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CRAFT WAGE RATES
(Denver Area)

Rate Health & . App. Average  Total

TRADE Per Hr. Welfare Pension Vacation Train, Other PT&I Per Hr.

Carpenters 14,87 1.20 .85 1.00 .11 3.56 21.59

Electricians 17.85 .34 1.25 06(2)  58(1) 3,96 24.04
Pipe Fitters/

Plumbers 16.82 1.00 1.50 1.00 .08 4,02 24.42

Laborer 10.23  1.04 .70 .75 .10 05(3) 2,54 15,41

: Operating Engrs.

; Group 5 13.90  1.19 .20 .60 2 05(4)  3.36 20.42
- Millwrights 16.76 1.20 1.00 .29 3.80 23.05
‘] Ironworkers 16.55 1.19 1.35 17 3.80 23.06
L. Cement Masons 15.69 1.04 1.35 .13 .05(4) 3,60 21.86

Painter 15.61 .91 1.15 .08 1.42(5) 3,79 23.00
|

j
I‘ Notes:

(1) NEBF = 3% of Gross.

(2) Apprentice Training = 0.03% of Gross.
3 Industry Promotion.

4 Construction Advancement Program,

5 Estimated Increase for 1982 - 8%.

PT1 Average For Denver Area For
The Above Crafts = 19,72018%
F'S

(0520N)
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/
ARMCO BUILDING SYSTEMS

J. SHELBY WELCH, JR.
District Manager

July 7, 1982

Stearns Roger Engineering Corporation
P. 0. Box 5888

Denver, Colorado 80217

Attention: Mr. Steve Van Winkle

Reference: Northwest Boundary Ground Water Control System
Rocky Mountain Arsenal
Project No. C26616

Gentlemen:

In accordance with your request, we are pleased to submit for your consideration
the following estimate for the above referred to project:

One complete Armco building, type RF-80, size 40'-0" wide x 72'-8" long

x 30' high, designed for 30# LL and 25# WL per UBC. The roof panels to

be 24 gage ALUMINIZED steel with standing seams and concealed fasteners.

The wall panels to be 24 gage galvanized steel with interlocking ribs,
concealed fasteners and factory finish color coating with a 20 year
warranty. Both endwalls to be designed for future expansion. The following
accessories are included:

3 - 3070 single swing steel doors with top half glazed and necessary
hardware

1 - 10' x 14' overhead sectional steel door insulated

1 - 12' x 24' overhead sectional steel door insulated

1 - 30' length of 12" throat ridge vent with damper and birdscreen
- Gutters and downspouts for both side walls
- Roof insulated with 3" fiberglass blanket to meet U factor of 0.10
- Walls insulated with 3" fiberglass batts to meet U factor of 0.15
- Steeliner to protect insulation up to 8' high around perimeter of

building

All of the above delivered and erected on foundation by others for the
sum of ........................................................$63,000.00

At the present time and subject to prior orders received, shipment can be made
in approximately six weeks.

ARMCO INC. « BUILDING SYSTEMS DIVISION o P. O. BOX 624, ENGLEWOOD, CO 80151 « PHONE: 303-761-6370




Stearns Roger Engineering Corporation
July 7, 1982
Page 2

We thank you for the opportunity to present this information.
me if you have further questiomns.

Cordially,

-

r\; ) A
,/Z / /
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Enclosures

Please contact




—— ———

REFER TO

v

fSLﬁLLﬁ'X¢( A bLiJ,%Ri)JI

23C0 _
\V; —
ARMCO BUILDING SYSTEMS  —
J. SHELBY WELCH, JR.
District Manager Gen. Filas
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NOTE

July 8, 1982

Stearns Roger Engineering Corporation

P. 0. Box 5888
Denver, Colorado 80217

Attention: Mr. Steve Van Winkle

Northwest Boundary Ground Water Control System

Rocky Mountain Arsenal
Project No. C26616

Reference:

Gentlemen:

Supplementing our letter of July 7, please be advised that to increase
the length of building to 77'-8" (3 bays @ 25") the cost would be

increased by $1300.00.

Cordially,

ARMCO INC. » BUILDING SYSTEMS DIVISION s P. O, BOX 624, ENGLEWOOCD, CO 80151 « PHONE: 303-761-6370




[G)GOULDS PUMPS. INC.

