle
and holding basins and related facilities are shown on FIGURE 1. The detail
arrangement of the recycle and holding basins is shown on FIGURE 3,

a. General Description of Basins. The recvcle basin will be vsed to

reclaim bottom ash supernatent and other wastewaters for reuse in the bottom
ash system., The recycle basin will have a surge capacity of 9 million gal~
lons to receive discharge from the coal storage area and the plant drainage
system. The recycle basin will also receive discharges from the bottom ash
pond. The recycle basin design incorporates an emergency overflow to the
holding basin to prevent the water level in the recycle basin from exceeding
Elevation 950 feet, MSL. Pumps capable of supplying the bottom ash system
water requirements are incorporated in the design.

The holding basin will be used to reclaim fly ash and scrubber sludge
supernatent and other wastewaters for reuse in the flue gas scrubber system.
The basin will hold water for discharge to the river and will provide an
average detention of 24 hours at a maximum discharge rate of about 2000 gpm,
The holding basin will receive discharge from the recycle basin and from cthe
fly ash pond. A water discharge monitoring facility is provided for moni-
toring holding basin discharges to the river.

Pertinent finish grades and water surface elevations for the recycle and

holding basins are as follows:

Elevation

Feature Feet, MSL
Minimum Operating Water Level %942,0
Normal Operating Water Level 944 .0
Maximum Surge Water Level 950.0
Typical Bottom Grade of Basin 936.0
Bottom Grade of Basin at Tump House 933.5

10
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b.

Derail Design of Basins. The detvail design of the basins discussed

herein include excavation, subgrade preparation, impervious earth blanket

and protective soil cover, slope protection, and roads. The arrangement plan

for the bottom and fly ash ponds and recycle and holding basins ig shown on

FIGURE 5.

Excavation., Recycle and holding basin construction will require
excavation of existing SP~SM (sand-silty sand) soils from existing
grades to the finish grades shown on FIGURE 6. No problems should
be encountered in excavating to the required finish grades. The
existing ground water table is anticipated to be below the deepest
excavation required for the recycle and holding basins.

Subgrade Preparaticn. The subgrade should be thoroughly compacted
and proof-rolled prior to placement of the impervicus earth blan-
kets. The subgrade should be shaped to the lines, grades, and
eross sections shown on FIGURE 6 and compacted to a depth of at
least 12 inches to 95 per cent of maximum density at optimum
moisture content as determined by ASTM D1557 (Modified Proctor).
Afrer compaction, the area should be proof-rolled by a single

pass of a vibratory roller to test for uniformity. Any loose soils
detected during proof-rolling should be recompacted. No impervious
earth blanket material should be placed until the subgrade for that
area has been properly prepared, compacted, and proof-rolled.

Impervious Earth Blanket. The impervious earth blanket will be con-

structed to the lines and grades shown on FIGURE 6. An 18 inch
compacted thickness of impervious earth blanket, Type 1, composed
of Unified Soil Classification Type CL (clay) material will be used
to seal the basins as shown on FIGURE 6. The material for imper-
vious earth blanket construction will be obtained from the imper-
vious earth berrow area. The 18 inch compacted thickness of the
compacted earth blanket is a minimum dimension to ensure that
seepage quantities from these basins are within acceptable levels
as covered in previous analyses. No intfermingling of impervious
earth blanket material with other material should be permitted.

The impervious earth blanket material should be broken up at the
borrow area or at the place of deposition to such maximum size nec-
essary to secure a dense and uniformly compacted blanket.

Special care in preparation, placement, and compaction of the im-
pervious earth material will be required to secure an acceptable
impervious earth blanket. All parts of the impervicus earth blan-
ket will be compacted to 93 per cent of maximum density at oprimum
moisture content. The allowable moisture czontent for blanket ma-
terials should be maintained within the range from optimum to 3 perv

11
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NS,k

cent greater than optimum. Water should be applied to the sand

cover material discussed hereinafter orly as necessary to obtain
the required compaction.

Protective Soil Cover. A 12 inch thickness of on-site SP-SM mater-
ial will be placed above the impervious earth blanket as shown on
FIGURE 6. The sand cover material should be placed in uniform

6 inch lifts and thoroughly compacted by a vibrating roller or a vi-
brating tamper to %5 per cent of maximum density at optimum tmois~
ture content, Water should be applied to the sand cover material
only as necessary to obtain the required compaction.

Slope Protection. Slope protection is required for slopes exposed
to warer and wave action and for slopes subjected to erosion due
to rainfall runoff.

Separate studies indicate the wmost advantagecus protection for the
basin slopes subjected to wave action, to be dumped stone riprap

with required bedding material. Types of slope protection consi-
dered were:

Dumped riprap
Hand-placed riprap
Wire-enclosed riprap
Grouted riprap

Concrete riprap in bags
Concrete slab riprap

The resistance of dumped stone to displacement by moving water de-
pends on:

Weight, size, shape, and composition of the individual stones
The gradation of the stone

The depth of water over the stone blanket

The steepness and stability of the protected slope

The stability and effectiveress of the filter blanket on
which the stone is placed

The velocity of the flowing water against the stone

The protection of toe and terminals of the stone blanket

—
o
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Riprap sizes and thicknesses are determined based on wave heights
which are established from the fetch and wind velocity relations
given in nomographs published by the Corps of Engineers. Fetech

is defined as the open water distance over which the wird can blow
and generate waves toward the slopes. Riprap cun upstream slopes of
dikes or dams impounding water should have a minimum thickness of
12 inches. The maximum feteh of 1200 feet would be applicable to
the recycle and holding basins design. A maximum fetch of 1/4 mile
and a design wind speed of 70 miles per hour would generate a maxi-
mum wave height of 2 feet for a maximum wind duration of about

1/4 hour. A wave height of 2 feet, a specific gravity of the rock
of 2.68, and a sliope of 2 horizental to 1 vertical yields a minimum
median rock size of 30C pounds with a total riprap thickness of 12
inches. The gradation of the dumped riprap ghould be as follows:

Riprap Gradation

Per Cent of Total Weight
Stone Size Smalliexr than Size Given
(in pounds)

200 100
80 80
50 50

2 (not to exceed) 10

To provide effective use of locally available quarry run granite
riprap an allowance of 5 per cemnt (by weight) of the stone may
be 15 inches in greatest dimension.

& filter blanket is required beneath the riprap cover to prevent
the water from removing embankment material through voids in the
riprap during wave ride-up and return. Removal cof slope embankment
material would leave cavities behind the riprap cover and failure
of the cover could occur. Bedding or a filter blanket for riprap
is required when the following criteria is not met:

Dyg (of riprap) D15 (of riprap)
S 5 ¢ < 40
Dgg (existing slope soils) Dig (existing slope soils)

A single filter blanket of 5 inches thickness is required with the
following gradation.

13
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Riprap Bedding Gradation

U.S. Standard Per Cent
Sieve Size Pagsing
3 inch 100

2 inch 85-100
1-1/2 inch 72-90
3/4 4inch 50-7Q
1/2 inch 35-50
No. 3 22-32
No. 6 12-20
No. 10 0-12

The riprap bedding and dumped riprap should be placed to produce
a Falrly compact riprap protection in which all sizes of material
are placed in their proper proportions. A small amount of hand
placing will be required teo obtain a uniform riprap layer of the
required thickness.

Protection of slopes subjected to erosion due to rainfall runoff
will be afforded by a good stand of native type grass.

Roads. Access roads around the perimeter of the basins are
located as shown on FIGURE 1. A typical access road section
is shown on FIGURE 6. A compacted & inch thickness of Class 1
or 2 (Minnesota Department of Highways) crushed rock or gravel
will be provided for surfacing the basins perimeter road.

c. Slope Stability. The stability of recycle and holding basin slopes

were analyzed by computer solution. Factors that influence the design of
the basin slopes and the relative factors of safety are as follows.
Scil parameter strengths selected for embankment and foundation
Variation in soil strata thickness

Variation in actual seepage pressures as compared to assumed
conditions

Steady~state and rapid drawdown conditions
Soll parameters used in this analvysis are shown on FIGURE 7 and tabulated

below as follows.

14
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Soil Soil Parameters

No. Identification Density  Cohesion Friction Angle
pef pst degrees
1 Embankment (SP-SM) 136 0 35
2 Impervious Earth Blanket 120 1000 0
4 Foundation Sands (RD 60%) 133 0 30

The operating water levels for the basins are as previously discussed. The
minimum factor of safety as determined by the Bishop method of slope sta-

bility for the following conditions, is shown on FIGURE 7 and tabulated

below as follows:

Minimum Factor

Condition of Safety
After construction (dry basins) 1.98
Rapid drawdown from El 940" to 942° 1.77

The condition after construction and prior to filling, and under rapid draw-
down are the most critical cases. An adequate factor of safety of 1.77 ex—

ceeds the satisfactory allowable design factor of safety of 1.5,

15
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4.  BOTTOM ASH AND FLY ASH PONDS.

a. General Description. The general arrangement of the bottem ash and

fly ash ponds are shown on FIGURE 5. The bortom ash pond is required for
the permanent disposal of the residue removed from the bottom ash hoppers.
The bottom ash will be removed from the ash hoppers and conveyed for storage
in the bottom ash pond pericdically by a sluice system. A gravity discharge
Structure will be located within the west dike of the bottom ash pond as
shown on FIGURE 5,

The fly ash pond is required for the permanent disposal of residue
removed from the flue gas scrubber system. Sludge and fly ash will be
pumped from the thickener units to the fly ash pond. A gravity discharge
structure will be located within the west dike of the fly ash pond as
shown on FIGURE 5.

The pertinent design solids and water levels for the ash ponds are as

follows:
Design Elevation - Feet, MSL

Feature Bottom Ash Pond Fly Ash Pond
Top of Dike 1,000 1,600
Operating Floor Level of
Discharge Structures 1,000 1,000
Bottom of Pond 946 946
Minimum Design Operating Water Level 952 952
Minimum Design Operating Water Level G996 996
Maximum Design Ash Level 996 396

16
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b. Phasges of Construction. The bottom ash and fly ash ponds will be

constructed in two phases. Phase I construction will include constructing
a2ll dikes to Elevation 1000 feet, MSL, except the extreme cost portion of

the north dike and the extreme north portion of the east dike as shown on

FIGURE 3.

Phase II bottom and fly ash pond construction will complete the exterior
dikes and the interior dike separating the bottom ash and fly ash ponds to
Elevation 1000 feet, MSL. The remaining portions of Phase I dikes are to be
constructed to Elevation 1000 feet, MSL, at this time. The east dike of
Phase 1 ponds is designed to allow continuation of Phase II construction
without adversely affecting the stability of Phase I ash pond dikes. An
evaluation of the dem instrumentation data should be made prior to commence~
ment of construction for Phase II dikes. The evaluation should include a
comparison of recorded seepage rates and gradients with the design parameters
included herein.

c. Stabllity of Discharge Structures. Gravity discharge structures are

located within the upstream slope cf the west dikes as shown on FIGURE 8.
Excavation for the bottom ash pond and fly ash pond discharge structures
will be performed concurrently with excavation for the ash pond impervicus
earth blanket construction. Excavation to Elevation 941.5 feet, MSL, will
be required at the discharge structure locations. Excavation for the dis-

charge structures should not encounter any ground water or other problems.

17
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SECTION 2. FLY ASH POND DI SCHARGE STRUCTURE

SCALE: 1" = 80"
so1t SOIL PARAMETERS
DENSITY COHESIOH FRICTION
No. IDENTIFICATION PCF PSF ANGLE DEGREES
| | SP-SM EMBANKMENT 136 0 35
2 CL CORE 120 1000 0
3 | FILTER 120 0 35
i SP-5M FOUNDATION 133 ¢ a0
TR0 607
5 ROCK FILL 120 0 35
COORDINATES OF REDIUS OF FACTOR
TRIAL | CRITICAL CIRCLE CEKTER CRITICAL oF
NO. X Y CIRCLE (FT.} SAFETY
! 393 (035 97 2.13
2 375 1038 35 .83
3 u50 igz8 15 1.8
4 420 1058 125 .48
5 450 1058 L4y .86

FIGURE 8



The maximum design bearing pressure at the base of the discharge struc-
tures is 8070 psf, which is less than the allowable bearing pressure of
10,000 psf.

The critical factor of safety against overturning is calculated to be
1.89, which exceeds the allowable factor of safety of 1.5 based on the
following design conditions.

Ash pond level at Elevation 970 feet, MSL

Lateral active pressure on substructure wall, considering the
backfill to act as an equivalent fluid with a unit weight as
follows:

40 pcf above water surface
85 pcf below water surface

A 7.5 foot deep reinforced concrete key is reguired at each discharge
structure to provide an adeguate factor of safety of 1.5 against sliding.
The active pressures noted above were used in addition to the following

passive pressures,

Lateral passive pressure considering the £ill to act as an
equivalent fluild with a ynit weight as follows:

Rock Fil11 : Moist, 250 pef

Saturated, 220 pcf
Impervious Earth Blanket 90 pecf
Existing SP-SM Foundation Moist, 300 pcf

Saturated, 270 pef
A coeffilcient of friction of 0.3 was used with active and passive pressures
noted above to compute an adequate factor of safety of 1.5 against sliding.
Sheet piles are located on the upstream side of the discharge structure
1o separate the embankment £ill from the rock fill within the sheet pile
walls. The rock f£ill between the sheet pile walls is required to provide
adequate resistance against sliding for the discharge structures.

18
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d. Embankment Design. The following criteria must be met to ensure

satisfactory performance of earth embankments.

The embankment and foundation must be stable under all conditioms
of construction and reservoir operation.

Seepage through the embankment and foundation must be controlled
to prevent sxcessive uplift pressures, piping, sloughing, removal
of material by solution, or erosion of material by loss into
cracks, joints and cavities,and to wminimize leakage to the ground
water supply.

Freeboard must be sufficient to prevent overtopping by waves and
include an allowance for settlement of the embankment and foun-
dation,

Qutlet capacity must be sufficient to prevent overtopping.

The embankment must be designed so as not to impose excessive
stresses upon the foundation,

(1) S$tability analyses. Each embankment section was analyzed for slope

stability in accordance with general design methods described as the LIMITING
EQUILIBRIUM APPROACH as develcoped by Bishop and adapted to compufer solutioen.
Stabillity analyses were made with and without earthquake loadings. The earth-
quake loading used in this analysis is a horizontal force with a magnitude
expressed as a percentage of gravity. A safety factor of 1.1 is considered
acceptable for stability analysis using an earthquake leading of 10 per ceat
of gravity. The plant site lies in a moderate seismic zone, and an earthguake
loading equivalent to 10 per cent of gravitational force is considered ade-
quate.

A discussion of the five basic stability cases for the bottom ash and
fly ash ponds includes consideration of the following:

Boundary of different embankment soils

Position of assumed phreatic surface

19
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Existing and modified water table

Reservoir water level causing most critical conditien
Soil parameters

Critical failure circle and circle center

Calculated safety factors compared to minimum required
safety factor

Stability Cases I through V are shcwn in TABLES 3 through 7, respec-

tively.

(2) Embankment zoning. The embankment should be zoned to provide an

adequate impervious zone, transition zones between the core and the pervious
shells, and drainage zones for seepage control. Embankment sections as
discussed for Stability Cases I through V are shown on FIGURES 12 and 13.
The central clay core shown on FIGURES 12 and 13 is to be composed of
CL (clay) material compacted to 93 per cent of Modified Proctor. During
compaction for the clay core, the moisture content should be within a range
of 0 to 3 per cent above optimum, The clay core width will vary from
10 feet at the top to 20 feet at the bottom of the core trench excavation.
The width of core is not critical except that a core top width of 10 feet
is considered to be the minimum width on which earth moving and compaction
equipment can operate. The base width of the core,or the core trench,must

be equal to or greater than 1/4 times the maximum difference between reser-—

voir and tailwater elevation.
The embanlment fill is essentially a homogeneous embankment and is not
classified as a zoned embankment. However, the silty sands should be placed

near the central clay core and the more pervious materials routed to the
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TABLE 3

CASE T ~ WEST ASH POND DAMS

FIGURE 7 shows a typical section through the holding basin and the west
dam of the fly ash pond. FIGURE 7 can be considered applicable for the
recycle basin and the botteom ash pond. S$Soil parameters used for this

analysis are shown on FIGURE 7 and tabulated as follows:

Soil S0il Parameters
No. Identification Density Cohesion Friction Angle
| pcf psf degrees
; 1 SP--SM Embankment 134 0 35
| 2 CL Core 120 1000 0
| 3 Filter 120 0 35
| 4 SP-SM Foundation 133 0 30

(RD 60%)

The factors of safety calculated by the Bishop method for various conditions

are as follows:

Critical Factor

Slope Condition of Safety
Downsgtream Full Reservoir - 1.83
Main Dike {water at E1 996')

Downstream Full Reservoir with earthquake 1.40
Main Dike loading

Upstream Rapid drawdown to E1l 970' 1.39
Main Dike

Upstream Reserveir filled with ash and 1.80
Main Dike water up to E1 971°

Holding and Recycle After construction 1.98
Basin

Holding and Recycle Drawdown from E1 950' to E1 942' 1.77
Basin
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TABLE 4

CASE I1 - ASH POND DISCHARGE STRUCTURES

FIGURE 8 shows a typical section through the discharge structure and up-

stream face of west dike. The section shown on FIGURE 8 can be considered

applicable for the fly ash and bottom ash pond discharge structures. Soil

parameters used for this analysis are shown on FIGURE 8 and tabulated as

follows:

Soil

No. Identification

SP~-8M Embankment
CL Core

Filter

§P-SM Foundation
{(RD 00%)

It o

Soil Parametars

Density Cohesion Friction Angle
pef psf degrees
136 0 35
120 1000 4]
120 0 35
133 0 30

The calculated factors of safety for various trial circle centers are as

NSP 6/27/73

follows:
Trial Coordinates of Critical
No. Circle Center
X Y
1 393 1035
2 375 1038
3 450 1(28
4 420 1058
5 450 1058

Radius of Critical Factor of
Circle _Safety
feet
97 2.13
95 2.83
115 1.81
125 1.48
144 1.86



TABLE 5

CASE 11T - EAST ASH POND DIKE - PHASE 1

FIGURE 9 shows a typical section through the east dike of fly ash pond which
separates Phase I and Phase 11 construction,

for bottom ash pond east dike.

shown on FIGURE 9 and tabulated as follows:

Soil
Identification

SP-5M Embankment
CL Core

Filter

SP-5M Feundation
{(RD 60%)

=
PRIRVER N o [o]

The same would be applicable

Soil parameters used for this analysis are

Soil Parameters

Density
pcf
136
120
120
133

Cohesion Fricticen Angle
psf degrees
0 35
1o00 0
0 35
0 30

The calculated factors of safety by the Bishop method for various conditions

are as follows:

Slope

Downs tream
Slope (2,5:1)

Downstream Slope
(2.5:1) with berm up
to E1 953'

*Downs tream Slope
(3:1)

*¥Downs tream Slope
(3:1)

|
*Ipstream Slope

(2.5:1)

*Used in thils analysis.

N8P 6/27/73

Condition

Full Reservoir
(water at El1 996'")

Full Reservoir

Full Reservoir
Full Reservoir with
Earthquake Loading

Rapid Drawdown to
E1l 970"

Critical Factor of Safetv

1.08

1.08

1.53

1.10

1.39



TABLE 6
CASE IV - INTERIOR DIKE
FIGURE 10 shows a typical section through the interior dike which separates

the fly ash storage pond from the bottom ash storage pond. The soll para-
meters used for this analysis are shown on FIGURE 10 and tabulated as follows:

Soil Soil Parameters
INo. Identification Density Cohesion Friction Angle
pct psf degrees
1 5P~SM Embankment 136 0 35
2 CL Cere 120 1000 0
3 Filter 120 0 35
4 SP-SM Foundation 133 G 30
(RD 60%)

The calculated factors of safety by the Bishop method for various conditions
are as follows:

Slope Condition Critical Factor of Safety
Downstream Slope  Full Reservoir 1.65
(2.5:1) (Water E1 996' on upstream aund :

El 952°' on downstream side)
Downstream Slope  Full Reservoir with 1.19
{2.5:1) Earthquake Loading
#*Downstream Slope  Full Reservoir 1.79
(2.75:1)
*Dovnstream Slope  Full Reservoir with 1.23
(2.75:1) Earthquake Loading
*Downstream Slope  Full Reservoir (Ash and water 1.69
(2.75:1) on downstream side at E1 970")
Dowvnstream Slope Full Reservoir 1.81
(3:1)
Dowvnstream Slope Previous Condition with 1.30
(3:1) Earthquake Loading

#Used In this analysis.
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TABLE 7

CASE V - EAST DAM - PHASE II

FIGURE 11 shows a typical section through the east dam to be constructed
in Phase II. Soil parameters used for this analysis are shown on FIGURE 11

and tabulated as follows:

S0il Soil Parameters
Na. Identification Density Cohegion Friction Angle
pef psf degrees
1 SP-SM Embankment 136 0 ) 35
2 CL Core 120 1000 0
3 Filter 120 0 35
4 SP-SM Foundation 133 0 3c
(RD 60%)

The calculated factors of safety by the Bishop method for various condi-~

tions are as follows:

Slope Condition Critical Factor of Safetv
Downstream Slope Full Reservoir 1.79

{(water at El 996')

Downstream Slope Full Reservoir 1.31
(with earthquake loading)

Upstream Slope Rapid Drawdown to ELl 970 1.39
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SCALE 1"=80"
s0iL SOIL PARAMETERS
| DENsiTY | COHESION FRICTION
NG,
¢ IDENTIFICATION PCF PSF ANGLE DEGREES
I | SP-SM EMBANKMENT 36 0 a5
2 |cL coRE 120 1000 0
3 | FILTER 120 0 35
4 | SP-SM FOUNDATION 133 0 30
CRITICAL FACTOR
SLOPE CONDITION ThCAL FhC
DOWN STREAM FULL RESERVOL T (WATER AT 1,08
SLOPE (2.5:1) EL. 996
OWNSTREAM SLOPE FULL RESERVOIR (.08
22.5:i§ Wi TH BERM yp
0 %L, 983
POWSTREAM SLOPE FULL RESERVOIR .53
OWNSTREAM SLOPE FULL RESERVOIR WiTH 110
i EARTHQUAKE LOADING
UPSTREAM SLOPE RAPID DRAWDOWN TO .39
(2,5:1) EL. 970
DOWNSTREAM FAILURE SURFAGE THROUGH (.73
SLOPE {3:1) CL CORE AND EARTH BLANKET

FIGURE ©
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SLOPE COND I TION OF SAFETY
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SLOPE (WATER AT EL. 998)
DOWNSTREAM FULL RESERVOIR W!TH 1,31
SLOPE EARTHQUAKE LOADING
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outer portions of the embankmept. The more pervious upstream shell will
afford stability against end of construction, rapid drawdown, earthquake

and other loading conditions. The downstream shell will acc as a drain that
controls the line of seepage and provides stability under high reservoir
levels and during earthquakes. In addition, the contrcl of seepage is pro-
vided by internal drains discussed hereinafter.

(3) Embankment drainage. A horizontal embankment drain should be pro-

vided as shown on FIGURES 12 and 13.

The principal purposes of drains acting as seepage control measures are
to ensure that seepage forces will not endanger the stability of the down-
stream slope or cause internal movement of soil particles that might clog
filters and drains or result in piping.

The horizontal drain section shown on FIGURES 12 and 13 provides drainage
from the downstream edge of the central clay core to the toe drain ditch.

The horizontal drain employs a 3 foot length of on-site silty sand material
located adjacent to the clay core draining to a Type I filter material which
in turn drains through Type II filter material to exit at the dowvnstream toe

drain ditch. The gradation of the filter material should be as foliows:

Filter Material U.S. Standard Per Cent
Type Sieve Passing
I 3 inch 100

2 inch 85~100
1-1/2 inch 72-90
3/4 inch 50=70
1/2 inch 35-50
No. 3 22-32
No. 6 12-29
No. 10 0-12
21
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Filter Material U.S. Standard Per Cent
Type Sieve Passing
II & inch 100
4 inch 72-86
2 inch 32-65
1-1/2 inch 20-32
1 inch 0-20

(4) Settlement. The total settlement of the embankment and foundation,
based on the elastic method of analysis, is expected to be about 2-1/2 inches.
Virtually all settlement will be complete at the end of cemstruction and mo
long-term settlement is expected. No camber or settlement allowance is

necessary for the embankment.

(5) Slope protection. S$lope protection for the bottom ash and fly ash

ponds is identical to that previously discussed for the recycle and holding

basins,

(6) Freeboard. The freeboard must be sufficient to prevent overtopping
of the dam by wind setup, wave action, and earthquake effects. A freeboard
of 4 feet 1s provided with the top of dam located at Elevation 1000 feet, MSL
with a maximum water surface at Elevation 996 feet, MSL. This freeboard is
based on a maximum wave height of 2 feet with a wave runup height of (1.5
times 2 feet) 3 feet. Additilonal safety can be provided by operating the
ponds at water surface levels scomewhat below Elevation 996 feet, MSL.

(7) Embankment alignment. Sharp changes in alignment in the upstream

direction of an earth embankment must be avoided. Downstream deformation of
the embankment would tend to produce tension zones in the downstream shell

at the change in alignment, thereby tending to cause concentration of seepage
and possibly cracking. A maximum radius of curvature for exterior dikes of

200 feet is included to provide protection against cracking.
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July 17, 1973

ower Company
‘nnescta 55401

Attention: Mr. Pet
Senior

Gentlemen:

Eight copies of our "Report of Resview of Design
Criteria and Project :-‘,u-;\c;;“i:at:icm:-;,'Dro“fse"I Coal and Ash
Storage nhrea, Sherburne County Generating Plant - Unit 1,
Sherburne Councy, M.onnesoca tor Northern States Powoer Company”
are herewith submitted.

Lix

The scope of our planned in
collaboration Wit lLLLsri. Soory “i, Rogor oo rtzberg,
Pote Johinson, anu Kloiariad L rehern St Power

1 ;

Company ?'d wWoro
1973. This work
No. C—86459.
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coary 22,
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Preliminary copries of the wrefoct soo
construction drawings, sugporting analvsas, por:
laboratory test cita wore submitted oy review
Veatcn, Consulting Engineers. Followling our =
preliminary project plans and documents, a joant i ebtlng

ati

attended by reprosontatives of Northoern States vowar Company,
Black & Veatch, ond Lames & Moore was held in H:n“c1ﬁ011s

on May 1, 1973. ©During the meeting, agreement was roached
regarding certain modificacions of the project dosurnonts

and the ne=2d for .ddiitional laboratcory tests to subztantiate
assumptions used L1n the bupporh‘ng analyses.




Northern States Power Company
July 17, 1973
rage - 2

Subsequent to the May 1 meeting, additional laboratory
tests were performed and Zlack & Veatch prepared final versions
of the project documents. We have completed our review of
these docunments and are in agrzament with the final version.
However, we have noted %hat the revised gradation regquiremonts
and lift thickness for filter blankets and proofi~rolling of the
clay blankets prior to filiing had not beoen inc rporated in
the project specifications at the time of our review. All
modifications noted in Msmorandum 519 by Black & Veatch, dated
dune 18, 1272 should be incorporated in the specifications before
iszsuing the project documaents in final form.

[SINNE

T eanacm Am v o §

-2 to contact us if you have any
guestions pertalining to oo vntents of this report. It has
been a plaasure to be of scrvice to you on this project.

Yours very truly,

DARMES & MOORE

bl D

William . Paratore
Partner

WGP :RWC:sbh
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REPQRT
REVIEW OF DESIGN CRITERIA AND PROJECT SPECIFICATIONS
PROPOSED COAL AWND ASH STORAGE AREA
SHERBURNE COUNTY GENEFATING PLANT - UNIT 1
SHERBURNE COUNTY, MINNESOTA
FOR

NORTHERN STATES POWER COMPANY

INTRODUCTION

This report presents the results of our review of

design criteria and groject specifications performed for the
proposed coal and ash gtorage area for the Sherburne County
Generating Plant - Unit 1 in Sherburne County, Minnesota.

The purposes of our engincering studies were as follows:

1. To review +h~

118
1

grn zng suzporting analysis,
Y.,

including &0 1lic

Ul

zttlement, and seepage, for
the Proposed Coal and Ash Storage Area submitted

by Black & Vaatch, Conculting Engincers.

2. To review the project specifications and construction
drawings for the proposed construction.

3. To provide an avaluation of the design, supporting
analysis, project speciflications, and construction

drawings for the propesed construction.




DESIGN CRITERTA

SOIL PARAMETERS

The relevant soil parameters for design of the carth
retaining structures for the coal and ash stecrage facilities
include:

1l - In-Situ Natural Soils and On-~Site Cohesionlecs

Embankment Fill Material
- Density
Angle of Internal Friction
Permeability
2 - Impervious Core and Inpervious Blanket
* Density
Shear Strength
Permeability
3 - Filter Blankets
Density
Gradation
" Angle of Internal Friction
Permeability

Soil parameters used in the analyscs are based on
the results of field and laboratory tests performed on the
in-situ natural soiis and borrow materials by Dames & Moore
and by Soil Euploration Company, Inc. as documented in the

report of "Supporting Analysis II-M" by Black & Veatch dated
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June 27, 1973. The borrow materials selected for construction
of the dikes, impervious corec and blankets, filter blankets,

and slope protection are suitable for the proposed construction.
The soll parameters used for the analvses are, in each case,

reasonable and consistent with conservative practice.

SETTLEMENT

The natural granular soils underlying the embankments
are relatively incompressible and free-draining. Settlements
may be expected to be relatively minor and will occur simultan-
eously with the application of the loads. A maximum settlement
of approvimately two inches under the dikes was computed. The
compression parameters used in the calculations and the magnitude
of settlement have been verified by independent calculations
performed by Dames & Moore.
SEEPAGE

The cosfficients of permeability of the embankment

and foundation soils used in the seepage analyses appear to be

conservative but reasonable in view of possible unforeseen
variations in the natural soils and compacted £ill. The

seepage calculations have been verified by Dames & Moore. The
computed seepage losses are well within tolerable limits. Filter
blankets have been provided to control sespage péths and to

carry secpage water to collection ditches. The gradation char-

acteristics, permeability, and thickness reguirements of the

filter blakt=~ have been checked and found to be adequate.
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SLOPE STABILITY

Stability analyses of the slopes have been performed
for all conditions which could be reasonably anticipated during
the service life of the structures. The soil paramcoters and
loading conditions used in these analyses have been conserva-

tively chosen. Selected critical cases, including full

reservoir with eartiliyuahe loading, have been verified by Dames

& Moore. Those cases wiich were not specifically verified are
loes ciivital il wue dulpUisd ractors of safety appear to be

reasonable and rcon

93]

istent

The Zzctcrs cf safety for the slopes used in the
design are adeguate to ensure the safety of the stiructures
Morecver, the iiputel Zacoors of safety probably represent

lower bound values in view of the conservative assumptions of

soil parameters and loading conditions used in the analyses.

COMSTRUCTION

COMPACTION CRITERIA

Granular Soils. It is specified that granular scils

will be compacted to at least 95 percent of the maximum dry
density as determined by the ASTM 1557 Method of Compaction.
This compaction requirement is considered satisfactory for
the proposed construction and is consistent with the density,

permeability, and shear strength parameters used in the supporting

analyses,
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Impervious Soils. The clay core and impervious

earth blankets will ke compacted to at least 93 percent of

the maximum dry density as determined by the ASTM 1557 Method
of Compaction at a meolsture content between optimum and three
percent wet of optimum. This degree of compaction should be
obtainable under field conditions and is consistent with the
permeability and shear strength parameters used in the analyses
of seepage losses and slope stability.

PROCF-ROLLILG

Proof-rolling of the exposed natural soils o a dry
density of at least 95 percent of the maximum prior to construc-

E=

tion of the dikes and impervious earth blankets is reguired.

This compaction criterien is sufficient to restore the exposed
natural soils to a condition equal or superior to the in-situ
conditicon and should be readily cbtainable in the field.

Proof-rolling of the clay blankets within the ash
vonds immediately prior to f£illing is also required to knead
the surface and close any shrinkage cracks that may develop.
This requirement is essential for the prevention of excessive
seapage losses and pipilng.

PLACEMENT OF FILTER BLANKETS

The required thickness of filter blankets is 18 inches.
This thickness is adequate to carry the anticipated seepage

quantities, if it is properly constructed. Placement of the
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filter blankets should be closely supervised to ensure that
particle size segregation and contamination of the filter’
material by the adjacent embankment fill material is prevented
and that proper compaction is achieved. The filter material

should be placed in 1ifts no greater than 12 inches in

thickness.
~=000--

If you have any questions concerning the informaticn
contained in this report, please do not hesitate to contact us.
Resgpectfully Submitted,
DAMES & MOORE

A2l DA

William G. Paratore
Partner

) o
/{%44ku4jiﬂbl f;ouCquﬁ
Richard W. Christiansen
Project Engineer

WGP : RWC:sb

Eight Copies Submitted
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Date  May 13, 1982
From R, B. Anderson tocation GQ 7

To P. K. Gieszler Lacation ERAD - GO 2

Subject  E-82EA0T SHERBURNE COUNTY GENERATING PLANT
URITS 1 and 2
Bottom Ash Pond Revision
MPCA, NPDES Permit Application

This tetter is to transmit the technical spec for the bottom ash pond revision
project for permit purposes. This should complete submittal of necessary
materials to the MPCA. A set of drawings was initially sent to the MPCA
from ERAD on April 14, 1982. Let us know if you have any questions.
(//ii?;7 f;;f ,{f;/’
//L = //AC:,’I‘”F T
v é:/l
Y
R. B. Anderson, P, E.
Project Engineer

mfe

ce: L. J. Cramolimi e
G. H. Jacobson-~
File E-82EAQT

Hote: Three copies of spec sent separately on May 12, 1982.

gL ?Lﬁ%‘\%“&" ng-;—i Gﬁ?‘g
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TELEPHONE COMMUNICATIONS RECORD " ~°7

E-Number __E-B2FAQ1 A/E Project

Plant Sherburne_County Generating Plant Units 1 & 2 A/E File #

Project. Rottom Ash_Pand Revision Date_ _4/21/82
NSP File #_____AR1D PO.#
Date of Conversation __4/21/32 Time B:30 a.m

Subject ‘-CTay Mining_and_Hauling Permits —

From __Jim_Alders (JA) To Roger Anderson (RA)
Phone 6732 ___ Phone 6962
Company NSP - ERAD Company NSP - PERC
Poﬂﬁonijktun1strator Position _ Civil Engineer
item Subject Agction Required
JA We have received permit for clay borrow and hauling. Paper-

work will follow. On clay borrow site, the Soil
Conservation Service has instalied some drain tile across
the mine entrance. They were assured that NSP would repair
any tile damaged due te clay haul traffic.

