ADDENDUM NO. 1
November 3, 2021

TO REQUEST FOR PROPOSALS FOR
1, 2, 3- TCP Removal Project for Conejo Wells

NOTICE IS HEREBY GIVEN to bidders that this addendum is issued to make the following
changes.

Acknowledge receipt of this Addendum in the space provided on the PROPOSED SCHEDULE OF
WORK AND PRICES Page 21 of the front-end documents. Failure to do so may subject the
Proposer to disqualify.

RESPONSE TO BIDDER QUESTIONS

1. Question 1:
What is the Engineer’s Estimate for this project?

Answer:
Approximately $5.75 million, not including owner-furnished materials.

2. Question 2:
What is the value of the owner-furnished equipment/materials?

Answer:
Estimated at approximately 52.4 million.

3. Question 3:
Can you provide a complete bill of materials for all owner-furnished materials, including
services provided with owner-furnished packages (field services, provided integration,
delivery, lead times, startup/testing, O&M manuals, source testing, anchorage, seismic
calculations, manufacturer shop painting or coating, any appurtenances included, racks,
pipe supports, valves, blowoffs, nozzles, carbon amount and packaging, etc.)?

Answer:
The following equipment packages and materials will be provided by the Owner:

A) GAC Vessel Pairs

B) Activated Carbon Media

C) Carbon Dioxide Storage and Feed System

D) Main Electrical Switch Gear and MCCs
This equipment will be provided with shop coating, O&M manuals, and field inspection
and startup services specific to the equipment. However, all installation, electrical and
piping connections, and associated field work shall be completed within this RFP
contract. The MICC arc flash study will be included in the Owner’s electrical switch gear
and MCC contract with the supplier.



4. Question 4:
A note on the plans indicates the generator and fuel system are to be supplied by
Owner. However, per Specification Section 01 11 10 1.4, the generator and fuel system
is not owner-supplied. Is the generator and fuel system owner-furnished?

Answer:
The generator and fuel system will not be owner-furnished.
On Sheet G-3 of the Plans, revise General Note 16 to read:
“16. The following items are owner-furnished (FOB District Headquarters),
contractor installed and integrated:
A) GAC Vessel Pairs
B) Activated Carbon Media
C) Carbon Dioxide Storage and Feed System

D) Standby-Engine- Generatorwith-Fuel System
D) Main Electrical Switch Gear and MICCs”

5. Question 5:
Is the Intrusion Switch listed on page 597 of Division 40 96 31, 2.5.B a part of the
instrumentation scope? The intrusion switch is also shown in the Plans on Sheet E-1.4 as
BSTR-ZS-01. If a part of scope, can you please provide specifications?

Answer:

Contractor shall provide an Edwards Signaling 2507A-L or equal which is an SPDT
magnetic switch with brackets as maybe required.



6. Question 6:
Are the flow elements on Plan Sheets E-1.1 — E-1.5 from the provided Plans a part of the
instrumentation scope? If a part of scope, can you please provide specifications?

Answer:

Three new Contractor-furnished flow meters are included in the project: 40-FIT/FE-01
and -02 at the Backwash Reclaim / Non-Potable pumping station and flow meter Z2-FIT-
00 located at the reduced pressure backflow preventer. The Contractor shall also be
responsible for wiring and integrating the flow meters included with the Owner-
furnished GAC vessel skids and carbon dioxide system and shall be responsible for wiring
and integrating all existing facility flow meters to the new electrical panels.

Revise Detail W-48 on Sheet D-18, legend item 7 as follows:
“Meter w/Strainer {By-Bistrict) (By Contractor)”

The specification for the flow meters is:

Pump Station: FER111.250.K.1.5.4.A1.B.1.A.1.A.0.A.1.B.3.A.1-...V3.CWA

Size; 10", ABB WaterMaster FER111 Electromagnetic Flowmeter with Elastomer
Liner, reduced bore, 316SS Electrodes, 150# Flanged Connections, SSGrounding
Rings, Integral Mounted Transmitter, backlit Graphical Display, Flow Rate
Indicator & Totalizer, 4-20mA & Pulse Outputs, HartProtocol Communications,
Accuracy; +/ 0.4%

Backflow Preventer: FER111.300.K.1.5.4.A1.B.1.A.1.A.0.A.1.B.3.A.1-...V3.CWA
Size; 12", ABB WaterMaster FER111 Electromagnetic Flowmeter with Elastomer
Liner, reduced bore, 316SS Electrodes, 150# Flanged Connections, SSGrounding
Rings, Integral Mounted Transmitter, backlit Graphical Display, Flow Rate
Indicator & Totalizer, 4-20mA & Pulse Outputs, HartProtocol Communications,
Accuracy; +/ 0.4%



7.

10.

Question 7:

There are no Pressure Gauges depicted on Plan Sheets E-1.1 — E-1.5. Eight (8) pressure
gauges are shown on drawing G-7, but names and ranges are not provided. Can the
District provide further information on these instruments?

Answer:

The pressure gauges shown on sheet G-7 are part of the Owner-furnished GAC system.
The only Contractor-furnished pressure gauges are the two gauges located on the
Backwash Reclaim / Non-Potable Pump discharge manifolds (refer to Detail 1 on Plan
Sheet D-16)

Three new Contractor-furnished pressure transducers are included on the project: the
replacement for the treated water storage tank level sensing pressure transducer (BSTR-
LIT-01); the Backwash Reclaim / Non-Potable pump station discharge pressure
transducer (PIT-40-01); and the GAC manifold differential pressure transducer (GAC-
DPIT-01). The Contractor shall also be responsible for wiring and integrating all existing
facility flow meters to the new electrical panels.

BSTR-LIT-01 shall be Endress Hauser Cerabar PMP71 - ABC1K61RAAAU 30psi.
PIT-40-001 shall be, Endress Hauser Cerabar PMP71 - ABC1P61RAAAU 150psi.
GAC-DPIT-01 shall be, Endress Hauser Deltabar S PMD75-ABC7H61DAAU+N3

Question 8:

Specification Section 40 51 20, 1.09.A Spare I/0O states “Refer to Appendix 40 50 00-C&D
PLC Input/Output list for signals designated as ‘Dedicated Spares.”” Where can we find
the list of Input/Output signals?

Answer:
10 List of needed and spare 10 points for the project has been attached to this
Addendum. Provide spare parts per 40 50 00, 2.04.

Question 9:
Does the backwash tank need to be risk factor 4 or can you lower the risk factor so the
tank does not require as much freeboard?

Answer:
Both tanks must be Risk Category 4.

Question 10:
Can the engineer provide a copy of the Geotechnical Investigation report for this
project?

Answer:
A copy of the Geotechnical Engineering Investigation Report has been attached to this
Addendum.



11.

12.

13.

14.

Question 11:

On Plan Sheet G-3, Note 15 states: “Contractor to provide chemicals,” and Specification
Section 01 11 10, 1.5.A states that the District will be furnishing chemicals. Which is
correct?

Answer:

Revise Note 15 to read:
“The Owner will provide the initial loads of diesel fuel, carbon dioxide, and
sodium hydroxide”

Question 12:

Cut and Fill Summary calls for net import of approximately 3535 c.y. of import fill at R-
value of 50. Does the District have a borrow site that can be used that meets this spec?
If so, where is it located?

Answer:
The District does not have a borrow site for the fill material.

Question 13:

On Plan Sheet C-3, Note 4 states: “Contractor to include 20 bollards per Detail 3, Sheet
D-8, at locations selected by owner.” Are these locations to be in openly accessible
areas? Are there utilities in the vicinity of these that will need potholing?

Answer:
The Contractor shall assume that the bollards will be in openly accessible areas with no
utilities in the vicinity that will necessitate potholing.

Question 14:

On Plan Sheet C-2, Demolition Callout 4 calls for the Contractor to upgrade pumps and
motors on all 4 wells on the project. Specification Section 43 21 52 provides well pump
data as called out on Plan Sheets. On Plan Sheet G-5, the Well Pump Design Criteria
Table has a note at the bottom that states wells are being rehabilitated and pumps
replaced as part of a separate project. Are the Pumps to be upgraded as part of this
project or not?

Answer:
A separate project will seek to rehabilitate the wells and replace the pumps.



15.

16.

17.

18.

19.

Question 15:

Specification Section 01 22 00, Bid Item #11 description includes furnishing, installation,
integration, and testing of a 1 MW Standby Diesel Engine Generator. This conflicts with

Plan Sheet G-3, Note 16, which states the generator is to be owner-furnished. Which is

correct? If furnished by owner, please provide a bill of materials and installation details

for contractor to review.

Answer:
The generator and fuel tank described in Specification 26 32 13 are to be furnished by
the Contractor. Refer to response to Question #4 of this Addendum 1.

Question 16:
Specification Section 01 57 50, 1.2.A calls for the Contractor to provide survey and
staking. Will the engineer provide onsite existing monument data for surveyor’s

reference?

Answer:
The onsite existing monument data is provided on Plan Sheet C-1.

Question 17:

Specification Section 02 01 20, 1.1.B.3. addresses payment and bidding guidance for
addressing uncovered underground facilities not shown. Can an allowance be assigned
to the resulting work? Can work be completed on a T&M basis?

Answer:
Delete Specification Section 02 01 20, 1.1.B.3.

Question 18:

For the Owner-furnished GAC and CO2 System, Specifications Section 01 11 10, 1.4.B.1
states that the “...initial submittals...have been included with the contract documents for
reference.” Where can they be found?

Answer:
The initial submittals have been attached to this Addendum.

Question 19:

Excluding the Remote I/O Panel located in what was referred to as the “electrical shack”
which would be part of RoviSys scope, can you confirm the District is building the control
panels and providing their internals?

Answer:
RoviSys shall provide the control panel and remote I/0O for Santa Rosa Well 8.



20. Question 20:

21.

22.

23.

24.

What is the approximate 1/O count for the Remote |/O Panel located in what was
referred to as the “electrical shack”?

Answer:
Refer to the I/0 List attached to this Addendum.

Question 21:

Is telemetry work required for this project? If required, what is the scope? Will
hardware be provided by the District? Will RoviSys be responsible for configuration of
the radios/service aspect?

Answer:

The site currently has telemetry. There is a cambium radio mounted on the existing
water tank that will need to be relocated onto the new tank. The radio is configured but
will need to be connected to the new network onsite by RoviSys.

Question 22:
Does the District have the required licensing for its OITs?

Answer:
Contractor shall provide licenses for OITs.

Question 23:
Will Specification Section 26 05 73 be included with the Equipment being provided
under a separate contract?

Answer:
Specification Section 26 05 73 will be provided by Royal via the District. The bidding
Contractor can disregard this Specification Section 26 05 73.

Question 24:
Are submittals for the electrical equipment being provided under a separate contract
Available for distribution?

Answer:
The preliminary submittals for the electrical equipment being supplied by the District has
been attached to this Addendum.



25. Question 25:
On Plan Sheet E-1.2, in the (N) Equipment Enclosure, there appears to be (2) light
fixtures designated as A and AE. Is there any specification for these fixtures?

Answer:

Type A is a Lithonia #FEM-148-6000L M-IMAFL-MD-120-GZ10-40K-80CRI-ANGBKT-SPD-
STSL-WLF-SBOR10P or equal 6000 lumen, 38W with integral occupancy sensor/photocell
and wet listed. Type AE is the same as Type A with the addition of the BEGWCP
emergency driver option.

26. Question 26:
Is the Contractor responsible for furnishing temporary power and connections for the
onsite office trailer described in Specification Section 01 50 00?

Answer:

The Contractor can use existing onsite power provided by the District. If the workflow on
the electrical equipment prevents this connection, then the Contractor is responsible for
obtaining their own temporary power from Southern California Edison.

27. Question 27:
Do the existing electrical conduit and duct banks need to be removed/demolished?

Answer:
The existing electrical conduits and duct banks only need to be removed to the extent
necessary for construction of the improvements.

NOTICE TO BIDDERS, SUBCONTRACTORS, AND SUPPLIERS

28. Add the following to Page 2 of the Front-End Documents, NOTICE TO BIDDERS,
SUBCONTRACTORS, AND SUPPLIERS:
“NOTE: The District office is currently closed for renovation. When delivering
bids, please call (805) 388-0226 upon arriving. District personnel will meet you
outside and register your bid. Do not leave bids unattended.”
NOTICE TO BIDDERS, SUBCONTRACTORS, AND SUPPLIERS shall be replaced by the
NOTICE TO BIDDERS, SUBCONTRACTORS, AND SUPPLIERS attached to this Addendum.

PROPOSAL

29. On Page 14 of the Front-End Documents, PROPOSAL, the Completion Time for the
project has been revised to the following:
“330 Calendar Days from Notice to Proceed to completion of project exclusive
of scope relating to the generator and appurtenances
360 Calendar Days from Notice to Proceed to completion of entire project,
inclusive of generator and appurtenances”
PROPOSAL sheet shall be replaced by the PROPOSAL attached to this Addendum.



PLANS

30. ELECTRICAL SHEETS E-1.5, E-3.1, E-3.2, and E-4.2 shall be replaced with the ELECTRICAL
SHEETS E-1.5, E-3.1, E-3.2, and E-4.2 attached to this Addendum.

31. PROCESS SHEET D-13 shall be replaced with the PROCESS SHEET D-13 attached to this
Addendum.

SPECIFICATIONS

32. Specification Section 40 50 00, Add Paragraph 1.01.1:
“PCSS is to network the existing Compactlogix PLC and Industrial PC/OIT into
the new process network. Both the new and existing Industrial PC/OIT shall
incorporate the new and existing 1/0 as well as new and existing graphical
screens. PCSS shall provide all necessary licenses for a local Wonderware
workstation on the new OIT which will communicate back the master radio and
server. PCSS shall coordinate programming of new VFD with District in
accordance with District’s programming standards. Also PCSS shall re-use the
existing SCADA radio and antenna, however new cabling and termination are
to be installed.”

33. Specification Section 40 50 00, Add Paragraph 1.01.J:

“Provide a preliminary I/0 list for both new and existing points throughout the
plant which are affected under this Project.”

APPROVED:

11/3/2021

Becca Bugielski, PE Date




O LIST



IPC PCM

SLOT 1: 16 PT DISCRETE INPUT

0 UPS ON BATT UPS5

1 UPS FAIL/LOW BATT UPS5

2

3

4

5

6

7

8 PUMP STATUS RUN CHM-MTR-PMP-01
9 PUMP STATUS REMOTE CHM-MTR-PMP-01
10 PUMP STATUS FAULT CHM-MTR-PMP-01
11 PUMP STATUS RUN CHM-MTR-PMP-02
12 PUMP STATUS REMOTE CHM-MTR-PMP-02
13 PUMP STATUS FAULT CHM-MTR-PMP-02
14

15

SLOT 2: 16 PT DISCRETE INPUT

0 VALVE POSITION OPEN GAC-ACTU-01A

1 VALVE POSITION CLOSE GAC-ACTU-01A

2 VALVE STATUS REMOTE GAC-ACTU-01A

3 VALVE POSITION OPEN GAC-ACTU-01B

4 VALVE POSITION CLOSE GAC-ACTU-01B

5 VALVE STATUS REMOTE GAC-ACTU-01B

6 VALVE POSITION OPEN GAC-ACTU-02A

7 VALVE POSITION CLOSE GAC-ACTU-02A

8 VALVE STATUS REMOTE GAC-ACTU-02A

9 VALVE POSITION OPEN GAC-ACTU-02B

10 VALVE POSITION CLOSE GAC-ACTU-02B

11 VALVE STATUS REMOTE GAC-ACTU-02B

12 VALVE POSITION OPEN GAC-ACTU-05A

13 VALVE POSITION CLOSE GAC-ACTU-05A

14 VALVE STATUS REMOTE GAC-ACTU-05A

15

SLOT 3: 16 PT DISCRETE INPUT

0 VALVE POSITION OPEN GAC-ACTU-03A

1 VALVE POSITION CLOSE GAC-ACTU-03A

2 VALVE STATUS REMOTE GAC-ACTU-03A

3 VALVE POSITION OPEN GAC-ACTU-03B

4 VALVE POSITION CLOSE GAC-ACTU-03B

5 VALVE STATUS REMOTE GAC-ACTU-03B

6 VALVE POSITION OPEN GAC-ACTU-04A

7 VALVE POSITION CLOSE GAC-ACTU-04A

8 VALVE STATUS REMOTE GAC-ACTU-04A

9 VALVE POSITION OPEN GAC-ACTU-04B
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10 VALVE POSITION CLOSE GAC-ACTU-04B
11 VALVE STATUS REMOTE GAC-ACTU-04B
12 VALVE POSITION OPEN GAC-ACTU-04B
13 VALVE POSITION CLOSE GAC-ACTU-04B
14 VALVE STATUS REMOTE GAC-ACTU-04B
15

SLOT 4: 16 PT DISCRETE OUTPUT

0 VALVE COMMAND OPEN GAC-ACTU-01A
1 VALVE COMMAND CLOSE GAC-ACTU-01A
2 VALVE COMMAND OPEN GAC-ACTU-01B
3 VALVE COMMAND CLOSE GAC-ACTU-01B
4 VALVE COMMAND OPEN GAC-ACTU-02A
5 VALVE COMMAND CLOSE GAC-ACTU-02A
6 VALVE COMMAND OPEN GAC-ACTU-02B
7 VALVE COMMAND CLOSE GAC-ACTU-02B
8 VALVE COMMAND OPEN GAC-ACTU-03A
9 VALVE COMMAND CLOSE GAC-ACTU-03A
10 VALVE COMMAND OPEN GAC-ACTU-03A
11 VALVE COMMAND CLOSE GAC-ACTU-03A
12

13

14

15

SLOT 5: 16 PT DISCRETE OUTPUT

0 VALVE COMMAND OPEN GAC-ACTU-04A

1 VALVE COMMAND CLOSE GAC-ACTU-04A

2 VALVE COMMAND OPEN GAC-ACTU-04B

3 VALVE COMMAND CLOSE GAC-ACTU-04B

4 VALVE COMMAND OPEN GAC-ACTU-05A

5 VALVE COMMAND CLOSE GAC-ACTU-05A

6 VALVE COMMAND OPEN GAC-ACTU-05B

7 VALVE COMMAND CLOSE GAC-ACTU-05B

8

9

10

11

12

13

14 PUMP START/CALL CHM-MTR-PMP-01
15 PUMP START/CALL CHM-MTR-PMP-02

SLOT 6: 8 CHANNEL (CURRENT) ANALOG INPUTS

0 SPEED INPUT CHM-MTR-PMP-01
1 SPEED INPUT CHM-MTR-PMP-02
2 NITRATE ANALZER AIT-01

3 ROSEMOUNT 2CH AIT-02A

4 ROSEMOUNT 2CH AIT-02A
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5 NAHO TANK LEVEL CHM-LIT-01
6
7
SLOT 7: 8 CHANNEL (CURRENT) ANALOG INPUTS
0 GAC FLOWMETER GAC-FIT-01A
1 GAC FLOWMETER GAC-FIT-01B
2 GAC FLOWMETER GAC-FIT-02A
3 GAC FLOWMETER GAC-FIT-02B
4 GAC FLOWMETER GAC-FIT-03A
5 GAC FLOWMETER GAC-FIT-03B
6 GAC FLOWMETER GAC-FIT-04A
7 GAC FLOWMETER GAC-FIT-04B
SLOT 8: 8 CHANNEL (CURRENT) ANALOG INPUTS
GAC FLOWMETER GAC-FIT-05A
GAC FLOWMETER GAC-FIT-05B
GAC DIFF PRESSURE GAC-DPIT-01
GAC FLOWMETER GAC-FIT-06

Njojnn|~h|lwWIN|RL|O

SLOT 9: 8 CHANNEL (CURRENT) ANALOG OUTPUTS

SPEED COMMAND

CHM-MTR-PMP-01

SPEED COMMAND

CHM-MTR-PMP-02

Nojunn|h|WIN|RL|O
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MCC2-PMC

SLOT 1: 16 PT DISCRETE INPUT

0 UPS ON BATT UPS2

1 UPS FAIL/LOW BATT UPS2

2

3 GENSET RUNNING EG-1

4 GENSET FAIL EG-1

5 GENSET HAND EG-1

6 GENSET AUTO EG-1

7 UTILITY STATUS ATS-1

8 EMERG STATUS ATS-1

9 DUPLEX PUMP RUNNING EG-FPMP-1
10 DUPLEX PUMP FAULT EG-FPMP-1
11

12

13

14

15

SLOT 2: 16 PT DISCRETE INPUT

0 VFD HOA HAND WELL-PMP-C4
1 VFD HOA OFF WELL-PMP-C4
2 VFD HOA AUTO WELL-PMP-C4
3 VFD RUNNING WELL-PMP-C4
4 VFD FAULTED WELL-PMP-C4
5 VFD IP TRIP WELL-PMP-C4
6 PUMP SEAL LEAK STATUS WELL-PMP-C4
7 VALVE POSITION OPEN C4-ACT-01

8 VALVE POSITION CLOSE C4-ACT-01

9 VFD HOA HAND 40-PMP-01
10 VFD HOA OFF 40-PMP-01

11 VFD HOA AUTO 40-PMP-01

12 VFD RUNNING 40-PMP-01

13 VFD FAULTED 40-PMP-01
14 VED IP TRIP 40-PMP-01

15 PUMP PSL 40-PSL-01
SLOT 3: 16 PT DISCRETE INPUT

0 VFD HOA HAND Z2-PMP-01

1 VFD HOA OFF Z2-PMP-01

2 VFD HOA AUTO Z2-PMP-01

3 VFD RUNNING Z2-PMP-01

4 VFD FAULTED Z2-PMP-01

5 VED IP TRIP Z2-PMP-01

6 PUMP SEAL LEAK STATUS Z2-PMP-01

7 VALVE POSITION OPEN Z2-PMP-ACT-01
8 VALVE POSITION CLOSE Z2-PMP-ACT-01
9 VFD HOA HAND 40-PMP-02




10 VFD HOA OFF 40-PMP-02

11 VFD HOA AUTO 40-PMP-02

12 VFD RUNNING 40-PMP-02

13 VFD FAULTED 40-PMP-02

14 VFD IP TRIP 40-PMP-02

15 PUMP PSL 40-PSL-02
SLOT 4: 16 PT DISCRETE INPUT

0 VFD HOA HAND Z2-PMP-02

1 VFD HOA OFF Z2-PMP-02

2 VFD HOA AUTO Z2-PMP-02

3 VFD RUNNING Z2-PMP-02

4 VFD FAULTED Z2-PMP-02

5 VFD IP TRIP Z2-PMP-02

6 PUMP SEAL LEAK STATUS Z2-PMP-02

7 VALVE POSITION OPEN Z22-PMP-ACT-02
8 VALVE POSITION CLOSE Z2-PMP-ACT-02
9

10

11

12

13

14

15

SLOT 5: 16 PT DISCRETE OUTPUT

0 VFD STOP/ENABLE WELL-PMP-C4
1 VFD START/CALL WELL-PMP-C4
2 VFD SPEED SELECT WELL-PMP-C4
3 VFD RESET WELL-PMP-C4
4 VALVE COMMAND C4-ACT-01

5 PRELUBE SOLENIOD C4-Sv-01

6

7

8 VFD STOP/ENABLE 40-PMP-01

9 VFD START/CALL 40-PMP-01

10 VFD SPEED SELECT 40-PMP-01

11 VFD RESET 40-PMP-01

12 VFD STOP/ENABLE 40-PMP-02

13 VFD START/CALL 40-PMP-02

14 VFD SPEED SELECT 40-PMP-02

15 VFD RESET 40-PMP-02

SLOT 4: 16 PT DISCRETE OUTPUT

0 VFD STOP/ENABLE Z2-PMP-ACT-01
1 VFD START/CALL Z2-PMP-ACT-01
2 VFD SPEED SELECT Z2-PMP-ACT-01
3 VFD RESET Z2-PMP-ACT-01
4




VFD STOP/ENABLE Z2-PMP-ACT-02
VFD START/CALL Z22-PMP-ACT-02
10 VFD SPEED SELECT Z2-PMP-ACT-02
11 VFD RESET Z2-PMP-ACT-02
12
13
14
15

SLOT 5: 8 CHANNEL (CURRENT) ANALOG INPUTS

0 MAIN FUEL TANK LEVEL EG-FPMP-1
1 VFD SPEED INPUT WELL-PMP-C4
2 FLOWMETER C4-FIT-01
3 PRESSURE TRANSDUCER C4-PIT-01
4 WELL SOUNDER C4-LIT-01
5

6

7

SLOT 6: 8 CHANNEL (CURRENT) ANALOG INPUTS

0 SYSTEM PRESSURE Z2-PIT-01
1

2 VFD SPEED INPUT Z2-PMP-01
3 FLOWMETER Z2-FIT-01

4 VFD SPEED INPUT Z2-PMP-02
5 FLOWMETER Z2-FIT-02

6

7

SLOT 7: 8 CHANNEL (CURRENT) ANALOG INPUTS

0 VFD SPEED INPUT 40-PMP-01
1 VFD SPEED INPUT 40-PMP-02
2 BACKWASH TANK LEVEL 40-LIT-01
3 SYSTEM PRESSURE 40-PIT-01
4

5

6

7

SLOT 8: 8 CHANNEL (CURRENT) ANALOG OUTPUTS
0 VFD SPEED COMMAND WELL-PMP-C4
1 VFD SPEED COMMAND Z2-PMP-01
2 VFD SPEED COMMAND Z2-PMP-02
3 VFD SPEED COMMAND 40-PMP-01
4 VFD SPEED COMMAND 40-PMP-02
5

6







MCC3 PMC

SLOT 1: 16 PT DISCRETE INPUT

0 UPS ON BATT UPS3

1 UPS FAIL/LOW BATT UPS3

2

3

4

5

6

7 VFD HOA HAND WELL-PMP-C2
8 VFD HOA OFF WELL-PMP-C2
9 VFD HOA AUTO WELL-PMP-C2
10 VFD RUNNING WELL-PMP-C2
11 VFD FAULTED WELL-PMP-C2
12 VFD IP TRIP WELL-PMP-C2
13 PUMP SEAL LEAK STATUS WELL-PMP-C2
14 VALVE POSITION OPEN C2-ACT-01

15 VALVE POSITION CLOSE C2-ACT-01
SLOT 2: 16 PT DISCRETE INPUT

0 VFD HOA HAND BSTR-PMP-P4
1 VFD HOA OFF BSTR-PMP-P4
2 VFD HOA AUTO BSTR-PMP-P4
3 VFD RUNNING BSTR-PMP-P4
4 VFD FAULTED BSTR-PMP-P4
5 VFD IP TRIP BSTR-PMP-P4
6 PUMP SEAL LEAK STATUS BSTR-PMP-P4
7 PRESSURE SWITCH P4-PS-01

8 VALVE POSITION OPEN P4-VALV-01

9 VALVE POSITION CLOSE P4-VALV-01
10

11

12

13

14

15

SLOT 3: 16 PT DISCRETE INPUT

0 VFD HOA HAND BSTR-PMP-P5
1 VFD HOA OFF BSTR-PMP-P5
2 VFD HOA AUTO BSTR-PMP-P5
3 VFD RUNNING BSTR-PMP-P5
4 VFD FAULTED BSTR-PMP-P5
5 VFD IP TRIP BSTR-PMP-P5
6 PUMP SEAL LEAK STATUS BSTR-PMP-P5
7 PRESSURE SWITCH P5-PS-01

8 VALVE POSITION OPEN P5-VALV-01

9 VALVE POSITION CLOSE P5-VALV-01




10

11

12

13

14

15

SLOT 4: 16 PT DISCRETE INPUT

0 VFD HOA HAND BSTR-PMP-P6
1 VFD HOA OFF BSTR-PMP-P6
2 VFD HOA AUTO BSTR-PMP-P6
3 VFD RUNNING BSTR-PMP-P6
4 VFD FAULTED BSTR-PMP-P6
5 VFD IP TRIP BSTR-PMP-P6
6 PUMP SEAL LEAK STATUS BSTR-PMP-P6
7 PRESSURE SWITCH P6-PS-01

8 VALVE POSITION OPEN P6-VALV-01

9 VALVE POSITION CLOSE P6-VALV-01
10

11

12

13

14

15

SLOT 5: 16 PT DISCRETE INPUT

0 VFD HOA HAND BSTR-PMP-P7
1 VFD HOA OFF BSTR-PMP-P7
2 VFD HOA AUTO BSTR-PMP-P7
3 VFD RUNNING BSTR-PMP-P7
4 VFD FAULTED BSTR-PMP-P7
5 VED IP TRIP BSTR-PMP-P7
6 PUMP SEAL LEAK STATUS BSTR-PMP-P7
7 PRESSURE SWITCH P7-PS-01

8 VALVE POSITION OPEN P7-VALV-01

9 VALVE POSITION CLOSE P7-VALV-01
10

11

12

13

14

15

SLOT 6: 16 PT DISCRETE OUTPUT

0 VFD STOP/ENABLE WELL-PMP-C2
1 VFD START/CALL WELL-PMP-C2
2 VFD SPEED SELECT WELL-PMP-C2
3 VFD RESET WELL-PMP-C2
4 VALVE COMMAND C2-ACT-01




5 PRELUBE SOLENIOD C2-Sv-01

6

7

8

9

10

11

12

13

14

15

SLOT 7: 16 PT DISCRETE OUTPUT

0 VFD STOP/ENABLE BSTR-PMP-P4
1 VFD START/CALL BSTR-PMP-P4
2 VFD SPEED SELECT BSTR-PMP-P4
3 VFD RESET BSTR-PMP-P4
4 VALVE COMMAND P4-SV-02

5 PRELUBE SOLENIOD P4-SV-01

6

7

8 VFD STOP/ENABLE BSTR-PMP-P5
9 VFD START/CALL BSTR-PMP-P5
10 VFD SPEED SELECT BSTR-PMP-P5
11 VFD RESET BSTR-PMP-P5
12 VALVE COMMAND P5-SV-02

13 PRELUBE SOLENIOD P5-SV-01

14

15

SLOT 8: 16 PT DISCRETE OUTPUT

0 VFD STOP/ENABLE BSTR-PMP-P6
1 VFD START/CALL BSTR-PMP-P6
2 VFD SPEED SELECT BSTR-PMP-P6
3 VFD RESET BSTR-PMP-P6
4 VALVE COMMAND P6-SV-02

5 PRELUBE SOLENIOD P6-SV-01

6

7

8 VFD STOP/ENABLE BSTR-PMP-P7
9 VFD START/CALL BSTR-PMP-P7
10 VFD SPEED SELECT BSTR-PMP-P7
11 VFD RESET BSTR-PMP-P7
12 VALVE COMMAND P7-SV-02

13 PRELUBE SOLENIOD P7-SV-01

14

15

SLOT 9: 8 CHANNEL (CURRENT) ANALOG INPUTS




0 VFD SPEED INPUT BSTR-PMP-P4
1 VFD SPEED INPUT BSTR-PMP-P5
2 VFD SPEED INPUT BSTR-PMP-P6
3 VFD SPEED INPUT BSTR-PMP-P7
4

5 FLOWMETER MANIFOLD BSTR-FIT-01
6 PRESSURE MANIFOLD BSTR-PIT-01
7 TANK LEVEL BSTR-LIT-01
SLOT 10: 8 CHANNEL (CURRENT) ANALOG INPUTS

0 FLOWMETER BSTR-FIT-02

1 PRESSURE BSTR-PIT-02
2

3

4 VFD SPEED INPUT WELL-PMP-C2
5 FLOWMETER C2-FIT-01

6 PRESSURE TRANSDUCER C2-PIT-01

7 WELL SOUNDER C2-LIT-01
SLOT 11: 8 CHANNEL (CURRENT) ANALOG OUTPUTS
0 VFD SPEED COMMAND BSTR-PMP-P4
1 VFD SPEED COMMAND BSTR-PMP-P5
2 VFD SPEED COMMAND BSTR-PMP-P6
3 VFD SPEED COMMAND BSTR-PMP-P7
4

5 VFD SPEED COMMAND WELL-PMP-C2
6

7




PLC-4

SLOT 1: 16 PT DISCRETE INPUT

0 UPS ON BATT UpPS4

1 UPS FAIL/LOW BATT UPS4

2

3

4 VFD HOA HAND WELL-PMP-C3
5 VFD HOA OFF WELL-PMP-C3
6 VFD HOA AUTO WELL-PMP-C3
7 VFD RUNNING WELL-PMP-C3
8 VFD FAULTED WELL-PMP-C3
9 VFD IP TRIP WELL-PMP-C3
10 PUMP SEAL LEAK STATUS WELL-PMP-C3
11 VALVE POSITION OPEN C3-ACT-01

12 VALVE POSITION CLOSE C3-ACT-01

13

14

15

SLOT 2: 16 PT DISCRETE INPUT

0 VFD HOA HAND WELL-PMP-SR8

1 VFD HOA OFF WELL-PMP-SR8

2 VFD HOA AUTO WELL-PMP-SR8

3 VFD RUNNING WELL-PMP-SR8

4 VFD FAULTED WELL-PMP-SR8

5 VFD IP TRIP WELL-PMP-SR8

6

7

8

9

10

11

12

13

14

15

SLOT 3: 16 PT DISCRETE OUTPUT
VFD STOP/ENABLE WELL-PMP-C3
VFD START/CALL WELL-PMP-C3
VFD SPEED SELECT WELL-PMP-C3
VFD RESET WELL-PMP-C3
VALVE COMMAND C3-ACT-01
PRELUBE SOLENIOD C3-Sv-01

VFD STOP/ENABLE

WELL-PMP-SR8

Ol |WIN|RL|O

VFD START/CALL

WELL-PMP-SR8




10 VFD SPEED SELECT WELL-PMP-SR8

11 VFD RESET WELL-PMP-SR8

12

13

14

15

SLOT 4: 8 CHANNEL (CURRENT) ANALOG INPUTS

0 VFD SPEED INPUT WELL-PMP-C3

1 FLOWMETER C3-FIT-01

2 PRESSURE TRANSDUCER C3-PIT-01

3 WELL SOUNDER C3-LIT-01

4 VFD SPEED INPUT WELL-PMP-SR8

5

6

7

SLOT 5: 8 CHANNEL (CURRENT) ANALOG OUTPUTS
VFD SPEED COMMAND WELL-PMP-C3
VFD SPEED COMMAND WELL-PMP-SR8

Nojunn|h|wWIN|RL|O




RIO-SR8

SLOT 1: 16 PT DISCRETE INPUT

0 UPS ON BATT UPSSR8

1 UPS FAIL/LOW BATT UPSSR8

2

3 VALVE POSITION OPEN SR8-ACT-01

4 VALVE POSITION CLOSE SR8-ACT-01

5

6 DISCONNECT AUX CONTACT WELL-PMP-SR8

7 FIELD HOA HAND WELL-PMP-SR8

8 FIELD HOA OFF WELL-PMP-SR8

9 FIELD HOA AUTO WELL-PMP-SR8

10 PUMP SEAL LEAK STATUS WELL-PMP-SR8

11 PUMP MOTOR TEMP WELL-PMP-SR8

12

13

14

15

SLOT 2: 16 PT DISCRETE OUTPUT

0 VALVE COMMAND SR8-ACT-01

1 PRELUBE SOLENIOD SR8-5V-01

2 PUMP RUN LT WELL-PMP-SR8

3 PUMP POWER LT WELL-PMP-SR8

4 PUMP FAULT LT WELL-PMP-SR8

5

6

7

8

9

10

11

12

13

14

15

SLOT 3: 8 CHANNEL (CURRENT) ANALOG INPUTS
FLOWMETER SR8-FIT-01
PRESSURE TRANSDUCER SR8-PIT-01
WELL SOUNDER SR9-LIT-01

Nojnn|h|lwWIN|RL|O
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1. INTRODUCTION

This report presents the results of a Geotechnical Engineering Investigation Report conducted by BSK
Associates (BSK), for the proposed Camrosa Water District GAC Treatment Project in Thousand Oaks,
California (Site). The Site is located southeast of the intersection of Santo Rosa Road and Hill Canyon
Road. The Sites is located in Thousand Oaks, Ventura County, CA, as shown on the Site Vicinity Map, Figure
A-1. The geotechnical engineering investigation was conducted in accordance with revised BSK Proposal
GB21-21505, dated January 21, 2021.

This report provides a description of the geotechnical conditions at the Site and provides specific
recommendations for the planned improvements at the Site. In the event that changes occur in the design
of the project, this report’s conclusions and recommendations will not be considered valid unless the
changes are reviewed with BSK and the conclusions and recommendations are modified or verified in
writing.

1.1. Planned Construction
BSK understands that the proposed improvements include five (5) pairs of GAC vessels on a mat

foundation, two (2) 40-foot tall water storage tanks on ring wall foundations, and a storm water detention
pond. BSK understands the Site lies within the flood plain and all structures will need to be elevated. BSK
understands a building will be constructed in the future but it will not be part of this project.

In the event that significant changes occur in the design of the proposed improvements, this report’s
conclusions and recommendations will not be considered valid unless the changes are reviewed with BSK
and the conclusions and recommendations are modified or verified in writing.

1.2. Purpose and Scope of Services
The objective of this geotechnical investigation was to assess soil conditions and provide geotechnical

engineering recommendations for the proposed improvements and characterize the subsurface
conditions in the areas of the proposed structures, and provide geotechnical engineering
recommendations for the preparation of plans and specifications and bearing and lateral earth pressure
condition at the Site. The scope of the investigation included a field exploration, laboratory testing,
engineering analyses, and preparation of this report.

2. FIELD INVESTIGATION AND LABORATORY TESTING

2.1, Field Exploration

The field exploration for this investigation was conducted under the oversight of a BSK staff member. Four
(4) total borings were drilled at the Site to a maximum depth of 49.5 feet beneath the existing ground
surface (bgs) on February 24, 2021 using a CME-95 Hollow Stem Auger Drill Rig provided by Choice Drilling.

The soil materials encountered in the Borings were visually classified in the field, and the logs were
recorded during the drilling and sampling operations. Visual classifications of the materials encountered
in the borings were made in general accordance with the Unified Soil Classification System (ASTM D 2488).
A soil classification chart is presented in Appendix A.
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Boring logs are presented in Appendix A and should be consulted for more details concerning subsurface
conditions. Stratification lines were approximated by the field staff based on observations made at the
time of drilling, while the actual boundaries between soil types may be gradual and soil conditions may
vary at other locations.

2.2 Laboratory Testing
Laboratory tests were performed on selected soil samples to evaluate moisture content, dry density, shear

strength, compressibility & collapse potential, expansion index, and fines content. A description of the
laboratory test methods and results are presented in Appendix B.

3. SITE AND GEOLOGY/SEISMICITY CONDITIONS

The following sections address the Site descriptions and surface conditions, regional geology and seismic
hazards, subsurface conditions, and groundwater conditions at the Site. This information is based on BSK’s
field exploration and published maps and reports.

3.1 Site Description and Surface Conditions
The Site is located southeast of the intersection of Santo Rosa Road and Hill Canyon Road in Thousand

Oaks, California. The Site is currently an existing Camrosa Water District facility and an adjacent farm field.
The Site is in Township 2 North, Range 20 West of the San Bernardino Meridian. The WGS84 coordinates
are 34.23404 degrees North latitude and 118.93059 degrees West longitude.

3.2 Regional Geology and Seismic Hazards Assessment
Our Scope of services included a review of published maps and reports to assess the regional geology

and potential for seismic hazards.

3.2.1 Regional Geology

The site is located in the Santa Rosa Valley portion of the Transverse Range geomorphic province. The
Site is located in the coastal uplands which consist of northwest trending folded Miocene to Pliocene
sedimentary rocks. Locally, south of the site are hills consisting of Micocene Conejo Volcanics of andesitic
and basaltic flow breccias. North of the site are the Santa Rosa Hills comprised of Plio-Pleistocene Saugus
Formation sandstone and conglomerate. The Site is situated in a valley consisting of recent alluvial
deposits. As shown on Figure C-3 in Appendix C, the Site is situated on young (Late Pleistocene) alluvial
valley deposits.

3.2.2 Seismic Hazards Assessment
The types of geologic and seismic hazards assessed include surface ground fault rupture, liquefaction,
seismically induced settlement, slope failure, flood hazards and inundation hazards.

The purpose of the Alquist-Priolo Geologic Hazards Zones Act, as summarized in CDMG Special Publication
42 (SP 42), is to "prohibit the location of most structures for human occupancy across the traces of active
faults and to mitigate thereby the hazard of fault-rupture." As indicated by SP 42, "the State Geologist is
required to delineate "earthquake fault zones" (EFZs) along known active faults in California. Cities and
counties affected by the zones must regulate certain development 'projects' within the zones. They must
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withhold development permits for sites within the zones until geologic investigations demonstrate that
the sites are not threatened by surface displacement from future faulting.

The Site is not located in an Earthquake Fault Zone. The closest Earthquake Fault Zone is associated with
the Simi-Santa Rosa fault zone located approximately 500 feet north of the Site.

Zones of Required Investigation referred to as "Seismic Hazard Zones" in CCR Article 10, Section 3722, are
areas shown on Seismic Hazard Zone Maps where site investigations are required to determine the need
for mitigation of potential liquefaction and/or earthquake-induced landslide ground displacements. The
Site is located in a State Liquefaction Hazard Zone.

3.2.3 Liquefaction

Settlement of the ground surface with consequential differential movement of structures is a major cause
of seismic damage for buildings founded on alluvial deposits. Vibration settlement of relatively dry and
loose granular deposits beneath structures can be readily induced by the horizontal components of
ground shaking associated with even moderate intensity earthquakes. Silver and Seed (1971) have
demonstrated that settlement of dry sands due to cyclic loading is a function of 1) the relative density of
the soil; 2) the magnitude of the cyclic shear stress; and 3) the number of strain cycles. Asindicated above,
seismically-induced ground settlement can also occur due to the liquefaction of relatively loose, saturated
granular deposits.

In order for liquefaction triggering to occur due to ground shaking, it is generally accepted that four
conditions will exist:

1. The subsurface soils are in a relatively loose state.

2. The soils are saturated.

3. The soils have low plasticity.

4. Ground shaking is of sufficient intensity to act as a triggering mechanism.

We estimate the historical depth to groundwater is 25 feet bgs. A liquefaction/seismic settlement analysis
was performed using the program Liquefy Pro version 5.8k using boring data from borings B-1 and B-2
Input parameters for the liquefaction and settlement analysis were based upon:

¢ Soil densities estimated from soil boring data.

* PGA based upon the geometric mean peak ground acceleration of 0.725g.

e Magnitude 6.86 of controlling earthquake from Deaggregation of the seismic hazard.
e Assumed depth to groundwater of 25 feet bgs.

e A Factor-of-Safety of 1.3 was used for analysis.

The results of our liquefaction and seismic settlement analysis based upon data from soil borings B-1 and

B-2 are provided in Appendix C. Based on our liquefaction analysis, during the design earthquake the
liquefaction potential is low.



Geotechnical Engineering Investigation Report BSK Project G21-033-11B
Camrosa WD GAC Treatment April 28, 2021
Thousand Oaks, California Page |4

3.2.5 Seismic Settlement

Another type of seismically induced ground failure, which can occur as a result of seismic shaking, is
dynamic compaction, or seismic settlement. Such phenomena typically occur in unsaturated, loose
granular material or uncompacted fill soils.

Input parameters for the liquefaction and settlement analysis were based upon:

. Soil densities estimated from soil boring data.

. PGA based upon the site specific geometric mean peak ground acceleration or 0.725g.
o Magnitude 6.86 of controlling earthquake from Deaggregation of the seismic hazard.
. Assumed depth to groundwater of 25 feet bgs.

. A Factor-of-Safety of 1.3 was used for analysis.

Based on the analysis, the total seismic settlement is estimated at 0.5 inch with a differential settlement
of 0.3 inch over 30 feet.

3.3 Subsurface Conditions
The subsurface material generally consisted of clays and silts in the upper 20 feet. Below 20 feet bgs, the

material generally consisted of clays throughout to the bottom of the boreholes.

The upper 5 feet of material is anticipated to have high to very high potential for expansion with an
expansion index of 114 at Boring B-1 and an expansion index of 131 at Boring B-2.

Based on the results of the collapse potential test, the on-site soils below 5 feet are considered to have a
low potential for hydrocompaction.

The boring logs in Appendix A provide a more detailed description of the materials encountered, including
the applicable Unified Soil Classification System symbols.

3.4 Groundwater Conditions
Groundwater was not encountered at the Site on February 24, 2021. Figure C-2 in Appendix C presents a

historical groundwater contour map from the California Geologic Survey, Seismic Hazard Zone Report
(CGS, 2002) for the Newbury Park Quadrangle. This map indicates that shallow groundwater was present
at approximately 25 feet below the ground surface (bgs).

Please note that the groundwater level may fluctuate both seasonally and from year to year due to
variations in rainfall, temperature, pumping from wells and possibly as the result of other factors such as
irrigation, that were not evident at the time of our investigation.

4. CONCLUSIONS AND RECOMMENDATIONS

Based upon the data collected during this investigation, and from a geotechnical engineering standpoint,
it is our opinion that the soil conditions would not preclude the construction of the proposed
improvements.
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4.1 Seismic Design Criteria
For the general seismic design criteria, please refer to Appendix C of this report.

4.2 Soil Corrosivity
Surface soil samples obtained from the Site were tested to provide a preliminary screening of the potential

for concrete deterioration or steel corrosion due to attack by soil-borne soluble salts. The test results are
presented in Appendix B.

The corrosivity evaluation was performed by BSK on soil samples obtained at the time of drilling. The soil
was evaluated for minimum resistivity (ASTM G57), pH (ASTM D4972), and soluble sulfate and chlorides
(CT 417 and CT 422). At Boring B-1, the minimum resistivity was 860 ohm-cm, pH was 6.83, sulfate was
detected at 50 parts per million (ppm), and chloride was not detected. At Boring B-2, the minimum
resistivity was 510 ohm-cm, pH was 6.72, sulfate was not detected, chloride was detected at 25 ppm.

The water-soluble sulfate content severity class is considered negligible to concrete (Exposure Category
SO per Table 19.3.1.1 of ACI 318-14). Representative samples of the Site soil have a minimum resistivity
between 510 ohm-cm and 860 which is considered very severely corrosive to buried metal conduit.
Therefore, buried metal conduits, ferrous metal pipes, and exposed steel should have a protective coating
in accordance with the manufacturer’s specification.

4.3 Site Preparation Recommendations
The following procedures must be implemented during Site preparation for the proposed earthwork

operations. References to maximum dry density, optimum moisture content, and relative compaction
are based on ASTM D 1557 (latest test revision) laboratory test procedures.

1. The areas of proposed improvements must be cleared of surface vegetation and debris. Materials
resulting from the clearing and stripping operations must be removed and properly disposed of
off-site. In addition, all undocumented fills should be removed where encountered and where
fills or structural improvements will be placed.

2. Where existing utilities, inlets, or underground tanks are present, they should be removed to a
point at least 2 feet horizontally outside the proposed foundation and pavement areas. Resultant
cavities must be backfilled with engineered fill compacted in accordance with the
recommendations presented in this report.

3. Following the stripping operations, the areas where shallow foundations are proposed must be
overexcavated to a minimum depth of one foot below existing site grades or one foot below the
bottom of the footing elevation, whichever is deeper. Over excavation should extend laterally
three feet beyond the edge of foundations for shallow footings. After overexcavation, the bottom
of the exposed soil should be scarified 8 inches, moisture conditioned to near optimum moisture
content, and compacted to 90% of ASTM D1557. We recommend that non-expansive soil (El < 20)
be used below the bottom of shallow foundations.

4. For ring wall tank foundations, BSK recommends overexcavation to a minimum depth of two feet
below existing site grades or two feet below the bottom of the footing elevation, whichever is
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10.

deeper. Because of the expansive material (EI>20) found at the Tank Site, either low expansive
(El<20) select onsite soils or low expansive (EI<20) import engineered fill should be placed below
the ring wall foundations. Over excavation should extend laterally three feet beyond the edge of
the ring wall foundations. After overexcavation, the bottom of the exposed soil should be scarified
8 inches, moisture conditioned to near optimum moisture content, and compacted to 90% of
ASTM D1557. Yielding areas should be observed by the geotechnical consultant and removed a
recompacted if necessary.

