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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

,

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter

PHILADELPHIA ELECTRIC COMPANY ) Docket Nos. 50-352
50-353

(Limerick Generating Station
Units 1 and 2)

.

-TESTIMONY OF REX G. WESCOTT CONCERNING THE IMPACT
OF RELOCATING THE INTAKE FOR THE PT. PLEASANT

DIVERSION DUE TO ORAWDOWN OF THE POOL

Q1. Please state your name and position with the NRC.

A1. My name is Rex G. Wescott and I am employed by the US NRC as a

hydrologist in the Division of Engineering, Office of Nuclear

Reactor Regulation. A copy of my professional qualifications is*

attached to my testimony concerning the impact of Bradshaw

Reservior on groundwater resources.

Q2. What is the purpose of your testimony?

A2. The purpose of my testimony is to respond in part to Contentions-

V-15 and V-16a which state: "The intake will be relocated such

that it will have significant adverse impact on American shad and

short-nosed sturgeon. The relocation will adversely affect a major

fish resource and boating and recreation area due to drawdown of

the pool."

Q3. What part of this contention will your testimony respond to?

A3. My testimony will respond to drawdown of water level as caused by

the relocation of the intake,

Q4. Has relocation changed the relationship between water level and

river flow at the intake site?
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A4. No, both the originally proposed intake location and the presently

proposed location are in the same pool. That is, water level is
'

approximately the same at both locations and can be expected to

vary in the same manner for similar changes in river flow and

pumping rate.

QS. Has a water level versus river flow relationship for the pool'been

determined?

A5. Yes, a water level versus river flow rating curve for the intake

location is presented in Mr. E. H. Bourquard's letter of January

22, 1982 to Mr. Roy Denmark of the Army Corps of Engineers (Exhibit

1). E. H. Bourquard Associates, Inc. is the applicant's engineer

and is responsible for the design of the intake.

Q6. How was this rating curve determined?

A6. This rating curve was determined using water level measurements

made at the intake site and recorded flow measurements at the USGS

gage at Trenton, along with corrections for river channel storage

between the Point Pleasant intake and the Trenton gage.
,

|

Q7. Has the rating curve been verified?

A7. Yes, the USGS made a discharge measurement on the Delaware River at

Lumberville, Pa. approximately 1.5 miles downstream of the intake

on September 12, 1981. This discharge was corrected for flows in

the Raritan Canal and Pannacussing Creek which were also measured

by the USGS on the same date. The measured flow in the Delaware
| River and the measured water level at the intake site was found to

match the rating curve very closely.
,

i
I
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Q8. Do you agree with the procedures that were used by the applicant's
'

engineer to construct and verify this rating curve?

A8. Yes.

09. Can this rating curve be used to estimate water level change (or

drawdown) due to pumping?

A9. Yes, the pumping at the intake site will result in a decreased

downstream flow. Because river flow is subcritical in this reach

of the river, the water surface elevation will be controlled by

downstream conditions rather then upstream conditions. Therefore,

the decrease in water level can be determined directly from the

rating curve by subtracting the water level for the river flow as

decreased by the pumping rate from the water level that would

result from the river flow with out pumping.

Q10. Will there be any change in water level at the Pt. Pleasant Pumping

Station?
.

A10. Yes.

Q11. What do you estimate this change to be?

All. For a river flow of 3,000 cfs at the intake site and the maximum

withdrawal rate of 147 cfs, the change in water level caused by

pumping would be less than one inch.

Q12. Would this represent the maximum drawdown?

A12. Yes, provided that 3,000 cfs is the lowest flow in the Delaware

during which water may be withdrawn and 147 cfs is the maximum

pumping rate.

Q13. Are you aware of other hydraulic studies conducted by the

applicant's engineer at the intake site?

m
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! A13. Yes, I have looked at velocity measurements and other hydraulic'

data as presented in E. H. Bourquard's letter of January 22, 1982:

,

to Roy Denmark (Exhibit 1) and the applicant's response to my ;
.

Environmental Review Question E240.27 (Exhibit 2).,

,

; Q14. Can you draw any conclusions from these measurements at this time?
.

| A14. No, I can not.

i

|
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LIST OF EXHIBITS
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! Exhibit No. Title
:

! .

; .

:
;
'

1 E. H. Bourquard's letter of January 22,- ',

;

; 1982 to Roy E. Denmark, Jr. with

| pertinent attachments.

1

il 2 Applicant's response to Environmental '
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January 22,1982
-

M r. Roy E. Denmark, Jr. ,
Chief, Permits Branch,
U. S. Corps of Engineers,-

Curtom House,-

Second & Chestnut Streets,
.

Philadelphia, Pa. 19106

Re: Application No. NAPOP-R-80-0534-3
Point Pleasant Pumping Station

Dear M r. Denma rk:

Since submission of the referenced application on July 18, 1980, we
have determined that certain revisions should be made in the plans for the
project to improve the efficiency of the facility and to reduce to a minimum
any environmental impact. These revisions are described in the following

*

paragraphs and the reasons for each are given.

1 Further Extension of Intake into River Channel. The initial

plans for the Point Pleasant Pumping Station called for a shoreline water intake
with vefyical travelling screens. In 1980 and prior to submission of the refer-
enced Application, the intake was changed to one utilizing cylindrical Johnson
wedge wire well screens located approximately 200 feet out into the River
channel. The 200 foot distance was selected as it placed the intake beyond a
back eddy in the River which extended out 150-160 feet from the west bank and,
also, put the intake in a position where it would always be subject to positive,
or downstream flow velocities. This was verified by RMC Ecological Division
during field investigations for a report titled "Bielogical Evaluation of the Pro-
posed Water Intake in the Delaware River at Point Pleasant, Penns ylvania"
(copy furnished by letter of January 28, 1981 to R. E. , Denmark), and by River
flow velecities measured by RMC on July 23, 1981; which measurements are
tabulated on Table No. 1 and discussed later herein. It should be reiterated
that, at this location, the intake would not be in the backwater eddy portion of
the River and, also, River flows past the screens would be in a downstream
direction.

In connection with the above biological evaluation, the slots in the
wedge wire screens were reduced from 1/4 inch to 2 rnm which increased the
diameter and length of the individual screens from 36 inches to 40 inches, in
order to maintain a maximum inflow velocity of 0. 5 feet per second (fps). This
2 mm slot provided assurance that no shad eggs would be entrained by the
screens.

\
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! The River flow velocity measurements mentioned above showed'

that fu'rther extension of the intake into the River would increase the flow velo-
cities past the screens, which should, in turn, lessen the likelihood of debris

The smalland aquatic life being impinged on or entrained in the intake screens.
screen opening of 2 mm, combined with a definite River flow past the screens,
precludes the entrainment of the vast majority of fish eggs and larvae and
essentially eliminates impingement. It was felt, however, that consideration '

- should be given to utilizing higher flow velocities to reduce even further the ,

possibilities of entrainment. In this connection, reference is made to a paper
titled " Studies of Three Cylindrical Profile-Wire Screens Mounted Parallel to
Flow Direction" by Brian N. Hanson, a Research Biologist with RMC Delmarva
Ecological Lab. , Middletown, Del. This paper presents the results of actual
flow tests on cylindrical wedge wire screens with 2 mm slots, which tests
measure the entrainment and impingement of fish eggs for three. flow velocities.'

