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| 1.0 PURPOSE

This procedure outlines 4 means Lo determine the Cptimum construciion
techniques for the placement and compaction of the shell material to be
placed directly on top of the final exposed pleistocene clay foundation.

SCOPE

The scope of the procedure will cover the construction of a test fill

including material and thickness, preliminary material testing, com-

paction field testing, “ata compilation, tabulation and analysis.
The final analysis of the data will result in a methoc specification

stipulating, material properties, lift tnickness, type of compaction

equipment, and compaction technique (number of passes, overlap, etc.).
Once established, the inspection, documentation and Quality Control of

the construction of this shell blanket will be done in accordance with

QCIP-I under the jurisdiction of the Senior Quality Control Supervisor.

REFERENCES

3.. Ebasco Services, Incorporated
Ebasco Specification

Pilter & Backfill

LOU 1564 .482

Waterford SES Unit #3 - QCIP-1l

3.
3 Waterford SES -~ Unit #3 - QCIP-2

.
v

DEPINITIONS

None

RESPONSIBILITIES

5.1 The Clam Shell Test Pi{ll will be organized, controlled and evaluated
under the direction of the Site Soil Engineer.

5.2 The Results of the Test Fill shall be recorded by the Site Soils
Engineer on Forms QC-111 and QC-112.

PROCEDURE

6.1 Material and Thickness

Material shall be locally available clam shell and shall be subject

to the approval of the Engineer. .It shall be free of vegetation,
organic matter, rubbish, debris or other unsuitable material. One
layer of material shall be installed, such that the final in-place
thickness of the filter blanket shall not be less than twelve (12)
inches. Care shall be taken during placement and compaction not

to disturb any soil instrumentation which may be in place. Inspec-
tion of material condition, placement and compaction shall be recorded
on Form QC-93.

6.2 Preliminary Material Testing

A 250 pound representative sample of the clam shell material to be
used in the test section shall be sent to a testing laboratory
(either on site or off) and the following tests be run under the
direction of the Site Soils Engineer. Results of the Laboratory

Tests chall be recorded on the appropriate QC Forms as given in QCIP-2.
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6.3

Compaction

The degree of compaction required for the clam shell filter blanket shall
be established by a field testing program in accordancé with the
following procedure:

6.3.1

6.3.2

ASTM~D-422-63 = grain size distribution (sieve analysis) -
Several tests shall be performed using sieves from +3 inch
to #200. From this data, the following indexes shall be
caleulated: (Form QC-91 and QC-106).

6.2.1.1 Fineness Modulus - Defined in ASTM C-125-68

6.2.1.2 Coefficient of uniformity - defined as the diameter
of the particle at wiaich 60X of the material is finer
divided by the diameter of the particle at which 10%
is finer;
Cun 260
% 710
6.2.2.2 ASTM D=1557«70 Method D - modified proctor density =
five point proctor curve. (Form QC-87 and QC-88).

o
[ =]
.

W

ASTM D-422-63 - grain size distribution (sieve

analysis) - several tests shall be performed on a repre-
sentative sample of material taken from a blend of mate-
rial used for the five proctor pills (after compaction
gradation). From this data, the fineness modulus and
coefficient of uniformity shall be calculated. (Form QC-91li
and QC-106).

6.2.4 AST™ D=2049-69 -~ relative demsity of cohesionless

soils -~ several maximum and minimum density tests shall
be performed. (Porm QC-108)

8.3.3 ASTM D-422-63 - grain size distribation (sieve
analysis) - several tests shall be performed on a repre-
sentative sample of material taken from a blend of all
material used for the maximum density tests. From this
data, the fineness modulus and coefficient of uniformity
shall be calculated. (Form QC-91 and QC-106).

After excavation to the top of the Pleistocene clays at about
elevation - 40ft. MSL, a quantity of clam shell material,
sufficient to cover an area of about 50 ft. by 25 ft., shall
be placed in the condition # . whieh it would normally be
dumped from trucks. The thi.mess of the material which is
put down shall be such that {ts thickness afrer compsction
shall be about 12 inches.