Following the required stripping and overexcavation, in the areas of proposed shallow
foundations, the exposed ground surface at the bottom of the overexcavation must be inspected
by a Geotechnical Engineer to evaluate if loose or soft zones are present that will require
additional overexcavation.

Screening of oversize material should be anticipated if native soils are planned for use as trench
backfill or engineered fill.

Imported soil or native excavated soils, free of organic materials or deleterious substances, may
be placed as compacted engineered fill. The material must be free of oversized fragments greater
than 3-inches in greatest dimension. Engineered fill must be placed in uniform layers not
exceeding 8-inches in loose thickness, moisture conditioned to within 2 to 4 percent above
optimum moisture content, and compacted to at least 90 percent relative compaction.
Engineered fill placed on fill slopes must be placed in uniform layers not exceeding 8-inches in
loose thickness, moisture conditioned to near optimum moisture content, and compacted to at
least 90 percent of relative compaction.

BSK must be called to the site to verify the import material properties through laboratory testing.
If possible, backfill operations should be scheduled during a dry, warm period of the year. Should
these operations be performed during or shortly following periods of inclement weather, unstable
soil conditions may result in the soils exhibiting a “pumping” condition. This condition is caused
by excess moisture in combination with moving construction equipment, resulting in saturation
and zero air voids in the soils. If this condition occurs, the adverse soils will need to be over-
excavated to the depth at which stable soils are encountered, and replaced with suitable soils
compacted as engineered fill. Alternatively, the Contractor may proceed with grading operations
after utilizing a method to stabilize the soil subgrade, which should be subject to review and
approval by BSK prior to implementation.

Import fill materials must be free from organic materials or deleterious substances. The project
specifications must require the contractor to contact BSK to review the proposed import fill
materials for conformance with these recommendations at least one week prior to importing to
the Site, whether from on-site or off-site borrow areas. Imported fill soils must be non-hazardous
and derived from a single, consistent soil type source conforming to the following criteria:

Plasticity Index: <12

Expansion Index: < 20 (Very Low Expansion Potential)
Maximum Particle Size: 3inches

Percent Passing #4 Sieve: 65-100

Percent Passing #200 Sieve: 20-45

Low Corrosion Potential: Soluble Sulfates < 1,500 ppm
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Soluble Chlorides < 150 ppm
Minimum Resistivity > 3,000 ohm-cm

4.4 Foundations

Provided the recommendations contained in this report are implemented during design and construction,
it is our opinion that the structures can be supported on shallow or mat foundations. A structural engineer
should evaluate reinforcement and embedment depth based on the requirements for the structural
loadings, shrinkage and temperature stresses, and soil conditions present at the site.

4.4.1 Shallow Foundations

Continuous and isolated spread footings must have a minimum width of 12 inches and 24 inches,
respectively and a minimum depth of footing of 18 inches. Continuous and isolated spread footing
foundations may be designed using a net allowable bearing pressure of 1,900 pounds per square foot
(psf). The net allowable bearing pressure may be increased by 1/3 where used with the alternative basic
load combinations of CBC Section 1605A.3.2 that include wind or earthquake loads.

Total foundation settlements for lightly loaded structures are expected to be less than one-half inch and
differential settlements between similarly loaded (DL + LL) and sized footings are anticipated to be less
than one-quarter inch. Differential settlement of continuous footings, expressed in terms of angular
distortion, is estimated to be approximately 1/600. The majority of the settlement is expected to occur
within a few months after the design loads are applied.

Total foundation settlements for tank ring foundations are expected to be less than one inch and
differential settlements between similarly loaded (DL + LL) and sized footings are anticipated to be less
than one-half inch. Differential settlement of continuous footings, expressed in terms of angular
distortion, is estimated to be approximately 1/300. The majority of the settlement is expected to occur
within a few months after the design loads are applied.

4.4.2 Mat Foundations

We understand that the proposed GAC vessels may be supported on a concrete mat foundation. The mat
foundation may be designed to impose a maximum allowable pressure of 2,000 psf due to dead plus live
loads. This value may be increased by one-third for transient loads such as seismic or wind. The concrete
mat foundation should be embedded at least 8 inches below the lowest adjacent grade.

Settlements: Based on the results of our laboratory tests and analyses, total static settlements of the mat
foundation under the allowable bearing pressure are expected to be approximately 1-inch, and maximum
differential settlements are expected to be about 1/2-inch.

4.5 Lateral Earth Pressures and Frictional Resistance
Provided the Site is prepared as recommended above, the following earth pressure parameters for

footings may be used for design purposes. The parameters shown in the table below are for drained
conditions of select engineered fill or undisturbed native soil.



Geotechnical Engineering Investigation Report BSK Project G21-033-11B

Camrosa WD GAC Treatment April 28, 2021
Thousand Oaks, California Page |8
Table 2: Recommended Static Lateral Earth Pressures for Footings
Lateral Pressure Condition Equivalent Fluid Density (pcf) Drained Condition

Active Pressure 30
At Rest Pressure 50
Passive Pressure 330

The lateral earth pressures listed herein are obtained by the conventional equation for active, at rest, and
passive conditions assuming level backfill and a bulk unit weight of 120 pcf for the Site soils. A coefficient
of friction of 0.30 may be used between soil sub-grade and the bottom of footings.

The coefficient of friction and passive earth pressure values given above represent ultimate soil strength
values. BSK recommends that a safety factor consistent with the design conditions be included in their
usage in accordance with Sections 1806.3.1 through 1806.3.3 of the 2019 CBC. BSK should be consulted
for specific recommendations once the anticipated shoring configuration is developed.

4.6 Trench Backfill and Compaction
A minimum of 6 inches of bedding material is recommended for pipe installations. The bedding material

and backfill within the pipe envelope (up to 12 inches above the pipe) should consist of sandy material
with not more than 10 percent passing the #200 sieve, 100 percent passing the 3/8-inch sieve, and a sand
equivalent of at least 30.

In the case of flexible pipe installation, a minimum of eight inches (8”) of bedding material is
recommended for pipe installation. Bedding material must consist of medium- or coarse-grained sand
with a Sand Equivalent of at least 25. As an alternative to using sand, the pipe bedding and envelope
material may consist of Class 2 Aggregate Base as specified in Section 26 of the Caltrans Standard
Specifications or sand—cement slurry that contains 1.5 to 2.0 sacks of cement per yard of material and has
a 4- to 6-inch slump.

Bedding and pipe envelope must be placed in loose thickness not exceeding 10-inches and compacted to
at least 90 percent of the maximum dry density of ASTM D1557. Soil backfill moisture content during
compaction must be maintained within two percent (2 percent) of optimum. Water jetting to attain
compaction should not be allowed. Class 2 Aggregate Base, when used for bedding or pipe envelope must
be compacted to at least 92 percent of ASTM D1557.

Processed on-Site soils, which are free of organic material, are suitable for use as general trench backfill
above the pipe envelope. Native soil with particles less than three inches in the greatest dimension may
be incorporated into the backfill and compacted as specified above, provided they are properly mixed
into a matrix of friable soils. The backfill must be placed in thin layers not exceeding 12 inches in loose
thickness, be well-blended and consistent texture, moisture conditioned to at least optimum moisture
content, and compacted to at least 90 percent of the maximum dry density as determined by the ASTM
D1557. The uppermost 12 inches of trench backfill below pavement sections must be compacted to at
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least 95 percent of the maximum dry density as determined by ASTM D1557. Moisture content within
two percent of optimum must be maintained while compacting this upper 12 inch trench backfill zone.

We recommend that trench backfill be tested for compliance with the recommended Relative Compaction
and moisture conditions. Field density testing should conform to ASTM Test Methods D1556 or D6938.
We recommend that field density tests be performed in the utility trench bedding, envelope and backfill
for every vertical lift, at an approximate longitudinal spacing of not greater than 150 feet. Backfill that
does not conform to the criteria specified in this section should be removed or reworked, as applicable
over the trench length represented by the failing test so as to conform to BSK recommendations.

4.7 Excavation Stability
Soils encountered within the depth explored are generally classified as Type C soils in accordance with

OSHA (Occupational Safety and Health Administration). The slopes surrounding or along temporary
excavations may be vertical for excavations that are less than five feet deep and exhibit no indication of
potential caving, but should be no steeper than 1.5H:1V for excavations that are deeper than five feet, up
to a maximum depth of 15 feet. Certified trench shields or boxes may also be used to protect workers
during construction in excavations that have vertical sidewalls and are greater than 5 feet deep.
Temporary excavations for the project construction should be left open for as short a time as possible and
should be protected from water runoff. In addition, equipment and/or soil stockpiles must be maintained
at least 10 feet away from the top of the excavations. Because of variability in soils, BSK must be afforded
the opportunity to observe and document sloping and shoring conditions at the time of construction.
Slope height, slope inclination, and excavation depths (including utility trench excavations) must in no
case exceed those specified in local, state, or federal safety regulations, (e.g., OSHA Health and Safety
Standards for Excavations, 29 CFR Part 1926, or successor regulations).

4.10 Drainage Considerations

The control surface drainage in the project areas is an important design consideration. BSK recommends
that final grading around shallow foundations must provide for positive and enduring drainage away from
the structures, and ponding of water must not be allowed around, or near the shallow foundations.
Ground surface profiles next to the shallow foundations must have at least a 2 percent gradient away
from the structures.

5. PLANS AND SPECIFICATIONS REVIEW
BSK recommends that it be retained to review the draft plans and specifications for the project, with
regard to drilling operations and earthwork, prior to their being finalized and issued for construction.

6. CONSTRUCTION TESTING AND OBSERVATIONS

Geotechnical testing and observation during construction is a vital extension of this geotechnical
investigation. BSK recommends that it be retained for those services. Field review during Site preparation
and drilling allows for evaluation of the exposed soil conditions and confirmation or revision of the
assumptions and extrapolations made in formulating the design parameters and recommendations. BSK
recommends periodic site visits and testing during backfill operations and full-time observation during
drilling and pipe boring and jacking operations.
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If a firm other than BSK is retained for these services during construction, then that firm must notify the
owner, project designers, governmental building officials, and BSK that the firm has assumed the
responsibility for all phases (i.e., both design and construction) of the project within the purview of the
geotechnical engineer. Notification must indicate that the firm has reviewed this report and any
subsequent addenda, and that it either agrees with BSK’s conclusions and recommendations, or that it
will provide independent recommendations.

7. LIMITATIONS

The analyses and recommendations submitted in this report are based upon the data obtained from the
Borings performed at the locations shown on the Boring Location Map, Figure A-2. The report does not
reflect variations which may occur between or beyond the Borings. The nature and extent of such
variations may not become evident until construction is initiated. If variations then appear, a re-evaluation
of the recommendations of this report will be necessary after performing on-Site observations during the
excavation period and noting the characteristics of the variations.

The validity of the recommendations contained in this report is also dependent upon an adequate testing
and observation program during the construction phase. BSK assumes no responsibility for construction
compliance with the design concepts or recommendations unless it has been retained to perform the
testing and observation services during construction as described above.

The findings of this report are valid as of the present. However, changes in the conditions of the Site can
occur with the passage of time, whether caused by natural processes or the work of man, on this property
or adjacent property. In addition, changes in applicable or appropriate standards may occur, whether
they result from legislation, governmental policy or the broadening of knowledge.

BSK has prepared this report for the exclusive use of the Client and members of the project design team.
The report has been prepared in accordance with generally accepted geotechnical engineering practices
which existed in Ventura County at the time the report was written. No other warranties either expressed
orimplied are made as to the professional advice provided under the terms of BSK’s agreement with Client
and included in this report.
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APPENDIX A
FIELD EXPLORATION

The field exploration for this investigation was conducted under the oversight of a BSK staff member. Four
(4) total borings were drilled at the Site to a maximum depth 49.5 feet beneath the existing ground surface
(bgs) on February 24, 2021 using a CME-95 Hollow Stem Auger Drill Rig provided by Choice Drilling.

The soil materials encountered in the test borings were visually classified in the field, and the logs were
recorded during the drilling and sampling operations. Visual classification of the materials encountered
in the test borings was made in general accordance with the Unified Soil Classification System (ASTM D
2488). A soil classification chart is presented herein. Boring logs are presented herein and should be
consulted for more details concerning subsurface conditions. Stratification lines were approximated by
the field staff based on observations made at the time of drilling, while the actual boundaries between
soil types may be gradual and soil conditions may vary at other locations.

Subsurface samples were obtained at the successive depths shown on the boring logs by driving samplers
which consisted of a 2.5-inch inside diameter (I.D.) California Sampler and a 1.4-inch I.D. Standard
Penetration Test (SPT) Sampler. The samplers were driven 18 inches using a 140-pound hammer dropped
from a height of 30 inches by means of either an automatic hammer or a down-hole safety hammer. The
number of blows required to drive the last 12 inches was recorded as the blow count (blows/foot) on the
boring logs. The relatively undisturbed soil core samples were capped at both ends to preserve the
samples at their natural moisture content. Soil samples were also obtained using the SPT Sampler lined
with metal tubes or unlined in which case the samples were placed and sealed in polyethylene bags. At
the completion of the field exploration, the test borings were backfilled with the excavated soil cuttings.
It should be noted that the use of terms such as “loose”, “medium dense”, “dense” or “very dense” to
describe the consistency of a soil is based on sampler blow count and is not necessarily reflective of the
in-place density or unit weight of the soils being sampled. The relationship between sampler blow count
and consistency is provided in the following Tables A-1 and A-2 for coarse-grained (sandy and gravelly)
soils and fine grained (silty and clayey) soils, respectively.



Table A-1: Consistency of Coarse-Grained Soil by Sampler Blow Count

Consistency Descriptor

SPT Blow Count

2.5” I.D. California Sampler Blow

(#Blows / Foot) Count (#Blows / Foot)
Very Loose <4 <6
Loose 4-10 6—-15
Medium Dense 10-30 15-45
Dense 30-50 45 - 80
Very Dense >50 >80

Consistency Descriptor

SPT Blow Count

Table A-2: Apparent Relative Density of Fine-Grained Soil by Sampler Blow Count

2.5” I.D. California Sampler Blow

(#Blows / Foot) Count (#Blows / Foot)
Very Soft <2 <3
Soft 2-4 3-6
Firm 4-8 6—-12
Very Firm 8-15 12-24
Hard 15-30 24 -45
Very Hard >30 >45
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MAJOR DIVISIONS TYPICAL NAMES
GW ‘-.‘ WELL GRADED GRAVELS, GRAVEL-SAND MIXTURES
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=z = MIXTURES
2: I
¥ <
o g CLEAN SANDS SwW WELL GRADED SANDS, GRAVELLY SANDS
) SANDS
© 5 WITH LITTLE Sp Y
S = | MORE THAN HALF | R NO FINES POORLY GRADED SANDS, GRAVELLY SANDS
© COARSE FRACTION ]
IS SMALLER THAN SM =1 SILTY SANDS, POORLY GRADED SAND-SILT MIXTURES
NO. 4 SIEVE SANDS WITH OVER
. :
15% FINES SC | CLAYEY SANDS, POORLY GRADED SAND-CLAY MIXTURES
TNORGANIC SILTS AND VERY FINE SANDS, ROCK FLOUR,
ML SILTY OR CLAYEY FINE SANDS, OR CLAYEY SILTS WITH
SLIGHT PLASTICITY
o SILTS AND CLAYS CL 7 INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY,
9 3 / GRAVELLY CLAYS, SANDY CLAYS, SILTY CLAYS,
o9 LIQUID LIMIT LESS THAN 50 Zzzz| LEAN CLAYS
N OL | ORGANIC CLAYS AND ORGANIC SILTY CLAYS OF LOW
a% — = PLASTICITY
z = e
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5 g SANDY OR SILTY SOILS, ELASTIC SILTS
g SILTS AND CLAYS
T g CH // INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS
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OH Y| ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY,
ORGANIC SILTS
A7
HIGHLY ORGANIC SOILS Pt 1 4| PEAT AND OTHER HIGHLY ORGANIC SOILS

Note: Dual symbols are used to indicate borderline soil classifications.

E Pushed Shelby Tube RV R-Value

& Standard Penetration Test SA Sieve Analysis

[ | Modified California SW Swell Test

[I] Auger Cuttings TC Cyclic Triaxial

Grab Sample TX Unconsolidated Undrained Triaxial
. Sample Attempt with No Recovery TV Torvane Shear

CA Chemical Analysis uc Unconfined Compression

CN Consolidation (1.2) (Shear Strength, ksf)

CpP Compaction WA Wash Analysis

DS Direct Shear (20) (with % Passing No. 200 Sieve)
PM Permeability AVA Water Level at Time of Drilling

PP Pocket Penetrometer \ 4 Water Level after Drilling (with date measured)

SOIL CLASSIFICATION CHART AND KEY TO TEST DATA

Unified Soil Classification System E"_ & g
«
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PLATE: Figure A-3
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. 4 . LOG OF BORING NO. B-01
g P BSK Associates
e 4 700 22nd Street Project Name: Camrosa WD GAC Treatment
J \ Bakersfield, CA 93301 Project Number:  G21-033-11B
Telephone: (661) 327-0671 Project Location:  Thousand Oaks, CA
ASSOCIATES rax (661)324-4218 Logged by: L. Prosser
Checked by: A. Terronez
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MATERIAL DESCRIPTION @ o £ =
2% Y Surface: 3/4 gravel.
R CL: CLAY with Sand: dark yellowish brown, moist, fine @ 76
grained sand.
| . 19 103 | 14
very firm
| 5 —
| 15 82 36
dark brown, very firm
| 30 93 | 96 28
CL: CLAY: dark brown, hard.
| " ML: SANDY SILT: dark brown with dark yellowish brown | 16 59 19
mottle, moist, hard, fine grained sand.
[ " CL: SANDY CLAY: dark brown, moist, hard, fine grained | 16 63 23
sand.
| CL: CLAY: dark brown, moist, hard. 18 88 31
Completion Depth: 49.5 Drilling Equipment: CME 95
Date Started: 2/24/21 Drilling Method: Hollow Stem Auger
Date Completed: 2/24/21 Drive Weight: 140 pounds
California Sampler: 2.4" inner diameter Hole Diameter: 8 inches
SPT Sampler: 1.4" inner diameter Drop: 30 inches
Remarks: Borings backfilled with neat cement.
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iy 4 BSK Associates
. 700 22nd Street Project Name: Camrosa WD GAC Treatment
j \ Bakersfield, CA 93301 Project Number:  G21-033-11B
Telephone: (661) 327-0671 Project Location:  Thousand Oaks, CA
ASSOCIATES rax (661)324-4218 Logged by: L. Prosser
Checked by: A. Terronez
. — ' = z x
5| Surfaf:eEI.. i é . %u_ m% 2 S| z|x|8
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MATERIAL DESCRIPTION @ o £ =
CL: SANDY CLAY: dark brown, moist, hard, fine grained
| sand.(continued)
| CL: CLAY with Sand: dark brown, moist, hard, fine to 30 80 26
medium grained sand.
] hard 22 85 26
| brown, very hard 32 73 26
| CL: CLAY: brown, moist, very hard. 31 86 28
| CL: CLAY with Sand: brown, moist, very hard, fine to 31 72 26
medium grained sand.
L 50| End of boring.
Completion Depth: 49.5 Drilling Equipment: CME 95
Date Started: 2/24/21 Drilling Method: Hollow Stem Auger
Date Completed: 2/24/21 Drive Weight: 140 pounds
California Sampler: 2.4" inner diameter Hole Diameter: 8 inches
SPT Sampler: 1.4" inner diameter Drop: 30 inches
Remarks: Borings backfilled with neat cement.
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LOG OF BORING NO. B-02

700 22nd Street
Bakersfield, CA 93301

\ Telephone: (661) 327-0671

o J’y
)
ASSOCIATES rax (661)324-4218

Project Name:

Project Number:  G21-033-11B

Project Location:  Thousand Oaks, CA

Camrosa WD GAC Treatment

Logged by: L. Prosser
Checked by: A. Terronez
. [ ' < z x
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MATERIAL DESCRIPTION o o = =
2% Y Surface: silt, dry
R CL: CLAY: dark brown, dark brown, moist. @ 88
| . 19 96 23
very firm
| 5 —
| very firm . 15 104 | 20
| hard. l 28 93 | 87 26
| very firm 14 87 23
| CL: CLAY with Sand: dark brown, moist, very firm, fine 13 77 24
grained sand.
| hard 21 85 28
Completion Depth: 49.5 Drilling Equipment: CME 95
Date Started: 2/24/21 Drilling Method: Hollow Stem Auger
Date Completed: 2/24/21 Drive Weight: 140 pounds
California Sampler: 2.4" inner diameter Hole Diameter: 8 inches
SPT Sampler: 1.4" inner diameter Drop: 30 inches
Remarks: Borings backfilled with neat cement.
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700 22nd Street
Bakersfield, CA 93301
Telephone: (661) 327-0671
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LOG OF BORING NO. B-02

Project Name: Camrosa WD GAC Treatment
Project Number:  G21-033-11B
Project Location:  Thousand Oaks, CA

GEO_TARGET BORING LOGS.GPJ GEOTECHNICAL 08.GDT 4/5/21

Logged by: L. Prosser
Checked by: A. Terronez
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MATERIAL DESCRIPTION @ o £ =
CL: CLAY: dark brown, dark brown, moist.(continued)
| very firm 12 81 26
| CL: SANDY CLAY: brown, moist, hard, fine grained sand. 28 60 22
| CL: CLAY: dark brown, moist, hard. 24 90 32
| CL: SANDY CLAY: brown, moist, hard, fine to medium 16 73 29
grained sand.
] hard 17 74 29
| 50— End of boring.
Completion Depth: 49.5 Drilling Equipment: CME 95
Date Started: 2/24/21 Drilling Method: Hollow Stem Auger
Date Completed: 2/24/21 Drive Weight: 140 pounds
California Sampler: 2.4" inner diameter Hole Diameter: 8 inches
SPT Sampler: 1.4" inner diameter Drop: 30 inches
Remarks: Borings backfilled with neat cement.
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LOG OF BORING NO. B-03

700 22nd Street
Bakersfield, CA 93301
Telephone: (661) 327-0671

Project Name:
Project Number:
Project Location:

o i’y
)
ASSOCIATES rax (661)324-4218 Logged by:

Camrosa WD GAC Treatment

G21-033-11B

Thousand Oaks, CA

L. Prosser
Checked by: A. Terronez
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MATERIAL DESCRIPTION £
2% Y Surface: silt, dry
R CL: CLAY: dark brown, moist.
| . 27 107 | 19
hard
- 5 —
| CL: CLAY with Sand: dark brown, moist, very firm, fine 22 95 28
grained sand.
| hard l 24 89 29
| very firm 14 28
| "End of boring. T T

Completion Depth: 16.5
Date Started: 2/24/21

Drilling Equipment:
Drilling Method:

Date Completed: 2/24/21 Drive Weight:

California Sampler: 2.4" inner diameter Hole Diameter:

SPT Sampler: 1.4" inner diameter Drop:
Remarks:
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CME 95

Hollow Stem Auger

140 pounds
8 inches
30 inches

Borings backfilled with neat cement.
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LOG OF BORING NO. B-04

700 22nd Street
Bakersfield, CA 93301
Telephone: (661) 327-0671

Project Name:
Project Number:
Project Location:

o i’y
)
ASSOCIATES rax (661)324-4218 Logged by:

Camrosa WD GAC Treatment

G21-033-11B

Thousand Oaks, CA

L. Prosser
Checked by: A. Terronez
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MATERIAL DESCRIPTION £
2% Y Surface: silt, dry
R CL: CLAY: dark brown, moist.
| . 28 101 19
hard
- 5 —
| CL: CLAY with Sand: dark brown, moist, very firm, fine 18 94 27
grained sand.
| hard l 36 105| 18
] hard 17 22
| "End of boring. T T

Completion Depth: 16.5
Date Started: 2/24/21

Drilling Equipment:
Drilling Method:

Date Completed: 2/24/21 Drive Weight:

California Sampler: 2.4" inner diameter Hole Diameter:

SPT Sampler: 1.4" inner diameter Drop:
Remarks:

GEO_TARGET BORING LOGS.GPJ GEOTECHNICAL 08.GDT 4/5/21

CME 95

Hollow Stem Auger

140 pounds
8 inches
30 inches

Borings backfilled with neat cement.
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APPENDIX B
LABORATORY TESTING
Moisture-Density Tests
The field moisture content, as a percentage of dry weight of the soils, was determined by weighing the
samples before and after oven drying in accordance with ASTM D 2216 test procedures. Dry densities, in
pounds per cubic foot, were also determined for undisturbed core samples in general accordance with
ASTM D 2937 test procedures. Test results are presented on the boring logs in Appendix A.

Direct Shear Test

Two (2) Direct Shear Tests were performed on in-situ soil samples from selected Borings. The test was
conducted to determine the soil strength characteristics. The standard test method is ASTM D 3080,
Direct Shear Test for Soil under Consolidated Drained Conditions. The result of the direct shear test is
presented graphically on Figures B-1 and B-2.

Collapse Potential Test

Two (2) Consolidation Tests were performed on relatively undisturbed soil samples to evaluate
compressibility and collapse potential characteristics. The tests were performed in general accordance
with ASTM D2435. The samples were initially loaded under as-received moisture content to a selected
stress level, was then saturated, and then incrementally loaded up to a maximum load of 5200 psf. The
test results are presented on Figures B-3 and B-4.

Expansion Index Test

Two (2) Expansion Index Tests were performed on bulk soil samples in the Site area. The tests were
performed in general accordance with UBC Standard 18-2. The test results are presented on Figures B-5
and B-6.

Corrosivity

Two (2) Corrosivity Evaluations were performed on bulk soil samples obtained at the time of drilling in the
area of planned construction. The soil samples were evaluated for minimum resistivity (ASTM G57),
sulfate ion concentration (CT 417), chloride ion concentration (CT 422), and pH of soil (ASTM D4972). The
test results are presented in Table B-1.

Minus #200 Wash Tests

Twenty (20) #200 Wash Tests were performed on selected soil samples obtained at the time of drilling in
the area of planned construction. The test was performed to determine the amount of fine material
present in the subsurface material. The test was performed in general accordance with ASTM Test
Method D1140. The test results are presented in Table B-2 and the boring logs in Appendix A.



Table B-1: Summary of Corrosion Test Results

Sample Location pH Sulfate, ppm | Chloride, ppm Minimum Resistivity, ohm-cm
B-1 @ 0-5 feet bgs 6.83 50 Non-Detected 860
B-2 @ 0-5 feet bgs 6.72 | Non-Detected 25 510
st o s
Test Location Percent Fines
B-1 @ 0-5 feet bgs 76
B-2 @ 0-5 feet bgs 88
B-1 @ 11-11.5 feet bgs 93
B-1 @ 15-16.5 feet bgs 59
B-1 @ 20-21.5 feet bgs 63
B-1 @ 25-26.5 feet bgs 88
B-1 @ 30-31.5 feet bgs 80
B-1 @ 35-36.5 feet bgs 85
B-1 @ 40-41.5 feet bgs 73
B-1 @ 45-46.5 feet bgs 86
B-1 @ 48-49.5 feet bgs 72
B-2 @ 11-11.5 feet bgs 93
B-2 @ 15-16.5 feet bgs 87
B-2 @ 20-21.5 feet bgs 77
B-2 @ 25-26.5 feet bgs 85
B-2 @ 30-31.5 feet bgs 81
B-2 @ 35-36.5 feet bgs 60
B-2 @ 40-41.5 feet bgs 90
B-2 @ 45-46.5 feet bgs 73
B-2 @ 48-49.5 feet bgs 74




ASSOCIATE

Project Name:
Project Number:
Lab Tracking ID:
Sample Location:
Sample Description:

4

S

Direct Shear Test

ASTM D 3080

Camrosa Water District GAC Treatment

G21-033-11B

B-1 @ 6.0-6.5 feet bgs

CL: CLAY: dark brown, moist.

SHEAR STRENGTH DIAGRAM

Sample Date
Test Date
Report Date
Sampled By
Tested By

700 22nd St
Bakersfield, CA

Ph: (661) 327-0671
Fax: (661) 324-4218

:2/24/2021

: 3/4/2021

: 3/8/2021

: L. Prosser

: |. Pacheco

DRY DENSITY: 82 pcf

MOISTURE CONTENT: 36 %

COHESION, c =0.26 KSF

INTERNAL FRICTION ANGLE, ¢ =24 °

24

SHEAR STRESS (KSF)
N

Reviewed By: lan Remotigue

3 4
NORMAL STRESS (KSF)

Figure B-1
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Project Name:
Project Number:
Lab Tracking ID:
Sample Location:
Sample Description:

4

S

Direct Shear Test

ASTM D 3080

Camrosa Water District GAC Treatment

G21-033-11B

B-2 @ 6.0-6.5 feet bgs

CL: CLAY: dark brown, moist.

SHEAR STRENGTH DIAGRAM

Sample Date
Test Date
Report Date
Sampled By
Tested By

700 22nd St
Bakersfield, CA

Ph: (661) 327-0671
Fax: (661) 324-4218

:2/24/2021

: 3/4/2021

: 3/8/2021

: L. Prosser

: |. Pacheco

DRY DENSITY: 104 pcf

MOISTURE CONTENT: 20 %

COHESION, c =0.21 KSF

INTERNAL FRICTION ANGLE, ¢ =29°

SHEAR STRESS (KSF)
N

Reviewed By: lan Remotigue

3 4
NORMAL STRESS (KSF)

Figure B-2



— _ ) 700 22nd St
E— , Consolidation Test Bakersfield, CA

ASSOCI iT [ Ph: (661) 327-0671
ASTM D2435, One-Dimensional Analysis Fax: (661) 324-4218

Project Name: Camrosa WD GAC Treatment Sample Date: 2/24/2021

Project Number: G21-033-11B Test Date: 3/10/2021

Sample Location: B-1 @ 11.0-11.5 feet bgs Sampled By: L. Prosser

Sample Description: CL: CLAY: dark brown, moist. Tested By: |.Pacheco

Collapse Potential: 0 percent collapse at 1300 psf Dry Density (pcf): 96

Peak Load (psf): 5200 Initial Moisture Content (%): 28

CONSOLIDATION PROPERTIES
-2.0

-1.0

SOAKED
/

0.0 ]

1.0 "~

CONSOLIDATION
-

2.0

3.0 -\ N o

4.0

REBOUND
5.0

LENGTH CHANGE IN PERCENT

6.0

7.0

8.0
0.1 1.0 10.0 100.0

NORMAL STRESS IN KIPS PER SQUARE FOOT

Figure B-1



— _ ) 700 22nd St
E— , Consolidation Test Bakersfield, CA

ASSOCI iT [ Ph: (661) 327-0671
ASTM D2435, One-Dimensional Analysis Fax: (661) 324-4218

Project Name: Camrosa WD GAC Treatment Sample Date: 2/24/2021

Project Number: G21-033-11B Test Date: 3/10/2021

Sample Location: B-2@ 6.0-6.5 feet bgs Sampled By: L.Prosser

Sample Description: CL: CLAY: dark brown, moist. Tested By: |. Pacheco

Collapse Potential: 0 percent collapse at 1300 psf Dry Density (pcf): 104

Peak Load (psf): 5200 Initial Moisture Content (%): 20

CONSOLIDATION PROPERTIES

-2.0

-1.0

0.0 /

SOAKED

1.0 CONSOLIDATION
-

2.0 ———X

LENGTH CHANGE IN PERCENT

3.0 REBOUND

4.0

0.1 1.0 10.0 100.0
NORMAL STRESS IN KIPS PER SQUARE FOOT

Figure B-2
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EXPANSION INDEX OF SOILS

700 22nd Street
Bakersfield, CA 93301
Ph: (661) 327-0671

ASSOCIATES

ASTM D 4829

Fax: (661) 324-4218

Project Name:

Camrosa Water District GAC Treatment

Project Number: G21-033-11B
Sample Location: B1 @ 0-5 feet bgs
Source: Native

Lab ID No. B21-029

Sample Description:

CL: CLAY: dark yellowish brown, moist.

Sample Date: 2/24/2021

Sampled By: L. Prosser

Test Date: 3/15/2021

Tested By: B. Jackson

TEST DATA
INITIAL SET-UP DATA FINAL TAKE-DOWN DATA
Sample + Tare Weight (g) 740.5 Sample + Tare Weight (g) 802.0
Tare Weight (g) 369.7 Tare Weight (g) 369.7
Moisture Content Data Moisture Content Data
Wet Weight + Tare 200.0 Wet Weight + Tare 802.0
Dry Weight + Tare 177.8 Dry Weight + Tare 699.1
Tare Weight (g) 0 Tare Weight (g) 369.7
Moisture Content (%) 12.5% Moisture Content (%) 31.2%
Initial Volume (ft’) 0.007272 Final Volume (ft’) 0.008100
Remolded Wet Density (pcf) 112.4 Final Wet Density (pcf) 117.7
Remolded Dry Density (pcf) 99.9 Final Dry Density (pcf) 89.7
Degree of Saturation 49 Degree of Saturation 96
EXPANSION READINGS Classification of Expansive Soil
Initial Gauge Reading (in) 0.2502 El Potential Expansion
Final Gauge Reading (in) 0.364 0-20 Very Low
Expansion (in) 0.1138 21-50 Low
51-90 Medium
Uncorrected Expansion Index 114 91-130 High
>130 Very High
Remarks: High expansion potential.
Reviewed By: I. Remontigue

Figure B-5
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EXPANSION INDEX OF SOILS

700 22nd Street
Bakersfield, CA 93301
Ph: (661) 327-0671

ASSOCIATES

ASTM D 4829

Fax: (661) 324-4218

Project Name:

Camrosa Water District GAC Treatment

Project Number: G21-033-11B
Sample Location: B2 @ 0-5 feet bgs
Source: Native

Lab ID No. B21-029

Sample Description:

CL: CLAY: dark brown, moist.

Sample Date: 2/24/2021

Sampled By: L. Prosser

Test Date: 3/15/2021

Tested By: B. Jackson

TEST DATA
INITIAL SET-UP DATA FINAL TAKE-DOWN DATA
Sample + Tare Weight (g) 736.1 Sample + Tare Weight (g) 803.6
Tare Weight (g) 367.0 Tare Weight (g) 367.0
Moisture Content Data Moisture Content Data
Wet Weight + Tare 200.0 Wet Weight + Tare 803.6
Dry Weight + Tare 175.8 Dry Weight + Tare 691.8
Tare Weight (g) 0 Tare Weight (g) 367.0
Moisture Content (%) 13.8% Moisture Content (%) 34.4%
Initial Volume (ft’) 0.007272 Final Volume (ft®) 0.008221
Remolded Wet Density (pcf) 111.9 Final Wet Density (pcf) 117.1
Remolded Dry Density (pcf) 98.4 Final Dry Density (pcf) 87.1
Degree of Saturation 52 Degree of Saturation 99
EXPANSION READINGS Classification of Expansive Soil
Initial Gauge Reading (in) 0.2525 El Potential Expansion
Final Gauge Reading (in) 0.383 0-20 Very Low
Expansion (in) 0.1305 21-50 Low
51-90 Medium
Uncorrected Expansion Index 131 91-130 High
>130 Very High
Remarks: Very High expansion potential.
Reviewed By: I. Remontigue

Figure B-6
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C1.0 INTRODUCTION

This report presents the geologic and seismic hazards assessment prepared in accordance with the 2019
California Building Code (CBC), CCR Title 24, Chapters 16 and 18 requirements for a
Geotechnical/Engineering Geologic Report.

C1.1 Objective and Scope of Services

The purpose of the geologic and seismic hazards assessment is to provide the Client with an evaluation
of potential geologic or seismic hazards which may be present at the site or due to regional influences.
BSK’s scope of services for this assessment included the following:

1. Review of published geologic literature, and current investigation at the site;
2 Evaluation of potential geologic hazards affecting the site;

3. Performance of a site-specific ground motion hazard analysis; and

4 A liquefaction and seismic settlement analysis.

C1.2 Site Location

The Camrosa Water District GAC Treatment Project is located on Hill Canyon Road in Ventura County,
California (Site). The center of the Site coordinates are:

Latitude 34.23404°
Longitude -118.93059¢

C1.3 Site Topography

The Site and surrounding area is relatively flat with a ground surface elevation of approximately 230 feet
msl.

C1.4 Groundwater Conditions

The Site is within the Arroyo Santa Rosa Valley Basin Hydrologic Study Area. Arroyo Conejo Creek is
located approximately 1,400 feet southwest of the Site.

Groundwater was not observed in our soil borings, completed to 49.5 feet below the ground surface
(bgs) at the time of our borings were completed in February 2021. Please note that the groundwater
level may fluctuate both seasonal and from year to year due to variations in rainfall, temperature,
pumping from wells and possibly as the result of other factors that were not evident at the time of our
investigation.

Figure C-2 presents a historical groundwater contour map from the California Geologic Survey, Seismic

Hazard Zone Report (CGS, 2002) for the Newbury Park Quadrangle. This map indicates that shallow
groundwater was present at approximately 25 feet below the ground surface (bgs).
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C2.0 GEOLOGICSETTING

The site is located in the Santa Rosa Valley portion of the Transverse Range geomorphic province. The
Site is located in the coastal uplands which consist of northwest trending folded Miocene to Pliocene
sedimentary rocks. Locally, south of the site are hills consisting of Micocene Conejo Volcanics of
andesitic and basaltic flow breccias. North of the site are the Santa Rosa Hills comprised of Plio-
Pleistocene Saugus Formation sandstone and conglomerate. The Site is situated in a valley consisting of
recent alluvial deposits. As shown on Figure C-3, the Site is situated on young (Late Pleistocene) alluvial
valley deposits.

Nearby active faults include the Simi-Santa Rosa fault located approximately 1 mile north of the Site, the
Oak ridge (Onshore) fault located approximately 9 miles north of the Site and the Ventura-Pitas Point
fault located approximately 13 miles northwest of the Site.

C2.1 Subsurface Soil Conditions

Subsurface conditions are described in the main body of the report. The Site was the subject of a field
investigation program in February 2021 consisting of two soil borings. The subsurface units consist of
mostly clay/sandy clay with sandy silt encountered at 15 feet to 20 feet bgs.

C3.0 GEOLOGIC/SEISMIC HAZARDS
The types of geologic and seismic hazards assessed include surface ground fault rupture, liquefaction,
seismically induced settlement, slope failure, flood hazards and inundation hazards.

C3.1 Fault Rupture Hazard Zones in California

The purpose of the Alquist-Priolo Geologic Hazards Zones Act, as summarized in CDMG Special
Publication 42 (SP 42), is to "prohibit the location of most structures for human occupancy across the
traces of active faults and to mitigate thereby the hazard of fault-rupture." As indicated by SP 42, "the
State Geologist is required to delineate "Earthquake Fault Zones" (EFZs) along known active faults in
California. Cities and counties affected by the zones must regulate certain development 'projects' within
the zones. They must withhold development permits for sites within the zones until geologic
investigations demonstrate that the sites are not threatened by surface displacement from future
faulting.

The Site is not located in an Earthquake Fault Zone, as shown on Figure C-4 the closest Earthquake Fault
Zone is associated with the Simi-Santa Rosa fault zone located approximately 500 feet north of the Site.

C3.2 State of California Seismic Hazard Zones (Liquefaction and Landslides)

Zones of Required Investigation referred to as "Seismic Hazard Zones" in CCR Article 10, Section 3722,
are areas shown on Seismic Hazard Zone Maps where site investigations are required to determine the
need for mitigation of potential liquefaction and/or earthquake-induced landslide ground
displacements. As shown on figure C-4, the Site is located in a Liquefaction Hazard Zone.
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C3.3 Slope Stability and Potential for Slope Failure

The Site and surrounding area is essentially flat and the potential hazard due to landslides in the project
area is minimal. Review of CGS Geologic Hazard Webmaps (CGS, 2020) did not show landslide hazard
areas mapped near the Site.

C4.0 SEISMIC HAZARD ASSESSMENT

C4.1 Seismic Source Deaggregation

Seismically induced ground motion at a Site can be caused by earthquakes on any of the sources
surrounding the site. Deaggregation of the seismic hazard was performed by using the USGS Interactive
Deaggregation website. The deaggregation determination, at the maximum considered earthquake
(MCE) hazard level, results in distance, magnitude and epsilon (ground-motion uncertainty) for each
source that contributes to the hazard. Each source has a corresponding epsilon, which is the
probabilistic value relative to the mean value of ground motion for that source.

Deaggregation based on a probabilistic model developed by the USGS indicates that the extreme seismic
source with the highest magnitude that contributes to the peak ground acceleration (PGA) is a
magnitude 7.56 earthquake from the Oak ridge fault. For liquefaction and seismic settlement, the
modal magnitude (Mw) of 7.52 with a distance of 12.1 km would be appropriate for probabilistic input
parameter that is consistent with the design earthquake ground motion.

C4.2 Earthquake Ground Motion, 2019 California Building Code

C4.2.1 Site Class

Based on Section 1613A.2.2 of the 2019 California Building Code (CBC), the Site shall be classified as Site
Class A, B, C, D, E or F based on the Site soil properties and in accordance with Chapter 20 of ASCE 7-16.
Based on the “N” values from our soil borings, as per Table 20.3-1 of ASCE 7-16, the Site is Class D (15 <
N <50).

C4.2.2 Seismic Design Criteria

The 2019 California Building Code (CBC) utilizes ground motion based on the Risk-Targeted Maximum
Considered Earthquake (MCEg) that is define in the 2019 CBC as the most severe earthquake effects
considered by this code, determined for the orientation that results in the largest maximum response to
horizontal ground motions and with adjustment for targeted risk. Ground motion parameters in the
2019 CBC are based on ASCE 7-16, Chapter 11.

The United States Geologic Survey (USGS) has prepared maps presenting the Risk-Targeted MCE spectral

acceleration (5% damping) for periods of 0.2 seconds (SS) and 1.0 seconds (S1). The values of SS and S1
can be obtained from the OSHPD Seismic Design Maps Application available at:

https://seismicmaps.org/



https://seismicmaps.org/
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Table C-1 below presents the spectral acceleration parameters produced for Site Class D by the OSHPD
Ground Motion Parameter Application and Chapter 16 of the 2019 CBC based on ASCE 7-16. These
values are based on the location of the pump station.

TABLE C-1

SPECTRAL ACCELERATION PARAMETERS
RISK TARGETED MAXIMUM CONSIDERED EARTHQUAKE

Criteria Value Reference
MCE Mapped Spectral Acceleration (g) Ss=1.665 S$1=0.613 USGS Mapped Value
Site Coefficients (Site Class D) F. = 1.000 Fv= Null* (1.700)? ASCE Table 11.4
Site Adjusted MCE Spectral Acceleration (g) | Sws = 1.665 Sm1= Null}(1.042)* ASCE Equations 11.4.1-2
Design Spectral Acceleration (g) Sos =1.110 Sp1 = Null*(0.695)* ASCE Equations 11.4.3-4
Site Short Period - Ts (Seconds) Ts=0.626 Ts = Sp1/ Sos
Site Long-Period - T (Seconds) T.=8 USGS Mapped Value

ASCE 7-16 Section 11.4.8 requires a site-specific ground motion analysis with Site Class D and E sites
with S; greater than or equal to 0.2. The Site-Specific Ground Motion Analysis for the Site is included in
Section C4.3.

C4.2.3 Geometric Mean Peak Ground Acceleration

As per Section 1803A.5.12 of the CBC, peak ground acceleration (PGA) utilized for dynamic lateral earth
pressures and liquefaction, shall be based on a site specific study (ASCE 7-16, Section 21.5) or ASCE 7-16,
Section 11.8.3. The USGS Ground Motion Parameter Application based on ASCE 7-16, Section 11.8.3
produced the values shown in Table C-2 based on Site Class D.

0 AN PEA RO D A ATIO
A 0 D D EA QUA
Criteria Value Reference
Mapped Peak Ground Acceleration (g) PGA =0.723 USGS Mapped Value
Site Coefficients (Site Class D) Frea=1.100 ASCE Table 11.8-1
Geometric Mean PGA (g) PGAm=0.795 ASCE Equations 11.8-1

C4.3 Site-Specific Ground Motion Analysis

Section 11.4.8 of the ASCE 7-16 requires a ground motion hazard analysis for Site Class D sites with S;
greater than or equal to 0.2 unless an exception is used. The ground motion hazard analysis shall be
performed in accordance with ASCE 7 Chapter 21. It is our understanding that the Section 11.4.8

! Values from ASCE 7-16 supplement, shall only be used to calculate Ts
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exception will not be used, therefore a site-specific ground motion analysis was performed. Our ground
motion analysis includes:

1. Determination of risk-targeted maximum considered earthquake (MCEg) ground motion,
deterministic MCE ground motion, and probabilistic MCEg ground motion; and

2. Determination of site-specific maximum considered earthquake geometric mean (MCEg) peak
ground acceleration.

3. The analysis was performed according to the requirements of ASCE 7-16, Sections 21.2
through 21.5.

C4.3.1 Methods

The site-specific ground motion analysis was completed using the following:

e USGS Unified Tool (UHT), Probabilistic, https://earthquake.usgs.gov/hazards/interactive/

e USGS Risk Targeted Ground Motion Calculator, Probabilistic,
https://earthquake.usgs.gov/designmaps/rtgm/

e USGS Earthquake Scenario Map (BSSC 2014), Deterministic,
https://usgs.maps.arcgis.com/apps/webappviewer/index.html?id=14d2f75c7c4f4619936dac0d1
4eled68

e 2014 NGA West-2 GMPEs Spreadsheet, Deterministic, Pacific Earthquake Engineering Research
Center, Dated 4/14/2015.

The method utilized ASCE 7-16, Section 21.2 to 21.5, with Section 21.2.1.2 Method 2 used to determine
the probabilistic values.

C4.3.3 Deterministic MCE Ground Motion

The deterministic spectral response acceleration at each period was calculated as the 84th-percentile
5% damped spectral response acceleration using the maximum direction of horizontal response. The
analysis included using the USGS Unified Tool, deaggregation tool to determine faults in the area
contribute to the seismic hazard. Figure C-4 presents faults that are included in the Uniform California
Earthquake Rupture Forecast, Version 3 (UCERF3) fault database. Fault locations and dimensions were
queried from the UCERF3 fault database. The maximum or characteristic magnitude for each fault was
determined from the USGS Earthquake Scenario Map (BSSC 2014) that includes event scenarios for
ruptures of single and multiple segments of a fault.

The deterministic fault parameters were used in the 2014 NGA West-2 GMPEs Spreadsheet that
produced a weighted average using four Ground Motion Prediction Equations (GMPE). The GMPEs
account for these effects and are used to make estimates of ground motion at a site resulting from a
scenario earthquake. Many GMPEs have been developed to estimate the variation of spectral
acceleration with earthquake magnitude and distance from the site to the source of an earthquake.


https://earthquake.usgs.gov/hazards/interactive/
https://earthquake.usgs.gov/designmaps/rtgm/
https://usgs.maps.arcgis.com/apps/webappviewer/index.html?id=14d2f75c7c4f4619936dac0d14e1e468
https://usgs.maps.arcgis.com/apps/webappviewer/index.html?id=14d2f75c7c4f4619936dac0d14e1e468
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2014 Next Generation West2 Attenuation (2014NGAs) GMPEs were developed by the Pacific Earthquake
Engineering Research (PEER) Center that presented GMPEs for shallow crustal earthquakes in Western
North America.