. oo .. H. K, Norgaarden .-
Distribution: 6. H. Jacobson/

E. J. Cramolini

o /Fﬂe By:
oL f N i/u,
f‘oz i f {. s

FORM 17-2 0{4 BD)

. B. Anderson




Internal Correspondence ot

FORM 17,3487

Subject

IRV

bate  January 25, 1982

R. B. Anderson - Civil Engineer Location () 7
J. L. Bechthold - Manager, Regulatory Location GO 2
Compliance

SHERBURNE COUNTY GENERATING PLANTS UNITS 1 and 2 - E-82EAQ1
Bottom Ash Pond Revision
Permitting and Requlatory Support

This letter is to formally request aid from ERAD in obtaining all state,
federal and local permits required to construct the above project. The
project is scheduled for a construction start in July 1982. Project
objective is to increase existing bottom ash pond capacity by raising
embankments on two sides. Estimated total project expenditure is $400,000.
Objectives include licensing upcoming clay mining and hauling operations.
We feel that clay mining and hauling vermits should be obtained for this
project, and the "Replacement Fly Ash Pand" project (E-80E004) in
combination and kept valid until the end of 1986, We anticipate mining
clay for the two projects from an area northwest of Becker for the next
three construction seasons (1982, 1983 and 1984). Based on records from
the previous clay mining and hauling operations, some attention must be
devoted to:

1. Obtaining a conditional permit from Sherburne County.

2. MAddressing public¢ concerns regarding noise, safety, potential damage
to existing road surfaces and possible others.

Mr. D. W. King of 5t. Cloud Division Office is aware that this project is
coming up and we presume ERAD would deal with Sherburne County and other
local governments through him. Mr. King will be gone most of February 1982
on vacation so he should be contacted scon.

We would 1ike a response from ERAD 1isting permits required, permit duration

requirements, proposed approach and items needed from us to fulfill permit
aoplication needs,

Please call if there ar

B. Andersotn, P. E.
Civil Engineer

s GLANT FILE coey

A. EY Johnson, P. E.
Project Engineer

mfc
cc: D. W. King {St. Cloud Biv. Office), E. J. Cramolini, G. H. Jacobson
o o (. i R. A. Holmberg, J. E. Kettner
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. C s Northern States Power Company

414 Nreoliet Mall
Minneapols, Mimnesota 55401
Toelephone (612) 330-5500

June 9, 1982

Mr. G. Y. Gunn

Black and Veatch Consulting Engineers
Post Office Box 84056

Kansas City, Missouri 64114

SHERBURMNE COUNTY GENERATING PLANT E-82EAQ1
Units 1 and 2
Bottom Ash Pond Revision

Addendum Package Comments
File EOQC

Deay Mr. Gunn:

This letter is to document NSP comments to Addendum 1 Review Package issued
to NSP on May 21, 1982. These comments were given to Mr. Horner previously
by telecon.

The specification comments are as follows:

1. Me would prefer to see NSP drawing numhers used rather than a mixture
of NSP numbers and B&Y numbers; e.g., MZ2500.

2. Page 1A-2, Part 1A.3.1 - llere and on the applicable drawing, it should

be noted that the Type III concrete pipe support is an existing pipe
support

3. Part 1B.2 ~ NSP drawings and B&V drawings should be listed on separate
colunns.

4. Section 2G, Part 2G.1 - "General" should describe the concrete structures

to be provided. These sections should also have a short description of
concrete testing. Concrete testing will be supplied by the Owner.

5. Section 2l - More detail should be given on the "plastic" bypass pipe.
N better description of the "Type ITI" pipe nppolf should be provided.
The drawings and specifications do not reflect if this Type 11T support

is precast concrele or other material.

T BLANT FILE COPY




Northern States Power Company

Mr. G. Y. Gunn Page Two June 9, 1982

Drawing comments are as follows:

1. NF-95380 - The statement is made in the notes that temporary bypass piping
and supports shall be removed under Spec 10169.71.10000. The pian should
indicate areas where pipe encasement would be l1eft in place, for instance,
the bottom ash pipe bypass Tine encasement area. The drawings should
clearly show materials used for all elbows. The Tocation and descrintion
is needed for "trench” refevenced in the Type TIT detai?. Detail D
"Concrete Pipe [Cncasement" should be referenced to the Type II pipe
encasement. Uetail B should show a 6 foot radius on the 6-inch elbows
and flanges at the end of each elbow curvature. Section 1 should indicate
that the steel pipe is not "encased" but timber protected. MNote 2 refers
to washers installed with all bolts and nuts. This note should be more
specific describing what the bolts are used for and how many washers
are required for each hoit. MNote 7 "stagger pipe flanges on snaked
piping"” should indicate how far apart flanges should be staggered minimum.

2. NF-95379 - Edges of construction on the plan view are referenced as "PVIs®.
These can be indicated with a simple north and east coordinate. The
reference note for existing culverts to note 4 scems unnecessary.  On
section 3 existing culverts should be shown as dashed in section. The
pipe encasement detail would be wore weaningful if a plan view weve
provided.  An east-west and novth-south dimension is reauired as a
minimum,

3. NP-95381 - Plan view should have a north arrow. Plan view should

indicate that the Type IIT support is an existing cupport and that sunport
details for the east-west runs of bottom ash Tines are provided on other
drawings. MNote 9 needs more clarification.

A, NF-49687 - Seetion 5 should indicate Flanges on the end of the sluice nipes
and that the lower part of the pipe is parallel to the slope. The reference
to drawing HF-49047 on detail D and detail H should be revised since that
drawing has been superseded.

LS04

NE-77218 - Note should be made that this drawing supersedes a previous
underground utility draving.,  Significant numbers should be placed on the
plan.  References to other drawings should inciude the NSP NF drawing
number.  Boundaries of the conlractor's work should be shown on this
drawing.

6. NF-77219 - Same comments as on previous drawing.




MNorthern States Power Company

Mr. G. Y. Gunn Page Three dune 9, 1932

Per plant personnel request, B&V will provide a sketch of wooden A-frame type
supports for bottom ash polybutylene Tines inside the hottom ash pond. The
pipe should be 5 to 6 feet above bottom ash level, and provide continuous
support. Design Tive load should be 425 p1f.  Construction will be by plant
personnel,

IT you have any questions, please caijl.

Very truly yours,
! //

;'bL //’ C//Lﬂdmr

,;P. B. Anderson, P. E.
Project Engineer

mfeg
cc:  E. Jd. Cramolini

G. H. Jacobson
File FO0O
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Northern States Power Company

414 Nicollet Mall
Minneapolhs, Minnesota 55401
Telephone (612} 330-5500

April 30, 1982

My. G. Y. Gunn

Black and Veatch Consulting Engineers
Post Office Box 8405

Kansas City, Missouri 64114

SHERBURNE COUNTY GENERATING PLANT E-82EAD
UNITS 1 and 2

Bottom Ash Pond Revision

Specification and Drawing Comments - File E100

Dear Mr. Gunn:

This letter is to document NSP comments to the first roview issue of
Specification No. 10169.71.71000 "Bottom Ash Pond Revision" and associated
preliminary drawings. These comments have been given to Mr. Horper
praeviocusly by telecon. After the package is finalized we would 1ike to
have five copies of technical spec for permit purposes. UWe will be in
touch with you regarding the number of coniract bid packages to send to
us. Specification comments are as follows:

h]

. Title Page - Should use "Unit 1 and 2" rather than Unit 3. Title should

be "Bottom Ash Pond Revision”. Inquiry number should be E-82EA0T.

2. Page A-1, Part A.3 - Delete the requirement that b1dders return copies

Of all contract documents with proposals.

3. Page A-3 and Page B-1 - Letters to Purchasing should be addressed to Mr
Jd. A. Noer.

4. Page A-4, Part A.7 - M. K. Norgaarden's title should be project manager.

5. E@ﬂgﬂﬂwgiﬁfgﬁy A.10 - Delete references to Units 1, 2 and 3. To make
such soil boring Togs and location plans available to bidders at the
plant site, we request that Hiack and Veatch prepare a listing of alil

necassary information such that NSP can have necessary information available.

6. Page SC-b6, Part $C.20 - Delete reference to MPCA requirements and

requlations being available for an examination at the company's site
office.




Northern States Power Company

Mr. G. Y. Gunn Page Two April 30, 1982

10.
1.

13.

14,
15,

16.

17.

18.

Page 1A-1, Part 1A.3 - Categorize the work included items into work on
Sherco site and work in the clay borrow area. Delete reference to
bottom ash fill. Delete reference to razing structures and note that
all fencing removed shall be replaced by the contractor. Delete
reference to providing erosion protection in the clay borrow area.

Page 1A-2, Part 1A.4 - Under work not included, include removal of existing
permanent ash stuice piping and removal of bypass piping. Also include
reinstallation of culvert pines shown cn drawing S1150 and described in

the culvert schedule.

Page 1A-3 - Delete part 1A.5 "Contour verification".
Part 1A.6.1 - Revise this section as requiréd based on deletion of Part 1A.5.

Page 1A-5, Part 1A.7 - Change completion date to November 1, 198Z.

Page 1E-2, Part 1E.3.3 - Note that the company will supply a 480 volt
three-phase pole mounted source in the general work vicinity.

Part 1£.3.6 - Note that the contractor shall also pravide his own pumps

for construction water.
Page 1E-3 - Delete Part 1E.6 "Railroad"”.

Page 1F-1, Section 1F "Receiving, Handling and Storage”-- Unless B & v

is aware of special handling nceds for contractor furnished materials and
equipment, delete this entire section.

Page 2A-2, Part 2A.2.1, second sub-item - Reword this sentence such that
the contractor will only be required to clear and grub that portion of the
clay borrow area which is required for his mining operation. Also reword
third subheading, clarifying clearing and grubbing of toe drain ditches.

2A.2.2 - Clarify what definition of a "non-combustible" is. Note that in
the clay borrow area, according to our contract with the landowner, the
contractor will be required to bury all large size rocks on the clay
borrow site property where designated by NSP.

Part 2A.3 - Reword saying that the contractor will not be required to

remove all fences within the Timit of the clay borrow area but will be
required to replace after completion of his borrow area work.




Morthern States Power Company

Mr. G. Y. Gunn Page Three Aprit 30, 1982

18.

20.

27.

23.

24,

25.

26.

Page 2B-1, Part 2B.5 - Note that the contractor will cut all trees which
are removed to & Tong Togs for removal by others.

Page 2B-2, Part 2B.10 - Add a statement requiring the contractor to provide

a net haul weight of a typical truck each hauling day to the company.

Page 26-3, Part 2B.13 ~ Since this site will probably be used as a clay
borrew area in 1983, we should not require this contractor to seed,
fertilize and mulch his finished area. A minimal amount of recontouring
will be required and a reasonable amount of replacement of unsatisfactory
material back into excavated areas, erosion control, etc.

Page 2C-1, Part 2C.1 - Reword the first four paragraphs to clearly define
the various pieces of work. :

Page 2C-3, Part 2C.7 - Verify that a maximum density method of compaction
control is satisfactory for compaction of mater1a1s below an excavated
surface,

Page 2C-4, Parts 2C.7.1 and 2C.7.§,- Various portions of these two
sections are repetitive. These two sections should be combined.

Page 2C-8, Part 2C.9.4 - Eight inches of uncompacted thickness should
probably be specified here rather than nine to be consistent with
previous statements. Statements regarding location of various grades
of sand in the downstream embankment should be clarified with regard
to the strictness of placement control. Statements reférring to use
of bottom ash should be deleted since it has been determined that

this material will not be used in the embankment.

Page 2C-9, Part 2€.9.5 - Por your recomendations, dlete statoments
about control of moisture content in the embankment fill. A 90%

density requirement for clay compaction seems appropr1ate, based

on construction history of the existing ponds. We request that B & V
research applicable soils reports, construction testing records, and
project correspondence to verify that installation requirements are
consistent with project needs and previous findings, and that clay

used for upcoming projects is sufficiently similar to previously

used clay to draw parallels. Ue request a follow-up TQtLer summarizing
your findings, and discussing assumed clay properties. This effort
will be of use for the "Fly Ash Pond Modification project as well.



Northern States Power Company

Mr. G. Y. Gunn Page Four April 30, 1982

27. Page 2C-11, Part 2C.10.5 - The first paragraph of the section should
be rewritten to clarify material classification, areas in borrow pit
excavation depth &nd designation by the company of placement of each
type of material. The only designation of placement Tocation MSP
should make is 1) in the clay core, or 2) in the downstream slope
drain ditches.

Per our discussion B & V will redo part 2C.10 covering impervious
core construction in more detail, combining some of the material
now included under the “Impervious Earth Blanket Construction.

28. Page 2C-12, Part 2C.10.6 - As we have discussed delete the second
paragraph which refers to sand cover material.

29. Page 2D-2, Part 2D0.5.3 - The second sentence should require test
veports before delivery and not before pipe manufacture for this
contract.

30. Page 2E-1, Part 2C.1 - The old MDH (or Minnesota Department of

Hiqhways) is now called Minnesota Department of Transportation or
(MnbOT).

31. Delete part ZE.2, the portion which refers to dust paliiative. Make
appropriate change on the next page with regard to the same subject.

The following comments refer to the drawings.

1. Drawing No. S1150 (B&V No.) - On the plan view, add coordinate
Feference Tines, revise "PVI" as we have discussed. Show culverts
in plan with dash lines. On section 3 show the new location of
culverts, as well as existing culverts and revise culvert pipe
schedule wording per our discussion.

Do

Mo comments on B & ¥ drawings 5-1142, and S-11471. On drawing 5-1140,
indicate that the ditch running north from the initial sedimentation
area is not needed for the initial bottom ash project work.

3. On NSP drawing NF-82017 - enlarge the fill borrow area to provide

sufficient 111 for the total project and indicate a maximum
excavation depth.

If you have any questions, please call.

o

- o g
’ 7(5 P -\_///’C./ S
AR B, Anderson, P. E.

Project Engineer

V?ry truTy ¥°Ut317"

mf¢
cc: E. J. Cramolini, G. H. Jacobson, File E100




NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY CENERATING PLANT
UNITS 1 AND 2

BOTTOM ASH POND REVISTON

SPECIFLCATION 10169.71.1000
INQUIRY NO, E-82FA0]

ADDENDUM 1
May 21, 1982

Each bidder shall note these revislons to the Specifications and Docu-
ments and incorporate these revisions in his proposal. Each bidder shall
attach a signed acknowledged copy of this entire addendum in the front of
the specifications submitted with his proposal.

This addendum consists of this page and the following attachments. Verti-
cal lines in the right-~hand wmargins of the revised and new page identify
text revisions, additions, or deletions except for Sections 2G aund 2H
which are new sectlons not previously issued.

Revised Pages -~ B-1, B-2, B-3, (-3, lA-2, 1a-3, 1A-4, and 1B-1

Unrevised Page - 1A-1

New Pape - 18-2
New Sections — 26 and 2H ' 0y

Revised Drawings — NF-49093\and M2500 which were reference
drawings are now construction drawings

New Drawings ~ NF-49682, NV-49683, A2115, and A2116

BLACK & VEATCY
Consulting Engincers

* * * * * * * * * * * * * * *
ACKNOWLEIDGMENT

The undersigned bldder hereby certifies that the revislons set forth in

this addendum have becn incorporated in his bid and are a part of the

contract documents.

Signed

Date

[NSP 10169 BOT ASH POND REV 71.1000]
[ 052182 ADDENDUM 1 ]
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PROPOSAL

Northern States Power Company
414 Nicollet Mall
Minneapolis, Minnesota 55401

Attention: Mr. J. A, Noor

PROPOSAL FOR BOTTOM ASH POND REVISION
SHERBURNE COUNTY GENERATING PLANT - UNITS 1 AND 2

Gentlemen:

The undersigned bidder having read and examined the speclfications and
associated contract documents for the Bottom Ash Pond Revision work which
will be incorporated in the Sherburne County Generating Plant, does

hereby propose to perform the construction and provide the services set
forth in this Proposal,

The undersigned herveby declares that any and all variations from, aand
exceptions to, the requirements of the contract documeats have been
listed in the Proposal Data section and that, otherwise, it 1s the Intent

of thls Praposal that the work will be, performed {u strilct accordance
with the contract documents.

B.l LUMP SUM PRICE. The underslgned bidder bereby proposes to furnish
equipment and materials; laborc, skilled, semiskilled and unskilled; labor
supervision; construction tools and equipment; constructlon services and
utilities; as required to perform the Bottom Ash Pond Revislon work in
acenrdance with the specificatious and associated coatract documents as
deflined in GENERAL CONDUTLONS, Article GC.3 except the work associated
with the tewporary bypass and permanent ash stuice piplug for the follow-
ing Elrm lamp sum price,

(% )

{Price 1in Words)

.2 LUMP SUM PRLCE ADBLTION. Iun addition to the above stated Tamp sum
price (Article B.1), and subject tu the option of the Company, the under-
signed bidder hercby proposes to perform the work on the temporarcy bypass
and permanent ash sluice piping in accordance with the specifications as

described in Article 1A.3.2 and assoclated contract documents as defined
in GENERAL GONDITLONS, Article GC.3 for the following flrm lump sum
price:

($ )

{(Price in Wordg)

[NSP 10169 BOT ASH POND REV 71.100(]
{ 052182 ADDENDUM 1 i
B~1




B.3 BOND. Lump sum price for furnlshing Performance and Labor and Mate~

rials Payment Bond in the amount of 10D per cent of the Ttem B.1 lump sum
price.

(3 )

(Price in Wards)

B.4  UNUT ADJUSTMENT PRICES. The followlng unit prices will he used te
adjust the above listed Lump sum price to compensate for differences be-—
tween the quantities indicated on the drawings and those actually con-
structed under the contract documents. Tt is further understood that
these unit prices will be used for either additions to or deletions from
the lump sum price. Each unit adjustment price shall include all costs
for furnishing and installing the unlt complete and shall apply only to
the specific materinl desipgnated.

"Excavated Materials" as de-
fined in Article 1A.5.1, per
cublec yard 3

"Core Trench Excavation” as
defined iu Article 1A.5,2, )
per cubic yard $

"Impervious Clay Core Fill"
as deflned in Article 1A.5.3,
per cubtle yard $

"Impervious Rarth Blanket' as
defined in Article lA.5.4, per
cubic yard $

"Embankment FiL1Y as def bned
in Artlele 1AL5.5, per cuble
yard $

"Type 21 Pipe Supports" as
defined in Article lA.6.6, each $

"Road Surfacing'” as defined
in Article 20,3, per square
yard S

B.5 SUBCUNTRACTORS. The uuders Igned proposes that he will perform the
majority of the work with his own forces and that specific portions of

[NSP 10169 BOT ASH POND REV 71.1000]
{ 052182 ADDENDUM | ]
B2



the construction work not perforwmed by the undersigned will be subcon-
tracted by the following subecontractors.

Work Subcontracted Name of Subcontractor

B.6  DECLARATTONS AND SEGNATURES. The undersigned heveby certifles that

he has visited the site of the proposed work and has familiarized himself
with the conditions affecting the work.

The undersigned hereby declares that anly the persons or firms interested
in the Proposal as principal or principals are named tierein, and that no
other persons or firms than herein wentioned have any interest in this
Proposal or in the contract to be enteved into; that this Proposal is
made without commection with auy other person, company, or parties like-
wisce subultting a btd or proposal; and that Lt s tu all raspects for and
La pood fFaith, without collusion or [raud.

The undersigned hereby agrees that the Proposal shall bhe valid for a
period of days after the date proposals are due.

The prices stated In this Proposal include all taxes of any nature which
may become due or payable by the Contractor in connection with the pro-
posad work, except Minnesota sales, use, and exelse taxes applicable to

the equipment and materials which are to he permanently focorporated into
the work.

If this Proposal is accepted, the undersigned heceby agrees to enter into
contract and to furnish an acceptable Performance Bond if required by the
Company. '

[NSP 10169 BOT ASH POND REV 71,1000}

i 052182 ADDENDUM 1 ]
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State name and address of copn- ¥
crete culvert pipe manufacturer

Name of crushed rock or gravel
surfacing supplier

Name of seed and fertillzer
supplier

Contractor's carth moving equip-
ment:

Descrlbe cach type and the
number proposed to he
utilized of each type; also

state dates equipment
will be available.

Ready mixed concrete supplier

Rebar supplier

Treated wood supplier

{(Iriz Line)

P R

(Bidder's Name)

t
[NSP 10169 BOT ASH POND REV 71.1000}
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Sact ion 1A = GENERAL, DESCRIPTION AND SCOPE OF THE WORK

1A. 1 GENERAL. This section covers the general description of Units 1
and 2 at the Company's Sherburne County Generating Plant and the scope
and general requirements for the work under these specifications desig-

nated Bottom Ash Pond Revlsion.

1A.2  PROJECT DESCRIPTION, The Sherburne County Generating Plant is
located in Becker, Minnesota. Units 1 and 2 of the Sherburne County
Generatlng Plant are existing complete operating units of 700 megawatts
each. A railroad siding is available for the delivery of equipment and
materials.

1A.3  WORK INCLUDED UNDER THESE SPECLFICATIONS. The worle under these
gpecifications shall include furnishing all ecquipment and materials;
providing all labor, supervision, administration and management; and
supplying all construction equipment, materials, and services necessary
to perform the Bottom Ash Pond Revision work for Units 1 and 2 complete
in accordance wlth the provisions of the contract documents defined in
Article GC.3 of the GENERAL CONDITIONS, except as speclfically excluded
herein under "Company-furnished Equipment and Matertals" and WORK NOT
INCLUDED UNDER THESE SPECLFLCATUIONS.

Major components of the work under these specifications for Bottom Ash
Pond Revision include the following.

Work at the Plant Site

Clearing and grubbing
Removal of ash sluice pipe culverts

Perfotm earthwork required for the bottom ash pond cmbank—
ments and access road.

Place impervious carth for the bottom ash pond dike core and
toe drain ditch.

Furnish and install culverts.

Furnish materials and construct crushed rock or gravel
surfaced roads.

Perform finish grading.

Provide eroslon slope protection Lncluding scudlng, fertil-
Lzing, and mulching

Pl

[NSP 10169 BOT ASH POND REV 71.1000]
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Work at the lmpugyious Farth Borrug Arca

Clear, grub, and remove Fencing.
Provide construction drainage to the sedimentation pond.

Lxcavate, classify and haul tmpervious carth materials to
the designated locations within the plant site area.

Frovide haul road maintendnce.

Finish grade the borrow area including permanent drainage.

Replace fencing.

N -
Additional Work at the Ash Sluice Piplng Area } Lo 7

Reinstallation of ash sluice pipe culverts gﬁf\;‘:‘
Installation of permanent ash sluice piping including
supports

Removal of temporary bypass ash sluice piping

The above explanations and listings are intended to glve a general def-
inition of the scope of the work under those speclifications, and shall
not be constraed Lo be an Ltemlzed Listing of each clement of work re-
quired., The Contractor shall be responsible for construction of complote

facilitles, conforming in all respects to the details and requirements of
the contract docuiments,

1A.3.1 Cowpany-furulshed Materials. The Cowpany will furulsh the following
listed Ltems of material for Installation under these specifications.

All permanent ash siuice piping and tlrelngs
(2 1 h}b\a s

25 Type 21 timber pipe supports [

/{) HL){A:’

N

i Type 3 concrete pipe support

1A.3.2 Contractor-furnished Materials, Manpower, and Services. The
Contractor shall provide all waterials and equipment which will be perma-
nently incorporated in the work aud which are not specifically designated
to be furnished by the Compaay; all labor, supervislon, technical direc—

tion, administration and management; and a1l construction plant and
services.

In addition, the Contractor shall provide engineering data in accordance
with the requireaments of Section 1{ and a quality assurance program in
accordance with the requirements of Section 1D,
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IA 4 WORK NOT INCLUDED UNDER THESE SPECTFICATLONS. In addition to the
wotk under these specifications for Bottom Ash Pond Revision, the Company
will be performing the following work whilch will be directly associated
with the work under these specifications. '

Installation of temporary bypass ash slulce piping
Rewoval of permanent ash slnice piping lncluding supports

LE the lump sum price addition is not accepted, the Company will perform
the additional work described in Article IA.3.

Part of the work Listed hereinbefore will be in progress concurrently
with the work under these specifications. The Contractor shall coordi-
nate his actlvities and cooperate with the other contractors and the
Company In the best interest of the project.

LAL5  LUMP SUM PRIGCING. The lump sum prices stated in the Proposal shall
Include 41l casts for performing the work In accordance with the contract
documents.,

1A.5.1 Lump Sum Price. The Lump sum Proposal Article 8.1 shall include
all work under these specifications and as indicated on the drawvings,
except removal of the temporary bypass plping and installation of the
permanent ash slulce piping.

LA.5.2  Lump Sum Price Addition. The lamp sum addition Proposal Avti-
cle B.2 shall include all work under these specifications and as indi-
cated eon the drawings for vemoval of the temporary bypass piping and
Installation of the permanent ash sluice piping.

LA.6  UNIT ADJUSTMENT PRICES. The unit adjustment prices stated in the
Proposal shall be used to adjust the contract sum for additions to or
deductions from the ltems of work speclfied herolnafter. The unit ad-
Justment price in ecach case shall iaclude all costs for furnishing and
installing complete unlts of work. Adjustments shall take into con-
sideration the contours existing at the time the Contractor was uotifiled
of the revisions to the work.

lA.6.1 Excavated Materials. As used hereinafter, the term "excavated
materials” shall mean eitber material removed by cutting or material
deposited as fill.

The unlt adjustment prlee for excavated matorlals® shall apply ouly to
each cuble yard of the finish cut or final In-place 111, whichever
quantity Is larger.

The quantity will be the net difference in cubile vards of "excavated
materials" added to or deducted from the work by revision of the contract
drawings.
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The quantities shall be calculated by the average end area method.

"ixcavated materials” arve unclassificd materinl and shall include all
materials encountered.

IA.6.2  Core Trench Excavation. The unlt adjustment price for core
trench excavation shall apply to each cuble yard of material added to or
deducted from the work by revision of the contract drawings as amended or
confirmed through original contour verification. This unit adjustment
price shall include dewatering, excavating, trausportatlen, and storing
of this material whether it is or is not stockpiled for reuse.

1A.6.3 Impervious Clay Core Fill. The unit adjustment price for im-
pervious clay core fill designated “clay core" shall apply to each cubic
yard of waterial added to or deducted from the work by revision of the
contract drawings. This unit adjustment price shall include excavating
and transporting from the impervious earth stockplile area indicated on
the drawlngs to the place of use, placement, compaction, watering, roll-
ing, and discilng of the material in place complete as specified in Sec-
tion 2C.

1A.6.4 Impecvious Barth Blanket. The unit adjustment price for impervious
earth blanket £ill shall apply to each cuble yard of material added to or
deducted from the work by revisions of the contract drawings. This unit
adjustment price shall include excavating and transportation from the
impervious earth stockpile area indicated on the drawings to the place of
use, placement, compaction, watering, rolling, and discing of the material
in place complete as specified {n Section 2C,

IA.6.5 DBwbankment Fill. The unit adjustment price for embankment £i11
shall apply to each cubic yard of material added to or deducted from the
work by revision of the contract drawings. This unit adjustment price
shall include the transportatlon, compaction, watering, rolling, and
discing of the material in place complete as specified in Section 2C.

Adjustument quantities will be detcrmined by the Company using field
measurements.  The unit adjustment price in each case shall include all
custs for complete units of work.

IA.6.6 Type 21 Pipe Supports.  The unlt adjustment price for Type 21
pipe supports shall be applied to cach support added to or deducted
from the number of Company~furnlshed supports listed in Article 1A.3.1.
This unit adjustment price shall include materials, fabrication,

and transportation to the plant site.

1A.7  SCHEDULE. The work to be performed under these speclfications shall

begin on or before Aupust 1, 1982 and shall be cowpleted by December 3,
1982.

Complete dike construction October 15, 1982 «
Complete purmanent ash sluice 7
pipe installation November 12, 1982 “
Complete removal of bypass piping November 24, 1982 -~ '
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Section 1B — DRAWING LIST

IB.1  GENERAL,

This section lists the drawiugs which have been prepared

for the work covered by these specifications and which shall be a patt of

the contract documents,

1B.2 CONSTRUCTION DRAWINGS.

Drawin&_ﬁ_. Rev No.
NF=-49425 K
NF-49093 F
NF-459682 13
NF-49683 D
A2LL5 -
A2116 -
51006 A
SLL40 A
51142 -
SL150 B
MZ2500 : A

GENERAL SITE ARRANGEMENT

FOUNDATIONS AND MISCELLANECUS GRADING
SECTIONS AND DETAILS

YARD PIPING
BOTTOM ASH & SCRUBBER SLUDGE - DETAILS
AN SECTTONS

YARD PIPING
BOTTOM ASH & SCRUBBER SLUDGE - SUPPORT
DETAILS

UNDERGROUND UTILITLES
PLAN SHEET 15

UNDERGROUND UTILITIES
PLAN SHEET 16

AREA GRADING PLAN
SHEET VI

IMPERVIOUS EARTH BORROW AREA
SHEET 1

IMPERVIOUS EARTH BORROW AREA
SITE PLAN AND SECTIONS

BOTTOM ASH POND MODLFICATION
PLAN, SECTIONS AND DETAILS

YARD PIPING
BOTTOM ASHL AND SCRUBBER
SLUDGE BYPASS PLPING
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IB.3 REFERENCE DRAWINGS, This article lists the drawings or lists which
are associated with this work It are not part of this Contract.

Bigwin&wﬂg. Rev No, Title

NI=49074 1 DETATL GRADING
PLAN SHEET 7

NF-49089 C ASH STORAGE AREA
SECTIONS AND DETALLS

NF-49090 N ASH STORAGE AREA
SECTLONS AND DETAILS

NF-49106 ¥ SLTE ARRANGEMENE
PLAN SHEUT VI
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Sectlon 26 - CAST-IN-PLACE CONCRETE

26,1 GENERAL. This section covers cast—-in-place concrete, including
reinforclng steel, forms, finishing, curing, anchor bolts, and other work
appurtenant thereto.

2G.2 MATERIALS.

Cement ASTM CL50, Type I, LI, or ILIL
Fine aggregate Clean natural sand, ASTM C33
Coarse agpregate Crushed stone, washed gravel,

or other acceptable inert
granular material conforming
to ASTM C33

Water Clean and free from mud, oil,
orpanic matter, or other dele~
terious substances

Reinforcing steel bars ASTM AG615

2G.3 PRELIMINARY REVIEW. The source and quality of councrete materials
and the concrete proportions proposed for the work shall be submitted to
the Engineer for review before the concrete work is started.

2G4 LIMITING REQULIREMENTS.

Cement content Not less than 500 pounds per
cubic vard for a 28 day
compressive strength of

3,000 psi

Total water content Not more than 6 pallons per
100 pounds of cement

Coarse aggregate size 1 inch to No. 4

Consistency Workable, without segregation,
with slump not more than
. 4 inches when concrete 1is
placed

Mixing Thoroughly In a mechanical
mixer for not less than
1-1/2 wminutes
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2G.5  BATCHLNG AND MIXING. Batching and mixing shall conform to ASTM €94,
except as otherwise specified hervein,

2G.6  PLACEMENT. Concrete shall he conveyed to the point of final deposit
aund plEEE& by mathods which will prevent the separation or loss of the
ingredients, During and immediately after depositing, all concrete shall
be thoroughly compacted, worked around all reinforcements and embedments,
and worked into the corners of the forms. Unless otherwise authorized,
Lmmersion type vibrators shall be used for compaction.

Concrete shall be placed within one hour and 30 minutes after intro-
duction of the cement to the agprepates.

2G.7  REINFORCEMENT. Reinforcements shall he accurately formed and
bositioned, and shall be maintained fu proper positlon while the concrete
is belng placed and compacted,

2G.8 FORMS.  TForms shall he designed to produce hardened concrete having
the shape, Lines, and dimensions indLcated on the drawings. Foras shall
be substantial and sulficlently tight to prevent leakage of mortar aund
shall he maintained in proper position and accurate allgnment. Forms
shall be thorouphly cleaned and oilled hefore concrete {is placed and shali
not be removed until the concrete has hardened sufficiently to support
all loads without damage. .
2G.9  EMBEDMENTS. Materials that are to be embedded in the concrete
shall be accurately positioned and securely anchored. Imbedments shall
be clean when they are installed. After installatioa, surfaces not in
contact with concrete shall be cleaned of all concrete sgpatter and other
foreign substances.

2G. 10 FINISHING. Fins and other surface projections shall be removed
from all formed surfaces except exterlor surfaces that will be In contact
with earth backfill. Surface voids and recesses resulting from removal
of form ties shall he filled with mortar.

Unformed surfaces shall he gilven a float finish.

26.1L CURING. Concrete shall be pratected from loss of moisture for at
least 72 hours.

2G.12  ANCHOR BOLTS. Anchor bolts furnished under these specifications
shall be as indlicated on the dravings. Slceves and anchor plates shall
be provided where tadicated on the drawings.  Hach holt without a sleeve
shall be furnished with two auts and sufficlent threads to permlt a nut
to be Installed on ecach stde of the concrete form or template. Fabrica-
tion detalls for all anchor bolts shall comply with ASTM A307 unless
otherwise Indicated on the drawings.,
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All anchor bolts Indicated on the drawings shall be Furnished and in-
stalled by the Contractor,

All anchor bolts 3/4 inch and larger shall be fabricated from ASTM A36
steel rods and shall have heavy hexagon nuts couformling to ASTM AS563
Grade A. Anchor bolts smaller than 3/4 inch shall conform to ASTM A307
Grade A with hexagoun heads and shall have hexagon nuts conforming to ASTM
A563 Grade A.

All anchor bolts, nuts, and washers shall be hot~dip galvanized after

fabrication, tireads being undercut to provide a tolerance equal to ANSIL
Class 2A. Galvanizing shall couform to ASTM AlS3.
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Sectlon 2H ~ PIPING INSTALLATION

2H.1 GENERAL. This section covers the installation of the bottom asi
transport and scrubber sludge piplog from the junction of the temporary
piping to the ash poud. Iu additlon, the Contractor shall install the
pipe supports, culverts, special supports in plpe culverts, Dresser

couplings and all other support requivemcnts at the ash pond and remove

temporary plastic bypass pipe, posts, and piping restralints as ilndicated
on the drawings.

