/ A*&ckm%‘ﬂ INSELT 20-A ' Taak fava r_\,“(;3~_k,\
? (n- howse -Yev e { J
I~ |nm\~6 Lisk @] Fiqaves :

SUBJECT: MCAR 24 (issued 9/7/78)

\4
pet

TAarey. na a-l'Yh'v b

L 3
~ A \‘\
*“ "«\ Settlement of the Diesel Generator Foundations and Building

: & v
o° ";,dﬂ" | é\ (Insufficient Compaction in Plant Area Fill Related to
- L\\
\ '\) Q’\ *’\ Seismic Category I Structures and Facilities)
ol
o
INTERIM REPORT 7 PLEASE RETurN To
ME WITH YOuR
DATE: August 17, 1979 CoOMMEANT S : NO LATEK
THARN AUG. Gl\‘\‘l‘!,
PROJECT: Cousumers Power Coampany 2 P -
DPM . :
Midland Plant Units 1 & 2 4 W aades
M\
xX-a45%7
£O0f¢
Introduction
This report summarizes activities related to Seismic Category I structures
and utilities founded on plant area fill. It also includes modifications
of planned remedial actions for portions of the auxiliary building,
feedwoter isolation valve pits, and diesel generator building and foundations
reported in Interim Report 6 of MCAR 24. Results of soil investigations
made in the above-mentioned areas have been reported in previous interim
reports of MCAR 24.
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Description- of Deficiency

A) Diesel Generator Building and Foundatioans

This has been described in detail in previous Interim Reports 1, 2,
3, 4, and § of MCAR 26,  ®cr awi! o) wthees VT <io
\ ~

B) Auxiliary Building Electrical Penetration Areas and Feedwater

Isolation Valve Pits

The exteat of inadequacy of fill material under the auxiliary
building electrical penetration areas and feedwater isolation valve

pits has been described in Interim Report 6 of MCAR 24.
C) Auxiliary Building Railroad Bay

Interim Report 6 of MCAR 24 stated that, based oa boring records, the
upper 18 feet of sand backfill may have liquefaction poteatial.

However, further evaluation of -9il investigation indicates liquefaction
potential is unlikely in the railroad bly area. s-et-h.nt—ol-u.d-dm
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‘D)

Service Water Pump Structurc

The deficiency in this area has been rsported in Interim Report 6

of MCAR 24.

Corrective Action

A)

General Plant Area ¢ 1 k

1)

Pevna wenkh
Reason for choosing4p1;nt area dewatering

A permanent exterior dewatering system capable of lowering the
water level to an approximate elevation of 600 feet will be installed
which will c¢nclose the Q-listed area of the plant site. The option
of permanent area dewatering has the advantage of being a positive
solution to the liquefaction problem in any part of the fill within
the perimeter enclosed by the dewatering system. Furthermore,
permanent area dewatering can be simply and effectively monitored,
primarily througu the use of piezometers. One of the greatest
advantages, according to soil conmsultant R. Peck, is the margin of
safety inherent in the time lag that would be required for recharge
of the devatered zone if the pumps hy__@m; system failure as
the result of an earthquake\would; mrefote,\‘uor. destroy the
protection achieved by the dewatering.

”

In addition to being a positi lo];n.{;n to the liquefaction precblem,

vherever such a problem exists in dewatered area of the plaat

tiement- that -n;sht

site, the drainage will subst.nu_a_]_..ly

Cf) /



/
/

. i

_he iaduced—bycrmpacrion ol The
Gewateriag system will eucnxiti{elhint_e' petential—pioblems ol
N o 'd
seismic shakedown. ‘ vy o -
ipamae————a / \

'
[w==2) Descriptivn o{ permageat dewatering

! '
' ] r |
. boansd, |
, *~= The present conieyt i3 to eaclose the Qaisted-wres with a permagent
exterior dewateriug system. The dewaterirg system would
consist of submersible deepwails tlat wovld ertend to the
original clay till. Approtimately 200 to 300 deepwells would
be installed. The number required to maintain the growdwat..
at the desired level would be operated and-the-remsindes—woudd S INY
—be—peduadant . There would be sufficient redundancy to provide §oL

for inteription of parts of the system. In additiom, 100%

standby diesel genevarurs would be provided.

The pump= wodld be wiied electrically suchtbadepher.are - - |
stagge~ed and sectioned so that ome intercuntica doess nmow

affec. 3 continuous !ength of the Ae¢watering system.

The permsuedt interior dewaterioy system would b e used to
regove groundwater remaining witlin Lhe srza enclosed by the
per.meter dewatering system. The wells would be pumped as

required to remove groundwater that collects within the exterior



perimeter system because of the recharge from rain, shutdown,

' etc.

The groundwater removed would be monitored to ensure that no
fines are being removed from the soil.
-

After an initial pu;pinc period ot‘:ggsggzgggglx_g_lqggép, th:7d"-e-od~_
) hasia—sheuld—be—lacge—seough that the permanent dewatering

system could be ahnﬁ down completely from 1 to 2 weeks before

a significant rise in the water level within the dewatered

ares would occur. fhn principal source of recharge is the “ L2

cooling pond and tﬁn rate the groundwater flows through the |

soil from the pond is low.

Piezometers would be located at key points to moanitor the
groundwater level aﬁd alert the plant when the groundwater has
risen above a predetermined elevation.

e 3 Cantosdal
R. Loughney, Bechtel consultant, is currently preparing a
preliminary plant dewatering scheme. It should be available

for review by August 20, 1979.
B) Diesel Generator Building and Foundations

As mentioned in Interim Report 6, the soil investigations at the

diesel generator building showed the presence of zones of sand,



(W)

includirg some portions 7ith loose sand. This finding indicated a
potential for liquefaction under severe earthquakes, and possibility
of settlement originating in the sand due to shakedowu under seismic
nonditions. Iaterim Report 6 included a suggestion to chemically
grout the sand having liquefaction potential. C(routing, using
proper chemicals, would be feasibie. Nevertieleas, it wouid de
difficult to ensure that all injected materials had been successfully
treated, or that all loose sand zores had actuaily been injected.
Thus, it would be difficult to positively state hetler all
siznificznt zones vith liquefaction potential had been identified

and treated.

General permaneant dowatering of a large portiom of the plant site
has been selected as the alternmative to grouting. Reasons for
selecting permarent area dewaiering bave been described undar

.

corrective action for the gensral plant area.

Auxiliary Building Penetration Areus and Feedunter [sclation Valve
Pits

Plans for corrective actions for the auviliary buildiazg electrical
peretration areas an. the feedwater isolation valve pits, as described
in Interim Report 6 ot HCAR 24, have been wodified. Unsuitable rill
material beneath the feedwater isolation valve pits will be excavated
and r:placed by lean concrete. However, f{i!l beneath the

waxiliary building electrical peaetration a:ui(’ will not be removed,



except for excavation necessary to comstruct the caissons underneath
the cantilever ends of the electrical pemetration areas. These

caissons, which will be founded om undi-:urbed till, will provide

permanent and positive support for the electrical pemetration areas

::2!:!323:EE!!:E!:!!!:;fneloey-cocnlto-ttr!!ptt€I5E‘of‘thg-nnturo—of
fill bheneath—the-steuciure

7 RSt B

Phases of the modified corrective actions for the auxiliary building

electrical pemetration areas and the feedwater isolation valve pits

are as follows.
1) Preparatory work

a) Temporary external supports f'{w"g'\ L& pren "4 Opea et
Prior to underpinning operatiomns, a temporary support for
the feedwater isolation valve pits will be provided as
described in Interim Report 6 of MCAR 24. For the auxiliary

building electrical pemetration areas, results of a

static structural analysis indicated that no other externmal +@"7°f*—(/,

support is needed in addition to the support to be
provided by underpinning. -

7+ i
-



Caissons consisting of concrete-filled steel pipes will be
used to underpin the auxiliary building electrical penetration
areas. For each of the electrical penetration areas, caissons
will provide permanent support having a vertical resistance
capacity sufficient to produce a moment equal to Or greater

than 325,000 foot kips at Columm Rows 5.3 for Unit 1 and 7.8

-

for Unit 2, respectively. The approximate installed caisson
capacity is 4,000 kips for each of the electrical penetration
areas. Caissons will extend at least 4.0 feet into the till

or natural dense sand strata.

iles cor caissons consisting of concrete-filled steel pipes
will be used to underpin the turbine building along the K line
adjacent to the valve pit structure. These permanent underpinning
supports for the turbine building will be capable of safely
resisting column loads plus half the base slab pressure within

the zone of influence, as defined in Figures 91 and 92.

Design of the permanent underpimning support for the turbine

building will take into account the reaction from the tempcrary

external support of the valve pit structure.