REPLY TO:

QUOTATION

VERTICAL SUMP PUMP

Attns

To: Rubel and Hager, Inc.
4400 E. Broadway
Tucson, AZ 85711

Attention:
Inquiry Date: ~ 7/8/82

inquiry No.. Rocky Mr. Arsemal !tem No.

Mr. Frederick Rubel, Jr., P.E.

Dick Cahill

Date:
Proposal No.:
Revision No.:

Copies:

p-i101,10%)
jox,l04.
In answer to your inquiry, we propose to furnish GOULDS PUMPS as described below:
CONDITIONS OF SERVICE -

PIONEER EQUIPMENT, INC.
P.O. Box 27024
Tucson, AZ 85726

All quotations subject to terms and con-
ditions on the reverse side and expire
uniess accepted within 30 days from
date of gquotation. All guotations subject
to change with or witnout nctice.

7/8/82 Page:
Goulds Denver
Pioneer Equip, | Phoenix

DRIVER —
w40 rem__ 1750
Enclosure i. 152 SF Insulation
UNIT PRICES —
PUMP 3SUPPOR™ PLATE anc COUPLING .--S
COMPLETE PRICE EACH ..
AS DETAILED ABOVE .. . _5,332.00

DRIVER ... - P
FRE!GHT festimated) L . e

roTaL XK¥exe  QUANTITY FOUR . 21,328.00

Phases Hz __3L60____

Frame

Weight. pounds:

TOTAL WEIGHT

LIQUID Water
cpm_900  spareeor—LleQ PH Value Solds %
T.D.Hv__l_ei___ Sp. Gr. @ PV Abrasives Soligs Size
Pumping Temp Visc. @ P.T.
PUMP DESCRIPTION — Steady Bearing CONTROL EQUIPMENT:
QUANTITY Lubncaton  ____ Etficiency —— L Lo
mopeL_3371 | suoport Plate___Stde | Fioat swien=___2 8HP + Ratng__ 28,8
szeé_%ﬁ'_'ﬁ___ Pit Cover_____N_o_rle___ Aiternator =___None Max. BHP. 323
Geoco__ M 0 case_Cast iron | . water Alam=__None
P Type % wet T Ory g impetier_Cast _iron Single Cont. Voits None
o Deon 12 ftoe |u snan__Steel | wag sansze_ None IMPELLER DIAMETER:
Assembly No g Steady Brngs. Carbon NEMA Enct. 4 Approx = Rating 12.5
For detailed specifications see Builetin __120e1 Curve No___1182=3 Min. ‘Max__ 10 /13

Voits 230 460

324 Furnshed by _Goulds
PRICES ARE F.O.B LUBBOCK. TIXAS
Pre-paid job site
e SHIPMENT: ,_6:8_,__ weexs after
1926 complete engineering and manu-
factunng nformation and full 20-
provai to proceed with work
T704 TERMS. 30 DAYS NET

PER APPROVED CREDIT

PIONEER EQUIPMENT, INC.

Dk Canill
Richard J. Cahill
Sales Representative

fORM ABA4 EF Sup BOOITHL




FILTEMP SALES, INC.

filtration * flow * heat * control
243-424S

MAILING ADDRESS:
P.O. BOX 153173
PHOENIX, ARIZONA 85080

July 8, 1982

Rubel & Hager
4400 E. Broadway, Suite 602
Tucson, Arizona 85711

Attention: Mr. Fred Rubel

Reference: Rocky Mountain Arsenal
Northwest Boundary Treatment System

Dear Mr. Rubel:

5?"/(?4/ /‘065
S-/02 A, &
s-103 A8

OFFICE:
3601 S. 42ND STREET
PHOENIX. ARIZONA 85040

RECEIVED
JUL 12 198

RUBEL & HAGER, INC.

We are pleased to quote the following Filterite Equipment per your request.

{ A oy
J 6 Filterite Model 66MS03-316-4FD-C150
Code Vessel - 316SS - 150 # Operating Pressure
1" NPT Vent - 1 1/2 " NPT Drain - 316SS
‘ Top Seat Plate & Springs - Ethylene Propylene
Gasket - "UM" stamp standard - includes eye nuts -~
" Houses 22-30" cartridges - See Bulletin 1762.
i Price each: $4,550.00
: Qty--6 at:$ 27,300.00
" Est Frt - Total: $580.00
} 6 Sets of Cart (Ul00AW30U) : $800.00
! Total Cost: $28,680.00
i
| B
Option B same as item A except Vessel is 304SS instead of
3168S.
Price each: $3,761.00
Qty--6 at: $22,566.00
Est Frt - Total: $580.00
6 Sets of Cart (U100AU30U) : $800.00
‘ Total Cost: $23,946.00
c
Replacement Cartridges
Filterite U100AW30U
‘ 100 Micron - 30" length - Polypropylene
Core and Polypropylene Wind