The 84th percentile of geometric mean ground motion values were computed using four different Next
Generation Attenuation relationships (2014NGAs). The geometric mean values were adjusted to
maximum rotated component values using factors presented in ASCE 7-16, Section 21.2. The
acceleration values from each of four attenuation relationships were averaged using equal weight. The
following attenuation relationships were used in the analysis:

. Boore & Stewart & Seyhan & Atkinson 2014 NGA West-2 Model
. Campbell & Bozorgnia 2014 NGA West-2 Model

o Chiou & Youngs 2014 NGA West-2 Model

. Abrahamson & Silva & Kamai 2014 NGA West-2 Model

Soil amplification was accounted for in the analysis using the shear wave velocity (Vs) of 224 m/s (736
ft/s), estimated from the N values from the soil borings B-1 and B-2 using correlation equations for clay,
sand and gravel (Wair, 2012). Tables C-3 and C-4, below presents the method used to determine the
site average Vs based on the correlation equations.
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Table C-3
Estimation of Shear Wave Velocity
Depth | Thickness | Field Vs Vs Vs Vs Vs Vs . .
(feet) (feet) N N(60) m/s) | (ft/s) (m/s) (ft/s) m/s) | (ft/s) Vs (ft/s) Thickness/Vs (s) | Equation
Boring B-1 Equation 4.90 Equation 4.48 Equation 4.26 Combined Used
2 12 16 201 659 659 0.003033 4.29
3 10 13 189 619 619 0.004850 4.29
10 5 20 25 227 746 746 0.006703 4.29
15 5 16 21 216 707 707 0.007071 4.29
20 5 16 21 216 707 707 0.007071 4.29
25 5 18 23 223 730 730 0.006850 4.29
30 5 30 39 255 838 838 0.005967 4.29
35 5 22 29 235 771 771 0.006489 4.29
40 5 32 42 260 853 853 0.005864 4.29
45 5 31 40 258 845 845 0.005915 4.29
49 4 31 40 258 845 845 0.004732 4.29
Weighted Average Vs
(ft/s) 759
Weighted Average Vs
231
(m/s)
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Table C-4
Estimation of Shear Wave Velocity
Depth | Thickness | Field Vs Vs Vs Vs Vs Vs . .
(feet) (feet) N N(60) m/s) | (ft/s) (m/s) (ft/s) m/s) | (ft/s) Vs (ft/s) Thickness/Vs (s) | Equation
Boring B-2 Equation 4.90 Equation 4.48 Equation 4.26 Combined Used
2 12 16 201 659 659 0.003033 4.29
3 10 13 189 619 619 0.004850 4.29
10 5 18 24 223 732 732 0.006829 4.29
15 5 14 18 208 682 682 0.007331 4.29
20 5 13 17 204 669 669 0.007479 4.29
25 5 21 27 232 761 761 0.006571 4.29
30 5 12 16 199 654 654 0.007642 4.29
35 5 28 36 251 822 822 0.006080 4.29
40 5 24 31 241 789 789 0.006338 4.29
45 5 16 21 216 707 707 0.007071 4.29
49 4 17 22 219 719 719 0.005565 4.29
Weighted Average Vs
(Ft/s) 712
Weighted Average Vs
217
(m/s)

Notes Equations to Convert from N to Vs are from: Wair, B.R., DeJong J.T. and Shantz, T,
:  Guidelines for Estimation of Shear Wave Velocity Profiles, PEE Report 2012/08, December 2012
Equation 4.48 for Sand: Vs(m/s) = 88.4*(N60+1)"0.3
Equation 4.90 for Gravels: Vs(m/s) = 63.0¥N60/0.43
Equation 4.29 for Clay: Vs(m/s) = 95.0%*(N60)*0.27
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In addition, some of the GMPEs require input for 21.0 (defined as the depth in meters to a layer with Vs
= 1,000 m/s) and Z2.5 (depth in km to a layer with Vs= 2,500 m/s). These two parameters intend to
capture the basin effect on site response. The Site is located in a sedimentary basin, therefore a Z2.5
value of 0.8 km and a Z1.0 value of 0.35 km was used. These values were obtained from the SCEC
Community Velocity Model Version 4 using the OpenSHA application (Field, 2003).

The following Table C-5 presents a summary of the fault parameters used in the deterministic analysis.
Figure C-5 presents a fault make showing the locations of faults in the area. As specified in ASCE 7-16,
Section 21.2.2, the deterministic spectral acceleration values representing the MCEg are taken as the
84th percentile of the maximum rotated component 5% damped spectral accelerations. The
deterministic response spectra for the faults in the area are shown on Figure C-6. The Simi-Santa Rosa
fault controls the deterministic spectra. The 2014 NGA West-2 GMPEs Spreadsheets for the Simi-Santa
Rosa fault is provided as Figure C-6a.
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Table C-5
Summary of Fault Parameters
A A Dip . . Characteristic Map
Source Pro: ?:rl:)s tic Prob“anl::’hstnc Angle Dir:::’t)ion S:Irli’:e Mw Distance Rrup (km) Rjb (km) (::1) Ztt::'(m1)'op B?:::)m
(Deg.) BSSC 2014 (km)

Simi-Santa Rosa 3.1 7.19 60 N LL 6.86 2 2 2 2 1 12.1
Oak Ridge (Onshore) 14.2 7.58 65 S Reverse 7.16 15 20 6 15 1 19
Malibu Coast (Extension) 19.8 7.70 74 N Reverse 6.97 21 20 16 21 0 17
Ventura-Pitas Point 21.2 7.69 64 N Reverse 7.12 21 21 21 21 1 15
San Cayetano 21.4 7.62 42 N Thrust 7.16 20 20 20 20 0 16
San Andreas (Mojave N) 61.5 8.09 90 Vert RL 8.18 62 62 62 62 0.0 13
Notes: Probabilistic Mw: https://earthquake.usgs.gov/hazards/interactive/
Rrup= Closest distance to coseismic rupture (km) Characteristic Mw:
Rjb= Closest distance to surface projection of coseismic rupture (km) https://usgs.maps.arcgis.com/apps/webappviewer/index.htm|?id=14d2f75c7c4f4619936dac0d14eled6
Rx= Horizontal distance from top of rupture measured perpendicular to fault strike (km) 8
Ztor = Depth to top of coseismic rupture (km)



https://earthquake.usgs.gov/hazards/interactive/
https://usgs.maps.arcgis.com/apps/webappviewer/index.html?id=14d2f75c7c4f4619936dac0d14e1e468
https://usgs.maps.arcgis.com/apps/webappviewer/index.html?id=14d2f75c7c4f4619936dac0d14e1e468
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C4.3.2 Deterministic Lower Limit

ASCE 7-16, Section 21.2.2 specifies that if the largest spectral response acceleration of the resulting
deterministic ground motion response spectrum is less than 1.5xFa, then this response spectrum shall
be scaled by a single factor such that the maximum response spectral acceleration equals 1.5Fa. The
values of the deterministic ground motion response spectrum were greater than 1.5Fa (1.5), therefore
scaling was not necessary. The deterministic response spectra are presented on Figure C-6.

C4.3.3 Probabilistic MCER Risk Targeted Ground Motion

A probabilistic MCEr response spectrum was generated by using data from USGS Hazard Curve Data
from the USGS Unified Hazard tool entered into the USGS Risk Targeted Ground Motion Calculator. This
procedure uses “Method 2” of ASCE 7-16 Section 21.2.1.2.

A probabilistic MCER response spectrum was generated by using data from USGS Hazard Curve Data
from the USGS Unified Hazard tool entered into the USGS Risk Targeted Ground Motion Calculator
(Luco, 2007). Data was extracted from USGS website (https://earthquake.usgs.gov/nshmp-haz-
ws/hazard) using the computer program MATLAB® with a modified script (Luco, 2020). This procedure
uses “Method 2” of ASCE 7-16 Section 21.2.1.2.

Figure C-7 shows the Risk Targeted Ground Motion (RTGM) and Uniform Hazard Ground Motion
(UHGM) generated from the USGS RTGM Calculator. The resulting RTGM corresponds to a 1%
probability of collapse in 50 years. The RTGM values represent the geometric mean values and were
modified to the maximum rotated values (Rot100) using factors according to ASCE 7-16, Section 21.2.

C4.3.4 Design Response Spectrum

As shown on Figure C-8, the MCEg deterministic spectrum is less than the probabilistic spectrum from
the PGA to 0.4 seconds. According to ASCE 7-10 21.2.3 the lesser spectral values were used to construct
the design spectrum. The site-specific design response spectrum is taken as 2/3 of the MCEg spectral
values.

As shown on Figure C-9, the site-specific design spectrum was adjusted such that values are greater than
80% of the general design spectrum and should be utilized for design (5% Damping).

C4.3.5 Site-Specific MCE Geometric Mean (MCEg) Peak Ground Acceleration

Per ASCE 7-16, Section 21.5, the site-specific MCEg peak ground acceleration (PGAw) was taken as the
lesser of the probabilistic geometric mean PGA and the deterministic geometric mean PGA.

The geometric mean values can be determined by dividing the MCER deterministic and probabilistic PGA
values by 1.1 (recommended by NEHRP Recommended Seismic Provisions for New Buildings and Other

Structures, FEMA P-750 / 2009).
= ,;/
E_ Il


https://earthquake.usgs.gov/nshmp-haz-ws/hazard
https://earthquake.usgs.gov/nshmp-haz-ws/hazard
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C4.3.6 Probabilistic MCEg Peak Ground Acceleration

The probabilistic geometric mean peak ground acceleration is 0.771g and was taken from the UHGM
PGA, shown on Figure C-7, value from the USGS RTGM Calculator. The PGA value is taken without the
risk and maximum rotated scale factors applied.

C4.3.7 Deterministic MCEg Peak Ground Acceleration

The deterministic geometric mean peak ground acceleration is 0.725g, a result of dividing 0.798 (PGA
from Figure C-5) by 1.1. This value is greater than 0.5*Feca (0.550), where Fpga=1.1 for a PGA=0.50g as
stipulated in ASCE 7-16 Section 21.5.2., therefore 0.725g should be used for the deterministic PGA. The
controlling seismic source for the PGA is the Simi-Santa Rosa fault (Mw=6.86).

C4.3.8 Site-Specific MCEg Peak Ground Acceleration
The lesser value of the geometric mean probabilistic and deterministic peak ground accelerations is the

deterministic value, which is 0.725g. This value is greater than 80 percent of the PGAyn determined from
ASCE 7-16 Section 11.8-1 (see Table C-2), therefore 0.725g should be used as the Site PGA value.

C4.4 Summary of Seismic Design Parameters
A summary of seismic design parameters based on the USGS general mapped values and the results of
the site-specific analysis from Section 21.4 is presented in the following Table C-5. Site-specific values for
Sos and Sp1 were developed by adjusting the site-specific values according to the requirements set in
ASCE 7-16, Section 21.4.

TABLE C-5

SUMMARY OF DESIGN ACCELERATION PARAMETERS
ASCE 7-16 SECTION 21.4

Criteria Value Reference
USGS MAP BASED VALUES (GENERAL)
Design Spectral Acceleration (g) Sos 1.110 ASCE Equations 11.4.3-4
Design Spectral Acceleration (g) So1 1.0222 ASCE Equations 11.4.3-4
Geometric Mean PGA (g) 0.795 ASCE Equations 11.8-1
SITE-SPECIFIC DESIGN SPECTRAL ACCELERATION VALUES (SEE FIGURE C-9)

0.2 Second Site-specific Design Spectral Acceleration (g) 1.009

0.2 Second Site-specific Spectral Acceleration (g) Adjustment 1 1.009

0.2 Second Site-specific Spectral Acceleration (g) Adjustment 2 (Sps) 1.238

1.0 Second Site-specific Design Spectral Acceleration (g) 1.017

1.0 Second Site-specific Spectral Acceleration (g) Adjustment 1 1.017

1.0 Second Site-specific Spectral Acceleration (g) Adjustment 3 (Sp1) 1.183
Site-specific PGA (g) (Maximum Rotated Component) 0.798
Site-specific PGA (g) (Geometric Mean) Adjustment 4 0.725
Site-specific PGA (g) (Geometric Mean) Adjustment 1 (PGA) 0.725

2 Based on Fv=2.5 as per ASCE 7-16, 21.3(ii)
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TABLE C-5
SUMMARY OF DESIGN ACCELERATION PARAMETERS

ASCE 7-16 SECTION 21.4

Adjustments Per ASCE 21.4
1) Site-specific value greater than 80% of General Value from USGS Maps and the PGA greater than 0.5Fpca
2) 0.2 Second Sa greater than 90% of Sa values at periods greater than 0.2 second
3) 1.0 Second Sa greater than TxSa value at periods of 1 to 5 seconds
4) Geometric Mean PGA = Maximum Rotated Component/1.1

C4.5 Seismically Induced Ground Failure

C4.5.1 Liquefaction

Settlement of the ground surface with consequential differential movement of structures is a major
cause of seismic damage for buildings founded on alluvial deposits. Vibration settlement of relatively
dry and loose granular deposits beneath structures can be readily induced by the horizontal components
of ground shaking associated with even moderate intensity earthquakes. Silver and Seed (1971) have
demonstrated that settlement of dry sands due to cyclic loading is a function of 1) the relative density of
the soil; 2) the magnitude of the cyclic shear stress; and 3) the number of strain cycles. As indicated
above, seismically-induced ground settlement can also occur due to the liquefaction of relatively loose,
saturated granular deposits.

In order for liquefaction triggering to occur due to ground shaking, it is generally accepted that four
conditions will exist:
e The subsurface soils are in a relatively loose state,

e The soils are saturated,
e The soils have low plasticity,
e Ground shaking is of sufficient intensity to act as a triggering mechanism.

We estimate the historical depth to groundwater of 25 feet bgs. A liquefaction/seismic settlement
analysis was performed using the program Liquefy Pro version 5.8k using boring data from borings B-1
and B-2 Input parameters for the liquefaction and settlement analysis were based upon:

e Soil densities estimated from soil boring data.

e PGA based upon the site specific geometric mean peak ground acceleration or 0.725g.
e Magnitude 6.86 of controlling earthquake from the Simi-Santa Rosa fault.
e Assumed depth to groundwater of 25 feet bgs.

e A Factor-of-Safety of 1.3 was used for analysis.

The results of our liquefaction and seismic settlement analysis based upon data from soil borings B-1
and B-2 are provided on Figure C-10 and C-11, respectively. Based on our analysis, the liquefaction

potential is low.



Appendix C — Ground Motion Hazard Analysis BSK Project G21-033-11B
Camrosa WD GAC Treatment April 28, 2021
Ventura County, California Page |14

C4.5.2 Lateral Spread

Lateral spreading is a potential hazard commonly associated with liquefaction where extensional ground
cracking and settlement occur as a response to lateral migration of subsurface liquefiable material.
These phenomena typically occur adjacent to free faces such as slopes and creek channels. Sloped
ground or channel free-faces are not present in the area and the liquefaction potential is low, therefore
the potential for lateral spreading to take place at the site is low.

C4.5.3 Dynamic Compaction/Seismic Settlement

Another type of seismically induced ground failure, which can occur as a result of seismic shaking, is
dynamic compaction, or seismic settlement. Such phenomena typically occur in unsaturated, loose
granular material or uncompacted fill soils.

Input parameters for the liquefaction and settlement analysis were based upon:

o Soil densities estimated from soil boring data.

o PGA based upon the site specific geometric mean peak ground acceleration or 0.725g.
. Magnitude 6.86 of controlling earthquake from Deaggregation of the seismic hazard.
. Assumed depth to groundwater of 25 feet bgs.

o A Factor-of-Safety of 1.3 was used for analysis.

Based on the analysis, the total seismic settlement is estimated at 0.5 inch with a differential settlement
of 0.3 inch over 30 feet.
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2.0

1.5

1.0

Spectral Acceleration (g)

Deterministic Response Spectra
Maximum Rotated Horizontal Component

84th Percentile

(Site Specific Soil, 5% damping)

1.0

2.0
Period (Seconds)

e Simi-Santa Rosa

e Oak Ridge (Onshore)

e=p== |\alibu Coast (Extension)

el \/entura-Pitas Point

=== San Cayetano 1.5*Fa i \laximum Value
Fault Sources
Maximum | Simi-Santa Oak Ridge Malibu Coast | Ventura-Pitas San San
Period Value Rosa (Onshore) (Extension) Point Cayetano | Andreas

(Second) | sa(g) sa (g) sa (g) sa (g) sa (g) sa (g) Sa (g)

PGA 0.798 0.798 0.465 0.388 0.383 0.393 0.295

0.01 0.804 0.804 0.468 0.390 0.385 0.395 0.312

0.02 0.807 0.807 0.468 0.390 0.385 0.395 0.310

0.03 0.798 0.798 0.468 0.391 0.386 0.397 0.309

0.05 0.854 0.854 0.513 0.434 0.426 0.440 0.329

0.075 0.993 0.993 0.625 0.534 0.523 0.538 0.379

0.1 1.133 1.133 0.746 0.643 0.628 0.640 0.444

0.15 1.338 1.338 0.926 0.804 0.784 0.796 0.538

0.2 1.514 1.514 1.059 0.917 0.895 0.910 0.620

0.25 1.705 1.705 1.156 0.992 0.971 0.984 0.691

0.3 1.869 1.869 1.234 1.046 1.029 1.039 0.752

0.4 2.046 2.046 1.270 1.057 1.044 1.055 0.781

0.5 2.080 2.080 1.240 1.017 1.008 1.025 0.778

0.75 1.948 1.948 1.056 0.845 0.844 0.866 0.686

1 1.790 1.790 0.921 0.720 0.722 0.745 0.590

1.5 1.351 1.351 0.674 0.509 0.517 0.538 0.462

2 1.037 1.037 0.509 0.375 0.384 0.406 0.364

3 0.663 0.663 0.323 0.234 0.244 0.265 0.264

4 0.432 0.432 0.219 0.157 0.167 0.186 0.203

5 0.297 0.297 0.156 0.111 0.120 0.135 0.158

Blue Cells=Controling Fault
Ground Motion Hazard Analysis
LY 4 P&P GAC Treatment Figure C-6
E_ \ Camrosa WD Project Deterministic Response Spectra
ASSOCIATES Ventura County, California BSK Project G2103311B




PACIFIC EARTHQUAKE ENGINEERING RESEARCH CENTER

"‘||[|,-""

WEIGHTED AVERAGE of 2014 NGA WEST-2 GMPEs

Last updated: 04 14 15

by Emel Seyhan, PhD, PEER & UCLA -- email: emel.seyhan@gmail.com, peer_center@berkeley.edu

This excel file will be updated as necessary on the PEER website to fix any typos or other errors. Please check the website frequently for new versions at: http://peer.berkeley.edu/ngawest2/databases/

Legend

Pre-defined
option

Main input
variable

Calculated
variable

Input var.
flag

Internal
variable

ASK14 Abrahamson & Silva & Kamai 2014 NGA West-2 Model
BSSA14 Boore & Stewart & Seyhan & Atkinson 2014 NGA West-2 Model
CB14 Campbell & Bozorgnia 2014 NGA West-2 Model
CY14 Chiou & Youngs 2014 NGA West-2 Model
114 Idriss 2014 NGA West-2 Model

| GMPE averaging Geometric |Weighted average of the natural logarithm of the spectral values
GMPEs ASK14 BSSA14 CB14 CY14 114
Weight 0.25 0.25 0.25 0.25 0
# of std. dev. 1
Damping ratio (%) 5 Modification factors are calculated in Sheet DSF

RotD50 Horizontal Component of PGA, PGV and IMs

Input variables

Errors and warnings

Baseline: 5% Damping

User defined: 5% Damping

T(s) PSa PSa PSa Sq¢ Median PSa PSa PSa Sd Median
Median for| Median+ | Median - for5% |Median for| Median+ | Median - for5%
GMP 5% | Lofor5% |1cfor5% | damping | 5% | lofor5%|1.cfor5%| damping 10
damping | damping | damping damping | damping | damping N>
My 0.01 0.54115 0.86980 0.33669 0.00134 0.54115 0.86980 0.33669 0.00134 §
6.86 0.02 0.45259 0.73326 0.27935  0.00449  0.45259 0.73326 0.27935  0.00449 a
0.03 0.52320 0.85135 0.32153 0.01169 0.52268 0.85050 0.32121 0.01168 % —=
Rgup (km) 0.05 0.54121 0.89280 0.32808 0.03359 0.54067  0.89191  0.32775  0.03355 o - “ TI™N
2 0.075 0.60071 1.00456 0.35921  0.08388  0.60191 1.00657 0.35993  0.08405 3 1 r \‘
0.1 0.67376 1.12455 0.40367 0.16725 0.67511 1.12680 0.40448 0.16759 c = _{ -
Rz (km) 0.15 0.80011  1.30445  0.49077 0.44689 0.80171  1.30706  0.49175  0.44778 2 - == N N
2 . 0.2 0.90269 1.44636 0.56338 0.89632  0.90359 1.44781 0.56394  0.89722 g S =’ ~
g 0.25 0.94522 1.51508 0.58970 1.46649 0.94995 1.52266 0.59265 1.47383 E \\ N
Ry (km) :7; 0.3 1.01499 1.65376 0.62294 2.26761 1.01499 1.65376 0.62294 2.26761 2 \N \ \
2 = 0.4 1.05592 1.77742 0.62729  4.19388  1.05697 1.77919 0.62792  4.19807 =< 01 N A
% 0.5 1.02830 1.77560 0.59552 6.38155 1.02933 1.77737 0.59611 6.38793 g
RyO (km) If unknown use 999 14 0.75 0.86575 1.57272 0.47658 12.08876 0.86488 1.57114 0.47610 12.07667 g_ N
999 1 0.72862 1.37986 0.38474 18.08698 0.72716 1.37710 0.38397  18.05080 n M|
15 0.51957 1.01587 0.26573 29.01954 0.51957 1.01587 0.26573  29.01954 '8 \
V 30 (M/sec) 2 0.38568 0.76740 0.19383 38.29597 0.38491 0.76587 0.19345  38.21937 § \Y
224 3 0.23480 0.47167 0.11689 52.45842 0.23433 0.47073 0.11666 52.35350 o 0.01
4 0.14881 0.29609 0.07479 59.10529 0.14866 0.29580 0.07472 59.04618 0.01 01 1 10
U (BSSA13)  1:Unspecified fault mech. 5 0.09979  0.19898  0.05005 61.93100 0.09939  0.19818  0.04985 61.68327 Period (sec)
0 7.5 0.04217 0.08385 0.02121 58.88154 0.04217 0.08385 0.02121 58.88154 s P Wi To7 5% EMETG == sPavEdan T Lo o S % dampig
10 0.02328  0.04585 0.01182 57.78219 0.02321  0.04571  0.01178 57.60885 = =PSa Median - 1o for 5 % damping
Frv 1: reverse fault
0 PGA (9) 0 0.45178 0.72569 0.28126 0.00112 0.45178 0.72569 0.28126 0.00112
PGV (cm/s) -1 73.51770 127.30895 42.45461 0.18250 NA NA NA NA
Fam 1: normal fault - -
0 ; HomRap fetie | H T (pasitive) -
I : e
F aw 1: hanging wall side er T Sme
A Zzen o - :
(Rl P
Dip (deg)
60
Wil
Z 1o (km) If unknown use 999 Tzal:
1
Z yyp (km) If unknown use 999
999 (a) Strike slip fanlting (c) Reverse or normal faulting, foot-wall site
Z0 (km) If unknown use 999 = ~ v R Footwall Hanglng Wall
0.35 \«\ e~ =i r < T mz0
: 2 ~ oot Wall -
o ysStrike » Strike direction fesl 4 i
Z,5 (km) If unknown use 999 Depth ‘gL i
0.8 forafRigtos A D)J Ta Dip direction L \ /
W (km) If unknown use 999 = TRaat L ot
999 % Ruc0 g | fi>0 " Top of fault rupture
VsSOFIag \‘\W\\ ‘ g & Bottam of faslt wpture
measured Choose options for V g, from the list ~1 \ s Bittoer o Rt ropire
i
Fas Definition of Parameters Courtesy: Jennifer Donahue
no Aftershock effect is not applicable. Damping ratio = Viscous damping ratio (%) See Sanaz et al. (2012) PEER Report -
PSA = Pseudo-absolute acceleration response spectrum (g)
Region PGA = Peak ground acceleration (g)
California Choose region from the list PGV = Peak ground velocity (cm/s)
Sy = Relative displacement response spectrum (cm)
Calculated Variables/Flags M,, = Moment magnitude
Rrup = Closest distance to coseismic rupture (km), used in ASK13, CB13 and CY13. See Figures a, b and c for illustation
DDPP Always 0 for median calcs. R s = Closest distance to surface projection of coseismic rupture (km). See Figures a, b and c for illustation
0 Ry = Horizontal distance from top of rupture measured perpendicular to fault strike (km). See Figures a, b and ¢ for illustation
Ryo = The horizontal distance off the end of the rupture measured parallel to strike (km)
PGA, (9) V3o =The average shear-wave velocity (m/s) over a subsurface depth of 30 m
0.424 U = Unspecified-mechanism factor: 1 for unspecified; 0 otherwise
Frv = Reverse-faulting factor: 0 for strike slip, normal, normal-oblique; 1 for reverse, reverse-oblique and thrust
Zgor (km) (CB14) Enter for default W calcs Fnv = Normal-faulting factor: 0 for strike slip, reverse, reverse-oblique, thrust and normal-oblique; 1 for normal
15 Fuw = Hanging-wall factor: 1 for site on down-dip side of top of rupture; 0 otherwise
Dip = Average dip of rupture plane (degrees)
SS Ztor = Depth to top of coseismic rupture (km)
1 auto calculated Zyyp = Hypocentral depth from the earthquake
Z,, =Depth to Vs=1 km/sec
V s30rlag Z,5 =Depth to Vs=2.5 km/sec
1 measured W = Fault rupture width (km)
Vsaomag = 1 for measured, O for inferred Vs30
Fas Fas = 0for mainshock; 1 for aftershock
0 Aftershock effect is not applicable. Region = Specific regions considered in the models, Click on Region to see codes
DDPP = Directivity term, direct point parameter; uses 0 for median predictions
Region PGA, (9) =Peak ground acceleration on rock (g), this specific cell is updated in the cell for BSSA14 and CB14, for others it is taken account for in the macros
0 California Zgor (km) =The depth to the bottom of the seismogenic crust
Zgor (km) =The depth to the bottom of the rupture plane
Option for Sa value ss = 1 for strike slip, automatically updated in the cell

1

Weighted average of the natural logarithm of the spectral values

Input variables with defaults (If entered 999 as input):

Red colored value: The value is used in the code when
inputis unknown

ASKL BSSAL4 V14 4
\\\\\\\\\\\\\\\\\\\Y\\\\\\\\\\\\\\\\\ N

_ ose |

.
o b

.
. lows ]

- leess ]

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\s\ii\

A\ N[ o277 0.277

DEFAULTS USER defined
W (km) 999.00
Z19 (km) 0.350 0.350
dZ, 5 (km) -0.152
Zy5 (Vs30=1100)(km) 0.800
Zy5 (Vs30) (km) 0.800
Znyp (km) 999.00
Zior (km) 1.00
Zgor (km)

L
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2.5

Spectral Acceleration (g)

0.0 -

Maximum Rotated Horizontal Component

Uniform Hazard Spectra
Risk-Targeted Ground Motion
Spectral Response

(Site Specific Soil, 5% damping)

0.0

—— Rot100

1.0

2.0

3.0

4.0

Period (Seconds)
el RTGM i UHGM
RTGM
Rot100 Rot100
Period RTGM RTGM UHGM UHGM | 100Rot
(Second) Sa (g) Sa (g) Sa (g) Sa (g) |Scale Factor

PGA 0.807 0.734 0.848 0.771 1.10
0.01 0.864 0.786 0.905 0.823 1.10
0.02 0.922 0.838 0.962 0.874 1.10
0.03 0.979 0.890 1.019 0.926 1.10
0.05 1.093 0.994 1.133 1.030 1.10
0.075 1.236 1.124 1.275 1.159 1.10
0.1 1.379 1.254 1.417 1.288 1.10
0.15 1.613 1.466 1.654 1.503 1.10
0.2 1.846 1.663 1.890 1.703 1.11
0.25 1.968 1.757 2.044 1.825 1.12
0.3 2.089 1.849 2.199 1.946 1.13
0.4 2.076 1.806 2.213 1.924 1.15
0.5 2.063 1.764 2.228 1.904 1.17
0.75 1.755 1.416 1.926 1.553 1.24
1 1.526 1.174 1.685 1.296 1.30
1.5 1.183 0.890 1.311 0.986 1.33

2 0.840 0.621 0.937 0.692 1.35

3 0.551 0.391 0.617 0.438 1.41

4 0.390 0.267 0.436 0.298 1.46

5 0.297 0.198 0.331 0.221 1.50

Notes:

RTGM = Risk-Targeted Ground Motion
UHGM = Uniform Hazard Ground Motion
Rot100 UHGM = Maximum Rotated Uniform Hazard Ground Motion
Rot100 RTGM = Maximum Rotated Risk-Targeted Ground Motion

= o = 1.2*Fa (Fa=1)

5.0

0

2> bt

ASSOCI

Ground Motion Hazard Analysis
P&P GAC Treatment
Camrosa WD Project

Ventura County, California

Figure C-7

Uniform Hazard Spectra
BSK Project G2103311B




Probabilistic - Deterministic Spectra
Maximum Rotated Horizontal Component

(Site Specific Soil, 5% damping)

25
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» 5] o ——— w.
0.0 \ \ \

0.0 1.0 2.0 3.0

—&— Probabilistic Risk Targeted Ground Motion

e Site Specific MCE Ground Motion

Period (Seconds)

5.0

=== \laximum Deterministic Ground Motion

/3 Site Specific MCE Spectra

Probabilistic Maximum
Risk Targeted | Deterministic | Site Specific
Ground Ground MCE Ground | 2/3 Site Specific
Period Motion Motion Motion MCE Spectra
(Second) Sa (g) Sa (g) Sa (g) Sa (g)
PGA 0.807 0.798 0.798 0.532
0.01 0.864 0.804 0.804 0.536
0.02 0.922 0.807 0.807 0.538
0.03 0.979 0.798 0.798 0.532
0.05 1.093 0.854 0.854 0.569
0.075 1.236 0.993 0.993 0.662
0.1 1.379 1.133 1.133 0.755
0.15 1.613 1.338 1.338 0.892
0.2 1.846 1.514 1.514 1.009
0.25 1.968 1.705 1.705 1.137
0.3 2.089 1.869 1.869 1.246
0.4 2.076 2.046 2.046 1.364
0.5 2.063 2.080 2.063 1.376
0.75 1.755 1.948 1.755 1.170
1 1.526 1.790 1.526 1.017
1.5 1.183 1.351 1.183 0.789
2 0.840 1.037 0.840 0.560
3 0.551 0.663 0.551 0.367
4 0.390 0.432 0.390 0.260
5 0.297 0.297 0.297 0.198

Note: Green Cells Deterministic Controls

0

2> bt
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N\

Ground Motion Hazard Analysis
P&P GAC Treatment
Camrosa WD Project

Ventura County, California

Figure C-8
Probabilistic -

Deterministic Spectra
BSK Project G2103311B




1.5

Design Response Spectra
(Site Specific Soil, 5% damping

Spectral Acceleration (g)

-—
= -
- - ST —e— .
- e e -
0.0 T T T
0.0 1.0 2.0 3.0 4.0 5.0

—— 2/3 Site Specific MCER Spectra

Period (Seconds)

General Design Spectra e= e= 80% General Design Spectra

— Site Specific Design Spectra

T

[

ASSOCI

>

2/3 Site Site Specific | Adjusted Site
Specific MCER | General Design 80% General Design Specific Design
Period Spectra Spectra Design Spectra Spectra Spectra
(Second) Sa (g) Sa (g) Sa (g) Sa (g) Sa (g)
PGA 0.532 0.462 0.370 0.532 0.532
0.01 0.536 0.480 0.384 0.536 0.536
0.02 0.538 0.516 0.413 0.538 0.538
0.03 0.532 0.553 0.442 0.532 0.532
0.05 0.569 0.625 0.500 0.569 0.569
0.075 0.662 0.715 0.572 0.662 0.662
0.1 0.755 0.806 0.645 0.755 0.755
0.15 0.892 0.987 0.789 0.892 0.892
0.2 1.009 1.110 0.888 1.009 1.238
0.25 1.137 1.110 0.888 1.137 1.137
0.3 1.246 1.110 0.888 1.246 1.246
0.4 1.364 1.110 0.888 1.364 1.364
0.5 1.376 1.110 0.888 1.376 1.376
0.75 1.170 1.110 0.888 1.170 1.170
1 1.017 1.022 0.817 1.017 1.183
1.5 0.789 0.681 0.545 0.789 0.789
2 0.560 0.511 0.409 0.560 0.560
3 0.367 0.341 0.272 0.367 0.367
4 0.260 0.255 0.204 0.260 0.260
5 0.198 0.204 0.163 0.198 0.198
Notes:
Blue Cells Adjusted according to ASCE 7-16, Section 21.4
Ground Motion Hazard Analysis .
Figure C-9

m
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P&P GAC Treatment
Camrosa WD Project
Ventura County, California

Design Response Spectra
BSK Project G2103311B




CivilTech Software USA  www.civiltech.com

LiquefyPro

LIQUEFACTION ANALYSIS

GAC Treatment Camrosa WD

Hole No.=B-1 Water Depth=25 ft Magnitude=6.86
Acceleration=0.725¢g
N-Value Unit Weight -pcf Fines % Soil Description
0 50 0 200 0 100
T T T T T T T 1 TTTTTTTT] TTTTTTTT] Sandy Silt

_

Clay

MMM

Sandy Silt

Sandy Clay

Clay

Sandy Clay

MMM

Clay

Clay w/sand

SPT or BPT test

E-' .. BSKAssociates C-10
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CivilTech Software USA  www.civiltech.com

LiquefyPro

LIQUEFACTION ANALYSIS

GAC Treatment Camrosa WD

Hole No.=B-1 Water Depth=25 ft

Magnitude=6.86
Acceleration=0.725g

Shear Stress Ratio Factor of Safety Settlement Soil Description

@o 0 1 01 5 0 (in.) 1

I I I I I I I I I TTTTTTTTI TTTTTTTTI Sandy Silt
B % Clay
— 10
B Sandy Silt
— 20
| Sandy Clay
B Clay
— 30

Sandy Clay

— 40
» Clay
B fs1=1.30 S =0.53in. Clay w/sand
[—50 CRR — CSR fsl— Saturated —
| Shaded Zone hasLiquefaction Potential Unsaturat. —
— 60
— 70

B‘ i a& BSK Associates

ASSOCIATES

C-10




LIQUEFACTION ANALYSIS SUMMARY
Copyright by CivilTech Software
www.civiltech.com

Font: Courier New, Regular, Size 8 is recommended for this report.
Licensed to , 4/26/2021 2:57:19 PM

Input File Name: T:\Project Docs\G2103311B - GAC Treatment Camrosa\B-1 general.liq
Title: GAC Treatment Camrosa WD
Subtitle:

Surface Elev.=

Hole No.=B-1

Depth of Hole= 49.50 ft

Water Table during Earthquake= 25.00 ft
Water Table during In-Situ Testing= 60.00 ft
Max. Acceleration= 0.73 g

Earthquake Magnitude= 6.86

Input Data:
Surface Elev.=
Hole No.=B-1
Depth of Hole=49.50 ft
Water Table during Earthquake= 25.00 ft
Water Table during In-Situ Testing= 60.00 ft
Max. Acceleration=0.73 g
Earthquake Magnitude=6.86
No-Liquefiable Soils: Based on Analysis

1. SPT or BPT Calculation.

2. Settlement Analysis Method: Tokimatsu, M-correction

3. Fines Correction for Liquefaction: Stark/Olson et al.*
4. Fine Correction for Settlement: During Liquefaction*
5. Settlement Calculation in: All zones*

6. Hammer Energy Ratio, Ce =1.3
7. Borehole Diameter, Cb= 1.15
8. Sampling Method, Cs= 1.2

9. User request factor of safety (apply to CSR) , User= 1.3
Plot one CSR curve (fsl=User)

10. Use Curve Smoothing: No

* Recommended Options

In-Situ Test Data:
Depth SPT gamma Fines
ft pcf %

2.00 12.00 117.00 76.00
5.00 10.00 112.00 76.00
6.00 10.00 112.00 NoLigq
10.00 20.00 123.00 NoLiq
15.00 16.00 123.00 59.00
20.00 16.00 123.00 NoLig
25.00 18.00 123.00 NoLig
30.00 30.00 123.00 NolLiq
35.00 22.00 123.00 NolLiq
40.00 32.00 123.00 NoLig
45.00 31.00 123.00 NolLiq
49.00 31.00 123.00 NoLig

Output Results:
Settlement of Saturated Sands=0.00 in.
Settlement of Unsaturated Sands=0.53 in.
Total Settlement of Saturated and Unsaturated Sands=0.53 in.
Differential Settlement=0.265 to 0.350 in.



LiquefyPro  CivilTech Software USA www.civiltech.com

LIQUEFACTION ANALYSIS

GAC Treatment Camrosa WD

Hole No.=B-2 Water Depth=25 ft Magnitude=6.86
Acceleration=0.725g

N-Value Unit Weight -pcf Fines % Soil Description

M o 50 0 200 O 100

— 0 T T T T T T T 1 TTTTTIT 111 TTITTTITT1 Sandy Silt

B / Clay

[, ?

B Sandy Silt
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| Sandy Clay
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CivilTech Software USA  www.civiltech.com

LiquefyPro

(f)
—0

— 10

— 50

— 60

LIQUEFACTION ANALYSIS

GAC Treatment Camrosa WD

Hole No.=B-2 Water Depth=25 ft

Magnitude=6.86

Acceleration=0.725g

Shear Stress Ratio Factor of Safety Settlement Soil Description
0 1 01 5 0(n.) 1
I I I I I I I I I TTTTTTTTT TTTTTTTIT Sandy Silt
% Clay
Sandy Silt
Sandy Clay
Clay
Sandy Clay
Clay
fs1=1.30 S =0.00in. Clay w/sand
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Shaded Zone hasLiquefaction Potential Unsaturat. —
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LIQUEFACTION ANALYSIS SUMMARY
Copyright by CivilTech Software
www.civiltech.com

Font: Courier New, Regular, Size 8 is recommended for this report.
Licensed to , 4/26/2021 3:03:29 PM

Input File Name: T:\Project Docs\G2103311B - GAC Treatment Camrosa\B-2.liq
Title: GAC Treatment Camrosa WD
Subtitle:

Surface Elev.=

Hole No.=B-2

Depth of Hole= 49.50 ft

Water Table during Earthquake= 25.00 ft
Water Table during In-Situ Testing= 60.00 ft
Max. Acceleration= 0.73 g

Earthquake Magnitude= 6.86

Input Data:
Surface Elev.=
Hole No.=B-2
Depth of Hole=49.50 ft
Water Table during Earthquake= 25.00 ft
Water Table during In-Situ Testing= 60.00 ft
Max. Acceleration=0.73 g
Earthquake Magnitude=6.86
No-Liquefiable Soils: Based on Analysis

1. SPT or BPT Calculation.

2. Settlement Analysis Method: Tokimatsu, M-correction

3. Fines Correction for Liquefaction: Stark/Olson et al.*
4. Fine Correction for Settlement: During Liquefaction*
5. Settlement Calculation in: All zones*

6. Hammer Energy Ratio, Ce =1.3
7. Borehole Diameter, Cb= 1.15
8. Sampling Method, Cs= 1.2

9. User request factor of safety (apply to CSR) , User= 1.3
Plot one CSR curve (fsl=User)

10. Use Curve Smoothing: No

* Recommended Options

In-Situ Test Data:
Depth SPT gamma Fines
ft pcf %

2.00 12.00 118.00 NoLiq
5.00 10.00 125.00 NoLigq
10.00 18.00 110.00 NoLigq
15.00 14.00 110.00 NoLiq
20.00 13.00 110.00 NoLig
25.00 21.00 110.00 NoLig
30.00 12.00 110.00 NoLig
35.00 28.00 110.00 NolLiq
40.00 24.00 110.00 NolLiq
45.00 16.00 110.00 NoLig
49.00 17.00 110.00 NolLiq

Output Results:
Settlement of Saturated Sands=0.00 in.
Settlement of Unsaturated Sands=0.00 in.
Total Settlement of Saturated and Unsaturated Sands=0.00 in.
Differential Settlement=0.000 to 0.000 in.



INITIAL GAC AND CO2 SUBMITTALS



PROVOST &

PRITCHARD SUBMITTAL REVIEW FORM

AN Ermpdonme Owvred oy

To: Camrosa Water District From: Provost & Pritchard Consulting Group
7385 Santa Rosa Road 286 W. Cromwell Avenue
Camarrillo, CA 93012 Fresno, CA 93711
Project No.: 02958-20-002 Reviewer: Kevin Berryhill, P.E.
Project: TCP Removal Project for Conejo Wells Date:  9/24/2021

Submittal No: AV

Description: GAC Vessel Systems

The Engineer’s review is for general conformance with the design concept and contract documents. Markings or comments shall not be
construed as relieving the Contractor from compliance with the contract plans and specifications or from departures there from. The Contractor
remains responsible for details and accuracy, for confirming and correlating all quantities and dimensions, for selecting fabrication processes,
for techniques of assembly, and for performing work in a safe manner.

|:| No Exceptions Taken |:| Submit Specified ltem

Make Corrections Noted |:| Rejected
|:| Revise & Resubmit |:| For Information Only

Reviewer Comments:

ltem Description Mfg/Supplier Action Taken Comment

Comments:

1. External color to be selected by the Owner. Provide color chart.

2. All drop pipes and fittings (ARV, manual air release, wash down, etc.) shall be stainless steel, copper, or brass.
3. Provide grounding tabs on both legs at back of vessels

4. District to review submitted air release valve for approval



SUBMITTAL

Camrosa-1,2,3 TCP Removal

GAC Treatment System

AV Project No. M-00096
September 7, 2021

AgqueolUSvers

Experienced. Proven. Reliable.

INNOVATIVE WATER AND WASTEWATER SOLUTIONS



AqueOUSVETS®

September 7, 2021

Becca Bugielski
MKN Associates

Re: Camrosa 1,2,3-TCP Removal GAC Treatment System - Submittal
Ms. Bugielski,

The submittal for the GAC filter system for the Conejo Wellfield GAC System is attached for your review. The
package is broken into the following sections, bookmarked in the pdf document.

Section 1 — System Drawings & Specifications
Section 2 — Valves

Section 3 — Instruments

Section 4 — Additional System Components
Section 5 — Linings & Coatings

An additional submittal with the detailed drawings and structural calculations will follow in approximately 2
weeks. If there are any questions | can be reached at (530) 913-6792 or cgillespie@aqueousvets.com.

Regards,

Cameron Gillespie

Phone: (530) 913-6792
cgillespie@agueousvets.com

www.aqueousvets.com



mailto:cgillespie@aqueousvets.com
mailto:cgillespie@aqueousvets.com

AqueOUSVETS®

Section 1

System Drawings & Specifications



AqueOUSVETS®

PF 12-520 LP SYSTEM SPECIFICATION

PF 12-520 Liquid Phase Adsorption Systems are designed to treat a wide range of contaminated process streams.
All piping and valves are configured for series, parallel, or vessel isolation flows. System includes GAC inlet and
outlet piping, and backwash capabilities. The system consists of two (2) adsorbers, with piping, valves, and gauges
assembled operation. Each adsorber is equipped with an underdrain capable of maximum flow rate of 1,100 gpm.

EACH VESSEL:

VESSEI DIAMELET «...eeiiieieee ettt ettt ettt e e et e e et e e ettt e e e abb e e s ebbeeeeaabeeeeeneaas 144”
Lo LI U= LI o =T = o | P UURRP 60"
OVErall HEIGNT (APPIOX.) uureeieetiiiiiiiiieeeeeeeeirie e e e e e e sstraeeeeeeeesearraaeeeeeeessssareaaeeeaeessnnrsaeees 14’-6”
W OTKING PrESSUIE...eiiiiiiiieiiirieieeeeeeesittteeeeeeessureeeeeeeesssssabaaeeeeeesssansssaeeeaeeessnnnses 125 psi @ 150°F
Manway:

Flanged at side Shell ...t e 30"

Elliptical type @t head........ueiiieiee e 14”x18”
VESSEI VOIUME ..ttt ettt e et e e et e e e e stae e e eeataeeeeans 7,520 gal. / 1,005 ft3
Maximum FIow Rate (TYPICAI) ..uuuriiieiiiiiiiiiiiieee ettt e e e e e e 1,100 gpm
DESIGN CrITOIIA ettt ettt ettt e e e et ettt e e e e e e e ettt e e e e e eeeteana e e e eeeeeennnnaaaaaaes ASME
(0eTo LI -T2 Yo 11 =SSOSR YES
IMLAEEITAL ...ttt et e et e et e e e nabae e e e aeaes Carbon Steel
SUPPOIES (4 PEI VESSEI)..uvvieiieiiieiiiiitiee e eeett e e e e e et e e e e e s saae e e e e e e e s sasaraaeeaesessnssraaeeaaaenas Legs
LIftING (2 PEI VESSEI) wveieiiiiiiiiiiiiee ettt e e e ettt e e e e e e s aarae e e e e e e s saaraaaeeas Lifting Lugs
SEISIMIC ittt Site Class D, Importance Factor 1.5
[ =Y Lo TR U] s = Yol <l o =Y o F SRR SSPC-SP5
Interior SUrface Coating ......c.uvvveieeiiiiiiiieee e e e Plasite 4110, 35 — 45 mil dft
EXtErior SUrface PriMEr ....c..eeiiiiiee ettt e e e e e e e e Epoxy, 4 — 6 mil dft
Exterior SUrface Coating.......ocuueiiiiiiieiiiiiee e Urethane, 2 — 4 mil dft
Standard Color.......uuueeiiiecciiieeeeeeeeecines Tan (Carboline 9225 Cashew) w/custom colors available

UNDERDRAINS:

External fing NEader......oouiiii it 8” Sch. 40 Carbon Steel
Septa Screens (8 per vessel) ........cccvveeeenn.. 316L Stainless Steel V-Wire Screens 4 %" Dia x 12" eff.