Caissons and piles to be used as permanent underpinning support
for the auxiliary building penmetration areas and the turbine
building will be load tested for a minimum of 1.5 times the

design load. Caissons selected for testing will be representative
of the majnrity of caissons to be installed. For every group

of caissons which constitute 500 design tons of underpinning

e —

resistance, one caisson will be load tested.




—

A"~ permanent underpinning supports to be provided under the

auxiliary and turbine buildings will be encased in lean concrete.
Soldier piles, caissons, or concrete piers with nondeteriorating
lagging material will be used to secure the scil under the
turbine building. This lateral support will prevent soil
movement under the adjacent turbine and control buildings

during underpinning operations. The lateral support will ba
designed for a hydrostatic head from elevation 627' to the
bottom of mass excavation under the structures. The lateral
support will also be designed for earth pressure loads from

soil beneath these buildings. The depth of the initial excavation
where the earth is not supported will not exceed 4 feet if it

is within 6 feet of the K line (Figures 91 and 92). Otherwise,

a maximum depth of 7 feet will be used. After the initial
excavation, lagging will be installed and back-packed. The
lagging along the K line located below elevation 600' will be

grouted.

The existing unsuitable backfill material under the f~~dwater
isolation valve pits will be excavated and removed down to thl('
till if required. The extent of backfill removal will be
determined on the basis of soil tests of the exposed fill
material and available boring information. Manuval or mechanical
means will be used to excavate and remove unsuitable material.
Conventional tools, such as rock splitters and demolition

tools, will be used to dislocate and/or remove hardened material

during excavation. Excavation will not proceed to a depth

10



D)

greater than 3 feet below the previously grouted lagging.
Proper precautionary measures will be taken to preveat movement

of foundation material outside the excavation area.

After removal of all inadequate fill material, the excavated
area will be backfilled with lean concrete haviag a mi~imum
strength of 2,000 psi. Concrete will be poured in lift thicknesses
of 5 feet maximum, except the first lift, which will be no

more than 2 feet thick. Successive lifts will be doweled iato
the preceding lift. The topmost lift will be within 6 inches
of the bottom of the existing slab. The remaining void between
the lean concrete backfill and the foundation slab will be
either dry-packed or pressure-grouted. A 2-inch gap will be
provided between the lean concrete backfill and the adjaceant
structures (the containment and turbine buildings) by using

ethafoam or similar joint separation materials.

Auxiliary Building Railroad Bay

The permanent dewatering for the general plant discussed earlier in

this report, will eliminate the possibility of liquefaction in this

area. No other corrective action is required in this area.

11



E) Service Water Pump Structure

Corrective action for the service water pump structure has been

reported in Interim Report 6 of MCAR 24.

Activities Related to Plant Fill and Settlement

A) Diesel Generator Building and Foundations
1) Building settlement and preload operation

Figures 13, l4-1, 43, and 44 have been revised to show the
settlement data for the diesel gemerator building and foundatioms
as of August 3, 1979.

The results of the preload operation are being reviewed by the
consultants. The observed pore water pressures were small and
dissipated very rapidly. Currently, the water levels in the
piezometers in the the diesel generator building area are
relatively stable. This observation suggests that the primary
consolidation was accomplished quickly and the plotted data of
the sertlement as a function of the logarithm of time became

linear shortly after completion of the susehesge -Fv:.lc'-“ .

Therefore, it 'is possible to forecast the future secondary

compression by simple extrapolation, assuming the suscharge- vabud‘

12



will remain in place. Although even this amount of settlement

would be acceptable, the projected settlement determined on
Prelad

this basis is an upper bound because the suschasge will be

removed and the real settlement will certainly be smaller.

To predict more precise furture secondary compression based on
the linear portion of the settlement curve, the existing
borros anchors were modified to enable more accurate settlement
measurement. In additiom, four deep borros anchors, with tip
elevations at 535 feet, were installed. When read using the
modified system of measurement, these deep borros amnchors will
provide the magnitude of absolute building settlement. Refer

to Figure 88 for the locations of deep borros anchors.

The mcdification of the borros anchors passing through the
mezzanine floor with the five settlement rods on each of the
diesel generator pedestals consisted of reducing the stickup tofé?sngths above
the flow as necessary, attaching a flat metal reference surface

to the floor beside each rod, and attaching a reference surface

on each rod. A portable mechanical-dial indicator

beight gage has been used to determine the elevation difference
between each pair of refersznce surfaces. Similarly, the

reference brackets were attached to the building wall and

pedestal floor at each deep borros anchor. With this modificationm,
measurement accuracy is expected to be approximatey 0.01

inch.

13



Together with modifying the borros anchors, settlement readings
of the borros anchors using optical survey technique has contiaued
|  as before. Settlement observations under the 20-foot uniform
| surcharge are in progress. Evaluation of curremt settlem:at
data and a future settlement forecast are underway. When an
R \ ‘ accurate and acceptable forecast - ° building settlements is
N velecad _
v " produced, the will be removed and rebound measurements
during and after surcharge removal will be takeam. It is
| anticipated that the preload will be removed by August 197y.
\
sge'~0 ’,'/W—\ .
Fivel Sondex' systems were installed at the location shown in
Figure 88 to momitor the rebound during and after surcharge
removal. The Sondex systems consist of a corrugated plastic
tube with wire detector rings attached to the outside at
approximately 5-foot intervals. The five tubes were installed in borings
drilled to elevation 535'. A probe containing an electrical
coil will be lowered down the tube on the end of a survey
tape, with an electrical cable conmecting the coil to a power
source and irdicator at the surface. Through the principle of
induction, the probe will detect the location of the metal
rings; the indicator will peak whenever the probe is centered
in the cross axis of a detector ring. Measurement accuracy
will be my using a winding mechanism and dial indicator

at the surface, referenced either to a bracket on the outside

of the building or to the mezzanine floor.
(27 s Yo s st

ed y;
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Seismic analysis

The seismic analysis, as discussed in Interim Report 5 of
MCAR 24, is complete. An evaluation of the impact on
systems, components, and the structure is in progress.

Preliminary review indicates that the impact may be

e S—

minimal. Upon completion of the prelcad program, field
\

P

tests will be conducted to verify that actual soil parameters
o e et i

are within the range of the analysis.

S

B) Auxiliary Building Electrical Penetration Areas, Control Tower, and

Feedwater Isolation Valve Pits
Settlement monitoring
Figure 2 has been revised to include settlements for the
auxiliary building and the feedwater isolation valve pits as

of August 3, 1979.

Crack mapping

Crack maps for these areas are shown ip Figures gﬂ through 87.




3)

4)

Seismic analysis

The remedial action for the electrical pemetration areas and

the feedwater isolation valve pits will modify the existing
mathematical model used for seismic analysis. A seismic

analysis will be performed to evaluate the degree of change.

Upon completion of the analysis, the impact on mt‘—, components,

and the structure will be evaluated.

Struccural (stress) analysis

s
¥ .
The cantilever model for the auxiliary building electrical

penetration areas descr bed ia Interim Report 6 of MCAR 24

will be revised and reanalyzed to take into account that the

free ends of the auxilairy building electrical penetration

areas will be supported by caissons and soil beneath the
structure will not ba removed. The vermanent condition of the
auxiliary building electrical penetration areas will be simulated
by providing springs at the free ends of the cantilever model.
Vertical and horizontal seismic effect, pipe break, and live

load will be included. Bechtel Stress Analysis Program (BSAP} -Peit)

will be used to combine the results. - 1 ger

16




5)

a“f’[;"" - fn,c-r

foc

Local dewatering

Loughney Dewatering Inc. was awarded a comtract for local
construction dewatering om July 13, 1979. The eductor wells
will be installed to elevation 580' or to the top of the lower
clay, whichever is higher. The wells will be placed around
the proposed underpinning excavations for Units 1 and 2.
Educator wells will be placed through the turbine building
floor at elevation 614' to complete the system. To date, the
subcontractor has mobilized this equipment and jetted in these
wells on the east side of the Unit 2 auxiliary building. Work
has been stopped pending submittal of the subcomtractor's

procedures for Bechtel approval.

C) Auxiliary Building Railroad Bay

1)

2)

Settlement monitoring

Figure 2 has been revised to include settlemmets in this area as
of August 3, 1979.

Crack mapping

Crack maps for the railroad bay are shown in Figures 84 and 86.