July 8, 1982
Rubel & Hager
Page 2

Lot Price, 150 Cart : $975.00
F.0.B. Phoenix

Both Item A and Item B include non code stamp at no addtional charge.
If you require "U" stamp then please add $250.00 to total cost. In my
opinion the "UM" stamp is more than sufficient. Please contact our
office if we can provide further information.

Sincerely,

N AN
A

-~ . - Y \

‘George R. Metro
Filtemp Sales, Inc.

nam ~




ansorRPTION SYSTEM EQUIPMHENT

. Westvaco

July 9, 1982

Mr. Fred Rubel

Rubel & Hager, Inc.

4400 E. Broadway, Suite 602
Tucson, AZ 85711

Dear Fred:

In accordance with your request, I have enclosed a proposal
for a Westvaco Pulsed Bed Adsorption System for the Northwest
Boundary Containment Treatment Facility, Rocky Mountain
Arsenal. Included is a budget estimate of the uninstalled
cost of this equipment.

w If you require further information or details, please contact
o me.

‘ : Sincerely yours,

f Michael L. Massey, Ph.D.,P B,
| Manager, Carbon Systems

Ne—
I MLM/sa
| Enclosure

Chemical Division
Carbon Department
Covington, Virginia 24426
Telephone: 703-962-1121




PROPOSAL FOR A

WESTVACO PULSED BED ADSORPTION SYSTEM

PROVIDED BY
WESTVACO CORPORATION
CARBON DEPARTMENT

CARBON SYSTEMS GROUP
COVINGTON, VIRGINIA 24426

FOR
ROCKY MOUNTAIN ARSENAL
NW BOUNDARY TREATMENT SYSTEM
CdMMERCE CITY, COLORADO

JULY 9, 1982
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Introduction

Westvaco has been requested to prepare a proposal, including
budget estimate, for a Westvaco Pulsed Bed Adsorption System.
This system will provide carbon adsorption treatment of
groundwater at the proposed NW Boundary project at Rocky
Mountain Arsenal, Commerce City, CO.

The treatment process will consist of the following:
A. Three standard pulsed bed adsorption columns.

B. Two carbon storage tanks, one for fresh carbon and
one for spent carbon.

C. A dual blowcase assembly for carbon transport.

D. 150,000 pounds of virgin carbon, Nuchar WV-G.

The price covers the cost of delivery of assembled treatment
modules as described in the process description. It does

not cover the cost of on-site installation. Details of the
proposed system are as follows:

Process Description

The Westvaco Pulsed Bed Adsorption System shall include the
following standard Westvaco components as required by the
specifications:

A. Adsorption Unit

1. The carbon adsorption system shall be three upflow
Pulsed Bed Systems as manufactured by Westvaco.

2. Each 42,000 1lb contactor unit shall be a ten-£foot
diameter 1400 cu ft capacity ASME 50 psig Design
Pressure Vessel with potable water lining.

3. Influent and effluent connections shall be designed
to insure even flow distribution.
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Page 2

4. Each adsorber shall be mounted on a support structure
designed to support the contactor and all piping
and attached equipment under all operating conditions.
The support structure shall be designed to provide
ready access to piping and valves.

5. Connections to each adsorber shall be as follows:

a. Raw water inlet and treated water outlets shall
be four 6-inch connections.

b. Fresh carbon inlet and spent carbon outlet
connections shall be 2-inch and properly
designed to facilitate carbon handling.

¢. Three 1/2-inch 316SS sample nozzles are to be
spaced at the quarter points of the adsorber,
with the nozzle penetrating 6 inches into the
carbon bed.

6. Each adsorber shall be furnished with two 20-inch
diameter manholes--one manhole to be located on the
top of the vessel and the other on the side near
the bottom of the vessel. An access ladder in con-
formance with applicable safety standards shall be
provided for the top manhole.

Fresh Carbon Storage Tank

1. One ten-foot diameter 740 cu ft capacity fresh
carbon storage tank shall be provided. The tank
will be an open top cone-bottom vessel suitable for
storing a minimum of 20,000 1lb (dry weight) of
spent carbon. A full water level will be maintained
in the tank by a float valve.