VALVE ASSEMBLY AND PIPING:

Piping:
Process PIPiNg ...eeeeieiiiiiiiiieieee ettt e e 8” Sch 40 Carbon Steel
GAC Transfer PIPING......c.ceueiiueeeiniieee ettt 4” Sch 40 Lined Carbon Steel
Valves:
ProCeSS.coceeiiieiiiieeee e 8” Butterfly, Cast Iron Body, DI Disc, Gear Operator
GAC Transfer ....ccooeceeeeviieeeinieee e 4” Flanged 316 Stainless Steel Full Port Ball Valve
Vent/Wash ..o 2” Lead-Free Bronze Ball Valve
SAMPIE POMS (4) cuvvvvviieeeeeeeeciiieeee et 1/2” Lead-Free Bronze Ball Valve
CoNNECLION HArAWAIE .....vvviieeiiieiiiiiieee ettt e e e e e e e s e e s saveae e e e e e e ssannes Hot-Dip Galvanized

SYSTEM WEIGHT:
System ShipPING WEISNT ......coiiiiiieiiee e e e e e e s rae e e e e e e e sanees 35,000 Ib

PF 12-520 LP System Specification — Rev 08.02.19
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PARTS LIST
ITEM| QTY DESCRIPTION MATERIAL LENGTH WIDTH
1 | 16 |BOLT, HEX 0.75IN D X 2.5IN L HDG GR A307 Steel, Galvanized
28'-10" 2 | 96 |BOLT, HEX 0.75IN D X 4IN L HDG GR A307 Steel, Galvanized
120" 410" 120" 3 | 2 |COUPLING, 2IN HALF THD 3000 316SS Stainless Steel
4 | 4 |ELBOW, 8IN 90 STL WELD SCH 40 LR Steel, Carbon
5 | 2 |ELBOW, 8IN 90 STL WELD SCH 40 SR Steel, Carbon
6 | 2 |FLANGE, 8IN SLIPON CS 150# RF Steel, Carbon
7 | 14 |FLANGE, 8IN WELD NECK CS 150# RF Steel, Carbon
8 | 4 |FLOWMETER GROUNDING RING, 8IN SS ABB Default
9 | 2 |FLOWMETER, 8" ABB WATERMASTER FULL-BORE METER WITH TRANSMITTER (SEE DATA SHEETS) |Generic
10 | 2 |FLOWMETER, READOUT ABB WATERMASTER REMOTE TRANSMITTER (SEE DATA SHEETS) Generic
Vi N Vi 21 15/16" 7 @ 2 11 | 2 |FLOWMETER, SUN HOOD 14 GA. SS Steel, Mild
12 | 18 |GASKET, FLG 8IN NAM 37C RING 0.125IN THK 150# Composite
. al e \ 13 | 1 |MANIFOLD, 8" CS S40 3 TIER 3in PRV LP™ 45° OUTLET ASSY Steel, Carbon
_ 14 | 96 |NUT, HVY HEX 0.75-10 UNC GALV 2H Steel, Galvanized
14"X18" ELP. MANWAY N 15 | 1 |PF12-520 SINGLE TANK LOW PRO™ ASSEMBLY Steel, Carbon
"——@——' - 16 | 1 |PF12-520 SINGLE TANK LOW PRO™ ASSEMBLY Steel, Carbon
15 \ - 17 | 2 |PIPE, 8IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon  |35.9823 in
8" INLET 5 18 | 2 |PIPE, 8IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon 10.5751 in
@ @ 19 | 2 |PIPE, 8IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon 12.7313in
LIFTING LUG 20 | 2 |PIPE, 8IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon 68.6105 in
4" MEDIA INLET | ” = 06 9/16" 21 | 2 |PIPE, 8IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon _ |5.9373 in
22 | 2 [PLUG, 2IN THD GALV HEX HEAD STD WT Steel, Galvanized
13-2 5/8" 20 DETAIL A 23 | 208 |WASHER, FLAT STRL 0.75IN GALV Steel, Galvanized
/@ g @ PROCESS OUTLET CONNECTION
(OBJECTS REMOVED FOR CLARITY)
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1" AIR/VAC RELEASE — / I
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/
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N
|
¢
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- 8" MAN. EFF
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J 4" MEDIA OUTLET ! *‘ 1-11 3/16" F
1" DRAIN (TYP) 8" EFFLUENT -
NOTES ELEVATION VIEW RIGHT SIDE VIEW 8 112" (APROX.)  £-1" SYSTEM DRAIN
1. THIS DRAWING IS TO SHOW PIPING AND EQUIPMENT FOR CUSTOMER APPROVAL. MANIFOLD ELEVATIONS
2. VESSELS SHALL BE 125 PSI, ASME CODE.
3.  PIPING MATERIALS SHALL MEET: CS PIPE ASTM A-53 GRADE B (ERW); CS FITTINGS SA-234, ASME B16.9; SS THREADED FITTINGS ASTM A-351; SS COMPANY CONFIDENTIAL DESIGNER: |DATE TITLE
PIPE ASTM A-312; SS BW FITTINGS ASTM A-403; MI THREADED FITTINGS ASME B-16.3 THIS DOCUMENT AND ALL INFORMATION CONTAINED HEREIN AJA 9/1/2021 PF 12-520 LOW PRO™ 125PSI SYS 3 TIER CS MANIFOLD W/ PRV
4. SURFACE PREPERATION: VESSEL: SSPC-SP5 INTERIOR & SSPC-SP6 EXTERIOR. SYSTEM PIPING: SSPC-SP10 INTERIOR & SSPC-SP6 EXTERIOR. ARE THE PROPERTY OF AQUEQUS VETS AND/OR ITS GENERAL ASSEMBLY
5. FINISH VESSEL INTERIOR WITH 35-45 MILS OF PLASITE 4110, PREPARE AND APPLY STRICTLY IN ACCORDANCE WITH MANUFACTURERS CONTAINED HEREIN ARE PROPRIETARY To AquEous vers |CHECKER:  (DATE
RECOMMENDATIONS TO MEET NSF STD 61 REQUIREMENTS. LINING TO BE CONTINUOUS TO OD OF THE RAISED FACE ON ALL NOZZLE FLANGES. AND AR SUBMITTED IN CONFIDENCE. THEY ARE NOT RM 9112021 [CHENT GAMEOSA WATER DISTRICT
6. FINISH EXTERIOR WITH 2-3 MILS OF CARBOTHANE 134VOC URETHANE, COLOR TO BE DETERMINED, OVER 4-6 MILS OF CARBOGUARD 893 RUST PURPOSE FOR WHICH THE DOCUMENT IS EXPRESSLY et
PREVENTATIVE EPOXY PRIMER, APPLIED PER MANUFACTURERS RECOMMENDATIONS. LOANED. THEY MUST NOT BE ISCLOSED, REPRODUCED, ' CONEJO WELLFIELD - GAC TREATMENT SYSTEM (CAMARILLO, CA)
7. CS SLURRY/PROCESS PIPE 3" AND LARGER TO BE INTERNALLY LINED WITH 16MILS (MIN.) OF 3M SCOTCHKOTE 134 FUSION BONDED EPOXY. EXPRESS WRITTEN CONSENT OF AQUEOUS VETS. IN NO JT 9/1/2021
8. MANWAY AND SEPTA GASKETS TO BE EPDM. ALL OTHER GASKETS TO BE NAM 37C. O THE INTERESTS OF AQUEGUS VETS. ALL PATENT RIGHTS - . 16761 CLEAR CREEK ROAD
MANAGER: |DATE eo ;
9. ALL VALVES TO BE TAGGED WITH NUMBER SHOWN ON P&ID. (ARE RESERVED. UPON THE DEMAND OF AQUEOUS VETS. U VETS  REDDING, CA 96001
10. SYSTEM ESTIMATED SHIPPING WEIGHT: 37,000 LBS. ' ) ' 925-331-0573
11. GROUTING AND ANCHORING BY OTHERS IF REQUIRED. AQEDTUAF:'EESE%TEA%UNE%ESS ég% %NQLSE?RO%EST ABSE SCALE: PROJECT CODE DRAWING NUMBER SHEET REV
12. + 1" TOLERANCE ON CONNECTION DIMENSIONS. DELVERY OF TH'S DOGUMENT CONSTITUTES AGREEVENT To 12" = 1'
THIS BOCUMENT CONSTITUTES M-00096 PF 12-520LP 3STRD SYS| 1 OF 1 0
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NOTE:

1.  THIS DRAWING IS TO SHOW PIPING AND EQUIPMENT FOR CUSTOMER APPROVAL.

2. PROVIDE STAINLESS STEEL SCREENS AT SEPTA UNDER DRAIN.
3. VESSELS SHALL BE 125 PSI, ASME CODE.
4

PIPING MATERIALS SHALL MEET: CS PIPE ASTM A-53 GRADE B (ERW);CS FITTINGS SA-234, ASME B16.9; SS THREADED FITTINGS ASTM A-351; SS
PIPE ASTM A-312; SS BW FITTINGS ASTM A-403; MI THREADED FITTINGS ASME B-16.3.

SURFACE PREPERATION: VESSEL: SSPC-SP5 INTERIOR & SSPC-SP6 EXTERIOR. SYSTEM PIPING: SSPC-SP10 INTERIOR & SSPC-SP6 EXTERIOR.
FINISH VESSEL INTERIOR WITH 35-45 MILS OF PLASITE 4110, PREPARE AND APPLY STRICTLY IN ACCORDANCE WITH MANUFACTURERS

oo

RECOMMENDATIONS TO MEET NSF STD 61 REQUIREMENTS. LINING TO BE CONTINUOUS TO OD OF THE RAISED FACE ON ALL NOZZLE FLANGES.

7. FINISH EXTERIOR WITH 2-3 MILS OF CARBOTHANE 134VOC URETHANE, COLOR TO BE DETERMINED, OVER 4-6 MILS OF CARBOGUARD 893 RUST
PREVENTATIVE EPOXY PRIMER, APPLIED PER MANUFACTURERS RECOMMENDATIONS.

8. CS SLURRY/PROCESS PIPE 3" AND LARGER TO BE INTERNALLY LINED WITH 16MILS (MIN.) OF 3M SCOTCHKOTE 134 FUSION BONDED EPOXY.

9. MANWAY AND SEPTA GASKETS TO BE EPDM. ALL OTHER GASKETS TO BE NAM 37C.

16. ALL VALVES TO BE TAGGED WITH NUMBER SHOWN ON P&ID.
11. VESSEL ESTIMATED SHIPPING WEIGHT: 16,000 LBS.
12. GROUTING AND ANCHORING BY OTHERS IF REQUIRED.

COMPANY CONFIDENTIAL
THIS DOCUMENT AND ALL INFORMATION CONTAINED HEREIN
ARE THE PROPERTY OF AQUEOUS VETS AND/OR ITS
AFFILIATES. THE DESIGN CONCEPTS AND INFORMATION
CONTAINED HEREIN ARE PROPRIETARY TO AQUEOUS VETS
AND ARE SUBMITTED IN CONFIDENCE. THEY ARE NOT
TRANSFERABLE AND MUST BE USED ONLY FOR THE
PURPOSE FOR WHICH THE DOCUMENT IS EXPRESSLY
LOANED. THEY MUST NOT BE DISCLOSED, REPRODUCED,
LOANED, OR USED IN ANY OTHER MANNER WITHOUT THE
EXPRESS WRITTEN CONSENT OF AQUEOUS VETS. IN NO
EVENT SHALL THEY BE USED IN ANY MANNER DETRIMENTAL
TO THE INTERESTS OF AQUEOUS VETS. ALL PATENT RIGHTS
ARE RESERVED. UPON THE DEMAND OF AQUEQUS VETS,
THIS DOCUMENT, ALONG WITH ALL COPIES AND EXTRACTS,
AND ALL RELATED NOTES AND ANALYSES, MUST BE
RETURNED TO AQUEOUS VETS OR DESTROYED, AS
INSTRUCTED BY AQUEOUS VETS. ACCEPTANCE OF THE
DELIVERY OF THIS DOCUMENT CONSTITUTES AGREEMENT TO
THESE TERMS AND CONDITIONS.

DESIGNER: |DATE TITLE

an | 912021 PF 12-520LP LOW PRO™ 125 PS| SINGLE TANK ASSEMBLY
CHECKER: DATE

RM_ | 9172021 [CHENT CAMROSA WATER DISTRICT
ENGINEER: ~[DATE CONEJO WELLFIELD - GAC TREATMENT SYSTEM (CAMARILLO, CA)

JT 9/1/2021

16761 CLEAR CREEK ROAD
MANAGER: | DATE AqueOUSVETS“‘ REDDING, CA 96001
925-331-0573
SCALE: Y . PROJECT CODE DRAWING NUMBER SHEET REV
1/2" =1 M-00096 PF 12-520LP ST 1 1 OF 2 0




PARTS LIST
ITEM|QTY DESCRIPTION MATERIAL LENGTH WIDTH
1 | 3 |ADAPTER, 0.5" COMP X 0.5" MPT 90° BRASS Brass, Soft Yellow
2 | 3 |ADAPTER, SAMPLE PORT WELDMENT 316SS
3 | 1 |ADAPTER, SPRAY NOZZLE 2" 316SS
4 | 6 |ADAPTER, STR 0.5" CMP X 0.5" NPT BRASS BRASS
5 | 3 [BOLT, HEX 0.25IN D X 1IN L 304SS Stainless Steel
6 | 80 |BOLT, HEX 0.75IN D X 4IN L HDG GR A307 Steel, Galvanized
I 7 | 8 |BOLT, HEX 0.625IN D X 2IN L HDG GR A307 Steel, Galvanized
@ 8 | 52 |BOLT, HEX 0.625IN D X 3.5IN L HDG GR A307 Steel, Galvanized
= 9 | 32 [BOLT, HEX 0.625IN D X 3IN L HDG GR A307 Steel, Galvanized
] 10 | 1 |BUSHING, 1.5IN x 1IN TxT STD WT 316SS Stainless Steel
g 11 | 1 |CAMLOCK, 2" ALUM MALE X MPT Aluminum-6061
@ 9 @ ] 12 | 2 [CAMLOCK, 4" ALUM FLG X MALE Aluminum 6061
13 | 1 |CAP, DUST 2" ALUM CAMLOCK AL, 6061
. . @ @ 14 | 2 |CAP, DUST 4" ALUM CAMLOCK Aluminum 6061
\ ‘ { 15 | 3 |CLAMP, TUBE CUSHIONED 0.5" SS W/ RUBBER 17/64" HOLE STN STL, 18-8
92) (19 9 e il = \ I FASTENAL# 0216777
== 16 | 2 |COUPLING, 1IN HALF THD 3000 316SS Stainless Steel
27 35 a -lJ. | O] IE 17 | 1 |COUPLING, 1IN HALF THD 3000 STL Steel, Carbon
H I 5 \\ L @ ar) 1] @ 18 | 1 |COUPLING, 2IN FULL THD STD WT 316SS Stainless Steel
52 : 9 I \ 19 | 1 |COUPLING, 2IN HALF THD 3000 STL Steel, Carbon
45 @ \ rg@:,_ﬂ:ﬂ-lgg_l 20 | 3 |COUPLING, UNIVERSAL 1" NPT 316SS DIXON RAM12 STN STL, 316L
17) Y51 @@ \ —L 21 | 1 |DIFFUSER, SLOTTED 8IN NOM 316SS Stainless Steel
G @ <777 22 | 1 [ELBOW, 1IN 90 GALV THD STD WT STD R Steel, Galvanized
@@ \ I 23 | 2 |ELBOW, 2IN 90 GALV THD STD WT STD R Steel, Galvanized
' \ 24 | 2 |ELBOW, 4IN 90 STL WELD SCH 40 LR Steel, Carbon
LU \ 25 | 1 |ELBOW, 4IN 90 STL WELD SCH 40 SR Steel, Carbon
e I { 26 | 3 |ELBOW, 8IN 90 STL WELD SCH 40 LR Steel, Carbon
L 27 | 1 [FLANGE, 2IN BLIND CS 150# RF Steel, Carbon
o v @ 3/8" \ 28 | 3 |FLANGE, 2x0.5IN COMPANION CS 150# RF Steel, Carbon
SECTION C-C £ | 29 | 1 |FLANGE, 3x2IN COMPANION CS 150# RF Steel, Carbon
SECTION B-B AIR RELEASE e 30 | 4 [FLANGE, 4IN SLIPON CS 150# FLAT FACE Steel, Carbon
2" WASH DOWN QY. 1) @ e SECTION E-E 31 | 6 |FLANGE, 4IN SLIPON CS 150# RF Steel, Carbon
(QTY. 1) ° \ 32 | 8 |FLANGE, 6IN WELD NECK CS 150# RF Steel, Carbon
33 | 5 |[FLANGE, 8IN WELD NECK CS 150# RF Steel, Carbon
@ 34 | 1 |FLAT, 2X0.25 IN CS A36 Steel, Carbon 10.0000 in
35 | 7 |GASKET, FLG 2IN NAM 37C RING 0.125IN THK 150# Composite
SECTION D-D 36 | 2 |GASKET, FLG 3IN NAM 37C RING 0.125IN THK 150# Composite
VESSEL SAMPLE PORT 37 | 2 |GASKET, FLG 4IN NAM 37C FULL FACE 0.125IN THK 150# Composite
(QTY. 3) 38 | 7 |GASKET, FLG 4IN NAM 37C RING 0.125IN THK 150# Composite
39 | 16 |GASKET, FLG 6IN EPDM RING 0.125IN THK 150# EPDM
40 | 3 |GASKET, FLG 8IN NAM 37C RING 0.125IN THK 150# Composite
41 | 1 [IDTAG5.5X3.5 STN STL, 304
42 | 3 [NIPPLE, 1IN D X 1.5IN L SCH 40 316SS NPT TBE Stainless Steel
43 | 1 [NIPPLE, 1IN D X 1.5IN L SCH 40 GALV NPT TBE Steel, Galvanized
- 44 | 3 [NIPPLE, 2IN D X 2IN L SCH 40 316SS NPT TBE Stainless Steel
ﬁ}]ﬁ-ﬁn 1] 45 | 1 |NOZZLE, 1" MNPT PP ORTHOS N8 POLYPROPENE
) 1\t 46 | 3 |NUT, HEX 0.25-20 UNC 304SS Stainless Steel
NN N E— 47 | 12 |[NUT, HVY HEX 0.5-13 UNC GALV 2H Steel, Galvanized
48 | 8 |NUT, HVY HEX 0.25-20 UNC 304SS Stainless Steel
49 | 80 [NUT, HVY HEX 0.75-10 UNC GALV 2H Steel, Galvanized
o7 50 | 8 |NUT, HVY HEX 0.375-16 UNC GALV 2H Steel, Galvanized
51 | 84 [NUT, HVY HEX 0.625-11 UNC GALV 2H Steel, Galvanized
52 | 1 |PF 12-520LP LOW PRO™ VESSEL 12 FT DIA 20K LB 125PSI BARE TANK
} 53 | 1 |PIPE, 1IN SCH 40 GALV A53-SA53 NSF Steel, Galvanized |47.4075 in
54 | 1 |PIPE, 1IN SCH 40 GALV A53-SA53 NSF Steel, Galvanized |99.6426 in
38 55 | 1 |PIPE, 1IN SCH 40 GALV A53-SA53 NSF Steel, Galvanized |17.0000 in
I @ - 56 | 1 |PIPE, 2IN SCH 40 GALV A53-SA53 NSF Steel, Galvanized |59.9375 in
' ‘ f 92 57 | 1 |PIPE, 2IN SCH 40 GALV A53-SA53 NSF Steel, Galvanized |101.5075 in
58 | 1 |PIPE, 4IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon 50.7500 in
51 59 | 1 |PIPE, 4IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon 101.5000 in
@ 9 60 | 1 |PIPE, 4IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon  |49.7246 in
92 61 | 2 |PIPE, 4IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon 7.0000 in
62 | 1 |PIPE, 8IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon 14.000 in
T I 63 | 1 |PIPE, 8IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon 5.000 in
T @ 30 64 | 1 |PIPE, 8IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon 5.000 in
. — - 65 | 2 |PIPE, 8IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon 5.937 in
70 66 | 1 |PIPE, 8IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon 14.000 in
p 1 67 | 3 |SCREEN, 1.313IN OD X 4IN EFF X 0.75 FNPT CONN. 0.01IN SLOT 316LSS |Stainless Steel
68 | 8 |SEPTA, 4.5IN OD X 12IN EFF 0.012 SLOT 316SS Stainless Steel
11 o1 69 | 1 |SPRAY NOZZLE, 2" PVC NPT PN# 2HHSJ-PVC1701400 PVC
51 70 | 1 |TEE, 2x2x1IN GALV THD 150# RED Steel, Galvanized
4 h 71 | 1 |TEE, 8IN STL WELD STD WT STD Steel, Carbon
13 72 | 8 |TEE, 8x8x6IN STL WELD STD WT RED Steel, Carbon
73 | 3 [TUBE RND, 0.5IN 0.035 WALL SST 316L Stainless Steel  |4.0000 in
\_ 74 | 1 |TUBE RND, 0.5IN 0.035 WALL SST 316L Stainless Steel  |11.7050 in
75 | 1 |TUBE RND, 0.5IN 0.035 WALL SST 316L Stainless Steel  |31.0050 in
76 | 1 |TUBE RND, 0.5IN 0.035 WALL SST 316L Stainless Steel  |50.2050 in
DETAIL H 77 | 2 [U-BOLT, 1IN PIPE 0.25IN DIA 304SS Stainless Steel
4" SLURRY CONNECTION 78 | 2 [U-BOLT, 2IN PIPE 0.375IN DIA GALV LONG TANGENT Steel, Galvanized
DETAIL F (QTY. 2) 79 | 3 [U-BOLT, 4IN PIPE 0.5IN DIA GALV LONG TANGENT Steel, Galvanized
2" WASHDOWN CONNECTION 80 | 1 [UNION, 1IN GALV TxT 150# STL, GALV
SECTION A-A (QTY.1) 81 | 2 |VALVE 4IN 316SS FULL PORT BALL VALVE STN STL, 316
82 | 1 |VALVE, AIRICOMBO 2" NPT X 1.5" NPT Cl BODY AIR D-040-C Iron, Ductile
83 | 3 [VALVE, BALL 0.5IN NPT 316L APOLLO 76F-100 Series Stainless Steel
84 | 4 [VALVE, BALL 1IN NPT BRASS SCH# 01728155KL Brass, Soft Yellow
R 85 | 1 |VALVE, BALL 2IN NPT BRASS SCI# 01728155NL Brass, Soft Yellow
86 | 1 |VALVE, SWING CHECK Y 2" BRONZE BODY NPT MATCO #532 BRONZE
87 | 6 |WASHER, FLAT 0.25IN 304SS Stainless Steel
88 | 4 |WASHER, FLAT 0.375IN GALV Steel, Galvanized
- 40 89 | 4 |WASHER, FLAT SMALL OD 0.25IN 304SS Stainless Steel
I Y 90 | 6 |WASHER, FLAT STRL 0.5IN GALV Steel, Galvanized
{ I 91 [160|WASHER, FLAT STRL 0.75IN GALV Steel, Galvanized
o @ o) 92 [176|WASHER, FLAT STRL 0.625IN GALV Steel, Galvanized
; - 93 | 3 |WASHER, LOCK 0.25IN 304SS Stainless Steel
31 - COMPANY CONFIDENTIAL DESIGNER: | DATE TITLE
/ s DocUNEnT D AL oo comie e | aln | ojt/a0n PF 12-520LP LOW PRO™ 125 PS| SINGLE TANK ASSEMBLY
92 ARE THE PROPERTY OF AQUEOUS VETS AND/OR ITS
7 CONTAIED HEREN ARE PROPRIETARY 10 AGUZoUS virs |CHECKER: [DATE
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8 6 5 3 2 1
PARTS LIST
ITEM QTY DESCRIPTION MATERIAL LENGTH WIDTH
1 2 |ANGLE, CS A36 2.5X2.5X0.25 IN Steel, Carbon  |23.8125 in
2 1 |ANGLE, CS A36 2.5X2.5X0.375 IN Steel, Carbon  |85.0589 in
3 1 |ANGLE, CS A36 2X2X0.25 IN Steel, Carbon  |11.2500 in
4 1 |ANGLE, CS A36 2X2X0.25 IN Steel, Carbon  |11.2500 in
5 1 |ANGLE, CS A36 2X2X0.25 IN Steel, Carbon  |16.0000 in
6 4 |BEAM, W12X65# CS A36 Steel, Carbon  |82.6875 in
12-0" 7 2 |BOLT, HEX 0.5IN D X 1.5IN L HDG GR A307 Steel, Galvanized
8 4 |BOLT, HEX 0.5IN D X 1.75IN L HDG GR A307 Steel, Galvanized
9 4 |FLANGE, 2IN SLIPON CS 150# RF Steel, Carbon
10 1 |FLANGE, 3IN SLIPON CS 150# RF Steel, Carbon
11 1 |FLANGE, 4IN PAD CS 1.25IN THK 150# RF Steel, Carbon
12 1 |FLANGE, 4IN SLIPON CS 150# RF Steel, Carbon
@9/16 THRU 13 8 |FLANGE, 6IN SLIPON CS 150# RF Steel, Carbon
| 14 1 |FLANGE, 8IN PAD CS 1.75IN THK 150# RF Steel, Carbon
; 15 1 |FLAT, 2X0.25 IN CS A36 Steel, Carbon  |3.8750 in
! 16 2 |FLAT, 2X0.25 IN CS A36 Steel, Carbon  |5.5000 in
LADDER TIE-OFF — =511 17 1 |FLAT, 2X0.25 IN CS A36 Steel, Carbon  |5.0000 in
18 1 |FLAT, 2X0.25 IN SS 304L Stainless Steel  |2.0000 in
19 1 |HEAD, 144IN OD x 0.5IN THK 1.5IN SF 2 to 1 SE STL SA516-70 Steel, Carbon
8" FLANGED INLET 20 1 |HEAD, 144IN OD x 0.5IN THK 1.5IN SF 2 to 1 SE STL SA516-70 Steel, Carbon
21 2 |IDBRACKET, 7" x 5" x 1" CS 10 GA. Steel, Carbon
SAFETY TIE-OFF 22 4  |LIFTING LUG SMALL 2 900 LUG Steel, Carbon
23 2 |LIFTING LUG, 50000# A36 Steel, Carbon
24 1 [MANWAY, 30" ROUND 150# RFSO HDG NB&W FF EPDM GASKET
25 1 [MANWAY, ELP PRESSURE 14x18x1x4 SA-106 STL w/ SAFETY CHAIN |Steel, Carbon
ot - —— 26 6 |NUT, HVY HEX 0.5-13 UNC GALV 2H Steel, Galvanized
27 3 |PIPE, 2IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon  |4.0000 in
7 172" (TYP)— 28 1 |PIPE, 2IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon  |3.7500 in
29 1 |PIPE, 3IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon  |4.7500 in
30 1 |PIPE, 4IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon  |4.2500 in
31 8 |PIPE, 6IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon  |8.6250 in
32 4 |PLATE, STL A36/SA36 0.25 IN THK Steel, Carbon  |9.5193 in |12.1200 in
33 4 |PLATE, STL A36/SA36 0.25 IN THK Steel, Carbon  |2.2500in |2.2500 in
34 2 |PLATE, STL A36/SA36 0.25 IN THK Steel, Carbon  |3.0000in |2.5000 in
35 4 |PLATE, STL A36/SA36 1.25 IN THK Steel, Carbon  |16.0000 in|16.0000 in
36 1 [SHELL 144IN ODX60IN LX1/2IN CS SA-516-70
37 12 |WASHER, FLAT STRL 0.5IN GALV Steel, Galvanized
fe—— 10" —————
— D" |-—
3/4"—= | R1" ~ 8
oLAN VIEW BOTTOM VIEW + | )/@ \
_L @\~r N
2" _ $ _
i ‘
11" — -—%— =1 I 16"
JAC oo
@9/16 THRU l 2 1*/2" L Q\ %
@ + NG
[ | L 1 | (SUBJECT TO ANCHOR CALCS)
11/4"
SECTION A-A SECTION B-B

GROUNDING TAB DETAIL BASE PLATE ANCHOR DETAIL

- 3" »

/— 5/8"x1-5/8" SLOT

0

51/4" /

11 1/8"

212" -1—-— ——

DETAIL C
SAMPLE PORT BRACKET
(BOTTOM VIEW)

DETAIL D
MEDIA OUT SUPPORT TAB

5.0" DETAIL E

ADJUSTABLE SERVICE BRACKET

1'-7 1/4"

13'-4 3/8"
NOTE:

ASME STAMPED 125 PSI @ 150° F.

MATCH SEPTA RING HEADER TEMPLATE FOR 6" OUTLET NOZZLE FLANGES.

PE STAMPED VESSEL AND ANCHORING CALCS PER CURRENT CBC BY VESSEL MANUFACTURER. IP OF 1.5, SEISMIC SITE CLASS D.
STANDARD LEG DESIGN SHOW, ACTUAL LEG DESIGN TO FOLLOW PENDING P.E. REVIEW.

FLANGED MANWAY TO HAVE FULL FACE NSF-61 EPDM GASKET.

ELLIPTICAL MANWAY TO HAVE RING NSF-61 EPDM GASKET AND SAFETY CHAIN.

MANWAY FASTENERS (NUTS, BOLTS, WASHERS) TO BE HOT DIPPED GALVANIZED.

ANCHOR HOLES TO BE 3/16" LARGER THAN ANCHOR DIAMETER SPECIFIED IN CALCULATIONS.

VESSEL SURFACE PREPERATION: SSPC-SP5 INTERIOR & SSPC-SP6 EXTERIOR.

0. FINISH VESSEL INTERIOR WITH 35-45 MILS OF PLASITE 4110, PREPARE AND APPLY STRICTLY IN ACCORDANCE WITH
MANUFACTURERS RECOMMENDATIONS TO MEET NSF STD 61 REQUIREMENTS. LINING TO BE CONTINUOUS TO OD OF THE RAISED
FACE ON ALL NOZZLE FLANGES.

11. FINISH EXTERIOR WITH 2-3 MILS OF CARBOTHANE 134VOC URETHANE, COLOR TO BE DETERMINED, OVER 4-6 MILS OF

CARBOGUARD 893 RUST PREVENTATIVE EPOXY PRIMER, APPLIED PER MANUFACTURERS RECOMMENDATIONS.

12. LEFT VESSEL SHOWN, RIGHT VESSEL MIRRORED.

13. ESTIMATED WEIGHT: 14,500 LBS.

6'-11 15/16"

LN WN =

4'-11 3/8"

1 l_7" 1 '-9 1/4"
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PF 12-520LP 125 PSI ASME CODE LOW PRO™ VESSEL

ELEVATION VIEW

RIGHT SIDE VIEW

EXPRESS WRITTEN CONSENT OF AQUEOUS VETS. IN NO JT
EVENT SHALL THEY BE USED IN ANY MANNER DETRIMENTAL

TO THE INTERESTS OF AQUEOUS VETS. ALL PATENT RIGHTS [MANAGER: |DATE
ARE RESERVED. UPON THE DEMAND OF AQUEQUS VETS, REDDlNG, CA 96001

Aqueou SVETS@ 16761 CLEAR CREEK ROAD
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RETURNED TO AQUEOUS VETS OR DESTROYED, AS -
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THESE TERMS AND CONDITIONS. M 00096 PF 12 520LP BT 1 OF 2 O




51/2" -
~—19/16"—= ~—19/16"—=
)4
1“ l—— 1"_—
| L 9/16" ,

! !
9/16" —-C—— ~ — — — — ——1- 2 o -t—-— 5 — — ——1-
|

= R

1/4" X 45° Chamfer/}\

CLIP "A" C(JQL!I_F; 113)
QTY. 2) _
7 1/4" —= -
37/8"
le«— 20" (INSIDE) —=
.~ 19/16"—=
~— 14 3/4"—= 3 3/8" .
. . . - —r //
+ |
@ CLIP "A" CLIP "B" |
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1.4 3/4" —= -7 1/4" — |
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|— pre— —l
/]/‘/l/ SERVICE BRACKET DETAIL SIDE VIEW
— : FRONT VIEW

(QTY. 2)
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I — I —] Wamm I —]
| I I
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SAMPLE PORT BRACKET DETAIL
(QTY. 1)
DESIGNER: |DATE TITLE
COMPANY CONFIDENTIAL
TS DOCURENT D ALL INFORWATION CONTARED HEREN | p x| 0172021 PF 12-520LP 125 PSI ASME CODE LOW PRO™ VESSEL
ARE THE PROPERTY OF AQUEOUS VETS AND/OR ITS
AFFILIATES. THE DESIGN CONCEPTS AND INFORMATION .
CONTAINED HEREIN ARE PROPRIETARY T0 Aqueous vers |CHECKER: |DATE
AND ARE SUBMITTED IN CONFIDENCE. THEY ARE NOT RM 9/1/2021 [CLENT
TRANSFERABLE AND MUST BE USED ONLY FOR THE
PURPOSE FOR WHICH THE DOCUMENT IS EXPRESSLY |t CAMROSA WATER DISTRICT
LOANED. THEY MUST NOT BE DISCLOSED, REPRODUCED, : -
LOANED. THEY MUST NOT BE ISCLOSED, REPRODUCED, CONEJO WELLFIELD - GAC TREATMENT SYSTEM (CAMARILLO, CA)
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EVENT SHALL THEY BE USED IN ANY MANNER DETRIMENTAL 16761 CLEAR CREEK ROAD
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8 7 6 5 4 3 2 1
PARTS LIST
ITEM | QTY DESCRIPTION MATERIAL LENGTH WIDTH
1 | 4 |ADAPTER, 0.5" COMP X 0.5" MPT 90° BRASS Brass, Soft Yellow
2 | 16 |BOLT, HEX 0.75IN D X 4IN L HDG GR A307 Steel, Galvanized
3 | 72 |BOLT, HEX 0.75IN D X 6.5IN L HDG GR A307 Steel, Galvanized
) 4 | 16 |BOLT, HEX 0.625IN D X 3IN L HDG GR A307 Steel, Galvanized
36 5 | 4 |COUPLING, 0.5IN FULL THD 3000 316SS Stainless Steel
6 | 2 |COUPLING, 1IN HALF THD 3000 316SS Stainless Steel
7 | 2 |ELBOW, 1IN 90 GALV THD STD WT STD R Steel, Galvanized
8 | 2 |ELBOW, 3IN 90 STL WELD SCH 40 LR Steel, Carbon
9 | 1 |ELBOW, 8IN 45 STL WELD SCH 40 LR Steel, Carbon
610 3/4" 10 | 2 |FLANGE, 3IN SLIPON CS 150# RF Steel, Carbon
11 | 2 |FLANGE, 3IN WELD NECK CS 150# RF Steel, Carbon
510 1/4" — 12 | 27 |FLANGE, 8IN WELD NECK CS 150# RF Steel, Carbon
13 | 4 |GASKET, FLG 3IN NAM 37C RING 0.125IN THK 150# Composite
5 3/4" ﬂl |E:| 14 | 2 |GASKET, FLG 8IN NAM 37C RING 0.125IN THK 150# Composite
15 | 4 |GAUGE, PRESSURE 0-60 PSI 4.5"DIA 0.5"L NPT ASHCROFT 45 1279SSL 04L | Phenolic Resin
3.9 1/2" XGVSG 60# W/ AV LOGO
16 | 8 |NIPPLE, 0.5IN D X 1.125IN L SCH 40 316SS NPT TBE Stainless Steel
EI 17 | 4 |NIPPLE, 0.5IN D X 4IN L SCH 40 316SS NPT TBE Stainless Steel
18 | 4 |NIPPLE, 1IN D X 1.5IN L SCH 40 316SS NPT TBE Stainless Steel
o o 19 | 88 |NUT, HVY HEX 0.75-10 UNC GALV 2H Steel, Galvanized
H 20 | 32 |NUT, HVY HEX 0.625-11 UNC GALV 2H Steel, Galvanized
@ 21 | 2 |PIPE, 3IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon 3.821in
_DETAIL A a @ 22 | 2 |PIPE, 3IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon ___|46.862 in
° Pg\EEzTAIL @ 23 | 4 |PIPE, 8IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon 6.0000 in
| ] DETAIL B 24 | 1 |PIPE, 8IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon 16.3622 in
[ 8" VALVE FLANGE DETAIL 25 | 1 |PIPE, 8IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon 8.300 in
QTY. 9 26 | 2 |PIPE, 8IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon 12.1380 in
o 27 | 2 |PLATE, STL A36/SA36 0.1875 IN THK Steel, Carbon 8.0000in |7.0000 in
3 28 | 1 |STAND, MANIFOLD 8" CS LP™ 45° OUTLET
23 3/16" — | 29 | 4 |TEE, 0.5IN 304 SS THD 150# STD Stainless Steel
43" s | | 38 @ 38 30 | 9 |TEE, 8IN STL WELD STD WT STD Steel, Carbon
o 13 3/8" \ @ 2) (12 31 | 4 |TUBE RND, 0.5IN 0.035 WALL SST 316L Stainless Steel  |4.0000 in
®\_ 32 | 4 |U-BOLT, 8IN PIPE 0.625IN DIA GALV LONG TANGENT Steel, Galvanized
Eq — P \/ 34 A 33 VALVE TAGS, LABELED PER P&ID
o —— e 34 | 8 [VALVE, BALL 0.5IN NPT 316L APOLLO 76F-100 SERIES Stainless Steel
i @ 4 35 | 2 |VALVE, BALL 1IN NPT BRASS SCI# 01728155KL Brass, Soft Yellow
U 36 | 9 |VALVE, BFLY WFR HW 8" DI BDY CF8M (316SS) DISC EPDM SEAT PRATT BF1
e 34 — 37 | 2 |VALVE, PRV 3" FLGD DI/BDY 125PSI CLA-VAL 50-01BKH; (SEE DATA SHEET)
2" E 38 | 176 |WASHER, FLAT STRL 0.75IN GALV Steel, Galvanized
o | 1 39 | 40 |WASHER, FLAT STRL 0.625IN GALV Steel, Galvanized
16
21/ ——| |——T
TOPVIEW %4 1/8 THRU
TYP. — E
16 @
DETAIL C \EE
SAMPLE PORT DETAIL
QTY. 4
DETAIL D
8" FLANGE DETAIL
- A QTY. 1
lt— "
I
1 ' .o
30
" @R a [
l
' N To 0
| o] |o
oll|o
D
,/
6'-10" i N / ‘| | e 1
(REF) * \ " T — *
6-8 3/8" 1" \ ' 1"
(REF) \\ _// = FM READOUT
59 3/8" = | @ 27 JMOUNT
(REF) | 9
INLET O 45°
o
39 d - N ° \
(REF) 4 ™ 12 1/8" d
/
, \ i
_ i | : s @
\ : 22 11/16" NOTES: _ _ _
\ ) \ 1. PIPING MATERIALS SHALL MEET: CS PIPE ASTM A-53 GRADE B (ERW);CS FITTINGS SA-234, ASME B16.9; SS THREADED
\ 18 12 FITTINGS ASTM A-351: SS PIPE ASTM A-312; SS BW FITTINGS ASTM A-403; MI THREADED FITTINGS ASME B-16.3.
g 1/ \ ' 30)15 2. MANIFOLD SURFACE PREPERATION: SSPC-SP10 INTERIOR & SSPC-SP6 EXTERIOR.
(QUTLET) N | ‘ 3. FINISH EXTERIOR WITH 2-3 MILS OF CARBOTHANE 134VOC URETHANE, COLOR TO BE DETERMINED, OVER 4-6 MILS OF
| 5t | CARBOGUARD 893 RUST PREVENTATIVE EPOXY PRIMER, APPLIED PER MANUFACTURERS RECOMMENDATIONS.
r ' A — | Q 4. CS PROCESS PIPE TO BE INTERNALLY LINED WITH 16MILS (MIN.) OF 3M SCOTCHKOTE 134 FUSION BONDED EPOXY.
=y SOIC B — R
35 )SYSTEM DRAIN (TYP.) 35 7. GROUTING AND ANCHORING BY OTHERS IF REQUIRED.
ELEVATION VIEW 32 18)  RIGHT SIDE VIEW MANIFOLD SECTION A-A 8. + 1" TOLERANCE ON CONNECTION DIMENSIONS.

COMPANY CONFIDENTIAL
THIS DOCUMENT AND ALL INFORMATION CONTAINED HEREIN
ARE THE PROPERTY OF AQUEOUS VETS AND/OR ITS

AFFILIATES. THE DESIGN CONCEPTS AND INFORMATION
CONTAINED HEREIN ARE PROPRIETARY TO AQUEOUS VETS
AND ARE SUBMITTED IN CONFIDENCE. THEY ARE NOT
TRANSFERABLE AND MUST BE USED ONLY FOR THE
PURPOSE FOR WHICH THE DOCUMENT IS EXPRESSLY

LOANED. THEY MUST NOT BE DISCLOSED, REPRODUCED,

LOANED, OR USED IN ANY OTHER MANNER WITHOUT THE

EXPRESS WRITTEN CONSENT OF AQUEOUS VETS. IN NO
EVENT SHALL THEY BE USED IN ANY MANNER DETRIMENTAL

TO THE INTERESTS OF AQUEOUS VETS. ALL PATENT RIGHTS
ARE RESERVED. UPON THE DEMAND OF AQUEQUS VETS,
THIS DOCUMENT, ALONG WITH ALL COPIES AND EXTRACTS,
AND ALL RELATED NOTES AND ANALYSES, MUST BE

DESIGNER: | DATE e MANIFOLD, 8" CS S40 3 TIER 3" PRV LOW PRO™ 45° QUTLET ASSY

AJA 9/1/2021
CHECKER: DATE

RM 9/1/2021 |CLIENT
ENGINEER: |DATE

JT 9/1/2021

16761 CLEAR CREEK ROAD
VANAGER: | DATE AC]U@OUSV ETS® REDDING, CA 96001
925-331-0573

RETURNED TO AQUEOUS VETS OR DESTROYED, AS
INSTRUCTED BY AQUEOUS VETS. ACCEPTANCE OF THE
DELIVERY OF THIS DOCUMENT CONSTITUTES AGREEMENT TO
THESE TERMS AND CONDITIONS.

SCALE: PROJECT

1" - 1'

CODE

DRAWING NUMBER
Man 8in CS 3 3in LP 45 ASSY
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8 7 6 5 4 3 2 1
PARTS LIST
ITEM| QTY DESCRIPTION MATERIAL LENGTH |[WIDTH
1 | 1 |ANGLE, CS A36 4X3X0.375 IN Steel, Carbon |51 in
i 2 1 |ANGLE, CS A36 4X3X0.375 IN Steel, Carbon |37 1/2in
1 " 3 | 1 |ANGLE, CS A36 4X3X0.375 IN Steel, Carbon |51 in
2" B 46 4 | 1 |ANGLE, CS A36 4X3X0.375 IN Steel, Carbon |37 1/2 in
— + 5 1 |ANGLE, CS A36 4X4X0.375 IN Steel, Carbon |46 in
° 23 1/2" a T T—h 2 6 1 |ANGLE, CS A36 4X4X0.375 IN Steel, Carbon |46 in
e 24° 66° 7 | 1 |ANGLE, CS A36 4X4X0.375 IN Steel, Carbon |45 1/2 in
~L_ v ! 8 | 1 |ANGLE, CS A36 4X4X0.375 IN Steel, Carbon |81 5/8 in
] 9 | 1 |ANGLE, CS A36 4X4X0.375 IN Steel, Carbon |81 5/8 i
51 == -9 3/16" 35 1/16" - 1 3/4" ’ L 0
2‘" i KICKER DETAIL
®\\ /gm 1/8 THRU (TYP.) | a
' ° ﬂ |
1 3/4" —= '*2‘
TOP VIEW
: - (8
o o
: : l (&
| MAKE FROM ANGLE -
| IRON DROP
4" /
i | / \
IR ol
o o ~— 18 5/8" l \\
_—#3/4 THRU | \
o pc
N L A

45 1/2"

FRONT VIEW

=

~ ok

RIGHT SIDE

BREAK ALL SHARP EDGES AND CORNERS.
DRILL U-BOLT HOLES AFTER MANIFOLD FIT-UP.

-
NOTES:
1.
2.
3. ESTIMATED WEIGHT: 375 LBS.

COMPANY CONFIDENTIAL INFORMATION

THIS DOCUMENT AND ALL INFORMATION CONTAINED HEREIN
ARE THE PROPERTY OF AQUEOUS VETS AND/OR ITS AFFILIATES.
THE DESIGN CONCEPTS AND INFORMATION CONTAINED HEREIN
ARE PROPRIETARY TO AQUEOUS VETS AND ARE SUBMITTED IN

CONFIDENCE. THEY ARE NOT TRANSFERABLE AND MUST BE

USED ONLY FOR THE PURPOSE FOR WHICH THE DOCUMENT IS
EXPRESSLY LOANED. THEY MUST NOT BE DISCLOSED,
REPRODUCED, LOANED, OR USED IN ANY OTHER MANNER
WITHOUT THE EXPRESS WRITTEN CONSENT OF AQUEOUS VETS.
IN NO EVENT SHALL THEY BE USED IN ANY MANNER
DETRIMENTAL TO THE INTERESTS OF AQUEOUS VETS. ALL
PATENT RIGHTS ARE RESERVED. UPON THE DEMAND OF
AQUEOUS VETS, THIS DOCUMENT, ALONG WITH ALL COPIES
AND EXTRACTS, AND ALL RELATED NOTES AND ANALYSES,
MUST BE RETURNED TO AQUEOUS VETS OR DESTROYED, AS
INSTRUCTED BY AQUEOUS VETS. ACCEPTANCE OF THE

DELIVERY OF THIS DOCUMENT CONSTITUTES AGREEMENT TO
THESE TERMS AND CONDITIONS
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925-331-0573
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Pratt® BF Series Butterfly Valves — 2" - 48"

SIZES 2"-48"
BODY Ductile Iron (65-45-12)
Ductile Iron Nickle Plated
Ductile Iron Nylon 11
RE CF8M Stainless Steel
Aluminum Bronze
STEM 416 S.S. Heat Treated
EPDM,
RESILIENT SEAT Buna-N
Viton
Worm Gear
ACTUATION OPTIONS | =2%¢"
Pneumatic
Electric
2" - 12" 230 psi
PRESSURE RATINGS 14" - 48" 150 psi
* For installation between ANSI 125/150 VALVE WITH ELECTRIC OPERATOR

** Substitute material may result in pressure rating change.
Contact factory for details.

FEATURES

= Innovative 3 point connection, tongue and groove seat allows for
higher pressure rating and full Vacuum service

= Unique secondary shaft seals prevent leakage from shaft.

= Our two piece shaft design provides maximum strength and a high
flow characteristic disc.

VALVE WITH GEAR OPERATOR
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Pratt® BF Series Butterfly Valves — 2"

- 48", 2"-12" 230 psi, 14"-48" 150 psi

TOP FLANGE

Conforms to ISO 5211 and KV industrial standard allowing a universal
mounting pad for automation requirements which is suitable for most
actuators in the market.

BLOWOUT PROOF STEM
Meets all API 609 requirements. Our unique design also creates a secondary
stem journal seal preventing leakage to atmosphere.

A FULL LENGTH NYLATRON® BUSHING
Reduces stem journal friction and reduces torque.

UTILIZES 2 INTERNALLY DRIVEN SHAFTS
Creating a strong drive connection and allowing for a thin profile disc
creating high Cv's.

THIN PROFILE, HIGH TENSIL STRENGTH DISC
Maximizes Cv's and allows for 230 psi pressure rating.

THE PRATT UNIQUE SEAT DESIGN

Utilizes 3 tongue and groove connection points to the valve body. Seats
remain secure and stable even under high dead-end pressure and full
vacuum services. The center tongue not only locks the seat in place,
but allows rubber material to flow into the center body groove when
cycling the valve, drastically reducing the operating torque.

THE BF SERIES BOTTOM CAP

Provides lower stem retention and also creates a secondary stem journal
seal preventing external leakage to atmosphere. 2"-12" lower shafts ride
on a precision wear guide reducing shaft drag.

14" and larger utilizes an axial bearing to support the weight of the shaft and
disc, providing a close to friction-free movement.
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Pratt® BF Series Butterfly Valves — 2" - 48", 2"-12" 230 psi, 14"-48" 150 psi

GENERAL

Valves shall be of the Wafer or Lug design for installation between
ANSI 125 / 150 flanges. All valves shall be capable of bi-directional,
end of line, bubble tight service to rated pressure. Valves are also rated
to full vacuum service. Design Standards: APl 608 category A.

PRESSURE RATING
2" - 12" - 230psi to fit between ANSI 125 / 150 flanges
14" - 48" - 150psi to fit between ANSI 125 / 250 flanges

BODY

Valve body shall be a 1 piece Ductile Iron ASTM A-536 (65-45-12)
construction with a laying length conforming to the latest revision of ISO
5752 and a flange connection B16.1/B16.5.

DISC

Valve disc shall be Ductile iron ASTM A-536 Grade 65-45-12 with ENP
plating or Nylon 11 coating, CF8M Stainless Steel, or Aluminum Bronze.
Disc shall be designed to accommodate an upper and lower shaft with a
thin center profile giving higher Cv values combined with strength.

SHAFT

Valve shaft shall be constructed of Heat Treated 416 Stainless Steel.
Valve shall be designed to accommodate (2) shafts (1 upper and

1 lower). The upper shaft shall have a positive engagement in the disc
utilizing an internal square drive and shall be retained by the body Top
Cap and End Cap.

SEAT

Seat shall be EPDM, Buna-N or Viton. Seat design shall consist of 3
Tongues (2 located on the side walls and 1 located in the center bore)
that engage into 3 groves in the body. These 3 tongue and groove
connection points prevent seat movement in a radial and axial direction.
Seats shall be field replaceable.

SHAFT SEALS

Upper Shaft Seal shall be self-adjusting V-type and shall be suitable for
Pressure or Vacuum service. Packing shall be located above the bushing
and shall create a positive seal against the Top Cap. Bottom end cap
contains a captive o-ring creating a positive seal against external leakage.