17



3) Structural analysis

The auxiliary building railroad bay will be analyzed for

differential settlemeant. — L £ A

-
o

——— -

D) Service Water Pump Structure
1) Shear-wave velocity measurements

To accurately determine the dynamic vertical stiffness of

piles which will be used to support the portion of the structure
on fill, three sets of cross-hole shear-wave velocity measurements
have been made at the locations shown in Figure 67. These
locations correspond to the proposed pile locations. When
measurement results have been obtained, the dynamic vertical
stiffness of the piles will be used for modeling soil-

structure interaction for seismic analysis.
2) Settlement monitoring
Figure 2 has been revised to include settlment data for this

structure as of August 3, 1979. There has been no detectable

settlment for this |tructu:e7/to date.

18



3)

%)

Structural (stress) analysis

A pew analysis will be made for the service water pump structure
using conventional techniques and considering walls and slabs
with piling that will be used to support the portiom of the

structure on top of fill.
Seismic analysis

A modi i:c’q seismic analysis is in progress. The seismic
:nalys:s technique and criteria, and the mathematical model | 7
are discussed in Interim Report 6 of MCAR 24. The mathematical
model is shown in Figure 93. Upon coapletion of the analysis,
the L:?_a_c_:t on systems, components, and the structure will be
evaluated. Preliminary results indicate that the impact may

be minimal. \\ \

Borated Water Storage Tanks and Tank Farm Area

1)

Settlement monitoring

As reported in Interim Report 6 of MCAR 24, the borated water

storage tanks will be constructed, filled with water, and

monitored for settlement.

19



F)

(??Any comments regarding startup and hydrostatic testing??)

2) Tank farm investigation for air line leak

SEE INSERT 20A
B e e L EueTIER T S

3) Crack mapping
Crack maps for this area are showa it Figure 87.
Emergency Diesel Fuel 0il Storage Tanks

The diesel fuel oil storage tanks are buried structures that have already
been subjected to a full-scale loading by filling with water. -
Settlements under these test conditions were minimal. Actual

settlment of the tanks will be associated primarily with settlment

of the underlying and surrounding fill under its own weight. Because

the tanks will be settling with the fill, the differential movements
between the tanks and the surrounding soil and piping will be

winimal, and the connections can be expectad to settle approximately
equally with the tanks. Details ?rggiding reasonable flexibility

will be developed to satisfy all /requirements.

\\ ,’vl U e

20



G) Underground Utilities
1) Piping ia fill

For the borated water lines, service water lines, and condensate
lines, profiling and stress analysis have been discussed in
Revision 2 of the response to Question 17 and in the response
to Question 19 of the NRC 10 CFR 50.54(f) request. Figure 2&-;1.
Godbara, 20in0,and Dunnitlibt ..
y+¥ shows the pipe profiles done by &P ,1n addition to the

profiles given in Figure 60 of Interim Report 5 of MCAR 24,
2) Duct banks and conduit in £411 P wof

Monitoring programs for the Seismic Category I duct banks and

conduit in f1ill have been discussed in the response to the

NRC's Question regarding 10 CFR 50.54(f), Revision 1. Stress

analysis has been discussed in the response to the NRC's

Question 13 of the 10 CFR 50.54(f) request.

3) Future settlment

(To be provided by Geotech)

21



Quality Assurance and Quality Control Work Related to Plant Area Fill

A) Resumption of Q-Listed Backfill Operation

Prerequisites for the resumption of Q-listed backfill operations have

been met. These prerequisites were described in the summary report

of the July 18, 1979, presentation to the NRC (Presentation to NRC:

10 CFR 50.55(e) report, ?7date??). Q-listed backfill work resumed the week of
August 6, 1979, in the tank farm area inside the ring foundation of

the primary makeup water storage tanks.

B) Quality Assurance Program Related to Remedial Work in the Plant
Area Fill

" Development of the quality assurance (QA) program for all remedial work
(i.e., permanent plant area dewatering; local dewatering required
for underpinning; underpinning, piling and grouting works) in the

plant fill area is in progress.

QA requirementsfor the excavation, underpinning, and concrete

backfill ===!!or the auxiliary building electrical penetratior areas
and feedwater isolation valve pits have been developed. The following
operations will be controlled by the QA program.

1) The design, materials, installation, testing, concreting,
grouting, and other incidentals for the permanent underpinning
(with caissons) of the auxiliary building penetration areas

22



2) The excavatiom, mass concreting, and grouting under the feedwater

isolation valve pit structures

Effect on Project Schedule

(To be provided by cost and scheduling)

}S‘.'sm:ud by:

Reviewed ‘03 3

Approved by:

Concurrence by:

5/'% 3
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The purpore of this investigation is two fold:

G\) 1. To further imnvestigate soil conditions of the Tank Farm area.

o 2

. the southern part of the Tank Fz *“Nac generated by a
5or construction air line, M@cha& to 3 zb“.-

/

[a

Order of Events

 ———————————————————————

To investigate concerns over air bubbl.es observed <m—azzaf s in

Wy 4

*v‘.' L

—

I. NRC s__pc;'gr/hu concern <wex May 16, 1979 over air bubbles
observed during inspectionm.

Project manager and superintendent ﬁ observed this condition

N2,
¢ and concurrred with NRC inspector that a problem may have
\ occured.
i 3. May 19, 1979 Geotech and survey identified air leak locations
on survey sketch. See attached sketch and explanation.
i¥ 4. Alr line has been disconnected. w/‘n -7
-~ 'b.;'v\-! oo rgr Thae
. Uljy.//Y ' \'\-sJ Fu®
¢ 5. Week of May 21, 1979 Geotech againschecked area and visTaidy
could see nc damage to site as ruul;\7o£ air bubbles.
e ™ R T
4,. ., i/ 6., Test pit 1A shown on sketch attached was started 5-21-79 and
4' o ) cocpleted 5-23-79.
‘" "‘-.;‘ 7. Plate load test f1 was started 6-27-79 and completed 6-28-79.
ok N "
e kaf' Plate load test f2 was started 7-3-79 and completed 7-4-79.
.‘\. eled
| 9.” And inspection pit was dug om July 13, 1979, See attached
v sketch.
Gr: \ '.‘h
10. Dr. Peck's presentation July 18, 1979 to the NRC also addressed
h‘.\\\ these concerns.
x; T1. Five additional borings were at locations shown on the attached
sketch, borings are also attached from July 19 chrough July 23,
1979.
%t 12, All waterial inside ring walls was reroved to clevatlon 629.0

and will Le replaced and recowpacted.
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Ttem 3, Tank Farm Investigationm

Location of Alr Bubbles
May 19th 1979
Located by Field Survey and '
Inspected by Ceotech See Sketch—33~ (e Yy

{3 a small water-filled depression with a lesser amount of
exiting bubbles.

{s an observation well with water bubbling out.

is a small water-filled depressionm with sufficient bubble
activity to agitate sand in the water.

is an excavated area 4' + in depth exhibiting the most intensive
bubble activity.

is an area of standing water with several streams of bubbles
appearing; no sand agitation.

i{s an observation 9011 with slight bubbling water in the casing.

P P B BPB P*

{s a cluster of 3 water-filled depressions with a lesser amount
of exiting bubbles.

7‘ Ne s . A C'V'f‘rf\.ol {" ‘Oc‘\.f_;—'

’a G v bubbhlesq Chonly - ;-) 44 J
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MCFT 26 8 (Tt 3 e) )

e
Item 9, Tarnk Farm Ianvestigation

-

On July 13, 1979, J. 0. Wanzeck of Bechtel/Geotech along with p"(c"_u:“
M. Peterson of Bechtel/Field and D. Sibbald of Consumers Power "‘:‘ s |
witnessed an inspection pit at § 4628 to S 4641 and East 251 w4 1
to East 273 ‘o the tank farm area. The pit was excavated from , (\d’\'
Elevation 628.0+ 6" to Elevation 616.0+ 6". The top 4.0' vas

wet and disturbed material and all soil of this type will be

removed before any £ill can be replaced. The next 2.0' will

be inspected carefully and replaced if necessary. From

Elevation 622.0 to 616.0, the material was compacted gray and

brown clay with some sand and sand pockets. There was no

evidence of any undermining from air bubbles. Four borings

also will be started July 16, 1979 to investigate other areas

of concern.
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Item L0, Tank Farm INvestipation

From Dr. Peck's presentation to NEC on July 168, 1979

L — P o wn® SBsan,
-

Ono-mh-‘nrn-u-clw-louuou-aﬁ.m Norated Vater Tanks\./u::ncath Vot
~cheme-Lanks the investigations have indtcated bdbetter and more
consistent subsurface conditions than beneath the Diesel Cencrator
: Building. It is proposcd to £411 the tanks with water as a test
/,v load. The £illing will comstitute full-scale proof tests with
respect to the bearing capacicy of the subsoil., It is anticipated
(f L that the ‘anks will settle under the tests load, and this scttle~
fAJ /M’ ment will increase the bearing capacity. Furthermore, by making
jﬂ( A_ settlement observations at various depths in the subsoil during
'  and after the test loading and by cozbining this information with
stress calcu'ations and theory, it will be possible to make reasonable

b.ﬁ' settlement predictions that take into account the actual subsurface
f / conditions under realistic loadings. 3
»e "

xl
Itemdl, Tank Farm Investigation

Boring Logs t-22, T-23, T-24, T-25 and T-26 attached
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pv"r).'ﬁ el f.-:.v v Lol AC" :‘.\..
Conclunions and Recomiscndaticss.