2. The tank shall be of all-welded carbon steel
construction with potable water lining.

3. The structure and baseplate shall be designed to
support the tank, tank contents, and attached equip-
ment under all operating conditions. Lugs, adequate
for all lifting and moving the tank, shall be
provided.
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Connections to the fresh carbon stdrage tank shall
be as follows:

a. The bottom carbon outlet shall be 4-inch
diameter (minimum)

b. A 2-inch diameter raw water connection

¢. The tank overflow shall be 4-inch diameter and
shall be located above the normal liquid level.
The outlet shall be screened to prevent loss of
activated carbon.

Spent Carbon Storage Tank

One ten-foot diameter 740 cu ft capacity spent carbon
storage tank shall be provided. The tank will be

an open top cone bottom vessel suitable for storing

a minimum of 20,000 1lb (dry weight) of spent carbon.
A full water level will be maintained in the tank

by a float valve. Removal of spent carbon will be

by the use of an eductor.

The tank shall be all-welded carbon steel construction
with potable water lining.

The structure and baseplate shall be designed to
support the tank, tank contents, and attached equip-
ment under all operating conditions. Lugs, adequate
for all lifting and moving of the tank, shall be
provided.

Connections to the spent carbon storage tank shall
be as follows: :

a. The bottom carbon outlet shall be 4-inch
diameter (minimum)

b. A 4-inch diameter raw water connection

¢. The tank overflow shall be 4-inch diameter and
shall be located above the normal liquid level,
The outlet shall be screened to prevent loss of
activated carbon.
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D. Carbon Transport System

1. The carbon transport system shall consist of separate
fresh and spent carbon blowcases to transfer carbon
slurry from the fresh carbon storage tank to each
adsorber unit and from each adsorber unit to the
spent carbon storage tank. Carbon transport will
be by air pressurization and eductors. Normal
pulsing operation will consist of transporting
2,000 1b of dry carbon per cycle.

2. The blowcases shall be 70 cu ft capacity ASME
50 psig Design Pressure Vessels. All wetted parts
of the vessels shall be 316 L stainless steel. The
pressure vessels shall be stamped in compliance
with ASME Code.

3. A common support structure and baseplate shall be
provided for the two blowcases. The support struc-
ture and baseplate shall be designed to support the
blowcases, contents, and all attached piping and
appurtenances under all operating conditions. The
support structure shall be carbon steel. Lifting
lugs, adequate for all lifting and moving of the
blowcases, shall be provided.

4. Each blowcase shall be provided with a 16-inch
diameter quick-opening, hinged manhole for top
access and observation. An access ladder and plat-
form, designed in conformance with applicable safety
standards, shall be provided.

E. Granular Activated Carbon
Westvaco shall supply and install an initial inventory
of 150,000 1b of virgin granular activated carbon. The
1n1t1a1 carbon supply shall be Westvaco Nuchar WV-G.

Price

The estimated cost for the equipment as described in
this proposal is $638,000, FOB job site.
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NUOTATION ALBANY

Engineered Systems

Division
P.0. BOX 310, QUAKER RD., GLENS FALLS, N.Y. 12801/TEL. 518-793-8801/TELEX 145339
Mr. Fred Rubel July 8, 1982
RUBEL & HAGER
4400 East Broadway Quotation Number: Q82-041T
Suite 602
Tucson, AZ 85711 S-0 4
oTY, UNIT PRICE TOTAL
1l AES Model 5250S20A2 Multiple Filter 70,133.00
with external backwash
Application: Granular Activated Carbon
Pressure Rating: 25 psi (operating pressure)
Flow: 1500 gpm
Fabrication: 316 stainless steel
Construction: 20 barrels; assembled and mounted
on a mild steel frame.
Inlet/Outlet Header Size: 12" flanged
External Backwash Header: 2" threaded
Drain Size: 2-1/2" threaded
Media: .003" wedge wire
Valve Size & Seats: 2" Teflon
Seals: EPDM
Gauges: 0-400 psi
Filter Media Area: 8160 sq. inches
Backwash Automation (Time Clock and Differential
Pressure Switch)
Option:
Service Step 500.00

Reference Drawing: D-10640

WARRANTY: ALBANY ENGINEERED SYSTEMS WARRANTS ALL AES PRODUCTS AGAINST DEFECTS IN MATERIALS AND WORKMANSHIP

IN NORMAL USE FOR ONE YEAR FROM DATE OF SHIPMENT, SUCH WARRANTY BEING LIMITED TO REPLACEMENT OR
REPAIR OF DEFECTIVE PARTS AT OUR DISCRETION. WE HAVE NO LIABILITY FOR ANY SPECIAL OR CONSEQUENTIAL
DAMAGES, HOWEVER CAUSED. THERE ARE NO OTHER WARRANTIES EXCEPT AS SET FORTH ABOVE.