24,2 PIPING. 'The Contractor shall remove From the Company storage area
and transport to the work site and install the permanent Company-furnished
14 inch bottom ash transport and 6§ inch scrubber sludge pipe as indicated
on the drawings. The piping will be Trausol II pipe furnished in random
lengths of approximately 32 feet as manufactured by Jones and Laughlin
Steel Corporation. Some of the pipe will be used plpe from the present
installatlon. The remainder will he new pipe.

the switchover from the temporary plastic bypass piping to the permanent

The Contractor shall coordinate with the Company's plant operations ingti ;:A Ny
Shoas i
steel pilping. re

- DL

2l1.3  COUPLINGS. The Company will furnlsh the Dresser Style 38 couplings
in the necessary guantities to join the pipe.

The couplings shall be assembled on the jobsite in a manner to ensnre
permanently tipht joints under all reasonahle conditions of expansion,
contraction, shifring, and settlement of the pipe.

2H.4  SUPPORTS AND ACCESSORIES. The Company will provide one Type 3 and
25 Type 21 pipe supports to be installed by the Coatractor. The remaining
pipe supports shall be furnished and iustalied by the Coutractor as indi-
cated on the drawings. The Contractotr-furnished supports shall include
U-bolts, straps, and shields for mounting the pipe on the supports.

Pipe supports shall be as {ndicated oun the drawiongs.

2H.5  EARTHWORK. Excavation, embedment, and hackfilling shall be in
dccordance with the requlrements stated in Section 2C of these spaci-
fleatlions.

2H.G6  REMOVAL AND STORAGE UF TEMPORARY PIPE. The Contractor shall remove ) TE e
the temparary plastic bypass piping afterv the installation of the permanent g o

steel bottom ash trimsport and scrubber sludpe pgpe: . ) : }ota,
é (=S ;1/ - @ e K #,7‘_!’ Te b _PE’;*;_ [ e 4.‘,.7‘ fy A Y P f

- ~
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Also, the Contractor shall remove all posts and piping restraints except
relnforced concrete, and material cabodded in concrete as indicated on

the drawings. The Contractor shall fill all post holes with tamped
earth.

All temporary bypass piping, supports, and miscellaneous materials shall

be transported to the Company storage area for storage as directed by the
Company.
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INSTRUCTIONS TO BIDDERS

A.l1 GENERAL. Proposals are requested by the Northern States Power
Company, hereinafter referred to as the "Company," for the constructicn
work set forth in the attached specifications. All proposals shall be
prepared and submitted in accordance with these instructions and the
letter transmitting these specifications and documents.

A.2 GENERAL PROJECT DESCRIPTION. The specified construction will he
Incovrporated into the Company's Sherburne County Generating Plant,

Units 1 and 2 of the Sherburne County Generating Plant are existing
complete operating units. Section 1A, bound herewith, defines the scope
of work to be included in the proposal.

A.3 PROPOSALS. Five copies of each proposal shall be prepared and sub-
mitted, each copy contailning a bound copy of these contract documents.
Proposals which are not prepared and submitted in accordance with these
instructions will imply that the bidder does not intend to comply with
all of the contract conditions and such proposals will be considered
lrregular.

If the prospective bidder declines to bid, he shall returm all bidding

documents and give written notice to the Engineer and the Company not
later than the date bids are due.

A.3.1 Preparation. Each proposal shall be carefully prepared using the
bidding forms provided. Entries on the bidding forms shall be typed,
using dark black ribbonm, or legibly written in black ink. All prices
shall be stated in words and figures except where the forms provide for
figures only.

The bidder shall staple or otherwise bind, with each copy of the proposal
submitted, a signed copy of each addendum issued for the contract docu-
ments during the bidding period. The bidder shall assemble all drawings,
catalog data, and other supplementary information necessary tc thoroughly
describe materials and equipment covered by the proposal, and shall
attach such supplemental information to the proposal,

A.3.2 ZExceptions. FEach bidder shall 1list as provided in the variations
and exceptions part of the Proposal Data section all exceptions or con-
flicts between his preposal and the specifications and documents. If
more space 1s required for this listing, additional pages may be added.
If the bidder takes no exceptions, he shall write "Nome" in the space
provided.

[NSP 10169 BOT ASH POND MOD 71.1000]
[ 033182 ]
A-1




If the bidder takes exception, then all such exceptions shall be specific
in nature and carefully referenced to the applicable page number, article
number, and title of the specifications and documents. If the bidder
proposes deletion of specification language and substitution of revised
language, then such deletion and substitution shall be carefully presented
by typing complete paragraphs or articles of the original specification
language and incorporating the substitute language. Proposed deletions
shall be set off by parentheses, thus: (delete this language), and
proposed substitute language shall be indicated by underlining,

thus: substitute this language. Exceptions which are gemeral, which
make reference to tne bidder's standard terms and conditions, or which
make reference to the bidder's descriptive information as a whole will
not be acceptable., Proposals which do not comply with these requirements
for the presentation of exceptions will not be acceptable and may be
rejected.

Bidders are advised that the General Conditions included herein are
standard Company contract conditions; therefore, exceptions to thesge
conditione shall be limited te those which involve cost to the bidder.

In the event a propesal includes express or implied exceptiens that are
not listed as required, the requirements of the specifications and docu-~
ments shall govern. The bidder shall not alter any part of the specifi-
cations and documents in any way, except by stating his exceptionms.

A.3.3 Signatures. Each bidder shall sign the proposal with his usual
signature and shall give his full business address.

Bids by partnerships shall be signed with the partnership name followed
by the signature and designation of one of the partmers or other author-
ized representative. A complete list of partnmers shall be included with
the proposal.

Bids by a corporation shall be signed in the official corporate name of
the corporation, followed by the signature and designation of the presi-
dent, secretary, or other person authorized to bind the corporation. The
names of all persons signing should also be typed or printed below the
signature.

A bid by a persoun who affixes to his signature the word "president,"
"secretary," "agent,"” or other designation without disclosing his prin-
cipal will be rejected. Satisfactory evidence of the authority of the
officer signing in behalf of the corporation shall be furnished. Bidding
corporations shall designate the state in which they are incorporated and
the address of their principal office.
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The bidder's name stated on the proposal shall be the exact legal name of
the firm.

A.3.4 Submittal. Proposals shall be submitted not later than the date
and time stipulated as follows.

The original and three copies to:

Northern States Power Company
414 Nicollet Mall
Minneapolis, Minnesota 55401

Attention: Mr. (Later)
One copy of the proposal to:

Black & Veatch, Consulting Engineers

P.0. Box 8405

Kansas City, Missouri 64114

Attention: Mr. G. Y. Gunn
A.4 INFORMATION TO BE SUBMITTED WITH PROPOSAL. Each bidder shall submit
with his proposal pertinent informatiom concerning proposed egquipment and

materials and proposed construction organization. Each bidder shall also
submit any requested descriptive quality assurance program materials.

A.4.1 Equipment and Materials. In addition to the information submitted
on the proposal and data forms, each bldder shall submit all specifica-
tions, preliminary drawlngs, and similar descriptive information neces-
sary to describe completely the equipment and materials he proposes to
furnish.

The proposal shall be based on new equipment and materials which comply
with specifications in every respect unless the hidder takes specific
exception as provided hereinbefore. 1If alternate equipment or materials
are indicated in the propesal, it shall be understood that the Company
will have the option of selecting any one of the alternates so indicated
and such selection shall not be a cause for extra compensatlion or exten-
sion of time.

A.4.2 Bildder's Field Organization. Each bildder shall submit with his
proposal an organization chart showlng the names of field management,
supervisory, and technical personnel, and the details of the management,
supervisory, and technical organization which he proposes to use for this
project. The successful bidder's organization will be subject to the
review and acceptance of the Company. The experience record of the
bidder's field superintendent shall be submitted with the bid.
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A.4.3 Bidder’s Financial Data. Each bidder shall submit with his pro-

posal, the financial data listed on the Bidder’s Financial Data form
attached hereto.

A.5 TAXES, PERMITS, AND LICENSES. The bidder's attention is directed to
the General Conditions regarding taxes, permits, and licenses.

Each bidder shall be responsible for determining the apolicable taxes,
permits, and licenses. 1If the bidder is in doubt as to whether or not a
tax, permlit, or license 1s applicable, he shall state in his prrnposal
whether this item has been Included in his bid price and the amount of
the applicable tax, permit, or license in question.

A.6 TIME OF COMPLETION. The time of completion of the work is of the
essence of the comtract., The proposal shall be based upon completion of
the work in adccordance with the specified schedule. It will be necessary
that the bidder satisfy the Company of his ability to complete the work
within the stipulated time.

In this connection, attention is called to the provisions of the General
Conditions relative tc delays and extensions of time,

A.7 LOCAL CONDITIONS. Each bidder shall visit the site of the work and
thoroughly inform himself of all conditions and factors which would af~-
fect the work and the cost thereof, including the arrangement aand coandi-
tions of existing or proposed structures affecting or affected by the
proposed work, the procedure necessary for maintenance of uninterrupted
operation, the availability and cost of labor, and facilities for trans-
portation, handling, and storage of materials and equipment.

Bidders may visit the site by making advance arrangements with the Northern

States Power Company by contacting the Project Superintendent - Mr, H, K,
Norgaarden, Phone (612)330-6904. Bidders shall not trespass on the site
without the Company's permission.

It must be understood and agreed that all such factors have been inves-
tigated and considered in the preparation of every proposal submitted.
No claims for fipancial adjustment to any contract awarded for the work
will be permitted by the Company which are based on lack of such prior
Information or 1ts effect on the cost of the work,

A.8 INTERPRETATION OF SPECIFICATIONS. If any bidder is in doubt as to
the true meaning of any part of the contract documents, he may submit a
written request to the Engineer for an interpretation. The person sub-
mitting the request will be responsible for its prompt delivery. Any

interpretation of the documents will be made only by addendum wmailed or
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delivered to each person receiving a set of such documents. The Engineer
will not be responsible for any other explanatlons or intsrpretations of
the proposed documents.

It shall be the bidder's responsibility to advise the Engilneer, before
the bid opeuing date, of conflicting requirements or omissions of in-
formation which require clarification., Those questions not resolved by
addenda shall be listed in the space provided in the proposal form, to-
gether with statements of the basls upon which the proposal is made as
affected by each question.

A.% BOND, The contractor to whom the work is awarded may, at the option
of the Company, be required to furnish a Performance and Labor and Mate-
rials Payment Bond (American Institute of Architects Form A-311) in an
amount equal to 100 per cent of the contract amount.

The bond shall be executed on the forms stipulated, signed by a surety
company authorized to do business in the State of Mimnesota and accept-
able as surety .to the Company. Coples of "Power of Attornmey," certified
to include the date of the bond, shall be filed with the bond.

The cost of the bond shall be stated as a separate item in the proposal
form.

A.10 SUBSURFACE CONDITIONS. ©Tach bidder shall be responsible for de-
termining the types of subsurface materials which will be found, Test
borings have been made on the sgsite. A solls investigation has been con-
ducted for the impervious earth borrow area. Locations and logs of test
borings for Units 1, 2, and 3 are available for review at the plant site
and at the offices of the Englneer.

Information on subsurface materials made available shall not be a part of
the contract documents and there is no expressed or implied guarantee of
the data given nor of the interpretation thereef.

A.l1 USE OF MINORITY AND LOCAL SUPPLIERS AND SUBCONTRACTORS. In the
event that subcontractors or material suppliers are required, the Company
desires that qualified or qualifiable micority and local firms in its
gservice area shall be included by bidders in their request for proposals
from subcontractors and suppliers. It is the intent of the Company teo
review with the successful bidder his list of subcontractors and major
material suppliers.

A.12 ACCEPTANCE AND REJECTION OF BIDS. The Company reserves the right
to reject any and all bids and to wailve irregularities and informalitfes
in any bid that is submitted,.
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All proposals shall become the property of the Engineer and the Company.

A,13 PROPOSAL PRICING. Firm price proposals are requested.

[NSP 10169 BOT ASH POND MOD 71.1000)
[ 033182 ]
A=6



APPENDIX

ACCOUNTING BREAKDOWN

P.0. SHERCO
BOTTOM ASH POND MODIFICATION
NSP
Accounting
Identification Unit Total
Number Quantity Price Price
1. Ash ponds 51PH12M300 LS
2, Landscaping S1PH11A400 SY
3. Roads S1PH11A810 5Y ;
2
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PROPOSAL

Northern States Power Company
414 Nicollet Mall
Minneapolis, Minnesota 55401

Attention: Mr. H. E. Bray

PROPOSAL FOR BOTTOM ASH POND MODIFICATION
SHERBURNE COUNTY GENERATING PLANT - UNIT 3

Gentlemen:

The undersigned bidder having read and examined the specifications and
associated contrazt documents for the Bottom Ash Pond Modification work
which will be incorporated in the Sherburne County Generating Plant, does

hereby propose to perform the construction and provide the services set
forth in this Proposal.

The undersigned hereby declares that any and all variations from, and
exceptions to, the requirements of the contrac:i documents have been
listed in the Proposal Data sectiom and that, otherwise, it i{s the intent
of this Proposal that the work will be performed in strict accordance
with the contract documents.

B.1 LUMP SUM PRICE. The undersigned bidder hereby proposes to furnisn
equipment and materials; labor, skilled, semiskilled and unskilled; labor
supervision; construction tools and equipment; construction services and
utilities; as required to perform the Bottom Ash Poad Modification work
in accordance with the specifications and associated contract documents
as defined in GENERAL CONDITIONS, Article GC.3 for the following firm
lump sum price.

& )

(Price in Words)

B.2 BOND. Lump sum price for furnishing Performance and Labor and Mate-~
rials Payment Boud in the amount of 100 per cent of the Item B.l lump sum
price.

(3 )

(Price in Words)
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B.3 UNIT ADJUSTMENT PRICES. The following unit prices will be used to
adjust the above listed lump sum price to compensate for differences bew
tween the quantities indicated on the drawings and those actually con-
structed under the contract documents. It ig further understood that
these unit prices will be used for either additions to or deletions from
the lump sum price. Fach unit adjustment price shall include all costs
for furnishing and installing the unit complete and shall apply only to
the specific material designated.

"Excavated Materials" as de-
fined in Article lA.6.1, per
cubic vard §

"Core Trench Excavation' as
defined in Article iA.6.2,
per cubile yard 5

"Impervious Clay Core Fill"
as defined in Article 1A.6.3,
per cubic yard $

"Impervious Earth Blanket" as
defined in Article 1A.6.4, per
cubic yard s

"Embankment F{11" as defined
in Article 1A.6.5, per cubic
yvard ]

"Bottom Ash Fill" as defined
in Article 14,6.6, per cubic
yard 3

"Road Surfacing" as defined
in Article 2E.3, per square
yard S

The undersigned proposes that he will perform the majority of the work
with his own forces and that specific portions of the construction work
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not performed by the undersigned will he subcontracted by the following
subcoutractors.

Work Subcontracted Name of Subcontractor

The undersigned hereby certifies that he has visited the site of the

proposed work and has familiarized himself with the conditions affecting
the work.

The undersigned hereby declares that only the persons or firms interested
in the Proposal as principal or principals are named hereim, and that no
other persons or firms than herein menticned have any interest in this
Proposal or in the contract to be entered into; that this Proposal is
made without connection with any other person, company, or partles like-
wise submitting a bid or proposal; and that it is in all respects for and
in good faith, without collusion or fraud.

The prices stated in this Proposal include all taxes of any nature which
may become due or payable by the Contractor in connection with the pro-
posed work, except Minnesota sales, use, and excise taxes applicable to
the equipment and materials which are to be permanently incorporated into
the work.

If this Proposal is accepted, the undersigned hereby agrees to enter into
contract and to furnish an acceptable Performance Bond if required by the
Company.

[NSP 10169 BOT ASH POND MOD 71.1000]
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The undersigned further agrees that the work will be prosecuted to com-
pletion in accordance with the specified schedule.

Dated at this day of , 19
Bidder
.
. By
(Typed)
Title
Attest:

Business Address of Bidder

State of Imecorporation

Address of Principal Office
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PROPOSAL DATA

C.1 GENERAL. Each bidder shall furnish information about the equipment
and materials he proposes to furnish for specific phases of the work and
his program for securing an adequate supply of labor for the work, by
filling in the data listed on the following pages.

Unless otherwise stated in the Proposal, it will be assumed that the
bidder's intention is to meet all specifications and job requirements and
that to his best knowledge and belief the materials and equipment de-

scribed in this Proposal Data will meet all specifications and 3job re-
quirements,

In the event that any materials and equipment listed by the successful
bidder are later found, either before or after contract award, to be
unsuitable, materials and equipment which are suitable shall be sub-~
stituted. Substitutions shall be made only with the approval of the
Company, and such substitutions shall not be cause for additional finan-—
cial compensation nor shall they invalidate the Coantract im any way.

Materials and equipment described herein which meet all specifications
and job requirements shall be furnished exactly as described.

Bidders shall write all entries boldly with black ink or type entries
using dark black ribbon. Ball point pens shall not be used.

[NSP 10169 BOT ASH POND MOD 71.1000]
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C.2 VARIATIONS AND EXCEPTIONS. Bidders shall list aony and all varia-
tions from and exceptions to the requirements of the contract documents
in the manner described in the article entitled Exceptions of the In-
structions to Bidders. Additional pages may be added following this page
. if requived. If there are no variations or exceptions, bidders shall
’ write the word "NONE."
/

[NSP 10169 BOT ASH POND MOD 7i.1000]
{ 033182 1
C-2




State name and address of con-
crete culvert pipe manufacturer

Name of crushed rock or gravel
surfacing supplier

Name of seed and fertilizer
supplier

Contractor's earth moving equip-
ment:

Deseribe each type and the
number proposed to be
utilized of each type; also
state dates equipment

will be avallable.

(Trim Line)

a4k

P R E R A Y

R R]

“ e n b b

R

(Bidder's Name)
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S (Bidder's Name)

Seeding subcontractor:

Describe the types of equip-
ment to be used for seedbed
preparation, fertilizing,
mulching, and seeding

(Trim Line)

[NSP 10169 BOT ASH POND MOD 71.1000]
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BIDDER'S FINANCIAL DATA

SUBMITTED BY:

NAME :

- ADDRESS:

PRINCIPAL OFFICE:

(Note: Attach Scparate Sheets As Required)
1. List vame of project, owner, architect, contract amount, per cent

complete and scheduled completion of the major construction projects
your organizatlon has in process on this date:

2. Bank References:

3. Name of Bonding Company and name and address of agent:
3.1 What is the bonding capacity of your Company?

3.2 What portion of the honding capacity was committed
prior to submission of this Proposal?

(NSP 6800 CONSTRUCTION/ERECTION]
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4.

Attach Statement of Financlal Conditions, including bidder's latest
audited repular dated financial statement or balance sheet which
must contain the following items:

Currant Assets: (Cash, joint venture accounts,
accounts receivable, notes receivable, accrued
interest on notes, deposits, and materials and
prepaid expenses), not fixed assets and other
assets,

Current Liabilitles: (Accounts payable, notes
payable, accrued interest on notes, provision for
income taxes, advances recelved from owners,
accrued salaries, accrued payroll taxes), other
liabilities, and capital (caplital stock, author-

ized and outstanding shares par values, earned
surplus).

Date of statement or balanca sheet:

Name of firm preparing statement:
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GC.I DEFINITIONS.

1.

GENERAL CONRITIONS

"Contract” or "Contract Documents"™ shall include the
items enumerated below under CONTRACT DOCUMENTS.

"Company," "Owner" or "NSP" shall wean Northern States
Power Company, a Minnesota corporation, and its duly
authorized agents and employees., The address of the
Company's General Office is 414 Nicollet Mall, ¥inne-
apolis, Minnesota 355401,

"Coutractor™ shall mean the corperation, company,
partnership, firm or individual who has entered into
this Contract for the performance of the Work covered

thereby, and its, his, or theilr employees and repre~
sentatives.

"Subcontractor" shall mean a corporaticn, partnership,
or individual having a direct contract with the Con-
tractor for performing Work, and its, their or his
employees and representatives,

"Engineer™ shall mean the Architact/Engineer (A/E)
named in the Instructions to Bidders retained by NSP
actling within the scope of the particular duties en-
trusted to the A/JE,

The "Work™" shall mean all labor, equipment, supplies,
or materials, and related services necessary to provide
the construction required by or reasonably inferable
from the Contract Documents, and the carrying out of
all obligations imposed by the Contract Documents.

The "Project" shall mean Sherburne County Generating
Plant Unlts 1 and 2, Becker, Minnesota, being worked on
and in connection with which the Work is to be fur-
nished under this Contract.

"Commercilal Operation® shall mean the condition of
operation in which the complete steam electric gener-—
ating unit 1s officially declared by the Company to be
gvallable for continucus operaticn at variable loads up
to and including rated capacity,

"Site' refers to the contiguous land upon which the
various facilities comprising the Project are located.
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GC.2 COMPLETE AGREEMENT. The Contract Documents constitute the sole and

eatire agreement between the parties hereto and supersede any previous

written or oral agreemeats. Contractor's bid Proposal is incorporated in

and made a part of this Contract only to the extent it 1s consistent with

the requirements of the remaining Contract Documents. No other terms or

conditions shall be binding upon the Company unless accepted by it in

writing in the manner prescribed in Article GC.3 CONTRACT DOCUMENTS. HNo

modification or amendment of the Contract shall be valid unless reduced

to writing signed by both parties.

GC.3 CONTRACT DOCUMENTS.

GC.3.1 TIdentification of Contract Documents. The Contract Documents are
those enumerated [n the Contract Apreement and Include these General Con-
ditions together with Instructions to Bidders, Proposal, Proposal Data,
Special Conditioms, Quality Assurance Requirements, Specifications,
Drawings, Addenda, and Change Orders issued by the Company. The Work
shall be done in accordance with the Contract Documents. Any additional
terms proposed, or exceptions taken by Contractor to any provision of the
Contract Documents shall become part of the Contract only upen written
acceptance by the Company,

GC.3.2 Interpretation. The various parts of the Contract Documents are
intended to supplement, but not necessarily duplicate, each other. Any
Work exhibited in one and ot in another shall be executed as if it had
been set forth in both, so that the Work will he constructed according to
the complete design. Should anything necessary for a clear understanding
of the Work be omitted from the Contract Documents, or should any re-
quirements thereof appear to conflict, NO MATTER HOW SEEMINGLY INSIGNIFI-
CANT the apparent omission or conflict, the Contractor shall, promptly
upon discovery thereof, so notify the Cowmpany in writing and shall secure
written instructions from the Company before proceeding with the Work
affected thereby.

GC.3.3 Responsibility for Cost Estimates. By executing the Contract,
the Contractor represgents that ic:

L. Has visited the site,

2. Haz taken such other steps as may be necessary to
ascertain the nature and location of the Work, and the
seneral and local conditions which can affect the Work
or the cost thereof, and

3. das examined all Contract Documents in relation to the
slte, the structure and condition of the ground, the
obstacles which may be encountered and all other coandi-
tions having a bearing upon the performance of the

Work, superintendence of the Work, time of completion
and all other relevant matters.
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Failure to take such steps shall oot relieve the Contractor from respon-
sibility for having estimated properly the difficulty or cost of success-
fully performing the Work. The Contractor acknowledges that the Company
assumes no respensibility for any understandings or representations
concerning conditions, made by any of its agents, representatives, or
employees prior to the execution of the Contract, unless included inm the
Contract Documents.

GC.3.4 Organization of Specification Sections. The organization of the
specifications into df?isions, sections and articles, and the arrangement
of Drawings shall not control the Contractor in dividing the Work among
Subcontractors or in establishing the extent of Work to be performed by
any trade.

GC.3.5 Return of Drawings. All Drawings, Specifications and copies
thereof Furnished by the Company are and shall remain its property. They
are not to be used on any other project, and are to be returned to the
Company on request at the completion of the Work,

GC.4 CONTRACTOR'S STATUS.

GC.4.1 TIndependent Contractor. Contractor represents that it is fully
experienced and properly qualified to perform the Work provided for
herein, and that it 1s properly licemsed, equipped, organized and £i-
nanced to perform the Work. Contractor shall act as an independent Con-
tractor and not as the agent or co-venturer of the Company in performing
the Contract, waintaining complete contrel over its employees and all of
its Subcontractors. The Contractor shall supervise and direct the Work,
using its best skill and attention. It shall be solely responsible for
all construction means, methods, techniques, sequences and procedures and
tor coordinating all portions of the Work in complying with this Con-
tract.

GC.4.2 Contractor's Responsibilities.

1. Unless otherwise specifically noted, the Contractocr
shall provide and pay for all labor, materials, equip-
ment, tools, construction equipment and machinery,
water, heat, utllitiles, traosportation and other facil-
ities and services necessary for the proper execution
and completion of the Work. The Contractoer shall at
all times enforce strict discipline and good order
amonyg its employees and shall not employ on the Work
any unfit person or anyonre not skillad in the task
assigned to him.

2, Work assignments and the settlement of jurisdicticnal
disputes shall conform with either the Rules, Regula-
tions and Procedures of the Plan for Settlement of
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Jurisdictional Disputes in the Coustruction Industry,
and any successor agreement thereto, or any other
nutually established method of determining work assign-
ments and settling jurisdictional disputes,

3. Contractor shall comply with and shall cooperate with
the Company in enforcing jobsite conditions and job
wark rules which directly affect the performance of the
Worle including but not Jimited to starting and quitting
time, smoking regulations, check-in and check-cut
procedures, jobsite safety regulations and security
regulations, emergency plans and procedures, and daily
cleanup. Contractor shall further comply and cooperate
with the provisions of any project agreement entered
into by the building trades and the Company.

GC.4.3 Superintendence. The Contractor shall employ a competent super—
intendent and unecessary assistants who shall be in attendance at the
Project site at all times during the progress of the Work. The super-
intendent shall represent the Contractor and have full authority to make
binding and enforceable decisions on behalf of Contractor. All communi-
cations given to the superiantendent shall be as binding as 1f given to
the Centractor.

GC.4.4 Security. The Contractor shall at all times conduct all opera-
tions under the Contract in a manner to aveid the risk of loss, theft, or
damage by vandalism, sabotage, or other means to the Company's property.
Contractor shall promptly take all reasonable precautions which are
necessary and adequate against any conditions which involve a risk of
loss, theft or damage to i{ts and the Company's property. Contractor
shall continuously inspect all its Work, materials, equipment and facili-~
ties to discover and determine such a condition aand shall be solely

responsible for discovery, determination and correction of all such
conditions.

Contractor shall comply with the project security program for the Site
and all applicable laws and regulations. Contractor shall cooperate with
the Company on all security matters and shall promptly comply with any
project security requirements established by the Company. Such compli-
ance with these security requirements shall not relieve Contractor of its
responsihility for malntaining proper security for the above noted items,
nor shall 1t be construed as limiting in any manner Contractor's obli-
gation to undertake reascnable action as required to establish and main-
tain secure conditious for Contractor's Work at the Site.

Contractor shall prepare and maintailn accurate reports of incidents of
Loss, theft or vandalism and shall furnish these reports to the Company
in a timely manner or as may be prescribed in the Company's project
security program.
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GC.> ASSIGNMENTS, The Contractor shall not assign the Coantract or aay
part thereof, without the previous written consent of the Company. In
case the Contractor is permitted to assign monies due or to becomz due
under this Contract, the instrument of assignment shall contain a clause
subordinating the claim of the assignee to all claims or lieas for serv-
ices rendered or materials supplied for the performance of the Work,

GC.6 SUBCONTRACTING.

GC.6.1 Respousibility for Subcontractors. Coatractor and his sureties
shall be fully responsible and accountable for the acts and omissions of
Contractor's Employees, Suppliers, Subcoutractors, and any persons em-
ployed by them. Nothing contained in this Contract shall be deemed to
create any contractual obligations on the part of the Company to any
person or eatity other than the Contractor.

GC.6.2 Approval of Subcontractors. If after award the Company requires
a change of any proposed Subcontractor or person or organization previ-
ously accepted by it, the Contract Sum shall be increased or decreased as
agreed between the Company and the Contractor and an appropriate Change
Order shall be issued. Contractor shall provide proof acceptable to
Company of such increase or decreage occasioned by such a change. The
Contractor shall not: contract with any Subcontractor or any perscn Or
organization (including those whc are to furnish materials or equipment
fabricated to a special design) who 1s not on the listed Subcentractors
listed in the Proposal Data or who has been rejected by the Company; and,
shall not make any substitution for any proposed Subcontractor or person
or organlzation who has been accepted by the Company unless the substitu-
tion is acceptable to the Company and will result in no change in Con-
tract Sum.

GC.6.3 Subcontract Requirements. All subcontracts shall have physically
attached thereto all Contract Documents pertaining te the Subcontractor's
portion of the Work including without limitations the General Conditions
and the Special Conditlions and shall specifically require each Subcon-
tractor to abide by the requirements of the attachments. The Contractor
shall ensure that the Subcontractor abides by the schedule requirements.
Tn addition, each subcountract shall contain provisions which:

1. Preserve and protect the rights of the Company under
the Contract with respect to the Work to be performed
under the subcontract so that the subcontracting there-
of will not prejudice such rights.

2. Require that such Work be performed in accordance with
the requirements of the Contract Documents.

3. Require that all claims for additional costs, exten-—
sions of time, or otherwise with respect to subcon-
tracted portions of the Work shall be submitted to the
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Contractor (via any Subcontractor where appropriate) in
sufficient time so that the Coatractor mayv comply in
the manner provided in the Contract Documents for like
claims by the Contractor upon the Company.

4. Waive all rights the contracting parties may have
agalnst cne another for damages caused by fire or other

. perils covered by the property insurance described in

the Contract Documents.

GC.7 SEPARATE CONTRACTS.

GC.7.1 Right to Award Separate Contracts., The Company reserves the
right to award other contracts to separate contractors and suppliers in
connection with other portions of the Project under these or amy other
conditions of the Contract.

GC.7.2 Mutual Responsibility of Contractors. Contractors under separate
contract to the Company shall be responsible to each other as follows.

i. The Countractor shall afford other contractors reasona-—
ble opportunity for the introduction and storage of
thelr materials and equipment and the execution of
their work, and shall properly connect and coordinate
his Work with theirs.

2. The Contractor shall not endanger any work of any other
contractors by cutting, fitting, patching, excavating
or otherwlge altering any work of any other contractor
except with the written consent of the Company. Any
costs to the Company or other contractors caused by
defective or ill-timed work by the Contractor shall be
borne by the Contractor.

3. If any part of the Contractor's Work depends for proper
execution or results upon the work of any other sepa-
rate coutractor, the Contractor shall inspect and
promptly report to the Company any apparent discrepan-
cies or defects 1n such work that render it unsuitable
for such proper execution and results. Failure of the
Contractor to inspect and report shall constitute an
acceptance of the other contractor'’s work as fit and
proper to receive his Work, except as to defects which
may develop in other separate contractor's work after
the execution of the Contractor's Work or which are
Latent or undetectable at the time of acceptance.
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4. If a dispute arises between separate contractors as to
their responsibility for cleaning up as required by the
Contract Documeats, the Company shall determine such
responsibility and the decision shall be final.

5. Should Contractor's Work or property be damaged by acts
or neglects of any separate contractor(s), or should
the Contractor cause damage to the work or property of
any separate contractor{s) oan the Project, the Con-
tractor shall, upon due notice, separately litigate or
settle directly with such other contractor(s) without
involving the Company in any way and without impeding
his or another contractor's performance of the Work,

GC.8 TAXES. Unless otherwise specified in this contract document, the
Contractor shall pay all sales, use, and other taxes that are lawfully

assessed against the Company or Contractor in connection with the work

included in this Contract.

Sales, use and excise taxes of the State of Minnesota, applicable to the
equipment and materials furnished by the Contractor which become property
of the Company, shall not be iancluded in the Proposal or coantract price.
The Contractor shall pay these taxes and will be reimbursed by the Com-
pany.

The Contractor shall be guided with regard to the payment of Minnesota

sales and use tax and in the submission of invoices to the Company by the
following.

L. Charges for freight or shipping and for labor or tech-
nical assistance which occur after the sale are not
subject to Minnesota sales and use tax, and the actual
amount of Minnesota sales and use tax paid by the
Contractor shall be shown as separate items on all
invoices. Where freight and shipping charges exceed
$5,000.00, Contractor shall include with invoices
copies of shipping hills to verify actual transporta-
tlon costs. Where separately stated labor or technical
assistance exceeds $5,000.00, Contractor shall include
with invoices copies of time records and of major ex-
penses,

z. Yor an item of equipment purchased installed in place,
complete, upon the Company's property and for which
both the manufacturing and the field assembly are
accomplished by the same Contractor, For ail purnoses
the continuation of manufacturing, Minnesota sales and
use tax apply only to the portion of the contract price
that is applicable to material. Invoices to the Com-
pany, therefore, shall show separately the amount for
material and equipment purchased by the Contractor from
the amount for shop manufacturing labor.
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pay for all licenses, permits, and inspections required for the Work
unless the Contract Documents specifically provided otherwise. The
Company shall obtain all necessary easements and permits involving
rights~of~way along public roads, streets, public or private property,
and the general building permit, unless otherwise stated in the Contract
Documents.

|
|
GC.9 PERMITS. Contractor shall give all notices and shall obtain and ‘

CC.10 PATENTS. Royalties and fees for patents covering materials,
articles, apparatus, devices, =quipment, or processes used in the Work,
shall be included in the contract price. The Contractor shall satisfy
all demands that may be made at any time for such royalties or fees and
he shall be liable for any damages or claims for patent infringements.
The Contractor shall, at his own cost and expense, defend all suits cor
proceedings that may be instituted against the Company for alleged in-
fringement of any patents involved in the Work and, in case of an award
of damages, the Contractor shall pay such award. Final payment to the
Contractor by the Company will not be made while any such suit or claim
remalns unsettled,

GC.I1 LAWS AND REGULATIONS. Contracter and its employees, representa-
tives, and Subcontractors shall at all times comply with all applicable
codes, laws, ordinances, statutes, rules or regulations, 1f during the
term of this Comtract there are any changes of or additions to laws,
ordinances, codes or regulatious not known or foreseeable at the time of
signing this Contract which affect the cost or time of performance of
the Contract, Contractor shall immediately notify the Company in writing
and submit detailed documentation cof such effect In terms of both time
and cost of performing the Contract, Upom concurrence by the Company as
to the effect of such changes or additions, aa equitable adjustment in
the compensation and time of performance will be made by appropriate
change order. Disagreement concerning the resyonsibility for or the
amount of any such adjustment shall be a dispute within the meaning
prescribed in Article GC.23 DISPUTES. If any discrepancy or inconsisten-
cy should be discovered between the Contract and any law, ordinance,
code, regulation, order or decree, Contractor shall immediately report
the same in writing to the Company who will issue such further instruc-
ticus as may be necessary. Contractor will proceed with Work affected
by a discrepancy or inconsistency at his own risk, unless the Company
has issued instructions hereunder.