After review of available data it was comcluded that the air bubbles
/ caused no problems. The soil ceaditicss within the Tank Famm as
w.h shown by plate load tests, test pits ané borings show consistently

_~>»better conditions than under the Diesel Gecerator Duilding.

material. This will vary in depth £roz 0.5' to approximately 5.0'.
pa 7 The structure sand within the ring walls of the tanks has been
removed or will be recoved and reco=pacted to 857 relative density.
M' The tanks upon completion will then bte filled with water and tested
for settlement.

do”
,6 M A careful clean up of the Tank Farm area will remove any questionable
fiot

-~

We feel that «wehe the work that has been dome and that which will be| -~ e
done should insure that this area will ceet all requirements. hall \

P R

Yeo _.? 9
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EFFECT Ol PROJECT SCHUTDULE

The remedial actions addressed in this rcport are not anticipated to
causc a delay in the fucl load or operation of cither Unit. Those
actions which direcctly ruti%n the completion of system installations
have been scheduled to include appropriate work-around or changes in
the testing sequence so that no delay in the pre-operational testing
and startup activity is nececssary.

The milestone schelle for major remedial actions is as follows:
G 1 F

Aug. 15, 1979 Start surcharge removal

Oct. 01, 1979 Start structural completion and system installation
June 01, 1980 Complete Unit 2 Diesel-Generator Systems

Aug. 01, 1980 Couplete Unit 1 Diesel-Generator Systems

Auxilia u ing P t 4 edw n Valve P

Oct. 01, 1979 Sturt temporary dewatering & underpinning access
shafts

Apr. 01, 1980 Complete installation of bearing cassions

June 15, 1980 Ccmplete removal of texporary dewatering system

Service Water Pump 55;355253

Oct. 01, 1979 Start piling testing program
Dec. 01, 1979 Start installation of permanent piles
Mar. 01, 1980 Cemplete tie~in of piles to building

Seisnic Category 1 Tanks (BWST) >

Dec. 15, 1979 Start pre-op testing using Unit 2 BWST

Dec. 1979 Perform preloading of the Unit 1 BWST
thru

June 1980

Sep. 01, 1980 Start pre-op testing using Unit 1 BWST

Sep. 1980 Perform preloading of the Unit 2 BWST
thru

Mar. 1981

May 1981 Return the Unit 2 DWST for plant startup

@u.mwm;m

Oct. 15, 1979 Finalize design criteria

Dec. 15, 1979 1Issue specification and dravings
Mar. 15, 1980 Award subcontract for installation
Oct. 01, 1980 Begin dowatering

Apr. 01, 1981 Scart recharge rate testing

June 01, 1981 Place system in permanent operation



10

11

DRAWING SUMMARY

Figures Included in MCAR 24

Title
Diesel Generator Building

Settlement Data

Foundation Settlement Monitoring
Settlement Record Table
Settlement Record Table, Sheet 2

Settlement Data

Settlement Data

Seismic Category I Structures
Seismic Category II Structures
Diesel Generator Building

Bechtel Borings, Dutch Cone
Penetrations, and Test Pit Locations
in Main Plant Area (1978)

Diesel Generator Building
Boring Plan

Diesel Generator Building
Underground Utilities Plan

Diesel Generator Building
Underground Utilities Section

Diesel Generator Building
Proposed Surcharge Requirements
Plan and Sections

Submitted with
Interim Report

1, 2 (Replaced by
Figures 43
and 44)

34 5

3 &; 3

7

3 (Replaced by
Figure 13)

3 (Replaced by
Figure 14)

3,4, 5



14

14-1

16

17
18

19

20
21
22
23

24
25
26
27

28

Diesel Generator Building
Proposed Surcharge Requirements
Sections and Details

Diesel Generator Building
Settlement Data

Diesel Generator Building
Settlement Data, Sheet 1

Diesel Generator Building
Settlement Data, Sheet 2

Diesel Generator Building
Settlement Data Time Rate

Diesel Generator Pedestal 4
Settlement Data Time Rate

Instrument Location Plan

Diesel Generator Building Crack
Monitoring

Designations and Locations of
Surveyed Pipelines, January 1979

Tank Farm Boring Plan
Cross Section A-A Tank Farm
Cross Section B~B Tank Farm

Cross Section D-D Diesel
Generator Building

Cross Section E~E Nesel
Generator Building

Cross Section F-F Diesel
Generator Building

Cross Section G-G Diesel
Generator Building

Cross Section H~H Diesel
Generator Building

Cross Section I-I Diesel
Generator Building

3’6.7

4 (Replaced by
Figure 43)

4 (Replaced by
Figure 44)



29

30

i1

32

33

35
36
37
38
39

40
4l

4o

Panetrometer Readings Test Pit 1
douth Wall Diesel Generator Building

Penetrometer Readings Test Pit 3
North Wall Tank Faro /rer

Penetrometer Readings East Wall of
Test Pit 2 Condensate Water Tank
Area, Sheet 1 of 2

Penetrometer Readings East “all of
Test Pit 2 Condensats Water Tank
Area, Sheet 2 of 2

Field Density Test Results
Plasticity Chart

Water Contenr Versus Elevation

Dry Unic Weight Jersus Elevatios
Total Uni- Weight Versus Elevatiom

Shear Sty gw Versus Elevation

Sheut lrreajeh Varsve Loisture sonisar

Diesel Gematator wuila'ing
Test Pit Bering L4gs

Diesel Generutor Building
Preload Plan

Diesel Geverator Building
Additional Boring Locations
and Details

Diesel Generator Building
Jettlement Data - Building Markers

Diesel Generator Building
Settlement Data - Pedestal Markers

Crick Mapping Diesel Cenerator
B % ‘tl.

Diasel Gerer. tor Building Settlement
Data . %oriss Anchors and Surface
Plates Area, nd Cluster Plan

5 (Repluced by
Figure 67)

5. 'g,

34 3



47
48
49
50
51
52
33
54

35

56

(E

Diesel Generator Building Settlement
Data, Borros Anchors and Surface Plates,
Area A

Diesel Generator Building Settlement
Data, Borros Anchors and Surface Plates,
Area A

Diesel Generator Building Settlement
Data, Borros Anchors and Surface Plates,
Ar«a B

Diesel Generatnr Building Settlement
Data, Borros Anchors and Surface Plates,
Areas B and C

Diesel Generator Building Settlement
Data, Borros Anchors and Surface Plates,
Area C

Diesel Generator Building Settlement
Data, Borros Anchors and Surface Plates,
Areas C and D

Diesel Generator Building Settlement
Data, Borros Anchors and Surface Plates,
Area D

Dies2l Generator Building Settlement
Data, Borros Anchors and Surface Plates,
Area E

Diesel Generator Building Settlement
Data, Borros Anchors and Surface Plates

Diesel Generator Building Settlement
Data, Borros Anchors and Surface Plates,
Areas A, B, D, and South of Building

Diesel Generator Building Settlement
Data Piezometers and Cooling Pond

Diesel Generator Building Settlement
Data Piezometers ~ Sheet 1

Diesel Generator Building Settlement
Data Piezometers - Sheet 2

Diesel Generator Buildirg Surveyed
Pipelines Profiles by GZD

Diesel Generator Building Surveyed
Pipelines Profiles by GZD -~ Sheet 2

3,

5,

3,

3,

5,

5,

5,

3,

5,

5,



62

63

o A

65
66
‘67

68
69

70

72

3

74

75

7%

Mc3el Generator Building Plan
ct Pipe Yrofiling Locacion:

" o»

Crack !"@yping Service Watzr Pump
Structure

Auxiliary Building Plan

Auxiliary Bailding « Typical Sectica
Excavatfon Plan

Excavation Cros. Saction

Plant Area Boring Pl.u

Cruss Section H-H
Auxiliary Building - North

Crcss S:ction F-F
Auxiliary Building - South

Feedwater Isolation Valve Pit
Upits 1 and ? Temporary Suppor:
for Underpinning

Auxiliary Building Electrical
Peretration Area (Looking West)
Fiiite Element Model

Avgilliary Buiflding Eiectrical
Pansrration Area (Louking
Finits Elemeat Model

c
b ]
Soutna)