The test results indicated that as flow velocities increase from 0.5 to 1 foot per
second (fps), the percentage of eggs entrained or impinged is drastically reduced,
but higher velocities do not appreciably lessen this percentage. To provide for-

a flow velocity of 1 fps past the screens, the intake location is changed from
Station 8+17 to Station 8+62, which positions the intake 45 feet further into the
River, or about 245 feet from the west bank. The flow velocities at the new
location, Station 8+62, may be noted by examination of Exhibits Nos. 1, 2
and 3 attached. Exhibit No. 1 is a plot of flow velocities measured in the River
at the intake site on November 7,1980 when the River flow was about 3,000 cfs
and the water surface was at Elevation 70.8. Exhibit No. 2 shows flow velocity
measurements on July 23, 1981, when the River flow was approximately 4,500
cis and the water surface elevation was 71.4. The horizontal stationing used
on the exhibits is that of the centerline of the River intake facilities, with the
0+00 Station located at the intersection of this centerline and a line connecting
two permanent monuments on the Project site along State Route No. 32. (The
stationing and the monuments are shown on Exhibit No. 5. ) The transverse
position of the intake assembly, both where originally proposed and where _now
planned, has been indicated on these exhibits by marking each with its center-
line stationing, 8+17 and 8+62, respectively. Exhibit No. 3 is a plot of flow
velocity measurements on November 7,1980 and July 23, 1981, at the proposed

| Thereintake site (Station 8+62) and at the elevations at which they were taken.
| will be two rows of screens, as can be seen on Exhibit No. 5, and the velocities

at the centerline of both rows are shown on Exhibit No. 3. The west screens

are those in the row nearest the Pa. shore and the east screens are in the row
Also shown on Exhibit No. 3 are the top and bottom eleva-

|
furtherest away.
tions of the intake screens; thus indicating the range of flow velocities which
will pass the screens. The Exhibit reveals that even with a low flow of 3,000
cfs, the flow velocities past the screen will range from 1. 0 to 1. 3 fps which is

In this connec-twice, or more, the maximum screen inflow velocity of 0. 5 fps.
tion, it should be noted that low flows do not normally occur during the major;

|

A copy of this paper has been furnished Richard Hassel, District Biologist.| *

l
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1
fish spawning period of March thru June and, during that period, greater flows
can be anticipated with even higher River flow velocities. In fact, flow veloci-.

ties during the spawning period should be higher than those plotted on Exhibit
;

No. 3 for a flow of 4,500 cis which velocities are indicated by the lines marked
,

i "7-23-81" at the top.
-

.

The velocity measurements plotted on Exhibits Nos. 1, 2 and 3 ~'

[ were made by the Environmental Services Division - RMC on the days indicated.

Exhibit No. 4 is a cross section of the River channel at the intake ,

-

and the various components of the intake are shown thereon, together with thej

1 approximate rock line.
4

2 Shift of Building Location and Intake Alignment. The pump

station building was moved about 18 feet further away from State Route No. 32
,

j

and will be extended about 15 feet to the southeast. This provides more working
space for placement of the Combined Transmission Main under the highway,

i reduces the amounts of earth and rock excavation required for the building in-
sta11ation, and provides a larger setback from the highway, permitting more
landscaping at the front of the building to improve the general appearance of the
facility. The building was lengthened to provide for a stairway and for additional

h equipment related to the River intake. The intake alignment was shifted as a
result of the building movement and, also, to provide a straight run of pipe be-

.

fore entering the transition section of the pump sump. The straight run will
give improved flow conditions in the pudsp sump, resulting in better pump oper-j

! ation and higher pumping efficiencies.

In conformity with suggestions of representatives of the Pennsyl-
vania Historical and Museum Commission, the roof of the pumping station buikI-
ing was changed from a gambrel to a ridge roof, and some exterior architectural

;

!

features were changed.'

.

The original intake plans provided for the 42-inch intak'e pipes f

j to be spaced 22. 5 feet apart.' In order to red' ce the amount of earth and rocku

excavation in the channel and on shore for the installation, the pipes are now {'

spaced 6 feet apart and will be installed in a single ditch. This will reduce the !

area of channel bottom that'will be disturbed by the installation. . With this closer |

pipe spacing, the size of the gate well was reduced. Also, the fill around the i
'

With
| gate well was shifted landward lessening the volume and areal coverage. ,

L.the reduced fill and landward movement, the stone riprap on the fill has been
eliminated and erosion-resistant vegetation will be utilized. |,

Exhibit No. 5 shows a general plan and profile of the pumping
/j station and the water intake with t}m above revisions. The revisions will reduce
4 '

.V the areas of wetlands affected to it ss than an acre and improve the appearance [

of the facilities when viewed from River Road and from the Delaware River. . The f

.

, ,. _.-,._-,,,,.,..m__m._ . __ , , , , . . . . . _ _ , , . . _ y, . , , , , - . . , , _ . - . , . ,, ,.,,,,,,,,m. , . . _ , _ _ . , _ _ . _ , ~ ~ . ~ , _
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!( .

Pennsylvania Canal crossing will be shifted about 18 feet northward but'the con-
struction procedure will be the same as originally planned and the crossing,
when complete, will restore the Canal to prior conditions.

4

*.

i 3. Revised Water Level Elevations. A very preliminary stage-

discharge curve was developed in 1969 on the basis of selected (2 consecutive -
;

days of about same flow) recorded flows at Reigelsville and recorded gage heights!

i (gage washed out in 1955 Flood, and never replaced) at the Point Pleasant-Byram.
Bridge. Extrapolation of this data indicated that the water level at Point Pleasant
might go as low as Elevation 68, and this was utilized in the preliminary studies .

as the minimum water level. However, actual water level readings at the intake*

site in 1980 and 1981, when related to recorded River flows at Trenton showed
that even with low flows of less than 3,000 cfs, the water level at the site isi

above Elevation 70. A new stage-discharge relationship was developed in 1981
using recorded flows at Trenton and water level readings at the intake site. To
confirm this relationship, the U. S. G. S. was requested and did make flow
measurements of the Delaware River and the Raritan Canal at the Lumberville
Bridge, and of Paunnacussing Creek at State Route No. 32 Attached as Exhibit

No. 6 is a copy of the data provided by the U.S.G.S. Exhibit No. 7 tr.bulates

and gives the sources of the discharge-water level relationship data for the
Delaware River at the Intake site and includes a rating curve plotted from the
data. Exhibit No. 8 is a sample of the computations which developed this data.
On Sheet No. 3 of this exhibit, it will be noted that the drainage area of the
Delaware River at the River intake is 97% of that at the Trenton gage.

Sheet No. 3 of Exhibit No. 7 explains how the minimum, normal,
and maximum water levels were derived for the Delaware River at the PPPS
site. The term minimum water level, as used herein, refers to a design con-

dition; that is, this is the lowest water level when the withdrawal rate would
be at the maximum.

.

4 Revisicas to Pump Sump and Intake' Conduit. As mentioned

previously, the initial plans for the PPPS called for a shoreline intake having
vertical travelling screens with 3/8-inch wire spacing. The change to a channel
intake with circular wedge wire screens with 2 rnm slots was made in order to-
provide the most environmentally advanced type of water intake. However, the
new installation involved additional waterway structures: the gate well, three
42-inch pipes, the screen assembly piping, and the screens. All of these result
in additional hydraulic losses over those of the shoreline intake and, to compen-
sate for these losses and to provide for necessary submergence of the pumps,
the pump sump was lowered and the conduit between the gate well and the tran-
sition was increased from 5-foot diameter to 6-foot diameter.

Exhibit No. 9, attached, are computations which calculate the
M hydraulic losses through the intake system and establish the floor elevation of
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[
the pump sump. Developed below is the invert elevation of the 42-inch pipes
at the connection to the screen assembly piping. Exhibit No. 10, attached, is
a drawing showing the intake screen assembly in plan and section. Refer to
Sheet No. 2 of Exhibit No. 9 when reviewing the tabulations below.

.

Minimum Water Surface' Elevation 70.00
.

Minimum Water Gover over Screens 4.00
*

66.00Elevation of Top of Screens -

~

One-half Screen Diameter 1.67

Elevation of Screen Centerline 64.33

Piping Assernbly - To E 36" Vert. Pipe 5.50'

To Flange of 36-Inch Tee 1.00 .

To E of 36-Inch Tee 2.33

Total 8.83

Elevation of Centerline of 36 Inch Tee 55.50

One-half Diameter 42-Inch Pipe 1.75
invert Elevation of 42-Inch Pipe at Intake Assembly 53.75

The above invert elevation of 53.75 may be noted on Exhibits

Nos. 4 and 5
.

In 1980, Converse Ward Davis Dixon, a firm of geotechnical consul-
tants, made an investigation relating to the impact of using explosives in the
construction of the proposed Point Pleasant Pumping Facilities and submitted
a report to DRBC thereon dated 20 May 1_980. In essence, the firm found that
required blasting to install the pumping station and the pipe lines can reason-
ably be controlled so as to result in no noticeable damage to nearby structures
or water wells. The installation of the channel intake and lowering of the pump

~

sump constituted changes in plan so the firm was requested to make a new!

| ' evaluation taking the changes into account. Also, additional subsurface inforrn-
ation had been obtained and the data was provided the firm. Attached hereto,

as Exhibit No.11, is a letter report on this evaluation wherein it is stated that
the conclusions and recommendations of their 20 May 1980 report are still valid.
Also, attached as Exhibits Nos. 12,13 and 14 are letters from the firm which
provide additional information or clarify questions asked concerning their report.