GC.12 PROTECTION OF PERSONS AND PROPERTY. The Contractor shall be
responsible for ianitiating, maintaining and supervising all safety pre-
cautions and programs in connection with the Work. The Contractor shall
designate a responsible member of its organization at the Site whose
duty shall be the prevention of accidents. This person shall be the
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Contractor's superintendent unless otherwise designated in writing by
the Contractor to the Company. When the use or storapge of explosive or
other hazardous materials or equipment is necessary for the execution of
the Work, the Contractor shall exercise the utmost care and shall carry
on such activities under the supervision of properly qualified personnel.
Contractor shall protect the Work and any adjacent private or public
property. He shall keep his work areas and roadways free from material
or rubbish and upon completion of the Work remove all surplus material
dand rubbish, leaving his work areas in as good a coondition as found,

All damage or loss of any property caused in whole or in part by the
Contractor, a Subcomtractor or anyone directly orv indirectly emploved by
them, or by anyone for whose acts they way be liable, shall be remedied
by the Contractor.

The Contractor shall take all reasonable precautions for safety of, and
shall provide all reasounable protection to prevent damage, injury or
loss to:

1. Contractor's employees performing the Work and all
other persons who may be affected thereby;

2. All Work and all materials and equipment to be incor~
porated therein, whether in storage on or off the Site,
under the care, custedy or coatrol of the Contractor or
any of 1ts Subcontracters; and

3. Other property at the Site or adjacent thereto, in-
cluding trees, shrubs, lawns, walks, pavements, road-
ways, structures and utilities not designated for
removal, relocation or replacement in the course of
construction.

The Contractor shall comply with all applicable laws, ordinances, rules,
regulations and lawful orders of any public authority having jurisdiction
for the safety of persons or property or to protect them from damage,
injury or loss. He shall erect and mailntain, as required by existing
conditions and progress of the Work all reasonable safeguards for safery
and protection, including posting danger signs and other warnings against
hazards, promulpgating safety regulations and aotifying owners and users
of adjacent utilities. The Contractor agrees to hold harmless and
indewnify the Company against all claims, fines, losses and expenses
{(including reasonable attorneys' fees) arising out of or resulting from
the Contractor's failure to comply with legal or practical safety re-
quirements and safeguards,
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In any emergency affecting the safety of persons or property, the Con-
tractor shall act, at his discretion, to prevent threatened damage,
injury or loss. Any additional compensation or extension of time claimed
by the Contractor on account of emergency work shall be determined as
provided in Article GC.16 CHANGES AND EXTRAS.

GC.13 WARRANTY. Unless otherwise provided elsewhere in the Contract,
all materials and equipment incorporated into any Work covered by the
Contract shall be new and, where not specified, of the most suitable
grade of their respective kinds for their intended use. ALl workmanship
shall be in accordance with the begt construction practices and shall be
of a quality acceptable to the Company. Unless a greater period of time
is imposed elsewhere in the Contract, Coentractor warrants all equipment,
materials, and labor furnished or performed under this Contract against
defects in materials and workmanship for a period of 18 months from and
after fipnal acceptance under the Contract, or one year from and after the
date when the Project is first placed in full Commercial Operation,
whichever occurs later, regardless of whether the same were furnished or
performed by Contractor or by any of its Subcontractors of any tier.

Upon receipt of written notice from the Company of any defect in any such
equipment, materials or labor discovered during the applicable warranty
period, the affected item or parts thereof shall be repaired or replaced
by Contractor at a time acceptable to the Company. This warranty is in
addition to and not in lieu of any other remedies the Company may have
under the Contract or at law.

GC.14 INSPECTION AND CORRECTION OF WORK.

GC.14.1 Right to Inspect. All Work shall be subject to imspection by
the Company at all reasonable times and at all places., Any such inspec-
tion is for the sole benefit of the Company and shall not relieve the
Contractor of the respensibility for providing quality control measures
to assure that the Work strictly complies with the Contract requirements.
No inspection by the Company shall be construed as constituting or im-
plying either a waiver or acceptance. Inspection shall not relieve the
Contractor of responsibility for damage to or loss of the material prior
to acceptance, nor in any way affect the continuing right of the Company
after acceptance of the completed work.

GC.14.2 Correction of Defective Work. The Contractor shall, without
charge, replace any material or correct any workmanship found by the
Company not to conform to the Contract requirements. ‘The Contractor
shall prowptly segregate and remove rejected material from the premises,
The Contractor shall bear all costs of making good all work of another
contractor's work damaged in the removal or replacement of such defective
or nonconforming Work.,
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GC.14.3 Remedies for Failures to Cure. If the Coantractor does not
promptly replace rejected material or correct rejected workmanship, the
Company:

1. May, by contract or atherwise, replace such material or
correct such workmanship and charge to the Contractor
the cost thereof together with any resulting damages;
or

2. HMay terminate the Contractor's right to proceed under
Article GC.22 TERMINATION FOR DEFAULT.

GC.14.4 Inspection Facilities and Cost. The Contractor shall furnish
promptly, without additional charge, all facilities, labor, and msterial
reasonably needed for performing such safe and convenient inspecticn as
may be required by the Company. AIl inspection by the Company shall be
performed in such manner as not unnecessarily to delay the Work. The
Company reserves the ripht to charge to the Contractor any additional
cost of inspection when material or workmanship is not ready at the rime
specified by the Contractor for inspection or when reinspection is vecas-
sltated by prior rejection,

GC.14.5 Uncovering Work. If any Work should be covered contrary to the
instructions of the Company, it must, if required by the Company, be
uncovered for observation and replaced, at the Contractor's expense. If
any other Work has been covered which the Cowpany has not gspecifically
requested to observe prior to being covered, the Company may request to
see such Work and it shall be uncevered by the Contractor. 1f such Work
is found to be in accordance with the Contract Documents, the cost of
uncovering and replacement shall, by approved change order, be invoiced
to the Company. If such Work is found to be not in accordance with the
Contract Documents the Contractor shall pay such costs of uncovering,

removing, and correcting unless it is found that this condition was
caused by others,

GC.14.6 Nonwaiver. The making or failure to make any inspection of, or
payment for or the occupancy or acceptance of the Work, shall in no way
impair the Company's right to reject aor revoke its acceptance of noncon-
forming Work, or to avail itself of any other remedies to which it may be
entitied, notwithstanding the Company's knowledze of the nonconformity,
its substantiality or the ease of its discovery.

GC.15 RESPONSIBILITY FOR WORK. FExcept to the extent that such damage or
loss is actually covered by the Property Insurance carried by the Com~
pany, as described in Article GC.33.2 Company's Property Insurance,
Contractor shall be responsible for and shall bear any and all risk of
loss or damage to Contracter's Work in progress, all Company and Contrac-
tor's materials delivered to the Site until completion and final accept-

ance of this Contract, unless such loss or damage results From the sole
active negligence of the Company.
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GC.l6 CHANGES AND EXTRAS.

GC.16.1 oOrders for Changes and Extras. The term "change,' as used in
the Contract, means substitutions, additions, or deletions within the
scope of the Contract. The term "extra work,” as used in the Contract,
means work outside the scope of the Contract. The Company may, at any
time, without invalidating the Contract and without notice to the Con-~
tractor's sureties, by written order make changes within the scope of the
Contract and may request Contractor to perform extra work. If the order
so directs, the Contractor shall proceed immediately to perform the
changed or extra work. Otherwise, Contractor shall perform changed or
extra work only upon receipt of the Company's agreement to the price
proposal submitted in connection herewith and required below.

GC.16.2 Price Proposals. If any order for a change or extra work causes
an increase or decrease in the cost of, or the time required for, the
performance of any parc of the Work under this Contract, an equitable
adjustment shall be made in the contract price or time of completion, or
both, and the Contract shall be modified in writing accordingly by a
written change order. Upon receipt of the Company's order for a change
or extra work, Contractor shall, within 10 calendar days following re-
ceipt of such order, (or within such longer period as the Company's
written order may state}, submit in writing to the Company a proposal for
accomplishing such changed or extra work, which proposal shall reflect
the increase or decrease, if any, in cost of and completion time for
performing Work in comparison to what the cost or time would have been,
had such changed or extra work not been ordered. The proposal shall
state the basis of compensation and time for the Work involved in the
change or extra work. If the change or extra work causes a decrease in
the cost of performing Work under the Comtract, the amount of such de-
crease (including direct costs and overhead and anticipated profit on any
deleted Work) shall be stated., Sufficient detail shall be given im the
proposal to permit thorough analysis of the proposal.

GC.16.3 Computing Price Adjustments. Unless otherwise agreed to in
advance in writing, adjustments to the contract price by reason of any
changes or extra work shall be determined as follows.

1. By unit prices stated in the Contract ov if not so
stated, by unit prices or lump sums subsequently agreed
upon. Unit or lump sum prices shall he deemed to
include an allowance for all Contractor's expense,
overhead and profit.

2. By actual cost to which is applied the applicable
percentage fee hereinafter provided. The proposad
value of the change or extra work shall be determined
by Contractor by initially listing and thereafter
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gegregating and documenting for each pay estimate the
cost of the following, where appiicable.

d.

Material Costs (indicating identificatious,
quantities and unit prices), which shall
include the costs of trangportation, must
accompany the billing.

Direct Labor Cost (indicating hours and rates
by trades) for actual labor cost including
the cost of field supervision, but excluding
galary of the Contractor's superinteandent and
general office expenses. Time sheets for
each change or extra work shall be submitted
to and approved by the Company each workday.

No charge shall be made for tools, equipment,
with a new cost of one thousand dollars
($1,000.00) or less, each, or for expendable
supplies.

Increased or decreased insurance costs paya-
ble by reason of the change or extra work.

Equipment Costs, Payment for the rental and
operation of the construction equipment
furnished and used by Centractor shall be
made for all such construction and auromotive
equipment except equipment or tools with a
new cost at point of ovigin of one thousand
dollars (51,000.00) or less each.

Equipment time charged to changes and extra
work will he subject to daily approval of the
Company and no charges will be accepted
unless evidence of such approval is submitted
with Contractor's billing.

The equipment rental and operation rates
include costs for rental, fuel, oil, <¢rease,
repalr parts, service and mailntenance of any
kind and necessary attachments. Such charges
shall not include costs for vperating labor
and transportation to and from the location
of the change or extra work. IF the Contract
contains equipment rental rates, these shall
apply to Contractor's aquipment used on
changes or extra work. When equipment is
used for changes and extra werk which does
not reasomably resemble any of the equipment
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having rental rates in the price and bid data
section of this Contract, the rental rate
shall ne negotiated and agreed upon in writ—
ing prior to performance of the change or
extra work,

If Contractor-owned equipment is not avalla-
ble and equipment {s rented from outside
Sources, payment will be computed on the
basis of actual inveice cost. Rental rates
for nonowned equipment must be approved in
advance by the Company.

When the operated use of equipment is ia-
frequent and, as determined by the Company,
such equipment need not remain at the site of
the Work continuously, payment shall be
limited to actual hours of use. Equipwment
not operating but retained at the location of
changes or extra woerk at the Company's direc-
ticn shall be paid for at a mutually accept~
able rate 1if rot specifically covered by the
Contract Docunments.

Unless otherwise prorsided in the Contract,
all equipment rental rates shall be agreed
upen in writing before commencing any change
or extra work.

Transportation costs for bringing equipment
to the jobsite and for returning equipment to
the point of origin, exelusively for use on
Cost-Plus work, will be reimbursed to Con—
tractor based on invoices, provided that
prior written approval has been given by the
Company to Contractor.

Payment of fringe benefits required to labor
organlzations under existing labor agree-
ments.

A maximum of 15 per cent of the total of
items a through £ as compensation for all
other costs and expenses including, without
limitation, supervision, administrative
overhead, and profirc.

Work performed by Subcontractors, computed as
outiined in this article, items a thrceugh

o

=
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i, A maximum of 5 per cent of item h (applicable
only where the Work performed by Subcontrac-
tors) as compensation for all other costs and
expenses including, but not limited to super-
vision, administrative overhead, and profit.

GC.16.4 Contractor Claims for Changes. Any change order providing for
price or time adjustments or relief will be made in accordance with the
procedures established in this article and such adjustment or relief
shall be granted only upon compliance with the requirements (including
timely specific written notice) established herein. Any written or oral
order, direction, interpretation, instruction or determination or act of
the Company, or other clrcumstance which Contractor regards as causing a
change or extra work shall be treated as a change order provided that the
Contractor, within 10 days after receipt or discovery of such order, act
or cilrcumstance, gilves the Cowpany written notice stating with particu-
larity, the date, circumstance and source of the order or act, stating
that the Contractor regards the order, act or circumstance as requiring a
change or extra work, and giving his propvsal for price and time adjust-
ment in accordance with Artvicle GC,16.2 Price Proposals. The Company
reserves the right to dispute whether the subject of the written notice
is a change.

b

GC.16.5 Notices Required. This Article GC.16 CHANGES AND EXTRAS sets
forth the Contractor's exclusive remedy for claims alleging that he was
required to perform changed or extra work. Requests for additional
payments or extension of time by Contractor by reason of any claimed
change or extra work shall not be granted unless authorized inm writing by
the Company and timely specific written notice of claim has been given in
strict accordance with the provisions of this Article GC.16 CHANGES AND
EXTRAS. Disagreement regarding entitlement to or amounts of any price or
time adjustments hereunder shall be disputes within the meaning of Arti-
cle GC.23 DISPUTES. However, nothing in this Contract shall excuse the
Contractor from proceeding with the Work as changed by the Company direc—
tions.

GC.17 BILLING FOR CHARGES IN ADDITION TO THE CONTRACT PRICE. All claims
or charges in addition to the contract price (whether fotr changed or
extra work, suspension, optional termination or as otherwise provided for
in this Contract) shall be shown separately on Contractor's pay estimates
or tnvolces, and not included with amounts applicable to the main con-
tract price. Further, any Invoices covering additions to the Contract
must refer to the specific Change Order or similar written authorization
issued by the Company, approving such additions, and will not be henored
unless such reference is included,
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GC.18 DIFFERING SITE CONDITIONS.

GC.18.1 Chanped Conditions. The Contractor shall promptly and before
such conditions are disturbed, notify the Company in writing of:

1. Subsurface or latent physical conditions at the Site
differing materially from those indicated in this
Contract, or

2. Unknown physical conditions at the Site, of an unusual
nature, differing materially from those ordinarily
encountered and generally recognized as inherent in
Work of the character provided for in this Contract.

The notice shall include a detailed price proposal for performing the
differing or extra work required by such changed conditious. The Company
will investigate the conditions, and if it finds that such coaditions do
materially so differ and cause an increase or decrease in the Contrac—
tor's cost of, or the time required for, performance of any part of the
Work under this Contract, whether or not changed as a result of such
conditions, an equitable adjustment shall be made and the Contract modi~
fied in writing accordingly. In any event, the Contractor shall proceed
with performing the Work only as the Company directs.

GC.18.2 Notices Required. This article sets forth the Contractor's
exclusive remedy for claims relating to changed conditions or variations
in estimated quantities. All such claims by Contractor shall be barred
uniess Contractor complies with the written notice requirements of this
article. Disagreements concerning entitlement to or the amount of any
adjustments to the contract price or time shall be disputes within the
meaning of Article GC.23 DISPUTES.

GC.19 SCHEDULES, DELAYS AND TIME EXTENSIONS.

GC.19.1 Time of the Essence. The Work under this Centract will be
incorporated into the Project as a whole and must be performed so as not
to interfere with timely completicn of Project. Accordingly, the Com~
pany's Project Schedule must be adhered to. The Contractor acknowledges
that the Contract time, and his obligations to perform according to the
Project Schedule are of the essence of this Contract. Contractor will
commence work within 10 days after receipt From the Company of a Notice
of Award of the Contract,

GC.19.2 Schedules.

L. Project Schedule. The Company shall prepare a Project
Schedule indicating the dates for the starting and com-
pletion of the various stapes of construction. The
schedule shall be revised as required by the Company in
Accordance with conditions on the Project. From the
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Company's Project Schedule, the Contractor shall pre-
pare a detalled work plan for approval bv the Company.
The Contractor shall strictly adhere to the Company's
Project Schedule.

Z. Coordination of Work. The Contractor understands that
the Company and othet contractors may be warking at the
site of the Work during the performance of this Con-
tract. Contractor shall coordinate his Work with the
work of all separate contractors and suppliers. The
Company reserves the right to direct Contractor to
reschedule from time to time the order and rate of
performance of Contracter’'s Work hereunder so as not to
interfere with the performance of work by the Company
and other contractors.

GC.19.3 Maintenance of Progress. If at any time during the performance
of Work, GContractor's actual progress as measured by the Project Schedule
does not keep pace with the requirements of the Contract or is insuffi-
cient to assure that the Contract completion dates can be met, the Com-—
pany may order Contractor in writing to take steps to improve his prog-
ress, Such steps may include without limitation an increase in Contrac-
tor's labor force, or the number of shifts, or overtime operations, or
additional days of work per week, or similar measures, all without addi-~
tional cost to the Company. Neither such notice by the Company nor the
Company's fallure to issue such notice shall relieve Contracter aof his
obligation to achieve the quality of Work, rate of progress or other
requirements of this Contract. Failure of Contracter to comply with the
notice of the Company may be grounds for determination by the Company
that Contractor 1s not prosecuting his Work with such diligence as will
assure completion within the times specified. Upcn such determination,
the Company may terminate Contractor's right to proceed with the perform-
ance of the Contract, ot any separable part thereof, for default.

GC.19.4 Force Majeure. Provided that timely written nctice thereof is
given to the Company, Contractor shall not be liable for delays in per-
formance of the Work or faillure to timely complete it due to causes not
reasonably foreseeable by Contractor or its Subcoatractors, which are
beyond Contracter's or his Subcontractor's reasonable control, such as
acts of God, acts of civil or military authorities, Govermment priori-
ties, fires, strikes, floods, epidemics, war or riot. 1In the event of
any such delay, Contractor's sole remedy shall be a time extenslon for
the date of completion, for the period equal to the time after veceipt of
notice by the Company, actually lost by reason of the excusable delay.
Dalays caused by unfavorable weather, unsuitable ground conditions,
inadequate construction force, or the failure of the Contractor to place
orders for equipment or materials sufficiently in advance to ensure
delivery whep needed shall not be considered an excusable delay. Dis-
agreement concerning the amount of time for which any completion date
should be extended shall be a dispute within the meaning of Article GC.23
DISPUTES.
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GC€.19.5 Contractor Claims for Delay. Should performance of the Work bhe
delayed, hindered, or disrupted by any wrongful act or neglect of the
Company, Contractor may make claim therefor by written notice to the
Company, setting forth with particularity the act or neglect complained
of . Such notice shall in any event be given within 10 days after dis-
covery of the act or neglect causing the delay. The Company shall have a
period of 15 days after receipt of such notice in which to cure such
claimed act or neglect, by performing the neglected act or rescinding or
reversing its wrongful act. TIf the Company, within such period, so
performs or rescinds, Contractor shall, as 1its sole remedy, be entitled
to an equitable extension in the applicable Contract completicn date.
Should the Company wreongfully fail or refuse within such 15 day period to
correct the claimed wrongful act or perform the neglected act specified
in Contractor's notice, the affected portion of the Work shall be deemed
to have been suspended from the date of explration of the above 15 day
period for the remaining duration of the delay. Contractor shall then,
4s Lts exclusive remedy be entitled to the relief set forth in Subpara-
graphs B and C of Article GC.20 SUSPENSION. TFailure to agree to the
responsibility for, or amounts due Comtractor under this article shall be
a dispute within the meaning of Article GC.23 DISPUTES. The Company
shall not be responsible for the granting of any adjustment of the con-
tract price, completion time, or for any other claim relating to any
claimed delay or interference except as provided for in this article and
then only where timely specific written notice has been yiven by Contrac-
ter as set forth herein.

GC.20 SUSFENSION. The Company may, at its sole option, by notice in
writing to Contractor suspend at any time the performance of all or any
portion of Work to be performed under the Contract. Upon such notice of
suspension of Work, Contractor wiil designate in writing the amount and
type of labor and equipment to be committed to a standby status, During
the period of suspension, Contractor shall use its best efforts to uti-
lize its labor and equipment in such a manner as to minimize costs as-
sociated with suzpension.

4. Upon receipt of any such notice, Contractor shall, unless the notice
requires otherwise:

l. Imredintely discontinue Work on the date and to the
extent specified in the notice;

. Place no further orders or subcontracts for materials,
gervices, or facilities with respect to suspended Work
other than to the extent required in the notice:

3. Promptly make every reasonable effort to obtain sus—
pension upou terms satisfactory to the Company of all
orders, subcontracts and rental agrcements te the
axtent they relate to pecformance of Work suspeaded,
and
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4, Continue to protect and maintafn the Work inciuding
those portions on which work has been suspended.

B. As full compensation for such suspension, Contractor shall be re-
imbursed For the following costs, reasonably incurred, without dupli-
cation of any item, to the extent that such costs directly resuit from
such suspension of Work.

1. A standby charge to be paid te Contractor during the
period of suspension of Work which standby charge shall
be sufficient to reimburse Coantractor for its actual
costs for keeping, to the extent required in the no-
tice, 1ts organization and equipment committed to the
Work in a standby status;

2. All reasonable costs associated with mobilization and
demobilization of Contractor's forces and equipment;

3. An equitable amount to reimburse Contractor for the
cost of maintaining and protecting that portion of the
Work upou which Work has been suspended;

4. If, as a result of any such suspension of Work, the
cost to Contractor of subsequently performing Work is
increased or decreased, an equitable adjustment will be
made in the cost of performing the remaining portion of
Work.

C. Upon receipt of notice to resume suspended Work, the Contractor shall
immediately resume performance of the suspended Work to the extent re~
quired in the notice. Any claim on the part of Contractor for time or
compensation shall be made in writing withio !0 calendar days after
receipt of notice to resume Work and Contractor shall submit for review a
revised Construction Schedule. TFailure to agree to the amounts, if any,
due under the provisions of this article shall be a dispute within the
meaning of Article GC,23 DISPUTES. WNo compensation or extension of time
shall be granted under this article if and to the extent that suspension
results from Contractor's noncompliance with the tequirements of this
Countract, nor for such periods where Work would have been suspended for
reasons other than the Company’s suspension order.

GC.21  OPTIONAL TERMINATION. The Company may, at its option, terminate
the Contract in whole or from time to time in part at any time by written
notice thereof to Contractor, whether or net Contractor is in default.
Upon any such termination, Contractor agrees that he shall have no claim
for damages (including without limitation loss of anticipated profits and
engineering services and shop space dedicated for the work but not used)
on account thereof. The sole right and remedy of Contractor shall he
payment in accordance with Subparagraph B below, provided, however, that
those provis{ons of the Contract which by their very nature survive final

[NSP 5300 CONSTRUCTLON/ERECTION]

{ 120731 J
GC-19



acceptance under the Contract shall remain in full force and effect after

such termination.

A. Upon receipt of any such notice, Contractor shall unless the notice

requires otherwlse:

1.

2.

B. Upon such termination, the Company will pay to Contractor an amount
determined in accordance with the following (wlthout duplication of any

item),

L.

Immediately discontinue Work on the date and to the
extent gpecified in the notice;

Place no further orders or subcontracts for materials,
services, or facilities, other than as may be necessary
or required for completion of such portion of Work
under the Ceontract that is not terminated;

Promptly make every reasonable effort to obtain cancel-
lation upon terms satisfactory to the Company of atil
orders and subcontracts to the extent they relate to
the performance of Work terminated or assign to the
Company those orders and subcontracts, and revoke
agreements specified in such notice;

Assist the Company as specifically requested in writing
in the maintenance, protection and disposition of
property acquired by the Company under the Contract;
and

Deliver to the Company or dispose of, as the Company
may direct, all materials, supplies or Work-in-process
or raw material identified to the Contract.

All amounts due and not previously paid to Contractor
for Work completed in accordance with the Contract
prlor to such notice, and for Work thereafter completed
as specified in such notice. No amount will be paid
for Work, material, or items not identified to the
Contract or which are otherwise part of Contractor's
regular manufacturing or sales inventories.

The cost of settliog and paying claims arising out of
the termination of Work under subcontracts or orders as
provided in Subparagraph A.3 of this article.

The reasonable costs incurred pursuant te Subpara-
graph A.4 of this article.
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4, Any other reasonable costs incidental to such termina-
tion of Work.

The foregoing amounts shall include a reasonable sum, under all of the
citcwnstances, as profit for all Work satisfactorily performed by Con-
tractor. Disagreements concerning any amounts due or payable under this
article shall be disputes within the meaning of Article GC.23 DISPUTES.

GC.22 TERMINATION FOR DEFAULT. The Company may, by written notice of
default to the Contractor, terminate the whole or any part of this Con-
tract in any one of the following circumstances,

L. If the Contractor fails or refuses to supply sufficient
and properly skilled workmen or equipment, or wmaterials
of proper quality and quantity, or does not perform any
of the provisions of this Contract, or fails for non-
excusable causes to make progress so as to endanger
timely completion of performance of any part of this
Contract in accordance with its terms, and in any of
these circumstances does not cure such failure within a
perind of 10 days (or such longer period as the Company
way authorize in writing) after receipt of notice from
the Company specifying such failure.

2, If the Contractor should become lnsolvent or unable to
meet his payroll or other current obligations, or be
adjudicated a bankrupt, have an involuntary Petition in
Bankruptey filed against him, make an assignment for
benefit of creditors, file a petition for an arrange-
ment, composition or compromise with his creditors
under any applicable laws, or have a trustee or other
officer appointed to take charge of his assets.

In the event the Company terminates this Contract in whole or in part as
provided in the first paragraph of this article, the Company may take
possession of all on "Site" materials, equipment, tools and appliances
belonging to or under control of the Contractor, and may take over and
complete the temminated Work by whatever method it deems expedient,
including the hiring of other contractors under such Form of contract as
the Company wmay deem advisable. In such case, Contractor shall not he
entitled to receive any further pavment until the Work is finished. If
the unpaid balance of the amount to be paid on the Contract shall exceed
the sum of the expense of finishing the work, compensation Ffor additiomnal
managerial and administrative services, and such other incidental and
consequential costs and damapges as the Company may suffer, such excess
shall be paid to Contractor. If such expense, compensation, costs, and
damages shall exceed such uapaid balance, Contractor and his sureties, if
any, shall be liable for and shall pay the difference to the Coupany.
Failure of the Company to exercise any of the rights given Lt under this
paragraph shall not excuse Cantractor or his sureties frow responsibility
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for compliance with the provislons of this Contract nor prejudice any
other rights or remedies of the Company. The Contractor shall continue
the performance of this Contract to the extent not terminated under the
provisions of this article.

If, after notice of termination of this Contract under the provisions of
this article, it is determined for any reason that the Contractor was pot
in default under the provisions of this article, or that the default was
excusable under the provisioons of this Contract, the Contracter's solae
remedy shall be the same as if the notice of termination had been issued
pursuant to Article GC.21 OPTIUNAL TERMINATION.

The rights and remedies of the Company provided im this article shall not
be exclusive and are in addition to any other rights and remedies pro-
vided by law or under this Contract.

GC.23 DISPUTES. The parties recognlze that the subject matter and
principal purpose of the Contract pertalng to the construction of the
Project; and further that the Contractor's Work will be closely ralated
to and affect work, material, labor and services of contractors, sup-
pliers and other parties who will likewise be engaged in work at the
gite. Such parties are likely to have an interest in any dispute between
the Company and the Contractor. Since the domiciles, residences and
principal places of business of the large number of perseans and entities
engaged on the Project are expected to be in several differing juris-
dictions, the Project site is recognized as the only common forum or
Jurisdiction with which all such parties are expected to have contacts.
The Project site 1s also the most likely location of any physical evi~-
dence affecting any dispute between the parties. Accordingly, the Com-
pany and the Contractor agree that the following procedures willl goveru
digputes:

1. The tights and obligations of the parties shall be de-
termined in accordance with the laws of the State in
which the Project is located.

2. The Contractor hereby consents to the exercise of per-
sonal jurisdiction over him by the State and Federal
courts of general jurisdiction in the State where the
Project is located.

3. All disputes which arise in connection with, or are
related to the Preoject or the Contract ar any claimed
hreach thereof, shall be resolved, Lf not soconer set-—
tled, by litigation only in the court having peneral
jurisdiction for the county of the Project site, {(orvr
the federal court otherwlse having territorial juris-
diction over the dispute) and not elsewhere, subject
cenly to the authority of the court in questlon to order
changes of venue. To this end, the Contractor walves
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any rights he might have to inslst that litigation to

which he 1s a party be had in any venue other than the

site of the Project, and covenants not to sue the

Company 1in any court other than the above courts with

respect to any Project or contract related dispute, |

4, Pending the final decision of the court of a dispute
hereunder, the Contractor shall diligently proceed with
the performance of any portion of the Contract for
which the Company has not previously given written
notice of termination under Article GC.21 OPTTONAL
TERMINATION and Article GC.22 TERMINATION FOR DEFAULT,
or which is not then suspended by written suspension
order under Article GC.Z0 SUSPENSION.

5. The Contractor's undertakings in this Article GC.23
are each severable independent covenants and shall
survive termination or completion of the Contract.

GC.24 USE OF COMPLETED PORTION:L OF WORK. Whenever, as determined by the
Company, any portion of Work peffG?hed by Contractor is in a condition
suitable for use, the Company may take possession of or use such portiom.
Such use by the Company shall in no case be construed as constituting
final acceptance, and shall neither relieve Coatractor of any of its
responsibilities uunder the Contract, nor act as a waiver by the Company
of any of the conditions thereof, provided, that Contractor shall not be
liable for the cost of repairs, rework, or renewals which may be required
due to ordinary wear and tear resulting from such uge by the Company.

GC.25 YFINAL INSPECTION AND ACCEPTANCE. When Contractor considers that
all work under the Contract is complete, Coatractor shall so inform the
Company in writing. When the results of inspection and testing satisfy
tha Company that all Work under the Contract is completed and in accord-
ance with the requirements of this Contract, the Company shall notify
Contractor in writing of Final acceptance of his work under this Con-
tract.

GC.26  SUBMITTAL OF COST DATA. The Contractor shall submit te the Com-
pany when required, following the award of the Contract, an itemized
schedule of quantities and values of the various classes of Work involwved
and aggregating the total sum of the Contract.

The Company will furnish to the Contractor a system of accounts for
segregating the cost of various parts of the Work as required by the
Company and the Contractor shall use these accounts when submitting his
itemized cost hreakdown. In addition, as required in the Special Con-
ditlons, these accounts will be related to the Project Schedule in order
that progress payments o the Contractor will be approved according to
work accomplished during the billing peried.
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GC.27 PAYMENTS. Progress Payments and Final Payment shall be made as
provided in the Contract Agreement and Special Conditions. Payments
otherwise due may be withheld on account of defective work not remedied,
liens filed, damage by the Contractor to the Company or other claims not
resolved, or failuve to wmake payments properly to Subcontractors or for
material or labor, reasonable evidence that the Work cannot be completed
for the balance of the contract price remaining unpaid or any other
failure to perform the Contract in accordance with its terms.

GC.28 RELEASE OF LIABILITY. Acceptance by the Contractor of final
payment shall constitute a release of the Company and all its officers,
directors, employees and agents, from all claims and liability for apy-
thing done or furnished in commection with the Work, or for any act or
neglect of the Company or of any entity or persen for whom the Company
may have responsibility relating to or affecting the Work.

GC.29 AUDIT BY THE COMPANY. Requests for payments by the Contractor to
the Company which are based on actual cost or progress of the Work may be
gubject to an audit by the Company. The Contractor shall maintain ade-
quate supporting records for vertfication of such actual costs or prog—
ress, in such form as the Company may direct or, absent directiocn, in
accordance with generally accepted accounting procedures consistently
applied. During the period of performance and the 2 year period follow-
ing final payment, Contractor shall preserve such records and allow
access to them by auditors appointed by the Company.

GC.30 LIENS.

GC.30.1 Bills to be Kept Current. The Contractor shall hold and apply
all amounts received under this Contract as a constructive trust to be
utilized first for the payment of all labor provided under this Contract,
together with applicable federal and state withholding taxes, and for the
payment of all materials, equipment rentals, and Subcontractors procured
in the performance of the requirements of this Centract. The Contractor
shall promptly pay each Subcontractor, upon receipt of payment from the
Company, the amount allowed by the Company on each invoice or progress
payment on account of such Subcontractor's Work. Contractor shall also
promptly pay its material suppliers for any materials which the Company
has included within and allowed on any progress payment. Contractor
shall pay all its other materialmen and suppliers, including equipuent
rentals on a current basis, after receipt of each progress payment. The
Contractor shall, hy an appropriate agreement with each Subcontractor,
also require each 3ubcontractor to make payments to his Sub-Subcontractors
and suppliers in a similiar waanner,

’

GC.30.2 Lien Waivers for Payments. Prior to making payment on any
progress paymeat the Company in Lts sole discretion may require Con-
tractar to furnish consents of surety, or lien waivers or receipts from
any laborers, subcontracrtors, suppliers, equipment lessors or materialmen
showing that Contractor has complied with the foregoing requirements
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through the date of any previous progress payments. The Contractor shall
deliver to the Company prior to final payment, a complete waiver or
release of all claims or liens arising out of the Work together with the
congent of its surety. At the Company's sole option, receipts in full
from all Subcontractors or materialmen may be accepted in lieu thereof.
Contractor shall also furnish an acceptable affidavit stating that so far
as he has knowledge or information, the releases and receipts include all
the labor, services and material for which a lien could be filed. The
Contractor may, if any Subcontractor, supplier, laborer, or materialman
refuses to furnish a release or receipt in full, furnish a bond, satis-
factory to the Company, to indemnify the Company against any lien. If
any lien remains unsatisfied after all payments are made, the Contractor
and his surety shall immediately take all steps necessary to obtain the
release of such liens. IF the Company is compelled to pay or defend a
lien claim arising out of the Work, Contractor and his surety shall
reimburse the Company for all costs and expenses associated therewith,
including reasonable attorney’'s fees.