Auxiliary Building Unit 1
Electricel Penetration Area
Temporary External Support -
Plans and Sections

Auxiliary Building and Feedwater
Isolation Valve Pit Units 1 and 2
Dewatering Plans and Details

Auxiliary Building and Feedwater
Isolation Valve Pit Units 1 and 2
£xcavation and Ccacrete Backfill -
Plans and Details

Auxiliary Building Walls,
Crack Mapping, Sh 1

(Replaced by

Figures 89 and 30)

6

(Replaced by

Figures 91 and 92)
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78

79

81

82

83

84

85

86

87

89

90

91

Auxiliary Building Walls,
Crack Mapping, Sh 2

Auxiliary Building Floors,
Crack Mapping, Sh 1

Auxiliary Building Floors,
Crack Mapping, Sh 2

Service Water Pump Structure
Concrete Floor Plans

Service Water Pump Structure
Typical Section

Cross Section I~I
Service Water Pump Structure

Service Water Pump Structure

Structural Pile Locations and Details

Auxiliary Building Crack Mapping

Railroad Bay Walls

Auxiliary Building Crack Mapping

Control Tower Walls

Auxiliary Building Crack Mapping
Control Tower and Railroad Bay

Borated Waver Storage Tanks and
Feedwater Isolation Valve Chambers

Crzack Mapping

Diesel Generator Building Location of
Deep Borros Anchors and Sondex

Auxiliary Building Unit 1
Plant Area Dewatering

Auxiliary Building Unit 2
Pland Area Dewatering

Ausiliary Building and Feedwater

Isolation Valve Chamber, Unit 1
Excavation, Underpinning, Backfilli.g
Plan, Sections and Details



92

23

94

Auxiliary Building and Feedwater
Isolation Valve Chamber, Unit 2
Excavation, Underpinning, Backfilling
Plan, Sections and Details

Mathematical Model for Service Water
Pump Structure Modified Seismic Analysis

Tank Farm Investigation
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CHANGE NOTICS Comtroiled Cogy No. /O

M

, m,femm s changed as csscribed Delowe. CCOCUMENT NQ. CHANGE NOTICZ NQ.
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TRAINING AND QUALIFICATION OF INSPECTION b .
TEST AND AUDIT PERSONNEL ol '
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United States Testing Company, Inc.

DOCUMENT OF QUALIFICATION
(ANSI N45 - 2.6)

This is to cersify that

has been and is qualified to perform inspection and testing services in the following areas:

His capability in these areas is Level

Basis for Certification:

Formai Education

Related Training

Related Experience 4

Effactive Period of Certification: / / Thry / /
By:

Designated Representative
United States Testing Company, Inc.
Form USTF -TQ - 1.4(11/79)
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This srocadura w~as writtan =3 sravide assurance that nicac

States Tescing Comoany nersonne! assigned t3 perform insgec-
tions, tests, and audits are fylly sriineg and qualified as

required for their work on eacs prajecs.

SCoPE

This procadure is intended t2 meer She intent of ANSI V45.2.35,
"Qualification of [nspecticn, Zxaminasion and Test Personne!
for Nuclear Ficilities and Squipment”, and ANSI 145.2.23,
"Qualification of Quality Assurance Audic Sersonne’” standards
s applicacle 2 the work performec. The aracacurs is therafare
Sroken down inta twe main sectisns sa tNe raguiremants of eac¢n
standard may de completaly covered.  ‘londestructive tasting
sersannel will be trained and zar<ifiad in icsordanca wish
UST.TC-1A. Training and Physical Zxamination sccumenta-
tion for NOT personne! shall, nowever, %e ‘n acsardanca wish
this precsdure.

RESUIREMENTS )

The United Statas Testing Cemoany will assign 3nly tnose sersonne!
wNC are groper's trained ana qualified t3 ser<orm tne required
service. Qualification recarss of Unitad Stacas Testing cersanne]
#1171 Se maintaines Soth in the Hoooken and site office wnen so
specified in the Project's 0.A. ‘anual. Training records snail

be maintained at the United States Testing Tocation wners tne
trafning was administered. Training and Qualifizazion recards of
any perscnnel performing worc for a client will be availao!e s
that ¢lient.

RESPONSIBILITIES

1.0 Cerzification Ressonsisilis:as

1.1 Vice President of Power Generazien Servicas

The Vica Prasident or nis designee shal! certi®y the sualifi.
cations of Lead Auditars. The Vice Presicent ar Ats designee
are also authorized to svalyate and cersify all Level [I!
{nspection and Test persornel, as well as Levels [ & [I
[nspection anc Test personne!l.

1.2 Yice President of ‘uclear csnstruction Inspecstion
The ice President or his cesignee are authcrized 3 avaliate

and certify Level [II, Il and ! Inspecticn 2na Test cersonne!
in his area of ressonsinéligy.
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1.3 Vice Presidant of Nondestructive Testing

The Yizs President is au:norf;sc 0 evalyata

and certify Lavel 1II! {nspection ang Test per-
sonnel in nis area of responsibilicy,

1.4 Managers
Project Managers, the Audit Manager znd :ne Managar
of Specfal “rojects dre authroized to evaiuate ang
ce tify Lead Audicars and Level [ ang I perscnnel,
other than Nondestructive Testing zersonnel, in
their areas of responsisfifsy.

1.5 Level III Persanne!

~evel [II personnel dre authorized ta avalyaze
and certify Level I1I and [ persannel,

1.8 Level II Parsconne!

tevel [I persanne! are aythorized =23 avalyate ansg
certify Level ! perscnne’.

2.9 Adminissrative 3esoonsisilities

“»

2.1 Project Managers

2.1.1 Projecs: Managers shall dssure that persgonne]
dssigned to perform wark on their projects
are certified and recertified in accordance
with the requirements of this procedure. They
shall also be responsiple far estadlisning train.
fng r~equirements for their personnel.

2.1.2 They shall dssure that records are syrrent and thas
they are transmitted to the Persanrnel Records
Controllers for retention.

2.1.3 They shall S¢ responsinie =3 tne estazlisnmens
dnd maintenance of the Hoboken sersannel files f3r
thefr projects and shall designate the Hoboken
Personne! Records Controllers.

2.2 Site Project Supervisors
$.2.1 S$its Projest Sugervisars snall assure that their

personnal are certifieqd ang recertified in acears.
ance witn the requiremenczs of tnis pracedure.
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2.2.2 Site Project Supervisors snall 2ssign 2 sersan
0 serve as the Site Perscnne!l Racords Controiler.

2.2.3 leleted

“y

Delateq

2.3.1 Deleted
$fte Personne! Recards Contrallers

2.4.1 Site Records Contraliers snall estaolisn ang
maintain a centra) fi'e which centains a
sersonnel file for aach amgloyee requiring
certification. Saepn sersonne’ file will contain
the certificatian recards fgentifisd in Section v,
aras. §,7 & 3 and Section VI, para. 8§, and the train.
fng records flentified in Sectian V Par. 1.3 and
Sectieon Y1 para. 3.3.5 as a2pliicanle 23 the indfvidyal,
Copies o Qqualificacziasn recards snall he transmissaq
0 the Horgkan Recards Centraller as they are develgs-
2d and ypdated.

2.4.1.1 when Forn JSTF«TQ-1.5 “Training Recorg- 2
Group Instruction® is usea, a COQy of znis
reccrd shall e placed in the file of gacn
indfvidual who Participated in the trafning.

assfgn a un'que number to each Training
Record Group Instruction, reference this
unique number on the Training Recard Ingivi.
dual Instruction Form USTF-TQ-1.3 far eacn
participant, ang mafntaining a #ile folder
of the Training Record Group Instrucsion form N
USTF-TQ-1.5.

2.4.1.2 \When Form USTF-TQ-1.7 ‘Trafning Record-Grayn
Self Instrycsian” is usea, the same reguire-
MeNTS as specifiad “ar Form USTF=TQ-1.5 asove
shall apply,.

2.4.2 ‘ihen so 2ssigned by tie Sisa Proiect Sucervisor, the Site
Perscnne! Records Controller snall se responsicle T the Sica
Prajact Sucervisor far estadlishing 2 mesnog of timely noti.
fication far review and recariification of sersonnel, ans
review of training documentation. |
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V. TRAINING AND JUALIFT

Hoooken Persanne;
$.5.1 The Hodoken
all af she
section far fodoken ang

and for pProjects wnare there

Controller.

The Hoookan
tafn a central
This file snall
tien records.