As may be noted, the firm has changed its name to Converse Consultants. .

The previously described revisions will make no change in the construc-

,) tion procedures which were submitted to the District Engineer by letter dated
|

. _ -- .
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(
September 9,1981. In fact, all except the further extension of the intake into
the River were taken into account when the procedures were developed and this
further extension does not alter the procedures.

In conjunction with discussions with DER regarding the construction
,

activities within the Canal, DER has indicated it believes it would be conven-'

ient to perform repairs to Lock No. 13 at the same time as NWRA constructs
the intake conduit under the Canal. These repairs are part of DER's continual;

routine maintenance program for the Canal and are not at all related to or
caused by NWRA's proposed construction activities. To enable DER to accom->

plish these repairs, DER has indicated a desire to have a cofferdam constructed
below Lock No. 13 with water delivered below the dam by NWRA. This coffer-
dam has been shown in plans submitted to the Bucks County Conservation District.
It is, however, NWRA's intention for DER to obtain all necessary reviews,
approvals and/or permits incident to the construction of the cofferdam. Only if
DER obtains these approvals will the cofferdam be constructed.

The design of the Project, as shown on Exhibit Nos. 5 and 15, min-
imizes the impact on the wetlands at the Project site. In November 1980, RMC
performed a field vegetation survey of the site and, based on the survey, pre-
pared a report entitled " Vegetation of the Point Pleasant Intake Site" which was

I submitted both to DRBC and the Corps of Engineers. The report concluded
that the wetland vegetation at the site is " typical" and "widely distributed
throughout the Northeastern United States". According to RMC's description,
the wetland habitat at the Point Pleasant Pumping Station appears to fall
within Resource Category No. 4 of the United States Fish and Wildlife Service's
mitigation policy guidelines for habitats that may be affected by Federally per-
mitted land and water resource developments (The guidelines were published
in the Federal Register of January 23, 1981). Category No. 4 habitats are
characterized as of " medium to low value", and the mitigation goal set for
these habitats is the minimization of the loss of habitat value, rather than the

creation of compensatory habitat.

In accordance with this goal, NWRA has made every effort to minimize
the impact of construction on wetlands. In order to give full consideration to the
effect of the installation on the wetlands, the actual limits of the wetlands on the

Project site were staked out by a biologist and these limits were then surveyed
and placed on the site plan. They are shown on Exhibit No. 5, and on Exhibit
No. 15 Through judicious design and planning, the total area of affected wet-
lands is only 0. 30 acre which is about 1/3 of the 0. 93 acre of wetlands at the
site. Of this, only 0. 22 acre of wetlands will be permanently affected by place-
ment of fill. The ground surface of the remaining 0. 08 ccre of affected wetland
will be restored to original grade and should return to pre-construction condi-

f tion s .Y

.
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( Ao shown on Exhibit No. IS, the alignment of the intake conduit passes
between the two principal wetland areas, minimizing the amount of wetlands
affe cted. The fill around the gate well and for the access road covers some of
the wetland area but these facilities are essential for the operation of the Pro-
ject. Also, some wetland area must be excavated for installation of the intake

- conduit. There will be a settling basin in the upper part of the property'near
the Canal towpath, during the construction period. The settling basin will affect
only 0.01 acre of wetlands and is an essential structure for sediment control.*

.

There will be no temporary stockpiling of excavated materials on wetland area.
,

,, . .

Notwithstanding the successful efforts to minimize impacts of the
Project on wetlands, NWRA is willing to provide compensatory wetlands if
the Corps believes this is necessary. It should be noted that DRBC, after
taking into account the marginal value of these wetlands and the small amount
affected, did not consider this necessary. .

It should be stressed that none of the above described revisions increase
the pumping capacity of the Project. Attached as Exhibit No. 16 '3 a chart which
shows the pumping capacity of the Station with one, two, three -nd four pumping
units operating. These pumping units will be operating within the limits of the
two relatively horizontal lines marked " Maximum Head" and " Minimum Head".

( The " Maximum" line is based on pumping against the highest operating pool
level in Bradshaw Reservoir and the minimum low water level in the Delaware
River. The ' Minimum" line is based on the lowest operating pool level in Brad-
shaw Reservoir and an above normal water level (Elev. 75) in the River. With
all four pumping units operating, the total production of the Station will range
from 3.95 to 4.00 million gallons per hour and the maximum possible pumpage
in a 24-hour day will be 94.8 to 96. 0 million gallons. These amounts of pump-
age are based on factory pumping tests which may be high and, also, the~iiFn~iounts
are expected to decrease with wear on the pumps.

If additional information is desired, please advise.

Sincerely yours, ' -

! f.96.%p A
( E. H. Bourquard

EHB/bs
Encl.

1

1

_.
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LIST OF EXHIBITS
' ( Exhibit No. Title

1 PPPS - Delaware River Flow Velocities at Intake Site -
November 7,1980.

2 PPPS - Delaware' River Flow Velocities at Intake Site -
July 23,1981..

'

3 PPPS - Delaware River Flow ' Velocities with Intake at
j- Station 8+62

'

4 PPPS - Delaware River Channel Section at Water Intake.
I 5 PPPS - Location and Layout Plan, General Profile, Dec.

22, 1981, R( v. Jan. 13, 1982

6 Forwarding Memo and Discharge Measurement Notes -
Pennsylvania District, USGS, U. S. Dept. of the Interior.

~

7 Development of Relationship between Water Discharge and
Water Surface Elevation, Delaware River at PPPS Site,
Point Pleasant, Pennsylvania, January 4, 1981.

8 PPPS - Preliminary Design, Discharge-Stage Data at
Intake Site, RES, 6-10-81, 4 She e ts.

( 9 Point Pleasant Pumping Station - Preliminary Design, Intake
Screens, JJP Jr. , 1-9-81, 10 She e ts.

10 Point Pleasant Pumping Station, Intake Screen Assembly and
Piping Details, Sept. 1, 1981, Rev. Jan. 13, 1982,

11 Converse Ward Davis Dixon Letter of 28 August, 1981, to
E. H. Bourquard Associates, Inc.

12 Converse Ward Davis Dhon Letter of October 13,1981 to
E. H. Bourquard Assetiates, Inc..

13 Converse Consultants Letter of October 27,1981 to
E. H. Bourquard Associates, Inc.

14 Converse Consultants Letter of November 27,1981 to
E. H. Bourquard Associates, Inc.

15 PPPS Site, Limits of Wetlands and Effected Areas.

I 16 PPPS - Head vs. Capacity Curves with 66/60 CTM and
Peerless 28 HXB'

.

TaPsNo. Title

1 Velocity Measurements of Delaware River Flow along PPPS
h River Intake Centerline.

,

, .

L
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TA BLE NO.1
Velocity Measurements of Delaware River Flow

( along

PPPS River Intake Centerline

i

Water November 7,1980 .

Depth River Flow Velocity in Feet Per Second, at Centerline Station:*

i m Feet _ 7+05 7+85 8+60 9+30 9+95 10+53 11+03*

1 0. 0 0.1 1. 4 1. 7 1.1 0. 5 Slack, to

; 4 0. 0 0.1 1. 3 17 0. 7 0. 6 Slightly

7 0. 0 1.1 1. 6 0. 8 0. 5 Ups tream

10 0. 9 1.4

,

Flow - 3000+- c fs70.8W. S. Elev. -

>

(.
July 23, 1981

River Flow Velocities in Feet Per Second, at Centerline Station::

6+49 6+74 6+99 7+24 7+49 7+74 7+99

1 0.1 0.1 -0.2 -0.2 0.05 0.25 0.25

4 -0.2 -0.3 - 0. 1 +0.3 0. 3i
-

( 7 -0.15 - 0, 2 10.2 0. 4

10 -0.1 +0.15 0. 28 -

8+24 8+49 8+74 8+99 9+24 9+49 9+74
|

1 1. 3 2. 2 3. 0 3. 0 3. 5 3. 0 2. 3
| 4 1. 2 2. 0 2. 8 2. 5 2. 6 3.1 2. 0
1 7 0. 9 1. 6 2. 6 2. 5 2. 7 2.4 2.1
l

! 10 0.75 0. 7 1. 5 2.1 2. 2 1. 6 1.1
i

!