BUSHINGS

Valve shall consist of (2) full length Nylatron® bushings (upper and
lower) offering superior protection against friction, corrosion and
impacts. Pratt's unique bushings design provide protection against
shaft side loading.

TESTING
All valves shall be leak tested in the factory at their rated pressure
per API 598.




Pratt® BF Series Butterfly Valves

During its product development phase, the Pratt BF Series Wafer / Lug Butterfly Valve was tested to ensure that it met our own rigorous standards for
flow capacity. Throughout testing, the Pratt BF Series valve has consistently produced high Cv values which translates to lower flow resistance, and in
turn, lowering system operating costs to the user over the life of the valve. The following Cv chart represents the flow characteristics for all sizes available.

VALVE OPENING CV BY VALVE SIZE
(DEG) 2" 2.5" 3" 4" 5" 6" 8" 10" 12" 14" 16" 18" 20" 24"
10 1 2 315 6 85 14 18 28.1 40.5 55.1 72 91.1 1125 162
20 1.8 2.9 4.1 7.4 1.5 16.5 29.4 1855 | 267.1 363.6 | 4749 | 601.1 7421 1069
30 10.8 16.9 24.3 432 67.5 97.1 1727 | 3815 | 5494 | 7478 | 976.7 1236 1526 2198
40 22.1 345 49.7 88.4 138.1 1988 | 3534 | 683.1 983.6 1339 1749 2213 2732 3935
50 385 60.2 86.7 1542 | 2409 | 3469 | 616.8 1161 1671 2275 2971 3761 4643 6685
60 65.3 102 1469 | 261.1 408 587.6 1045 1944 2799 3810 4976 6298 7775 | 11196
70 11 1735 | 249.8 | 4441 693.9 | 999.2 1776 3232 4654 6335 8274 | 10472 | 12928 | 18617
80 176.2 | 2752 | 3963 | 704.6 1101 1585 2818 6215 8950 | 12182 | 15911 | 20138 | 24862 | 35801
90 206.4 | 3225 | 4644 | 8256 1290 1858 3302 6420 9245 | 12583 | 16435 | 20801 | 25680 | 36979

Pratt BF Series Wafer / Lug Butterfly Valves being tested at an independent research laboratory



Top Plate
Drilling

é
I Alignment Holes
c A LEN] *,
PART NO. PART NAME MATERIAL QrTy.
1 Wafer Body DI 1
) 2 Seat EPDM /NBR / Viton 1
3 Disc SS316 /DI / C954 / Nylon 11 1
4 Lower Stem SS416 /SS316 / SS630 1
5 Upper Stem SS416 /SS316 / SS630 1
D 6 Top Cap 1020 Steel 1
7 End Cap 1020 Steel 1
8 Lower Bushing Nylatron® 1
7 = 9 Upper Bushing Nylatron® 1
10 V-packing NBR 1
11 Washer SS304 1
12 Wear Shim SS304 1
13 O-ring NBR 1
14 Data Plate SS304 1
15 End Cap Bolt SS304 2
16 Top Cap Bolt SS304 2
PRATT STANDARD 1ISO 5211
TOP PLATE DRILLING TOP PLATE DRILLING ALIGNMENT HOLES
BOLT | NO.OF | HOLE BOLT |NO.OF | HOLE | BOLT |NO.OF HOLE
SIZE | LBS oA 28 ¢ D E oF G oH L KEY CIRCLE | HOLES | DIA. | CIRCLE | HOLES | DIA. | CIRCLE | HOLES | DIA.
2" 551 | 1.079 | 3.500 | 5.000 | 2579 | 1.260 | 4.000 | 0.375 | 0.563 | 1.693 = BIb) 4 0.437 2.760 4 0.402 4.75 4 0.75
25" | 6.39 | 1.862 | 4094 | 5500 | 2.854 | 1.260 | 4.000 | 0.375 | 0.563 | 1.811 - 3.25 4 0.437 2.760 4 0.402 5.5 4 0.75
g 749 | 2429 | 4646 | 5709 | 3.642 | 1.260 | 4.000 | 0.375 | 0.563 | 1.811 = &2 4 0.437 2.760 4 0.402 6 4 0.75
4" 10.58 | 3.500 | 5.827 | 6.496 | 4.429 | 1.260 | 4.000 | 0.437 | 0.625 | 2.047 - 3.25 4 0.437 2.760 4 0.402 75 4 0.75
5" | 15.65 | 4567 | 7.205 | 7.500 | 4921 | 1.260 | 4.000 | 0.500 | 0.750 | 2.205 - 3.25 4 0.437 2.760 4 0.402 8.5 4 0.88
bl 263 54337000 7874 5433 1260 4000 0500 0750 2205 - 325 4 0437 2760 4 0402 95 4 088
|8" 31.52 | 7.744 | 10.315| 9.500 | 6.811 | 1.260 | 6.000 | 0.625 | 0.875 | 2.362 = B) 4 0.563 4.921 4 0.563 11,78 4 0.88 I
10" | 50.03 | 9.646 | 12.598 | 10.866 | 8.110 | 2.000 | 6.000 - 1.125 | 2.677 | 1/4"*1/4" 5 4 0.563 4.921 4 0.563 14.25 4 1
12" | 67.00 | 11.339 | 14.567 | 12.205 | 9.713 | 2.000 | 6.000 = 1.125 | 3.071 | 1/4"*1/4" 5] 4 0.563 4,921 4 0.563 17 4 1

5
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Ordering Information

VALVE MODEL ANSI CLASS OPTIONS

Class 125
PN10
PN16

STEEL
416
DUPLEX
316 WHITE BUNA
MONEL NAT. RUBBER
HASTC276 | 1 | NEOPRENE
17/4
ALLOY 20

BUNA
EPDM
VITON

ucCDISC
SILICONE FREE
02 CLEANED
SPECIAL PAINTING
SPECIAL BOLTING
ANTISTATIC
SPECIAL PACKING
NACE
GREASE INJECTOR

Ductile Iron
316SS/CF8M

DI/ENP
DI/Nylon-11
Al. Bronze
CF8M
MONEL
HAST C 276
17/4 PH
ALLOY 20
DUPLEX 2205
SM0255

P16

N w| s~ O

I O|l—= N w »

- Standard Product

Special Order Product

- Options only show in the figure number if there is an option
480 48" *Other material and options available upon request
540 54" Example Part #: BF1-125-020-8888
600 60"
720 72"
D05 | DN50
D06 | DNG65
D08 | DN8O |
D10 | DN100
D12 | DN125
D15 | DN150
D20 | DN200
D25 | DN250
D30 | DN300
D35 | DN350
D40 | DN400
D45 | DN450
D50 | DN500
D60 | DN600
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Submittal Data Cover Sheet

Date: 02/05/19

rf@ Model No.: 50-01BKH
A Description: PRESSURE RELIEF VALVE

Job/Project Name: Camrosa Aqueous Vets Company: J.W. Wood

™ Contact: Mike Cleveland
' ——
c Engineering Firm: Address:

Project Engineer: City: Redding State: CA Zip:
Fluid To Be Handled: Water Specific Gravity: 1 Temperature: Ambient
Max. Flow Rate: 1000 GPM Min. Flow Rate: 0 GPM
Valve Size: Main Valve Body & Cover: End Details:
3" Ductile Iron ASTM A-536 Flanged Ductile Iron ANSI B16.42 Class 150
Base Valve: Main Valve Trim: Pressure Rating:

(Disc Guide, Seat & Cover Bearings)

100-01 Hytrol ’ i
Optional Stainless Steel

150 Class @ 250 psi Max.

Quantity: Valve Pattern: Elastomers: (Max Temperature 180°F)
6 Globe Buna-N® Synthetic Rubber

Pilot System Hydraulic Pilot System Adjustment Range(s)

CRL 20-200 PSI
Tubing & Fittings

Copper & Brass

Pilot System Configuration
Bronze with SST Trim (standard)

Electronic Pilot Spring Ranges

m Electrical - Voltages & Accessories VC-22D Electronic Valve Controller

VC-22D Power Converter

Features & Options )
Pressure Gauges:

Strainer: Inlet:  2-1/2" 0 - 200 psi
Pilot System Isolation Valves (B) Outlet:

[] Closing Speed Control (C) Cover:

] Opening Speed Control (S) Valve Position Transmitter:
[] Pilot System Check Feature (D)

[] Independent Operating Pressure (1) Valve Position Indicator:

(] Atmospheric Drain (H)

Fusion Bonded Epoxy Coating 6-8 _ mil (KC) Stem Option:
[] X144D e-FlowMeter (M)

[] Reservoir Gauge with Tester (R) Limit Switch (SPDT):

[] X145 External Display

Differential Pressure Transmitter:

Pressure Transmitter:
Inlet:
Outlet:

Orifice Plate:
Bore:

Power Generator:

X43 H-Style Strainer:

X43 H-Style Strainer Flange:
(Ductile Iron ASME B16.42)

Notes:
valve to have "KH" Heavy Spring, VALVE TO BE SET FOR 125 PSI

Cla-Val Contact: JOE PASSALACQUA Phone: 925-803-4646 E-Mail: jpassalacqua@cla-val.com

SUB-Cover Sheet (R-06/2018)



50-01BKH

GLA-VAL

——wooeL — §5(0=01

Pressure Relief &
Pressure Sustaining Valve

Schematic Diagram
ltem Description

1
2
3

100-01 Hytrol Main Valve
X42N-2 Strainer & Needle Valve
CRL-60 Pressure Relief Control

Optional Features
ltem Description

<WTVZITTNMOW®@

CK2 Isolation Valve

Check Valves with Isolation Valve
Remote Pilot Sensing

Drain to Atmosphere

X144 e-FlowMeter

X141 Pressure Gauge

CV Speed Control (Opening)
X101 Valve Position Indicator

&

see page 3 for
approvals

Accurate Pressure Control
Optional Check Feature

+ Fast Opening to Maintain Line Pressure

Slow Closing to Prevents Surges
Completely Automatic Operation

The Cla-Val Model 50-01 Pressure Relief Valve is actuated by line
pressure through a pilot control system, opening fast to maintain
steady line pressure but closing gradually to prevent surges.
Operation is completely automatic and pressure settings may be
easily changed. This valve can be used for pressure relief, pressure
sustaining, back pressure, or unloading functions in a bypass

system.

If a check feature is added, and a pressure reversal occurs, the
downstream pressure is admitted into the main valve cover chamber,

closing the valve to prevent return flow.

™

REMOTE SENSING

INLET M QUTLET
! N

DRAIN TO
ATMOSPHERE

Typical Applications

Pressure Relief Service
This fast opening, slow closing relief valve provides sys-
tem protection against high pressure surges on pump
start up and pump shut down by dissipating the excess
pressure to a safe location.

CLA-VAL 60-11
Booster Pump
Control Valve

CLA-VAL
50-01/650-01
Pressure Sustaining

Service

Pressure Sustaining Service

When installed in a line between an upper zone and a lower area
of heavy demand, the valve acts to maintain desired upstream
pressure to prevent "robbing" of the upper zone. Water in excess
of pressure setting is allowed to flow to an area of heavy demand,
control is smooth, and pressure regulation is positive.

CLA-VAL
50-01/650-01 ¢
Pressure Relief
Pressure Sustaining Valve

Area Of Heavy Demand
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Model 50-01 (Uses 100-01 Hytrol Main Valve)

Pressure Ratings (Recommended Maximum Pressure - psi) B (@iameter) =
100-01 o
Pressure Class Threaded &
Valve Body & Cover Flanged g K X
Flanged Grooved | Threaded . _
~
Grade Material ANSI 150 300 300 End_1: \\, \I (M(A:x)
Standards* | Class | Class | Class Details Inlet } . A T | ! lOutlet
ASTM A536 Ductile Iron | B16.42 250 | 400 400 400 i Tle E
GG |- — T FF
ASTM A216-WCB Cast Steel B16.5 285 400 400 400 GGG L | 1
UNS 87850 Bronze B16.24 225 | 400 400 400 et . 8
— A DDD
Note: * ANSI standards are for flange dimensions only. AAA
Flanged valves are available faced but not drilled.
F End Details machined to ANSI B2.1 specifications. | e
Valves for higher pressure are available; consult factory for details [~ Bameen ——
»~ J
100-01
Materials Grooved i{K «
Component Standard Material Combinations oL ad ) g&)
7
Body & Cover Ductile Iron Cast Steel Bronze et J \1 T jomlet
) . 1" - 36" 1"- 16" 1"- 16" | | L$
Available Sizes 25 - 900mm 25 - 400mm 25 - 400mm s %E
: : GG%G
B:Zgrﬁggar:‘\e,{,éher Cast Iron Cast Steel Bronze
Trim: Disc Guide, Bronze is Standard
Seat & Cover Bearing Stainless Steel is Optional
Disc Buna-N® Rubber
Diaphragm Nylon Reinforced Buna-N® Rubber
Stem, Nut & Spring Stainless Steel
For material options not listed, consult factory. For sizes 18 -
Cla-Val manufactures valves in more than 50 different alloys. 36-inches, use
50-66 E-Sheet
Model 50-01 Dimensions (In Inches)
Valve Size (Inches) 1 1V 112 2 22 3 4 6 8 10 12 14 16 18 20 24 30 36
A Threaded 725 | 725 | 725 | 938 | 11.00 | 1250 | — - — — — — — — — — - —
AA 150 ANSI - - 850 | 938 | 11.00 | 1200 | 15.00 | 20.00 | 2538 | 29.75 | 34.00 | 39.00 | 41.38 | 46.00 | 52.00 | 6150 | 63.00 | 72.75
AAA 300 ANSI - — 9.00 | 10.00 | 11.62 | 13.25 | 1562 | 21.00 | 26.38 | 31.12 | 3550 | 40.50 | 43.50 | 47.64 | 5362 | 63.24 | 6450 | 74.75
AAAA Grooved End — — 8.50 9.00 11.00 | 1250 | 15.00 | 20.00 | 25.38 — — — — — — — — —
B Diameter 562 | 562 | 562 | 662 | 800 | 942 | 1150 | 1575 | 20.00 | 23.62 | 28.00 | 3275 | 3550 | 41.50 | 45.00 | 53.16 | 56.00 | 66.00
C Maximum 550 | 550 | 550 | 650 | 756 | 849 | 1062 | 1338 | 16.00 | 17.12 | 20.88 | 24.19 | 2500 | 39.06 | 41.90 | 4393 | 54.60 | 59.00
CC Maximum Grooved End - — 475 | 575 | 688 | 725 | 931 | 1212 | 1462 | — — — — — — - — —
D Threaded 3.25 3.25 3.25 4.75 5.50 6.25 — — — — — — — — — — — —
DD 150 ANSI — — 4.00 4.75 5.50 6.00 7.50 10.00 | 12.69 | 14.88 | 17.00 | 19.50 | 20.81 — — 30.75 — —
DDD 300 ANSI - - 425 | 500 | 588 | 638 | 7.88 | 1050 | 13.25 | 1556 | 17.75 | 20.25 | 2162 | — — | 3162 | — -
DDDD Grooved End — — — 475 — 6.00 | 7.50 - - - — — — — — - — -
E 142 | 142 | 112 | 150 | 169 | 206 | 319 | 431 | 531 | 925 | 10.75 | 1262 | 1550 | 1295 | 1500 | 17.75 | 21.31 | 24.56
EE Grooved End — — 2.00 2.50 2.88 3.12 425 6.00 7.56 — — — — — — — — —
F 150 ANSI - — 250 | 300 | 350 | 375 | 450 | 550 | 675 | 800 | 950 | 1050 | 11.75 | 1500 | 16.50 | 19.25 | 2250 | 28.50
FF 300 ANSI - — 306 | 325 | 375 | 443 | 500 | 625 | 750 | 875 | 10.25 | 1150 | 1275 | 15.00 | 16.50 | 19.25 | 24.00 | 30.00
G Threaded 1.88 1.88 1.88 3.25 4.00 450 — — — — — — — — — — — —
GG 150 ANSI — — 4.00 3.25 4.00 4.00 5.00 6.00 8.00 8.62 13.75 | 14.88 | 15.69 — — 22.06 — —
GGG 300 ANSI — — 425 | 350 | 431 | 438 | 531 | 650 | 850 | 931 | 1450 | 1562 | 1650 | — — | 2290 | — —
GGGG Grooved End — — — 325 — 425 5.00 — — — — — — — — — — —
H NPT Body Tapping 0375 | 0375 | 0.375 | 0375 | 050 | 050 | 075 | 075 | 1.00 | 100 | 1.00 | 100 | 100 | 100 | 100 | 100 | 200 | 200
J NPT Cover Center Plug 0.25 0.25 0.25 0.50 0.50 0.50 0.75 0.75 1.00 1.00 125 1.50 2.00 1.00 1.00 1.00 2.00 2.00
K NPT Cover Tapping 0375 | 0375 | 0.375 | 0375 | 050 | 050 | 075 | 075 | 1.00 | 100 | 1.00 | 100 | 100 | 100 | 100 | 100 | 200 | 200
Stem Travel 040 | 040 | 040 | 060 | 070 | (080 | 110 | 170 | 230 | 280 | 340 | 400 | 450 | 510 | 563 | 675 | 7.50 | 850
Approx. Ship Weight (bs) 15 15 15 35 50 70 140 285 | 500 780 | 1165 | 1600 | 2265 | 2982 | 3900 | 6200 | 7703 | 11720
Approx. X Pilot System 1" 1 1" 13 14 15 17 29 31 33 36 40 40 43 47 68 79 85
Approx. Y Pilot System 9 9 9 9 10 1 12 20 22 24 26 29 30 32 34 39 40 45
Approx. Z Pilot System 9 9 9 9 10 1 12 20 22 24 26 29 30 32 34 39 42 47
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Model 50-01 Metric Dimensions (Uses 100-01 Hytrol Main Valve)

~ B @iamete) — = ! .
100-01 (D‘/t : J C D Valve & Pilot Approvals
Threa;%ﬁ}( . U I\NIISFGATSI 3731: Nta_tionafl Il_ea: Free
Flanged - : 1 ; andate “Reduction of Lead in
Heo ' rr[_hm : m ; Drinking Water Act”
| ; ) <M(A;><> : W :
Ll - iOutlet : O&. )jo | NSF International recognizes Cla-Val
SR 4 | oo B : OO i as complying with NSF/ANSI 61 and
(‘3 : \ \ E I*: : j all applicable requirements.
1 | - !
GG |- -~ FF : .
GGG | * L,y Cla-Val fulfills the requirements
Inlet | D ; ; described in the American Water
A - - Works Association’s (AWWA)
- AA - Standard for Pilot-Operated Control
e Valves: C530:12

Other 50 Series Products

+50-01KO - Model 50-01 supplied with with KO Anti-Cavitation Trim

* 50-01H - Model 50-01 supplied with X43H Strainer

+ 50-01KOH - Model 50-01 supplied with KO Trim & X43H Strainerr

* 650-01 - Reduced Port Pressure Relief Valve

* 650-01KO - Reduced Port Pressure Relief Valve with KO Trim

* 650-01H - Reduced Port Pressure Relief Valve with X43H Strainer

* 650-01KO - Reduced Port Pressure Relief Valve with KO Trim and
Model 50-01 Dimensions (in mm) X43H Strainer
Valve Size (mm) 25 32 40 50 65 80 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 600 | 750 | 900
A Threaded 184 | 184 | 184 | 238 | 219 | 318 | — — — — — — — — — — — —
AA 150 ANSI — — | 216 | 238 | 279 | 305 | 381 | 508 | 645 | 756 | 864 | 991 | 1051 | 1168 | 1321 | 1562 | 1600 | 1848
AAA 300 ANSI = — | 229 | 254 | 295 | 337 | 397 | 533 | 670 | 790 | 902 | 1029 | 1105 | 1210 | 1326 | 1606 | 1638 | 1899
AAAA Grooved End — — | 216 | 228 | 279 | 318 | 381 | 508 | 645 | — - — - — - — — -
B Diameter 143 | 143 | 143 | 168 | 203 | 232 | 292 | 400 | 508 | 600 | 711 | 832 | 902 | 1054 | 1143 | 1350 | 1422 | 1676
C Maximum 140 | 140 | 140 | 165 | 192 | 208 | 270 | 340 | 406 | 435 | 530 | 614 | 635 | 992 | 1064 | 1116 | 1387 | 1499
CC Maximum Grooved End — — 120 146 175 184 236 308 37 — — — — — — — — —
D Threaded 83 83 83 121 | 140 | 159 - - - - - — - — - - - -
DD 150 ANSI — — 102 | 121 | 140 | 152 | 191 | 254 | 322 | 378 | 432 | 495 | 58 | — — | 78 — —
DDD 300 ANSI — — 108 | 127 | 149 | 162 | 200 | 267 | 337 | 395 | 451 | 514 | 549 | — — | 803 | — —
DDDD Grooved End = = = 121 = 152 | 191 = = = = = = = = = = =
E 29 29 29 38 43 52 81 10 | 135 | 235 | 273 | 321 | 394 | 329 | 381 | 451 | 541 | 624
EE Grooved End — — 52 64 73 79 108 152 192 — — — — — — — — —
F 150 ANSI — - 64 76 89 95 14 | 140 | 171 | 203 | 241 | 267 | 298 | 381 | 419 | 489 | 572 | 724
FF 300 ANSI = = 78 83 95 105 | 127 | 159 | 191 | 222 | 260 | 292 | 324 | 381 | 419 | 489 | 610 | 762
G Threaded 48 48 48 83 102 | 114 — — - — - — - - - — — —
GG 150 ANSI = = 102 | 83 102 | 102 | 127 | 152 | 203 | 219 | 349 | 378 | 399 | — — | s0 | — =
GGG 300 ANSI — - 102 | 89 10 | 111 135 | 165 | 216 | 236 | 368 | 397 | 419 | — — | 82 | — -
GGGG Grooved End — — — 83 — 108 | 127 | — — — — — — — — — — —
H NPT Body Tapping 0375 | 0375 | 0.375 | 0375 | 050 | 050 | 075 | 075 | 100 | 100 | 1.00 | 1.00 | 100 | 1.00 | 1.00 | 100 | 200 | 200
JNPT Cover Center Plug 025 | 025 | 025 | 050 | 050 | 050 | 075 | 075 | 100 | 100 | 125 | 150 | 200 | 1.00 | 100 | 100 | 200 | 200
K NPT Cover Tapping 0375 | 0375 | 0.375 | 0375 | 050 | 050 | 075 | 075 | 100 | 100 | 1.00 | 1.00 | 100 | 1.00 | 100 | 100 | 200 | 200
Stem Travel 10 10 10 15 18 20 28 43 58 71 86 102 | 14 | 130 | 143 | 171 | 190 | 216
Approx. Ship Weight (kgs) 7 7 7 16 23 32 64 129 | 227 | 354 | 528 | 726 | 1027 | 1353 | 1769 | 2812 | 3494 | 5316
Approx. X Pilot System 280 | 280 | 280 | 331 | 356 | 381 | 432 | 737 | 788 | 839 | 915 | 1016 | 1016 | 1093 | 1194 | 1728 | 2007 | 2159
Approx. Y Pilot System 29 | 229 | 229 | 229 | 254 | 280 | 305 | 508 | 559 | 610 | 661 | 737 | 762 | 813 | 864 | 991 | 1016 | 1143
Approx. Z Pilot System 29 | 229 | 229 | 229 | 254 | 280 | 305 | 508 | 559 | 610 | €61 | 737 | 762 | 813 | 864 | 991 | 1067 | 1194




100-01 Pattern: Globe (G), Angle (A), End Connections: Threaded (T), Grooved (GR), Flanged (F) Indicate Available Sizes
50-01
Inches 1 1% 1% 2 2% 3 4 6 8 10 12 14 16 18 20 24 30 36
Valve
Selection
mm 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 600 | 750 | 900
) Pattern GA|GA|GA|GA|GA|GA|GA|GA|GA|GA|GA|GA|GA| G G GA| G G
Basic Valve
100-01 | TF|TFR|TE|TFR| F | F | F
End Detail| T T Gr Gr Gr Gr Gr ar | ar F F F F F F F F F
Suggested Maximum 55 93 125 | 210 | 300 | 460 | 800 | 1800 | 3100 | 4500 | 7000 | 8400 |11000{14000|17000{25000|42000(50000
Flow
(gpm) gf:;:um 120 | 210 | 280 | 470 | 670 ({1000 | 1800 | 4000 | 7000 {11000|16000{15000|25000{31000|35000(56500|63000(85000
Suggested Maximum 3.5 6 8 13 19 29 50 113 | 195 | 309 | 442 | 530 | 694 | 883 | 1073 | 1577 | 2650 | 3150
Flow
(Liters/Sec) g"jr"g'?“m 76 | 13 | 18 | 30 | 42 | 63 | 113 | 252 | 441 | 693 | 1008 | 1197 | 1577 | 1956 | 2461 | 3560 | 3975 | 5360

100-01 Series is the full internal port Hytrol.

*Globe Grooved Only

Notes:

+ For sizes 18 through 36-inches / 450mm though 900 mm, use 50-66 E-Sheet

+ Many factors should be considered in sizing pressure relief valves including inlet pressure, outlet pressure and flow rates.

« For sizing questions or cavitation analysis, consult Cla-Val with system details.

Pilot System Specifications

Adjustment Ranges

0 to 75 psi Max.
20 to 105 psi

20 to 200 psi*
100to 300 psi

*Supplied unless otherwise speci-
fied. Other ranges are
available, please consult factory.

Temperature Range
Water: to 180°F

Materials
Standard Pilot System Materials
Pilot Control: Low Lead Bronze
Trim: Stainless Steel Type 303
Rubber: Buna-N® Synthetic Rubber

Optional Pilot System Materials
Pilot Systems are available with optional
Aluminum, Stainless Steel or Monel materials.

Pilot Approvals
NSF/ANSI 372: National
Lead Free Mandate
“Reduction of Lead in
Drinking Water Act”

When Ordering, Specify:
1. Catalog No. 50-01

. Valve Size

. Pattern - Globe or Angle

. Pressure Class

. Threaded, Flanged, Grooved

Trim Material

. Adjustment Range

. Desired Options

. When Vertically Installed

Main Valve Options
EPDM Rubber Parts
Optional diaphragm, disc and o-ring
fabricated with EPDM synthetic rub-
ber

Viton® Rubber Parts - suffix KB
Optional diaphragm, disc and o-ring
fabricated with Viton® synthetic rubber

Epoxy Coating - suffix KC
NSF 61 Listed and FDA approved,
fusion bonded epoxy coating

Dura-Kleen® Stem - suffix KD
Fluted design prevents dissolved min-
erals build-up on the stem

LFS Trim

Designed to regulate precisely and
smoothly at typical flow rates as well as
lower than the industry standard of 1
fps, without decreasing the valve’s
capacity

Valve Options

X141 Pressure
Gauge

X101AR Valve X101
Position Indicator Valve Position
with Air Release Indicator

S

X144 e-FlowMeter

X43H Strainer

o .

Stainless Steel Pilot

CLA-VAL

1701 Placentia Ave * Costa Mesa CA 92627 ¢ Phone: 949-722-4800 ¢ Fax: 949-548-5441 ¢ E-mail: info@cla-val.com ¢ www.cla-val.com
©Copyright Cla-Val 2017 ¢ Printed in USA e Specifications subject to change without notice.

E-50-01 (R-06/2017)
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D-040 20,
D'O4:O'C 250 psi

Combination Air Valve

Description

The D-040 series Combination Air Valve has the features of both an
air release valve and an air & vacuum valve.

The air release component is designed to automatically release small
pockets of air to the atmosphere as they accumulate along a pipeline or
piping system when it is full and operating under pressure.

The air & vacuum component is designed to automatically discharge
or admit large volumes of air during the filling or draining of a
pipeline or piping system. This valve will open to relieve negative
pressures whenever water column separation occurs.

Applications

- Pump stations: after the pump and after the check valve.

- Downstream (after) and upstream (before) of shut-off valves.
- After deep-well pumps.

- On long constant-sloped pipeline segments.

- At peaks along the pipeline and at peaks relative to hydraulic
gradient.

- At end lines.

- Before water meters.

- On strainers and filters.

D-040-C - additional applications
- Water pipelines vulnerable to vandalism and/or water theft.
- Water systems found in remote areas.

Operation

The air & vacuum component, with the large orifice, discharges air
at high flow rates during the filling of the system and admits air into
the system at high flow rates during its drainage and at water column
separation.

High velocity air will not blow the float shut. Water will lift the float,
which seals the valve.

At any time during system operation, should internal pressure of the
system fall below atmospheric pressure, air will enter the system.

The smooth discharge of air reduces pressure surges and other
destructive phenomena.

The intake of air in response to negative pressure protects the system
from destructive vacuum conditions and prevents damage caused by
water column separation. Air entry is essential to efficiently drain the system.
The air release component releases entrapped air in pressurized systems.

Water Supply

Without air valves, pockets of accumulated air may cause the
following hydraulic disturbances:

- Restriction of effective flow due to a reduction of the flow area. In
extreme cases this will cause complete flow stoppage.

- Obstruction of efficient hydraulic transmission due to air flow
disturbances.

- Acceleration of cavitation damages.

- Increase in pressure transients and surges.

- Internal corrosion of pipes, fittings and accessories.

- Dangerous high-energy bursts of compressed air.

- Inaccuracies in flow metering.

As the system fills and is pressurized, the combination air valve
functions in the following stages:

1. Air in the pipeline is discharged by the air valve.

2. Liquid enters the air valve, lifting the float which pushes the sealing
mechanism to its sealing position.

3. Entrapped air, which accumulates at peaks and along the system,
rises to the top of the air valve, which in turn displaces the liquid in
the air valve body.

4. The float drops down, unsealing the rolling seal. The air release
orifice opens and the accumulated air is released.

5. Liquid enters the air release valve, the float rises pushing the rolling
seal to its sealing position.

‘When internal pressure falls below atmospheric pressure (negative
pressure):

1. The float will drop down, immediately opening the air & vacuum
and air release orifices.

2. Air will enter into the system

Main Features

- Working pressure range: 3 - 250 psi.

- Testing pressure: 360 psi.

- Maximum working temperature: 140° F.

- Maximum intermittent temperature: 194° F.

- Reliable operation reduces water hammer incidents.

- Dynamic design allows for high capacity air discharge while
preventing premature closure.

- Lightweight, small dimensions, simple and reliable structure.

- The discharge outlet enables the connection of a vent/drain pipe.
- The large size of the automatic air release orifice relative to the air
valve body:
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D-040 / D-040-C

* Discharges air at high flow rates.

* Lessens the danger of its obstruction by debris.

* Enables the usage of the rolling seal mechanism, making it less
sensitive to pressure differential than a direct float seal.

- The body is made of high-strength composite materials and all
operating parts are made of specially selected, corrosion- resistant
materials.

- Due to its light weight, the valve may be installed on plastic piping
systems, as well as other lightweight piping systems.

- D-040-C the body is protected in a metal shell for anti-vandalism/
theft applications.

Valve Selection

- Size range: 1/2”, 3/47, 17, 2”7 threaded male connections, NPT
- Special Order: Optional BSPT connection

- Addition of ball valve tap; NPT male connection.

Options
- The D-040 air valve is available in the following options:
* D-040 1/2", 3/4", 1”& 2” - reinforced nylon body and base.
¢ D-040 C 3/4", 1” - ductile iron shell and stainless steel base

27 - ductile iron shell and base .
* D-040P SSB 3/4", 1”& 2” - reinforced nylon body and stainless
steel base.
* D-040 SS 3/4", 1”& 2” - stainless steel body and stainless steel base.
* D-040 LP 3/4", 1”& 2” - designed for very low pressure systems
with a working pressure of 0.725 - 87 psi.
* D-040 L 1/2", 3/4", 1", 2" - designed for systems with small
suspended solids requiring a low sealing pressure, reinforced nylon/
PVDEF body and base. The working pressure 0.725 - 150 psi

Note

For best suitability, it is recommended to send the fluid chemical
properties along with the valve request.

Upon ordering, please specify: model, size, working pressure, thread

and flange standard and type of liquid.

6\ AR.L

ACCESSORIES

One-way models

D-040 series air valve is available as:

D-040-V -With a one-way, out-only attachment, allows air discharge
only, prevents air intake (all models).

D-040-1 -With a vacuum breaker, in-only attachment, allows air
intake only, not allowing air discharge (D-040 2” only).

D-040-NS -With a non-slam, discharge-throttling attachment, allows
full air intake, throttles air discharge (D-040 2” only).

D-040 NS 2"

Screen

Prevents penetration of debris and insects and can be assembled on the
valve before or after the Discharge Outlet.

Each strainer has 2 threaded connections 1.5” NPSM/ 2” NPSM.

\

Air Valve Enclosure

AR air valve enclosure is used to protect air valve , for above surface
air valve installations.

The special enclosure protects and hide the air valves from vandalism
and damages.
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D-040 / D-040-C 6\ A.R.L
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D-040-C 2"

D-040-C F 2"

D-040-C 3/4” 1~

DIMENSIONS AND WEIGHT

Nominal Dimensions inch Weight Orifice Area Sq.in
Size A B ‘ internal C external Lbs. A/V ‘ Air Release
D-040-C 17 47 59 3%ner 0.86 3.75 0.127 0.0077
D-040-C 2” 8 1%5 NeT 2.16 11.9 1.246 0.0186
D-040-CF2" 84 9.2 1% ner 2.16 16 1.246 0.0186
D-040-CF3" 93 9.2 1% Ner 2.16 16.5 1.246 0.0186

PARTS LIST AND SPECIFICATION

No. Part Material
1. Shell Ductile Iron ASTM A-536 60-40-18
/ Resicoat RT R4
2. Body NSF 61 Certified Reinforced Nylon

3. 3/4” 1” Rolling Seal NSF 61 Certified E.P.D.M.
2” Rolling Seal Assembly:

3a.
3b.
. Rolling Seal
3d.

© NV

Screws

Plug Cover

Plug
Discharge Outlet
Clamping Stem
Float

O - Ring
Base

3/4” 17
2

Bolts & Nuts

Stainless Steel

NSEF 61 Certified Reinforced Nylon
NSF 61 Certified E.P.D.M.

NSEF 61 Certified Reinforced Nylon
NSF 61 Certified Polypropylene
NSEF 61 Certified Reinforced Nylon
NSEF 61 Certified Foamed Polypropylene
NSF 61 Certified NBR 70

Stainless Steel ASTM A744 CF8M
Ductile Iron ASTM A-536 60-40-18
/ Resicoat RT R4

Stainless Steel ASTM A744 CF8M

6\ AR.L
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20SSFL11D

20SSFLD S.S. Flanged Ball Valve  Spec Sheet

FEATURES & BENEFITS

* Full Port

» Two Piece

+ 150 Ib. WSP

* W.P. ANSI Class 150
* W.T. -4°F - 392°F

» 316 Stainless Steel Body
* Investment Casting

* Blow-out Proof Stem
* Locking device

+ ASME B16.34

* Sizes 1" - 6"

MATERIAL SPECIFICATIONS

- 1 | No. Part Material
AT Z T, 1 |Body Stainless Steel 316
%77_77_,,_ 2 [cap Stainless Steel 316
3 |Solid Ball Stainless Steel 316
4 |Seat R.PTFE
§ . 5 |Stem Stainless Steel 316
— TN T 6 |Gasket R.PTFE
— 7 |Thrust Washer R.PTFE
J— 8 |Packing R.PTFE
9 |Stem Packing R.PTFE
=lelolal | 10 |Gland Stainless Steel 304
sslels 11 |Gland Bolt Stainless Steel 304
12 [Handle Carbon Steel
ot 13 |Stopper Stainless Steel 304
9 14 |Snap Ring Stainless Steel 304
15 |Bolt Stainless Steel 304
—— & 16 |Handle Bolt Stainless Steel 304
y -
? ‘__l 16 17 |Cover Plastic
z T
L
DIMENSIONS
Part# | Size |@d| D [C |G| T |Nem| L | H|w|wi|J S0 E |ma|Toe W‘z‘l'g)ht
20SSFLO3D | 1/2” [0.59]| 3.51 [2.38]|1.38/0.48|4-@0.63| 4.26 |2.76| 6.30 |0.47(1.97| FO4 |1.65| M5 | 16.1 3.99
20SSFLO4D | 3/4” [0.79] 3.86 [2.76]|1.69/0.48|4-30.63| 4.61 |2.88| 6.30 |0.47(1.97| FO4 |1.65| M5 | 20.7 4.76
20SSFLOSD | 1" [0.99]| 4.26 [3.13]|2.01[0.48|4-@0.63| 5.00 |3.03| 6.30 |0.47(1.97| FO4 |1.65| M5 | 253 6.22
20SSFLO6D | 1-1/4" [1.26] 4.61 |3.53|2.52|0.50|4-@0.63| 5.52 |3.35| 6.30 |0.47(1.97| FO5 |1.97| M6 | 288 8.25
20SSFLO7D | 1-1/2" |1.58| 5.00 |3.88)|2.88|0.56|4-@0.63| 6.50 |4.10| 7.33 |0.67|2.44| FO7 |2.76| M8 | 33.4 | 12.94
20SSFLO8D | 2" [1.97|5.99 [4.75|3.62|0.63|4-@0.75| 7.01 |4.49| 7.33 [0.67|2.44| FO7 |2.76| M8 | 39.1 | 19.29
20SSFLO9D | 2-1/2" [ 2.56| 7.01 |5.50|4.14|0.69|4-30.75| 7.49 |5.59|12.77(0.83|2.96| FO7 |2.76| M8 | 57.5 | 28.88
20SSFL10D| 3" [3.15| 7.49 [6.01]|5.00(0.75|4-20.75| 8.00 |6.03|12.77(0.83|2.96| F10 |4.02|M10| 86.3 | 39.02
20SSFL11D | 4" |3.94|9.02 |7.51|6.19|0.94|8-@0.75| 9.02 |6.54|12.77|0.83|2.96 F10 4.02|M10| 115 62.39
20SSFL13D| 6" [5.91]|10.99(9.52|8.51[1.00|8-@0.87|15.52|9.73|29.55|0.95|3.51 4.93|M12| 310 | 144.84

MATCO-NORCA
INDUSTRIAL

CALIFORNIA 5595 Fresca Dr., La Palma CA 90623 + Phone: 866-532-8306 -« Fax: 866-532-8307
TEXAS 1150 Silber Rd., Houston TX 77055 + Phone: 800-935-5456 -« Fax: 713-680-2999
ILLINOIS 278 Windy Point Dr., Glendale Heights, IL 60139 « Phone: 844-412-5068 « Fax: 800-640-2252
GEORGIA 113 Industrial Blvd., Americus, Georgia 31709« Phone: 800-433-7526 - Fax: 800-533-5134
NEWYORK PO Box 27, Rt.22, Brewster NY 10509 + Phone: 800-431-2082 - Fax: 845-278-9056
WEB: www.matco-norca.com EMAIL: mail@matco-norca.com
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‘}Z\poﬂﬁoglunusmm 76F-100-A SERIES

PRODUETS STAINLESS STEEL FULL PORT BALL VALVE

[~ ") LEADFREE | 7 WARRANTY |
® | cirriro & MADE IN USA|

Female NPT Thread, 1/4”-3” 1000 CWP (psig), Cold Non-Shock. (See referenced P/T chart)
150 psig Saturated Steam.

Vacuum Service to 29 inches Hg.

MSS SP-110 Compliant.

Designed, cast, machined, assembled, and 100% factory tested in USA.

FEATURES

* Investment cast components
* Reinforced seats

* Blowout-proof stem design

* Adjustable packing gland

» Stainless steel lever and nut

+ Fire safe to API 607 (requires -24 suffix)

* Meets NACE MRO175 (2000) & MR0103 (2012)

» CSA CGA 3.16-M88 (Requires “GS” suffix)

+ NSF/ANSI 61 Section 8, Annex G (1/4” to 2”)

+ NSF/ANSI 372 - Drinking Water System Components - Lead Content

F OPTIONS AVAILABLE
) (MORE INFORMATION IN SECTION J)
L «  Minimum quantities apply
\ ! « To specify an option, replace the “01” standard suffix with the suffix of the option.
AW + To specify multiple options, replace the “01” suffix with the desired suffixes in the
I numerical order shown below. NOTE: Not all suffixes can be combined together.
- E (SUFFIX) OPTION SIZES
-01 Standard Configuration All
-P-01- BSPP (Parallel) Thread Connection 1/2"t02"
-T-01- BSPT (Tapered) Thread Connection 1/2"t03"
|
I -02- Stem Grounded 1/2"t03"
L -04- 2.25” Stem Extension (Carbon Steel, Zinc Plated) 1/2"t0 2"
o -08- 90¢ Reversed Stem 12 102"
! ' A -n- Therma-Seal™ Insulating Tee Handle 1/4"t02"
-14- Side Vented Ball (Uni-Directional) 3/8"t0 3"
Graphite packing, PTFE body seal, RPTFE bearing
-24- (Fire Safe API 607, 6th edition, SO 10497:2010) 1/2"t03"
-27- SS Latch-Lock Lever & Nut 3/8"t03"
-30- Cam-Lock and Grounded 1/2"t02"
-32- Tee Handle & Nut 1/2"t02”
STANDARD MATERIAL LIST : 25 Tee Handle & Mo /20
-35- PTFE Trim 3
PART RISTERIAT -39- SS Hi-Rise Locking Wheel Handle, SS Nut 1/2"t02"
1 Stem packing MPTFE —
) <tem bear P -40- Cyl-Loc and Grounded 1/2"t02
em bearin
g -44- Seal Welded /4"t 3"
A276-316SS (1/4" to 2", except 1.25") _45- Less Lever & Nut /2" t03"
Ball A276-316SS or A351-CF8M stainless (1.25”
3 A351-CF8M stainless (3") I ( ) -46- Latch Lock Lever - Lock in Closed Position Only 1/2"to 2"
0 STFE O B el I G5 -47- SS Latch Lock Oval Handle 1/2"t02"
4 cat ) (2" & smaller) RTFM (57) -48- S5 Oval Handle (No Latch) & Nut /47 t02”
) ASTM A276-316SS (1/4” & 3/8") 49- No Lubrication. A bled D 2 103"
5 Retainer ASTM A351-CF8M stainless (1/2" to 3") o upricetion, Fesemblec o /210
- -50- 2.25" CS Locking Stem Extension 1/2"t0 2"
6 Cland A276:316 Stanless Steel -56- Multfil Seats & Packing 1/2't03"
7 Stem A276-316 Stainless Steel 7 Oxygen Cleaned VA 03
8 Lever nut 304 Stainless Steel - P
9 Body Seal RPTFE (/2" 103" -60- Static Grounded Ball & Stem 1/2"t03
ody Sea 0
! -GS CSA CGA 3.16 (RTFE Seat - All sizes) All
10 Body A351-CF8M
n Lever and grip SS w/vinyl -
[ Pressure/Temperature Ratings - Page M-12, Graph No. 8 ]
DIMENSIONS
PRODUCT NO.| SIZE A B C D E F WT.
76F-101-01 /4 0.37 0.95 1.91 112 1.60 3.85 0.47
76F-102-01 3/8” 0.37 0.95 1.91 112 1.60 3.85 0.44
76F-103-01A /2" 0.50 1.21 2.35 127 1.73 3.85 0.57
76F-104-01A 3/4” 0.81 1.39 277 1.62 1.96 3.85 0.91
76F-105-01A 17 1.00 1.67 334 2.00 227 4.75 1.38
76F-106-01A 1.25” 1.25 1.96 392 273 321 177 417
76F-107-01A 15 1.50 2.05 410 292 3.3 777 4.69
76F-108-01A 2’ 2.00 2.37 4.74 375 369 777 6.90
76F-100-01A kS 3.00 370 740 5.68 5.23 10.00 22.40

*LEAD FREE: The wetted surfaces of this product shall contain no more than 0.25% lead by weighted average. Complies with Federal Public Law 111-380. ANSI 3rd party approved and listed.
REV. 14FEB18

. _ integrated
A-18 Customer Service (704) 841-6000 industrial.apollovalves.com piping systems
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%poﬁﬁogmnusmm FLOW DATA

PRODUCTS FLOW DATA

The listed C, “factors” are derived from actual flow testing, at Apollo’s Pageland, South Carolina factory. These tests were completed using standard
“off the shelf” valves with no special preparation and utilizing standard schedule 40 pipe. It should be understood that these factors are for the valve
only and also include the connection configuration. The flow testing is done utilizing water as a fluid media and is a direct statement of the gallons of
water flowed per minute with a 1 psig pressure differential across the valve/connection unit. Line pressure is not a factor. Because the C is a factor, the
formula can be used to estimate flow of most media for valve sizing.

FLOW OF LIQUID C AP FLOW OF 643 1360 C
=CN\Soar 7 !