Jersonnel
contain

2.5.3 Delated.

Recards Cancro!
duties specifiad

Records Controller shall a1
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Recards Centrolier

Tar snal} serform

tn Par. 2.4 of this
Sranch Qf%ice 2ersonne!
is ng Size Records

SO maine
emoioyaees.
qualifica-

file for a1l
the amplayees

SATION OF INSPECTION AND TSST 2eRsanysL

—

1.9 Trainfng

1.1

—
~

Training eragrams, wil]
Jects. The exace
#staniisneg in a Project Q.c.

Se estadiisned an 2 individyal
evalyatian gof their
Manager. Qn
lised whenevar Possidla.
Personne! newly d.s1gned 22 a
orientatign training.

trafning requirements o effice persanne!

!

Se establisned for site pro-
format of shig Jrogram «il]
Procedure,

Se

Dasis following

qualifications 37 the Prajece
the job training will

5S¢ stressad and

pProject will recefve

rmation required by

an fndividyal o ‘amiliarizc Nimsel#® wieh the orojecse

e provided.
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1.4 Training Recards - All trafning whesner i Se ?

aricn:a:ion/1ndcc:rfna:ion, ircup lectyres, cne-%o-

one trafning, self-instructian ar en-tne-jop training,
shall e recarded. 4hen, ncwever, tne trafning resyics

'n the preparation of Proficiency Zvaluation Recars, ¥
d training record is NCT necessary. Training records

shall identify she Person or persans undergoing training,
the topic, the fnstructar's name (¢ self-taygne,

the person's awn name), and the date the trafning was
completed. Thwe below forms may be ysad for this pyr-

PoOse or special forms may se developed.

1.4.1 Form USTF-TQ-1.3 "Training Recors . [ndividyal
[nstruction” is fntendeq far recording specific
training given 23 an fndividual 3y an fnssrucetor
or self-instructios.

1.4.2 Form USTF-TQ-1.5 ‘Training Recors . Group
[nstruction” fs intendeqd “3p recording tr2ining

given 2o a Jrouc of secpia 3v an instrucsar. ;q
1.4.3 Form UST#-TQ-1.7 “Training Recorg -3roup 3ei¥ ?

[nstruction" ig fntendeqd #ar recarding training

jtven ta a groyp o# Je3cie Oy cirzulating writ=an ‘e

material far salf-instrucsion.
2.0 Levels o¢ c3%adilisy

2.1 There are tnree lavels of capadilicy (1,11 and iil) for
quality personnel performing inspectian adnd testing
ctivities, G

2.2 The duties and responsidilites far each leve! of capa-
3MTity shall pe 2s follows:

1) Level I:

45 soecifiad in applicadle Standards, procedures
and specifications.

%) Use of the necessary inspection, measuring and
testing equipmen: required far performance of
the designated fnspections and tests referrad
t0 fn (a) adove.

¢) Calidrasion of frspection, measuring and tes:.
fng equipmen: s specified in 2roceduyres.
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The education and experiance requirements
specified below shall not be Sreated as

ansolyta w~nen ather facsors Zravica reasonadie

task. - - y in

2 given job througn srevious perfirmanca or satisfaciory
comoletion of groficiancy evaliation as specifiad in
Jar. 4.7 telow.

.

Lavel [ Requirements

-

9 de ¢cansicered for ¢
subject S0 the coandis
follewing reguirements:

TwQ years of rela
testing, examinat
at oower 3lants,
or other

High school

experiance

or fnsoectf

fndustrial

fties, or

Compietion of college Tevel work leading ¢
Associate Degree in a related discinline o
three months of related experience in equi
lent testing, examination or inspection ac
tivities at power plants, heavy industrial

b

facilities or other similar facilicies.

ry

[ Requirements

onsidered for certific
t %0 the conditions o
lowing requirements:

One year of satisfactory cerforman
i, or

MY an

gxnerie
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Completion of college lTave! work Teading 29

an Associates degree in 3 related discipline

plus one year or related @xperience in equiva.
Tent testing examinasian ar fnspcecsion ac.
tivities at sower plants, heavy industrial
facilities or ather similar facilizies, ar

Four-year cellege cegree plys Six-nonghs o
related experience in equivalent testing,
examinatian gr inspecsian activitias at sgwer
plants, Neavy indystrial facilities gr Qther
similar facilities.

Leve! [I! Recuiﬂemgn:s

To be
(subj

considered fopr certification, a candidate myss
€ct %0 the conditigns of 3.1.2) sazigey one of

the followfng recuirements:

(1)

~~
~a
~—

(3)

(4)

Six years of satisfacsory cerfirmance as 3 Lave!
[, or h
High schoal graduate plys ten years of relazedq
@x2erience in equivalent t2sting, aximinasian or
fnspection dctivities as sgwer 2lants, neavy ine.
dustrial facilicies Or ather similar facilities,
or high schoo! §racuacte olus afgnsg sears exper.
fence 1n equivaient testing, examinasion or in.
spection activities a4t power plancs, neavy ine
dustrial facilities or other similapr facilities,
with at least two years as Level II. As Teast

with nuclear facilities; or 1¢ net, the individual
shall have trafning sufficient S0 e aczua‘incaq
thoroughly with the quality assurance aspects of

2 nuclear facilicy, or

Associate Jegree and seoven rears of related ax.
perience in equivalent tasting, examinasian or
inspection dctivitias 2t power clants, heavy in-
dustrial facilisies ar other similar facilistes.
At Teass two years of this excerfance snhoyuld se
dssociated with nuclear facilities; gr i# net,
the individual ghal have training suficient

to be acquainted thoroughly with =he Qualisy
dssurance ascects o¢ 3 Tuclear facilisy, or

Four-year college degree nlys five years o¢ rp.
'4ted exderizncs i1 e2uivalans testing, examina.
tion or insgecsian activities at power 2lancs,
Tedvy industrial fazilisies or Sther sinilar 4.
cilities.
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3Y 0ral interyiew 4nd dractical
=Ne candidate's proficien
'f‘f:a:ion in each MaAJer area of
wWhich he {g Fequired to perfarm. ’
the ora) Interyiaw aANd pracstical
°e recorded en form Tumber ysSTr.rt

! ?ecu‘vsments

The Candidats fap Level [ cqp
"equired s lemonstrass nis a
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‘" the major drea gr special

Certified. The demongserys
7Y oral Tnterview ang
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The recording of insp
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The oractical demonstration shall be concuctas

in such 2 manner 3s t2 allow the examiner %0
evaluyate the Level [ candicatas ocer¥ormance Zure-
ing the actual impiementaticon of inspection or
tasting srocedures. The check points descriled

in 4.2b above snhall e uted =3 evaluate the cangi-
date's proficiency during the practical cemenjitri-
tions.

0

4.3 Level [I Requirements

a) The proficiency of candidates for Level [l certi-
fication snall be evaluyated in the same manner as
specified for Lavel [ personnel except that the re-
suirements for evaluation and reporting of insgec-
tion and test results snall be given 3greater emona-
sis than the requirements for methods of implementa-

tion.
2) Candisates for Lavel [I car* tion wno are recuired
%0 prepare inspecticn or tes- prucedures snall be
requiregd t0 demonstrace the ificiency in tnis ac-
tivity. The candidata for fication snall Se given '
the appliicable engineerin fications, Jrawings,
ANSI Standards, anc refer. . .oces necassary for

preparation of inspection anc testing procacures.
Candidates for Level [I certification shall alsd
demonszrate proficiency in supervising of Level |
personnel.

4.4 Lavel Il Requirements

a) The proficiency of cancidates for Leve!l III certifica-
tion shall be evaluated in the same manner is speci-
fied in 4.3b above for Jrecaring inspection or testing
procedures.

5) In addition to the requirement for demonstrating pro-
ficiency in the preparaticn of insgection plans or pro-
cedures, the Level [[[ candidate shall 2e recuired %2
demonstrate a full understanding of the csnstruction 1
quality cantral program requirements csntained in the
applicable client project documents. A Level [Il person
shall also be capadble of reviewing and aperoving inspect-
fon, examination and testing proc.dures, evaluating the
adequacy of activities to accompiisn the fnspection,
examination and test cbjectives and organizing and
regorting inscection and tast results. This demenstration
of proficiency snall de by oral examinaticn

e

—
-—
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§.0 Physical Examinations

{. Continued

§.1 For Level [II, II or [ personnel, an eye
examination for visual acuity and color ’
vision snall be required as specified Helaw.

-3

§.2 Personnel shall be capable of reading with |7
natural or corrected vision the J-[ Tetsars on
a standard Jaeger's or equivalent type test -
chart for near distance vision.

5.3 The Concrete Reactor Vessel and Cantainment |
personnel qualified to ASME Section I[II, i, |7
Division 2, shall have natural or correctad
far distance vision of 20-40 by the Linear
Snellen Scale.

§.4 The personnel shall be capancle of distinguisning
the difference batween the arimary colers.