71.4 Flow - 4500+- cfsW . S. E l e v. -

!
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DEVELOPMENT OF RELATIONSHIP BETWEEN > VATER DISCHARGE

AND WATER SURFACE ELEVATION

January 4,1982,

DEI AWARE RIVER AT PPPS SITE
'

POINT PLEASANT, PENNSYLVANIA
~ '

.

Water Surface Elevation. Employees of Neshaminy Water Resources

Authority determine water surface elevation, as needed, by using a survey-
Eng instrument and backsighting on a bench mark at the PPPS site.

_
.

Water Discharge Determination.- The following discharge information was

used for this analysis:

1 Current meter discharge measurements made by the USGS of i

flows in the Delaware River and the Raritan Canal-on September
12, 1981 at the Park Bridge at Lumberville, Pa. , 1. 5 miles

,

downstream from the PPPS site. Also, a discharge measure-

ment was made of Paunnacussing Creek, which drains the only l

fmajor contributing watershed on this 1.5 mile reach.

2 Numerous simultaneous determinations of water surface eleva-
.I

tions at the PPPS site and water discharge at the USGS gaging

I station at Trenton, N. J. , 22.7 miles downstream from the PPPS
1.

site. _Where necessary, the discharge figures were corrected for i

change in storage in the 22.7 miles of channel and for the differ-

ence in drainage area. 'These determinations cover the period
October 1,1980 to October 23, 1981 and include the drought of

.

~

.1980 when flows at Trenton, N. J. were as low as 2,770 cis.

3 The Kingwood Township, N. J. Flood Insurance Study of May 4,-

1981 provided water surface elevation and water discharge figures

for the PPPS site wliich were calculated for floods of 10 year, 50

year,100 year and 500 year recurrence interval.
'
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Those data used for this analysis are tabulated below,
r

Tabulation of Available Data
f

Item PPPS PPPS _.

No. Sourc6 of Data ~ Date W. S. Elev. Discharge '

,

'

(ft. ) (cis)

1 USGS Measurement 9/12/81 71.27 3,640 ~

2 Trenton Gage 10/ 1/80 70.63 2,700'

3 Trenton Gage 5/ 1/81 73.10 11,800

72.83 10,'0004 Trenton Gage 5/ 4/81 -- .

5 Trenton Gage 5/ 6/81 72.42 8,600
~

6 Trenton Gage 5/ 8/81 72.13 7,300

7 Trenton Gage 5/11/81' 71.76 , 5,900
,

8 Trenton Gage- 5/15/81 77.'48
~

~ 3 3,8 0 0' - - -

'

-

9 Trenton Gage 5/18/81 77.79 37,200

10 Trenton Gage 5/20/81 75.25 20,200

11 Trenton Gage 5/22/81 73.88 14,900

12 Trenton Gage 5/25/81 72.92 9,720

13 Trenton Gage 5/27/81 72.47 8,350

14 Trenton Gage 5/29/81 72.30 .7,790

15 Trenton Gage 10/ 9/81 70.82 3,300 :

16 Trenton Gage ~ 10/14/81 70.91 3,210

17 Trenton Gage 10/21/81 70.70 .2,970

18 Trenton Gage 10/23/81 70.93 2,850 _-

19 Kingwood FIS 5/ 4/81 93.0 170,000
'

,

20 Kingwood FIS 5/ 4/81 99.3- 248,000

" - 5/-4/81 101.9 284,000 -21 - - Kingwood FIS

22 ' Kingwood FIS 5/ 4/81 108.1 376,000 .

- .

Ra ting. The above data were plotted on semi-log graph paper. A rating curve

based on these points has been drawn and is identified by the date 12/10/81. A 1

print of this graph is attached. - [,,

' i
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M inimum Water Level. For maximum withdrawal by the Point Pleasant -

Pumping Station, the minimum flow past intake will be 3000 cis. The corres-
ponding water surface elevation is 70.8, but to be c6nservative, use Elevation

'

70, which relates to a flow of 1400-1500 cis.
, ,

.

~: ze
iNormal Water Level. . According to Penna Water Resources Bulletin No. _

12 (page 92), the River flow 50% of the time'Is 8,000 cfs which flow will have
,

a water surface elevation of 72.4 at the intake site.
..

i

M a'ximum Wa te r Le vel. The most recent pertinent F.I.S. is for Kingwood j
i

Township, Hunterdon County, N. J. and is dated May 4,1981. The computed j
'

- water surface elevation for a-100 Year Flood'is 101. 9 at the intake ~ site, to.
_

which 1. 0 foot is added for allowable floodway encroaNhment to obtain a water .

surface elevation of 102. 9, which has been rounded _ to Elevation 103,

i

\

,

l 'Robert E. Steacy
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C> r\ W n U. u e * r

g= nod "HH" Vertical Turbine Pumpe
'

--'
g D Col. 3 ' Col. 4 Col. 5

[ 17 1/2 9-1/4 .8?5 .805 1.71

9 3/4 10-5/8 1.02 .925 1.21^

5 .U M P D A T A jfn 13-1/' 10-15/16 1.05 .951 1.13

y
~11 15 1.44 1.31 .515

9 3/16 13 1.24 1.13 .736 .
- *

"
-

*
I

11 15 1.44 1.31 .515I t

-"'h sa 11 17-7/8 - 1.71 - 1.55 .335 3.

I
;,

-18 W 14 1/2 16-1/2 1.58 1.44 .405 .*
'

ne following information has been obtained from :1
- 1-ts n 13-7/8 18-3/4 1.79 1.63 .295 snodel tests performed in the Peerless Hydraulic . a l. . V.

15 | } j- 3m .14 17-1/2 - 1.67 1.52 .352 Laboratory. It is designed to predict full size : ,

p n gn 19 21 2.01 1.83 .224 pump performance in Sumps which are identicl!' '. ( g { j

,- [ ]jDan 15 1/2 24-1/4 2.32 2.11 .155 to those shown on the following pages. De sub-_ J j 6r '

[3m 18 1/2 24-5/8 2.35 2.14 .149 * mergence values obtained by using this data are .'.[;fry rtexing only and do not imply sufficient !.. v
' .3 a 17 7/8 28 2.68 2.44 .309
l submergence to meet the NPSH requirements of - 1 9
i :s m 15 3/4 26 2.48 2.26 .130-- d6" the pump. Check the performance curve to see , , *'h%
| Do n 14 3/4 34-5/8 3.32 3.C2 .064 ~

that the NPSH provided by the submergence cal-
,

i; ,' i
i 32 ru 20 5/8 30 2.87 2.61 .092 culate4. fro *m this data is adquate to meet the ; * ,'yi. .

i 34 zu 24- - 34 5/8 3.32 - 3.02 .064 pamp requirements. *11e available, NPSH is cal-
_ *-

j-%

| 34 as 18-1/8 38 3.64 3.31 .051 culated by adding the atmospheric pressure at the ,
j
,

I a2 m 26 40 3.83 3.48 .044 pump site. less the liquid vapor pressure, to the .
,

"" "' #I ' # * * * * ***| sa m 31 48-1/8 4.61 4.19 028 -

"* ...Ii-
. should equal or exceed the NPSH values abown on ? . ' j '. 4 -

|64 Em 31 59 4.95 4.58 024 .

the curve. Note - submergence for vortex pre - . , ;. i' n

-vention is not affected by altitude or liquid tem-h4. . 2 . $. jIwa 32 i 75 - - - 5. 94 -- 5.50 0153 ''
'
*

.:

,
-

-- ,- -- 'l- perature.7';~~ ".~ r.T $_.rreg Ef' - .N.ihr.,,jly_ * -_,

7 . -..-_n__-.n. . --. . _ ._ _. _.. _ , ,-. -. .
- . _ _.

, - - - - .

_ rn i.

i

"L" and "M" Vertical Tu rbine Pumps ''

!W E D Col. 3 Col. 4 Col. 5 -R,- -
' tA 10-1/2 9-1/2 .906 .825 1.61

- ,

la u 3 9/16 9-1/4 885 .805 1.71 To find the submergence required, multiply the
"'_ 10 10 _ ,956 .870 1.42 capacity by column 5; for this capacity read the ,

A- 9-1/2 11 1.05 .956 1.10 model submergence required from the attached y
M" 9-3/4 11-1/2 1.10 1.00 1.00 sketches for an identical sump. -Multiply the sub- tr

mergence value thus obtained by column 3 for Ep tc 11-1/2 13 1.24 1.13 .736 . . re
submergence r,equired for continuous service or :x:ag 11 7/8 13 1.24 1.13 .736 by column 4 for submergence required at low

'

{y_ 11 15 1.44 1.33 .515 water level or for intermittent service. If the r-

M 11 5/8 13-3/4 1.31 1.19 ;636 values calculated from the above are less than E. "

"'' '" "''E'"*** * * * " * * * * 'I59- 13-3/4 1.31 1.19 .636D M ' *# * * "" * "*' * "** * * * ' .j19-3/4 18 1.72 1.56 .326
4M 16 18-3/4 1.79 1.63 .296

~ * ' - '-
' i

;

' * "" ' '

i,s - - - * i

h"' 16-1/4 27 ~2.58 2.35 .119
- '

' *r 121 . j ;

18' 20-1/2 28 1/4 2.70 2.45 .106
* ~

[
|

,

|
~ - - - - , ..