CUSTOMER'S COPY




OUOTATION BANY

.P,O. BOX 310, QUAKER RD., GLENS FALLS, N.Y. 12801/TEL. 518-793-8801/TELEX 145339

Engineered Systems
Division

Page Two

MANUALS :

START-UP
SERVICE :

VALIDITY:

Quotation Number: Q82-041T

Two operating manuals supplied with purchase of this
equipment. Additional manuals $15 each. Reproducibles
of drawings (sepias or microfile aperture cards)
available at $5 each.

For the AES Products as outlined in this quotation, no
charge service will be provided as follows:

Field Service Technician: Two Days
Applications Engineer ¢ Two Days

The customer has the option of assigning this no charge
service time for Training Sessions, Installation
Inspection or Start-Up Assistance. Should additional
service be required, the following rates apply:

Field Service Technician @ $220 per day
Applications Engineer @ $350 per day

When service is scheduled by the customer with less
than one week's notice, travel expenses will be charged
at cost. A Purchase Order must be issued to cover the
additional service requirements beyond the allocation
as stated above.

The prices quoted are firm for order placement 60 days
from the date of this gquotation for delivery not to
exceed six (6) months from date of order issuance.

WARRANTY: ALBANY ENGINEERED SYSTEMS WARRANTS ALL AES PRODUCTS AGAINST DEFECTS IN MATERIALS AND WORKMANSHIP

IN NORMAL USE FOR ONE YEAR FROM DATE OF SHIPMENT, SUCH WARRANTY BEING LIMITED TQO REPLACEMENT OR
REPAIR OF DEFECTIVE PARTS AT OUR DISCRETION. WE HAVE NO LIABILITY FOR ANY SPECIAL OR CONSEQUENTIAL
DAMAGES, HOWEVER CAUSED. THERE ARE NO OTHER WARRANTIES EXCEPT AS SET FORTH ABOVE.

CUSTOMER’S COPY
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| @ U @ TAT] @ N INTERNATIONAL
Engineered Systems
. Division
| P.O. BOX 310, QUAKERRD., GLENS FALLS, N.Y. 12801/TEL. 518-793-8801/TELEX 145339

Page Three Quotation Number: Q82-041T

SHIPMENT: After receipt of order and full customer approved
technical data enabling us to proceed with engineering
and manufacturing, our delivery schedule for the equip-
ment specified in this quotation is detailed below.

Any delay in our receipt of customer approved technical
data may adversely affect the delivery date.

FOB: Denver, Co - 12-14 weeks

TERMS : 25% with prints for customer approval - Net 30 days.
75% at shipment - Net 30 days.

ACCEPTANCE: Orders are subject to acceptance at Glens Falls, NY.

By: Peg Campbell

Customer Service

WARRANTY: ALBANY ENGINEERED SYSTEMS WARRANTS ALL AES PRODUCTS AGAINST DEFECTS IN MATERIALS AND WORKMANSH!P

—— IN NORMAL USE FOR ONE YEAR FROM DATE OF SHIPMENT, SUCH WARRANTY BEING LIMITED TO REPLACEMENT OR
REPAIR OF DEFECTIVE PARTS AT OUR DISCRETION. WE HAVE NO LIABILITY FOR ANY SPECIAL OR CONSEQUENTIAL
DAMAGES, HOWEVER CAUSED. THERE ARE NO OTHER WARRANTIES EXCEPT AS SET FORTH ABOVE.

CUSTOMER'S COPY




TO:!

| ‘ ‘O PO. Box 6753
| Phoenix, Arizona 85005-6573
| (602) 269-1323

PROPOSAL

PIONEER
EQUIPMENT

FORMERLY AIR COMPRESSOR SERVICE
Rubel and Hager, Inc.

(XX

P.O. Box 27024
Tucson, Arizona 85726-7024

(602 792-3255

DATE _July 8, 1982

Attnt Mr. Frederick Rubel, Jr., P.E.