§.5 Results of these examinations shall b%e regarded
on form No. USTF-TQ-1.2.

§.0 Certification

§.1 Certification records for Level [II, Il and I per-
sonnel shall be maintained on file both at the site
'n::rc the person is empioyed and in Hoboken home
office.

§.2 Level III, Il and [ certification records shall
contain the following:

1) A Proficiency Evaluation Record Form No. USTF-TG-1.1.
2) A Physical Examination Record, Form No. USTF-TQ-1.2.
3) Deleted. ‘8 |7 .

4) A completed Oocument of Qualifications, Form
No. USTF-TQ-1.4.
| @
6.3 Level! III, II, and [ certification records #ar |5
personnel transferred from another site:
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§.3(Cont'd)

o

1)

2)

A new Proficiancy Evaluaticn Form
No. USTF-TQ-1.1. prepared by the
new site.

An up to date Physical Examination
Record Form No. USTF-TQ-1.2.

A completead Jocument oF Qualificatiaon
Form No. USTF.1.4, updated, i#f required
Oy the previous sita.

(Note: Past training recsrds are not
required since the resulss of pasc
training is reflectad in the Jocument
of Qualificazion.)

Level [II, Il and [ certification recards
for personnel temporarily assigned =g
the site:

A new Proficiency Zvaluaction Form Ne. USTF.
TQ-1.1 prepared 5y the site he is temporarily
assigned ts or the Hoboken staff,

An up to date Physical Exmaniation Racord
Form No. USTF.TQ.1.2.

An up to date Completed Document of Qualifi-
cation Form No. USTF-1.4.

(Note: Past training records are nc: required
since the results of past training is reflect-
ed in the Document of Qualificaziaon.)
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7.0 Recertification

7.1 A1l Leve! [It, T an~ | perscne’ shail te
recertified @very two veiars in accordance Z
witn gne of the fo Iqwing Criteria:

1) Recertificatian ef continuing satfs7actory gt
perfarmance in inspection ind testing :
dctivities covered by the original Prificiency 2

Evaluation ar. ..

2) Re-evalyation in dccordance witn 23r. v 4.9 le
Proficiency Evalyacion.

7.2 The examinatian specified ia Par.v.5.0 Physical »
Ixamination snall Se repeated annually,

7.3 The Jocument s+ Qualifications Farm Yo. UST-.TQ-1.4
shall be updacee Svery Lwe vears. \New ireas af
inspection and tes: qua'™s 1cations and additianal
experience oorainag since the Praviaus certificatian 2
shall be acded. The ariginal Joecument of
Qualificatiang Ferm shall ne cuntarsigned ang
dated neneasn :tne Iriginal signature and dace ar
3 new Jocument o¢ Juaiifications Farm shall de
Srefared, signed ang dated.

7.4 Lavel [T, II and 1 recertificaticn recurss e
shall consist of she following: !

1) A recertified or new Proficiancy tvaluasion
Record, Form Noe. USTF-TQ-1.1. -

2) The recarcificazisn of the original Proficiency
Evluation Racord, based upon cantinying
satfsfactory perfarvance, per para. v.7.1 (1),
shall pe documented on the bdottom of (ais recsrg,

3) The documenzatige uf a re-evaiuazis: ser
para. V.7.1 (2), far recertificasior s/2i! be
made on 2 new form The new farnm $r3V) e
completes as specified in para. Y.48.40.

2) A Physical Examination Record Form No. USTE.
TQ-1.2. .

“.

3) An yzdated soCumens of Qualifizasions, form »
No. USTF-TG-1.4,
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3.0 Certification o# lncreaced Caocadilisias

3.1

When personne! ga:s sufficient increased
capadilities to qualify them =2 serfarm
additional majo- areas of fnspection ar
tést, these ney qualifications shall be
certified in accordance wish gne of the
following methogs.

1) Recartify the sersaon as specified in

Par. v.7.0 (excluding physical examina-

tien) or...

2) Suoplemen: the 2473%ing cerzifizacion

records 3y completing a new Prafictency

Evalunrtion Recard Farm No. UST-TQ-1.1.
This record srall fdentify tne new
dreas of qualification.
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Jdefinitions

1 - w 4 fudsAdial P

Auditor - fn!‘vn;.:.:Jai whe participateas
An augit, fncluding Lead Auditars, technic
‘Peciaiists and others such as management
recresentatives and auditors-in-training.

2
o

w83d Auditor - An individual whose gxnerience

and training qualifies him to organize and 4i-
"eCT an auyd‘t, resnort auydics findings and eval

i4t& corrective action.

b

Jerformed
res or check!
avaiuyation

aiamen
ASSJ"
documentad
in accordance wish

o | ]
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Jualification of Ayditars

fu."ars assigned by Un *ed States ’-s. ng Campany
t0 perform audics sha! oossess proficiency commen-
surate with the sbsﬂe, omplexity or specia’ natuyre
of the act1v~"es twey ‘171 be alc':zﬂ, The ';ad.
Auditor is responsidle for assurin Jd
adre conducted by personnel wheo !

skills necessary for the tyoe

performed.

-

1§84 - 4 :
Walivication of Lead Ayditors

Aj? 9‘ the recu"emen s ¢f paragraphn 3
5”‘7{ oe met prior to being considered
resting Company Lez2d Au:f::r.

3.1 2 oerience - The prospeztive Lea
1tor swaT Nave verifiadie evicence that

mum of ten ) points under the fcllowing
ring cystem have bSeen accumulated. '

G
n 4
cor

Scucation (4 points maximum)
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3 dacnelors degree from an accredited fnstisye~
tion score two (2) points or if the degrae ig

fn engineering, ohysical sciences, mathemasics,
or quality assurance score thres (3) points pluys
an additional one (1) point for a masters degree
fn engineering, physical sciences, dusiness man-
agement or quality assurance from an accredited
fnstitusion.

3.1.2 Experience (3 points maximum)

Technical experience in engineering, manufacturing,
constryction, operation, or maintenance, score ane
1) point for eacn fyl! year with 4 maximum o¥ five
'S) points for this aspect of experience.

S experience ware in

[f two (2) or more years of thi
(1) additienal point,

the nuclear field scare one
or,

if two (2) ar more years of =h
quality assurance, scare two (
or,

5 experisnca werg in
\
/

i
2) additional points,

I two (2) or more vears of shis experience were in
quifting, score three (3, additional points, or,

if two (2) or more years of this experiancs wers in
suclear quality assurance, score three (3) addi-

tional points, or,

1f two (2) or more years of this experience were in |2
nuclear quality assuranca duciting, scare foyr (4)
additional points.

3:1:3 Other Credentials of Professional Competence (2
points maximum)

Certification of competency in engineering, science
Or quality assurance specialsies issuece and apcraved
Oy a4 State Agency, or Vationa! °rofessiona! Society,
score two (27 points.

3.1.4  Rights of Managemen: (2 poincs maximum)

The Lead Auditar's emoloyer retainsg the prersgative
t0 evaiuvate and validate other performance facstors
qyplicadle to auditng which may nos be explicitly

c2iled out in this stancdard.
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Examoles of thesa factors are leadersnin,
sound judgement, matyrity, analytical
ability, tenacity, past perfarmance, etc.

3.2 Communications Skill

The prospective Lead Auditors shall have the zan-
atility <o communicate effectively in the Znglish
language, hoth written and oral. These skills
shall be demenstrated 5y participation 'a audis
conferences and audit resort writing.

3.3 Training

Prospective Lead Auditors shall have training ta the
extent necessary %o assure their competance in audit-
fng skills required for assigned tasks. Training in
the following areas shall bSe given 5ased uoen the
Particular needs of eacn prospective Lzagd Auditar.

3.3.1 KXnowledge and understanding of nuclear-relaczad
codes, stancdarcs, regulatigas 2nd regu’atary
guides.

3.3.2 General structure of quality assurance programs
a4s 2 whole and applicadble e2lements such as or-
ganization; design control; pracurement docu-
ment control; instructions, procedures and draw-
ings; document control; ccntrol of purchase ma-
terfal equipment and services; idantificatian
and control of materials, narts 2nd components;
control of special processes; inssectior; test
control: control of measuring and tes: aquip-
ment; handling, storage and shipping; inspec-
tion, test, and operating status; nenconforming
materfals, parts, or components; corrective ac-
tion; quality assurance records; audits; coss
of quality; and quality informasion faedhacxk.

3.3.3 Auditing technicues o axamining, questioning,
evaluating ard reporting; methods of identify-
ing anc following up on co'rective action items;
and closing out audit findirngs.