Three steel plates, 12 inches square by 1/8 inches thick
shall be placed on top of the final graded material before
compaction as shown in figure No. 1. Their elevations should
be read before any compacting is performed and recorded on
Form QC~111,

-
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6.3.3 Six steel drums - 15 inches in diameter and 6 inches high with
one end removed (cut from 5 gallon buckets) and a perforated
bottom as shown in figure No. 2 shall be loeated at the end
of each test strip as shown in figure No. 1. These drums
should be placed in location prior to the shell placement
so that they will be completely imbedded in the shell material
during compaction.

6.3.4 Two passes shall be made by a large pneumatic roller (10 Ton +)
and a large dynamic force vibratory smooth drum roller (10 Tom +)
each operating on a separate section (See Figure No. 1). After
each set of two passes, the following measurements and tests
shall be performed and results recorded on Form QC-111.

6.3.4.1

6.3.4.2

The elevations cf each of the three steel plates in each
section should be measured using precise survey techniqueg.

One in place density test should be run in the close
proximity of each steel plate. The in place density
tests should be performed using any of the following
techniques; the results recorded on Form QC-83.

a) Sand cone method ASTM B-1556-68

b) Rubber balloon method ASTM D-2167-66

6.3.4.3

_meability testing shall be run by the Site Soils Engineer

One steel drum shall be removed from each section wizh a
minimum amount of disturbance and carefully stored un the
side of the test strip after each set of two passes of

the roller. These drums shall be properly labeled aund
constant head permiability tested at the completion
of the cuompaction phase of the test fill. The per-

in accordance with Pigure No. 3 and the following
procedure and results recorded on Form QC-111:

a) Place the mold with shell on top of the dis-
tribution bucket and tape the seam with duct

/
b) Place the top collar om top of the mold with shell
and tape the seam with duct tape or equal.

¢) Close valve #2 and open valve #1 to fill the 55

. gallon drum. Let water spill out. a

d) Open valve #2 until the discharge hose is passing , '
all the water on top of the shell mold.

Fe A s man
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e)

£)

“"T"RT Repeat steps F and G two more times.

Let the system run for two minutes to reach 3teady
state conditions.

Slide the 5 gallon bucket under the discharge hose
and record the time.

Record the time when the 5 gallon discharge bucket
is just full, '

Steps 6.3.4.1 through 6.3.4.4 should then be con- .
continually repeated for sets of two passes concluding
with 12 passes or as otherwise directed by the Site
Soils Engineer.

6.3.4.4 From each drum of material taken from the test £111,
one grain size distribution test and one density test
should be run.

6.3.5 The results of all tests and measurements performed will be
recorded on test fill summary report forms attached to this

procedure.

6.3.6 A series of curves will be plotted by the Soils Engineer on Form
. QC=112, barsd on the test results. These curves are as follows:

6.3.6.1 Avergp settlement (.0 inches) VS number of

passes - settlement will be based on the intitial
reading on the plates before compacting as a zero
datum.

6.3.6.2 Average I compaction VS number of passes - the lab-

oratory standard used as a base for the determination of
percent compaction will be either the modified

proctor density (ASTM D=1557-70 Method D) or the
maximum density (ASTM D-2045-69) whichever has the
smaller X of breakdown. The % compaction shesll be
defined as the in place demsity (#/ft3) divided by

the base laboratory demsity (#/f£t3) X 100,

6.3.6.3 Average Fineness Modulus VS number of passes - The
fineness modulus should be determined in accordance
with ASTM C-125-68 from the grain size distribution
tests results previously descriLed in section 6.2.5
of this procedure.

6.3.6.4 Average coeffieiént of uniformity VS anumber of

pasees - the coefficient of uniformity should be
determined in accordance with section 6.2.1.2 of

this procedure based on the test resuits previously
described in section 6.2.5 of this procedure. $

6.3.6.5 Permeability (CM/SEC) Vs number of passes - The

permeability shall be determined in accordance with
procedure in section 6.3.4.4.