This proposal effective for 30 Days.

Gentlemen: We are pleased to quote on the following equipment: c ~-/0 /
i QUAN. DESCRIPTION UNIT PRICE AMOUNT
l ' ONE INGERSOLL~RAND COMPRESSOR PACKAGE, MODEL 7E3, COMPLETE
i
WITH THE FOLLOWING MAJOR COMPONENTS:
H a) BARE COMPRESSOR #253
‘ b) 74 H.P. NEMA 3 PHASE 230/460 V MOTOR
‘ ¢) 120 GAL. ASME RECEIVER TANK
[ 1 d) PRE=-WIRED AND MOUNTED MAGNETIC STARTER
. e) AIR COOLED INTERCOOLER
f) ENCLOSED BELT GUARD
g) AUTO/START/STOP CONTROL
h) SAFETY SERVICE AND DRAIN VALVE.
'l
; PERFORMANCE DATA
a) 26.2 CFM PISTON DISPLACEMENT
b) 20.3 CFM @ 100 PSI
¢) COMPRESSOR RPM - 660.
TOTAL NET PRICE¢eccccecocncccns 2,800.00
!
'
Al Applicable Taxes to Apply
} i Prices quoted are subject to adjustment to price in effect at time of ship-
Fo.p. _ Delivered Job Site ment.
Warranty is limited to that on new machines as furnished by Manufacturers
. One week or as otherwise stated herein.
Delivery
All items quoted herein are subject to prior sale or other disposition.
Terms Net 30 days All orders taken which require financing are subject to the approval of our
credit department or that of the financing institution.
Delivery date given on this order is contingent upon promised shipment from
: i d icti her f d
PIO“EER EQ"IPME"T, INC. ::;tsr:?-p jers and upon government restrictions or other factors beyond our
‘ The above proposal is hereby accepted as outlined:

BY M‘Al\l

Customer

This quotation not valid unless signed

BY




Northwest Boundary Containment Treatment Facility

Rocky Mountain Arsenal, Commerce City, Colorado

Stearns-Roger Subcontract No. 7000 C26616

Process Design Calculations

Prepared by: D. G. Hager ﬁf%grﬁr’

Checked by: F. Rubel, Jr.S#e—

Sizing of Liguid Phase Adsorption Vessels

A. Design Criteria

1) Superficial residence (empty bed) time required

in upflow packed granular activated carbon bed
for removal of 0.8 ug/l excess DBCP from potable
water - 15 minutes minimum.

Raw water flow rate - 1500 gpm maximum.

standard Westvaco Pulse Bed Adsorber volume -
1400 £t.3.

B. Calculations

l)a. Try two (2) standard Pulse Bed Adsorbers -

Volume = 2 x 1400 ft? = 2800 £t = 21,000 gallons

Superficial Residence Time = 21,000 gallons =
1500 gpm

14 minutes <15 minutes.’. NG
. Try three (3) standard Pulse Bed Adsorbers -
Volume = 3 x 1400 ft3 = 4200 £t3 = 31,500 gallons

Superficial Residence Time = 31,500 gallons =
1500 gpm

21 minutes >15 minutes.’. OK
Use Three (3) standard Pulse Bed Adsorbers




IiI.

2) Flow rate per adsorber

1500 gpm = 500 gpm/adsorber

3 adsorbers

Process Pipe Sizing

A. Design Criteria

1)
2)
3)
4)
5)

Pipe material - schedule 80 Type I PVC

Flow rate per treatment branch (train)=<500 gpm
Raw water velocity $8.0 ft/sec

Treated water velocity $5.0 ft/sec

Slurry Flush/Eductor/Backwash water velocity - £8.0
ft/sec

B. Calculations

1)

2)

3)

4)

Raw water pipe size (identical piping for each
train)

a) Try 4",v = 8.99 ft/sec >8.0 ft/sec .. NG
b) Try 6", v = 6.27 f£t/sec <8.0 ft/sec .. OK

Use 6" Schedule 80 Type I PVC Pipe and Fittings
for Raw Water.

Treated water pipe size - Effluent from one
adsorber

a) Try 6" v 6.27 ft/sec >5.0 ft/sec .. NG
b) Try 8" v 3.57 ft/sec <5.0 ft/sec .. OK

Use 8" Schedule 80 Type I PVC Pipe and Fittings
for Effluent from one Adsorber.