GC.31 INDEMNITY. The Contractor shall defend, indemnify, and hold the
Company harmless against any and all claims, demands, and causes of
action of every kind and character arising in favor of any persom, in-
cluding both Company's and Contractor's employees, on account of personal
or bodily injuries or death, or damages to property occurring, growing
out of, incident to, or resulting directly or indirectly from the work to
be performed by Contractor under this Contract or any amendment or al-
teration thereof, whether such loss, damage, injury or liability, or
claim thereof, arises from or is contributed to by the negligence of the
Company, its empleoyees or another party. WNotwithstanding the foregoing,
the Contractor shall not be obligated to indemnify the Company or hold
the Company harmless from injury, damage or other costs and expenses,
where the same arises out of the sole neglipgence of the Company; pro-
vided, however, Contractor's assumption of the defense of the Company
shall constitute a waiver of the provisions of this sentence. If the
Contractor, or the Gontractor's insurer, refuses to assume the defense of
the Company against any claim, demand or cause of action on the basis
that the same arose out of the sole negligence of the Company or that for
any other reason this Article GC.31 does not apply, the Company shalil
provide for its own defense; but if it is subsequently determined or
agreed that the Company was not solely negligent or that this Arti-

cle GC.31 otherwise applies, the Contractor shall indemnify and hold the
Company harmless as heretofore provided and reimburse the Company for all
costs and expenses, including attorney's fees (which may include the
reasonable value of work performed by attorneys in the employ of the
Company), paid or otherwise incurred in defense of the Company and in any
related or subsequent proceedings to enforce the provisiens of this
Article GC.31l. The foregoing indemnity provisions shall be deemed inde-
pendent covenants, and shall survive the completion of, or any termina-
tion or cancellation of, the Contract or any claimed breach thereof.
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GC.32 NO THIRD PARTY BENEFTCIARY RIGHTS. No provision of these General
Conditions shall in any way inure to the bemefit of any third perr»n (in-
cluding the public at large) so as to constitute any such person « third
party beneficiary of this Contract or of any one or more of the terms
hereof, or otherwise give rise to any cause of action in any person not

a party hereto.

GC.33 INSURANCE.

GC.33.1 Contractor's Liability Insurance. The Contractor shall maintain
such insurance as will protect him and the Company from claims under
workmen's compensation acts and from claims for damages because of bodily
injury, including death, and property damage, which may in any way arise
out of or be in any way remcte or proximate manner connected with the
performance of thils Contract, whether such claim arises out of the act or
failure to act of Contractor or the Company or of the direct or indirect
delegee, appointee or employee of either of them. This insurance shall
be written in the kinds and minimum limits of liability specified below.

1. Workmen's Compensation Statutory -
Employer's Liability Limit - $100,000 each employee

2. Comprehensive General Liability Insurance -
a. Operations
Bodily Injury - $250,000 each person

$500,000 each cccurrence

Property Damage - $500,000 each occurrence
$500,000 aggregate

b. Contractor's Protective
Bodily Injury - $250,000 each person
$500,000 each occurrence
Property Damage - §500,000 each occurrence

$500,000 aggregate
C. Completed Operatiocns

Bodily Injury - 5250,000 each person
3500,000 each occurrence
$500,000 aggregate

Preperty Damage — 500,000 each occurrence
$500,000 aggregate
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d. Contractual to Ilnclude coverage for Hold Harmless
Agreement in Article GC.31 INDEMNITY

Bodily Injury - $250,000 each person
$500,000 each occurrence

Property Damage -~ $500,000 each occurrence
$500,000 aggregate

e, Llevators
Bodily Injury - $§250,000 each person
$500,000 each occurrence
Property Damage - $500,000 each occurrence

$500,000 aggregate

3. Comprehensive Automobile Liability

Bodily Injury - $250,000 each person
$500,000 each accident

Property Damage - $100,000 each accident

The foregoing limit requirements may be complied with through purchase of
underlying coverage alone in the specified amounts or by obtaining lesser
limits for underlying coverages and an umbrella excess liability policy
bringing total cover up to the limit specified. The specification of
liability coverages and limits herein shall not relieve or limit the
responsibilities of Contractor under the Cantract. The Contractor is
solely responsible for determining whether additional coverages or great-
er limits are required to protect his interests from hazards or claims in
excess of the specified minimum insurance. Where special or unusual
hazards peculiar to this Project are foreseeable, the Contractor shall
take such steps as are necessary to irsure himself against such hazards
and be responsible for any damage. jucluding water, which results from
the occurrence of such hazards in conmection with this Project.

By proper endorsements, Contractor's Comprehensive General Liability
Insurance shall he extended to protect the insured against hazards of
explosion, collapse or underground property damage, and the use of ex-
plosives and pile driving. Also, the Property Damage Coverage shall he
provided for on the Broad Form on an occurrence basis with no deductible.

So later than 10 days after award of Contract, but in any event prior to
the execution of the Contract, the Contractor shall file a complete
"Package' of certificates of insurance signed by the insurer or certif~-
icates of the aforementioned insurance shall be filed with the Company on
the Standard Minnesota AIA-AGC Joint Committee Form AA~701, or other form
acceptable to the Company. MNone of the insurance required hereunder
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shall be canceled, changed or allowed to lapse until the Contract has
been completed and the Work accepted or until such later specific date or
time which is required for certain parts of the specified coverage., In
the event of cancellation, change, or expiration, 30 days notice shall be
given the Company by the insurance company or companies valldated by an
authorized representative of the insurer, Each policy of insurance shall
contain a clause, which provides in the event of cancellation or expira-
tion of the policy or of any change in the policy of any nature, 30 days
advance written notice will be sent to the Compaay. HNo Work under the
Contract will be started until jnsurance certificates or policies have
been filed and approved nor shail any progress payment become due and
payable until guch certificates or policies have been filed and approved.

GC.33.2 Company's Property Insurance.

1. The Company shall effect and maintain fire and extended
coverage insurance upon the entire Project on which the
Work of this Contract is to be performed and upon all
material stoved at the Site and intended for use there-—
on to at least 90 per cent of the insurable value
thereof. The insurance shall cover labor and materials
in place and materials to be used as a permanent part
of the construction, including surplus materials and
miscellaneous supplies necessary to the Work. The
insurance shall not cover any tools, construction
equipment and temporary facilities owned or rented by
Contractor or Subcontractors or their employees or
agents.

2. The Company and Contractor waive all rights against
each other for damages caused by fire or other perils
to the extent insured by the policy described in the
preceding paragraph except for such rights as the
Company may have t2 the proceeds of such insurance.
The Contractor shdll require similar waivers by Sub-
contractors.

I

GC,33.3 Compauny-furnished Transit and Installation Insurance. The
Company will provide transit and installation insurance providing pro~
tection against physical loss or damage during the physical process of
installatiou, including hoisting, lowering, or any other movement, and
also while awaiting installation, while in transit via land or air con-
vevances, or elsewhere, for all materials and equipment furnished here-
under which are to become a part of the permanent plant or consumed in
construction. Such transit and installation insurance shalil be for the
full value of the materials and equipment in accordance with the standard
provisions of a typical all-risk policy; and deductible amounts shall be
for the account of the Company. The Contractor, its Subcontractors or
suppliers of any tier will bhe coveved as additional insured as their
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interests may appear. Contractor shall not include costs for such insur-
ance 1in the contract price.

GC.34 BONDS. Where required elsewhere in the Contract Documents, the
Contractor shall furnish a bond, covering the faithful performance of the
Contract and the payment of all ablipgativns arising thereunder in the
amount of 100 per cent of the Contract Sum, on the form required by the
Contract Documents, with such sureties as may be agreeable to the par-
ties. Contracter shall deliver the required bond to the Company rnot
later than the date of execution of the Contract (or prior to commence-
ment of any Work if the Work 1s commenced prior thereto in response to a
notice to proceed).

GC.35 CLAIMS FOR DAMAGES. Contractor agrees not to assert or pursue any
claim against the Company for damages or for any other compensation not
otherwise provided for specifically in the Contract unless written netice
thereof shall have been given with reasonable particularity to the Com~
pany within 10 days after the occurrence giving rise thereto.

GC.36 NOTICES. Notices provided for in this Contract shall be deemed to
have been sufficiently given to either party 1f given by registered or
certified mail, or by telex or telegram, addressed to the party in ques-
tion at the address showo for such party in the Contract Documents.

GC.37 PUBLICATIONS AND PHOTOGRAPHS. Contractor shall not make any
announcement or release any information concerning this Contract or the
Project or any part thereof to any member of the public, press or any

of ficial body, unless prior written consent is obtained from the Company,
except that information may be given to an official body as required by
law or regulations to obtain necessary permits,

GC.38 WAIVER. None of the conditions of the Contract shall be con-
sidered waived by the Company unless such waiver is given in writing by
the Company. No such written walver shall be a waivzr of any past or
future default, breach or modification of any of the conditions of the
Contract unless expressly stipulated in such waiver,

GC.39 WARRANTY CONGERNING PROHIBITED TRANSFERS. Contractor and its
Subcontractors or suppliers of any tier have not transferred, and will
not transfer anything of value to any employee, agent or other represent-
ative of the Company, where such transfer is or was made with the under-
standing or under circumstances indicating that it was in any way intend-
ed:

1. To obtain favorable treatment in securing this Con-
tract; or

2. To obtain concessions in performing the Work; or

3, To pay for such business secured or concessions ob-

tained in the past,
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Transfers prohibited by this warvanty include any payment, pift, lcan or
other individual benefit to any Company agent, employee or representa-—
tive, and any payment, loan, gift or benefit made to others for the
individual benefit of any Company agent, employee or representative.

For breach or violation of this warranty, the Company shall have, in its
sole discretion, the right to:

1.  Annul this Contract without liability; or

2. To terminate it for default; or

3. To deduct from the contract price or otherwise recaver
from the Contractor the amount of any prohibited trans-
fer.

GC.40 EQUAL EMPLOYMENT OPPORTUNITY OFFICE OF FEDERAL CONTRACT COMPLIANCE

CLAUSES. The E.E.0/0.F.C.C. Clauses found in Appendix I, as attached,
are incorporated into and made a part of these General Conditions.
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APPENDIX I

EQUAL EMPLOYMENT OPPORTUNITY, OFFICE OF FEDERAL
CONTRACT COMPLIANCE CLAUSES

For the purpose of this Appendix I, the definitions for the
following terms are found in the rules and regulations of
the Office of Federal Contract Complilances, or the Secretary
of Labor, or his designee:

1. Administering agency.

2. Agency,

3. Applicant.

4, Compliance agency.

5. Construction work.

h. Contract.

7. Contracting agency.

8. Contractor.

9, Director.

10. Subcontract.

11. Subcontractor.
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I. EQUAL QPPORTUNITY CLAUSE

(Applicable to all contracts or purchase orders in excess of
$10,000)

Supplier/Contractor shall be bound by and agrees to the following pro-
visions as contained in Section 202 of Executive Order 11246 to wit:

1. The Supplier/Contractor will not discriminate against any employee
or application for employment because of race, color, religicon, sex,
or national origin. The Supplier/Contractor will take affirmative
action to ensure that applicants are empleyed, and that employees
are treated during employment, without regard to their race, color,
rellgion, sex, or national origin. Such action shall include, but
not be limited to, the following: emplovment, upgrading, demotion,
or transfer, recrultment advertising; layoff or termination; rates
of pay or other forms of compensation; and selection for training,
including apprenticeship. The Supplier/Contractor agrees to post in
consplcuous places, avallable te employees and applicants for em-
ployment, notices to be provided by the contracting officer setting
forth the provisions of thls nondiscrimination clause.

2
.

The Supplier/Contractor will, in all solicitations or advertisements
for employees placed by or on behalf of the Supplier/Comtractor,
state that all qualified applicants will receive consideration for
employment without regard to race, color, religion, sex, or national
origin.

3. The Supplier/Contractor will send to each labor unlfon or representa-
tive of workers with which he has a collective bargaining agreement
ot other contract or understanding, a notice to be provided by the
agency contracting officer, advising the labor uniou or workers'
representative of the Supplier's/Contractor's commitments under
Section 202 of Executive Order 11246 of September 24, 1965, and
shall post copies of the notice in conspicuous places available to
emplovees and applicants for employment.

4, The Supplier/Contractor will comply with all provisions of Executive
Order 11246 of September 24, 1965, and of the rules, regulations,
aud relevant orders of the Secretary of Labor.

5. The Supplier/Contractor will furnish all fnformation and reports
required by Executive Order 11246 of September 24, 1865, and by the
rules, regulations, and orders of the Secretary of Labor, or pur-
suant thereto, and will permit access to his books, records, and
accounts by the contracting agency and the Secretary of Labor for
purposes of investigatlon to ascertain compliance with such rules,
regulations, and orders.
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6. In the event of the Supplier’s/Contractor's noncompliance with the
nondiscrimination clauses of this Contract or with any of such
rules, regulations, or orders, this Purchase Order/Contract may be
canceled, terminated or suspended in whole or in part and the Sup~
plier/Contractor may be declared ineligible for further Government
contracts in accordance with procedures authorized in Txecutive
Order 11246 of September 24, 1965, and such other sanctions may be
lmposed and remedies invoked as provided in Executive Order 11246 of
September 24, 1965, or by rule, regulation, or order of the Secre-
tary of Labor, or as otherwise provided by law.

7. The Supplier/Contractor will include the praovisions of paragraphs (1)
through (7) ia every Subcontract or Purchase Order unless exenpted
by rules, regulatifons or order of the Secretary of Labor issued pur-
suant to Section 204 of the Executive Order 11246 of September 24,
1965, so that such pravisions will be binding upon each Subcountrac-
tor or Vendor. The Supplier/Contractor will take such action with
respect to amy Subcontract or Purchase Order as the contracting
agency may direct as a means of enforcing such provisions including
sanctlons for noncompliance: Provided, however, that in the event
the Supplier/Contractor becomes involved in, or is threatened with,
litigation with a Subcontractor or Vendor as a result of such direc-
tion by the contracting agency, the Supplier/Contractor may request
the United States to enter {nteo such litigation to protect the
interests of the United States.

I1. CERTIFICATION OF NONSEGREGATED FACILITIES

Supplier/Contractor certifies that he does not malntain or provide for
his employees any segregated facilities at any of his establishments, and
that he does not permit his employees to perform their services at any
location, under his control, where segregated facllities are maintained.
He certifies further that he will mot malntain or provide for his employ~
ges any segregated facilitles at any of his establishments, and that he
wlll not permit his employaes to perform their services at any location,
under his control, where segregated facilities are maintained. The
pidder, offevor, applicant, or subcontractor agrees that a breach of this
certification is a violation of the Equal Opportunity Clause in this
Contract. As used in this certificatioa, the term "segregated facili-
ties" means, but is not limited to any waiting vooms, work areas, rest
rooms and wash roows, restaurants and other eatlng areas, time clocks,
locker rooms, and other storage or dressing areas, parking lots, drinking
fountains, recreation or entertainment areas, transportation and housing
Facilities provided for emplovees which are segregated by explicit direc-
tion or are in fact sagregated on the basls of race, creed, color, or
naticonal origin, hecause of habit, local custom, or otherwise. He fur-
ther agrees that (except where he has obtained identical certifications
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from proposed subcontractors for specific time periods) he will gbtain
ldentical certifications Ffrom proposed subcontractors prior to the award
of subcontracts exceeding $10,000 which are nor exempt from the provi-
sions of the Equal Opportunity Clause; that he will retain such certifi-
cation in his files; and that he will forwvard the following notice to
such proposed subcontractors {except where the proposed subcontractors
have submitted identical certifications for specific time periods).

"NOTICE To PROSPECTIVE SUBCONTRACTORS OF REQUIREMENT FOR
CERTIFICATIONS OF NONSEGREGATED FACILITIES.

A Certification of Nonsegregated Facilities, as required by
the 9 May 1967 order on Elimination of Segregated Facil-
ities, by the Secretary of Labor (32 Fed. Reg, 7439, 19 May
1967), must be submitted prior to the award of a subcontract
exceeding $10,000 which is not exempt from the provisions of
the Equal Opportunity Clause. The certification may be
submitted either for each subcontract or for all subcon-

tracts during a period (i.e. quarterly, semi-annually or
annually) "

III. EMPLOYER INFORMATION REPORT (EEO-1, STANDARD FORM 100)

If Supplier/Contractor has 50 or more employees and is required under
Section 60-1.7 of Title 41 of the Code of Federal Regulations to file
Employer Information Report, EEO-1, (Standard Form 100), Supplier/Con-
tractor hereby certifies that {t has done so or if not agrees that it

IV. AFFIRMATIVE ACTION COMPLIANCE PROGRAM

Supplier/Contractor may be required under Section 60~1.40 of Title 41 of
the Code of Federal Regulations to develop a written Affirmative Action
Compliance Program, if Supplier/Contractor has 50 or more employvees and
the centracts of sale amount to $50,000 or more. If Supplier/Contractor
is so required, it agrees to do 30 not later than 120 days after the
effactiveness of the firsr of the contracts of sale and maintain such

Program until such time as it is no longer required by law or regula-
tions.
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V.

LISTING OF EMPLOYMENT OPENTNGS

(Applicable to all contracts or purchase orders for $2,500 or more)

Supplier/Contractor shall he hound by and agrees to the provisions of
38 U.S.C. Section 2012 and Executive Order 11701 38 F.R. 2675 to wit:

(a)

(b)

()

The Supplier/Contractor, to provide special emphasis to the employ-
ment of qualified disabled veterans and veterans of the Vietnam era,
agrees that all suitable employment openings of the Contractor which
exist at the time of the execution of this Contract and those which
occur during the performance of this Contract, including those not
generated by this Contract and including those occurring at an
establishment of the Supplier/Contractor other than the one wherein
the contract is being performed but excluding those of independently
operated corporate affiliates, shall be offered for listing at an
appropriate local office of the State employment service system
wherein the opening cecurs and to provide such reports to such local
office regarding employment openings and hires as may be required:
PROVIDED, that 1if the contract is for less than $10,000 or if it is
with a State or local government the reports set forth in para-
graphs {(c) and (d) of this clause are not required.

Listing of employment cpenings with the employment service system
pursuant to this clause shall be made at least concurrently with the
use of any other recrultment service or effort and shall involve the
normal obligations which attach to the placing of a bona fide job
offer, including the acceptaace of referrals of veterans and non
veterans. The listing of employment openings does not require the
hiring of any particular job applicant or from any particular group
of job applicants, and nothing herein is intended to relieve the
Supplier/Contractor from any requirements in any Executive Orders or
regulations regarding nondiscrimination in employment.

The reports required by paragraph (a) of this clause shall include,
but pot be limited to, periodic reports which ghall be filed at
least quarterly with the appropriate local office or where the
Supplier/Contractor has more than one establishment 1in a State, with
the central office of that State employment service. Such reports
shall indicate for each establishment (1) the number of individuals
who were hired during the reparting period, (2) the number of those
hired who were disabled veterans, and (3) the number who were non
disabled veterans of the Vietnam era. The Supplier/Contractor shall
submit a report within 30 days after the end of each reporting
peried whereln anv performance is made on this Contract. The Sup-
pller/Contractor shall maintain coples of the reports submitted
until the expiration of one (1) year after final payment under the
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(d)

(e)

(f)

contract, during which time they shall be made available, upon
request, for examination by any authorized representatives of the
contracting officer or of the Secretary of Labor.

Whenever the Supplier/Contractor becomes contractually bound to the
listing provislons of this clause, he shall advise the employment
service system in each State wherein he has establishments of the
name and location of each such establishment 1in the State. As long
as the Supplier/Contractor 1is contractually hound to these provi-
sions and has so advised the State system there is no need to advise
the State system of subsequent c¢ontracts. The Supplier/Contractor

may advise the State systems when It is no longer bound by this
contract clause.

This clause does not apply to the listing of employment openings
which occur and are filled outside of the 50 States, the District of
Columbia, Puerto Rico, Guam, and the Virgin Islands.

This clause does not apply to openings which the Supplier/Contractor
Proposes to [111 from within his own organization or to fill pur-
suant te a customary and traditional employer union hiring arrange—
mentt. This exclusion does unot apply to a particular opening ouce an
employer decides to consider applicants outside of his own organiza-
tion or employer union arrangement for that opening.

As used in this clause:

(1) "All suitable employment openings" includes, but is not Iimited
to, openings which occur in the following job categories:
Production and nonproduction, plant and office; laborers and
mechanics; supervisory and nonsupervisery; technical; and
executive, administrative, and professional cpenings which are
compensated on a salary basis of less than $18,000 per year.
This term includes fuli-time employment, temporary employment
of more than three (3) days' duration, and part-time employ~
ment, Tt does not include openings which the Supplier/Con-
tractor propeses to fill from within his own organization or to
£111 pursuant to a customary or traditional employer-union
hiring arrangement. Under the most compelling circumstances an
employment opening may not be suitable for listing, including
such situations where the needs of the Government cannot rea-
sonably be otherwise supplied, where listing would bLe contrary
to national securiiy, or where the requirement of listing would
otherwise not be for the hest interest of the Government.
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(h}

(3)

(4)

(5}

(6)

"Approprlate office of the State employment service system'
means the local office of the Federal-State national system of
public employment offices with assigned responsibility for
serving the area where the employment opening is to be filled,
including the District of Columbia, Guam, Puerto Rico, and the
Virgin Islands.

"Openings which the Supplier/Coatractor proposes to fill from
within his own organization" means emplovment openings for
which no consideration will he given to persons outside the
Suppiier's/Contractor's organizaticn (including any affillates,
subgidiaries, and the parent companles) and includes any open-
ings which the Supplier/Contractor proposes to fill from regu-
larly established "recall” or "rehire" lists,

"Openings which the Supplier/Contractor proposes *** to fill
pursuant to a customary and traditional employer-union hiring
arrangement" means employment openings for which no considera-
tion will be given to persous outside of a special hiring
arrangement, including openings which the Supplier/Contractor
proposes to fill from unilon halls, which is part of the cus-
tomary and traditiomal hiring relationship which exists between
the Supplier/Contractor and representatives of his employees.

"Digahled veteran” means a person entitled to disability com~
pensation under laws administered by the Veterans' Administra-
tion for digability rated at 30 per centum or more, or a person
whose discharge or release from active duty was for a disabil-
ity incurred or agpgravated in line of duty.

"Weteran of the Vietnam era' means a person (1) who (1) served
on active duty for a period of more than 180 days, any part of
which occurred after August 5, 1964, and was discharged or
released therefrom with other than a dishonorable discharge, or
(1i) was discharged or released from active duty for service-
connected disability if any part of such duty was performed
after August 5, 1964, and (2) who was so discharged or released
within the 48 months preceding his application for employment
coverad under this part.

The Suppller/Contractor agrees to place this clause, excluding this
paragraph (h), in any subcontract of 32,500 or more directly under
this Contract. This clause shall apply to any subcontract entered
into by Supplier/Contractor in carrying out any contract for the
procurement of personal property and nonpersonal services (including
construction) for the United States.
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VI.

(a)

(b)

VIX.

(a)

UTTLIZATION OF MINORITY BUSINESS ENTERPRISES

(Applicable to all contracts or purchase orders in excess of $5,000,
except contracts for services which are personal in nature.)}

It is the policy of the Goverument that minority husiness enter—
prises shall have the maximum practicable opportunity to participate
in the performance of Governmeut contracts.

The Supplier/Contractor agrees to use his best efforts to carry out
this policy in the award of his subcontracts to the fullest extent
consistent with the efficlent performance of this Contract. As used
in this Contract, the term "minority husiness enterprise" means a
business, at least 50 per cent of which is owned by minority group
members, or, in case of publicly owned businesses, at least 51 per
cent of the stock of which is owned by mirority group members. Tor
the purposes of this definition, minorlty group members are Negroes,
Spanish-speaking American persons, American-Orientals, American-
Indians, American Eskimos, and American-Aleuts. Contractors may
rely on written representations by subcontractors regarding their
status as minority business enterprises in lieu of an independent
Investigation.

MINORITY BUSINESS ENTERPRISES SUBCONTRACTOR PROGRAM

(Applicable to all contracts or purchase orders In excess of
$500,000,)

The Supplier/Contractor agrees to establish and conduct a progran
which will enable minority business enterprises (as defined in the
clause entitled "Utilization of Minority Business Enterprises") to
be considered fairly as subcontractors and suppliers under this
Contract. 1In this connection, the Supplier/Contractor shall -

(1) Designate a liaison officer who will administer the Supplier/
Contractor's minority business entarprises program.

(2) Provide adequate and timely consideration of the potentialities
of known minority business enterprises in all "make-or-buy"
decisions.

(3) Assure that known minority business enterprises will have an
equitable opportunity to compete for subcontracts, particularly
by arranging soldcitations, time for the preparation of bids,
quantities, specifications, and delivery schedules so as to
facilitate the participation of minerity business enterprises.
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(b)

VITIL.

(4) Maintain records showing (1) procedures which have been adopted
to comply with the policles set forth in this clause, including
the astablishment of a source list of minority business entar-
prises, {ii) awards to minority business enterprisass on the
source list, and (1ii) specific efforts to identify and award
contracts to minority business enterprises.

(5) I[mclude the Utilization of Minority Business Enterprises clause
In subcontracts which offer substantial minority business
enterprises subcontracting opportunities,

{6) Cooperate with the Contracting Officer in any studies and sur-
veys of the Supplier's/Contractor's minority business enter-
prises procedures and practices that the Contracting Officer
may from time to time conduct.

(7) Subwmit periodie reports of subcontracting to known ainority
business enterprises with respect to the records referred to in
subparagraph (4), above, in such form and manner and at such

time (not more often than quarterly) as the Contracting Officer
may prescribe,

The Supplier/Contractor further agrees to insert, in any subcontract
hereunder which may exceed $500,000, provisions which shall conform
substantially to the language of this clause, including this para-
graph (b), and to notify the Contracting Officer of the names of
such subcontractors.

EMPLOYMENT OF THE HANDICAPPED
{Applies to all contracts or purchase orders for $2,500 or more.)

Supplier/Contractor shall be bound by and agrees to tha provisions of
Section 503 of the Rehabilitation Act of 1973, and all regulations,
rules, and orders promulgated thereunder, to wit:

(a)

The Supplier/Contractor will not discriminate against any employee
or applicant for employment because of physical or mental handicap
In regard to any position for which the employee wor applicant for
employment {s qualified. The Supplier/Contractor agrees to take
affirmative action to employ, advance in employment and otherwise
treat qualified handicapped individuals without discrimination based
upon their physical or mental handicap in all employment practices
such as the following: employment, upgrading, demotion or transfer,
rectuitment, advertising, layoff or termination, rates of pay or
other forms of compensation, and selecticn for training including
apprenticeship.
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(b)

(e)

(d)

(e)

(£)

The Supplier/Contractor dagrees to comply with the rules, regula-
tions, and relevant orders of the Secretary of Labor issued pursuant
to the Act.

In the event of the Supplier's/Contractor's noncompliance with the
requirements of this clause, actions for noncompliance may be taken
in accordance with the rules, regulations and relevant orders of the
Secretary of Labor issued pursuant to the Act.

The Supplier/Contractor agrees to post in conspicuous places, avail-
able to employees and applicants for employment, notices in a Form
to be prescribed by the Director, provided by or through the Con-
tracting Officer. Such notices shall state the Supplier's/Con-
tractor's obligation under the law to take affirmative action to
employ and advance in employment qualified handicapped employees and

applicants for employment, and the rights of applicants and employ-
ees.

The Supplier/Contractor will natify each labor union or representa-
tive of workers with which it has a collective bargaining agreement
or other contract understanding, that the Supplier/Contractor is
bound by the terms of Section 503 of the Rehabilitation Act of 1973,
and 1s committed to take affirmative action te employ and advamce in
employment physically and mentally handicapped individuals.

The Supplier/Contractor will include the pravisions of this clause
In every subcontract or purchase order of $2,500 or more unless
exempted by rules, regulations, or orders of the Secretary issued
pursuant to Sectlon 503 of the Act, so that such provisions will be
binding upon each Subcontractor or Vender. The Supplier/Contractor
will take such action with respect to any subcontract or purchase
order as the Director of the Office of Federal Contract Compliance
Programs may direct to enforce such previsions, including action for
noncompliance.
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SC.1 GENERAL.

SPECIAL CONDITIONS

These SPECIAL CONDITIONS are nontechnical in nature and

" shall supplement the GENERAL CONDITIONS in the administration and regu-—

lation of the work performed under these specifications.

- 5C.2 SUPPLEMENTAL DEFINITIONS. Supplementing the definitions listed in

Article GC.1, these additional words, phrases, or other expressions used
in the contract documents shall have meanings as follows.

1. "Engineer™ in addition to the definition listed in
Article GC.1, shall mean the fimm of Black & Veatch,
Cousulting Engineers, 1500 Meadow Lake Parkway, mailing
address P.O. Box 8405, Kansas City, Missouri 64114, or
its duly authorized ageuts, such agents acting within
the scope of the particular duties entrusted to them in
each case.

3.  "Day" or “days,’

2. "Date of contract," or equivalent words, shall mean the
date written in the Contract Agreement.

' unless herein otherwise eapressly

defined, shall mean a calendar day or days of 24 hours

each.

furnished by the Company as a basis for proposals,
(b) supplementary drawings furnished by the Company to
clarify and to define in greater detall the intent of

P ) 4, “Drawings” or “plans" shall mean all (a) drawings

the contract drawings and specifications, (c) drawings
submitted by the successful bidder with his proposal,
provided such drawings are acceptable to the Company,
{d) drawings furnished by the Company to the Contractor
during the progress of the work, and {e) engineering
data and drawings submitted by the Contractor during
the progress of the work, provided such drawings are
acceptable to the Company.

|

|

l 5. Whenever in these documents the words "as ordered,™ "as
directed,” "as required," "as permitted,” "as allowed,™
or words or phrases of like lmpori are used, it shall
be understood that the order, direction, requirement,
permission, or allowance of the Company or Engineer is
intended only to the extent of judging compliance with
the terms of the contract. Wone of these terms shall
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imply that the Company or the Engineer has any authori-
ty or responsibility for supervision of the Contrac-~
tor's forces or construction operations, such super-
vision and the sole responsibility therefor being
strictly reserved for the Contractor.
6. Similarly the words "approved," "reasonable," "suit-—
able," "acceptable," "proper," "gatisfactory,'" or words
of like effect and import, unless otherwilse particular-
1y specified herein, shall mean approved, reascnable,
suitahle, acceptable, proper, or satisfactory in the
judgment of the Cowmpany or Engineer, to the extent
provided in "S" above.

7. whenever in these documents the expression "it is
understood and agreed" or an expression of like import
is used, such expression means the mutual understanding
and agreement of the Company and the Contracter.

8. “Official acceptance" or "final acceptance’ shall mean
the Company's written acceptance of all work performed
under the contract, based on final inspection.

SC.3 LEGAL ADDRESSES. All notices, letters, and other communication to
the Contractor will be mailed or delivered to either the Contractor's
business address listed in the Proposal or the Contractor's office in the
vicinity of the work, with delivery to either of these addresses being
deemed as delivery to the Contractor. The address of the Company appear-
ing on Page GC~1 of the GENERAL CONDITIONS is hereby designated as the
place to which all notices, letters, and other communicaticn to the Com-
pany shall be mailed or delivered. fither party may change his address
at any time by an instrument in writing delivered to the Engineer and to
the other party.

SC.4 REFERENCE STANDARDS. Reference to the standards of any technical
socciety, organization, or association, or to codes of local or state
authorities, shall mean the latest standard, code, specification, or
tentative standard adopted and published at the date of taking bids,
unless specifically stated otherwise.

SC.5 CONTRACTOR TO CHECK DRAWINGS AND SCHEDULES. The Contractor shall
check all dimensions, elevations, and quantities indicated on the draw-
ings and schedules furnished to him by the Enpgineer. The Contractor
shall notify the Engineer of any discrepancy between the drawings and the
conditions at the site, or any error or omissgion in drawings, or in the
layout as given by stakes, polnts, or instructions, which he may discover
in the course of the work. The Centracter will not be allowed to take
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advantage of any error or omilssion in the drawings or contract documents.
Full instructions will be furnished by the Engineer should such error or
omisslon be discovered, and the Contractor shall carry out such instruc-—
tions as if originally specified.

5C.6 FIGURED DIMENSTIONS TO0 GOVERN. Dimensions and elevations indicated
on the drawings shall be accurately followed even though different from
scaled measurements. No work indicated on the drawings, the dimensions
of which are not indicated, shall be executed until necessary dimensions

have been obtained from the Engineer.

SC.7 INDEMNITY. Supplementing the requirements of Article GC.31, in
case any action in court is brought against the Engineer, or any officer
or agent thereof, for the failure, omission, or neglect of the Contractor
to perfeorm any of the covenants, acts, matters, or things by this Con-
tract undertaken; or for injury or damage caused by the alleged negli-
gence of the Contractor or his subcontractors or his or their agents, or
in connection with any claim based on lawful demands of subcontractors,
workmen, material men, or suppliers; the Contractor shall defend, indem~
nify and save harmless the Engineer and its officers and agents, from all
losses, damages, costs, expenses, Judgments, or decrees arising out of
such action.

3C.8 ENGINEER'S DRAWINGS AND SPECIFICATIONS. The Contractor will be
furnished 10 sets of all drawings including revisions thereto and 10 cop-
les of the specifications without charge. Additional sets of drawings
and revisions thereto and additional copies of specifications may be
obtained upon written request to the Company at no charge tc the Contrac-—
tor. All drawings and specifications shall be returned to the Company
upon completion of the work.

SC.9 PROJECT MANAGEMENT. The coordination of all field construction
will be under the direction of the Company.

Schedule meetings of the Company and all contractors at the site will be
held at the time and place designated by the Company. The purpose of
these meetings will he for the scheduling and coordination of each con-
tractor's work within the requirements of the overall project. In the
event conflicts arise between contractors concerning scheduling or co-
ordination, the Company will make the final decision resolving the con-
flict. The Contractor's superintendent shall attend each weelkly meeting,

The Company will not be responsible for the assignment of perscnnel, or
obtaining materials or supplies, or for any other services to the Con-
tractor except the coordination of work between contractors and as spe-—
cifically set forth in the contract documents.
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SC.10 CONTRACTOR'S GFFICE AT SITE OF WORK. During the performance of
this Contract, the Contractor Ghall malntain a suitable coffice at or near
the site of the work which shall be the headquarters of a representative
authorized to veceive drawings, instructions, or other communication or
articles. Any communication given to the said representative, or de-
livered at the Contractor's office at the site of the work in his ab-
sence, shall be deemed to have heen delivered to the Contractor.

Copies of items listed under FIELD RECORDS shall be kept at the Clontrac-
tor's office at the site of the work, available for.use at all times.