(AP) (P2)
(SpGr) (T)

or Ap = Q) (SpGr) or AP < 24X 107(SpGr) (T) (Q)?
(C)? (Cv)*(P»)

WHERE: WHERE:

* Q=FlowinUS gpm * Q=Flowin SCFH

* AP = Pressure drop (psig) e AP = Pressure drop (psig)

* SpGr = Specific gravity at flowing temperature * SpGr = Specific gravity (based on air = 1.0)
+ C, = Valve constant e P2 =0Outlet pressure-psia (psig + 14.7)

e T=(temp. °F + 460)
+ C,=Valve constant

CAUTION: The gas equation shown, is valid at very low pressure drop ratios.
The gas equation is NOT valid when the ratio of pressure drop (AP) to inlet
pressure (P1) exceeds 0.02.
NOTE: Only use the gas equation shown if (P1-P2)/P1is less than 0.02.
CV FACTORS FOR APOLLO® VALVES (CONTINUED ON M-4)
SIZE (IN.)
VALVE
1/4 3/8 1/2 3/4 1 1.25 1.5 2 2.5 3 4 6 8 10 12
70B-140 Series 8.4 72 15 30 43 48 84 108 190 370 670 -- -- -- --
70-100/200 Series 8.4 7.2 15 30 43 48 84 108 190 370 670 -- -- --
70-300/400 Series - - 15 30 43 48 84 108 - - - - - N ,
70-600 Series 23 45 5.4 12 14 21 34 47 - - - - - . -
70-800 Series 8.4 72 15 30 43 48 84 -- - - - - - - -
71-AR Series -- -- -- 30 43 48 84 108 190 370 -- -- -- -- --
71-100/200 Series - - - 30 43 48 84 108 190 370 - - -
72-100/900 Series -- -- 26 48 65 125 170 216 -- -- -- -- --
72-1xx-A/72-9xx-A Series -- -- 26 48 65 125 170 245 -- -- -- -- --
73A-100 Series 8.4 72 15 30 43 48 84 108 -- - - - - -
73-300/400 Series -- - 26 48 65 125 170 216 -- - - - - - -
74-100 Series 8.4 7.2 15 30 43 48 84 108 190 370 670 -- -- -- --
75-100 Series 8.4 72 15 30 43 48 84 108 190 370 670 -- -- -- --
76-AR Series 8.4 7.2 15 30 43 48 84 108 190 370 670 - - - -
76F-100 Series 81 15 15 51 68 125 177 389 - - - - - - -
76FJ-100 Series 81 15 15 51 68 125 177 389 - - - - - . -
76FK-100 Series 81 15 15 51 68 125 177 389 -- -- -- -- --
76-100 Series 8.4 7.2 15 30 43 48 84 108 190 370 - - -
76-300/400 Series -- - 26 48 65 125 170 216 - - . - - -
76-600 Series 2.3 45 54 12 14 21 34 47 - - - - - . -
76J-100 Series 8.4 72 15 30 43 48 84 108 190 370 - -
76J-AR Series 8.4 7.2 15 30 43 48 84 108 190 370 670 - - - -
76K-100 Series 8.4 72 15 30 43 48 84 108 190 370 - - -
76K-AR Series 8.4 72 15 30 43 48 84 108 190 370 670 - -
7K-100 Series -- -- 15 51 68 125 177 389 503 -- -- -- --
77-AR Series 81 15 15 51 68 -- 177 389 -- -- -- -- --
REV. 21APR17
integrated
piping systems Customer Service (704) 841-6000 industrial.apollovalves.com  M-3
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‘}l\poﬂﬁoé’mpusmm PRESSURE/TEMPERATURE RATINGS

PRODUCTS ENGINEERING DATA
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|Series 8155L |

Lead Free Products

Brass and Stainless Valves, Bronze Fittings, Brass Nipples & Pipe;

Galvanized Malleable Iron Fittings & Steel Pipe Nipples

All Smith-Cooper Lead Free Products are fully compliant with

Lead Free Products 3

Lead Free Bronze Fitting Specifications

the 2014 Federal Safe Water Drinking Act (SWDA) -
US Senate Bill S 3874 & California AB 1953

Galvanized malleable iron fittings are certified to; NSF/ANSI 372, SWDA and California AB1953 Lead Free
Galvanized steel nipples are certified to; NSF/ANSI 372, SWDA and California AB1953 Lead Free

Red brass seamless nipples and pipe are certified to SWDA and California AB 1953 Lead Free

Lead free valves are certified to; NSF/ANSI 372, SWDA and California AB1953 Lead Free

Lead free bronze fittings are certified to; NSF/ANSI 372, SWDA and California AB1953 Lead Free

Bronze fittings conform to AWWA C800

Bronze castings conform to ASTM B584, UNS Alloy C89833
Bronze fitting dimensions conform to ASME B16.15, Class125
NPT threads on all fittings conform to ASME B1.20.1
Bronze unions conform to specification A-A-59617
Manufacturing facilities are ISO 9001:2008

Thread protectors on all male threads

Fittings have SCI trademark and are 100% air tested

Certified to ANSI/NSF 372, SWDA and California AB 1953

ProPak™ Packaging
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Lead Free Valves

Series 8170L & 8171L

Brass Ball Valve

Certified to SWDA and California AB1953

Series 81551 & 8156L
Brass Ball Valve

o Certified to SWDA and California AB1953

o Certified to NSF/ANSI 61-8
600 Ib. CWP, 150 Ib. WSP up to 2”

400 Ib. CWP, 150 Ib. WSP 2 1/2” - 4 |

)

o Certified to NSF/ANSI 372 @c us®
e Full port APPROVED
e Forged brass body ;
« Blow-out proof stem : #
e Chrome plated ball
1| + 600 1b. CWP, 150 1b. WSP up to 2 = <gw>
EIN 400 Ib. CWP, 150 Ib. WSP 2 1/2” - 4”
A o UL Listed (1/4” - 2”) threaded
o F/M Approved, (1/2” -27)
] , CSA Approved under z21.15a for
1/2 psig (1/2” - 2”) — threaded
= e CSA Approved under 3-88 for 5 psig (1/2” — 2”) — threaded
31 o Approved under ANSI/ASME B16.33 spec for Gas Piping to
o 125psig (1/27-27)
5| * Meets Fed Spec WW-V-35, Type II, Class A, Style 3 (1/2” - 2”)
e Gonforms to MSS-SP110
¢ S0 9001:2008 manufacturer
Size Part Number Packing Weight
in Threaded | Sweat | Inner | Master| Ib
1/4  |01728170CL - 10 160 0.4
3/8 |01728170EL - 10 160 0.3
1/2  |01728170GL|01728171GL| 10 120 0.5
3/4 | 01728170IL | 01728171IL 6 72 0.7
1 01728170KL|01728171KL| 4 48 1.0
1-1/4 | 01728170LL |01728171LL| 4 24 1.7
1-1/2 |01728170ML|01728171ML| 6 18 23
2 |01728170NL|01728171NL| 4 8 3.5
2-1/2 | 01728170PL - 2 6 6.9
3 |01728170QL - 2 4 8.5
4 01728170TL - 2 16.6
Series 8175L & 8176L

Brass Ball Valve with Drain

Certified to SWDA and California AB1953
Certified to NSF/ANSI 372

600 Ib. CWP

Full port

Blow-out proof stem
Forged brass body
PTFE seats and seals

Fed. Spec. WW-V-35, Type I,

Class A Style 3
Conforms to MSS SP-110
IS0 9001:2008 manufacturer

i

Size Part Number Packing Weight
in | Threaded | Sweat Inner | Master | b
1/2 |01728175GL|01728176GL| 10 100 0.5
3/4 | 01728175IL | 01728176IL 48 0.9
1 |01728175KL |01728176KL 30 1.4

.
o Full port
o Forged brass body
e Chrome plated ball
o PTFE seats and seals
o Blow-out proof stem
o CSA Approved (1/2” thru 2”) - Threaded
 1S0 9001:2008 manufacturer
Size Part Number Packing Weight
in Threaded | Sweat Inner |Master| Ib
1/4  |01728155CL - 10 160 0.3
3/8 |01728155EL - 10 160 0.3
1/2  |01728155GL|01728156GL| 10 120 05
3/4 | 01728155IL | 01728156IL 10 60 0.7
1 01728155KL | 01728156KL 6 60 1.0
1-1/4 | 01728155LL [ 01728156LL 4 24 1.7
1-1/2 |01728155ML |01728156ML 4 16 2.3
2 01728155NL [01728156NL 2 16 35
2-1/2 | 01728155PL | 01728156PL 2 6.8
3 01728155QL |01728156QL 2 8.5
4 01728155TL | 01728156TL 1 16.0
Series 8160L
Nickel Plated Brass Ball Valve —
o Certified to SWDA and California AB1953 P

Certified to NSF/ANSI 61-8
600 Ib. CWP, 150 Ib WSP
Full port

Forged brass body, nickel plated
Chrome plated ball i
Blow-out proof stem

CSA Approved (1/2” - 27)
ISO 9001:2008 manufacturer

Size Part Number Packing Weight
in Threaded Inner | Master | b
1/8 01728160AL 10 160 0.3
1/4 01728160CL 10 160 0.3
3/8 01728160EL 10 160 0.3
1/2 01728160GL 10 120 0.5
3/4 01728160IL 10 60 0.7
1 01728160KL 6 60 1.0

1-1/4 01728160LL 4 24 1.7

1-1/2 01728160ML 4 16 2.3
2 01728160NL 2 16 3.5

71 SMITH-COOPER INTERNATIONAL® e TOLL FREE 1-800-766-0076 * FAX (323) 890-4456 ¢ www.smithcooper.com



AaronAgner
Highlight

AaronAgner
Highlight

AaronAgner
Highlight

AaronAgner
Highlight

AaronAgner
Rectangle


FEATURES & BENEFITS

» 300 WOG - 150 SWP

<Y Pattern
» Threaded Only
* Sizes 1/2" - 2"
DIMENSIONS
Part# (Size| a | L | D| A | B | C| E| F | P |H
532T03| 1/2" (0.09(2.21(059]|1.10|1.22|0.43(0.79|0.12]|0.75| 1.65
532704 | 3/4” (0.09(2.76|0.75|1.34|1.50|0.51(0.99|0.12]0.93| 1.97
532T05| 1" (0.10(3.15/099|1.58|1.77|0.59(1.26|0.16 | 1.08 | 2.29
532706 |1-1/4"(0.113.781.26|1.97 | 2.17 | 0.67 [ 1.50| 0.16 | 1.30 | 2.72
532707 |1-1/2" | 012 |4.33|1.50|2.21 | 2.44 | 0.71 [ 1.77]0.18 | 1.46 | 3.19
532708 2" |0.13(504|197|268|2.84(0.79|229(0.19(1.81|3.86
MATERIAL SPECIFICATIONS o‘
..
No. | Part Material . /
1 |Body [Cast Bronze ASTM B584 3
b !
2 |Cap Cast Bronze ASTM B584 e Be > il
| ,:~~, G .
3 |Disc [Cast Bronze ASTM B584 '721._,'
4 | Plug Brass ASTM B16 I.
5 |Pin Brass ASTM B16 1
\’)
or
Ny
o
18,
=
_C_LMIH.] 3
e L(Min.) ]

MATCO
NORCA

532 Bronze Swing Check Valve

Specification Sheet

uta)y

C(Min.)

www.matco-norca.com « mail@matco-norca.com
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W\ ASHCROFT

Trust the shield?
|45 1279SS 04L XGVSG 60#|

1279 Duragauge® Pressure Gauge

\ . N\
FEATURES GOLD \ p.¥>-
Service s

Custom dial printing options
Micrometer adjustable pointer

PLUS™ Performance option dampens vibration,
shock and pulsation effects

Pressure range from Vacuum to 30,000 psi

TYPICAL USES
Refineries
Chemical and petrochemical plants
Offshore oil rigs
Water and wastewater pressure control
Pulp and water
Mining and metals
Equipment skids
Specialized OEM equipment
Cryogenics

SPECIFICATIONS

1279

AIS| 316 tube
AISI 316
Weldeg ocket

SASHCROFT

OURAGAUGE:

44" dial size

KEY BENEFITS

Accuracy: +0.5% of span (ASME B40.100 Grade 2A) * Available with a wide variety of accessory and
Size: a4’ diaphragm seal assemblies

Range: Vacuum, Compound to 30,000 psi « Available with high process temperature
Process Connection Lower, back, side, top dissipation siphons

Location:

a NPT Male, 2 NPT Male,
%6-18 UNF-2B (high pressure connection)

Process Connection:

Case Style: Solid front with pressure relief back MIN/MAX TEMPERATURE LIMITS
Windo: Glass (STD) acnli, stter pro glass, I T I R
non-glare glass (OPT.) o -20°F t0 200°F | -20°F to 250°F | -40°F to 250°F
Movement: Rotary, adjustable, 400 SS, Teflon® coated y (-29°C t0 93°C) |(-29°C to 121°C) | (-40°C to 121°C)
Movement Materials: 400 SS, Teflon® coated pinion gear and segment PLUST™ -40°F t0 150°F | -40°F to 200°F | -40°F to 150°F
Dial: Aluminum, white background, black scale ’ (-40°C t0 66°C) | (-40°C1093°C) | (-40°Cto 66°C)
Pointer: Micrometer, adjustable, aluminum Glycerin il 20°F to 150°F | 20°F to 150°F 0°F to 150°F
(-7°Ct0 66°C) | (-7°Cto 66°C) (-18°C to 66°C)
Weather Protection: Dry case: Case not sealed, recommended for
weather protected environment only Silicone il -40°F to 150°F | -40°F to 200°F | -40°Fto 150°F
Liquid filled or field fillable: IP66 or NEMA 4X (S&P (-40°C t0 66°C) | (-40°Ct0 93°C) | (-40°C to 66°C)
tube anq socket), NEMA 4 (A&R tube and socket Halocarbon® -40°Ft0 150°F | -40°F to 200°F -40°F t0 150°F
Hermetically sealed: IP66 fill (-40°C 10 66°C) | (-40°C1093°C) | (-40°C to 66°C)

Dampening Options: Liquid: glycerin, silicone, Halocarbon®,

NON-WETTED COMPONENTS

(Meets UL 94 V-0)

PLUS!™ Performance
Mounting: Stem, surface (STD.), flush, pipe, remote (OPT.) Case Ring Pressure Relief Back
: Threaded
Approvals: CRN ’
T Phenolic Polycarbonate Polycarbonate
(Meets UL 94 V-0)

WETTED COMPONENTS

Bourdon Tube ‘ Process Connection Materials ‘ Joints
316L SS | 316L SS | Welded
316L SS | Steel | Welded

K-Monel® 500 Tube | Monel® 400 | Welded
€510 Phos. Bronze ‘ Brass ‘ Silver brazed

10of5

ashcroft.com
~ info@ashcroft.com
1.800.328.8258

All specifications are subject to change without notice.
All sales subject to standard terms and conditions.
©2018 Ashcroft Inc. 1279_gauge_ds4.0, Rev. D, 07/18
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W\ ASHCROFT

Trust the shield?®

1279 Duragauge® Pressure Gauge

ORDERING CODE Example: 451279 S SH 04 L XLL 15#

Dial Size/Model Code
451279 - 42" solid front 451279
System (tube and process connection)

A - Bronze tube, brass process connection, Max. pressure connection 1,000 psi

P - K-Monel® 500 tube, Monel® 400 process connection, Max. pressure 30,000 psi

R - 316L SS tube, steel process connection, Max. pressure 30,000 psi
S - 316 SS tube, 316L SS process connection, Max. pressure 30,000 psi S
Case Design

S - Solid front case, dry

SH - Solid front case, dry, hermetically sealed SH

SL - Solid front case, liquid filled (glycerin STD.)

Process Connection Sizes

02 - ¥ NPT Male, N/A for ranges over 20,000 psi

04 - 2 NPT Male, N/A for ranges over 20,000 psi 04
09 - %6-18 UNF-2B, high pressure fitting, pressures over 20,000 psi (STD.)

AM - AND 10050-4 (% tubing connection)

RW - SAE “46-20 Straight thread

Process Connection Location

L- Lower L
B - Back

D - Side (3 o’clock)

E - Side connection (9 o’clock)

T - Top connection

Options (If choosing an option(s) must include a “X”) (See Table 1 on page 5 for more options) X

GV - Silicone case fill

GX - Halocarbon® case fill
LL - PLUS!™ Performance LL
NH - SS tag wired to case

PD - Acrylic window (STD. with liquid filled or hermetically sealed cases)
C4 - Individual calibration chart (in accordance with ASME B40.100:2013. Accuracy traceable to NIST)
6B - Cleaned for oxygen service

Range (coding examples only, see range table on page 3 for all standard ranges)

Single Scales

15# - 15 psi 15#
1BR - 1 bar

1KG - 1 kg/cm?

100KP - 100 kPa

Dual Scales

15#/BR - 15 psi inner scale, 1 bar outer scale

1BR/# - 1 bar inner scale, 15 psi outer scale

20f5

All specifications are subject to change without notice. “ ashcroft.com

All sales subject to standard terms and conditions. ' info@ashcroft.com [
©2018 Ashcroft Inc. 1279_gauge_ds4.0, Rev. D, 07/18 1.800.328.8258 I It
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W\ ASHCROFT

Trust the shield?®

1279 Duragauge® Pressure Gauge

STANDARD PRESSURE RANGES

£ psi bar kPa mPa kg/cm?
E 30IMV N1BR N100KP N1MP N1KG
= - N1/0.6BR N100/60KP 0.1/0.06MP N1/0.6KG
V/15# - - - -
- N1/1.5BR N100/150KP NO.1/0.15MP N1/1.5KG
e V/30# - - - -
§_ - N1/3BR N100/300KP NO0.1/0.3MP N1/3KG
g V/60# - - - -
e - N1/5BR N100/500KP NO.1/0.5MP N1/5KG
V/100# - - - -
- N1/9BR N100/900KP NO0.1/0.9MP N1/9KG
15# 1BR 100KP 0.1MP 1KG
204 - - - -
- 1.6BR 160KP 0.16MP 1.6KG
30# - - - -
- 2.5BR 250KP 0.25MP 2.5KG
60# 4BR 400KP 0.4MP 4KG
- 6BR 600KP 0.6MP B6KG
100# - - - -
120# - - - -
- 10BR 1000KP 1MP 10KG
160# - - - -
200# - - - -
- 16BR 1600KP 1.6MP 16KG
300# - - - -
- 25BR 2500KP 2.5MP 25KG
® 400# - - - -
‘a' 500# - - - -
g 600# 40BR 4000KP 4MP 40KG
e 800# - - - -
2 - 60BR 6000KP 6MP 60KG
= 10004 - - - -
1500# 100BR 10000KP 10MP 100KG
2000# - - - -
- 160BR 16000KP 16MP 160KG
3000# - - - -
- 250BR 25000KP 25MP 250KG
4000# - - - -
5000# - - - -
6000# 400BR 40000KP 40MP 400KG
8000# - - - -
- 600BR 60000KP 60MP 600KG
10000# - - - -
15000# 1000BR 100000KP 100MP 1000KG
20000# - - - -
- 1600BR - 160MP 1600KG
30000# - - - -
2500BR - 250MP 2500KG
30f5
All specifications are subject to change without notice. ashcroft.com
All sales subject to standard terms and conditions. ~ info@ashcroft.com
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Trust the shield?®

1 L
Data Sheet

1279 Duragauge® Pressure Gauge

DIMENSIONS in [ ] are millimeters

For reference only, consult Ashcroft for specific dimensional drawings

Dial Size Weight
Inches oz / kg

4v; 5.81 3.36 5.07 106 5375 162 3.92 0.73 0.22 262 094 2625 25(Dry)
2 [1476]  [853] [1287] [40.6]  [137]  [41.2]  [996]  [184]  [55]  [66.7]  [23.9] 67] 3.5 (LF)

: e,
— |

3-L dia. holes

on E dia. T

bolt circle I
/2 NPT or
/. NPT

1278M Series Flush Mounting Ring

1278M Series Flush Mounting Ring. Used to flush mount gauge case
1279(*)S. Black finish (STD.); Polished SS finish (OPT.)

Gauge Size Ring "B" Size of | "C" Size of
Inches 0.D. 3 Screws Washers

4 [152] 5625 w1004 %1%  Thex Thex %

[148]
< WASHER “C” “B" (3REQD,
SPACER POST
K Y (3 REQ'D) \

PANEL

MOUNTING\

RING

1

\
iy

RING O.D.
PANEL CUTOUT
“A” DIA. /64

\

\

\‘H
T
-
i

i
7
1
,\>
(¢}
2

| 40f5
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©2018 Ashcroft Inc. 1279_gauge_ds4.0, Rey‘ D, 07/18 1 .800. 328 8258

| LI A L
| i \\ |
AL RN 0 | 1) ([VUF ALLER ™Y | FERG R i 8



CameronGillespie
Highlight


Data Sheet

1279 Duragauge® Pressure Gauge

TABLE 1 - OPTIONS

CoveToron

Gauges calibrated to compensate for absolute pressure
DA Dial marking (text marking on the dial)
EP Maximum pointer (adjustable, N/A with liquid filled or hermetically sealed cases)
GV Silicone case fill
GX Halocarbon® case fill
HY Hydrostatic/.pneumatic testing (system pressurized to 150% of rated system pres-
sure for 5 minutes. Overload stop STD.)
LL PLUS!™
NG Non-glare glass (N/A with liquid fill or hermetically sealed cases)
NH SS tag wired to case
oS Overload stop
PD Acrylic window (STD. with liquid filled or hermetically sealed cases)
SH Red set hand, stationary
SG  Safety glass
TS Throttle screw (STD. with liquid filled, hermetically sealed or PLUS!™ Performance)
VS Underload stop
ca Individual calibration chart (in accordance with ASME B40.100:2013. Accuracy
traceable to NIST)
6B Cleaned for oxygen service
56 Flush mounting ring
All specifications are subject to change without notice. “ ashcroft.com ‘
All sales subject to standard terms and copditiops. ~ info@ashcroft.com i [ ‘
©2018 Ashcroft Inc. 1279_gauge_ds4.0, Re‘v' P’;97/18 ; ‘1,800,3?8.525§ | ! ‘ i il
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ABB MEASUREMENT & ANALYTICS | DATA SHEET | DS/WM-EN REV. AA

WaterMaster
Electromagnetic flowmeter




Measurement made easy
The perfect fit for all water and
waste water applications

State-of-the-art technology

- revolutionary data storage enables transmitter
interchange and commissioning without the need for
re-configuration

. self-calibrating transmitter with ultra-low temperature
coefficient for highest accuracy

Versatile and simple configuration

 'Through-the-Glass' (TTG) configuration eliminating the
need to remove the cover

- smart key based functionality

- 'Easy Setup' function

VeriMaster in situ verification software option
» enables the customer to perform in situ verification of the
flowmeter system

Unparalleled service ability

- fault-finding Help texts on the display

- minimized downtime with replaceable electronics
cartridges

MID and OIML R49 approved with R49 self-checking

- type-approved to accuracy Class 1 and Class 2 for any pipe
orientation and bidirectional flows

- type P-approved continuous self-checking of the sensor
and transmitter to ensure the highest accuracy and long-
term performance
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The Company

ABB is an established world force in the design and
manufacture of instrumentation for industrial process
control, flow measurement, gas and liquid analysis and
environmental applications.

As a world leader in process automation technology our
worldwide presence, comprehensive service and application-
oriented know-how make ABB a leading supplier of flow
measurement products.

Introduction

Setting the standard for the Water Industry

The WaterMaster range, available in sizes 10 to 2400 mm (3/s
to 96 in.), is designed specifically for use on the many diverse
applications encountered in the Water and Waste-water
industry. The modular design concept offers flexibility, cost-
saving operation and reliability while providing a long service
life and exceptionally low maintenance.

Integration into ABB asset management systems and use of
the self-monitoring and diagnostic functions increase the
plant availability and reduce downtimes.

VeriMaster - the verification tool

An easy-to-use utility, available through the infra red service
port. Uses the advanced self-calibration and diagnostic
capability of WaterMaster, coupled with fingerprinting
technology, to determine the accuracy status of the
WaterMaster flowmeter to within *1 % of its original factory
calibration. VeriMaster also supports printing of calibration
verification records for regulatory compliance.

Diagnostic functions

Using its diagnostic functions, the flowmeter monitors both
its own operability and the process. Limit values for the
diagnostic parameters can be set locally. When these limits
are exceeded, an alarm is tripped. In the event of an error,
diagnostic-dependent help text appears on the display. This
considerably simplifies and accelerates the troubleshooting
procedure.

In accordance with NAMUR NE107, alarms and warnings are
classified with the status of 'Maintenance Required’, 'Check
Function', 'Failure’ and 'Out of Specification'.

Flow performance

Utilizing its advanced filtering methods, the WaterMaster
improves accuracy even under difficult conditions.
WaterMaster has an operating flow range with 0.4 %
accuracy as standard (+0.2 % optional) in both forward and
reverse flow directions.

Easy and quick commissioning

'Fit-and-Flow' data storage inside WaterMaster eliminates the
need to match sensor and transmitter in the field. On initial
installation, the self-configuration sequence automatically
replicates into the transmitter all calibration factors, meter
size and serial numbers, as well as customer site-specific
settings, eliminating the potential for error.

Intuitive, convenient navigation

The 'Easy Setup' function reliably guides unpracticed users
through the menu step by step. The smart key based
functionality makes handling a breeze - it's just like using a
cell phone. During configuration, the permissible range of
each parameter is indicated on the display and invalid entries
are rejected.

Universal transmitter — powerful and flexible

The backlit display can be rotated easily without the need for
tools. The contrast is adjustable and the display fully-
configurable. The character size, number of lines and display
resolution (number of decimal points) can be set as required.
In multiplex mode, several different display options can be
pre-configured and invoked one after the other.

The smart modular design of the transmitter unit enables
easy disassembly without the need to unscrew cables or
unplug connectors. HART is used as the standard
communications protocol. Optionally, the transmitter is
available with PROFIBUS DP or MODBUS communication.
Assured quality

WaterMaster is designed and manufactured in accordance
with international quality procedures (ISO 9001) and all
flowmeters are calibrated on nationally-traceable calibration
rigs to provide the end-user with complete assurance of both
quality and performance of the flowmeter.
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...Introduction
WaterMaster - always the first choice
WaterMaster sets the standard for the water industry. The

specification, features and user benefits offered by this range

are based on ABB's worldwide experience in this industry and
they are all targeted specifically to the industry's
requirements.

Submersible and buriable

WaterMaster sensors have a rugged, robust construction to
ensure a long, maintenance-free life under the arduous
conditions experienced in the Water and Waste Industry. The
sensors are, as standard, inherently submersible (IP68, NEMA
6P), thus ensuring suitability for installation in chambers and
metering pits that are susceptible to flooding.

A unique feature of the WaterMaster sensors is that sizes
DN40 to DN2400 (1¥2 to 96 in. NB) are buriable; installation
simply involves excavating to the underground pipe, fitting
the sensor, cabling back to the transmitter and then
backfilling the hole.

The WaterMaster family

Overview of the WaterMaster
A wide range of features and user benefits are built into
WaterMaster as standard:

bi-directional flow

unique self-calibrating transmitter (patented) for the
ultimate in stability and repeatability

OIML-type continuous self-checking, with alarms, ensures
both sensor and transmitter accuracy

true electrode and coil impedance measurement
comprehensive simulation mode

universal switch-mode power supply

(options are available for AC and DC supplies)
comprehensive self-diagnostics compliant with

NAMUR NE107

programmable multiple-alarm capability

bus options: HART (4 to 20 mA), PROFIBUS DP (RS485),
MODBUS (RS485)

3 configurable pulse / frequency and alarm outputs
advanced infrared service port supports remote HMI,
HART, cyclic data out and parameter download
VeriMaster in situ verification software available as option
read-only switch and ultra-secure service password for
total security
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OIML / MID approved

WaterMaster has been type tested and Internationally
approved to the highest accuracy class 1 and 2 for cold and
hot potable water meters — OIML R49-1 (Organisation
Internationale de Métrologie Légale). For full details, OIML
R49 is available to download from www.oiml.org. Its
requirements are very similar to other International
standards, such as EN14154 and ISO4064.

WaterMaster has been assessed by type approval at the
National Measurement Office (NMO) to OIML R49 and passed
to the very highest accuracy designations for sizes DN4O to
DN200 (1¥2 to 8 in. NB).

The approval is for:

- Class 1and Class 2 accuracy (calibration option)

- Environmental class T50 for water temperatures of
0.1to 50 °C (32.18 to 122 °F)

- Electromagnetic Environment E2 (10 V/m)

- Any pipe orientation

- 5 Diameters upstream pipe

« 0 Diameters downstream pipe

« Pressure Loss Class <0.25 bar (3.62 psi)

- Integral or remote transmitter (<200 m [<656 ft.] cable)

-« DN40 to DN200 (1% to 8 in. NB), bi-directional flow

A major advance in WaterMaster is the self-checking
capabilities that meet and exceed the R49 requirements and
is the first electromagnetic flowmeter to be approved to
OIML Type P permanent self checking during normal
operation (not just at startup) and alarm indication for:

- transmitter and sensor status, with an accuracy alarm

- program ROM and RAM status

- double, independent storage of totalizer values, in both

the sensor and transmitter non-volatile memories
- display test

The OIML R49-1 certificate of conformity is available from:
http://www.abb.com/product/seitp330/
b42ec2377d3293cdc12573de003db93b.aspx

WaterMaster is also approved under the EU Measuring
Instruments Directive (MID) 2004 /22/EC, that covers putting
into use water flowmeters for certain applications. MID
WaterMaster is secured against tamping and is available as an
option, along with fingerprinting for ABB VeriMaster in situ
verification product, with certificate printout to *1 %
accuracy.

WaterMaster certificates of EC type-examination of a

measuring instrument are available from:
http://www.abb.com/product/seitp330/
b42ec2377d3293cdc12573de003db93b.aspx

Superior control through advanced sensor design

The innovative, patented octagonal sensor design improves
flow profile and reduces up- and down-stream piping
requirements for the most commonly used sizes of 40 to 200
mm (1%z to 8 in.). This optimized full bore meter provides
impressive results in the most difficult of installation
requirements.

WaterMaster sensors are also available in reduced-bore
geometries giving the ultimate in low-flow performance with
a very high turn-down range.

The unique design of the reduced-bore sensor conditions the
flow profile in the measuring section so that distortions in
the flow profile, either upstream or downstream, are
flattened. The result is excellent in situ flowmeter
performance, even with very bad hydraulic installation
conditions.
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Specification
WaterMaster specification to OIML R49 Class 1
47 K DN100 (4 in. NB)
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Although OIML R49 does not define the flow accuracy below Q1, WaterMaster continues to measure flow at lower flow rates
down to a cutoff velocity of 5 mm/s (0.2 in./s). The accuracy between cutoff and Q1 is typically 0.9 mm/s (+0.04. in./s).
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WaterMaster optimized full-bore meter (FEV) / full-bore meters (FEF, FEW) flow performance - m3/h

Standard Calibration - 0.4 % Class 2 High Accuracy Calibration - 0.2 % Class 1
DN Q4 Q3 Qo Q2 Q1 Qp20 Q2 Q1
10 3.1 2.5 0.167 0.013 0.008 0.31 0.02 0.012
15 7.88 6.3 0.42 0.032 0.02 0.79 0.05 0.03
20 125 10 0.67 0.05 0.032 1.25 0.08 0.05
25 20 16 1.1 0.08 0.05 2 0.13 0.08
32 31.25 25 1.67 0.13 0.08 3 0.20 0.13
40* 50 40 4.2 0.2 0.13 6 0.32 0.2
50* 79 63 4.2 0.32 0.20 7.9 0.5 0.32
65* 125 100 6.7 0.5 0.32 12.5 0.8 0.5
80* 200 160 10.7 0.81 0.51 16 1.3 0.8
100* 313 250 16.7 1.3 0.79 25 2 1.25
125*% 313 250 16.7 1.3 0.79 25 2 1.25
150* 788 630 42 3.2 2.0 63 5 3.2
200* 1,250 1,000 67 5.1 3.2 100 8 5
250 2,000 1,600 107 8.1 5.1 160 13 8
300 3,125 2,500 167 12.7 7.9 250 20 12.5
350 5,000 4,000 267 20.3 12.7 400 32 20
400 5,000 4,000 267 20.3 12.7 400 32 20
450 7,875 6,300 420 32 20 630 50 32
500 7,875 6,300 420 32 20 630 50 32
600 12,500 10,000 667 51 32 1000 80 50
700 20,000 16,000 1600 102 64 1600 160 100
750 20,000 16,000 1600 102 64 1600 160 100
30in. (750) 20,000 16,000 1600 102 64 1600 160 100
800 20,000 16,000 1600 102 64 1600 160 100
900 31,250 25,000 2500 160 100 2500 250 156
1000 31,250 25,000 2500 160 100 2500 250 156
42in 31,250 25,000 2500 160 100 2500 250 156
1100 31,250 25,000 2500 160 100 2500 250 156
1200 50,000 40,000 4000 256 160 4000 400 250
1350 78,750 63,000 6300 403 252 6300 630 394
1400 78,750 63,000 6300 403 252 6300 630 394
1500 78,750 63,000 6300 403 252 6300 630 394
60 in. (1500) 78,750 63,000 6300 403 252 6300 630 394
1600 78,750 63,000 6300 403 252 6300 630 394
1650 78,750 63,000 6300 403 252 6300 630 394
1800 125,000 100,000 10000 640 400 10000 1000 625
1950 125,000 100,000 10000 640 400 10000 1000 625
2000 125,000 100,000 10000 640 400 10000 1000 625
2200 200,000 160,000 16000 1024 640 16000 1600 1000
2400 200,000 160,000 16000 1024 640 16000 1600 1000

* OIML R49 Certificate of Conformance to Class 1 and Class 2, with OIML R49 and MID versions available.
Q2=1.6*Q1
Q4=125*Q3

Note: OIML R49-1 allow Class 1 only for meters with Q3 * 100 m3/h. Meters outside this range have been tested and conform to
Class 1.
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WaterMaster optimized full-bore meter (FEV) / full-bore meters (FEF, FEW) flow performance - gal/min

DS/WM-EN REV. AA

Standard Calibration 0.4 % Class 2

High Accuracy Calibration 0.2 % Class 1

NPS/NB (DN) Q4 Q3 Q.. Q2 Q1 Qs Q2 Q1
3/, (10) 13.8 11 073 0.06 0.035 1.38 0.09 0.053
1/,(15) 34.7 27.7 1.85 0.14 0.09 3.48 0.22 0.14
3/, (20) 55 a4 2.94 0.22 0.14 5.5 0.35 0.22

1 (25) 88 70.4 a7 0.35 0.22 8.8 0.57 0.35
11/,(32) 137.6 110 7.3 0.57 035 13.2 0.88 0.57
11/,(40) 220 176 185 0.89 0.56 26.4 1.41 0.88

2 (50) 347 277 185 1.41 0.88 34.7 2.22 1.39
21/, (65) 550 440 29.4 2.24 1.40 55.0 3.52 2.20

3(80) 881 704 47.0 3.58 2.24 70.4 5.64 3.52

4(100) 1,376 1,101 73.4 5.59 3.49 110 8.81 5.50

5 (125) 1,376 1,101 73.4 5.59 3.49 110 8.81 5.50

6 (150) 3,467 2,774 185 14.1 8.81 277 22.2 13.9

8 (200) 5,504 4,403 294 22.4 14.0 440 35.2 22.0
10 (250) 8,806 7,045 470 35.8 22.4 704 56.4 35.2
12 (300) 13,759 11,007 734 55.9 34.9 1,101 88.1 55.0
14 (350) 22,014 17,611 1,174 89.5 55.9 1,761 141 88.1
16 (400) 22,014 17,611 1,174 89.5 55.9 1,761 141 88.1
18 (450) 34,673 27,738 1,849 141 88.1 2,774 222 139
20 (500) 34,673 27,738 1,849 141 88.1 2,774 222 139
24 (600) 55,036 44,029 2,935 224 140 4,403 352 220

27/28* (700) 88,057 70,446 7,045 451 282 7,045 704 440
30 (750) 88,057 70,446 7,045 451 282 7,045 704 440
32 (800) 88,057 70,446 7,045 451 282 7,045 704 440
36 (900) 137,590 110,072 11,007 704 440 11,007 1,100 688

39/40* (1000) 137,590 110,072 11,007 704 440 11,007 1,100 688

42 (1050) 137,590 110,072 11,007 704 440 11,007 1,100 688

44 (1100) 137,590 110,072 11,007 704 440 11,007 1,100 688

48 (1200) 220,143 176,115 17,611 1,127 704 17,611 1,761 1,101
52 (1350) 346,726 277,381 27,738 1,775 1,110 27,738 2,773 1,733
54 (1400) 346,726 277,381 27,738 1,775 1,110 27,738 2,773 1,733
60 (1500) 346,726 277,381 27,738 1,775 1,110 27,738 2,773 1,733
66 (1600) 346,726 277,381 27,738 1,775 1,110 27,738 2,773 1,733
68 (1650) 346,726 277,381 27,738 1,775 1,110 27,738 2,773 1,733
77 (1800) 550,358 440,287 44,029 2,818 1,761 44,029 4,403 2,752
77 (1950) 550,358 440,287 44,029 2,818 1,761 44,029 4,403 2,752
78 (2000) 550,358 440,287 44,029 2,818 1,761 44,029 4,403 2,752
78 (2000) 550,358 440,287 44,029 2,818 1,761 44,029 4,403 2,752
84 (2200) 880,573 704,459 70,446 4,509 2,818 70,446 7,045 4,403
96 (2400) 880,573 704,459 70,446 4,509 2,818 70,446 7,045 4,403

*Size is dependent on flange specification

Q2=1.6*Q1
Q4=1.25*Q3
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WaterMaster reduced-bore meter (FER) flow performance - m3/h (gal/min)
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Class 2 specification

Class 1 specification

Size Q, Q, Qv Q, Q, Q)0 Q, Q,
mmin m?/h m?/h m?/h m?/h m?/h R m*/h m?/h m?/h R
(Ugal / min) (Ugal / min) (Ugal / min) (Ugal / min) (Ugal / min) (Ugal / min) (Ugal / min) (Ugal / min)
40 1Y, 31(138) 25 (110) 0.83 (1.05) 0.063 (0.28) 0.04 (0.18) 630 1.7 (7.48) 0.1 (0.44) 0.063 (0.28) 400
50 2 50 (220) 40 (176) 1.0 (4.40) 0.1(0.44) 0.063 (0.28) 630 2.0(8.8) 0.16 (0.7) 0.1 (0.44) 400
65 2V, 79 (347) 63 (277) 1.6 (7.04) 0.16 (0.7) 0.1 (0.44) 630 3.2 (10.56) 0.25 (1.1) 0.16 (0.7) 400
80 3 125 (550) 100 (440) 2.0 (8.80) 0.25 (1.1) 0.16 (0.7) 630 4.0 (17.6) 0.4 (1.76) 0.25 (1.1) 400
100 4 200 (880) 160 (704) 3.2 (10.56) 0.41(1.8) 0.25(1.1) 630 6.4 (28) 0.64 (2.8) 0.4 (1.76) 400
125 5 200 (880) 160 (704) 3.2 (10.56) 0.41(1.8) 0.25(1.1) 630 6.4 (28) 0.64 (2.8) 0.4 (1.76) 400
150 6 500 (2200) 400 (1760) 8.0 (35.20) 1.0 (4.4) 0.63 (2.77) 630 16 (70.4) 1.6(7) 1.0 (4.4) 400
200 8 788 (3470) 630 (2770) 13.0(67.2) 1.6 (7.04) 1.0 (4.4) 630 25 (110) 2.5(11) 1.6(7) 400
250 10 1250 (5500) 1000 (4400) 20 (88) 2.5(11.01) 1.6(7) 630 40 (176) 4.0 (17.6) 2.5(11) 400
300 12 2000 (8810) 1600 (7045) 32 (140.8) 4.1 (18.05) 2.5 (11) 630 64 (281.6) 6.4 (28) 4.0(17.6) 200
350 14 2000 (8810) 1600 (7045) 32 (140.8) 6.4 (28.18) 4.0 (17.6) 400 64 (281.6) 12.8 (56) 8.0 (35.2) 200
375 15 2000 (8810) 1600 (7045) 32 (140.8) 6.4 (28.18) 4.0 (17.6) 400 64 (281.6) 12.8 (56) 8.0 (35.2) 200
400 16 3125(13760) 2500 (11007) 50 (220) 10 (44) 6.3 (27.7) 400 100 (440) 20 (88) 12.5 (55) 200
450 18 3125(13760) 2500 (11007) 50 (220) 10 (44) 6.3 (27.7) 400 100 (440) 20 (88) 12.5 (55) 200
500 20 5000 (22014) 4000 (17610) 80 (352) 16 (70.45) 10 (44) 400 160 (70.4) 32 (141) 20 (88) 200
600 24 7875 (34670) 6300 (27740) 126 (554.4) 25.2 (110.9) 15.8 (70) 400 252 (1108) 50.4 (222) 31.5(138.7) 200
Q2=1.6*Q1
Q4=1.25*Q3

Q3/Q1=R
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Specification - Sensor

Functional specification
Temperature limitations
Ambient temperature
Remote transmitter
Integral transmitter
Process temperature

—20to 70 °C (-4 to 158 °F)

—20 to 60 °C (-4 to 140 °F)
See table below.

0.1to 50 °C (32.2 to 122 °F)
OIML R49 T50 Approved

Medium temperature °C (°F)

Code Lining Flange material Minimum Maximum
FEF, FEW3 Hard rubber Carbon steel -10(14) 80 (176)
Stainless steel -10(14) 80 (176)
FEW1 PTFE Carbon steel -10(14) 80(176)
Stainless steel -25(-13) 80(176)
FEW3 PTFE Carbon steel -10(14) 80(176)
Stainless steel -10(14) 80 (176)
FEW3 Elastomer Carbon steel -5 (23) 80 (176)
Stainless steel -5(23) 80 (176)
FEF, FER Elastomer Carbon steel -6 (21) 70 (158)
FEV Polypropylene -6 (21) 70 (158)

Physical specification
Wetted parts
Electrode material
Stainless steel 316 L / 316 Ti
Super-austenitic steel
Hastelloy® C-22 and Hastelloy C4
(other electrode materials available on request)
Potential equalizing rings
Minimum of 1 recommended
Lining material / potable water approvals

Potable Water Approvals

Pressure limitations
As flange rating
PN25 Max Process Temp 50 °C (122 °F)
PN40 Max Process Temp 40 °C (104 °F)
OIML / MID Approved Meters 16 bar (232 psi)
UL Fire Service approved meters 285 psi
Pressure equipment directive 97/23/EC
This product is applicable in networks for the supply,
distribution and discharge of water and associated
equipment and is therefore exempt.
IP rating
IP68 (NEMA 6) to 7 m (20 ft.) depth
Note. Not sizes DN10 to DN32 (3/8 -1 % in. NB)
IP67 (NEMA 4X) — DN10 to DN32 (3/8 -1 ¥ in. NB)
Buriable (sensor only)
FEV — DN40 to 200 (1 %2 to 8 in. NB)
FER — DN40 to 600 (1 ¥ to 24 in. NB)
FEF — DN250 to 600 (10 to 24 in. NB)
FEW — DN450 to 2400 (18 to 96 in. NB)
to 5 m (16 ft.) depth
Conductivity
>20 uS cm-1
Transmitter mounting
Integral (not FEF) or remote
Electrical connections
20 mm glands
Y2 in. NPT
20 mm armored glands
Sensor cable
ABB WaterMaster cable available in two forms -
standard and armored
Maximum length 200 m (660 ft.)
Suspended solids

Suspended solids percentage of process medium should

not exceed 6 % of total volume

WRAS Az/
Code Size Range Liner WRAS ____~ ACS DVGW NSF-61 NZS
60°C
4020
DN10to 32
v
FEW1 (¥ to 1% in. NB) PTFE
DN10 to 600
FEWS3 (35 to 24 in. NB) PTFE
DN40 to 2400
v v
FEW3 (1%: to 96in. NB) Elastomer
DN40 to 2400 Hard
v v v
FEW3 (1%t096in.NB) rubber
FEV DN40 tc? 200 Poly- v v v v v
(1*%2to 8in.NB) propylene
DN250 to 600
v v v v v
FEF (10 to 24 in. NB) Elastomer
FEF DN250 t<.> 600 Hard v v v v
(10to24in.NB) rubber
FER DN40 to 600 Elastomer v v v 4

(1% to 24 in. NB)

*Size is dependent on flange specification

Lining protection plates
Not required
Installation conditions (recommended)
Straight pipe requirements

Upstream Downstream
FEW / FEF 5x DN 2xDN
FEV 5x DN O xDN
FER O x DN O xDN

Pressure loss

Negligible at Q3 All full bore meters

<0.25 bar (<3.62 psi) at Q3 FEV (DN40 to 200
[1¥2 to 8 in. NB])
<0.63 bar (<9.13 psi) at Q3 FER (DN40 to 600

[1¥2 to 24in. NB])
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Non-wetted parts
Flange material
Carbon steel DN20 to DN2400 (¥4 to 96 in. NB)
Stainless steel DN10 to DN2400 (3s to 96 in. NB)
SGiron FEV — DN40 to DN150 [1 %2 to 6 in. NB)
FER — DN40 to DN150 [1 ¥ to 6 in. NB)

Meter tube
Stainless steel DN10 to DN2400 (3& to 96 in. NB)

Housing material
Carbon steel FEV — DN40 to 200 (1¥2 to 8 in. NB)
FEW — DN450 to 2400 (18 to 96 in. NB)
Plastic FEF — DN250 to 600 (10 to 24 in. NB)
Aluminium FEW - DN10 to 400 (3% to 16 in. NB)

Terminal box material
Polycarbonate

Cable gland material
Plastic, brass

Paint specification
Zinc-based primed (all sensors), paint coat 270 pm thick
RAL 9002 (light grey)

11
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Specification - transmitter

Functional specification
Power supply
Mains 85t0265VAC @ <7 VA
Low voltage 24V AC +10 % /-30 % @ <7 VA
DC 24V 130 % @ <04 A
Supply voltage fluctuations within the specified range have
no effect on accuracy
Digital Outputs (3)
Rating 30 V @ 220 mA, open collector, galvanically isolated*
Maximum output frequency 5250 Hz
1 off dedicated to Alarm / Logic, programmable function
2 off configurable to either Pulse / Frequency or Alarm/
Logic function
Current output — HART FEX100 variant
4 to 20 mA or 4 to 12/20 mA, galvanically isolated*
Maximum loop resistance 750 W
HART protocol Version 5.7 (HART registered)
Signal levels compliant with NAMUR NE 43 (3.8 to 20.5 mA)
Low alarm 3.6 mA, High alarm 21.8 mA
Additional accuracy
*+0.1 % of reading
Temperature coefficient: typically <+20 ppm/°C
RS485 Communications — PROFIBUS FEX100-DP variant
Registered name: FEX100-DP
RS485 (9.6kbps to 1.5Mbps), galvanically isolated
DPVO, DPV1
PA Profile 3.01
Standard idents: 9700, 9740, 9741
FEX100-DP specific ident: 3431
3 Concurrent MS2 master connections
RS485 Communications - MODBUS FEX100-MB variant
MODBUS RTU protocol
RS485 (9.6kbps to 115.2kbps), galvanically isolated
Electrical connections
20 mm glands %z in. NPT, 20 mm armored glands
Temperature limitations
Ambient temperature  -20 to 60 °C (-4 to 140 °F)
Temperature coefficient Typically <*10 ppm/°C @
Vel 0.5 mls

* When installed, do not leave galvanically isolated circuits
(pulse and current) floating.

Environmental protection
Humidity: 0to 100 %
Rating: IP67 (NEMA 4X) to 1m (3.3 ft.) depth
Tamper-proof security
Write access prevented by internal switch combined with
external security seals for MID applications
Languages
English, French, German, Italian, Spanish, Polish
Infrared service port
USB adapter (accessory), USB 1.1. and 2.0 compatible
Driver software for Windows 2000, XP, 7 (32-bit) and Vista
Housing material
Powder-coated aluminium with glass window
Paint specification
Paint coat *70 um thick RAL 9002 (light grey)
Transmitter vibration testing
Vibration level: 7 m/s?
Frequency range: 20 to 150 Hz
No. of sweeps in 3 orthogonal planes: 20
Undetectable shift in transmitter span or zero performance
Hazardous approvals
FM & FMc Class 1 Div 2
(FMlistingNI /1/2 /ABCD /T4,S /1Ll /2 / FG /T4,
Ta=60C; Type 4X, IP67 — for transmitter and integral
mounting
Ta=70C, Type 6P, IP68 — for remote sensor type,
IP67 on DN10 to 32 [3/8 to 11/4 in.NB])
(FMc listingNl /1 /2 /ABCD / T4,DIP /Il 1ll /2 / FG /T4,
Ta=60C; Type 4X, IP67 — for transmitter and integral
mounting
Ta=70C, Type 6P, IP68 — for remote sensor type, IP67 on
DN10 to 32 [3/8 to 11/4 in.NB])
FET, FEV, FEW and FEF DN700 to 2200 (27/28* to 84 in. NB)

only
*Size is dependent on flange specification

ATEX/UKEX* Zone 2,21 & 22

113G ExnAIICT5 Ge

112 D Ex tb IlIC T100°C Db

TA = -20°C to +60°C (integral transmitter)

TA = -20°C to +70°C (remote sensor)
|IECEx* Zone 2,21 & 22

Ex tb 11IC T100°C Db

Ex nAIIC T5 Gc

TA = -20°C to +60°C (integral transmitter)

TA = -20°C to +70°C (remote sensor)
*FEW, FEV, FET and FEF 3700 (27/28 in. NB) only

Declaration of Conformance

Copies of CE certification will be available on request.
WaterMaster has OIML R49 Certificate of Conformity to
accuracy class 1 and 2 (FEV DN40 to 200 [1¥2 to 8 in.NB]).
Copies of accuracy certification are available on request.
WaterMaster (FEV DN40 to 200 [1% to 8 in.NB]) has been
type examined under directive MID 2004 /22/EC, Annex MI-
001. Copies of this certificate are available on request.
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Transmitter connections

Transmitter terminal connections overview

This section is intended to give an overview of installation of a flowmeter. For Installation requirements, technical information
and Health and safety precautions — refer to the User Guide OI/FET100-EN.

Test points for
/ output connections
Be<©O

Sensor
cable terminal

AC / DC Power

Output
connections terminal

Internal earth Internal earth
(alternative PE) (alternative PE)

Power cable /‘/EX‘ternal earth \

Output Output
connections = connections

Sensor cable

Cable gland / conduit entry (Remote transmitter shown)

Sensor cable terminal connections and recommended cable lengths

Cut cables to 70 mm (2.75 in.) Cut cables to 60 mm (2.35in.)
M1 M2 D1/TFE D2 3 S2 E2 El S1
Brown Red Orange Yellow Green Blue Blue Violet Violet

(Sleeve) (Screen) (Signal) (Signal)  (Screen)
SCR
Screen

**Drain wire (twisted
with screen from

D1/TFE - Orange
and D2 - Yellow) )

See above for cable preparation requirements
before connecting cable

*Inner wire

**For cathodically-protected systems (or if the transmitter enclosure does not have an earth screw)
connect the drain wire to terminal SCR.