Treated water pipe size - Effluent from two
adsorbers

a) Try 8", v 7.14 ft/sec >5.0 ft/sec {. NG
b) Try 10% v 4.54 ft/sec <5.0 ft/sec .. OK

se 10" Schedule 80 Type I PVC Pipe and Fittings

for Effluent from two Adsorbers.

Treated water pipe size - Effluent from three
adsorbers

a) Try 10" v 6.80 ft/sec >5.0 ft/sec .. NG
b) Try 12" v 4.81 ft/sec <5.0 ft/sec .. OK

Use 12" Schedule 80 Type I PVC Pipe and Fittings
for Effluent from three Adsorbers.




5) Slurry Flush/Eductor/Backwash water pipe size

8.72 ft/sec >8.0 ft/sec .. NG
5.02 ft/sec <5.0 ft/sec .. OK

a) Try 3", v
b) Try 4", v

Use 4" Schedule 80 Type I PVC Pive and Fittings
for Slurry Flush/Eductor/Backwash Water System.

Carbon Slurry Transfer Pipe Sizing

A, Criteria

1. Carbon Slurry Transfer to and from Carbon
Transport Trailer - 4" Polypropylene lined
Carbon Steel (flanged) Pipe

2. Carbon Slurry Tansfer to and from Carbon
Blowcases - 2" Polypropylene lined Carbon
Steel (flanged) Pipe

3. Carbon Slurry Velocity = 5 ft/sec

4., Dry carbon density = 30 lb/ft?

B. Calculations

1. Time to transfer 20,000 lbs. granular activated
carbon truckload to or from Carbon Transport
Trailer

Pipe inside diameter = 3.612 in., Area = 10.25 in.?
.0712 £t2
@ velocity = 5 ft/sec Volume = 0.3558 ft3/sec =
21.35 ft3/min = 640 lb/min
Transfer Time = 20,000 lbs. = 31.3 minutes

640 lbs/min

I

2. Time to transfer 2,000 1lb. granular activated
Carbon Pulse to and from Carbon Blowcases

Pipe inside diameter = 1.723 in., Area = 2.35 in.2?
.0164 ft2

@ velocity = 5 ft/sec Volume = 0.0818 ft3/sec =
4,91 ft3/min = 147 lbs/min
Transfer Time = 2,000 lbs.

147 1bs/min = 13.6 minutes




Iv.

Process Water Pressure Drop through each Treatment

Train

A. Criteria

1.

3.

Since the piping design has not been accomplished
at this time, a pressure drop calculation based
upon conservative assumptions is provided.

. Flow rate 500 gpm through 6" and 8" Pipe; head loss

per 100' is 0.87 and 0.22 psig respectively.

Flow rate 1500 gpm through 12" Pipe; head loss
per 100' = 0.24 psig.

B. Calculations

1.

Pressure Drop through Pipe and Fittings

Equivalent

Pipe Length AP
a) 80'-6" Sch. 80 PVC Pipe 30
b) 3 -6" Sch.80 PVC Tee @ 32.2'. 96.6} 2.3
¢) 6 -6" Sch.80 PVC 90° Ell @15.2' 91.2
d) 40'-8" Sch.80 PVC Pipe a0
e) 1 -8" Sch.80 PVC Tee @39.9 39.9} 0.4
£) 4 -8" Sch.80 PVC 90° E1l @20' 80
g) 40'-12" Sch.80 PVC Pipe 40 } -
h) 3 -12" Sch.80 PVC 80° ELl @ 30 90 .

3.0 psig

Pressure Drop Through Valves and Flow Controller

a) 1-6" Check Valve @ 0.1 psig@ 0.1
b) 3-6: Butterfly Valves & 0.3 psig®@ 0.9
c) 1- Rate of Flow Controller @ 7.0
osig (max.) . 9.0
10.0 psig

Pressure Drop Through Adsorber and Filter
Modules (pressure drop will build up in
each of these modules until a maximum is
reached at which time backwash or cartridge
change will significantly decrease the
pressure drop).




a) Prefilter Module - 15 psi (max.)
b) Pulse Bed Adsorber Module -

25 psi (max.)
c) Post filter Module - 10 psi (max.)

Gravity head - 12 ft.
Velocity head
Total AP (1 through 5 above)

AP

15.0

25.0

10.0

50.0 psig
5.2 psig
0.3 psig
68.5 psig
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