§C.11 FIELD RECORDS. The Contractor shall maintain ar his office at the
site up-to-date copies of all drawings, specifications, and other con-
tract documents and supplementary data, complete with latest revisions
thereto. 1In addition, the Contractor shall maintain a continuocus record
of all field changes and, at the conclusion of the work, shall incorpe-
rate all such changes on the drawings and other engilneerimg data and
shall submit two coples thereof to the Couwpany.

The Contractor's records consisting of marked drawings, engineering data,
and sketches shall be submitted prior to official acceptance, but no
later than 60 days after completion of the work covered by this Contract.

SC.12 CONTRACTOR'S SUPERVISION AT THE SITE. Supplementing the require-
ments of Article GC.4, the Contractor shall furnish adequate management,
supervisory, and technical personnel on the site to ensure expeditious
and competent handling of the work.

The Contractor’'s field organization shall include an experienced staff of
qualifled technical personnel to handle oansite engineering, planning,
Project Management Control System (PMCS) requirements, and direction of
all fleld work., The field organization shall also include a staff to
handle timekeeping, employment, accounting, purchasing and expediting,
stores and warehouses, stock and tool rooms, and security.

SC.13 SUBCONTRACTS. Supplementing the requirements of Article GC.6, it
15 the lntent of these specifications that the Contractor shall perform
the majority of the work with his own forces and under the management of
his own organization. Specific portions of the work may be subcontracted
only by subcontractors who have heen listed in the Proposal and who are
accepted by the Company, '

SC.14 HMETHODS OF FIELD OPERATION. The Contractor shall inform the Com-—
pany in advance councerning his plans for carrying out each part of the

field work. Review by the Company of any plan or method of work proposed
by the Contractor shall not relieve the Contractor of any responsibility
therefor, and such review shall not be considered as an assumptiocn of any
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risk or liability by the Company or any officer, agent or employee there-
of, The Contracter shall have no claim because of the failure or ineffi-
clency of any plan or method so reviewed.

Any method of work suggested by the Company, but not specified, shall be
used at the risk and responsibility of the Contractor, and the Company
willl assume no responsibility therefor. The Contractor alone shall be
responsible for the safety, adequacy, and efficiency of his plant, equip-
ment, and methods. This requirement will apply continuously and not be
limited to normal working hours.

SC.15 LINES AND GRADES. All work shall be done to the lines, grades,
and elevations indicated on the drawings. The Contractor shall provide
suitable equipment and competent workmen who shall locate and lay out the
work.

Basic horizontal and vertical control points will be established or
designated by the Company. These points shall be used as datum for work
uitder this Contract.

Measurements shall also be made from permanent base lines and elevatiocn
reference datum previously established on the site, as applicable. 1In
addition, measurements shall be coordinated with existing building column
lines and £loor elevations,

The Contractor shall provide experienced instrument men, competent as-—
sistants, and such instruments, tools, stakes, and other materials re-
quired to complete survey, layout, and measurement work. In additiom,
the Contractor shall furnish, without charge, competent men from his
force, and such tools, stakes, and other materilals as the Company may
requlre in establishing or designating control points, in establishing
coanstruction easement boundaries, or 1n checking survey, layout, and
measurement work performed by the Contractor.

The Contractor shall keep the Company informed, a reasonable time in
advance, of the times and places at which he wishes to do work, so that
horizontal and vertical control points may be established and any check-
ing deemed necessary by the Company may be done with minimum inconven-
ience to the Company and minimum delay to the Contractor.

Any work done without being properly located may be ordered removed and
replaced at the Contractor's expense.

SC.L16 PRESERVATION OF MONUMENTS AND STAKES. The Contractor shall care-
fully preserve all monuments, bench marks, reference points, and stakes.
The Contractor will be charged with the expense of replacement of any
such items destroyed, and shall be responsible for any mistake or loss of
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time that may be caused. Permanent monuments or bench marks which must
be removed or disturbed shall be protected uwntlil they can be properiy

referenced for relocation. The Contractor shall furnish materials and
asgistance for the proper replacement of such monuments or bench marks.

5C.17 LOSSES FROM NATURAL CAUSES., All loss or damage arising out of the
nature of the work, or from the action of the elements, or from floods or
overflows, or from ground water, or from any unusual cbstruction or
difficulty, or any other natural or existing circumstance either known or
unforeseen which may be encountered in the prosecutican of the work, shall
be sustained and borne by the Contractor at his own cost and expeunse,

5C.18 SUNDAY, HOLIDAY, AND NIGHT WORK. Sunday, holiday, and night work
at the site shall be coordinated with the Company.

SC.19 UNFAVORABLE CONSTRUCTION CCNDITIONS. During periocds of unfavor-
able weather, wet grounds, or other unsuitable coastruction conditions,
the Contracter shall confine his operations to work which will not be
affected adversely thereby. We portion of the work shall be constructed
under conditions which would affect adversely the guality or efficiency
thereof, unless special means or precautions are taken by the Contractor
to perform the work in a proper and satisfactory manner.

5C.20 CLEANLINESS. The Contractor shall glve special attention to
keeping the work site clean and free from trash and debris.

Trash, debris, and waste materials shall not be allonwed to accumulate,
but shall be disposed of offsite at the Contractor's expeuse.

The Contractor shall conduct his operations in conformance with the re-
quirements of the Minnesota Pollution Control Authority. A copy of these
regulations will be available for examication in the Company's office at
the site.

Promptly upon completion of the censtruction work, all Contractor-owned
facilities, materials, and construction plant shall be removed from the
site. All surfaces damaged by deposits of foreign materials such as oil,
grease, weld spatter, and paint shall be restcred to their original
conditions.

3C.21 PURCHASE ORDERS. The Contractor shall submit to the Company two
coples of each purchase order for all materials and equipment furnished
under these specifications for incorporation in the permanent construc-—
ticn. Pach purchase order shall indicate the vendor's name, manufactur-~
er's name, materials, type, model number, size, quantity, accessory list,
and requested delivery date of the material and equipment ordered. The
purchase order copies shall be submitted to the Company before or at the
time when they are issued to the vendor.
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S§C.2Z BSOURCE OF MATERIALS AND REPAIR PARTS. Equipment, materials, and
accessories shall be produced, manufactured, and fabricated by suppliers
qualified as acceptable suppliers to the Company. The procedure esgtab-
lished by the Company for qualifying suppliers cousiders the following.

a. Fvaluation of the product by the Company's Research
Department, Testing Laboratory, and Standardization
Committee

b. Malysis of past performance including price, delivery,
and service

c. Evaluation of the responsibility, capability, and
integrity of the supplier

Forelgn suppliers may qualify as acceptable suppliers provided they meet
all of the Company's requirements including those listed above, aud that
a reasonable opportunity exists for United States suppliers to sell like
products in the country in which the foreign supplier is located.

8C.23 SECURITY. Supplementing the requirements of Article GC.4.4, the
Company will provide uniformed guard service 24 hours per day, 7 days per
week. Guard service will incliude gate operations for admissions and
departures from the construction site and a patrol that will cover the
entire construction site using a detex key system.

The Contractor's personnel working on the construction site shall display
an identification badge. The identification badge will be issued and
controlled by the Company. Contractor's personnel will not be granted
admission to the construetion site without this identification badge.
Contractor's licensed vehicles will not be authorized to enter the con-
struction site unless the Gontractor's name or logo is displayed on the
vehicle and the wvehicle 1s registered with the guard.

Contractor's persoanel and vehicles shall enter and leave the construc-—
tion site at the designated construction entrance gate. Unauthorized
personnel will not be allowed on the construction site. The main guard-
house will control all access to the Sherburne County plant site. After
regular working hours the gates to the constructlon site will be closed
and locked.

The guards will ingpect vehicles leaving the construction site for re-
moval of unauthorized material. Material removal passes will be required
to remove material from the site.

S8C.24 CONSTRUCTION AREA LIMITS. The Company will designate the bouadary
limits of access reads, parking areas, storage areas, and construction
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areas, and the Contractor shall not trespass in or on areas not so desig-
nated. The Contractor shall be responsible for keeping all of his per-
sonnel out of areas not designated for the Contractor's use; except, in
the case of isolated work located within such areas, the Company will
issue permits to specific Contractor personnel to enter and do the work.

The Contractor’s employees shall park their automobiles, trucks, and
other vehicles in the assigned construction persounel parking area.

SC.25 FQOD SERVICES. Wo food services will be permitted on the con-
struction site.

5C.26 PEPMITS AND INSPECTION. The Contractor shall make arrangements
for inspection by insurance, city, and state representatives, when re-
quirad, and shall render all necessary assistance to aid these repre-
sentatives in making inspections,

5C.27 TESTING AND INSPECTION BY CONTRACTOR. The Contractor shall pro-
vide as a part of his forces adequate testing and inspection to ensure
complaete compliance with the specifications. Such testing and inspection
shall not imply acceptance of the work by the Company. The Centractor
shall provide adequate and competent supervisory personnel to ensure
compliance with the specifications, All costs for such testing and in-
spection shall be paid for by the Contraclor.

in addition to the above testing and inspection the Company wiil provide
independent testing as specified in the technical sections of these
specifications.

5C.28 COQPERATION WITH COMPANY. The performance of construction work
which affects the operation of the Company's system facilities shall ke
scheduled to be performed cnly at times acceptable to the Company.

In the event that it 1s necessary to either interrupt the power supply or
to impose abnormal operating conditions on the Company's utility system,
such procedure must be acceptable to the Company and a complete under-
standing and agreement must be reached by all parties concerned well in
advance of the time scheduled for such operatlon, and such understanding
shall be definite as to date, time of day, and length of time required.
All work shall be scheduled to suit the Company's convenience, taking
into consideration the facilities and requirements at all times during
construction.

SC.29 CONSTRUCTION PLANT AND TEMPORARY FACILITIES. Except as otherwise
specified, the Contractor shall furuish all construction plant, utilities
and temporary facilities and all materials, equipment and supplies which
are required for prosecution of the work but which will neot be incorpo-
rated in the completed work.
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Detailed imstructions covering construction services to be provided by
the Contractor and/or the Company are included in Part/Division 1 of
these specifications.

SC.30 RECEIVING, HANDLING, AND STORAGE. The Contractor shall receive
from carriers at the plant site, check, unload, handle and store all ma-
terials and equipment which are to be incorporated in the construction
under these specifications.

The Contractor shall he responsible for the prompt unloading of materials
and equipment and shall pay any demurrage.

The Contractor shall provide all storage facilities. Storage areas on
the site shall be limited to those areas so designated by the Company.

Detailed ingtructions cevering receiving, handling, and storage of
Company-furnished and Contractor-~furnished equipment and materials are
included in Part/Division 1 of these specifications.

SC.31 UNDERGROUND INSTALLATIONS. Underground installations constructed
under separate specifications such as pipelines, electrical duct banks,
and buried structures are indicated on the drawings at their design lo-
cations. The locationg of these underground items, as built, may vary
from the locations indicated.

There is no guarantee as to the accuracy or completeness of the work
constructed under separate specifications.

The Contractor shall be responsible for locating all existing underground
installations by prospecting in advance of excavating or trenching in
accordance with the requirements of the Company's Safety System. The
Contractor shail correlate this information with the underground informa-
tion indicated on the drawings and shall not rely only upon the informa~-
tion indicated on the drawings.

Any delay, additional work, or extra cost to the Contractor caused by
existing underground installations shall not constitute a claim for extra
work, additional payment, or damages.

SC.32 HAUL OF IMPERVIOUS EARTH. The Compaiy has leased property located
as indicated on the drawings which the Contractor shall utilize for the

impervious earthfill material required for the clay core and impervious
earth blanket construction,

The transportation of the required imperviocus earth matevial from the
borrow to the place of disposition at the plant site will require travel
over local roads, highway, and railroad crossing not owned by the Com—
pany.
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All Contractor vehicular travel within the limits of local road, highway,
and railrvad rights~of-way shall be in conformity with the requirements
and under the countrol of the authority owning, or having jurisdiction
over and control of, the right-of-way in each case.

5C.32.1 Route. The Contractor shall use the haul route designated on
the drawings unless otherwise authorized by the Company. The Contractor
may propose an alterunate haul route; however, this must be stipulated in
the Proposal.

5C.32.2 Permits. The Contractor shall cbtain all permits required from
the authorities having jurisdictiom over leocal road, highway, and rail-
road rights-of-way to be used as part of the haul route. Coples of such
permits including provisions and limitations imposed by the authorities
shall he submitted to the Company prior to use of the haul route.

SC.32.3 Traffic Control. The Contractor shall conduct his vehicular

operations along the haul route so as to interfere with other vehicular
traffic as little as possible.

The Contractor shall provide flagmen, silgns, warning lights, traffic
signals, or other similar traffic control devices and methods acceptable
to the authoritiles having jurisdiction of the local toad, highway, and
railroad crossing rights-of-way. ALl haul route crossings at local
roads, highway, and rallroad shall be provided with one or more of the
above traffic control devices as required by the authorities having
jurisdiction therecver.

S$C.32.4 Mailntenance. The Contractor shall be responsible for main-
tenance of the haul route outside the Company's property limits. Such
malntenance shall include dust control te the satisfaction of local
authorities and the repair of the roadway to keep it in its original
condition before hauling was started.

5¢.32.5 Schedule. In addition to the requirements of Article SC.18, the
Contractor shall not schedule any hauling operations crossing Highway 10
on Friday afterncons or evenings, or on days preceding holidays.

SC.33 BLASTING. No blasting or other use of explosives for excavation
will be permitted.

S(.34 COST CONTROL. The Contractor shall furnish the cost control
information specified hereinafter.

5C.34.1 Cost Breakdown. Within 30 days after award of coantract, the
Contractor shall submit to the Company an accounting breakdown of the
contract price. Such breakdown shall be based on the itemized listing in
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the accounting breakdown furnished separately as an appendix to the
specifications and documents. This listing is in accordance with the
Company's interpretation of the Federal Energy Regulatory Commission
requirements for a uniform system of accounts.

The dollar values listed in the Contractor's breakdown shall accurately
reflect fair and reasonable amounts for each Ltem, jincluding appropriate
profit and overhead. The sum of the dollar values listed shall egual the
contract lump sum price.

An unbalanced assignment of dollar wvalues providing a basis for over-
payment on work ltems to be performed first will not be acceptable.

The Contractor's cost breakdown shall be revised and resubmitted as ap-
propriate to reflect changes to the contract.

SC.34.2 PMC5 Accounting Input. For the performance of the work, the
Contractor shall provide the accounting information specified herein for
the Company's Project Management Control System (PMCS) issued as an ap-
pendix to the specifications and documents.

The Company will develop a Project Schedule by the CPM method as detailed
in the PMCS Appendix. The Contractor will be given a list of activities
from this schedule. Within a reasonable time after receipt of this list,
the Contractor shall assign dellar values to each activity so that the
value of all activities equals the totals of each account in the Com-
pany's classification of accounts. The dollar values given shall be
balanced to equal the value stated in the appropriate divisions of the
classification of accounts. The amounts given shall accurately reflect
fair and reasonable amounts for the completion of each activity.

Upon acceptance by the Company of the Contractor's assigned values, the
information submitted will be incorporated in the Project Schedule. This
information and the percentage of completion for each activity determined
each month will be the basis for monthly field work progress payments.
Payment of progress payments after the first payment will not be made
until the detailed activity cost breakdowns are approved.

SC.35 ESTIMATES AND PAYMENTS. Payment for the work will be in accord-
ance with Section IX of the Project Management Control System.

The Company will pay to the Contractor 90 per cent of the value of ap-
proved imnvoices, less any previous payments; provided, that if the monies
retained reach the sum of $100,000 for the work covered by the approved
estimates, no further retainage will be withheld.
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Payments for materials stored on the site shall be based only upon the
actual cost of such materials to the Contracter and shall not include any
overhead or profit te the Contractor.

$C.35.1 Final Payment. After official acceptance of the werk by the
Company, the Coutractor shall prepare and submit to the Company a fimal
estimate of the work dome under this Contract. The final estimate shall
not be prepared until the requirements of Article GC.30, LIENS, have been
met and a Release of Surety has been recelved by the Company if the work
has been bonded. The Company will, within 30 days thereafter, pay the
entire balance due after deducting all amounts to be retained under any
provision of this Contract.

SC.35 LABOR RELATIONS.

8c.36.1 tlabor Relations Information. To provide the Company advance
notice of potential labor relations issues that may affect the project,
the Contractor shall give to the Company proumpt notice in writing of

(1) every demand for collective bargaining (under the provisions of the
Labor-Management Relations Act as amended) made upon the Contractor or
any of his subcontractors by any labor organization as soon as such
demand may come to the Contractor's attention; and (2) any labor dispute,
which may reasonably be expected to affect performance of the work undevt
this Contract by the Contractor or any of his subcontractors or the final
cost of such work to the Company.

5C.136.2 Contractor Participation in Local Bargaining. In addition to
Contractor's legal obligations under the Labor-Management Relatioms Act,
as amended in the event the Contractor is a subscriber to a multi-
employer bargaining association or group, the Coantractor shall, i the
Company so directs, participate in the ccllective bargaining of that
group with any of those labor organizations claiming jurisdiction over
any portion of the work under this Contract or any subcontract.

§C.36.3 Action in Event of Strike. 1In the event of a labor dispute
which threatens adversely to affect the progress or cost of the work
hereunder, the Company reserves the right tc restrict additional hiring
of employees, to suspend ot discontinue the work of the Contractor and
any subcontractors, or in Company's sole discreticn to terminate this
Contract. This paragraph shall be applicable whether or not the Com-

tractor or any subcontractor is directly involved 1in said labor dispute.

3C.36.4 Conformance with Existing Contracts. The Contractor shall
exercise his management rights either specifically detailed in or not
expressgly limited by applicable collective bargaining agreements. Such
management rights shall be deemed to include, but shall not be limited to
the right to hire, discharge, promote, and iransfer employees, to select
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and remove foremen or other levels of supervision, to establish and
enforce reasonable standards of production, to introduce to-the-extent-—
feasible labor saving equipment and materials, to determine the number of
craftsmen necessary to perform a task, job, or project, and to establish,
maintain, and enforce rules and reguiaticns conducive to efficient and
productive operations.

The Contractor shall conduct his labor relations in accordance with
established labor agreements and shall advise the Company, prior to
making any aew commitments, of the negotiation of new agreements or
understandings with local or national labor organizations as they affect
the work.

SC.36.5 National Agreements. Prior to the start of work, the Contractor
shall advise the Company of the status and provisions of any national
agreements to which the Contractor is signatory. The Contractor shall
supply to the Company, copies of national agreements to which he is a
party,

Ne later than five {5) days before the expiration of any local agreement,
which may affect the work, the Contractor shall meet with the Company for
the purpose of discusgsing the appropriate course of action.

5C.36.6 Jurisdictional Disputes. Contractor agrees that in the event
any of its employees, or unicn represeanting such employees, breach the
labor agreement between Contractor and the union representing Contrac-—
tor's employees, Ceontractor shall exercise all legal remedies to which it
is entitled under state and federal law, including, by way of example
only, unfair labor practice charges with the National Laber Relatioms
Board, requests for temporary restraining orders and injunctions under
state and federal law, and suits for damages against the unilon repre-
senting the employees of the Contractor. Further, in the event the
employees of Contractor, or the labor organization representing such
employees, engage in jurisdictional disputes, Contractor will {imstitute
appropriate legal actions as required by the labor agreement hetween
Gontractor and the labor organization involved, and whatever legal reme-
dies are available under federal and state law to the Contractor,

5C.,3H.7 Scheduled Overtime. 1t is agreed that Centractor shall work
field labor (workmen at the wori site) at stralght-time wage rates only;
llowever, Countractor may use spot or casual overtime, such as that re~
quitred to complete a concrate placement or to leave the work site in a
safe condition. Contracter shall not work field labor at other than
straight-time wage rates without Company's prior written approval,

5C.36.8 Labor Supply. The Contractor shall determine the actual number
of craftsmen who are presently available for the work in the apprepriate

[NSP 10169 BOT ASH POND MOD 71.1000}
[ 033182 ]
SC~13

o



geographical area, and will project such availability throughout the term
of the contract, Further, Contractor shall determine the number of
journeymen, apprentices, and trainees Contractor will require on a month-
by-month basis until project completion. Contractor shall also devise a
course of acticen to enable Contractor to perform the work, especially
during perilods eof projected labor shortages. The program may include,
but shall not be limited to, shift work, methods of recruitment, train-
ing, and/or apprentice programs, or hiring journeymen directly when the
unions'! referral arrangements fail to provide journeymen under the appli-
cable labor agreement(s).

8C.36.9 Use of Apprentices. The Contractor shall maintain the maximum
complement of subjourneymen, apprentices, or helpers in the field work
force as permiltted by the local collective barpaining apreements, Sub-
journeymen, apprentices, and helpers shall perform journeyman work as
qualified., If the relevant building trades unions are unable or refuse
to supply the subjourneymen, apprentice, or helper manpower required, the
Contractor shall join with the Company to implement a program to employ
personnel from whatever source is available to perform work normally
handied by subjourneymen, apprentices, and helpers.

§C.36.10 Use of Prefabricated Materials. The Contractor shall purchase
materials, equEment, and prefabricated or factory assembled units to
obtain the best cost/quality alternative consistent with the specifica-
tions, unless the material in question is covered by a work preservation
clause of the applicable collective bargaining agreement.

Contractor shall install prefabricated or preassembled equipment where
speclfied or purchased by the Compasy or otherwise where it is deenmed to
be the most economic alternative, whether or not fabricated in a union
shop and without unnecessary change or vrework,

S5C.37 PRODUCTIVITY, ACCOUNTABILITY AND WORK SAMPLING. The Contractotr
shall establish and/or participate in a program for measuring the pro-
ductivity of his crews by various acceptable work sampling and monitoring
nrocedures to determine that (1) the expected productivity levels are or
are not being achieved and (2) whether corrective action is required.

The Contractor shall also establish productivity reporting procedures for
his Supervision, General Foremen and Foreman, and they in turn shall be
accountable for progress or lack of progress and therefore, shall be
subject to remedial or corrective action.

SC.38 SAFETY SYSTEM, To facilitate the Company's administration of the
Contract, particularly in regard to the Contractor's obligations under
Article GC.12, PROTECTION QF PERSONS AND PROPERTY, the Contractor shall
be required to comply with the Safety System, attached hereto and made a
part hereof.
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Section 1A - GENERAL DESCRIPTION AND SCOPE OF THE WORK

1A.1 CENERAL. This section covers the general description of Units 1
and 2 at the Company's Sherburne County Generating Plant and the scope
and general requirements for the work under these specifications desig~
nated Bottom Ash Pond Modification.

1A.2 PROJECT DESCRIPTION. The Sherburne County Generating Plant 1is
located in Becker, Minnescta, Units 1 and 2 of the Sherburne County
Generating Plant are existing complete operating units of 700 megawatts

each. A railroad giding 1s avallable for the delivery of equipment and
materilals.

1A.3 WORK INCLUDED UNDER THESE SPECIFICATIONS. The work under these
speciflcations shall include furnlshing all equipment and materials;
providing all labor, supervision, administration and management; and
supplylng all construction equipment, materials, and services necessary
to perform the Bottom Ash Pond Modification work for Units 1 and 2 com-
plete In accordance with the provisions of the contract documents defined
in Article GU.3 of the GENERAL CONDITIONS, except as specifically excluded
herein under "Company-furaished Equipment and Materials" and WORK NOT
INCLUDED UNDER THESE SPECIFICATIONS.

Major components of the work under these specifications for Bottom Ash
Pond Medification include the following.

Clear and grub the bottom ash pond and access road areas.

Perform earthwork required for the hottom ash pond road and
sitework.

Excavate, dewater, and place bottom ash fi1l.
Farnish materials and install culverts.
Provide road maintenance.

Clear, grub, and raze structures within the impervicus earth
borrow area.

Turnilsh material and construct the siltation pond including
construction drainage.

Excavate, classify and haul all impervious materials to the
designated locations within the plant site area including
the stockpiling of impervious materials on the plant site.
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Finish grade all horrow areas Iacluding permanent drainage,

Provide erosion protection for the impervious earth borrow
area including seeding, fertilizing, and mulching.,

Remove from plant site Stockpile and place impervious earth
blanket for the bottom ash pond and access road.

Furnish materials and construct crushed rock or gravel
surfaced roads.

Perform the finish grading,

Provide erosion slope protection including seeding, fertil-
lzing, and mulching.

The above explanations and listings are intended to give a general def-~
inition of the scope of the work under these specifications, and shall
not be construed to he ap ltemized listing of each element of work re-
quired., The Contractor shall be responsible for construction of complete
facilitdies, conforming in all Tespects to the details and requirements of

1A.3.1 Contractor-furnished Materials, Manpower, and Services. The

Contractor shail provide all materials and equipment which will be perma-

nently incorporated in the work and which are not specifically designated
to be furnished by the Company; al] labor, supervision, technical direc-
tion, administration and management; and gl congtruction plant and
services,

In addition, the Contractor shall provide eagineering data in accordance
with the requirements of Section 1C and a quality assurance program in
accordance with the requirements of Section 1D.

lA.4  WORK NOT INCLUDED UNDER THESE SPECTFICATIONS. TIn addition to the
work under these specifications for Bottom Ash Pond Modification, the
Company will be performing the following work which will be directly
associated with the work under these spacifications.

Installation of temporary bypass ash sluice piping
Reinstallation of permanent ash sluice piping

Part of the work listed hereinbefore will he 1n Progress concurrently
with the work under thege specifications, The Contractor shall coordi-
nate his activities and cooperate with the other contractors and the
Company 1in the hest interest of the project.
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1A.5 CONTOUR VERIFICATION. As specified hereinafter, the earthwork
quantities for bidding and contract purposes shall be based on the con-
tract issue of the drawinpgs which indicate existing contours and eleva-
tlons obtained by aerlal surveys and other methods.

After the areas subject to the sarthwork have been cleared and before the
original ground or existing grades have been disturbed, the Contractor
shall verify the contours indicated on the drawings by making field
surveys. The Contractor shall then furnish the Company with a certified
and signed document stating that the existing contours as indicated on
the drawings are accepted by the Contractor as indicating the true exist—
ing site grades, or make a claim to the Company for adjustment on the
basis of his field ground surveys. The Contractor's fleld ground surveys
will be verified by the Company before commencing earthwork construction.
Such claim shall include a copy of all relevant drawings clearly marked
to indicate the Contractor's survey elevations of existing grades, in
sufficient detail on all appropriate drawings, profile, or section to
accurately establish the quantities of each category of earthwork for
which there is a specifled unit adjustment price.

la.6 UNIT ADJUSTMENT PRICES. The unit adjustment prices stated in the
Proposal shall be used to adjust the contract sum for additions to or
deductions from the items of work specified hereinafter. The unmit adjust~
ment price in each case shall include all costs for furnishing and in~
stalling complete units of work. Adjustments shail take into considera-
tion the contours existing at the time the Contractor was notified of the
revisions to the work.

1A,6.1 Excavated Materials, As used hereinafter, the term "excavated
materials" shall mean either material removed by cutting or material
deposited as f£1il11.

The unit adjustment price for "excavated materials" shall apply only to
each cubic yard of the finish cut or final in-place £111, whichever
quantity is larger, determined as follows,

(2) The net difference in cubic yards of "excavated material"
subject to adjustment under CONTOUR VERIFICATION Arti-
cle 1A.5. The net difference shall be the quantity in
cubic yards, addition or deduction, between the volume
calculated using the finish and existing contours
indicated on the drawings and the volume calculated
using the finish contours indicated on the drawings and
the existing contours determined by the fleld surveys
as specified under CONTOQUR VERIFICATION Article 1A.S5.

[NSP 10169 BOT ASH POND MOD 71.1000]
{ 033182 )
1A-3



(b) The net difference in cublc yards of "excavated materials”
added to or deducted fram the work by revision of the
contract drawings

The quantities in (2} or (b) above shall be calcuiated by the average end
area method,

"Excavated materlals" are unclassified material and shall include all
materials encountered.

14.6.2 Core Trench Excavation. The unit adjustment price for core
trench excavation shall apply te each cubic vard of material added to or
deducted from the work by revision of the contract drawings as amended or
confirmed through original contour verification. This unit adjustment
price shall include dewatering, excavating, transportation, and storing
of this material whether it is or 1s not stockpiled for reusa.

1A.6.3 TImpervious Clay Core Fill. The unit adjustment price for im-
pervious clay core fill designated "clay core" shall apply to each cubic
yard of material added to or deducted from the work by revision of the
contract drawings. This unit adjustment price shall include excavating
and traasporting from the impervious earth stockpile area indicated on

the drawings to the place of use, placement, compaction, watering, rolling,
and discing of the material in place complete as specified in Section 2C.

1A.6.4 Impervious Earth Blanket. The unit adjustment price for impervious
earth blanket fill shall apply to each cubic yard of material added to or
deducted from the work by revisions of the contract drawings, This unit
adjustment price shall include excavating and transportation from the
impervious earth stockpile area indicated on the drawings to the place of
use, placement, cowpaction, watering, volling, and discing of the material
in place complete as specified in Section 2C.

1A.6.5 Embankmeut F1ll. The unit adjustment price for embankment Fil1l
shall apply to each cubic yard of material added ta or deducted from the
work by revision of the contract drawlngs. This unit adjustment price
shall {nclude the transportation, cowpaction, watering, rolling, and
discing of the materlal in place complete as specified in Section 2C,

Adjustment quantities will be detarmined by the Company using field
measurements. The unit adjustment price in each case shall include all
costs for complete units of work.

lA.6.6 Bottom Ash Fill., The unit adjustment price for bottom ash f£ill
shall apply to each cubic vard of material added to or deducted from the
work by revision of the contract drawings. This unit adjustment price
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shall include the dredging, stockpiling, transportation, compaction,
watering, rolling, and discing of the material in place complete as
specified in Section 2C.

Adjustment quantities will be determined by the Company using field
measurements, The unit adjustment prilee in each case shall include all
costs for complete units of work.

1A.7 SCHEDULE. The work to be performed under these specifications
shall begin on or hefore August 1, 1982 and shall be completed by Qcto-
ber 1, 1982.
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Section 1B ~ DRAWING LIST

1B.1 GENERAL. This section lists the drawings which have been prepared
for the work covered by these specifications and which shall be a part of
the contract documents.

1B.2 CCNSTRUCTION DRAWINGS.

Drawing No. Rev No. Title

NF=-49025 Later GENERAL SITE ARRANGEMENT

51006 Later AREA GRADING PLAN
SHEET VI

S1140 Later IMPERVIOUS EARTH BORROW AREA
SHEET 1

S1141 Later IMPERVIQUS EARTH BORROW AREA
SHEET 2

51142 Later IMPERVIOQUS EARTH BORROW AREA

SITE PLAN AND SECTIONS

S1150 Later BOTTOM ASH POND MODIFICATION
PLAN, SECTIONS AND DETAILS

1B.3 QREFERENCE DRAWINGS. This article lists the drawings or lists which
are assoclated with this work but are not part of this Contract.

_Qfawing No. Rev No. Title
NF~49074 Later DETAIL GRADING

PLAN SHEET 7

NF-49089 Later ASH STORAGE AREA
SECTIONS AND DETAILS

NF-49090 Later ASH STORAGE AREA
SECTIONS AND DETAILS

NF-49106 Later SITE ARRANGEMENT
PLAN SHEET VI
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Drawing No.
MF-49093

M2500

Rev No.

Later

Title

FOUNDATION AND
MISCELLANEQUS GRADING
SECTIONS AND DETAILS

YARD PIPING
BOTTOM ASH ANI} SCRUBBER
SLUDGE BYPASS PIPING
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Section 1C -~ ENGINEERING DATA

LC.1 GENERAL. This section astipulates the requirements for engineering
data which the Contractor shall submit to the Engineer for design in-
formation and review.

Engineering data covering all equipment and fabricatad materials to be
furnighed under this Contract shall be submitted to the Engineer for
review, These data shall include drawings and descriptive information in
sufficient detail to show the kind, size, arrangement, and dimensious
needed for Iinstallation and correlation with other materials. Data
submitted shall include drawings showing essential details of any changes
proposed by the Centractor and all required wiring and piping layouts.

All engineering data, regardless of origin, shall be stamped with the
approval of the Contractor. The Contractor's stamp of approval will be a
representation te the Company that the Contractor has assumed full re-
sponsibility for determining and verifying all quantities, dimensions,
field construction criteria, materials, catalog anumbers, and siwmilar
data, and that he has reviewed or coordinated each submittal with the
requirements of the contract decuments.

The Engilneer will accept engineering data submittals only from the Con-—
tractor.

1C.2 CORRESPONDENCE. Correspondence forwarding engineering data shall
be addressed to the Engineer as follows.

Black & Veatch, Consulting Engineers
P.0. Box 8405
Kansas City, Migsourl 64114

Attention: Mr. . Y. Gunn

A letter of tramsmittal shall accompany all submittals of engineering
data. The letter shall be ldentified by the Northern States Power Com--
pany Sherburne County Generating Plant, the unit number, the name of the
material or equipment, and the Black & Veatch project number and speci-
ficatlion number.

1C.3 REVIEW OF ENGINEERING DATA. The Englneer's review of engineering
data will cover only general conformity of the data to the specifications
and documents, external comnections, and interfaces with equipment and
materials furnished under separate specifications. The Engineer's review
does not indicate a thorough review of all dimensions, quantities, and
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details of the material, or item indicated or the accuracy of the infor-
mation submitted; nor shall review by the Fngineer be construed as re-
lieving the Contractor from any responsibility for errors or deviations
from the requirements of the contract documents,

All engineering data submitted, after final processing by the Engineer
and acceptance by the Company shall become a part of the contract docu-
ments and the work Indicated or described thereby shall be performed in
conformity therewith unless otherwise required by the Company.

1C.4 DRAWINGS. Drawings shall be in sufficient detail tc indicate the
kind, size, arrangement; the dimenslons needed for installation and
correlation with other materials; and other information specifically
requested herein.

A drawing index listing all drawings to be submitted for each item of
material for which drawings are required shall be included with the
initial submittal of drawings. The drawing list shall be resubmitted as
required to indicate revisions to the list.

All drawings shall be fully completed and certified by the Contractor as
to the compliance of the information contained thereon with the require-
ments of these specifications.

Each drawing submitted shall be clearly marked with the name of the
project, the specification title, the specification number, the Engi-
neer's assigned number when so advised, and the Contractor's name. 1If
catalog pages are submitted, the applicable items shall be indicated.

1¢.4.1 Initial Drawing Submittal. Six prints of each drawing shall he
submitted, Prints shall be black line on white background (preferred) or
blue line on white background. Print size shall not exceed 34 inches by
44 1nches.