FeESN._ 9 "N
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6.3.

6.3.

6.3.

7.0 ATTACHMENTS

7 All compacting shall be done in the presence of the Site Soils
Engineer and shall be subject to his direction and approval.
The ana'ysis of the test curves will be made by the Site Soils
Engineer and his interpretation of the results shall govern.
The Site Soils Engineer may also, at his discretion, require
any modifications in the testing program as may seem
necessary in order to accomplish the desired results.

8 After the Site Soi‘ls Engineer has made his review of the results
of the test program, all work associated with the installa-
tion and compaction of the in-place filter blanket shall
follow the procedures used Jduring the testing program as
closely as practicable, except as specific modifications are
called for by the Site Soils Engineer.

9 The use of shell material of a different type, or from a
different source, or the use of a different type or model
of compacting equipment, will require new tests to be made
to determine the proper number of passes for the filter
blanket.

7.1 Test Fill Lavyout

7.2 Clam Shell Permeability Mold

a)
b)
<)
d)
L e)
£)
g)
h)

i)

7.3 Permeameter

7.4 Quality Control Forms

QC~-87 - Laboratory Compaction Tests

QC-88 -~ Compaction Test Graph

QC~91 - Sieve Analysis

QC-93 - Soils Construction Inspection Report

QC-106 -~ Mechanical Analysis Graph Of Granular Materials

QC-108 = Relative Density Determinations of Cohensienless Soil
QC-111 - Pilter Blanket Test P{ll Summary

QC-112 - Test Pill Curve

QC-83 = Rubber Balloon Density Data Sheet
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(In Accordance With ASTM D2167) - "
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B e e e e e
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4 JVeight of Koist Seil Removed frem Test Hole b
S | Waight Keisture Content Sample belore Drying (Refer 1o Tob'e I, ASTM D2167 ler Min. W1,) p .
6 | Dry Waight of Meisture Content Semple ' . s
7 | Veisture Content, Ww i 20 100 ] 2 £
. {.
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FILTER BLANKET TEST FILL SUMMARY

Roller Type
6" lift chickness

Date

Number of
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Test Result

Plate Location Average Valve
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1.0 PURPOSE

This procedure outlines a means to determine the optimum construction
techniques for the placement and compaction of the shell material to bde
placed directly on top of the final exposed pleistocene clay foundation.

2.0 SCOPE

The scope of the procedure will cover the construction of a test fill
including material and thickness, preliminary material testing, com-
paction field testing, data compilation, tabulation and analysis.

The final analysis of the data will result in a method specification
stipulating, macterial properties, lift thickness, type of compaction
equipment, and compaction technique (number of passes, coverlap, etc.).
Once established, the inspection, documentation and Quality Control of
the constructicn of this shell blanket will be done in acceordance with
QCIP-1 under the jurisdiction of the Senior Quality Control Supervisor.

3.0 REFERENCES

3.1 Ebasco Services, Incorporated
Ebasco Specification
Filter & Backfill
LOU 1564.482
3.2 Waterford SES Unit #3 - QCIP-1
3.3 Waterford SES - Unit #3 - QCIP-2

4.0 DEFINITIONS
None T

5.0 RESPONSIBILITIES

5.1 The Clam Shell Test Fill will be organized, controlled and evaluated
under the direction of the Site Soil Engineer.

5.2 The Results of the Test Fill shall be recorded by the Site Soils
Engineer on Forms QC-111 and QC-112.

6.0 PROCEDUR
6.1 Material and Thickness

Material shall be locally available clam shell and shall be subject

to ‘the approval of the Engineer. It shall be free of vegetation,
organic uatter, rubbish, debris or other unsuitable material. One
layer of material shall be installed, such that the final in-place
thickness of the filter blanket shall not be less than twelve (12)
inches. Care shall be taken during placement and compaction not

to disturdb any soil instrumentation which may be in place. Inspec-
tion of material condition, placement and compaction shall be recorded
on Form QC-~93.