(
* ' ' ~ . .I - j.

.j u-

:.

w -

EXAMPLE N I. !
-

,
rh : i

- < - <

|- 30 gg
, ,

4 ,s - 1, g -A ' *--;;; _._ -
. (, j

_
j ,j"2.e

~ ^. | | i|
~

[ } .). gg3 Step 1 - Capacity x column 5 - Model Capacity , , ,

,
22.000 gpm x .064 = 1408 gpm - J , j I.

y - 22.000 bi1. di - <' iEP"
| ,", . ,tStep 2 - Read model submergence from curve - 27 e

,

' D41 75
'

,! '

.-

,. . . , 3 . *-
.''Step 3 ,Model submergence x column 3 (continuous service) , g

- ,*
%; <

q,

i nept,Q , g.4 ft -

27' x 3.32 = 73" or 6'-1" -
-

{ *| . ./ - y'; ".
_~ 30 HH pump submergence required |

"
1

- '[ {-.

1
. .

. ~ ~ - * 9 s

Step 4 [- Compare with E. E' = id" therefore use 6'-1" D .

9 'M:c **adard 20
'

-
*

.

.
'

} . .| j. Step 5 - Check NPSH required vs NPSH available. .;

l,Atmospheric pressure - Vapor pressure + Submergence = .5000gg
'

# ~ " NPSH avallable. 28.3 f t ---1.62 ft + 6.08 ft - 32.26 it avallable. L .;:..
, 3

l'

.ua .
j,

b ergF2 - 90'rP NPSH required from curve = 21.4 ft . h ~!'*

H jSelection satisfactory. -

., e

|
e . e

J' |49 __ -: -
.

. __
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ATmSPEi.R1C. PRESSURE IN FEET OF WATER (75 F)
"

'

.

AT VARIOUS ALTITUDES .-

- f
,

L 1 - ,
1

r -

Feet of '

*

Altitude Water

FMPERTIES OF WATER AT SATURATICN PRFSSURE0{o,~ 3h.033,9 ,#_
' ,

.

.500 3 3 . 15
,

1000 32.3.

; 1500 .32.2
2000 31.6 Temp Vapor Frans Specific Temp Vapor Press spee.

0F PSIA Ft.Ed.GrM"2500 31.0 of , P8IA Ft. Ed. Gravity'
,

3000 30.5
3500 29.9' 32 .0S35 '. 20 9999 100 9h9 2 21. 9931
LOOO 29.h 33 .0922 21 .9999 110 1 . 27 5 2 98 .99x,

L500 28.8 3h .0960 .22 9999 120 1.692 3 96 .9856,

5000 28.3 35 .1000 .23 1 m00 130 2.223 5 21 9857
.

ILO 2.889 6.'79 98335500 27.3 .

.2h 1.0000;
27.3 36 . lobo6000. .

26.7 37 .1082 ~ .25 -1.m 00 150 3 718 8 75 .98036500

- 7500
,

26.2 38 .1126 .26 1.0000 - 160 L.7L1 11.20 .97737000
25.7 39 .1171 .27 1.0000 170 5.992 - 1L.2 9735

j 8000 25.2 LO .1217 .28 1.0000 100 7.510 17 9 9702

8500 2h.3
- 190 9 339 22 3 9667,

>

@ 9000 2h.3 L1 .1265 .29 1.0000
9500 23.3 L2 .1315 30 1.0000 200 11 53 27 7 ,.9632

20000 23.h .h3 .1367 32 1.0000 210 1L.12 3h 9592

hk .1h 20 33 .9999 220 17.19 h2 9552,

' ~ b5 .1h75 3h 9999 230 20 78 50 .9512-

,
2Lo 2L.97 61 9L61

L6 .15?2 35 .99'19
L7 .1591 37 99y9 250 29.83 73 .oL23

L8 .1653 38 9998 260 35.L3 87 9373

h9 .1716 .LO 9998 270 L1.85 10h .9331
,

~ 50 .1781 .h1 9997 280 L9.20 123 .9251
290 57 56 2hh 9232..

.j
- 51 .18h9 ' .L3 9997.

52 .1916 .LL 9996 300 67 01 .169 9150'

53 .1990 .L6 .9996 310 77 68 197 .o123~
'

& Sh .206h .L8 9995 320 89.66 228 9 316

55 .21h1 50 999h 330 103 1 26h 901?

3hD 118 Joh .096L

56 .2220 .51 999h .

57 .2302 53 9993 350 135 350 .090L;=

58 .2386 55 9292 360 153 hm .PSL5'o
T 59 .2h73 57 - 9991 370 173 L55 .2765-" ' >

3 60 .2563 . 59 .9990 380 196 519 .8725
j. 390 220 SH7 .6659s

4 62 .2751 .6L 99B9
6h .2951 .68 9967 LOO 2h7 66L .85@

N 66 316h 73 .9985 LIO 277 750 .2529l '

- 68 3390 79 9902 h20 309 BL5 .6L51

70 3631 .Sh 99S0 L30 3hh 9L8 .63 07

LLO 382 ~1061 .6317

| .) 75 .L298 .99 997h .

! C0' 5069 1.17 9966 L50 L23 1182 .826

85 5959 1 39 9959 L60 L67 2329 .E17

4 90 .6982 1.62 9950 a ;_. L70 515 1h72 .609

~ 665, 1632 .E01$
~ ~

- --
'

>

95 .3153 1.89 99h1 L60
*

|
(

.I
.

.

I
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. .ConverseWardDavisDixon Gutechniul Consuhants

91 Roseland Avenue
Post Office Box 91
Caldwell, New Jersey 07006
201 226-9191 212 964-o405
Cable: Conward Caldwell NJ-

,

28 August 1981

@ E.H. Bourquard Associates, Inc.

SEP 11981

Water Resources Engineering EHBA, INC.
1400 Randolph Street
Harrisburg, Pennsyl vania 17104

Attention: Mr. J.J. Powers , J r.

Point Pleasant Pumping FacilitiesRE :
Intake Revision
(81-07162-01)

Gentl emen:

In accordance with your request expressed in your letter of 13 August
1981, we evaluated new data gathered for the design and construction
of the referenced facility. The purpose was to evaluate the impact

_

(if any) of the new data on the conclusions and recommendations of our
-

report of 20 May 1980, entitled " Report of Evaluation of Rock
Excavation and Impact of Blasting for the Proposed Point Pleasant
Pumping Facility."

In order to assist us with our evaluation, you provided the follow-
i ing: ,

1. Field logs of borings G-1 through G-12 and R-1 through R-21.s
. Borings perfonned by F.T. Kitlinski & Associates.
L

| 2. Drawing entitled " Boring Profile Plan .from Subsurf ace Investiga- -

| tion for N.W. R. A. , T.M. P. 34-20-65, 66 and 69," dated 21 April
1981.

3. Two drawings entitled " Boring Profile Plan from Subsurface
|. Investigation for N.W.R. A. , T.M.P. 34-20-65, 66 and 69," dated

21 April 1981.' .

/4. Drawing No. PPPS-C entitled " Location and Layout Plan - General
Profile," undated.

,
!

|
'

EXHIBIT NO. I1 ,

Seattle WA'

San Frandsco CA
Pasadena CA
Anaheirn CA
Las Vegas NV

,

Candnnab OH '

Converse Ward Davis Dixon,Inc. Caldwell NJ
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E.H. Bourquard Associates, Inc. 'i
81-07162-01
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Mr. Syed Pasha, Senior Geologist,'who examined cores fran a previous
study, examined some of the. rock cdres. A summary of his observations
is presented in Table 1. Most core's.'were of AX or BX size and the
usefulness of data for these core Mas therefore limited compared to NX
size cores.