The Engineer may use a 35 mm microfilm system in processing all drawings.
All drawings shall be suitable for microfilming. Drawing and lettrering
practices shall be in general accerdance with the requirements of Mili-
tary Standard Englneering Drawing Practices, MIL-3TD-100B. Prints sub-
mitted which are not suitable for microfilming will not be accepted.

1C.4.2 Drawing Processing. A copy of each drawing reviewed will be re-
turned to the Contractor as stlpulated hereln. Coples of drawings re-
turned to the Contractor will he In the form of a priunt with the Engi-
neer's marking, or a print made from a microfilm of the marked up draw-
ing.
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Drawings reviewed by the Engineer will be returned to the Contractor
marked RETURNED FOR CORRECTION, EXCEPTIONS NOTED, NO EXCEPTIONS NOTED, or
RECEIVED FOR DISTRIBUTION.

When drawings are returned marked RETURNED FOR CORRECTION or EXCEPTIONS
NOTED, the changes noted thereon shall be made and the drawing resub-
mitted for review as described under the article entitled Initial Drawing
Submittal.

When the drawings are returned marked NO EXCEPTIONS NOTED or RECEIVED FOR
DISTRIBUTION, such drawings shall be considered final and the work shall
proceed in accordance therewith. The Contractor shall submit additional
drawings for final distribution as specified hereinafter under the article
entlitled Final Drawings.

No work shall be performed in counection with the fabrication or manu-
facture of equipment and materials until the drawings and data therefor
have been reviewed by the Engineer except at the Contractor's own risk
and responsibility. Work may proceed when drawings have been returned
marked EXCEPTIONS NOTED, provided the work is performed in accordance
with the Engineer's notations.

If changes are made to the equipment at the project site to correct for

manufacturing errors, due to design changes or wiring revisions, revised
drawings incorporating the changes made shall be prepared and submitted

to the Engineer.

1C.4.3 TFinal Drawings. Upon receipt from the Engineer of drawings
marked NO EXCEPTIONS NOTED or RECEIVED FOR DISTRIBUTION, the Contractor
shall traasmit 14 copies of all drawings to the Engineer. In addition,

the Contractor shall submit reproducible drawings as specified herein-
after.
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Section 1D - CONTRACTOR'S QUALITY ASSURANCE PROGRAM

Ib.! GENERAL. This section covers the minimum requirements for the
Contractor’'s Quality Assurance Program which shall be implemented for
the equipment, materials, and services furnished under this Contract,

The Contractor shall impose these requirements upon all subcontractors.
1D.2  PROGRAM REQUIREMENTS. In Implementing his Quality Assuramce

Program, the Contractor shall comply with the requirements of the
following consecutively numbered articles.

1.0 ORGANIZATION.

1.1 The Contractor shall have an ideatified organization responsible
for establishing and executing the Quality Assurance Program.

2.0 QUALITY ASSURANCE PROGRAM,

2,1 The Contractor shall have a documenrted Quality Assurance Program
capable of providing assurance that all involved equipment, materials
and services meet contract specification requirements.

3.0 DESIGN CONTROL. Deleted

4.0 PROCUREMENT DOCUMENT CONTROL.

4.1 Procurements wade by the Contractor or his subgontractor to support
his scope of supply shall be accomplished with procurement documents
that include the applicable quallty requirements in these specifications.

5.0 INSTRUCTIONS, PROCEDURES, AND DRAWINGS,

5.1 The Contractor shall provide written instructicns for special

processes, including welding and nondestructive exawination, and final
inspection/testing.

.0 DOCUMENT CONTROL. Daeleted

7.0 CONTROL OF PURCHASED MATERIALS, EQUIPMENT AND SERVICES.

7.1 The Contractor shall have 2 system tc maintain identity and in-
tegrity of purchased items. The Contractor is responsible to assure
himself that material conforms teo the procurement documents.

8.0 IDENTIFICATION, CONTRQL OF MATERIALS, PARTS AND COMPQNENTS. Deleted
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9.0 CONTRCL OF SPECIAL PROCESSES. Deleted

10.0 INSPECTION.

10.1 The Contractor shall have a written inspectlon program to evaluate
and control his work and subcontracted work. The program shall establish
the regponsibilities, and identify the method, scope, and sequence of
lanspection.

11.0 TEST CONTROL.

11,1 The Contractor shall provide the Compauny documented test reports
as requlred by contract specificationa.

12.0 CONTROL OF MEASURING AND TEST EQUIPMENT.

12.1 The Contractor shall provide measures to assure that tools, gages,
instruments, aud other measuring and testing devices used in inspecticn
and quality control activities are properly controlled, calibrated, and
adjusted at specified periods to maintaln accuracy within necessary
limits.

13.0 HANDLING, STORAGE AND SHIPPING. Deleted

14.0 INSPECTION AND TEST STATUS.

14,1 The Contractor's inspection and test programs shall have provisions
to readlly identify the status of the programs.

15.0 NONCONFORMING MATERIALS, PARTS AND COMPONENTS.

15.1 Materials that do not confarm to requirements of the contract
speclfications shall be identified and segregated from the acceptable
materials. Disposition of these materials ghall be readily identifiabie.

16.0 CORRECTIVE ACTIONS.

16.1 The Contracter shall promptly notify the Company of corrective
actions taken to correct items found aot to be in conformance with
requirements of the contract specifications.

17.0 QUALITY ASSURANCE RECORDS.

'7.1 Receiving Inspection. The Contractor shall maintain a record of
all items and materials received. Records of receipt inspections shall
be avallable for audlt by the Company or its designated agent.

18.0 AUDITS.

18.1 The Company reserves the right of reasonable access to the Con-~
tractor's facilities and records for audit and inspection.
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Section 1E -~ CONSTRUCTLON SERVICES

1E,1 GENERAL, This section covers the requirements for construction
plant, temporary facilities and construction services which the Con-
tractor shall provide and those services which will be furnished by the
Company 1n the prosecution of the work under these specifications.

All construction plant, facilities and services provided by the Con-
tractor shall comply with and be coordinated with the Company's Safety
System manual issued as an appendix to these specifications.

1E.2 CONSTRUCTION PLAMT AND TEMPORARY FACILITIES. The Contractov shall
furnish all construction plant, utilitles, temporary facilities, equip-
ment, materials, and supplies required for prosecution of the work but
which will not be incorporated in the completed work, unless otherwise
specified herein.

All temporary structures and facilities furnished by the Contractor shall
remain the property of the Contracter and shall be maintained throughout
the counstruction work, Whean the construction work is completed, all such
temporary structures and facilities shall be removed from the site and
the area shall be resteored to its oviginal condition.

All construction plant and facilities shall be in first-class condition
aad shall be of the proper type and size to perform the work. The plant
and facilities shall be regularly and systematically maintaiced through-
out the work to ensure proper, efficient operation. Plant and facilities
which are inadequate or improperly maintained shall be promptly modified,
repaired, or removed from the site and replaced.

The Contractor shall furnish adequate warehouse space to provide protec-
tion for all Comntractor-furnished equipment and materials cousistent with
the requirements of Section LF. The Contractor shall also provide space
for all prefabrication operations.

18.2.1 Temporary Structures. All temporary structures faor offices,
change houses, warehouses, and other uses for the Contractor or his sub-
contractors, whether located exterior to or within permanent buildings,
shall be of fireproof design using materials and construction acceptable
to the Company. Temporary structures shall be placed in locations as
directed by the Company., Suitable construction trailers may be used in
lieu of temporary structures when acceptable to the Company.

Temporary structures which exceed 100 square feet floor arza and which
are located within permanent bulldings shall be provided with an auto-
matic fire extinguishing system acceptable te the Company.
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All temporary structures shall be separated by a minimum clear space of
at least 30 feet and shall be protected from damage by vehicles by means
of physical barviers or by adequate distance from roadways.

Where temporary structures are used for storage of equipment and mate-
rials, the following conditions shall apply.

a, Frawming materials shall be either uoncombustible or
Class A Fire Retardant Pressure Impregnated wood.

b. Tarpaulins and other flexible covering materials shall
be flameproofed.

1E.3 CONSTRUCTION UTILITIES. <Construction utilities shall be provided
by the Comtractor or will be furnished by the Company as specified herein,

1E.3.1 Telephene. The Contractor shall provide his own telephone serv-
ice,

1E.3.2 Compressed Alr. The Contractor shall provide all air compres-
sors, fuels, lubricants, hoses, piping, and other apparatus reguired for
supplying compressed alr required for prosecution of his work.

1E.3.3 Construction Power. The Contractor shall provide his own con-
struction electric power and all power distribution facilities. All
temporary power facilitiles shall counform to applicable safety and coede
requirements.

1£.3.4 Temporary Lighting. The Contractor shall furnish and iunstall all
temporary lighting required in the prosecution of his work. Conductors
for lighting and receptacles shall be not less than 12 AWG copper and
insulated for 600 volts. A fuse shall be provided for the protection of
2ach circuit,

1E.3.5 Welding Facilities. The Contractor shall furnish all welding
machines and welding equipment required for his use. Electric power may
be obtained from the construction power source or engine driven welding
machines may be used. The Contractor shall furaish all fuel required if
engine driven machines are used.

1E.3.56 Water., Water for construction use and drinking will be furnished
by the Company at co charge at a source designated by the Company. The
Contractor shall provide piping, valves, and hoses as required to dis-—
tribute the water for his and his subcontractor's use.

The Centractor shall provide sgnitary drinking water facilities for his
employees including coolers, ice, disposable cups, and a trash barrel at
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each water cooler. FEach dispenser shall be emptied, cleanad and refilled
at the start of each day, and personnel shall be assigned to assure
maintenance of the water supply.

1E.3.7 Heat. The Contractor shall provide all heating facilities re-
quired for the efficient prosecution of his work, and as reguired to
prevent freeze damage to equipment under his custody. The method of
heating shall be acceptable to the Company.

Salamanders, open fires, or other methods which constitute a hazard to
personnel or property shall not be used. All heating equipment shall be
provided with adequate safeguards.

1E.3.8 Sanitary Facilities. The Contractor shall furnish and maintain
sanitary facilities, including chemical toilets, for the use of all
persons engaged in work under this Contract.

The Contractor shall comply with all regulations of agencies having
jurilsdiction with respect to sanitation. Any facilities or methods
failing te meet these requirements shall be corrected immediately.

1E.3.9 Consumable Gases. The Contractor shall supply all consumable
gases required for the prosecution of his work.

1E.4 TRASHE DISPOSAL. The Contractor shall dispose of trash off the site
at his own expense.

1E.5 ACCESS ROADS, PARKING AREAS, AND STORAGE AREAS. The Company will
maintain completed roads, parking areas, and maln roads of storage areas
only, The Contractor shall provide maintemance on all addicional roads
and storage areas required for the prosecution of his work.

The Coutractor may construct and shall maintaln additional access roads
as required to effectively prosecute his work. The location and type of
construction of all such additional access voads shall be acceptable to
the Company. When no longer required, such temporary access roads shall
be removed by the Contractor. Surfacing shall he removed and the area
restored to its natural condition. Restoration shall include clearing of
all trash and construction debris, and grading to blend with the adjacent
conteurs to provide effective natural dralnage. Any surfacing materials
such as gravel or bituminous materials shall be disposed of as directed
by the Company.

1E.6 RAILROAD, The Company will provide railroad spurs to the con-
struction storage areas. The spurs will be used by all contractors and
their usage by the Contractor shall not interfere with plant operations
or the operations of other contractors at the site,

The Company will provide a car wmover and operator for wmoving cars.
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Section 1IF - RECEIVING, HANDLING, AND STORAGE

1F.l GENERAL. This section covers the requirements for receiving, han-
dling, and storage of all Contractor~furnished materials and equipment.

Storage areas on the site will be allocated for the Contractor's use by
the Company. When requested by the Company and before unloading any
materials or equipment, the Contractor shall prepare and submit to the
Company a drawing indicating the proposed layout and utilizatiou of his
storage areas. Storage areas shall be utilized in accordance with the
layout indicated on the drawing and as acceptable to the Company. This
drawing shall be kept current and shall indicate the location and de-
scription of all stored items for which the Contractor is responsible.

Revised copies of this drawing shall be submitted to the Company as they
are made.

1F.2 RECEIVING AND HANDLING. The Contractor shall be responsible for
the prompt unloading of all equipment or material to be unloaded under
these specifications and shall pay all demurrage incurred.

The Contractor shall handle all equipment and materials carefully to
prevent damage or loss, shall store them in an crderly manner, shall keep
adequate and convenient records of their location, and shall keep a
continuously accurate inventory.

The use of bare wire rope slings for unloading and handling materials and
equipment 1s prohibited except with the speclfic permission of the Company,

1F.3 STORAGE. Stored equipment and materials shall be adequately sup-—
ported and protected to prevent damage.

Stored materials and equipment shall not be allowed to contact the ground.
In warehouses that do not have dry concrete or suspended floors, materials
and equipment shall be stored on platforms or shoring.

ALl platforms, enclosures, shoring, and weatherproof coverings for storage
use shall remain the property of the Contracter and shall be removed upcn
completion of the work.

1F.3.1 Indoor Storage Facilities. Tudoor storage furnished by the Con-
tractor shall consist of buildings of fireproof construction as specified
in Section lE, and shall be weathertight, well ventilated, and securs
against theft and vandalism. The buildings or erclosures shall he
situated and constructed so that they will not be subject to flooding.
Urainage shall be provided to intercept storm or surface water and divert
it from the building. Fquipment and materials shall he placed on pallets
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or shoring to permit air clrculation under the stored item. Access doors

shall be adequate to accommodate the movement and handling of materials
and equipment to bhe stored and shall be equipped with secure locks.

Indoor storage facliiities shall be acceptable to the Company.

Construction trailers or portable enclosures acceptable to the Company
may be used in lieu of the indoor storage facilitles described above.

1¥.3.2 Open Platforms. Open platforms shall be constructed from sound

lumber not less than 2 inches nominal thickness. Open platforws shall be
adequately constructed to support the loads imposed by the stored materials

and equipment. Platforms shall be level, shall be supported on concrete
block plers, and shall be not less than 18 Lnches above grade.

Stioring for storage of materlals and equipment shall utilize sound tim~
bers not less than 6 Inches by 8 inches nominal size. Shoring shall be
arranged to provide 8 inches of clearance above grade.

1¥.3.3 Coverings. Weatherproof coverings for outdoor storage shall
utilize a waterprocf flame resistant type of shesting. Sheeting widths
shall be the maximum practicable and, if necesscry, widths may be built
up by using waterproof taped splices. The sheeting shall be carefully
placed and tied down to prevent moisture from entering the laps and to
prevent wind damage to the coverings.

1¥.3.4 S3torage Schedules. Except as otherwlse specified hereinafter,
the storage wethod to be used for various materials and equipment shall
be determined as follows.

All small loose items which could be easily lost, stolen,
broken, or misused shall be stored indoors.

All other equipment and materials shall be storad on open
platfaorms or shoring.

All storage methods and schedules shall he acceptable to the Company.
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Section 2A - CLEARING, GRUBBING, AND RAZING

2A.1 GENERAL. Thils section covers cleariung, grubbing, and razing For
the bottom ash pond, access road, and impervious earth borrow areas
within the limits indicated on the drawings.

The Contractor will be required to remove only those abandoned under-
ground wvtiliries, or parts thereof, which interfere with the werk uader
these specifications. Underground utilities removed by the Contractor
shall be removed from the Company's property or disposed of in an ac-
ceptable manner.

All excavations made by grubbing or removal of existing structures which
are below indicated final grade shall be backfilled and compacted in
accordance with Sectien 2B,

Before clearing work is accepted, any regrowth of vegetation or tree
shoots which have grown after initial cutting shall be cut and removed as
specified hereinafter. Tree shoots shall be removed to the level speci-
fied for tree removal in that area. All regrowth of vegetation shall be
mowed, raked, and burned. The cleared area at the time of final accept-
ance shall be completely cleared and grubbed as specified herein and as
indicated on the drawings.

2A.2 CLEARING AND GRUBBING. Clearing shall include clearing and removing
all trees and stumps within the construction area iimits; the cutting and
removal of all brush, shrubs, debris, and all vegetation to approximately
Flush with the ground surface; and the disposal of all cuttings and
debris. Mowing will be considered adequate for the cutting of light
vegetation.

Grubbing shall include the removal and disposal of all stumps and roots
larger than 2 inches in diameter, fncluding matted roots regardless of

gize. Grubbing shall extend to a depth of 12 inches belaw the natural

surrounding ground surface.

The Contractor shall not remove our damage trees outside the construction
area limlts specified to be cleared or grubbed. The Company may wish to
preserve certain trees or groups of trees within the limits of the work
specified hereinafter. The Company will designate the trees which are to
be preserved within the clearing limits, and the Contractor shall mark
such trees by clearly visible means which will not damape the tree,

Clearing operations shall be conducted without damage to trees which are
designated to remain and without blocking existing roads. Equipment
utilized in the clearing and grubblong work shall be kept within the
specified construction area Limits.
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24,2,1 Limits of Work. The limits of the clearing and grubbing under
this section shall include all areas of cut or fill within the limits of
construction as indicated on the drawings including but not limited to
the following.

Clearing and grubbing of all areas to be occupled by access
road and embankment construction

Clearing and grubbing of the entire area lyipng within the
initial lmwpervicus earth borrow area

Clearing and grubbing of the areas to be occcupied by drailnage
ditches

2A.2.2 Dispasal of Waste. Logs, trees, stumps, roots, brush, tree
trimmings, and other materlals resulting from clearing and grubbing
operaticns shall become the property of the Contractor and shall be
entirely removed from the site or shall be stacked and burned at lo-
cations acceptable to the Company. Upon completion of the disposal, the

area shall be entirely void of all loose stumps, trimmings, brush, vegeta-
tion, and other debris.

Materials to be burned shall be piled and when in suitable condition
shall be burned completely to ashes. Plling of materials for burning
shall be done in such a manner and location to prevent the spread of
fire. Fire guards of adequate width shall be provided by removing,
burying, or backfiring all surface vegetation within the fire guard
limits. Vegetatlion shall not be burned when the direction or velocity of
the wind would cause the fire to be carried to adjacent areas. Burning
shall comply with all government or statutery regulatlons relative to
fire prevention.

Burning of waste materials shall be performed under favorable atmospheric
conditions, at a time and in a manner to minimize smoke and air pollution
to meet the requlrements of regulatory authorities,

The disposal of noncombustible materials shall be the responsibility of
the Contractor. The Company will provide a landfill area on the plant
site for noncombustibles. The Contractor shall haul plant site noncom-
bustibles to the landfill area designated on the drawings. The Company
will perform the disposition of these materials within the landfill area.
The Contractor shall remove and dispose of all noncombustibles from the
impervious earth borrow area.

2A.3 EXISTING FENCES. All existing fences within the limit of the
impervious earth borrow area and construction shall be removed. Removal
shall include the complete removal of posts and wire. Metal and wood
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holes shall be filled with tamped earth.

24.4 EXISTING ROADS. UDesignated roads which are within the Company's
property limits shall be used as constructilon roads.

i
|
poats and wire shall be disposed of as specifiled in Article 24.2.2. Post i
|
|
|
\
|
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Section 2B - IMPERVIOUS EARTH BORRGW WORK

2B.1 GENERAL. This section covers stockpiling; excavating as required;
the classification, handling, blending, transportation and storage of all
material; dewatering as required; site restoration: landscaping; and

other related work for the impervious earth borrow work. The impervious
earth borrow shall be utilized in the construction of the clay core feor
the dam embankment of the drainage ditch and the impervious earth blankets
for the bottom ash pond. All work performed under this section, including
delivery of all impervious earth material to the plant site shall be
performed under the LUMP SUM.

2B.2 TIMPERVIOUS EARTH BORROW SITE. The borrow site is located northeast
of the Sherburne County Generating Plant site as indicated on the drawings.

2B.3 CLEARING, GRUBBING, AND RAZING. Clearing, grubbing, and razing
shall comply with the requirements of Section 24.

Organic topsoil which is free of trash, vegetation, rocks, and roots
shall be stockpiled as directed by the Company for later use in the site
regtoration.

2B.4 CLASSIFICATLON OF EARTH MATERIALS. The classification of excavated
impervious earth materials shall be in accordance with Table 1 of the
Unified Soll Classification System bound at the end of Section 2C. Only
the classification and types of soils listed herein shall be hauled to
the plant gite.

Material
Classified Unified Soil Designated Uge
as Specified Classification at Plant Site
Clay core CL, CL-SC, Embankment at
SC-CL hottom ash pond
Impervious earth CL, CL-SsC, Toe drain ditch
blanket SC~CL, s8¢ liner

2B.5 PRESERVATION OF TREES. Trees outside the boundaries of excavations
shall be preserved and protected as much as possible. Conslderation will
be givern to the removal of additional trees only where éssential, in the
opinion of the Company, for the safe, effectire execution of the work,

Trees left standing shall be adequately protected from permanent damage
caused by construction operations. Trimming of standing trees, where
required, shall he as directed by the Company.
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2B.6 UNAUTHORIZED EXCAVATION. Any materials excavated below the eleva-
tions indicated on the drawlngs shall be replaced and compacted to the
density of adjacent undisturbed materiais. The excavation of unauthorized
material and subsequent replacement and compaction shall be by and at the
expense of the Contractor.

ZB.7 REMOVAL OF WATER. The Contractor shall provide and maintain adequate
dewatering equipment to remove and dispose of all surface and ground

water entering excavations. Excavations shall be developed in a manner
that will assure positive drainage of the complete excavation area at all
times without impounding water.

ZB.8 TESTING. All field and laboratory testing required to assure the
Company that the Contractor has complied with excavation and compaction
requiremenits of this sectlon will be provided by the Company. The Con-
tractor shall cooperate as necessary to assist the Company's field testing
representatives to accomplish their work. The Contractor will be fur-
nished one copy of the test results.

The Company will designate whevre the types of Impervious earth materials
are located within the horrvow site,

28.9 EXCAVATION. <Clay core and impervious earth blanket materials will
be required for the bottom ash pond. The Contractor shall propose a
method and sequence of excavation that 1s satisfactory to the Company.

The size, shape, depth, and drainage of the borrow area shall be accepg-
able to the Company. Borrow areas shall be regular in shape, with finish
graded surfaces when completed. $ide slopes shall not be steeper than
three horizontal to one vertical for the entire length of any one side
unless indicated otherwise on the drawings.

28,10 HAULING REFORTS. The Contractor shall submit hauling reports to

the Company at the end of each day's work. These reports shall indicate

the number of trucks and size of load; the number of round trips each

made; and the location at which the impervious earth material was deposited.

283,11 MAINTENANCE OF HAUL ROADS. The haul routa maintenance shall be as
specified In the S5PECIAL CONDITIOXNS.

25.12  SEDIMENTATION POND. A temporary sedimentation pend shall be
constructed at the horrow area as indlecated on the drawings. Any dikes

required shall be congtructed of onsite material and shall be compacted
as specified in Artiecle 2C.7,
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2B.13 SITE RESTORATION. The borrow site shall be restored to a condition
acceptable to the Company. The borrow area sghall be regraded to meet the
drainage requivements and finigh grades generzlly as Llndicated on the

drawings and acceptable to the Company. Seeding, fertilizing, and mulching
shall be as specified in Section 2F.
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Section 2C - EARTHWORK

2C.) GENERAL. This section covers stripping, excavating, hauling,
stockpiling, spoiling, mixing, blending, placing, wetting, compacting,
and other earthwork required for the construction of the access road,
earth dam embankwents, and impervicus earth blanket coustruction.

Dam embankment is defined as the containment facilities for the bottom
ash pond.

Impervious earth blanket construction 1s required for the bottom ash pond
dike toe drain ditches.

This section also covers toe drains.

Construction of the dam embankment and impervious earth blanket shall not
be performed during freezing weather except by vermission of the Company.
No embankment materials or impervious earth blanket shall be placed on
frozen surfaces. Frozen materials, snow, or ice shall not be placed in
the dam embankment.

The Contractor is advised that water requirements way vary depending on
501l conditions, weather, and the time required Eor soil manipulatien
prior to compaction.

Compaction of the embankment material within the sgpecified range of mois-
ture content is an essential requirement for the stability of the dam
embankment. Improper moisture content at the time of compaction will be
sufficient cause for rejection of a lift.

Compaction of the impervicus earth blanket withim the specified range of
moisture content is an essentlal requirement for the adequacy of the
blanket for seepage control.

2C.2 TESTING. All field and laboratory testing required to determine
compliance with the requirewents of this section will be provided by the
Company, The Coutractor shall cooperate with the Company in this re-
spect. The Contractor will he furnished one copy of test reports.

Maxdimum density for the compacted materials placed under this section
will be determined in accordance with ASTM DI1557, Method A or C, The
T

terms "maximum densitv"” and "optimum moisture countent” shall be as de-
fined in ASTM D1557, Method A or C.

At least one field density test will be made for each 2,000 cubie vards
of compacted material. Sampiing and testing will be more frequent at the
start of embankment construction and when seil type is changing.
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2C.3 CLASSIFICATION OF EXCAVATED EARTH MATERIALS. No classification of
ecarth dam materials will be made for payment purposes except as provided
for in the Proposal and Section 1A. However, earth materials will be
classified as specified in Article 2C.9 for construction purposes.

Dam embankment construction shall include the removal and subsequent hao-
dling of all materials excavated or otherwise removed in performance of
the contract work, regardless of type, character, composition, or con-—
dition thereof.

2C.4 CLEARING AND STRIPPING. Major clearing and grubbing work on the
dam site shall be performed as described in Section 2A. Clearing and
grubbing under this section shall include all other clearing and pgrubbing
required to perform the work covered by this section.

All stripping of topsoil and surface vegetation for conmstruction of the
dam embankment and impervious earth blankets shall be performed under
this section.

Topsoil which is free of trash, vegetation, rocks, and roots shall be
stock-piled for later use as specified hereinafter,

The areas to be occupied by the dam embankment and impervious earth
blanket construction shall be cleared of all objectionable materials and
debris. 1In addition, subgrades shall be clearad and stripped of all
surface vegetation, sod, topsoll, and other organic material. Aall de-
posits of material such as roadway embankments shall be completely re-
moved. All combustible and other waste materials shall be removed from
the dam embankment and impervicus earth blanket sites and disposed of by
and at the expense of the Contractor as specified in Section 2A. Fire
regulations and other safety precautlons shall be cbserved when waste
materials are burned,

All stripping work at the dam embankment site shall be completed prior to
the excavation of the core trench and prior to the placement of any em-
bankment material,

2C.5 TEMPQRARY TOPSOIL STOCKPILE. The Contracter shall store topsoil
removed under these specifications. The Contractor shall use the stock-
piled topsoil as required to comply with the requirements of these speci-
fications.

2C.6 BORROW AREAS., Materials necessary to complete the embankments
except for clay core and impervious earth blankets shall be obtained from
areas indicated on the drawings.
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Material for construction of the embankment clay core and impervious
earth blankets shall be obtained entirely from the impervious earth
borrow site.

The size, shape, depth, drainage, and surfacing of all borrow areas shall
be acceptable to the Company. Borrow areas, except for bottom ash ex-
cavation, shall be regular in shape, with finish grade surfaces when
completed. S5ide slopes shall not be steeper than two horizontal to one
vertical, and shall be uniform for the entire length of any one side.

2C.7 ROADWAY ROADBEDS. Roadway roadbed construction shall include ex-
cavation, subgrade preparation, and fills where required. Fills shall be
constructed as specified hereinafter. 1in excavated roadbed areas, over-
burden shall be removed and the subgrade shall be shaped to line, grade,
and cross section and compacted to a depth of at least 12 inches to

97 per cent of maximum density at optimum moisture content. This opera-
tion shall include any scarifying, reshaping, and wetting required to
obtain proper compaction. Soft, organic, and otherwise unsuitable mate-
rial shall be removed from the subgrade and replaced with suitable mate-
rial.

All material in the upper 24 inches of the subgrade, in both cut and £ill
sections, shall be material with compaction characteristics equal to
clean sand. This material shall be classified as Group SM or §P in ac-
cordance with the Unified Soil Classification chart bound at the end of
this sectdion.

In all cases, roadway roadbed shall have not less than the top 12 inches
of subgrade compacted as specified hereinbefore.

The subgrade shall he compacted and finished to a true surface and no
depression shall be left that will hold water or prevent proper drainage.
The subgrade shall be Einished to within C.1 of a foot of the elevation
indicated on the drawings. Any deviation of the subgrade surface in ex-
cess of one inch as indicated by a 16 foot straightedge, or template cut
to typical section, shall be corrected by loosening, adding or removing
mataerial, reshaping, and recompacting.

Ditches and drains along the subgrade shall be maintained as required for
affective drainage. Whenever ruts of 2 inches or more in depth are
Formed, the subgrade shall be brought to grade, reshaped, and recompacted.
Storage or stockpiling of materials on the subgrade will not he permitted
except as indicated on the drawings or specifically authorized by the
Company.

Roadway subgrades shall be maintained throughout the work under these
specificatlons. Roadway surfacing is covered in Section 2E.
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20.7.1 Fills. To the maximum extent available, suitable earth materials
obtained EFrom excavation shall be used for the construction of fills.
Additional material shall be obtained from borrow pits as designated on
the drawings. After preparation of the f£ill site, the subgrade shall be
scarified, leveled, and rolled so that surface materials of the subgrade
will be compact and well bonded with the first layer of the f£fi1ll. All
material deposited in fills shall be free from rocks or stones, brush,
stumps, logs, roots, debris, and orgamic or other objectionable materi-
als. Fills shall be constructed in horizontal layers not exceeding

8 inches in uncompacted thickness., Material deposited in piles or wind-
rows by excavating and hauling equipment shall be spread and leveled
prior to compaction.

Each layer shall be uniformly compacted using equipment and methods which
will achieve the densities specified hereinafter. The compacted density

of each layer for roadbeds and other areas as designated on the drawings

shall be at least 95 per cent of the maximum density at optimum moisture

content. If the material fails to meet the density specified, compaction
methods shall be modified as required to attain the specified density.

2C.7.2 Subgrade Preparation. After preparation of the f£iil site, the
subgrade shall be levaled and rolled so surface materials of the subgrade
will be as compact and well bonded with the first layer of the fill as
specified for subsequent layers.

2C.7.3 Placement and Cowpaction. All £111 materials shall be placed in
approximately horizontal layers not to exceed 8 inches in uncompacted
thickness, except if deemed by the Company that the Contractor's compac-
tion equipment is adequate to compact at greater depths and passing test
results are obtalned. Material deposited in piles or windrows by ex-

cavating and hauling equipment shall be spread and leveled before compac-
tion.

Each layer of material being compacted shall have the bhest practicable
uniform moisture content to ensure satisfactory compaction. The Contrac-~
tor shall add water and harrow, disc, blade, or ctherwise work the mate-
rial in each layer as required to ensure uniform moisture content and
adequate compaction. Each layer shall be thoreughly compacted by rolling
or other acceptable methods to 95 per cent of maximum density at optimum
molsture content unlass otherwise specified. 1Tf the material fails to
meet the density specified, compactlon methods shall be altered.

2C.8 EMBANIKMENT SITE AND FOUNDATION PREPARATION. The entire area to be
covered by the dam embankment shall be cleared and stripped as specified
in Article 2C.4.
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The core trench shall be excavated to the lines and grades indicated on
the drawings. Suitable material excavated from the core trench shall be
stockpiled for later uge as backfill and embankment material.

Prior to placement of the clay core or embankment material, the subgrade
shall be thoroughly compacted and proof rolled. The subgrade shall be
shaped to the lines, grades, and cross sections indicated on the draw-
ings, and compacted to a depth of at least 12 inches to 95 per cent of
maximum density. This operation shall include any scarifying, reshaping,
and wetting required to obtain proper compaction. After compaction, the
areas shall be proof rolled by a single pass of a vibratory roller on the
existing embankment fill and a sheepsfoot roller on the existing clay
core to test for uniformity amd any locse soils detected shall be recom-
pacted as specified,

No material shall be placed 1o any pertion of the dam embankment until
the subgrade has been properly prepared and acceptable to the Company.

2C.9 EMBANKMENT CONSTRUCTION. The dam embankment which includes the
horizontal embankment drains and clay core shall be constructed to the
lines and grades indicated on the drawings. General requirements, the
order of the sources of materials, and the deposit and compaction of all
excgvated materials shall be as specified herein.

The Contractor shall set grade stakes to indicate the plane of intersec-
tion between the core and other fill materials, and the depth of Ffill to
be made at various points on the site. As the work proceeds, the Con-
tractor shall set contour stakes in the slopes of the embankment, These
stakes shall be set on 5 foot comtours, or less if required, om both
faces of the embankment, and will be located im cross planes as desired
by the Contractor, at regular distances of 50 feet. The Contractor shall
keep all slopes dressed as the embankment work proceeds, so that when the
top is reached only fine grading will be necessary.

The finish grades indicated on the drawings shall be provided to allow
for shrinkage or settlement after construction is complete. The grades
indicated shall be rechecked at the time the road hase material is placed
on the embankment. Additional embankment material shall be placed and
compactad as required to restore the grades indicated on tle drawings
before any road base material is placed thereon.

20.9.1 Materials. All materials placed in the dam embankment shall be
free from brush, stumps, logs, roots, and other deleterious material.
Materials for the embankment proper, designated embankmenc fill, shall be
nbtained from borrow pits as indicated on the drawings and the bottom ash
ponds. Materials for clay core and impervious earth blanket shall be
obtained from the impervious earth borrow avea designated on the drawings.
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The embankment materials will be classified by the Company by testing and
visual inspection and in accordance with Table 1 of the Unified Seoil
Classification System bound at the end of this section.

Classification of materials obtained from the impervious earth borrow
area will be determined as follows.

Material Designation Unified Soil
as Specified Classification Location

Clay core CL, CL-8C, SC-CL Clay core

Impervious earth CL, CL-~SC, SC=-CL, Toe drain ditch

blanket sC liner

Embankment fill SM, SP, SW Remainder of dam
embankment, ex-—
cluding filter
material out-
side of the
clay core

Bottom ash fill None Remainder of

the dam embank-
ment inside the
clay core

The drawings indicate the detailed limitations for the placement of the
clay core and impervious earth blanket, embankment £ill material, and
bottom ash fill material,

Fllter materials for use in the horizontal embankment drains at locations
indicated on the drawings shall be crushed rock, gravel, or natural sand
meeting the following gradatioms.

/S Standard Per Cent
Type Sieve Passing
I 3 inch 100
2 inch 85-100
1-1/2 inch 72-90
3/4 inch 50-70
1/2 inch 35-50
No. 3 22-32
No. 6 12-20
No. 10 0-12
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US Standard Per Cent

Iype Sieve Passing
1z & inch 100
4 inch 72~86
2 inch 32-65
-1/2 inch 20-32
1 inch g~20

2€.9.2 General Requirements. 'The suitability of each part of the foun—
dation for placing foundation materials thereon and of all materials for
use in embankment construction shall be acceptable to the Company.