6.2 Preliminarv Material Testing

A 250 pound representative sample of the claa shell material to be

used in the test section shall be sent to a testing laboratory
(either on site or off) and the following tests be run under the

5 direction of the Site Soils Engineer. Results of the Laboratory +
Tests shall be recorded on the appropriare QC Forms as given in QCIP-2.
FORM NO, E-2 (12-12-74) FREBOOW OF INFORN N
ACT REQUES| ¢4
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6.2.1 ASTM-D-422-63 - grain size distribution (sieve analysis) -

Several tests shall be performed using sieves from +3 inch
to #200. From this data, the following indexes shall be

calculated: (Form QC-91‘and QC-106).

6.2.1.1
6.2.1'2

6.2.2.2

6.2.3

6.2.6

6.2.5

6.3 Compaction

The degree of compaction required for the clam shell filter blanket shall

be established by # :ield testing program in accordance with the
following procedure:

6.3.2 Three steel plates, 12 inches square by 1/8 inches thick
shall be placed on tep of the final graded material before
sompaction as shown in figure No. 1. Their elevations should
be read before any compacting is performed and recorded on
Form QC-111, k

6.3.1 After excavation to the top of the Pleistocene clays at about
elevation - 40ft. MSL, a quantity of clam shell material,
sufficient to cover an area of about 50 fz. by 25 ft., shall
be placed in the condition ém.which it would normally be
dumped from trucks. The thickness of the material which is
put down shall be such that its thickness after compaction
shall be about 12 inches.

Fineness Modulus - Defined in ASTM C-125-68

Coefficient of uniformity - defined as the diameter
of the particle at which 60% of the material is finer
divided by the diameter of the particle at which 10%
is finer; .

Cu= D60

755,

ASTM D-1557-70 Method D - modified proctur density =
five point proctor curve. (Form QC-87 and QC-88).
ASTM D-422-63 - grain size distribution [sieve * I
analysis) - several tests shall be performed on a repre-
sentative sample of material taken from a blend of mate-
rial used for the five proctor pills (after compacticn
gradation). From this data, the fineness modulus and
coefficient of uniformity shall be calculated. (Form QC-91
and QC-106). -
ASTM D-2049-69 - relative density of colhesionless
soils - several maximum and minimum density tests shall
be performed. (Form QC-108)

ASTM D-422-63 - grain size distribmtion (sieve

analysis) - several tests shall be performed on a repre-
sentative sample of material taken from a blend of all
material used for the maximum density tests. From this
data, the fineness modulus and coefficient of uniformicy
shall be calculated. (Form QC-91 and QC-106).

tem am wmaes
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6.3.3 Six steel drums - 15 inches in diameter and 6 inches high with
one end removed (cut from 5 gallon buckets) and a perforated
bottom as shown in figure No. 2 shall be located at the ond
of each test strip as shown in figure No. 1. These drums
should be placed in location prior to the shell placement
so that they will be completely imbedded in the shell macterial
during compaction. .

6.3.4 Two passes shall be made by a large pneumatic roller (10 Ten +)
and a large dynamic force vibratory smooth drum roller (10 Ton #+)
each operating on a separate section (See Figure No. 1). After
each set of two passes, the' following measurements and tests
shall be performed anl results recorded on Form QC-111.

6.3.4.1 The elevatiow. of each of the three steel plates in each
section should be measured using precise survey techniqued.

6.3.4.2 One in place density test should be run in the close
proximity of each steel plate. The in place density
tests should be performed using any of the following
techniques; the results recorded om Form QC-83.

a) Sand ccae method ASTM B-1556-68

b) Rubber balloon method ASTM D-2167-66

6.3.4.3 One steel drum shall be removed from each section with a
mininum amount of disturbance and carefully stored on the
side of the test strip after each set of two passes of

the roller. These drums shall be properly labeled and
constant head permiability tested at the completion

of the compaction phase of the test £fill. The per=
meability testing shall be run by the Site Soils Engineer
in accordance with Figure No. 3 and the following
procedure and results recorded on Form QC-111:

a) Place the mold with shell on top of the dis-
tribution bucket a.d tape the seam with duct
tape or equal.

b) Place the top collar on top of the mold with shell
and tape the sean with duct tape or equal.