EVALUATION AND CONCLUSIONS

The invert of conduit is shown to
Intake Conduit - Off-shore Portion: Based on boring data, the elevation to rock
be at elevation 53.75. Thus,
surface in the off-shore portion is between 57.6 and 60.2. |

there would be at least 6 feet of rock excavation in sone locations to
allow construction of pipe. In other locations where rock is below

Examination of rock
pipe invert, rock excavation would not be needed.However, depending on.
cores suggest that the rock may be rippable. In such
the method of construction, the rock mqy have to be scraped.
case some blasting involving light charges may be required to allow

We do not anticipate that there would beloosening of the rock.
unusual problems in enforcing the blasting criteria given in ourThe effect, if any, of blasting on marine life
report of 20 May 1980.
is not within the scope of our services.

Intake Conduit - Land Portion:
Based on boring data, and our examina-

tion of rock cores, top of rock is of elevations varying from eleva-
tion 57 to elevation 73. The thickness of rock to be removed may

The degree of rippability varies along thetherefore be limited.We recommend that ripping be attempted first and blastingpipe route. ' Table 1 provides guidance where
be restricted to non-rippable rock.We do not anticipate unusual problems inripping is most likely.
enfarcjng the blasting criteria given in our report of 20 May 1981.

Based on borings G-5 and G-7, top of rock beneath the Pennsylania ~ ~

Canal crossing is at elevation 60.2 to 61.6. Boring G-5 indicated tha
top 6 feet of rock is likely to be rippable while boring G-7 indicatedThus, blasting is likely to be required either tonon-rippable rock. In any event,| loosen the rock allowing scraping or to fracture rock.
we do not anticipate problems in enforcing the blasting criterion in,

'

our 20 may 1980 report.

If sheeted excavation is planned, we recommend removing rippable rock
prior to blasting in the off-shore portion and the Pennsylvania Canal~

crossing.*

fConverse Ward Davis Dixop,Inc.
I'

_ ._ , _ -
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E.H. Bourquard Associates, Inc.
81-07162-01

(
28 August 1981
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-

. ,

Based on borings G-1 and G-2, elevation'to top of rockPump Station:
varies from elevation 66 to elevation 84.

Rock cores of boring G-2

suggests that the top 5 to 10 feet of rock may be rippable.
Thus, we

We do not anticipateanticipate that blasting would be required.
unusual problems in enforcirs the blasting criteria of our 20 May 1980
report.

CONCLUSIONS

Please be informed that we have examined the revisions in the intake
design and evaluated the new subsurface data and wish to advise that
the conclusions and recommendations of our report of 20 May 1980 are
still valid providing that blasting criteria 'specified in the report
are followed. The nearby structures mentioned in the report includes'
the Canal locks. The rippability evaluations are to aid the contrac-
tor in the performance of excavation.

Please call ifWe trust that this letter is responsive to your needs.
you have any questions.

i
Yours very/. t ruly ,

CONVERSE' WARD DAVIS DIXON, INC.

C.//L
Is a S. Oweis, Ph.D., P.E.

j,Vice President '

IS0:rt

Encl.: Table 1
| '
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Boring ' Core Depth (f t.) Core Size ROD Remarks
No. (elevation) %

'

G-2 30-35.9 Nx 10 Argillite Rock
(69-63.1)

.

35.2-50 Bx Argillite, Dark Gray to Black
Highly Fractured and Broken'

* ' (Fracture Spacing 2 inches - 6 inches) up
to 43 feet (elevation 56 f eet)

Gl-A 29-55 Ax Argillite, Broken, Fractured
(Fracture Spacing 2 inches - 10 inches)

G-2 27-31 Nx 33
(66.1-62.1) ,

31-32.4 Nx 0 From 27 f eet to 45 feet (elevation 60,1

(62.1-60.7) to 4 8.1 f eet)
Dark Gray to Black, Moderately to

37.4-35 Nx 63 Slightly Weathered Argillite
"

(60.7-58.1) Average Fracture / Joint
Spacing 6 inches - 10 inches.

35-37 Nx 0 Broken and Fragmented from 27 feet -
(58.1-56.1) 29 feet (elevation 66.1 f eet - 69.1 f eet)

34.4 f eet - 4 5 f eet (elevation 5 8.7 f eet -
39-45 Nx 0 4 8.1 f eet) . Mostly Open Joints with
(54.1-48.1) Solution Markings. Inferred Top of Rock

.at 27 f eet Depth (elevation 66.1)
,

.

- *



_ ._

1.

'

Remarks
Boring Core Depth (f t.) Core Size RQD

{
%(elevation)No.

_

G-4 30.8-33.3 Nx 57 Inferred Top of Rock at 19.8 feet
(elevation 7 3.1 f eet)(62.1-59.6)

33.3-35 Nx 25 30.8 f eet - 33.8 f eet
(elevation 62.1 - 59.1)(59.6-57.9) Dark Gray to Black, Moderately to

- 35-37.9 Nx 17 Slightly Weathered, Moderately
Fractured Argillite (non-rippable)

(57.9-55)

37.9-40.9 Nx 44
'

,

(55-52)
.

40.9-42.8 Nx 47

(52-50.1)

42.8-45 Nx 33 .

(50.1-37.9)
,,

,,

G-5 31.5-37.5 .Ibc 0 Very Broken and Rippable
Top of Rock Depth of 31.5 feet

(60.2-54.2)
- -

(elevation 60.2 f eet)

37.5-41.5 Nx 29 Fractures at 2 inch - 6 inch spacing
-

(54.2-50.2) .

41.5-44 Nx 40 Fractures at 2 inch - 6 inch spacing.

'

(50.2-47.7)
.

.
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Boring Core Depth (f t. ) Core Size RODNo. (elevation) Remarks
%

G-7 22.7-25.9 Nx 63
(61.6-58.4)

25.9-30.2 Nx 79
(58.4-54.1) Dark Gray to Black, Slightly

Weathered, Fractured, Massive Argillite,
Fracture Spacing 10 inches,30.2-34 Nx 80

(54.1-50.3) Frequency one per foot, Top.of Rock
at 22.7 feet (elevation 61.6)

34-36 Nx 80) (50.3-48.3)

G-8 19.5-22.5 Nx 81 Top of Rock at 19.5 feet (elevation(61.6-58.1).

61. 6 ) -

Argillite, Slightly Weathered, Massive,22.5-30,2 Nx 83 Slightly Fractured(58.1-50.4)

30.2-31.8- - Nx 26
.

(50.4-48.8)

31.8-33 ~ Nx 90
(48.8-46.6)

G-9 20-22.7 Nx 77 Top of Rock at 20 Feet (elevation 58.5)(58.5-55.8) Dark Gray to Black Argillite, Moderately
to Slightly Weathered, Fractured.22.7-24.7 Nx 21 Broken from 24.7-31 feet(55.8-53.8) (elevation 53.8-47.5)

24.7-31^ Nx 0
(53.8-47.5)

_

_
.. -_.

-

z-- s- _ --

.
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Boring Core Depth (f t. ) Core Size RQD RemarksNo. (elevation) % ,

G-10 21-30 Ax Appears Rippable Top 4 - 5 feet '

(57.1-47.7) '

G-ll 19.5-21.5 Nx 63
(57-55)- -

21.5-23 Nx 61 From 22.5-23 feet (elevation 54-53.5)(55-53.5) and 25-27.5 (elevation 51-49) Argillite.
Rock is Highly Fractured and Probably
Rippable

23-28.5 Nx 50
(53.5-48.5) -

' ,

'
.

G-12 Ax Top of Rock at 20.5 feet-
(elevation 53.5 f eet)
Rock Appears Non-Rippable-

R-1 Juc
, Top 8 - 9 feet of Rock may.be Rippable (?)

.

R-2 13.3-17.5 Nx 16
(58.7-54.5) .

.

17.5-21 Nx 19 Appears Rippable
(54.5-51)

21-24 Ax
(51-48) -

.

'-

e

O
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Boring Core Depth (f t. ) Core Size RQD Remarks
No. (elevation) %

R-3 Ax Rock Appears to be Rippable in Top
3 - 5 feet

R-4 Ax Fracture / Joint Spacing 2 inches - 6 inches

R-5 11.8-16 Nx 26 Upper Few Feet Appears Rippable (?)
(59.24-55.04)

.

R-6 Ax Low Quality Indicated Because of Ax
Core Size. Rock Quality Should be

*

Better than what is Indicated by Ax Core.