Sensor cable connections at transmitter terminal block - remote transmitter
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...Transmitter connections
Power supply connections

AC power supply

*Fuse supplier
ABB
Bussmann
Wickmann

AC power supply connections

Power supply indicator LED

*AC Fuse F1250 mA Type T

(see table below for suppliers)

© @ @

/L1 N/L2 PE

sown |

Green / Yellow

AC power via a suitable
isolator and fuse

Fuse part number
B20411

BK/ETF 250 mA
19372 K250mA

DC (and low voltage AC) power supply

(see table below for suppliers)

*Fuse supplier
ABB
Bussmann
Wickmann

Power supply indicator LED

*DC Fuse F22 AType T

"l

% External ea

DS/WM-EN REV. AA

Internal earth screws**

D

**Can be used as a
Protective Earth (PE)
if required by
national standards

rth screw

>4 mm? (<10 AWG) Copper wire

ABB Limsgd WaterMaster Tx

Made In UK

Model FET12YQ00Y0YOYOY1Y1ADATATAT
Serial 123456780  Device ID 00260031

qSupply 100..230V AC <15VA(50&J

Revislon detalls see label Inslde

Transmitter label

Green / Yellow

C€ Vo8] 1254 @

Supported flles & hints at www.abb.com/Instrumentatlon

Year 2008
Tag 1234567890

Internal earth screws

DC (or low voltage AC) power

Fuse part number
B20412

BK/ETF 2A

19372 K2A

DC (and low voltage AC) power supply connections

via suitable isolator and fuse

7

ABB Limited WaterMaster Tx
Model FET121000¥@yOYOY1Y1ADATA2AT

Serlal 1234567890 ¥ Device ID 00260031

Made In UK
Year 2008
Tag 1234567890

[M08] 1234 q
)¢

Supply 24V AC/DC < 0,64 (50HzZ)

Rewislon detalls see label Inslde
Supported flles & hints at www,abb,com/Instrumentation

Transmitter label
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Configuration DIP switches

Three configuration DIP switches are mounted on the

transmitter backplane board.

These are factory-set as follows:
- Remote transmitter - all OFF
- Integral transmitter - SW3 ON

For MID-compliant flowmeters the read-only / MID protection
switch is set to 'ON' to ensure the meter is secure from

tampering.

For HART software versions prior to 01.02.XX, this switch (set
after commissioning) prevents login via the keypad or bus at

any security level.

From HART software version 01.03.XX onwards and for all
PROFIBUS software versions, on MID meters, all metrological-
related parameters are locked and inaccessible at the Service
level. Standard and Advanced user level parameters can still

be modified via the HMI or bus.

Configuration
DIP switches

OFIF
co all /TN on

SW3 swz2 swi

DIP Switch functions

SW1 - Read-only / MID Protection
SW2 - (future product)

SW3 - Internal sensor memory

Configuration DIP switches

Transmitter module identification

Note. The communications bus type is HART FEX100 if not

15

specified on the transmitter module label. An example of the

PROFIBUS FEX100-DP variant transmitter module label is

shown below.

ABB WaterMaster
I

e~ Ac T
VKO

VKJB12345678

Manufactured gL

PROFIBUS FEX-100P label

Red label on DC
(and low voltage AC)
converter module

Black label on AC converter module

Transmitter module identification
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Output connections
Frequency outputs

PLC or Datalogger

QoYL

XX XX XX XX 42 41 51 61
- — 52

5

Terminal connection IDs COM DO1 DO2
are HART- / PROFIBUS-
variant dependent

PLC / Datalogger connections

Note. Digital outputs DO1 and DOR2 are polarity sensitive. The
common (negative) connection for these outputs is
designated 'COM".

Forward flow output (DO1)
Counter / Totalizer

[1[2]3]4]5 6]

L

N
-5~

DC Supply

]
VYV YD

XX XX XX XX 42 41 51 61 and/or ;

52, b r213]4]s]e]

62

1
N
-5~

Reverse flow
output (DO2)
Counter / Totalizer

COM

Electromechanical connections

Forward flow output (DO1)
Counter / Totalizer

— - !
XX : [12T3[4]5]6]
XXXXXXXX;% 415161 and/or

62 | IRy, LA

Reverse flow
output (DO2)
Counter / Totalizer

COM DO1

Telemetry / Electronic counters connections

Alarm outputs

1]
DLDOVVDDYD

XX XX XX XX 42 41 51 61
52
62

|

COM DO3

Terminal connection IDs
are HART- / PROFIBUS- /
MODBUS- variant dependent

Alarm 1 @ Bell

DC supply
¥ =

]

]
QVVVVVDD

XX XX XX XX 42 41 51 61

5
6.
COM D(.')l DO2| DO3 and/ or

Alarm 2 '

Note.

- Normal alarm / logic output is from DO3 (terminal 61). DO1
(41) and DO2 (51) can also be configured as alarms if
required but are then NOT available as frequency / pulse
outputs as shown in Electromechanical connections and
Telemetry / Electronic counters connections, opposite.

« Bell and horn shown for example only. Any suitable alarm
device may be used (for example, lamp, siren, buzzer etc.).

Timer switch DC supply

- ] -

P00 DDDD -

XX XX XX XX 42 41 51 61
52 .
62;

and/ or

: Relay
COM DO1

Note. Relay and timer switch shown for example only.
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PLC interface
1 ;
VYV ORD . i
R a2 A si e Typically

52 1kQ i :
62 1w

COM DOl i DO2

I
AN

XX XX XX XX 42 41 51 61
52
62

coM | Dpoi | poz

Note.

- WaterMaster digital outputs are NPN optocoupled
transistors used as switches.

« Maximum allowed voltage at collector is 30 V DC

« Maximum allowed current across transistor is 220 mA.

Current output (4 to 20 mA) — HART (FEX100) variant

1
QovovVOD

31 32 XX XX 42 41 51 61
52

L

Refer to IM/WMP for HART-Protocol
communication details

Current output (4 to 20 mA) - HART (FEX100) variant

RS485 communications - PROFIBUS (FEX100-DP) and
MODBUS (FEX100-MB) variants

I
(AN

A1B1 A2B242 41 51 61
52

[ — 7
PROFIBUS / MODBUS RS485
Al/Bl-
A2 /B2-0ut

Screen clamp

Test point access

Note. A typical DVM probe can access (fit) the PCB's test
holes.

4 to 20 mA
IC+ ¢
Not used .
@LD requency
3132 @/XZ \outputs
41D
420 o/P2
510\ __ O/P3 Alarm output
61
VRO Not used

*These 2 test points are connected on the HART FEX100
backplane only (they are present on the PROFIBUS
FEX100-DP / MODBUS FEX100-MB backplane but not
connected)

17
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Digital communication

The transmitter has the following options for digital communication.

HART protocol
The unit is registered with HART Communication Foundation.

Multidrop connection

QVVOVVDD

3132 XX XX 42 41 51 61
52
|| 62
HART Connections
at terminal block

Single
®\ connection

4 mA Current output
(multidrop connection)
4 to 20 mA current output
(single connection) —
see User Guide IM/WMP

250 Q minimum load

HART FSK-Modem
or handheld terminal

Sensor

PC connection
(USB or RS232)

HART protocol

Directly on the Device

Software Asset Vision Basic (+ HART - DTM)
Install a HART modem (FSK [Frequency Shift
Keyed]-Modem) for HART-Communication
when connecting to a PC. The HART-Modem
converts the analog 4 to 20 mA signal into a
digital output signal (Bell Standard 202) and
connects to the PC using a USB (or RS232C)
connector

1.2mA

Min. 250W, max. = 560W

Configuration

Transmission

Max. signal amplitude
Current output load

Cable AWG 24 twisted
Max. cable length 1500 m (4921 ft.)
Baud rate 1.200 baud

System integration

WaterMaster can be integrated into control systems and
configuration devices using any Frame application, such as
ABB AssetVision or similar third-party applications. ABB
Device Type Managers (DTMs) for WaterMaster provide a
unified structure for accessing device parameters,
configuring and operating the devices and diagnosing
problems. FDT (Field Device Tool) technology standardizes
the communication and configuration interface between all
field devices and host systems.

PROFIBUS DP protocol

PROFIBUS is a manufacturer-independent, open Fieldbus
standard for a wide range of applications in manufacturing,
process and building automation. Manufacturer
independence and openness are ensured by the international
standard EN 50170.

PROFIBUS DP ID no. 0x3431

0x9701 or 0x9741

Alternative standard ID no.

Configuration Directly on the device
Software Asset Vision Basic

(+PROFIBUS DP-DTM)

Transmission signal Accuracy to IEC 61158-2

Cable Shielded, twisted cable

(accurate to IEC 61158-2, types A or B)

All devices are connected in a bus structure ('line') as shown in
below. Up to 32 stations (master or slaves) can be linked to
create one 'segment’, although it is recommended not to
install more than 16 devices on a single segment. Each end of
a segment must be terminated by an active bus terminating
resistor. Both bus terminators must always be powered to
ensure fault-free operation, therefore it is strongly
recommended that they are connected to a back-up power
supply. The use of bus amplifiers (repeaters) and segment
couplers can be used to extend the network.

=
7] =
. . tix o =S|
Operational |Engineer e - | Operate
level |
SN
T 17
Master I I I
SEEN-LY contro
level i) wy o, ontro
!. PROFIBUS-DP —
7 i
Slave
level T,
(R
DP/ ‘
PA Link ° (]

»
PROFIBUS-PA"
- _I_ir‘__ir‘_-‘lr'_

]ge]
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System integration

The GSD file for WaterMasters specifies the device-specific
Ident No. 3431. It conforms to the PROFIBUS standard,
providing a clear and comprehensive description of each
instrument in a precisely defined format.

This enables the system configuration tool to use the
information automatically when configuring a PROFIBUS bus
system.

The ABB GSD file (Ident No. 3431) is divided into 2 sections:
- General specifications
- ldentification of the device, together with hardware
and software versions, baud rates supported and the
possible time intervals for monitoring times.
- DP slave-related specifications
— Information about the user parameter block for de-
vice-specific configuration and modules containing de-
tails of the input and output data that can be ex-
changed cyclically with a PROFIBUS master.

The WaterMaster GSD file (ABB_3431.gsd) is available for
download from the ABB website at: www.abb.com/fieldbus
(follow the link for PROFIBUS DP field devices).

MODBUS protocol

MODBUS is an open standard that is owned and administered
by an independent group of device manufacturers called the
Modbus Organization (www.modbus.org).

Using the MODBUS protocol, devices from different
manufacturers exchange information on the same
communications bus without the need for special interface
equipment. WaterMaster FEX100-MB follows the specification
for Modbus Over Serial Line V1.02, using 2-wire TIA/EIA-485
(RS485) physical layer.

i Master |
|
|
B/ =Y
Line ; | Pull
terminator | ! up
DO | +— !
@ Balanced pair Line <D
D1
Pull
77777 down

Slave n

! Slave 1 |
For example, WaterMaster FEX100-MOD

Up to 31 slaves

Cable Properties

The end-to-end length of the trunk cable must be limited. The
maximum length depends on the Baud rate, the cable (gauge,
capacitance or characteristic impedance), the number of
loads on the daisy chain and the network configuration (2-
wire or 4-wire).

For 9600 Baud rate and AWG26 (or wider) gauge, the
maximum length is 1000 m (3280 ft.). Where 4-wire cabling is
used as a 2-wire cabling system the maximum length must be
divided by 2. The tap cables must be short, never more than
20 m (65.6 ft.). If a multi-port tap is used with n derivations,
each one must have a maximum length of 40 m (131 ft.)
divided by n.

The maximum serial data transmission line length for RS485
systems is 1200 m (3937 ft.). The lengths of cable that can be
used are determined by the cable type, typically:

« Upto 6 m (19.7 ft.) - standard screened or twisted pair
cable.

« Up to 300 m (984 ft.) — twin twisted pair with overall foil
screen and an integral drain wire — for example, Belden
9502 or equivalent.

« Up to 1200 m (3937 ft.) — twin twisted pair with separate
foil screens and integral drain wires — for example, Belden
9729 or equivalent.

Category 5 cables may be used for RS485-MODBUS to a
maximum length of 600 m (1968 ft.). For the balanced pairs
used in an RS485-system, a characteristic impedance with
value higher than 100W is preferred especially for 19200 and
higher Baud rates.
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Installation requirements

This section is intended to give an overview of installation of
a flowmeter. For Installation requirements, technical
information and Health and Safety precautions refer to User
Guide OIl/FEF/FEV/FEW-EN.

Unpacking the flowmeter

Care must be taken when lifting the flowmeter to use the
lifting hooks provided or sling under the body of the meter.
Never lift using the terminal connection box of the sensor
cable as this will cause damage and invalidate warranty.

m g sling angle <90°

Grounding

The flowmeter sensor must be cross-bonded to the upstream
and downstream pipes. For technical reasons, this potential
should be identical to the potential of the metering fluid. The
fluid connection is made by installing 2 fluid contact rings (for
grounding).

=Y

\ /

Fluid contact rings

Mounting

The installation conditions shown below must be observed to
achieve the best operational results.

The sensor tube must always be completely full.

| W v

The flow direction must correspond to the identification
plate. The device measures the flowrate in both directions.
Forward flow is the factory setting.

The devices must be installed without mechanical tension
(torsion, bending). If required support the pipeline.

]

The flange seals must be made from a compatible material
for the fluid and fluid temperatures if required.

70 /130°C
(158 / 266 °F)

oA

Min.

Seals must not extend into the flow area since possible
turbulence could influence the device accuracy.

=
ﬂl\ k s
Fit gaskets \?:h

Gaskets same size as pipe __F
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The pipeline may not exert any unallowable forces and
torques on the device, such as vibration.

|
' all)]
—

The flowmeter must not be submitted to any localized heat
during installation; take care to remember this is a measuring
instrument.

X

The flowmeter must not be exposed to direct sunlight or
provide for appropriate sun protection where necessary.

* %
7

¥ ¥

The cable to the flowmeter should be installed neatly or
within a conduit, both loose or conduit should have a u shape
below the terminal connection box height to allow any water
run off to avoid any capillary action into the flowmeter sensor.

Ensure a maximum 6 % dry solids content flow through pipe -
for higher dry solids content, refer to ABB’s ProcessMaster
range.

<6 % (max.) “_-_%
dry solids 1#

Electrode axis

Electrode axis should be horizontal if at all possible or no
more than 45° from horizontal.

Upstream and Downstream pipe sections

The metering principle is tolerant of the flow profile.

« Wherever possible do not install fittings (for example,
manifolds, valves) directly in front of the flowmeter sensor.

- Butterfly valves should be installed so that the valve plate
does not extend into the flowmeter sensor.

« Valves or other turn-off components should be installed in
the Downstream pipe section.

Experience has shown that, in most installations, straight
upstream sections 3 x DN long and straight downstream
sections 2 x DN long are normally sufficient. We would
recommend conditions of 5 x DN straight upstream and 2 x
DN straight downstream where possible.

For reduced-bore meters (FER), these straight pipe sections
are often not necessary.

5 x DN (FEW, FEF)
0 x DN (FER)
5 x DN (FEV)

2 x DN (FEW, FEF)
0 x DN (FER)
0 x DN (FEV)
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Transmitter dimensions
Integral transmitter
Dimensions in mm (in.)

202 (8.0)

98 (3.8)
4
z
Fo
o
i
=l
=
- (] )
-
= I
=
S
Nl
i
118 (4.6)
Remote transmitter
Dimensions in mm (in.)
98 (3.8)
M

AT T T VT WVRRNY

HZAI

R3.2 (0.12)

179 (7.0)

71(2.8)

I
I} |

205 (8.0)

152 (6.0)

200 (7.9)
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FEW - DN150 to 400 (6 to 16 in. NB)

Dimensions in mm (in.)

2104
(4.11)
Remote transmitter ‘
terminalbox = 10141' (39886 77.8 (3.06)
manufactured before < Ej (4.11) -86)
Q32014 R | ] 5
N
2104 (4.11) (sz) - ;
: ) H
Remote transmitter s g
terminalbox @ ) |9 (@ L
manufactured after 7 ;[] } o
Q32014 o
External earth T © N
X y G
(ground) connection e T -
7/
| |
—H% 4 — D A SN .
| |
\
— | ~
i : —
A
L

DN150 to 400 (6 to 16 in. NB) (FEW)
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...Sensor dimensions

DS/WM-EN REV. AA

Dimensions in mm (in.)

Approx. weight in kg (Ib)

DN Process connection type
D L F [of E G A Integral Remote
PN10to 16 285(11.22) 33(73) 31 (68)
PN25 to 40 300 (11.81) 39 (86) 37 (81)
JIS5K 265 (10.43) 33(73) 31 (68)
DN150 JIS10K 280 (11.02) 33(73) 31 (68)
) 300(11.81) 371(14.61) 146(9.88) 296(11.65) 251 (9.88) 166 (6.54)
(6in.) AS4087 PN16 280 (11.02) 33(73) 31 (68)
AS4087 PN35 305 (11.81) 39 (86) 37 (81)
ASME B16.5 CL300 320 (12.60) 47 (103) 45 (99)
ASME B16.5 CL150 279 (10.98) 33(73) 31 (68)
PN10 340 (13.39) 41 (90) 39 (86)
PN16 340 (13.39) 41 (90) 39 (86)
PN25 360 (14.17) 55(121) 53(117)
PN40 375 (14.76) 65 (143) 63 (139)
DN200 AS4087 PN16 335(13.19) 41 (90) 39 (86)
. 350(13.78) 411 (16.18) 170(6.69) 336(13.23) 291(11.46) 200 (7.87)
(8in.) AS4087 PN35 370 (14.57) 65 (143) 63 (139)
JIS5K 320 (12.60) 41 (90) 39 (86)
JIS10K 330 (12.99) 41 (90) 39 (86)
ASME B16.5 CL300 380 (14.96) 72 (158) 70 (154)
ASME B16.5 CL150 345 (13.58) 50 (110) 48 (106)
PN10 395 (15.55) 61 (134) 59 (130)
PN16 405 (15.94) 65 (143) 63 (139)
PN25 425 (16.73) 84 (185) 82 (180)
PN40 450 (17.72) 95 (209) 93 (205)
DN250 AS4087 PN16 405 (15.94) 65 (143) 63 (139)
. 450 (17.72) 426 (16.77) 198 (7.80) 351(13.82) 306 (12.05) 235 (9.62)
(10in.) AS4087 PN35 430 (16.93) 95 (209) 93 (205)
JIS5K 385 (15.16) 65 (143) 63 (139)
JIS10K 400 (15.75) 65 (143) 63 (139)
ASME B16.5 CL300 445 (17.52) 105 (231) 103 (227)
ASME B16.5 CL150 405 (15.94) 70 (154) 68 (150)
PN10 445 (17.52) 74 (163) 72 (158)
PN16 460 (18.11) 80 (176) 78 (172)
PN25 485 (19.09) 100 (220) 98 (216)
JIS5K 430 (16.93) 80 (176) 78 (172)
DN300 JIS10K 445 (17.52) 500 (19.69) 80 (176) 78 (172)
. 449 (17.68) 228 (8.98) 374 (14.72) 329 (12.95) 272 (10.71)
(12in.) AS4087 PN16 455 (17.91) 80 (176) 78 (172)
AS4087 PN35 490 (19.29) 130 (286) 128 (282)
ASME B16.5 CL300 520 (20.47) 150 (330) 148 (326)
ASME B16.5 CL150 485 (19.09) 105 (231) 103 (227)
PN40 515(20.28) 600 (23.62) 130 (286) 128 (282)
PN10 505 (19.88) 95 (209) 93 (205)
PN16 520 (20.47) 110 (242) 108 (238)
PN25 555 (21.85) 145 (319) 143 (315)
JIS5K 480 (18.90) 95 (209) 93 (205)
DN350 JIS10K 490 (19.29) 550 (21.65) 95 (209) 93 (205)
) 464 (18.27) 265(10.43) 389 (15.31) 344 (13.54) 322(12.68)
(14in.) AS4087 PN16 525 (20.67) 130 (286) 128 (282)
AS4087 PN35 550 (21.65) 185 (407) 183 (403)
ASME B16.5 CL300 585 (23.03) 140 (308) 138 (304)
ASME B16.5 CL150 535 (21.06) 105 (231) 103 (227)
PN40 580 (22.83) 650 (25.59) 195 (429) 193 (425)
PN10 565 (22.24) 103 (227) 101 (222)
PN16 580 (22.83) 126 (277) 124 (273)
PN25 620 (24.41) 170 (374) 168 (370)
JIS5K 540 (21.26) 103 (227) 101 (223)
DN400 JIS10K 560 (22.05) 600 (23.62) 116 (255) 114 (251)
. 506 (19.92) 265(10.43) 431(16.97) 386(15.20) 322(12.68)
(16in.) AS4087 PN16 580 (22.83) 154 (339) 152 (335)
AS4087 PN35 610 (24.02) 302 (664) 300 (660)
ASME B16.5 CL300 650 (25.59) 265 (583) 263 (578)
ASME B16.5 CL150 600 (23.62) 175 (385) 173 (381)
PN40 660 (25.98) 650 (25.59) 258 (568) 256 (564)

DN150 to 400 (6 to 16 in. NB) (FEW) dimensions / weights
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Electromagnetic flowmeter WaterMaster - FEW31, FEW32 and FEW38

Product coding field number 1...5 | 6 |7...9| 10 |11 |12 13 14,1516 17 |18 19|20 21|22 23|24 25 26 27

Flowmeter system - full bore, integral mount FEW31

Flowmeter system - full bore, remote mount FEW32 X xxx | x I x I x i x!xx x!x!x!/x x x x x ' x!'x x| x
Full bore sensor only - FEW38

for use with WaterMaster transmitter / remote

Design

Non-hazardous areas 1

Hazardous areas 5

Bore diameter

DN10 (3&in.) 010
DN15 (¥zin.) 015
DN20 (32 in.) 020
DN25 (1in.) 025
DN32 (1¥4in.) 032
DN40 (1%21in.) 040
DN50 (2 in.) 050
DNG65 (2%2in.) 065
DN8O0 (3 in.) 080
DN100 (4 in.) 100
DN125 (5in.) 125
DN150 (6in.) 150
DN200 (8in.) 200
DN250 (101in.) 250
DN300 (12 in.) 300
DN350 (14 in.) 350
DN400 (16 in.) 400
DN450 (18in.) 450
DN500 (20 in.) 500
DN600 (24 in.) 600
DN700 (28 in.) 700
DN750 (301in.) 750
DN800 (32in.) 800
DN900 (36 in.) 900
DN1000 (40in.) 001
DN1050 (42 in.) 051
DN1100 (44 in.) 101
DN1200 (48in.) 201
DN1350 (54 in.) 351
DN1400 (56 in.) 401
DN1500 (60in.) 501
DN1600 (64 in.) 601
DN1650 (66 in.) 651
DN1800 (72 in.) 801
DN1950 (78in.) 951
DN2000 (80in.) 002
DN2100 (84 in.) 102
DN2200 (88 in.) 202
DN2400 (96 in.) 402
Others 999
Liner material

PTFE - DN10 to 600 (¥s to 24 in. NB) A
Hard rubber — DN40 to 2400 (1% to 96 in. NB) H
Elastomer - DN40 to 2400 (1% to 96 in. NB) K
Electrode design

Standard 1
Other 9

Measuring electrodes material
Hastelloy® C-4 (2.4610)*
Stainless steel 316Ti/316L
Hastelloy C-22 C
Grounding accessories

Not required

Standard

One potential equalizing ring (stainless steel)

Two potential equalizing rings (stainless steel)

wn O

A WO

Continued on next page...

* Standard option for sizes greater than DN600
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54 WATERMASTER ELECTROMAGNETIC FLOWMETER | DS/WM-EN REV. AA

...0Ordering information
Electromagnetic flowmeter WaterMaster - FEW31, FEW32 and FEW38

Product coding field number 1...5 6 7...9/ 10 |11 12|13 14,15 16 17 18|19 20 21 22|23 |24 25 26 27

Flowmeter system - full bore, integral mount FEW31

Flowmeter system - full bore, remote mount FEW32 X xxx | x I x x x!xx x!x!x/x x'x x x x!'x x| x
Full bore sensor only - FEW38

for use with WaterMaster transmitter / remote

Process connection type

Flanges ASME B16.47 series B /API 605 / B16.5 Class 150 Al

Flanges ASME B16.47 series B /APl 605 / B16.5 Class 300 A3

Flanges ASME B16.47 series A /MSS SP-44 / B16.5 Class 150 B1

Flanges ASME B16.47 series A /MSS SP-44 / B16.5 Class 300 B3

Flanges AWWA C207 Class B C1

Flanges AWWA C207 Class D c2

Flanges AWWA C207 Class E Cc3

Flanges AWWA C207 Class F Cc4

Flanges JIS 10K J1

Flanges JIS 5K J2

Flanges AS 4087 PN 16 El

Flanges AS 2129 Table E E4

Flanges AS 2129 Table D E5

Flanges AS 4087 PN 35 E8

ISO 7005, DIN, EN 1092-1 PN6 SO

ISO 7005, DIN, EN 1092-1 PN10 S1

ISO 7005, DIN, EN 1092-1 PN16 S2

ISO 7005, DIN, EN 1092-1 PN25 S3

ISO 7005, DIN, EN 1092-1 PN40 S4

Process connection material

Carbon steel flanges B
Stainless steel flange D

Usage certifications

Standard (without PED) 1
Calibration type

Class 2 calibration — standard accuracy 0.4 % A
Class 1 calibration - high accuracy 0.2 % B
Temperature range installation / ambient temperature range

Standard design/ -20 to 60 °C (-4 to 140 °F) 1
Nameplate

Adhesive _

Signal cable length and type
Without signal cable

5m (15 ft.) cable

10 m (30 ft.) cable

20 m (60 ft.) cable

30 m (100 ft.) cable

50 m (165 ft.) cable

80 m (260 ft.) cable

100 m (325 ft.) cable

150 m (490 ft.) cable

Special length or cable type
Explosion protection certification*
General purpose (non-Ex design)
FM Class 1 Div. 2

usFMc Class 1 Div. 2
ATEX/UKEX/IECEx Zone 2, 21 & 22

O oo~ W= O

20>

Continued on next page...
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WATERMASTER ELECTROMAGNETIC FLOWMETER | DS/WM-EN REV. AA

Product coding field number 1...5 6 |7...9 10 |11 12 |13 14,1516 17|18 19 20 21 22 23 24|25 2627
Flowmeter system - full bore, integral mount FEW31

Flowmeter system - full bore, remote mount FEW32
Full bore sensor only -

for use with WaterMaster transmitter / remote
Protection class transmitter / protection class sensor

IP67 (NEMA 4X) / IP67 (NEMA 4X) - cable not fitted and not potted to sensor 1
IP 67 (NEMA 4x) / IP68 (NEMA 6P) — cable not fitted and not potted to sensor
IP 67 (NEMA 4x) / IP68 (NEMA 6P) — cable fitted and potted to sensor 3
Cable conduits **

M20 x 1.5 (plastic)

NPT % in. (blanked when cable not fitted)

M20 SWA (armored)

M20 SWA sensor, M20 x 1.5 (plastic) power / output

Without

Power supply

Without

100 to 230 V AC, 50 Hz

24V ACor24VDC,50Hz

100 to 230 V AC, 60 Hz

24V ACor24VDC, 60Hz

Input and output signal type

HART + 20 mA + pulse + contact output

PROFIBUS DP RS485 physical layer + pulse + contact output

MODBUS RTU RS485 physical layer + pulse + contact output

Without

Configuration type / diagnostics type

X XXX X | X| X | X XX | X X X X X |X X X X X|X X
FEW38

N
< T ogw>
AWMN RO

<ZT o>

Not required 0

Factory default / Standard 1
Options***

Accessories

Configuration lead AC

Documentation language
German M1 Chinese M6
Italian M2 Swedish M7
Spanish M3 Finnish M8
French M4 Portuguese MA
English M5 (default) Danish MF
Norwegian MN
Lay length

1SO length — DN10 to 600 (¥z to 24 in.) and 1.25D DN1800 to 2400 (72 to 96 in.) 1B
1.3D DN700 to 2400 (28 to 96 in.) — see dimensional pages 28, 29, 30, 31 JK
1.0D DN700 to 1600 (28 to 64 in.) — see dimensional pages 32, 33, 34, 35 JH
Verification type
Without
fingerprint
VeriMaster

Vo
V3

Potable water approval

WRAS cold water approval CWA
DVGW CwD
WRAS 60 °C (140 °F) water approval CWK
NSF material approval CWM
Without cwy
Power supply frequency (sensor FEW38 only)

50 Hz F5
60 Hz F6
Number of testpoints

1 Point T1

3 Points T3

5 Points T5

suondo

* FM approval in process. FEF product still available with full FM approval

** The type of signal cable supplied (standard or armored) depends on the type of cable conduit (variant digit number 24) ordered. For FM or FMC
Approved versions, NPT only permitted.

*** Add codes for options.
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ABB Measurement & Analytics

For your local ABB contact, visit:
www.abb.com/contacts

For more product information, visit:
www.abb.com/measurement

We reserve the right to make technical changes or modify the contents of this document without
prior notice. With regard to purchase orders, the agreed particulars shall prevail.

ABB does not accept any responsibility whatsoever for potential errors or possible lack

of information in this document. We reserve all rights in this document and in the subject matter
and illustrations contained therein. Any reproduction, disclosure to third parties or utilization of its
contents —in whole or in parts —is forbidden without prior written consent of ABB.

© ABB 2021 3KXF211101R1001

DS/WM-EN - Rev. AA 08.2021



AqueOUSVETS®

Section 4

Additional System Components



y

= : ‘7\ g = SN 5 ,ié' . 2 —
>4 . o T , 4 )
: ‘ N NSI: Certified to
Specializing in the Water and Waste Water Industries ° ; Y ‘ ¥ | NSF/ANSI 61

NAM 37C Abestos Free Gasket Material

Material Composition and Application

Made from Aramid Fiber, mineral fiber & inorganic fillers

bonded with Synthetic NBR Elastomers. 116" to 1/8"

NAM-37C is a premium quality general service gasket Max. Peak Temp. 572°F (300°C)
material certified to the standard NSF/ANSI 61 produced Max. Continuous Temp. 428°F (220°C)
specially for the water and waste water treatment and Max. Continuous Temp 320°F (160°C)
reclamation process where Chlorine content is less than with steam

2500PPM. It is al itable for st , oil, mild alkali d :

, 19 &S0 sultable for steam, ofl, miid alals an Max. Operating Pressure 1137 PSI
acids, hydrocarbons and solvents. (80 Kg / 2
g/cm

Thickness

Available in:

+ Sheets - 60" x 60" and 60" x 120" ASTM Line Callout
- Gaskets -Raised and Full Face F104F712122A9B4E12M4

NAM 37C COMPLIES TO NSF/ANSI 61

PROPERTIES TEST UNIT SPECIFIED
(Test Specimen Thickness 2.0mm) METHOD VALUE
Density --- gm/cm? 1.70-2.10
Tensile Strength ---
(@) ACC to ASTM F152 (Across Grain) N / mm? 8 Min.
(b) ACC to DIN52910 (Across Grain) N / mm? 5 Min.
Compressibility ASTM F36A % 5-15
Recovery ASTM F36A % > 50
Fluid Absorption
(@) In ASTM Oil No. 3 ASTM F 146
INCREASE in Mass % <15
INCREASE in Thickness % <10
(b) In Fuel B ASTM F 146
INCREASE in Mass % <10
INCREASE in Thickness % <10
(c) In Water/Antifreeze ASTM F 146
INCREASE in Mass % <15
INCREASE in Thickness % <15
Ignition Loss DIN 52911 % <30
All information and recommendations given in this brochure are based on information
TRIPAC FASTENERS obtained from Ferolite Jointings LTD. Since conditions of use are beyond our control,
475 Klug Circle « Corona, CA 92880 the information provided only serves as a guideline. Users must satisfy themselves that
P: 951.280.4488 * F: 951.272.4445 products are suitable for the intended process and uses. We reserve the right to change

product design and properties without notice.
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Garlock

Style 98206 @

Certified to
NSF/ANSI 61

MATERIAL PROPERTIES*:
Color: Black
Composition: EPDM elastomer — sulfur cure
Durometer, Shore A, (+/-5): 80
Temperature®, °F (°C)
Minimum: -40 (-40)
Maximum: 4275 (+135)
Pressure’, (psig (bar):
Preferred operating: 150 (10.4)
Maximum: 250(17.3)
P x T (max.)*, psig x °F (bar x °C): 30,000 (900)
Finish Available
Through 1/8” Cloth
Over 1/8” Smooth
Meets Specifications: NSF 61 (Potable Drinking Water), ASTM D-1330 Grade | and Il
TYPICAL PHYSICAL PROPERTIES*:
ASTM D412 Tensile Strength, psi (N/mm?): 1500 (10.4)
ASTM D412 Elongation, %: 185
ASTM D395 B Compression Set, 25% Deflection, Max. %
22 hours at 158°F (70°C): 25
ASTM D149 Dielectric Properties, range, volts/mil.
Sample conditioning <2 (1/8")
None
ASTM F586 Design Factors
“m” factor: 1.0
“y” factor, psi (N/mm?): 200 (1.4)
ASTM D2000? Line Call Out: 4BA815A14B13C12

Notes:

* This is a general guide and should not be the sole means of selecting or rejecting this material. Values do not constitute specification limits.

! When approaching maximum pressure and/or temperature, minimum temperature or 50% of maximum PxT, consult Garlock Applications Engineering.

Minimum temperature rating is conservative.
* ASTM D2000 line call out is based on testing performed on slabs made to ASTM D412.

REV: 11/9/16

GARLOCK

1666 Division Street

Tel: 1-877-GARLOCK / 315.597.4811

an EnPro Industries family of companies Fax: 800.543.0598 / 315.597.3216 Garlock
www.garlock.com

Palmyra, NY 14522


https://www.garlock.com/?utm_source=std&utm_campaign=logo&utm_medium=pdf
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The Right Connection®

Cam & Groove
Couplings

and
Accessories

dixonvalve.com ¢ Customer Service: 877.963.4966
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Global Cam and Groove

Features:

interchange with all products produced to A-A-59326D
made to Dixon specifications and branded Dixon

Buna seals are standard

Global Cam and Groove

reasons

pressure rating for adapters is based on the seal of the

mating part

Global Type A Adapters

A Dust caps and dust plugs are not to be used in
pressure applications for safety and environmental

Size A380 Permanent Mold AL | ASTMC38000 Forged Brass 316 Investment Cast SS
Part # Part # Part #
" G50-A-AL" G50-A-BR'" G50-A-SS
Ya" G75-A-AL G75-A-BR G75-A-SS
1" G100-A-AL G100-A-BR G100-A-SS
17" G125-A-AL G125-A-BR G125-A-SS
17" G150-A-AL G150-A-BR G150-A-SS
2" G200-A-AL G200-A-BR G200-A-SS
25" G250-A-AL G250-A-BR G250-A-SS
3" G300-A-AL G300-A-BR G300-A-SS
4" G400-A-AL G400-A-BR G400-A-SS
5" G500-A-AL " G500-A-BR" ==
6" G600-A-AL == G600-A-SS
8" G800-A-AL ' --- -—-

" does not interchange in the %", 5", and 8" sizes with Dixon or Boss-Lock style cam and groove

Global Type E Adapters

Size A380 Permanent Mold AL | ASTMC38000 Forged Brass 316 Investment Cast SS
Part # Part # Part #
T " G50-E-AL ' G50-E-BR' G50-E-SS
" G75-E-AL G75-E-BR G75-E-SS
- % 1" G100-E-AL G100-E-BR G100-E-SS
. — 14" G125-E-AL G125-E-BR G125-E-SS
= 1%" G150-E-AL G150-E-BR G150-E-SS
| — =1 2" G200-E-AL G200-E-BR G200-E-SS
| 2" G250-E-AL G250-E-BR G250-E-SS
. 3" G300-E-AL G300-E-BR G300-E-SS
—— 4" G400-E-AL G400-E-BR G400-E-SS
— 5" G500-E-AL" G500-E-BR'
x w . 6" G600-E-AL G600-E-SS
_ =2 8" G800-E-AL"

' does not interchange in the 4", 5", and 8" sizes with Dixon or Boss-Lock style cam and groove

Global Type F Adapters

Size A380 Permanent Mold AL | ASTMC38000 Forged Brass 316 Investment Cast SS
Part # Part # Part #
" G50-F-AL' G50-F-BR' G50-F-SS
" G75-F-AL G75-F-BR G75-F-SS
1" G100-F-AL G100-F-BR G100-F-SS
1va" G125-F-AL G125-F-BR G125-F-SS
1%" G150-F-AL G150-F-BR G150-F-SS
2" G200-F-AL G200-F-BR G200-F-SS
Az G250-F-AL G250-F-BR G250-F-SS
3" G300-F-AL G300-F-BR G300-F-SS
4" G400-F-AL G400-F-BR G400-F-SS
5" G500-F-AL" G500-F-BR' ---
6" G600-F-AL --- G600-F-SS

' does not interchange in the %" and 5" sizes with Dixon or Boss-Lock style cam and groove

22

877.963.4966 ¢ dixonvalve.com

Cam & Groove
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Global Cam and Groove

Global Type D Couplers

A380 Permanent Mold ASTMC38000 316 Investment A380 Permanent Mold
Size | AL with Brass Handles Forged Brass Cast SS AL with SS Handles
Part # Part # Part # Part #
" G50-D-AL "2 G50-D-BR'’ G50-D-SS ---
a" G75-D-AL? G75-D-BR G75-D-SS -
_ 1" G100-D-AL G100-D-BR G100-D-SS -
1va" G125-D-AL G125-D-BR G125-D-SS -
17" G150-D-AL G150-D-BR G150-D-SS G150-D-ALSI
2" G200-D-AL G200-D-BR G200-D-SS G200-D-ALSI
25" G250-D-AL G250-D-BR G250-D-SS -
3" G300-D-AL G300-D-BR G300-D-SS G300-D-ALSI
4" G400-D-AL G400-D-BR G400-D-SS G400-D-ALSI
5" G500-D-AL " G500-D-BR'* - -—-
6" G600-D-AL - G600-D-SS ---

' does not interchange in the %" and 5" sizes with Dixon or Boss-Lock style cam and groove
2 stainless steel handles

Global Type DC Dust Caps

A380 Permanent Mold ASTMC38000 316 Investment  |A380 Permanent Mold
Size | AL with Brass Handles Forged Brass Cast SS AL with SS Handles
Part # Part # Part # Part #

2" G50-DC-AL "2 G50-DC-BR! G50-DC-SS -

Ya" G75-DC-AL? G75-DC-BR G75-DC-SS -

1" G100-DC-AL G100-DC-BR G100-DC-SS -

1%a" G125-DC-AL G125-DC-BR G125-DC-SS -

1%" G150-DC-AL G150-DC-BR G150-DC-SS G150-DC-ALSI

2" G200-DC-AL G200-DC-BR G200-DC-SS G200-DC-ALSI
2" G250-DC-AL G250-DC-BR G250-DC-SS -

3" G300-DC-AL G300-DC-BR G300-DC-SS G300-DC-ALSI

4" G400-DC-AL G400-DC-BR G400-DC-SS G400-DC-ALSI

5" G500-DC-AL" G500-DC-BR == -

6" G600-DC-AL — G600-DC-SS -

' does not interchange in the %" and 5" sizes with Dixon or Boss-Lock style cam and groove
2 stainless steel handles

Replacement Handle Assemblies for Global Couplers
For Aluminum and Brass Global Couplers

Feature:
supplied complete with ring and pin

F=D

For Stainless Steel
Global Couplers

Fits on | Investment Stainless
sizes Part #
V4" G75HRP
1" G100HRP
1%"and 2"| G152HRPSI
3" and 4" G34HRPSI
6" G600HRPSI

Fits on Forged Brass

sizes Part #
1%a" - 2" G152HRP
3" and 4" G34HRP
6" and 8" G600HRP

Fits on | Investment Stainless
sizes Part #
¥a" G75HRPSS
1" G100HRPSS
17" - 24" | G125250HRPSS
3"and 4" | G300400HRPSS
6" G600HRPSS

Safety Clip for Global Couplers

Zinc Plated Carbon Steel
Part #

GSAFETYCLIP

Q—

24
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Cam and Groove Fittings

Adapters and Couplers x 150# Flanged Drilling
Features:
aluminum and unplated iron flanges are flat faced
stainless steel flanges are raised face

Dixon adapter x 150# flange

Size 356T6 Aluminum | Flange | Unplated Malleable Iron | Flange | 316 Stainless Steel | Flange
Part # Thick. Part # Thick. Part # Thick.
1" - — - - 100-AL-SS 916"
17" --- — --- — 150-AL-SS 11/16"
2" 200-AL-AL 3/4" - - 200-AL-SS 716"
3" 300-AL-AL 5/8" 300-AL-MI 5/8" 300-AL-SS 7/16"
4" 400-AL-AL 5/8" --- — 400-AL-SS 716"
6" 600-AL-AL 5/8" --- — 600-AL-SS 5/8"
8" 800-AL-AL ' 1-1/8" --- — ---

' part is produced as a welded fabrication

Feature:
supplied standard with a Buna-N gasket, other gaskets available on pages 49-50

Dixon coupler x 150# flange

Size 356T6 Aluminum Flange 316 Stainless Steel Flange
Part # Thickness Part # Thickness

1" - 100-DL-SS 21/32"

1%" - 150-DL-SS 25/32"
2" 200-DL-AL 3/4" 200-DL-SS 7/16"
3" 300-DL-AL 15/16" 300-DL-SS 7/16"
4" 400-DL-AL 15/16" 400-DL-SS 7/16"
6" 600-DL-AL 1" 600-DL-SS 5/8"
8" 800-DL-AL " 1-1/8" ---

' part is produced as a welded fabrication

Feature:
supplied standard with a Buna-N gasket, other gaskets available on pages 49-50

EZ Boss-Lock coupler x 150# flange

Size 316 Stainless Steel Flange
Part # Thickness

1" RDL100EZ" 9/16"

17" RDL150EZ " 11/16"
2" RDL200EZ 7/16"
3" RDL300EZ " 7/16"
4" RDL400EZ " 7/16"
6" RDL600EZ " 1"

' part is produced as a welded fabrication

In-Line Sight Glass for Bulk Transfer

Application:

designed for dry bulk transfer hose

not intended for liquid service, for dry bulk transfer only A
Features:

aluminum body, Buna seals, acrylic sight glasses, stainless steel hardware and bronze cam arms
(where applicable)

coupler x adapter adapter x adapter coupler x coupler
Size Part # Part # Part #
SEPASH 3533CA 3533AA 3533CC
3" x 4" 3534CA 3534AA -
4" x 3" 3543CA - 3543CC
4" x 4" 3544CA 3544AA 3544CC

40 877.963.4966 ¢ dixonvalve.com Cam & Groove
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Universal Couplings RAM12
Air King™

AWARNING

« The use of an Air King™ safety clip or wire type retainer is necessary to ensure Air King™
universal couplings will not become accidentally disconnected. This guarantees the fittings
are properly connected because the safety pin will not go through the holes in mating flanges
until couplings are locked in place. Only one Air King™ safety clip or wire type retainer is
required for each Air King™ universal coupling.

-

Features:

e can be used with Air King™ ferrules

supplied with safety clip

pressure rating: 150 PSI at ambient temperature 70°F (21°C)

supplied with rubber washers, part # AWR4

meets pressure requirements as specified in A-A-59553 commercial item description
superseding Mil Spec. WWC-633D

sBumi4 anewnaud

2-Lug Hose Ends

Size Iron Optional Brass Optionall 316 Stainless Steel
Part # Qty Part # Qty Part #
%" AMH ?* 25 ABH 25 RAMH
7" AM1 50 AB11? 50 RAM1
%" AM5 50 AB5 50
Za" AM6 50 ABG6 * 50 RAM6
1" AM11 50 AB11? 50 RAM11
2-Lug Male NPT Ends
Size Iron Optional Brass Optionall 316 Stainless Steel
Part # Qty Part # Qty Part #
Va" AMB1 25 ABB1 25
%" AMB 25 ABB 25 RAMB
7" AM2 50 AB21? 50 RAM2
" AM7 50 AB7 1 50 RAM7
1" AM12 50 AB121? 50 RAM12
2-Lug Female NPT Ends
Size Iron Optional Brass Optionall 316 Stainless Steel
Part # Qty Part # Qty Part #
Va" AMC1 25 ABC1 25 ---
%" AMC 25 ABC 25 RAMC
%" AM3 50 AB3! 50 RAM3
Za" AM8 50 AB8? 50 RAMS8
1" AM13 50 AB131? 50 RAM13

1global investment cast

Air King™ is for air and water service only Warning: Never use any Air King™ coupling for
steam service! None of Dixon®s catalog information is to be interpreted to mean that this A
type of coupling is suitable for use on steam hose.

DPL418 877.963.4966 ¢ dixonvalve.com 283
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Dixon, founded in 1916, is a premier manufacturer and
supplier of hose couplings, valves, dry-disconnects, swivels,
and other fluid transfer and control products. The company’s
global reach includes a wide range of products for numerous
industries including petroleum exploration, refining,
transportation, chemical processing, food & beverage, steel,
fire protection, construction, mining and manufacturing.
Dixon’s strategic objective is to create solutions that make
products safer, leak-free, longer lasting, and always available.

dixonvalve.com ¢ Customer Service: 877.963.4966

Dixon Valve

800 High Street, Chestertown, MD 21620
Fax: 800.283.4966
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USE CUT-OUT FROM TOP PLATE

D7 1/4"

Vessel inlet Diffuser

NOTE:

1.
2.
3.

4.

ALL DIMENSIONS ARE IN INCHES.
MAKE FROM SHEET OF 10 GA. 316SS.

WELDS ARE TO BE CLEAN AND SMOOTH WITHOUT CREVICES,

BLOWHOLES, INCLUSIONS OR POROSITY.

ALL WELDING SLAG, SPLATTER, SWARF, BURRS AND SHARP
EDGES TO BE REMOVED. CLEANING SHALL BE DONE UTILIZING

STAINLESS STEEL EQUIPMENT.

TUBE SEAM TO BE WELDED INSIDE AND OUT. OUTSIDE TO BE

GROUND FLUSH.
WELD ON FACE OF FLANGE TO BE GROUND FLUSH.

TOLERANCES: = 1/16" LINEAR AND = 0.50° ANGULAR.