3.3.4 Audit planning in the Qquality-related funcsians
for the foilowing activities: design, purchasing,
fabrication, handling, shipoing, storage, clean-
ing, e~ection, inscallacsticn, inscecticn, test-
ing, stasistics, nondescruz:ive examinasion,
maintenancs, resair, coeration, madi®icasion o
nycliear oower 2'an%ts 9r associacted camocnensts
3¢ sa‘ecy 2s2ects ¢F the nuclear fazility.
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3.3.5 OQn-the-job training t2 incluce the ale-
ments of auait activity as cescrizes in
Nd§.2.12.

3.3.8 A record of all training receiveq shall
be recorded on Form No's. USTF.TG-1.3,
USTF-TQ=1.5 and USTF-TQ-1.7.

Aydit Particiscation

The prospe~tive Lead Auditor shal!l have participatad ‘
fn nuclear quality assurance audits witnin a pericd i
of time not to exceed thrie (i) years prior to the 3
date of qualification, cna audit of wnica has %o de
within the year prior to his qualificatien.

Svaluation of 1 Lead Auditors Qualificazicns

a1

4.2

Prospective Laad Auc’tors snall se qualifieg by
tasting or evaluation of their proficiency. |7
Qualification tasting shall be ger<armes ‘n acosrd- }
ance with ANSI N45.2.23.

Unitec Statas Testing Company may aczest,
as L2ag Auditer, new personne! an the pasis '
of their prigr experienca. Occumentatiaon

ttasting t0 this action snail be astao!ished

"ana v shall Tist shose qualifications that

were aclaotaq.

Maintenance of QJualifications

.1

$.2

Lead Auditors shall maintain their oroficiency

througn requiar and active participation in *he

duditing procass, including the performance of

dudits, review and study of cades, standards,

procadures, instruciicns and other documents

related to quality assurance programs and

program auditing. BSased on management annual

assessment, management may extend the quali-icatian, -
require retraining, or require ~ecualification.

These evaluaticns shall be documentad.

Any Leac Auditor wno fails to particisate in

the quality assurance auditing process for a
Period of two years or more shall require
requaiffication. Requalification sha!l include
retraining in accordance with the requirements
of Saragraon 3.3 and participation as an audi%or
in at lTeast cne suality assurance aucis.
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VI Continued

§.0 Qualification Records

6.1 The "Record of Lead Auditors Qualifications"”,
Form No. USTF-TQ-l.5, shall be used to recors
the required personnel data, evalyazians,
certification and annual evaluaticns.

§.2 In lieu of recording details of the reguired
personnel data on Form No. USTF-TQ-1.3, tne
individual's United States Tasting Company
Protessional Record may be refarenced an the
form and fncluded in the 2erscnnel file.

§.3 0Qeleted.

(1I. AUDITS

Canformance 0 this procedure shall e estadlisned 5y Audis.

Audits will De conducted at the interva' specified in, ang
fn accordance with, the requirements of the Project J.A.
Manual.

-

~



ame

\LaST,

tvaluatag Far Lavel
Inspec=ion and Test

Location

JC Procacure or Test 3tandard

sEck 201vTs P N2vo- €208 AT-TO-1-9 |

RESULTS*

Jra

-
|

Lntarviaw

s
“rac

- -
- e

1. Worx Activities/Tasks
Inspection/Test Critaria
Aczaotance Standards
Recarding of [nsoection/Test Results
Nenconformancas
Jesignatad Tyoces 3¢ Inspections
Technician Resconsigild
ASME Codes, ASTM Stds, e
Use ang Caligration
gxamination and Testt
Evalyation of Inspeczion T
Proficiency in Supervision
Parsannel

Preparation of [nspecticn and T
rocadures
Understanding of Construction Quality

Centrol Program Requirements

Capapility for Reviewing and Approving
[nspection, Sxamination anrd Testing
Procadures

cacapility f2r Zvaluating the Adegquacy of
Activities t9 Accomplish the [nspection,
Sxamination and Test Jbjectives
* Use "S" for Satisfactory, "U" for Unsatisfacte
Check Points Apolicable Far fach Lavel:

13 4 4

Level [: 1 thru 9; Level LI: I thru L1 (12

REMARKS

rYs

is

]




PHYSICAL EXAMIN
ANST Hd5.2.5

Yame Empioyee Ne.

‘.-35:, (7\".5:’ (—fnf:hﬂ‘;

FRN220-c208- usT- T2 -\-9

How d¢ you rate your general healsh? Excellent

Geod

Fair

00 you feel that you are physically capadle
of serforming your assigned inspection ac-
tivigties?

Jse this space for explanation of "'f¢" answer.

{ certify that %ne adove statements ars true and comola=s =a the Sest af
My «nowledge.

[Cate) {Signature)
vIston
Require-
ments Rishe Left
1. Snellen Far Distance Yision 20-4Q
(Concrete Rez2ct0r Vessels and
Containment Inspectors Qnly)
a) Jncarrectad
%) Corrected
2. Jaeger Near Distance Vision J=1 Ltrs
a) Uncarrected
b) Corrected
3. Disttnguish Primary Colars
.ata WS iendtSdre /8 SAENTAgP



TRAINING RECCRD
INDIVIOQUAL [NSTRUCTION

NAME Projecs or
NAME Locatian
. FN220-¢C208 WAT-TR - 1=9
= S i 9
ENO' | 'rafning Oescriptian Instructar | Date
}
|
]

el ——— ——

rnsomes | coraen. [} e

form USTY=2u=l

.3



BCCLMENT CF QUALITICATICON
(Ab\‘gb N-‘-f‘Z.é,

s '
hbt‘. '.3 -

S0 certily

that

has been anc is gualiliec =5 peziczm .aspec:.cn an
sesvizes in the Icllowing azeas:
His capabilisv in these arsas is lLevel

| ———— o~

Bagis for Certificati

"-so' - -
- ———aman

[

FNz20-c208 -wer-To- 19
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Related Zxzerience

-
-dte:




BECOROOF LEAD AUCITOR QUALIFICATIONS | yure
UNITED STATES TESTING CCMPANY, INC.

Qars

A. QUALIFICATION “ZJUIREMENTS

POINTS

8 EDUCATION = Univernity/Degree/Date -

- 4 Prg Max.

1. Uncergracuate Lever
2. Gracuate Level

e T - S (D ares

Incustry (Sots. max.) ang
Nycisar Ingustry (N1), ar
Cuality Assurancs (QA), ar
Auditing (AU), ar
Combineg NIL QA AU

) -

O PROFESSICNAL ACCCMPUSHMENT = Carnificate Oate

SO T =T 1= 8

- 2 P Max,

1. PE.
Z Scciety

E. MANAGEMENT - Justification; Evalvation/Cate

- 2053 Max. |

Exotain:

Evaiuatea dv: (Name & Titel

Dam

Totai Poirts j

F. AUCIT COMMUNICATION SKIL.LS

Evaluated oyv: (Name & Title)

G AuoIT TRAINING 20URSES

Coursa Title or Tooic

2

M. ayoiT PARTICIPATION

Lecation Ayait

R

Qate

EXAMINATION [y

Date |

AUDITOR QUALIFICATICN CERTIFIED 3Y
(mgrature ana Tirle;

Qate Certifier

ANNUAL (VALUATICN
(S9morure ang Oate)




TRAINING RECORC
GROUP INSTRUCT™O?

Project or Location

[nstructor Date

Subject

Description of Trainina:

FNZ 20-C208- UST-TR-1-

Attendees:



TRAINING RECORD
GRCUP SELF INSTRUCTION
From: Project or
Location
To: Mames Checked Q0ff 3elow
Subject: Procedure & Rev sion No.
Qther
1. The sub sct document is: ] Attached C Availadle in our filas

‘- -

2. See dack of tnis sheet for instructions.

3. Route %0 only thote whosa name is checked belaw.

; IRead for |Read for ; | !
iNamo iTraining Awareness signasuyre ‘ Darca

l
.-

g
;

l_..- - -

. B

)
}
|
= ]

4. Return this record

fer FLl1nag.

o
“©

e
far f4ling.

o
S Ralurn the attached dacument
Far= USTP.T.1.7 ‘

LT Y m—




INSTRUCTIONS

¥ N220-¢20® uer-Ta-\-§

1. If a check appoears next to your name in the READ
FOR TRAINING column, you are required t5 read and
understand this document for the performance of
your present or future work. [f you do not under-
stand something in the document, odtain clarifica-
tion from your supervisor. I[ndicate satisfacsory
completion of this training by signing and dating
next t3 your name.

I. If a check appears next td your 7ame in the READ
FOR AWARENESS zaolumn, you are required =g review
the document to the extent ftnat yoy will De aware
of the existence of the Jocumen: and its genera!l
content. Indicate your completion of this review

5y signing and dating next £3 your name

Sack 9f Corm USTPLTQl./