. -

. .

R-7 Ax Rock Quality Appears Good Below 20 feet
(elevation 51.86)

.

R- 8 . - Ax Rock Appears Rippable (?) in Top 3 - 4
'

'

feet of Core Runs (i. e. , elevation 57 -53{.

,

R-9 11.5-12.5 Nx 0
.

(60.5-59.5)'

-

Rock Appears Rippable
12.5-17.5 Nx 0
(59.5-54.5)

R-10 Ax Moderately Weathered, Rock Appears
Rippable (?)

.

9

9
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Boring Core Depth (f t.) Core Size RQD Remarks
No. (elevation) %

R-ll Ax Rock Appears Rippable to 23 feet
(elevation 49)

R-12 Ax Rock Appears Rippable to 16-feet
(elevation 55)-

.

R-13
'

Ax Rock Appears to Have Broken during Drillingc
At Core Rock Appears to be of Better
Quality than Indicated by Recovery.

R-14 Bx Rock Appears to be Rippable (?) to 20 feet'
(elevation 51.4)

3
.

R-15 Bx Rock Appears to be Rippable (?) in,its
. Upper Zones

.

.

.

R-16 Ax Rock Appears to be Rippable (?) in its
Upper Zones

.

R-17 Bx Upper Portions Appear Rippable
,

R-18 AX- Upper Portions Appear Rippable .

.

R-19 Ax Upper Portions Appear Rippable

! .

. -
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Boring Core Depth (f t.) Core Size . ROD Remarks
No. (elevation) %.

- .

R-20 Ax 'Argillite is Highly Fractured and
Broken

,

R-21 Ax Rock Appears of Good Quality (Non-
Rippable)' '

1

7

a

O* . .
* *g. ,

r-g O 8 ** ' ' ,,e ,( .* . -*
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ConverseWardDavisDixon ceoiechnicai Con..iiani.

91 Roseland Avenue
Post Office Box 91
Caldwell, New Jersey 07006
201 226-9191 212 964-0405
Telex: 232005 ASAS

.

October 13, 1981

@ E.

OCT 151981

H. Bourquard Associates, I n c ..
1400 Randolph Street EHBA, INC.
Harrisburg, Pennsylvania

Attention: Mr. E. Bourquard

Subject: Point Pleasant Pumping Facilities
Intake Revision
(81-07162-01)

Gentlemen:

In accordance with your request, we reviewed and evaluated
the results of tests on intake rock cores perfCrmed by
F. T. Kitlinson and Associates. Based on these tests, we
" revised" the remarks column of Table I included in our re-
port of August 28, 1981. The revised Table I is attached,
together with the results of core tests. The text of our
report of August 28, 1981 remains unchanged.

We trust that this letter is responsive to your request.
Please call if you have any questions.

Very truly yours,

CONVERSF WARD DAVIS DIXON, INC.

f h*./s 4

Is a S. Oweis, Ph.D., P.E.
V ce President

ISO:gp

Enclosures: Table I
Results of Core Tests

EXHIBIT NO. 12

Seattle, WA
San Francisco, CA
Pasadena, CA
Anaheim, CA
Las Vegas, NV

,

Denver, Co

Cincinnati. oH
Cald well, NJ

Converse Ward Davis Dixon,Inc. Anchorage. AK
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RESULTS OF TESTS FOR-

DETERMINATION OF UNCONFINED COMPRESSIVE|

STRENGTH OF INTACT ROCK CORE SPECIMENS
(ASTM DESIGNATION: D 2938-71a)

Proposed
Water Intake and Pumping Facilities

Point Pleasant *

Bucks County, Pennsylvania

Applied compressiveBoring Depth Area Load Correction S trency thNo. (ft.)_ (in2) __ (lbs . ) Factor (p.s.K.)
G-1A 35 1.04 33,920 1.00 32,620
G-2 40 2.14 67,370 1.00 31,480
G-7 291 3.63 133,000 1.00 36,640
G-12 24 1.04 38,330 1.00 36,860
R-2 22I

,

1.04 30,010 1.00 28,860
R-ll 21 1.04 14,425 1.00 13,870
R-21 23 1.04 28,675 1.00 27,570

NOTES:

1 The core from G-7 is NX size,
All other cores are AX size. and the core from G-2 is BX size.

2 Core from R-ll contained seam faults and chips.
3. The breaks on all cores were vertical.

F. T. Kitlinski & Associates, Inc.September 1981
Harrisburg, Pennsylvania

- _ - _ _ _ _ _ _ - _ _ - _ _ -
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Boring Core Depth (f t.) Core Size RQD RemarksNo. (elevation) %

G-2 30-35.9 Nx 10 Argillite Rock - likely rippable
(69-63.1)

35.2-50 Bx Argillite, Dark Gray to Black
- Highly Fractured and Broken

(Fracture Spacing 2 inches - 6 inches) up
to 43 ft (elevation 56 f eet) - likely
rippable

.

1

Gl-A 29-55 Ax ' Argillite, Broken, Fractured
'

(Fracture Spacing 2 inches -.10 inches)
Rippable or blast to loosen

G-2 27-31 Nx 33 Blast to loosen .

(66.1-62.1)

31-32.4 Nx 0 From 27 feet to 45 feet (elevation 60.1
(62.1-60.7) to 4 8.1 feet) - rippable

Dark Gray to Black, Moderately to
37.4-35 Nx 63 Slightly Weathered Argillite
(60.7-58.1) Average Fracture / Joint - blast to loosen. *

Spacing 6 inches - 10 inches
35-37 Nx 0 * Broken and Fragmented from 27 feet -
(58.1-56.1) 29 feet (elevation 66.1 feet - 69.1 feet)

34.4 feet - 45 feet (elevation 58.7 feet - l-

39-45 Nx 0 4 8,1 feet) . Mostly Open Joints with i(54.1-48.1) Solution Markings. Inferred Top of Rock |
at 27 feet Depth (elevation 66.1) l
*Rippable

"
.

e

~

_

_ _ - _ _ _ . -
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Boring Core Depth (f t.) Core Size RQD Remarks 5
i

No. (elevation) %

G-4 30.8-33.3 Nx 57 Inferred Top of Rock at 19.8 feet(62.1-59.6) (elevation 73.1 feet) - blast to loosen
33.3-35 Nx 25 30.8 feet - 33.8 feet - rippable or blast tc.

loosen(59.6-57.9) (elevation 62.1 - 59.1)
Dark Gray to Black, Moderately to35-37.9 Nx 17 Slightly Weathered, Moderately(57.9-55) Fractured Argillite, rippable or b.S tst to,

loosen
37.9-40.9 Nx 44 Non-rippable - blast to loosen(55-52)

.

40.9-42.8 Nx 47 Non-rippable - blast to loosen(52-50.1)

42.8-45 Nx 33 Non-rippable - blast to loosen
(50.1-47.9) ,

G-5 31.5-37.5 Nx 0 Very Broken and Rippable(60.2-54.2) Top of Rock Depth of 31.5 feet
'

(elevation 60.2 f eet)
37.5-41.5 Nx 29 Fractures at 2 inch - 6 inch spacing(54.2-50.2) Non-rippable - blast to loosen

41.5-44 Nx 40 Fractures at 2 inch - 6 inch spacing,(50.2-47.7) Non-rippable - blast to loosen

1
.

. --%.- -,,.,.e,wg.,w ,qq . e-o, - -+ n ww n . g--- y Sw w - - y-. ,~ , - - - . - --
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Boring Core Depth (f t.) Core Size RQD RemarkoNo. (elevation) -

%

G-7 22.7-25.9 Nx 63 Non-rippable - blast to loosen(61.6-58.4)

25.9-30.2 Nx - 79 Dark Gray to Black, Slightly(58.4-54.1) Weathered, Fractured, Massive Argillite,
Fracture Spacing 10 inches,30.2-34 Nx 80 Frequency one per foot, Top of Rock(54.1-50.3) at 22.7 feet (elevation 61.6)
Non-rippable - blast to fracture34-36 Nx 80

(50.3-48.3) '

.

.

G-8 19.5-22.5 Nx
i (61.6-58.1) 81} Top of Rock at 19.5 feet (elevation

61.6)~

Argillite, Slightly Weathered, Massive,22.5-30.2 Nx C3j Slightly Fractured
-

(58.1-50.4) Non-rippable - blast to fracture

30.2-31.8 Nx 26 Rippable or bl'ast to loosen
(50.4-48.8)

31.8-33 Nx 90 Non-rippable - blast to fracture
(48.8-46.6)

.