¢) Close valve #2 and open valve #1 to £ill the 55
gallon drum. Let water spill out.

d) Open valve #2 until the discharge hose is passing
all the water on top of the shell mold.

ForM NN F.2 (12-12-74)
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6.3.5

6.3.6

e) Let the system run for two minutes to reach steady
state conditions.

f) Slide the 5 gallon bucket under the discharge hose
and record the time.

g8) Record the time when the 5 gallon discharge bucket
" is just full.

‘h) Repeat steps F and G two more times.

Steps 6.3.4.1 through 6.3.4.4 should then be con-
continually repeated for sets of two passes concluding
with 12 passes or as otherwise directed by the Site
Soils Engineer.

6.3.4.4 From each drum of material taken from the test f£fill,
one grain size distribution test and one density test
should be rum.

The results of all tests and measurements performed will be
recorded on test fill summary reporft forms attached to this
procedure. “

A series of curves will be plotted by the Soils Engineer on Form
QC-112, based on the test results. These curves are as follows:

6.3.6.1 Average settlement (.0l inches) VS number of
passes - settlement will be based on the intitial
reading on the plates becfore compacting as a zero
datum.

6.3.6.2 Average I compaction VS number of passes - the lab-
oratory standard used as a base for the determination of
percent compaction will be either the modified
proctor density (ASTM D-1557-70 Methoa D) or the
maximum density (ASTM D-2049-69) whichever has the
smaller % of breakdown. The % compaction shall be
defined as the in place density (#/ft3) divided by
the base laboratory density (#/ft3) X 100,

6.3.6.3 Average Fineness Modulus VS number of passes - The
ineness modulus should be determined in accordance
with ASTM C-125-68 from the grain size distribution
tests results previously described in section 6.2.5

of this procedure.

6.3.6.4 Average cocfficiént of uniformity VS number of
passes - the coefficient of uniformity should be
determined in accordance with section 6.2.1.2 of
this procedure based on the test results previously
described in section 6.2.5 of this procedure.

6.3.6.5 Permeabilitv (CM/SEC) Vs number of passes -’ The
permeability shall be determined in accordance with
procedure in secction 6.3.4.4.

Fem aA ma N
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a)
®)
€)
4)
: »
£
®
h)
1

7.0 ATTACEMENTS
7.1 Test Fill Lavout

7.2 Clas Shell Permeabilicy Mold

7.3 Permeameter

7.4 Quality Control Forms

6.3.7 All compacting shall be dene in the presence of the Site Scils

Engineer and shall be subject to his direction and approval.
The analysis of the test curves will be made by the Site Soils
Engineer and his interpretation of the results shall govern.
The Sice Soils Engineer may also, at his discretion, regquire
any modificazions in the testing prograz as may seexm
necessary in order to accomplish the desired results.

6.3.8 After the Site So‘ls Ingineer has made his review of the results

of the test program, all work associated with the installa-
tion and compaction of the in-place filrer blanket shall
follow the procedures used Luring the testing program as
closely as practicable, except as specific modifications are
called for by the Site Soils Engineer.

6.3.9 The use of shell material of a different type, or fros a

different source, or the use of a different type or model
of compacting equicment, will require new tests to be made
to determine the proper numbar of passes for the filter
blanoket.

QC-87 - Laboratory Compaction Tests

QC-88 - Compaction Test Graph

QC-S1 - Sieve Analysis

QC-93 - Soils Comstruction Inspection Repert

QC-106 - Mechanical Analysis Craph Of Granular Macerials

QC-108 - Relative Deasity Determinaticns of Cohensienless Soil
QC-111 - Filter Blanket Test Fill Susmary

QC-112 - Test Fill Curve

QC-83 - Rubber Balloon Density Data Sheet

FORM NO, E-2 (12-12-74)
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