It should be feasible to transport a large portion of the borrow materi-
als which are suftable for embankment construction directly to the em~
bankment at the time of making the excavations. However, the Contractor
shall not be entitled to additienal compensation for excavation of the
material involved by reason of it being necessary, or required by the
Company, for any reason, that such excavated materials be deposited in
temperary storage plles prier to belng placed in the embankment.

Excavation of material accepted for use 1n the dam embankment shall be
performed in a wasner that will segregate materials of different charac-
ter. Suitable precautlons shall he taken to assure that the classified
materilals are placed to avoid intermingling them. Materials of differing
classification which are intermingled in the embankment shall be removed

and replaced. The cost of all such corvective work shall be horne by the
Contractor.

Dimensions indicated on the drawings for thickness of clay core, imper-—
vious earth blanket, and filter material are minimum dimensions. No
intermingling of materials will be permitted within these dimensicns.

2C.9.3 ZEquipment, Maximum compaction of the embankment subgrade as
prepared, and of each layer or 1ift of the fill, shall be obtained
through the use of equipment operated such that the finished embanlument
shall be uniformly stable and compacted as specified. Tsolated opera-
tions shall be provided with sufficient equipment to permit the work to
be carvied to completion in a continuous and efficient manuner.

2C.9.4 Placing and Compacting Embankment Material. [Except as otherwise
acceptable to the Company, the entire body of the £111, including up-
stream and dowastream portious, shall be placed and carried up at the
same rate, onrovision beiny made to bond the layers of adjoining sections
together. Where 1t is impractical, in the opinion of the Company, to
carry up each layer of {ill over the entira area at the same time or the
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slope of any existing fill against which new fill material is placed,
shall be cut or plowed into benches having level beds and vertical sides,
and each layer of new fill shall terminate in such a bench. 1In no case
shall the horizontal width of the bench be less than the depth of the
layer of fill to be bedded therein unor shall the vertical side of the

tench be greater in height than one foot.

All £111 material shall be placed in the embankment parallel to the axis
of the embanlment in approximately horizontal layers not to exceed

9 inches in uncompacted thickness over the prepared foundation or fill.
The downstream embankment shell fill onsite material shall be coanstructed
by placing the silty sand (SM) material adjacent to the clay core, the
poorly-graded sand (SP) material in the intermediate portion of the
embankment, and the well-graded sand (SW) material in the outer slopes of
the embankment and around the horizomtal filter drains, The upstream
shell shall be constructed of bottom ash removed from the pond interior
after allowing for drainage of excess water from the material. Proper
equipment shall be used on each lift to remove mounds and ridges caused
by dumping cperations and to obtain uniform thickness prior to compact-
ing, as well as to provide a reasonably smooth riding surface for equip~
ment. After each layer has been properly spread, it shall be sprinkled
or wetted if necessary to provide the required amount of water for proper
compaction and working to ensure uniform moisture coatent, after which
the layer shall be compacted to the reguired density before the next
layer is placed therecon, Combined excavation, hauling, and placing
operations shall be such that the materials, when compacted in the em-—
bankment, will be blended sufficiently to secure the best practicable
degree of compaction, impermeability, and stability.

The Countractor will be required to break up the earthfill materials,
either at the place of excavaticon or on the embankment, to such maximum
size as is determined necessary by the Company to secure specified den-
sity of the material in the embankment. Equipment on the embankment
shall spread out and not track each other to such an extent as to make
ruts. The top surface of the fill ghall be kept crowned, with grades not
to exceed 2 per cent, to ensure fres drainage toward the slopes. The
rolled surface of each lift shall be roughened or loosened by scarifying
to the gatisfaction of the Company, before the succeeding layer is placed
thereon, in order te provide the necessary bond between each 1lift.

Prior to and during the compacting operations, the material in each layer
of the embankment shall have the best practicable moisture content, and
the moisture content shall be uniform throughout the layer. To obtain
the best practicable moisture countent, the Contractor will he required to
perform such operations as are necessary. Supplementary water, as re-
quired, shall be added to the material on the earthfi{ll. If the fiil
material in borrow arveas or other excavations contains an excess of
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molsture prior to excavation, the Contractor will be required to excavate
drainage channels or perform such work as may be necessary to reduce the

moisture content of the material. Working of the material on the embank-
ment may be required to produce the rvequired uniformity of water content.

Water required to bring the material to the moisture content necessary
for maximum compaction shall be evenly applied and it shall be the Con-
tractor's responsibility teo secure a uniform moisture content throughout
the layer by such methods as may be necessary. Compaction shall commence
immediately after the layer has been brought to the uniform moisture con-
tent required, and shall continue, with or without additional watering,
until each layer has been uniformly compacted to not less than the speci-
fied density. Density tests will be made as necessary, If the material
fails to meet the density specified, the compaction methods shall be
altered, if necessary, to chtain the specif.ed density.

In restricted areas, successive passes of the compaction equipment need
not overlap but uniform compaction is required. Where new material abuts
old material or embankment fill, the old material shall be cut or broken
by machine or hand methods until it shows the characteristic coler of
undried materials. The compaction equipment shall then work on both
materials, bonding them together.

2C.9.5 Compaction and Moisture Requirements. Compacted earth materials
shall meet the following compaction and moisture requirements.

All parts of the dam embankment, execluding the clay core and impervicus
earth blanket, shall be compacted to 95 per cent of maximum density.
During compaction for the embankment fill, the moisture content shall be
within a range of 2 per cent plus or minus of optimum. The clay core and
impervious earth blanket shall be compacted to 90 per cent of maximum
density within a range of 0 to 5 per cent above optimum.

Filter material shall be placed in horizontal layers not more than

6 inches in thickness and shall be thorcughly compacted to 100 per cent
of waximum density. Increased layer thickness may be permitted if the
Contractor demonstrates to the satisfaction of the Company that the
specified compacted density will be obtained. Water shall be applied to
the filter material as necessary to obtain the required compaction.

2C.10 IMPERVIOUS EARTH BLANKET CONSTRUCTION. The entire area to be
covered by an lmperviocus earth blanket shall be cleared and stripped.

2C.10.1 Subgrade Preparation. Prior to placement of the impervious
earth blanket, the subgrade shall be thoroughly compacted and proof
rolled. The subgrade shall he shaped to the lines, grades, and cross
sections indicated on the drawings and compacted to a depth of at least
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12 inches to 95 per cent of maximum density at optimum moisture content.
This operation shall include scarifying, reshaping, and wetting required
to obtain proper compaction. After compaction, the area shall be proof

rolled to test for uniformity and any loose soils detected shall be re-—

compacted as specified.

No impervious earth blanket material shall be placed until the subgrade
for that portion has been properly prepared and accepted by the Company.

2€.10.2 Impervious Earth Blanket Construction. The impervious earth
blankets shall be constructed to the lines and prades indicated on the
drawings. General requirements, the order of excavation, and the sources
of materials shall be as specified herein.

2C.10.3 Materials. All materials placed in the impervious earth
blankets shall be free from brush, stumps, logs, roots, and other dele-
terious wmaterial. All material for the impervicus earth blanket con-
struction required under the LUMP SUM shall be obtained from the impervi-
ous site borrow area designated on the drawings.

The impervious earth blanket material will be classified by the Company
by testing and visual inspection and in accordance with Table 1 of the
Unified Soil Classification System bound at the end of this section.

Clagsification of materials obtained from the impervicus earth borrow
area for the bottom ash pond shall be as specified in Article 2B.4.

The drawings indicate the detailed limitations for the placement of
impervious earth blanket material.

2C.10.4 General Requirements. The suitability of each part of the
foundation for placing foundation materials thereon and of all materials
for use in impervious earth blanket construction shall be acceptable to
the Company.

Dimensilons indicated on the drawings for thickness of impervipous earth
blanket material are minimum dimensions. No intermingling of material
will be permitted within these dimensiovns.

2C.10.5 Equipment. IMaximum compaction of the natural ground as pre-
pared, and of each layer or 1ift of the fill, shall be obtained through
the use of equipment so operated that the finished embankment shall be
uniformly stable and compacted. [solated operations shall be srovided
with sufficient equipment to permit the work to be carried to completion
in a continuous and efficient manner. Prime movers used for pulling
equipment shall have sufficlent power to pull the equipment satisfac-
torily when fully loaded. The loading and operation of equipment shall
be subject to adjustment as vequired to produce the specified compaction.

[N5P 10169 BOT ASH POND MOD 71.,1000]

{ 033182 1
2C~10



The Company will determine the areas of the horrow pits from which the
various classifications of material are to be obtained and also the depth
of excavation in the borrow pits. The Company will also determine the
location in the dam where each type of material will be placed in accord-
ance with the classification of materials specified hereinbefeore under
"™aterials."

The Contractor will be required to break up the earthfill materials,
either at the place of excavation or on the embankment, to such maximum
size as 1s determined necessary by the Company to secure specified den-
sity of the material in the embankment. Equipment on the embankment
shall spread out and not track each other to such an extent as to make
ruts. The compacted surface of each 1lift shall be roughened or loosened
by scarifying to the satisfaction of the Company, before the succeeding
layer is placed thereon, in order to provide the necessary bond between
each lift.

Prior to and during the compacting operatioms, the material in each layer
of the impervious earth blanket shall have the best practicable moisture
content, and the molsture content shall be uniform throughout the laver.
To obtain the best practicable moisture content, the Contractor will be
required to perform such operations as are necessary. Supplementary
water, as required, shall be added to the material on the earthfill. If
the fiil material in borrow areas or other excavations contains an excess
of moisture prior to excavatiom, the Centractor will be required to ex-
cavate drainage channels or perform such work as may be necessary to
reduce the molsture content of the material. Working of the material on
the embankment may be required to produce the required uniformity of
water content.

Water required to bring the material to the moisture content necessary
for maximum compaction shall be evenly applied and it shall be the Con-
tractor's responsibility to secure a uniform moisture content throughout
the layer by such methods as may be mecessary. Compaction shall ccommencea
immediately after the layer has been brought to the uniferm moisture
content required, and shall continue, with or without additional water,
until each layer has been uniformly compacted to not less than the speci-
fied density. Density tests will be made as necessary. 1f the material
fails to meet the density specified, the compaction methods shall be
altered, if necessary, to obtain the specified density.

Tn restricted areas, successive passes of the compaction equipment need
not overlap, but uniform compaction 1is required. Where new material
abutrs old material or embankment £ill, the old material shall be cut cor
broken by machine or hand methods until it shows the characteristic color
of undried materials. The compaction equipment shall then work on both
materials, bonding them together.
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2C.10.6 Compaction and Moisture Requirements. Compacted earth materials
shall meet the following compaction and moisture requirements,

All parts of the impervious earth blanket shall be compacted to 90 per
cent of maximum density at optimum mecilsture content. During compaction,
the moisture content of each of these materials shall be maintained
within the range from optimum to 5 per cent greater than optimum.

Sand cover material shall be placed in horizontal layers not more than

6 inches In thickness and shall be thoroughly compacted to 95 per cent of
maximum density. Water shall be applied to the sand cover material only
as necessary to obtain the required compaction.

2C.11 DISPOSAL OF WASTE AND EXCESS EXCAVATED MATERIALS. All unsuitable
materials excavated in connection with stripping operations, all materi-
als excavated and determined by the Company to be unsultable for use, and
excess excavated materials which are suitable for use but which are not
needed shall be disposed of on the site at the location({s) designated by
the Company.
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Section 2D - CULVERT PIPE

2B.1 GENERAL. This section covers materials, manufacture, and instal-
lation for concrete culvert pipe.

2D.2 LAWS AND REGULATIONS. All drainage piping work shall be performed
in accordance with all applicable codes and ordinances, and laws and
regulations of the State of Minnesota which pertain to such work., In the
case of confllct between these specifications and any law or ordinance,
the latter shall govern.

2D.3 DRAWINGS AND DATA. Drawings, specifications, and other data show-
ing complete details of the design, fabrication, and construction of pipe
and fittings, together with complete data covering all materials proposed
for use in connection therewith, shall be submitted far review and accept-
ance as set forth in Section IC.

2D, 4 MATERIJALS, Culvert pipe shall conform to the following require-
ments.

Reinforced concrete pipe

Pipe, fittings, ASTM C76, Wall B {(minimum)

and speclals except as modified herein-
after; class of pipe as in-
dicated on the drawings,
Minimum pipe section length
& feet with precast flared
end sectlons as indicated
on the drawings

Joints As specified hereinafter

2D.5 MANUFACTURE. Reinforced concrete pipe manufacture shall conform to
the following requirements.

Fine aggregate shall consist of natural sand composed of clean, hard,
durable, uncoated, well rounded (not flat or sharply angular) gralns of
siliceous material. Cement shall confarm to ASTM C150.

Each pipe, fitting, or special sectlon shall have plainly and permanently
marked thereon: pipe class, date of manufacture, and manufacturer's name
or trademark. Markings shall be indeuted in the pipe or painted on the
pipe with waterproof paint.
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No concrete pipe shall be delivered to the site of the work until con-
crete control cylinders representing such pipe shall have attained a
compressive strength of at least 30 per cent of the specified minimum
28 day strength.

Each control cylinder compressive strength test report shall be certified
by a qualified person who actually conducted or observed the test.

2D.5.1 Joints. Concrete culvert pipe shall be provided with rubber
gasketed joints. Joints and gaskets shall conform to ASTM C443.

Each concrete pipe joint shall be designed to withstand, without crack-
ing, the gasket compression plus a differential load across the joint
equal to 4,000 pounds per foot of internal diameter.

2D.5.2 Reinforcement. Circumferential reinforcement shall be full-circle
type. Elliptical or part-circle reinforcement will not be acceptable.

The total area of longitudinal steel shall be not less than 0.2 per cent
of the concrete cross-sectional area. Longitudinal steel shall be spaced
uniformly arcund the pipe and shall consist of at least elght wires or
bars in each cage.

At least three circumferential bars shall be provided in each pipe bell.
The bars shall be placed within 1~1/2 times the socket depth from the end
cof the pipe and shall be equal in area to an equivalent length of the
autside cage in the pipe barrel. The end circumferential bar shall be
placed one inch from the face of the bell. The inside cage in the pipe
barrel shall be extended to within one inch of the end of the splgot.

2D.5.3 Preliminary Acceptance Tests, ALl tests for preliminary accept-
ance shall be made at the Contractor's expense. Test raeports covering
the following tests on each size and class of pipe shall be submitted and
accepted before any pipe is manufactured for this Contract.

Joint leakage ASTM C443, Section 8

Joint shear Suitable arrangement to apply
the specified loads

Three-edge bearing ASTM C487, indicating load
required for first visible
crack and for ultimate de-
struction

The specified tests for joint leakage, joint shear, and three~edge bhear-
ing are for proof of design only. It is not required that such tfests be
made on pipe manufactured specifically for this Contract. Reports covering
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tests made on other plpe of the same size, class, and design and manu-
factured at the same plant will be acceptable.

2D.h  TRENCH EXCAVATION. The alipnment aad grade or elevation of each
culvert shall be Fixed and determined by means of batter beards and
cffset stakes. With the Engineer's approval, laser beam equipment or
surveyling instruments will be permitted in matntaining the alignment and
grade.

Where necessary to reduce earth load on trench banks to prevent sliding
and caving, banks may be cut back on slopes which shall not extend lower
than one foot above the top of the pipe.

Trenches shall be excavated not less than 4 inches below the bhottom of
the culvert for the installation of granular embedment pipe foundation
material below the underside of the pipe in earth and 6 inches in rock.

ZD.7 EMBEDMENT. Granular embedment material shall be placed not less
than 4 inches below and not less than 1/6 of the ocutside pipe diameter
above the bottom of the culvert. The remainder of the trench shall be
backfilled with material compogsed of earth or sand only and shall contain
uwo wood, grass, roots, broken concrete, stones, trash, or debris of aay
kind.

Granular embedment material shall be crushed rock or gravel which shall
have a gradatioa such that 95 per cent of the material shall pass a
1/2 inch sieve and not more than 5 per cent shall pass a No. 4 sieve.

Sand embedment material shall be clean sand which shall have a gradation
such that 95 per cent of the material shall pass a Ne. 4 sieve and not
more than 5 per cent shall pass a No. 100 sieve.

Embedment material shall be deposited and compacted wniformly and simul-
tapeously on each side of the culvert to prevent lateral displacement.

Embedment material shall be placed in layvers of 8 inches or less and each
layer shall be uniformly cowpacted. Granular embedment and sand embedment
ghall be compacted to 90 per cent of maximum density.

Embedment materials shall be placed in uniform lavers and shall have a
moisture content which will ensure that maximum density will be obtatned
with the compaction method used. Sand shall be wet, not just damp, when
compacted. Vibrating compactors shall be used to compact sand, crushed
rock, and gravel.

2D.B HANDLING. Pipe, fittings, and accessorles shall be haadled in a
manner that will ensure installation in sound, undamaged condition.
Equipment, tools, and methods used in loading, unloading, reloading, and
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hauling pipe and fittings shall be such that the pipe and fittings are
not damaged. Hooks inserted in the ends of pipe shall have broad, well
padded contact surfaces and shall not come in contact with joint surfaces.

2D.9 CLEANING. The interior of all pipe and fittings shall be thor-
oughly cleaned of all foreign matter before being installed and shall be
kept clean until the work has been accepted. Such surfaces shall be wire
brushed, if necessary, and wiped clean and dry and free from oil and
grease before the joints are assembled. All jolnt contact surfaces shall
be kept clean until jolnting 1is ccmpleted.

Every precaution shall be taken to prevent foreign material from entering
the pipe while it is being installed. Wo debris, tools, clothing, or
other materials shall be placed in the pipe.

2D.10 LAYING PIPE. Under no circumstances shall pipe be laid in water
and no pipe shall be laid under unsuitable weather or trench conditions.

Pipe shall be laid with the bell ends facing upstream except when making
closures.

Culvert pipes shall be laid on the prepared bed starting at the outlet
end with sections firmly jeined.

2D.11 JOINTING. Rubber gasketed joints for reinforced concrete pipe
shall be {nstalled in strict accordance with the pipe manufacturer's
recommerdations. Immediately before jointing the pipe, the outside of
the spigot and gasket and the inside of the receiving bell shall be
thoroughly cleaned and coated with a suitable lubricant.
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Section 2E - AGGREGATE SURFACING

2E.1 GENERAL. This section covers the materials and copstruction for
aggregate surfaced access roads indicated on the drawings.

Inless otherwise specified herein, the materials, application of aggre-
sate surfacing, and the sampling and testing of aggregates shall comply
with Sectlons 2118 and 2211 of the Minnesota Department of Highways (MDH)
"Srandard Specifications for Highway Construction,"

Major earthwork for subgrades to be surfaced shall be as specified in
Section 2C.

All aggregate surfaced areas constructed under these specifications shall
be maintained by the Coutractor until final acceptance of the work by the
Company.

2E.2 MATERIALS. Materials for gravel or erushed rock hase course and
surface course shall conform to the requirements of MDH Section 3138,
Class 5 or 6.

Dust palliative

Medium curing AASHTQO MBZ2, Grade MC-30 or
liquid asphalt Grade MC-70

Slow curing

1iquid asphalt AASHTO M141, Grade SC-70
Emulsified asphalt AASHTO M140, Grade $§S-1

2E.3 APPLICATION. The aggregate shall be placed upon an acceptable
subgrade in lavers of uniform thickness not exceeding 3 inches in com=-
pacted depth, The aggregates for each course shall be handled and spread
In a wmanner that will prevent segregation of sizes. When vibrating or
other acceptable types of special compacting equipment are used, accept-
ance may be given to increasing the permissible thickness to 6 inch
layers, provided the ability of such equipment to achieve acceptable
compaction to the full layer depth is demonstrated.

When the aggrepgate surfacioy 1s constructed in more than one layer, the
previously comstructed layers shall be cleaned of loose and foreign
matter, The water content of the material shall be maintained during
placement to ensure maximum compaction at optimum moisture content.
Moisture content shall »e maintalned at *1-1/2 per cent of optimum.
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While at optimum moisture conrent, the aggregate shall be compacted to
not less than 97 per cent of the maximum laboratory density as determined

by ASTM DL1557, Method D. In-place density shall be measured by ASTM
b2la7.

The top surface of the compacted aggregate base course shall be finished
by blading or with automated squipment especially designed for the pur-
pose and rolled with a steel-wheeled roller. 1In no case shall thin
layers of fine materials be added to the top layer of the base course in
order to meet the grade,

The surface of the completed aggregate base shall not deviate more than
1/2 inch when tested with a 10 foot straightedge. The completed com-
pacted thickaness of any course shall be within plus 3/4 inch and minus
1/2 inech of indicated thickness, and the average thickness shall not be
less than the design thickness indicated om the drawings.

2E.4 DUST PALLIATIVE. Liquid asphalt material shall be applied to the
roads, parking areas, and other areas indicated on the drawings to serve
as a dust palliative. The asphalt material shall be either slow curing,
medium curing, or emulsified type, and shall bhe applied as directed by
the Company. If slow curing or medium curing asphalt is used, it shall
be applied at a rate not to exceed 0.5 gallon per square yard, If emul-
sified asphalt is used, it shall be diluted with at least 5 parts of
water by volume.

2E.5 MAINTENANCE. Maintenance of crushed rock or gravel surfaced roads
shall consist of inspection and periecdic maintenance operations by the
Contractor throughout the period utilized to complete the work under
these specifications. Maintenance operations shall include loosening,
adding, and removing material, grading, reshaping, recompacting, and dust
control as required to keep the surfaced areas in first class condition.
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Section 2F - EROSION CONTROL

2F.1 GENERAL. This section covers the furnishing of materfals and
equipment, and the periormance of all operations in counection with
establishing turf In accordance wilth these specifications as indicated on
the drawings.

Soll erosion control work ghall Include preparation of the soil surface,
fertilizing, planting of seed, compacting, mulching, watering, and main-
tenance.

All soil erosion control work shall be performed by a contractor who is
experienced and regularly engaged in the type of work required under
these specifications and whose work is acceptable to the Company,

The work shall be performed using acceptable equipment manufactured
expressly for its intended purpose such as a seed driil equipped with
coulter openers and depth bands spaced not more than 6 inches apart, a
mulch blower for the application of hay or straw mulch, mulch puncher or
straight serrated disc weighted tc anchor the mulch into the soil a
minimum of 2 {inches, and a cultipacker.

When operating standard equipment such as seed drills and mulching machines
on slopes of 2 feet horizontal to one foot vertlcal or steeper, provisions
shall be made to prevent the equipment from sliding by cabling the equip-
ment to a heavy anchor vehicle at the top of the slope or by other suitable
means.

The Contractor shall not start erosion protection or preparatory work
until notified by the Company and until excavation and trenching, back-
f11l, embankments, rough grading, surfacing and paving are completed in
the vicinity of the erosion protection work.

2F.2 MATERIALS. Unless otherwise specified herein, the materials and
workmanship shall comply with Section 2575 of the Minnesota Department of
Highways (MDH) "Standard Specifications for Highway Construction."

2F.2.1 Topsoil, Topsoil for planting operations shall be fertile,
friable, natural loam containing a liberal amount of humus, and shall bhe
capable of sustaining vigorous plant growth. Topsoll shall be free of
subsoll and shall bhe reasonably free of stone, lumps, clods of hard
earth, plants, or thelr roots, stalks, and cther extraneous matter.
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2F.2.2 Commercial Fertilizer. Fertilizer shall be a commercial mixture
containing the following percentages by weight,

?

1 par cent nitrogen

20 per cent phosphoric acid
20 per cent potash

The fertilizer shall be inorganic or a combination of inorganic and
organic substances. The methods used to determine the various elements

shall be those adopted by the Assoclation of Official Agricultural Chemists.

Fertilizer shall be uniform in composition, Free Elowing and suitable for
applicatfon with acceptable equipment. Fertilizer shall be delivered to
the site in standard size bags indicating weight, analysis aud name of
manufacturer. Fertilizer shall be stored in a weatherproof place in such

a manner that it will be kept dry and its effectiveness will not be
impaired,

2F.2.3 Nitrogen Fixing Bacteria. All leguminous seed shall be inocu-
lated with the proper quantity of nitrogen fix!ng bacteria, not more than
one year old. The containers of inoculant shall be plainly marked with
the expiration date for use and the manufacturer, and directions for
inoculating leguminous seed of the type specified.

2F.2.4 Seed. All seed shall meet the requirements of the seed laws of

the State of Minnesota, and the requirements of the following specifica-
tions.

All seeds shall equal or exceed the percentage of gproutable seeds as
indicated in the tabulation which follows. The peccentage of either
germlnation or purity may vary slightly from those indicated, provided
the product of per cent germination times per cent purity shall oot fail
below the specified minimum sproutable seed. The germination and purity
of all seeds used shall he determined by accepted laboratory test methods
as employed by the State Seed Labaratory. All grass seed shall be of
South Dakota, North Dakota, Nebraska or Montana origin.

MINIMUM SPROUTABLE SEED

Per Cent
Per Cent Per Cent Sproutable
Seed Purity Germination Seed
Legumes
Bird's~foot Trafoil,
var., Empire (Lotus
caornleulatus) 97 85 82.4

[NSP 10169 BOT ASH POND MOD 71.1000]
{ 033182 ]

2F-2



Per Cent
Per Cent Per Cent Sproutable
Seed Purity Germination Seed
White Dutch Clover
(Trifolium repens) 99 9z 91.1
(3rasses
Side Cats Grama var,
Pierre or Killdeer
(Boutoloua carpentendula) 50 65 32.5
Creeping Red Fescue,
var. Illake or Pennlawn
{Festuca rubra) 97 30 77.6

The balance of material in an acceptable seed mixture (other than spec—
ified pure live seed) shall, for the most part, consist of nonviable

seed, chaff, hulls, live seeds of crop plants and harmless inert matter.
The percentage of weed seed shall not exceed one per cent by weight for

the mixture.

The seed mixture furnished shall be mixed by the vendor and shall be

delivered in standard size bags of the vendor,

showing weight, analysis

and vendor's name. Seed that is wet or moldy or that has been otherwise
damaged in transit or storage will not be acceptable.

2F.2.5 Vepetative Mulch. Straw or hay mulch shall consist of wheat

straw, oat straw, Sudan grass hay or prairie hay.

consist of bluegrass hay, switch grass,

grasses that are adaptable for use in a blower mulcher.
shall be relatively free of seed-bearing stalks of noxious grasses or
weeds as defined by the rules and regulations of Minnesota Department of

Agriculture.

The prairie hay shall
Indian grass or other desirable
The materilal

2F.3 PREPARATION AND APPLICATION. The preparation of the soil and the
application of seed and mulch shall eonform to the following requirements.

2F.3.1 Preparation of Soil. The area to be planted shall be thoroughly

tilled to a depth of at least 3 inches by discing, harrowin
acceptable metheds until the sotl is well pulverized.

g, or other
After cempletion

of the tilling operation, the surface shall be cleared of all stones,

stumps, or other objects larger than 1-1/2 inche

§ in thickness or diameter,

and of voots, wire, grade stakes, and other objects that might be a
hindrance to maintenance operations. Any undisturbed areas with a satis—
factory cover of native arasses shall be left uncultivated and unplanted.
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The spreading of topsoil shall he completed over the entire area indi-
cated on the drawings before the beglnning of soil preparation.

Any objectionable undulations or irregularities in the surface resulting
from tillage or other operations shall be removed before plaating cper~
ations are begun. Soil preparation shall bhe performed only during periods
when satisfactory results are likely tu be obtained. When results are

not satisfactory because of drought, excessive noilsture, or other causes,
the work shall be stopped until such conditions have been corrected to

the satisfaction of the Company.

2F,3.2 Fertilizing. Commercial fertilizer of the type specified shall
he distributed uniformly over the entire planting area at the rate of

800 pounds per acre. The fertilizer shall be applied with a fertilizer
drill before the beginning of the mulching operation as a part of the
soll preparation or if a seed drill with a fertilizer attachment 1s used,

fertilizer may be applied with the seeding operation following the mulching.

2F.3.3 Seeding. Seed shall be applied uniformly at rates specified
hereinafter. Drills shall deliver seads uniformiy in each drill furrow
so that seeds are covered not to exceed 1/2 inch deep. When drilling
seed, provisions ghall be made by markers or other acceptable means to
assure that successive planted strips willl overlap or be separated by a
spdce not greater than the space between rows planted by the equipment
being used. TIf inspection during planting operations, or after there is
a show of green, indicates that strips wider than the space batween

planted rows have heen left or other areas skipped, additional seed shall
be planted in all such areas,

On slopes toc steep for the practical operation of power drawn equipment,

grass seed shall be broadcast uniformly by hand methods and raked Into
the surface.

Seeding and fertilizing shall be performed between the dates of August 1
aad August 15 For fall planting and April 1 and June 10 Ffor spring plant-
ing unless otherwise acceptable to the Company. Seeding and fertilizing
shall not be done during periods of such severe drought, high winds, or
excessive moisture, as determined by the Company, that satisfactory
results are not likely to be obtained.

Seed shall be applied at the rate of 33 pounds per acre for the mixture
stipulated “elow.

Sorilng Plantine Falli Planting
(Per Cent by (Per Cent by
Weight) Weight)
Creeping Red Tescue 60 65
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Spring Planting Fall Planting

(Per Cent by (Per Cent by
Weight) Weight)
Side Oats Grama ¢ 13
Dutch White Clover 10 -
Bird's-foot Trefoil _20 _22
100 100

2F.3.4 Compacting. Immediately after the seeding operations have heen
completed, the entire area shall be compacted by means of a cultipacker,
roller, or other acceptable equipment weighing 60 to 90 pounds per linear
foot of roller. 1If the soil 1s of such type that a smooth or corrugated
roller cannot be operatad satisfactorily, a pneumatic roller (not wobble-
wheel) shall be used. The pneumatic roller shall have tires of sufficient
size so that complete coverage of the soil surface is obtained. When a
cultipacker or similar equipment 1s used, the final rollling shall be at
right angles to the exlsting slopes to prevent water erosion or at right
angles to the prevailing wind to prevent wind erosion.

The areas that have been seeded by hand and areas where the use of me-
chanical equipment is impractical shall be compacted by hand immediately

after seeding by using a commercial. hand tamper, roller, or other method
acceptable to the Company.

2F.3.5 Mulching. Mulrhing shall be performed within 24 hours after
seeding, but shall not be done during windy or rainy weather or when such
weather 1s imminent. If the seedbed has become crusty or sroded or
disturbed by the Contractor's operations before mulching, the Contractor
shall rework the soil and reseed in these areas. Mualching shall be
started at the windward side of relatively flat areas or at the upper

part of steep slopes and shall continue uniformly until each area is
covered,

Alternate methods of placing vegetative mulching follow. The first
method utilizes an emulsified asphalt sprayed simultaneously with the
vegetative mulch. The sccond method physically mixes the vegetative
mulch with the soil to hold it in place. Either method is acceptable.

2F.3.5.1 Spraved Muleh, Vegetative mulch may be applied with an asphalt
tack In a mixture of 2 tons of muleh per acre with 75 to 150 gallens of
amulsified asphalt per ton of muleh.
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The mulch and asphalt mixture shall be placed with coaventional mechan~
lcal equipment which will distribute the mulch uniformly by blowing it
otito the area.

Baled straw or hay shall be broken up and loosened sufficiently before
being fed into the blower hopper to aveoid the placing of matted or un=-
broken clumps. The use of wet straw or hay is prohibited.

The equipment shall be provided with jet nozzles spaced in the muzzle of
the blower through which the asphalt is ejected simultaneously with the
muleh, eoating the mulch uniformly with a gpray of asphalt. Small areas
may be mulched by hand by spreading the mulch in a loose, fluffy condi-
tfon after which the emulsified asphalt shall be sprayed over the surface
of the mulch,

2F.3.5.2 Disc or Punched Mulching. Vegetative mulching material without
emulsified asphalt may also he used provided that it is disced or punched
into the soil, at the rate of 2 tons per acre to a depth of 2 to 3 inches,
so taat it is partially covered. Several passes may be required, if a
straight disc is used, in order to mix the mulching material with the
topsoil sufficiently to ensure protection from erosion by either wind or

water. The mulch tilling operation shall be performed parallel to the
ground contours.

Under some circumstances, 1t may become desirable to apply mulch and
anchor it into the soil on steep slopes to prevent erosion as soon as
construction of the slopes is completed as determined by the Company.

tven though it 1 aot the proper season to plant grass seed, vegetative
mulch may be applied first and the seed may then be drilled in on top of
the mulch at the proper seeding time. By applying mulch immediately
following construction, and anchoring 1t inte the soil, the normal seed-—
bed preparation procedure may not be required, depending on the tilth of
the soil, as determined by the Company. In such cases, the fertilizer
shall be applied at the time of seeding.

2F. 4 WATERING. Watering will be required to promote the establishment
of healthy turf. Areas which have heen seeded shall be watered such that
water will penetrate 2 inches into the soil.

Additional applications of water will be required until the grass is well
established after planting,

Water will be supplied by the Company at the plant site, All nipes,
pumps, hoses, sprinklers, and all other necessary materials to apply
water shall be furnished by the Contractor.
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2F.5 MAINTENANCE AND PROTECTION. The Contractor shall maintain and pro-
tect all planted areas until final acceptance of the work. Final ac-
ceptance will not be made until an acceptable uniform stand of grass is
obtained, except that portions of the seeding may be accepted at various
times. lpon acceptance by the Company of a planted area, the Company
will assume responsibility for maintenance of that portion.

Any portions of the areas of planting which fail to show a uniform stand
of grass shall be replanted as before, except that commercial fertilizer
shall be applied at one-half the original rate. Planting shall be re-
peated until an acceptable stand of grass 1s provided.

Care shall be taken to aveid overwatering on the sloped areas to prevent
erosion. Any areas which have become eroded shall be regraded and re-
planted. Topsoil shall be added 1if required,

The grass height shall be maintained between 1-1/2 inches and 2-1/2 inches,
Maintenance shall include mowing until new grass areas are accepted by
the Company.

One application of weed spray shall be performed Lf so directed by the
Company.

2F.6 GUARANTEE. Tae Contractor shall guarantee all work and materials
for a period of one year after completion of the seeding work. CDCuring
the guarantee period, all turf which dies shall bhe replaced by and at the
expense of the Contractor. Replacement made under the Contractor's
guarantee shall be covered by a like guarantee for a period of ope vear
after completion of the replacement.
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