G-9 20-22.7 Nx 77* Top of Rock at 20 Feet (elevation 58.5)(58.5-55.8) Dark Gray to Black Argillite, Moderately
to Slightly Weathered, Fractured.22.7-24.7 Nx 21** Broken from 24.7-31 feet(55.8-53.8) (elevation 53.8-47.5)
*Non-rippable - blast to fracture
**Rippable or blast to loosen

24.7-31 Nx 0 Rippable
(53.8-47.5)

.

o

__ ,_ .._-n-~~e -
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Boring Core Depth (f t. ) Core $ize RQD RemarksNo. (elevation) %

.

G-10 21-30 Ax
(57.1-47.7) Appears Rippable Top 4 - 5 feet

.

G-11 19.5-21.5 Nx 63 Non-rippable - blast to loosen(57-55)

21.5-23 Nx 61
(55-53.5) From 22.5-23 feet (elevation 54-53.5)-

and 25-27.5 (elevation 51-49) Argillite
Rock is Highly Fractured and'Probably
Rippable

23-28.5 Nx 50-

(53.5-48.5)
*

.

G-12 Ax Top of Rock at 20.5 feet
(elevation 53.5 feet)
Rock Appears lion-Rippable

.

R-1 '

Ax Top 8 - 9 feet of Rock may be Rippable
or blast to loosen,

R-2 13.3-17.5 Nx
. 16 Rippable

(58.7-54.5),

' 17.5-21 Nx 19 Rippable /"'

(54.5-51)
,

21-24 Ax
(51-48) Appears rippable

,

,

:

.
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NBoring Core Depth (f t.) Core Size RQD Remarks ~

No. (elevation) %

R-3 Ax Rock Appears to be Rippable in Top
3 - 5 feet

R-4 Ax Fracture / Joint Spacing 2 inches - 6 inches
Rippable

R-5 11.8-16 Nx 26 Upper Few Feet Appears'Rippable
'

(59.24-55.04) Lower portion blast to loosen

R-6 Ax Low Quality Indicated Because of Ax
Core Size. Rock Quality Should be
Better than what is Indicated by Ax Core.
Rock probably rippable.

R-7 Ax Rock Quality Appears Good Below 20 feet
(elevation 51'.86)

R-8 Ax Rock Appears Rippable in Top 3 - 4
feet of Core Runs (i. e., elevation 57 -53)

.

R-9 11.5-12.5 Nx 0 Rippable
(60.5-59.5)

.

12.5-17.5 Nx 0 Rippable
.

(59.5-54.5)

R-10 Ax Moderately Weathered, Rock Appears
Rippable

.

O

9
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(Boring Core Depth (f t.) Core Size RQD RemarksNo. (elevation) %

R-ll Ax Rock Appears Rippable to 23 feet
(elevation 49)

R-12 Roc 5c Appears Rippable to 16 feetAx

(elevation 55)

R-13 AX Rock Appears to Have Broken during Drilling.
At Core Rock Appears to be of Better,

Quality than Indicated by Recovery.

R-14 Bx Rock Appears to be Rippable to 20 feet
(elevation 51.4)

R-15 Bx Rock Appears to be Rippable in its
Upper Zones

.

R-16 Ax '

Rock Appears to be Rippable in its
Upper Zones

R-17
'

Bx Upper Portions Appear Rippable

R-18 Ax Upper Portions Appear Rippable
.

R-19 Ax Upper Portions Appear Rippable
~

.

_
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Boring Core Depth (f t.) Core Size RQD Remarko
<

No. (elevation) %

R-20 Ax Argillite is Highly Fractured and-

Broken, Rock Appears Rippable

R-21 Ax Rock Appears of Good Quality (Non-
Rippable)

.
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Converse Consultants ,dg',ME'T"'* "

91 Roseland Avenue'

Post office Box 91
Caldwell, New Jersey 07006
Telephone 201226 9191 212 619-2287
Telex: 232005 ASAS

.

@
October RECEIVED27, 1981

NOV 21981

Mr. E. Bourquard
EhinA, INC.E. H. Bourquard Associates, Inc. o

1400 Randolph Street
Harrisburg, Pennsylvania
Subject: Point Pleasant Pumping Facilities

Intake Revision
(81-07162-01)

Dear Mr. Bourquard:

We received your letter of October 26, 1981 and attached
documents.

As I explained to you on the phone, the blasting specifi-
cations in our May 20, 1980 report are general guidelines
to helo our client establish site specific specifications
and were not intended to be project specifications for
construction of the Point Pleasant Pumping Facilities. Infact, the guidelines were the result of editing previous
specifications we wrote on unrelated project. Because ofediting, some blank spaces resulted. Such blanks and refer-
ences to structures not related to Point Pleasant should not
be construed as either deletions or source of confusion.
Appendix A of our May 1980 report provides general guidelines
and such guidelines also include extracts from the
Pennsylvania Explosive and Blasting Laws.

Based on the premise that the subsurface conditions under-
ilying the Canal are reasonably dense as indicated by the

general subsurface conditions, it is our opinion that con- ';

trolled blasting, under proper supervision as is recommended,
would not adversely affect the stability of the Canal. Ifsoil conditions encountered during construction are substan-
tially less f avorable than anticipated, then the blasting
criteria should be adjusted as necessary, and further ex-
ploration and testing may be required.

Continued ...

.

.

Converse Consultants, Inc.

EXHIBIT NOo 13



Page Two
.

October 27, 1981

.

Mr. Bourquard, please call if you have any questions.
<

"

Very truly yours,
.

CONVE E CONSU ANTS, INC.

V
| nc
,

! ssa S. Oweis, Ph.D., P.E.
Vice President'

;
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Converse Consultants, Inc.
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Geotechnical EngineeringConverse Consultanis and A,,iied sciences

91 Roseland Avenue
Post office Box 91
Caldwell. New Jersey 07006
Telephone 201226-9191 212 619-2287
Telex: 232005 ASAS

&ECE!VED

@ November 27,

NO\.13T']58i

1981
EHBA, INC.

Mr. E. Bourquard ,

E. II . Bourquard Associates, Inc.
1400 Randolph Street
IIarrisburg , Pennsylvania

Subject: Point Pleasant Pumping Facilities
Intake Revision
(81-07162-01)

Dear Mr. Bourquard:

We reviewed the letter from Mr. Beemer to R. L. Baldwin.
The driller's descriptions of rock cores on the boring
logs are not complete to the satisfaction of a geologist.
Ilowever, we examined most of the rock cores, and the con-
clusions in our letter of August 28, 1981 and
October 13, 1981 are not changed.

Very truly yours,

!CONVERSE CONSULTANTS, INC.

'

e-' .,s e

'
Issa S. Oweis, Ph.D., P.E.
Vice President

ISO:gp

.
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y A. Please provide all velocity profiles that were taken under

| various . flow conditions in the Delaware River along the

i centerline of'the intake. Please provide a cross section
i profile of the bottom bathymetry across the entire width of

the river at this point. 'n'here velocity measurecents exist.

across the entire width of the river, calculat'e tae river

discharge using the measurecents and compare this value with-

the =easured discharge at the Trenten gage.

|
B. Provide a curve of velocity at the intake screen versus depth

over the range of flows during which you plan to withdraw
water showing measured velocities, as well as calculated

j velocities on this curve. Describe the assumptions and data

j used in your calculations.

I

: RESPONSE

A. Two velocity profile. -ere taken in the Delaware River along
the centerline of the intake. One profile was taken Nove=ber
7, 1980, when the river flow was approxi=ately 3000 cfs.
Figure E240.27-1 is a plot of stationing along the intake
centerline versus flow velocity at 4 different depths on this
date. Profile nu=ber two was taken July 23, 1981, when the
river flow was approx 1=ately 4500 cfs. Figure E240.27-2 is a
plot of stationing along the intake centerline versus flow
velocity at 4 depths on this date. A cross section of the
Delaware River at the Point Pleasant intake is shown in
Figure E240.27-4.

The Nove=ber 7, 1980, velocity measure =ents were made for the
full width of the river. The calculated discharge on this
date was 2840 cfs. The measured flow at Trenton was 2950 cfs.

,

B. Figure E240.27-3 is a plot of measured velocity versus depth
'

at the le .ations of the east and west screens on November 7,
1980, a ; July 23, 1981.

|
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