COMPANY CONFIDENTIAL INFORMATION

THIS DOCUMENT AND ALL INFORMATION CONTAINED HEREIN
ARE THE PROPERTY OF AQUEOUS VETS AND/OR ITS AFFILIATES.
THE DESIGN CONCEPTS AND INFORMATION CONTAINED HEREIN
ARE PROPRIETARY TO AQUEOUS VETS AND ARE SUBMITTED IN

CONFIDENCE. THEY ARE NOT TRANSFERABLE AND MUST BE

USED ONLY FOR THE PURPOSE FOR WHICH THE DOCUMENT IS
EXPRESSLY LOANED. THEY MUST NOT BE DISCLOSED,
REPRODUCED, LOANED, OR USED IN ANY OTHER MANNER
WITHOUT THE EXPRESS WRITTEN CONSENT OF AQUEOUS VETS.
IN NO EVENT SHALL THEY BE USED IN ANY MANNER
DETRIMENTAL TO THE INTERESTS OF AQUEOUS VETS. ALL
PATENT RIGHTS ARE RESERVED. UPON THE DEMAND OF
AQUEOUS VETS, THIS DOCUMENT, ALONG WITH ALL COPIES
AND EXTRACTS, AND ALL RELATED NOTES AND ANALYSES,
MUST BE RETURNED TO AQUEOUS VETS OR DESTROYED, AS
INSTRUCTED BY AQUEOUS VETS. ACCEPTANCE OF THE
DELIVERY OF THIS DOCUMENT CONSTITUTES AGREEMENT TO
THESE TERMS AND CONDITIONS

DESIGNER: | DATE TITLE
AJA 5/11/2020

DIFFUSER, SLOTTED 8" NOM. 316SS

CHECKER: | DATE

5/11/2020 [orems

ENGINEER: | DATE

MANAGER: | DATE

ACIUGOUSVETS’@
925-331-0573

16761 CLEAR CREEK ROAD
REDDING, CA 96001

SCALE:

DRAWING NUMBER

DIFFUSER 8IN 316SS | 1

PROJECT CODE

SHEET

OF

1

REV



CameronGillespie
Text Box
Vessel inlet Diffuser


6 5 4 3 2 1
STD. WOUND SCREEN REV| REVISION DESCRIPTION REV BY | CHKBY |APPDBY| PAIE .
SCREEN O 4.50" - 0 | DRAWING RELEASED
o Toorr—wwa | QEPTA Underdrain Nozzle
WRAP WIRE | 60
D | SUPPORT WIRE | 90
~ 21in Over All Length -
0.25in
Thk. L ,
~—8in Pipe Length —— = 12in Screen Length -—
B % 4.5in
i F/W
OD Screen F/W I/ /
| F/W
N~ —
_\ o [ ] __z
| W
Face W/R
@ 8.5iIn @ 4.3125in 9 &
OD Flange ID Flange — A
B
5 1 [4-9/32" OD x 1/4" Thk Endcap - Use Drop 316L STAINLESS STEEL wWJ
4 2 [4"Sch.40x 1/4" Lg. WeldRing 316L STAINLESS STEEL
3 1 |4"Sch.40 Pipe x 8" Lg 316L STAINLESS STEEL
- 2 1 |8-1/2"OD x 4-5/16" D x 1/4" Thk Flange 316L STAINLESS STEEL wJ
1 1 |Wedge Wire Screen 316L STAINLESS STEEL
ITEM | QTY. DESCRIPTION MATERIAL FSP PART NO. | INVENTORY NOTES
UNLESS OTHERWISE SPECIFIED:
QrY. REQUIRED | "ESEMEMSMETS | copagny e | 4
INTERPRET DIMENSIONS AND TOLERANCES RESERVED. S Federal
DIMENSIONS ARE IN INCHES SolidWorks MAINTAINED DATA u Screen Products ine
A 64 TOLERANCES APPLY AS SHOWN BELOW: CHANGES SHALL BE INCORPORATED www.federalsereen.com
FRACTONAL: 1/14 7524 BATH ROAD, MISSISSAUGA, ON L4T 1L2
§ RLEC i Q10 DRAWNBY:  RT WORK ORDER No; | DESCRIPTION )
MATERIAL | B 38 [orecreonr. o0 4-1/2" OD Strainer x 21" OAL
H THIRD ANGLE PROJECTION DRAWNDATE  Aug. 13,2018 DWG NO. REV
MM-DD-YYY
PGSSqute 31 6L SS @ S CUSTOMER: Aqueous Vets Xxxxx-001 0
: PART No: 30000000K MASS:  18.018  lbs | SCALE:1:3 | SHEET1OF1 | SIZEB
6 5 4 | 3 2 | 1
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Text Box
SEPTA Underdrain Nozzle


BILL OF MATERIALS

ITEM NAME DWG. NO MATERIAL DESCRIPTION QTY NOTES
1 [HALF_COUPLING - 316 SS_[3/4” 1504 1
2 |WEDGE—FLOW - 316 SS [1.315” 0D, 60/L—93Q CONST., .010” SLOT | 1
3 |WELD RING - 316 SS [1” SCH 40 PIPE 2
4 |END DISC - 316 SS |1 1/8” DIA 1
Sample Port Screens
‘4 —‘ 3/4" FNPT
T I
@\ | | \
| ! |
N |
O — DT
] \
=
—
/l:
5 3/8" OAL
@_/ 4” W/F
1
|
@/‘ y, J
—{ 1.315" OD |=—
CERTIFIED FOR PRODUCTION TOLERANCES UNLESS OTHERWISE SPECIF 25 Arrow Road
S OLEEM oo
o i e 1.315” OD W/F NOZZLE
LEEM FILTRATION, INC. F

/X  x1/18

A e YSMI™ % o 6785 |RO

REMOVE ALL BURRS AND BREAK ALL

SHARP EDGES: .018 x 45* REV

DESCRIPTION

DATE

swe NTS [ 9/17/19

[sheet: 1 OF 1
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Text Box
Sample Port Screens


FILTER NOZZLE TYPE N

ARV Media Retention Nozzle

ORTH®S

LIQUID SYSTEMS

= Standard 120 mm incl. filetage

]
oA =
[}
I
L L=
- Iﬂ- -
L2 = Standard 120 mm inkl. Gewinde B =26 mm/23 mm/21 mm
= Standard 120 mm incl. thread C =23mm/20 mm/ 18 mm

= Standard 120 mm incl. rosca

WWW.ORTHOSFILTERS.COM



CameronGillespie
Text Box
ARV Media Retention Nozzle


Type N Options

ORTH®S
www.orthosFILTERS.com
Slots
#of slots Width Length
20 0,1 35 =0,70 cm?
20 0,2 35 =1,40 cm?
24 0,25 35 =2,10 cm?
10 0,7 35 =2,45 cm?
10 1,2 35 =420 cm?
20 0,7 35 =490 cm?
4 5,0 35 =7,00 cm?
10 2,5 35 =8,75 cm?
3 9,0 35 =9,45 cm?
Only R 3/4"
Thread
A (mm) L1 (mm) |
METRIC 14 15 18 20 25 30 40 50 60 65 70 80
N2f M27 x 2,0 27 v
N2g M27 x2,5 27 VIV vV
N3 M 30 30 v v
~ WITHWORTH
N 10 1” 25,4 VIVIVvIvIv]VY
N 19 1% 28,6 v
N 4 1% 31,8 ViIivIivI VvV IV v
N9 13%” 34,9 v v
N 14 1% 44,5 v
BSP GAZ
N5 R 3% 26,4 v ViV
N 17 R 7%” 30,2 v
N 8 R 1” 33,2 v ViIivIiVvIiVv IV IV ]V v v
N 18 R1W” 41,9 v
Tailpipe
\ L2 \ Upon request

Material Options
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B

B) Spil‘ 3”3# SPRAY NOZZLES, STANDARD AND X

EXTRA LARGE FREE PASSAGE SPRAY

1(3 FEATURES AND BENEFITS

|

H ¢ Solid cone-shaped spray pattern with round impact area.

(o) e Maximum liquid throughput for a given pipe size.

Z * Maximum free passage design minimizes clogging on HHSJX.

IEI * Compact size enables easy installation or retrofit on most pipe systems.
0O

O

- HHSJ HHSJ HHSJ
2

L )3

Threaded/hex Threaded/flats Threaded/round

Brass or 316 Stainless Steel Cast 316 Stainless Steel PVC or PTFE
1/4" to 2" NPT or BSPT (M) 1/4" to 4" NPT or BSPT (M) 1/4"to 4" NPT or BSPT (M)
HHSJX HHSJX HHSJX
% ¢
P U
\L) t{
P4 Eﬁ
[ U 1 1 |
F 1
Threaded/hex Threaded/flats Threaded/round
Brass Cast 316 Stainless Steel PVC or Polypropylene
3/8"to 2" NPT or BSPT (M) 3/8"to 2" NPT or BSPT (M) 3/8"to 2" NPT or BSPT (M)
OPTIMIZATION TIPS &€ SEEALsO L[ 7 Jhttp:/]
* See page B2 for optimization tips. e Accessories
— Adjustable ball fittings — Pressure relief valves
— Check valves — Solenoid valves
APPLICATIONS g — Pressure gauges — Split-eyelet connectors
) ) ] — Pressure regulators — Strainers
¢ Aerating e Gas scrubbing, cooling
* Chemical processing * Washing/rinsing
e Fire suppression/prevention
Spraying Systems CoZl PHONE 1(630) 665-5000, FAX 1(630) 260-0842

VISIT OUR WEB SITE: WWW.SPRAY.COM, EMAIL: INFO@SPRAY.COM

B32

Experts in Spray Technology
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. ;
. l Spl.l' 3”3# SPRAY NOZZLES, STANDARD AND B

EXTRA LARGE FREE PASSAGE SPRAY

PERFORMANCE DATA -
w
2@
HHSJ *At the stated pressure in bar. gg
o Max. . gl
Inlet SE{E]UEA&?JE Capacity OB}‘;C.B Free (Iiterscasamw te)* o
Cpnn. () Size Nom. Pas§age perminite
(in.) Dia.
60 90 120 150 170 (mm) (mm) 0.7 15 3 7 25
[ [ [ 07 24 24 2.1 39 5.5 8.4 16.0
1/4 [ ] [ [ ] [ ] [ ] 13 3.2 3.2 5.0 1.3 10.3 15.7 30
[ [ [ (] [ 20 40 3.2 1.6 1.2 15.8 24 46
[ ] 07 24 24 2.7 39 5.5 8.4 16.0
[ ] 13 3.2 3.2 5.0 7.3 10.3 15.7 30
° 20 40 32 76 1.2 15.8 24 46
3/8 [ [ [ [ [ 30 48 32 1.4 16.8 24 36 68
[ [ [ [ ] [ ] 40 5.6 3.2 15.3 22 32 48 91
[ [ [ (] [ 53 6.4 3.2 20 30 42 64 121
[ ] [ ] [ ] ° ° 82 19 3.2 3 46 65 99 187
[ ] [ ] [ ] ° [ ] 120 9.5 48 46 67 95 145 274
12 ° [ ° ° ° 164 1.1 48 63 92 129 198 374
° 210 12.7 438 80 17 166 253 479
3/4 [ ] [ ] [ ] [ ] [ ] 210 12.7 48 80 117 166 253 479
1 [ [ [ (] [ 340 15.9 6.4 130 190 268 410 775
[ ] [ ] [ ] ° ° 470 19.1 6.4 179 262 3n 567 107
[ ] [ ] [ ] ° [ ] 640 22.2 79 244 357 505 772 1459
1-1/2 ° ° ° ° ° 820 254 79 313 458 647 989 1869
° [ [ o ° 960 28.6 79 366 536 758 1158 2188
5 ) ° ° ) [ 1400 34.9 1.1 534 782 1105 1689 3191
[ [ [ (] [ 1780 38.1 1.1 679 994 1406 2147 4057
3 [ ] [ ] [ ] 2560 445 14.3 976 1429 2021 3088 5835
[ ] [ ] [ ] 3360 50.8 14.3 1282 1876 2653 4053 7659
4 ° [ ° 5250 63.5 15.9 2002 2931 4145 6332 11967
HHSJX *At the stated pressure in bar.
o | el e | e ooty
Conn. ©) ag;g' ¥ N(;?Y-I. Passage (liters per minute)
(in.) {mm) Dia.
0 120 (mm) 0.7 15 3 7 25
° o 30 48 48 1.4 16.8 24 36 68
38 ° ° 40 5.6 5.6 15.3 22 32 43 91
° ° 53 6.4 6.4 20 30 42 64 121
o ° 82 79 79 31 46 65 99 187
12 ° ° 120 9.5 9.5 46 67 95 145 274
[ ] [ ] 164 1.1 1.1 63 92 129 198 374
3/4 (] (] 210 12.7 12.7 80 17 166 253 479
1 ° ° 340 15.9 15.9 130 190 268 410 775
° ° 470 19.1 19.1 179 262 37 567 1071
° ° 640 22.2 22.2 244 357 505 172 1459
1-1/2 () () 820 254 254 313 458 647 989 1869
° ° 960 28.6 28.6 366 536 758 1158 2188
2 ° o 1400 349 349 534 782 1105 1689 3191
(] ° 1780 38.1 38.1 679 994 1406 2147 4057

Maximum Free Passage Diameter is the maximum diameter as listed of foreign matter that can pass through the nozzle without clogging.

Spraying Systems CO.® PHONE 1(630) 665-5000, FAX 1(630) 260-0842
Experts in spray Technology VISIT OUR WEB SITE: WWW.SPRAY.COM, EMAIL: INFO@SPRAY.COM

B33
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B) Spl.l‘ 3’]3& SPRAY NOZZLES, STANDARD AND
Mo

EXTRA LARGE FREE PASSAGE SPRAY

FULL CONE NOZZLES

DIMENSIONS AND WEIGHTS

- MATERIALS -

Inlet Net . Nozzle Type
Standard NTozzIe Conn. Length Hex. Weight Material Mgt?jnal
ype (in.) (mm) (mmI (kg) ode HHSJ HHSJX
1/4 53.9 14.3 .03 Bar Stock:
3/8 60.3 175 .05 Brass (none) ° [
1/2 79.4 22.2 10 Polypropylene PP ®
3/4 81.3 27 15 Polyvinyl Chloride PVC ) °
Lol 6 | 349 2 PTFE | e
1-1/2 m 50.8 77 Cast:
(] 75 635 99 316 Stainless Steel SS ) )
3 302 95.3 26 Other materials available upon request.
4 229 114.3 46
3/8 69 22.2 .09
1/2 85 26.9 18 O l
I - s P RDERING INFO 9§
M) 1 130 445 51
1-1/2 171 50.8 85 STANDARD SPRAY NOZZLE
2 279 76.2 25 14 HHSJ - SS 120 07
Based on largest/heaviest version of each type. I I I I I
Inlet Nozzle Material Spray Capacity
Conn. Type Code Angle Size
3/8 HHSJX - SS 120 30
I I I I I
Inlet Nozzle Material Spray Capacity
Conn. Type Code Angle Size

BSPT connections require the addition
of a “B” prior to the inlet connection.

SpiralJet spray nozzles used to rinse wire coils in pickling line.

Spraying Systems Co.’

PHONE 1(630) 665-5000, FAX 1(630) 260-0842

Experts in Spray Technology

VISIT OUR WEB SITE: WWW.SPRAY.COM, EMAIL: INFO@SPRAY.COM
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Section 5

Linings & Coatings



AqueOUSVETS®

Linings & Coatings Summary

Description Lining Coating

. Carboguard 893 primer, 4 — 6 mils
Plasite 4110 to

Carbothane 134 VOC topcoat, 2 — 3 mils
Vessels DFT of 35-45 mils P
(Color: TBD)

Carboguard 893 primer, 4 — 6 mils
Process Pipe Scotchkote 134, 16 mils Carbothane 134 VOC topcoat, 2 — 3 mils
(Color: TBD)




line; Plasite® 4110

Coatings - Linings - Fireproofing P RO D U CT DATA S H E ET

SELECTION & SPECIFICATION DATA

Generic Type | Vinyl ester

Vinyl ester resin combined with special curing system and inert flake pigment to provide
outstanding chemical and physical properties. Specially formulated for excellent abrasion

Description | resistance. PLASITE 4110 meets the FDA requirements for 21 CFR, 175.300 and 177.2420. Uses:
As a high chemical abrasion-resistant thick film for tank lining service and as a maintenance coating
for severe exposure.

Color | Charcoal gray
Finish | N/A
Primer For steel surfaces, coating is considered to be a “self-priming” system. Do not apply PLASITE 4110

directly to concrete. See reference to fillers and sealers in CONCRETE section.

35 - 45 mils (889 - 1143 microns) total thickness
Dry Film Thickness Consult Carboline Technical Service Department for any deviation to this film thickness. Refer to
APPLICATION section.

Plasite 4110 will cover approximately 960 mil ft.2/gal. or 86.4 sq. m. per 25 microns/gal.
Coverage Rate | This is a coverage obtained from field use on small jobs and includes loss in can, spray loss, small
amount of shrinkage, etc. Application by conventional spray equipment may affect coverage.

As Supplied : 0.50 Ibs/gal (60 g/L)
VOC Values | it Thinner #20 : Thinned 5% by volume 0.78 Ibs/gal (93 g/L)
Continuous: 380°F (193°C)
Non-Continuous: 460°F (238°C)
Dry Temp. Resistance
Limited short excursions to 460 °F (238 °C) acceptable. Wet temperature resistance depends
upon concentration and reagent exposure.

Topcoats | Not Applicable
Density | 79.1 Ibs/ft° (0.26384 Ibs/ft? at 40 mils)

SUBSTRATES & SURFACE PREPARATION

General Surfaces must be clean and dry. Employ adequate methods to remove dirt, dust, oil and all other
contaminants that could interfere with adhesion of the coating.

Cleanliness: Abrasive blast to SSPC-SP10 (minimum)

Steel | Profile: Minimum 4 mil (100 micron) dense, sharp anchor profile free of peening, as measured by
ASTM D 4417. Defects exposed by blasting must be repaired.

Surface shall be clean and grease-free with a blast produced anchor pattern or “tooth” as described
earlier under “Steel”. In addition, the blasted surface shall be given a chemical treatment such
Aluminum | as: Alodine 1200S available from Henkel Surface Tech, Iridite 14-2 produced by MacDermid
Incorporated, Oakite Cryscoat 747 LTS and Oakite Cryscoat Ultraseal produced by Oakite
Products.

January 2019 344P Page 1 of 6



Plasite® 4110

PRODUCT DATA SHEET

Coatings - Linings - Fireproofing

SUBSTRATES & SURFACE PREPARATION

Concrete shall be designed, placed, cured, and prepared per NACE No. 6/SSPC-SP 13, latest
Concrete or CMU | edition. Abrade to remove all laitance, loose concrete, etc. and to create surface profile in
accordance with the appropriate ICRI CSP 5-7.

PERFORMANCE DATA

Test Method System Results

. . . 11 milligrams average loss per 1000 cycles
Abrasion Resistance Plasite 4110 Taber CS-17 Wheel, 1000 gram weight

Elongation Plasite 4110 1.7% using Method ASTM D638

Film Density Plasite 4110 79.1 Ibs/ft> 0.26384 Ibs/ft* at 40 mils
Pigments Plasite 4110 Inert fillers and flake

Konig Pendulum Hardness of 134
Surface Hardness Plasite 4110 seconds (Glass Standard = 250

seconds); ASTM Method D4366-84.
Unaffected by minus 70 °F to plus 200 °F
in 5 cycles, or 40 to 380 °F in 10 cycles

Thermal Shock Plasite 4110

MIXING & THINNING

Mix Part B into Part A using a mechanical high speed agitator, making sure all Part B is completely
mixed with Part A. Maintain a good vortex while mixing un a smooth liquid, free of any unmixed
particles of pigment, is obtained (approximately 15-30 minutes). After the pigments and liquid are
thoroughly mixed, add the entire amount of the measured liquid promoter (Part D). Mix completely.
(no color streaking or residue of part D should remain on the container sidewalls). Allow to cool if
material temperature increases, then add Part C and necessary amount of Plasite Thinner 20. Mix
an additional three to five minutes.

WARNING! The promoter (Part D) and the catalyst (Part C) must be separately mixed into the
coating (Parts A&B). Any contact of unmixed Part C with Part D may lead to a fire or an explosion!
Continuous mixing during use is required. Part A, Part B and Part D may be premixed up to 72
hours prior to adding Part C. Operator should wear face mask during high speed mixing of the
coating components. Avoid breathing dust.

Mixing

Use 2 to 10% thinning with PLASITE Thinner #20 as needed to adjust coating for higher
temperatures and various application conditions. Topcoating of previously coated films will require
the addition of 2 to 20% thinner. Consult Carboline laboratory for unusual thinning requirements.
See RECOATING TIME SECTION.

Thinning

1.5-3 hours in one gallon cans and 1.5-2 hours in five gallon cans at 70 to 90 °F (21-32 °C)
MATERIAL temperature. MATERIAL temperatures in excess of 90 °F will significantly reduce pot
Pot Life | life.

CAUTION! Do not attempt to extend pot life by mixing newly catalyzed coating into coating near the
end of its pot life.

January 2019 344P Page 2 of 6



line; Plasite® 4110

Coatings - Linings - Fireproofing P RO D U CT DATA S H E ET

APPLICATION EQUIPMENT GUIDELINES

Listed below are general equipment guidelines for the application of this product. Job site conditions may require modifications
to these guidelines to achieve the desired results.

59ASS Fluid Nozzle

251 Air Cap

559SS Needle

Pot pressure of approximately 50 psi

Atomizing pressure of approximately 60 psi

Conventional Spray | Use standard production type pressure pot with air motor drive agitator. Heavy-duty trigger spring
recommended.

Note: Application by conventional spray equipment may affect maximum film building capabilities
and coverage rates. Applicators may prefer to apply additional coats to achieve the 40 mil nominal
DFT.

GPM Output 3.0 (minimum)
Material hose 3/8” I.D. (minimum)
Fluid nozzle 0.025” or larger
Output PSI 1800-2200

12” minimum spray width

Airless Spray All screens should be removed from pump and gun.
CONTINUOUS MIXING DURING USE IS REQUIRED.
Note: Conventional spray equipment is preferred. Expect higher wear rates to airless spray
equipment lower units and spray tips.
Brush Brush application is not recommended, but may be used for repairs or touch-up. Continuous mixing

during use is required.

January 2019 344P Page 3 of 6



Plasite® 4110

PRODUCT DATA SHEET

Coatings - Linings - Fireproofing

APPLICATION PROCEDURES

A minimum surface temperature of 70 °F (21 °C) is required to obtain polymerization of the

coating system. Coating can be applied at a surface temperature as low as 60 °F (16 °C) but
polymerization will be inhibited. Succeeding coats cannot be applied without damaging the system
until the surface temperature rises sufficiently to obtain partial polymerization. This will require
raising to the minimum surface temperature of 70 °F (21 °C) within 12 hours of application. Refer to
CURING section. When surface temperatures are over 100 °F (38 °C), consult Carboline Technical
Service for special instructions.

The mixed coating shall be applied utilizing a multi-pass spray system. Apply horizontal and vertical
passes with 50% overlap. Special precautions are required at overlaps and welds to eliminate
excessive film build. Spray gun should be perpendicular to surface at all times, approximately

14 in/36 cm from surface. For non-NSF applications, coating may be overcoated after initial “set”
which will occur normally in 3 to 6 hours at 70 °F (21 °C) with proper ventilation. Initial “set” time will
decrease as surface temperature increases. Refer to RECOATING TIME section.

When physical contact (foot traffic, scaffolding, etc.) with the previously applied coating, or for NSF
applications is needed, a minimum of 10 hours at 70 °F (21 °C) substrate and air temperature with
ventilation is required before proceeding. Previously applied coats must have reached a “non-
tacky” state before being exposed to physical contact. This condition will occur in less time as
surface temperature increases. Overcoating shall be performed as soon as possible to prevent
contamination.

LINING REPAIR

Clean damaged area, removing all contaminants and loose coating. Abrasive blast substrate to
original specification where coating has been exposed to environment and where oxidation is
evident. Feather the original coating not less than 2 in/5 cm from damaged area.

If new coating is physically damaged and has not been in service, repair as shown above. For
repairing holidays, sand surface and brush apply proper thickness of coating. Apply coating by
brush or spray. Do not apply by brush on areas larger than 1 sq. ft./.093 sq.m.

RECOATING TIME

May be recoated after initial 10 hour cure. Following coating must be applied within 30 days. Each
following coat should be diluted approximately 2 to 20% with PLASITE Thinner 20. Note: Previously
applied coating exposed to an accumulation of 24 hours of sunlight or surface temperatures in
excess of 130 °F may result in intercoat disbondment. An applied coating film must be topcoated
before an accumulation of 24 hours exposure has occurred or special procedures (such as shading
with tarps) must be used.

General

Warning: Contamination of previously exposed coating film may be detrimental to adhesion of the
repair and may affect life expectancy.

CURING SCHEDULE

Surface Temp. Cure Time
70°F (21°C) 10 Days
90°F (32°C) 7 Days

Although coating may be applied at substrate temperatures as low as 60 °F (16 °C), the substrate temperature must be raised to
at least 70 °F (21 °C) within 12 hours and held until coating surface is tack-free (approximately 10 hours) to avoid possible loss of
cure. A minimum of 70 °F (21 °C) surface temperature is required to obtain polymerization of this coating.

January 2019 344P Page 4 of 6



line; Plasite® 4110

Coatings - Linings - Fireproofing P RO D U CT DATA S H E ET

CURING SCHEDULE

Surface Temp. Cure Time
110°F (43°C) 72 Hours
120°F (49°C) 36 Hours
130°F (54°C) 18 Hours
140°F (60°C) 10 Hours
150°F (66°C) 6 Hours
160°F (71°C) 4.5 Hours
170°F (77°C) 3.5 Hours
180°F (82°C) 2.5 Hours
190°F (88°C) 2 Hours
200°F (93°C) 1.75 Hours

Listed are a few curing schedules that may be used for time and work planning. Prior to raising the metal to the force curing
temperature, it is necessary that an air dry time of 2 to 5 hours at temperatures from 70 °F (21 °C) to 100 °F (38 °C) be allowed.
After the air dry time has elapsed, the temperature should be raised in increments of approximately 30 °F (17 °C) every 30 minutes
until the desired force curing metal temperatures are reached. Any moisture from condensation of any source will kill the cure

on freshly applied coating before it reaches a “non-tacky” stage. A force cure at 200 °F (93 °C) metal temperature for 4 hours is
necessary to comply with NSF Standard 61 requirements.

CLEANUP & SAFETY

Cleanup Clean with PLASITE Thinner 20. In case of spillage, absorb and dispose of in accordance with local
applicable regulations.

s Read and follow all caution statements on this product data sheet and on the SDS for this product.
afety . . ) .
Employ normal workmanlike safety precautions. Keep container closed when not in use.

When used in enclosed areas, thorough air circulation must be used during and after application
until the coating is cured. The ventilation system should be capable of preventing the solvent vapor
Ventilation | concentration from reaching the lower explosion limit for the solvents used. User should test and
monitor exposure levels to insure all personnel are below guidelines. If not sure, use MSHA/NIOSH
approved respirator.

This product contains flammable solvents. Keep away from sparks and open flames. All electrical
equipment and installations should be made and grounded in accordance with the National Electric
Code. In areas where explosion hazards exist, workers should be required to use non-ferrous tools
and wear conductive and non-sparking shoes.

Caution

TESTING / CERTIFICATION / LISTING

* PLASITE 4110 is certified to NSF/ANSI Standard 61 for ambient potable water when the following
requirements are met: The tank is 3,000 gallons/11,100 liters or larger.

* PLASITE Thinner #20, up to maximum of 20% by volume, may be used for thinning purposes.

» The coating must be applied in 2 to 3 coats to a maximum DFT of 45 mils/1125 microns.

+ Prior to placing the lining in service, it must be force cured at 200 °F/93 °C metal temperature for
4 hours.

NSF

PACKAGING, HANDLING & STORAGE

Approximately 4 months at 75 °F (24 °C).

Shelf Life Cooler storage temperatures will increase shelf life. Storage at higher temperatures can result in

substantially shorter shelf life.

January 2019 344P Page 5 of 6



Plasite® 4110

PRODUCT DATA SHEET

Coatings - Linings - Fireproofing

PACKAGING, HANDLING & STORAGE

Shipping Weight | 12 Ibs. per gallon kit.
(Approximate)

WARRANTY

To the best of our knowledge the technical data contained herein is true and accurate on the date of publication and is subject

to change without prior notice. User must contact Carboline Company to verify correctness before specifying or ordering. No
guarantee of accuracy is given or implied. We guarantee our products to conform to Carboline quality control. We assume no
responsibility for coverage, performance, injuries or damages resulting from use. Carbolines sole obligation, if any, is to replace
or refund the purchase price of the Carboline product(s) proven to be defective, at Carbolines option. Carboline shall not be liable
for any loss or damage. NO OTHER WARRANTY OR GUARANTEE OF ANY KIND IS MADE BY CARBOLINE, EXPRESS OR
IMPLIED, STATUTORY, BY OPERATION OF LAW, OR OTHERWISE, INCLUDING MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. All of the trademarks referenced above are the property of Carboline International Corporation unless
otherwise indicated.
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3M™ Scotchkote™ Fusion-Bonded Epoxy
Coating 134

Data Sheet and Application Guide February 2016

Handling and Safety Precautions: Read all Health Hazard, Precautionary and First Aid, Material Safety Data Sheet,
and product label prior to handling or use.

Product 3M Scotchkote Fusion-Bonded Epoxy Coating 134 is a one-part, heat curable, thermosetting

Description epoxy coating designed for corrosion protection of metal. The epoxy is applied to preheated
steel as a dry powder which melts and cures to a uniform coating thickness when properly
applied. This bonding process provides excellent adhesion and coverage on applications such
as valves, pumps, pipe drains, hydrants, pipes, tanks and porous castings. Scotchkote coating
134 is NSF/ANSI 61 certified for potable water applications and is also resistant to wastewater,
corrosive soils, hydrocarbons, harsh chemicals, and sea water. Powder properties allow easy
manual or automatic application by electrostatic or air-spray equipment.

Product * No primer required for most applications.

Features * For electrostatic or air-spray application on preheated metal articles.

+ Can be electrostatically applied to unheated metal parts and subsequently cured by baking.

* Long gel time allows application on large or complex articles, minimizing fear of runs, sags,
laminations, or unsightly overspray.

* Especially useful for coating the inside of pipe or other fabrications where a smooth, corrosion
resistant coating is required.

» Can be machined by grinding or cutting to meet close tolerance requirements.

+ Allows easy visual inspection of coated articles.

» Can be painted with alkyd paint, acrylic lacquer, polyurethane, or acrylic enamel for color
coding.

* Applied coating will not sag cold flow.

« Lightweight for lower shipping costs.

* Protects over wide temperature range.

* Resists direct burial soil stress.

* Resists cavitation and cathodic disbondment.

» Can be used for elevated temperature service in presence of H,S, CO,, CH,4, crude oil and
brine when applied over phenolic primer such as 3M Scotchkote Liquid Phenolic Primer 345.

 Long-term performance history in water, sewage, and other service environments.

*» Scotchkote coating 134 has been tested and certified to NSF /ANSI Standard 61, Drinking
Water System Components. For NSF certified applications, the max approved thickness is
60 mil (1.5 mm) and the maximum approved operating temperature is 140°F/60°C. Primers
may not be used for potable water applications.

» Scotchkote coating 134 meets the requirements of AWWA Standard C213 and C550.

Cartified to
N5F/ANS] 61
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3M™ Scotchkote™ Fusion-Bonded Epoxy Coating 134

Temperature For non-potable water applications Scotchkote coating 134, when properly applied to a nominal

Operating thickness of 15 mils, should perform on pipelines operating between -100°F/-73°C to 203°F/95°C.

Range For temperatures reaching 230°F/110°C thicker coatings, greater than 30 mils, may improve the
service capability. However, it is difficult to accurately predict field performance from the laboratory
data due to the wide variations in actual field conditions. Soil types, moisture content, temperatures,
coating thickness, and other factors specific to the area all influence the coating performance and
upper temperature operating limits.

General 1. Remove oil, grease and loosely adhering deposits.

Application

Information 2. Abrasive blast clean the surface to NACE No. 2/SSPC-SP10 ISO 8501:1,
Grade SA 2 V2 near-white metal.

3. Apply mechanical masks or mask with materials such as 3M Scotch® Glass Cloth Tape 361
or 3M Aluminum Foil Tape 425 as required.

4. Preheat article to the desired application temperature per cure specifications.
5. Deposit Scotchkote coating 134 by powder spray to the specified thickness.
6. Cure according to cure specifications.

7. Visually and electrically inspect for coating flaws after the coating has cooled.

8. Repair all defects.

Cure_ o Scotchkote coating 134 may be applied to metal articles which have been preheated to a
Specifications  temperature of 300°F/149°C to 475°F/246°C. After application, Scotchkote coating 134
must be cured according to the cure guide to achieve maximum performance properties.

If Scotchkote coating 134 is electrostatically applied to unheated parts, the cure time should
be measured from the time the coated part reaches the cure temperature. After cure, the
coating may be force cooled using air or water to facilitate inspection and handling.
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3M™ Scotchkote™ Fusion-Bonded Epoxy Coating 134

Product - Physical and Chemical Properties

3M™ Scotchkote™ Fusion-Bonded Epoxy Coating 134 Cure Guide

Tgmperature of Articlle at Typical Gel Cure Time

Time of Powder Application | Time

475°F/246°C 40 seconds 7 minutes

450°F/232°C 60 seconds 10 minutes

400°F/204°C 120 seconds | 15 minutes

350°F/177°C 330 seconds | 25 minutes

425°F/218°C 90 seconds 25 minutes for NSF/ANSI 61 approved applications

Typical Properties

Proerty

Value

Color Forest Green

Color Forest Green

Specific Gravity — Powder (Air Pycnometer)

1.51

Coverage

127 t%/Ib/mil (066 m?/kg/mm)

Fluid Bed Density 33 Ibs/ft> (530 kg/m3)

33 Ibs/ft® (530 kg/m®)

Shelf Life at 80°F/27°C 18 months

Shelf Life at 80°F/27°C 18 months

Average Gel Time (400°F/204°C)

120 seconds

Edge Coverage

12% to 18%

Minimum Explosive Concentration

0.03 oz/ft* (30,6 g/m°)

Ignition Temperature

986°F/530°C

V.0.C. (As Supplied)

0 g/L, as calculated

Chemical/Pressure/Temperature Resistance

Test Conditions Gas Phase Results
Autoclave, 120°F/49°C 99.5% CO, Excellent adhesion, no coating loss or blisters in
48 hours, 1500 psi/10.3 MPa | 0.5% H,S aqueous, hydrocarbon, or gas phase
0,
Autoclave, 150°F/66°C ?gof’ 85‘4 Excellent adhesion, no coating loss or blisters in
48 hours, 2200 psi/15.2 MPa 8%1—| S 2 aqueous, hydrocarbon, or gas phase
2
o)
Autoclave, 200°F/93°C SSACCOH“ Excellent adhesion, no coating loss or blisters in
24 hours, 3300 psi/22.8 MPa 6%? H 82 aqueous, hydrocarbon, or gas phase
2
o o 90% CH . . . .
Autoclave, 300°F/149°C 10% CO Excellent adhesion, no coating loss or blisters in
24 hours, 3000 psi/20.7 MPa Trage H ZS aqueous, hydrocarbon, or gas phase
2

All tests performed on 3M™ Scotchkote™ Fusion Bonded Epoxy Coating 134 applied over a 1 mil/25,4
pum phenolic primer. Liquid phase for all test conditions: 33% kerosene, 33% toluene, 34% brine solution

of 5% NaCl.
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3M™ Scotchkote™ Fusion-Bonded Epoxy Coating 134

Continued Product - Physical and Chemical Properties

ASTM G20-10 Immersion Testing at 20°C

Chemical Resistance Testing

Solution

30 days

60 days

90 days

Acetic Acid (5%)

No blistering or
disbondment

No blistering or
disbondment

No blistering or
disbondment

Acetone

No blistering or
disbondment, coating is
slightly rubbery

No blistering or
disbondment, coating is
slightly rubbery

No blistering or
disbondment, coating is
slightly rubbery

Carbon Disulfide

No blistering or
disbondment

No blistering or
disbondment

No blistering or
disbondment

No blistering or

No blistering or

No blistering or

cesaing disbondment disbondment disbondment
Hydrochloric Acid No blistering or No blistering or No blistering or
(10%) disbondment disbondment disbondment
Kerosene No blistering or No blistering or No blistering or
disbondment disbondment disbondment
Lime Water, No blistering or No blistering or No blistering or
Saturated disbondment disbondment disbondment

Methyl Alcohol

No blistering or
disbondment

No blistering or
disbondment

No blistering or
disbondment

Methyl Ethyl
Ketone

No blistering or
disbondment, coating is
slightly rubbery

No blistering or
disbondment, coating is
slightly rubbery

No blistering or
disbondment, coating is
slightly rubbery

Nitric Acid (10%)

Discoloration; No
blistering or disbondment

Discoloration; No
blistering or disbondment

Discoloration; No blistering
or disbondment

Sodium Carbonate
Solution (20%)

No blistering or
disbondment

No blistering or
disbondment

No blistering or
disbondment

Sodium Chloride
Solution (10%)

No blistering or
disbondment

No blistering or
disbondment

No blistering or
disbondment

Sodium Hydroxide
Solution (10%)

No blistering or
disbondment

No blistering or
disbondment

No blistering or
disbondment

Sulfuric Acid No blistering or No blistering or Slight discoloration; No
(30%) disbondment disbondment blistering or disbondment
Toluene No blistering or No blistering or No blistering or

disbondment

disbondment

disbondment

Trichloroethylene

No blistering or
disbondment, coating is
slightly rubbery

No blistering or
disbondment, coating is
slightly rubbery

No blistering or
disbondment, coating is
slightly rubbery
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3M™ Scotchkote™ Fusion-Bonded Epoxy Coating 134

Continued Product - Physical and Chemical Properties

3Minternal — Historical Chemical Resistance testing based on similar, but not identical products.**

Testing Temperature 73°F (23°C¥)

Acetic Acid up to 25%

Ferric Nitrate

Potassium Borate

Ferric Sulfate

Potassium Carbonate

Aluminum Chloride

Ferrous Nitrate

Potassium Chloride

Aluminum Hydroxide

Ferrous Sulfate

Potassium Dichromate up to 10%

Aluminum Nitrate

Formaldehyde up to 100%

Potassium Hydroxide

Aluminum Sulfate

Formic Acid up to 10%

Potassium Nitrate

Ammonium Carbonate

Freon; gas and liquid

Potassium Sulfate

Ammonium Chloride

Gas (Mfq)

Propylene Glycol

Ammonium Hydroxide up to 100%

Gas (Natural)

Sewage

Ammonium Nitrate

Gasoline Leaded

Silver Nitrate

Ammonium Phosphate

Gasoline Unleaded

Soap Solution

Ammonium Sulfate Glycerine Soaps
Amyl Alcohol Heptane Sodium Bicarbonate
Barium Carbonate Hexane Sodium Bisulfate

Barium Chloride

Hexylene Glycol

Sodium Carbonate

Barium Hydroxide

Hydrochloric Acid up to 25%

Sodium Chlorate

Barium Nitrate

Hydrofluoric Acid up to 40%

Sodium Chloride

Barium Sulfate

Hydrogen Sulfide

Sodium Hydroxide

Benzene Isopropyl Alcohol Sodium Meta Silicate up to 5%
Boric Acid Jet Fuel Sodium Nitrate

Borax Sodium Sulfate

Butyl Alcohol Linseed Qil Sodium Thiosulfate up to 5%
Cadmium Chloride Lubricating Qil Stannic Chloride

Cadmium Nitrate Magnesium Carbonate Sulfur

Cadmium Sulfate Magnesium Chloride Sulfuric Acid up to 60%

Calcium Carbonate

Magnesium Hydroxide

Synthetic Sea Fuel (60% Naphtha,

Calcium Chloride

Magnesium Nitrate

20% Toluene, 15% Xylene,

Calcium Hydroxide

Magnesium Sulfate

5% Benzene)

Calcium Nitrate

Synthetic Silage

Calcium Sulfate

Mercuric Chloride

Tetrapropylene

Calcium Disulfide

Methanol (softened)

Toluene

Carbon Tetrachloride

MIBK (Methyl Isobutyl Ketone)

Caustic Potash

Mineral Oil

Triethylene Glycol

Caustic Soda

Mineral Spirits

Trisodium Phosphate

Chlorine 2% Molasses Turpentine

Citric Acid up to 25% Motor Oil Undecanol
Copper Chloride Muriatic Acid Urea

Copper Nitrate Naphtha Urine

Copper Sulfate Nickel Chloride Vinegar

Crude Qil Nickel Nitrate Water
Cyclohexane Nickel Sulfate Chlorinated
Cyclohexene Nitric Acid up to 30% Demineralized
Cyclopentane Nonane Distilled
Detergent Octane Salt

Diesel Fuel Oxalic Acid Sea
Diethylene Glycol Pentane Xylol

Dipropylene Glycol Perchloroethylene Zinc Chloride
Ethanol (softened) Phosphoric Acid up to 50% Zinc Nitrate
Ethylbenzene Phosphorous Trichloride Zinc Sulfate
Ethylene Glycol Potassium Aluminum Sulfate 10-10-10_Fertilizer, Saturated
Ferric Chloride up to 50% Potassium Bicarbonate

**Tests conducted for two years. No effect unless otherwise stated.
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3M™ Scotchkote™ Fusion-Bonded Epoxy Coating 134

Storage In a cool dry location less than 80°F (27°C)

Shelf-Life 18 months from date of manufacture

Availability  For ordering, technical, product information, or the Safety Data Sheet, call:
Phone: 800-722-6721
Fax: 877-601-1305

3M and Scotchkote are trademarks of the 3M Company.

Important Notice

All statements, technical information, and recommendations related to 3M’s products are based on information believed to be
reliable, but the accuracy or completeness is not guaranteed. Before using this product, you must evaluate it and determine if it is
suitable for your intended application. You assume all risks and liability associated with such use. Any statements related to the
product, which are not contained in 3M’s current publications, or any contrary statements contained on your purchase order, shall
have no force or effect unless expressly agreed upon, in writing, by an authorized officer of 3M.

Warranty; Limited
Remedy; Limited
Liability

Because conditions of product use are outside of our control and vary widely, the following is made in lieu of all express or implied
warranties: This product will conform to 3M’s published product specifications and be free from defects in material and manufacture
on the date of your purchase. 3M MAKES NO OTHER WARRANTIES INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. If this product is defective upon your
receipt, your exclusive remedy shall be, at 3M’s option, to replace the 3M product or refund the purchase price of the 3M product.
Except where prohibited by law, 3M will not be liable for any direct, indirect, special, incidental or consequential loss or
damage arising from this 3M product, regardless of the legal theory asserted.

Electrical Markets Division
6801 River Place Blvd.
Austin, TX 78726-9000

800.722.6721

www.3M.com/corrosion

Please recycle
© 3M 2016 All rights reserved
78-8141-8528-2 Rev A
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Coatings - Linings - Fireproofing

Carboguard® 893

PRODUCT DATA SHEET

SELECTION & SPECIFICATION DATA

Generic Type | Cycloaliphatic Amine Epoxy

Description

Features

Color
Finish

Primer

Dry Film Thickness

Solids Content

Theoretical Coverage
Rate

VOC Values

Dry Temp. Resistance

High solids corrosion resistant primer and intermediate. Used either as a primer or an intermediate
coat over steel and inorganic zinc primers. Can be topcoated with a broad variety of high
performance finish coats.

 Excellent corrosion protection

+ Excellent film build and edge protection

» Used as a primer or an intermediate coating
» Good abrasion resistance

» Cures down to 40°F (4°C)

+ VOC compliant to current AIM regulations

Red (0500); Gray (0700); Yellow (0600): White (0800)
Eggshell

Self-priming. May be applied over organic and inorganic zinc rich primers. A mist coat may be
required to minimize bubbling over zinc rich primers.

3 mils (76 microns) per coat
4 - 6 mils (102 - 152 microns) per coat

3 - 6 mils (76 - 150 microns) for mild environments and as an intermediate coat over zinc rich
primers.

4-6 mils (102-152 microns) for more severe environments.

Do not exceed 10.0 mils (250 microns) in a single coat. Excessive film thickness over inorganic
zincs may increase damage during shipping or erection.

By Volume 77% +/- 2%

1235 ft?/gal at 1.0 mils (30.3 m?I at 25 microns)
412 ft¥/gal at 3.0 mils (10.1 m?%| at 75 microns)
206 ft?/gal at 6.0 mils (5.1 m?#/1 at 150 microns)
Allow for loss in mixing and application.

As Supplied : 1.6 Ibs/gal (195 g/l)

Thinner 2 : 16 oz/gal = 2.2 Ibs/gal (261 g/l)
Thinner 230 : 13 oz/gal = 2.1 Ibs/gal (252 g/l)
Thinner 33 : 32 oz/gal = 2.7 Ibs/gal (329 g/l)

These are nominal values and may vary slightly with color. “Maximum thinning for 250 g/| restricted
areas is 12 oz/gal with Thinner 2, and 11 oz/gal with Thinner 33 or 230. Use Thinner 76 where non-
photochemically reactive solvents are required (up to 11 oz/gal)

Continuous: 200°F (93°C)
Non-Continuous: 250°F (121°C)

Discoloration and loss of gloss is observed above 200°F (93°C).

Limitations | Not recommended for immersion service

Topcoats | May be coated with Acrylics, Epoxies, Alkyds, or Polyurethanes depending on exposure and need.

April 2020

0988 Page 1 of 5



Carboguard® 893

PRODUCT DATA SHEET

Coatings - Linings - Fireproofing

SUBSTRATES & SURFACE PREPARATION

Surfaces must be clean and dry. Employ adequate methods to remove dirt, dust, oil and all other
General ; : . : )
contaminants that could interfere with adhesion of the coating.

SSPC-SP6 with a 1.0-2.0 mil (25-50 microns) surface profile.
Steel When using under fireproofing products, defer to the primer surface preparation requirements in the
product data sheet of the fireproofing product.

Prime with specific Carboline primers as recommended by your Carboline Sales Representative.
Refer to the specific primer’s Product Data Sheet for substrate preparation requirements.
Galvanized Steel
When using under fireproofing products, defer to the primer surface preparation requirements in the
product data sheet of the fireproofing product.

Concrete must be cured 28 days at 75°F (24°C) and 50% relative humidity or equivalent. Prepare
Concrete or CMU | surfaces in accordance with ASTM D42582 Surface Cleaning of Concrete and ASTM D4259
Abrading Concrete. Voids in concrete may require surfacing.

PERFORMANCE DATA

All test data was generated under laboratory conditions. Field testing results may vary.

Test Method System Results
ASTM B117 Salt Fog Blasted Steel 1ct. 10Z 1 ct. 893 No blistering, rusting and no
creepage at scribe after 4000 hours
ASTM D 1735 Water Fog Blasted Steel 1ct. 10Z 1 ct. 893 No blistering softening or
rusting after 5000 hours
ASTM D2583 Hardness Blasted Steel 1 ct. 893 73, Barcol Test, 1 week cure, 5 mils DFT
. 88 mg. loss after 1000 cycles,
ASTM D4060 Abrasion Blasted Steel 1ct. 893 CS17 wheel, 1000 gm. load
ASTM G26 Weatherometer Blasted Steel 1ct. I0Z 1 ct. 893 No blistering softening or
rusting after 4000 hours

Test reports and additional data available upon written request.

MIXING & THINNING

Power mix separately, then combine and power mix. DO NOT MIX PARTIAL KITS. A 30-minute
Mixing | “sweat-in” time is highly recommended for applications below 50°F (10°C) and will improve cure
response.
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hn\e® Carboguard® 893

Coatings - Linings - Fireproofing P RO D U CT DATA S H E ET

MIXING & THINNING

Spray: Up to 16 oz/gal (131.5 g/l) (12%) w/ Thinner 2 or up to 13 oz/gal (106.8 g/l) (10%) w/ Thinner

230

Brush: Up to 32 oz/gal (263 g/l) (25%) w/ Thinner 33

Roller: Up to 32 oz/gal (263 g/l) (25%) w/ Thinner 33

Mist coating: Thin up to 32 oz/gal (263 g/l) with Thinner 2 or 33 in VOC restricted (2.8Ib/gal) areas.

May thin up to 48 oz/gal where VOC restricted levels are at 3.5 Ib/gal (0.42 kg/l) for mist coat only. If

Thinning necessary, use Thinner 230 only in hot (above 100°F/38°C) and windy conditions, to slow down the
evaporation rate.

Use of thinners other than those supplied or recommended by Carboline may adversely affect

product performance and void product warranty, whether expressed or implied.

*See VOC values for thinning limits.

Carboline Thinner 236E or 225E (up to 10% or 13 oz/gal) may also be used to thin this product to

minimize HAP and VOC emissions. Consult Carboline Technical Service for guidance.

Ratio | 1:1 Ratio (A to B)
4 Hours at 75°F (24°C) Pot life ends when coating loses body and begins to sag. Pot life times will

Pot Life | be less at higher temperatures. Thinning rates above 16 oz/gal will shorten the working time to 2
hours.

APPLICATION EQUIPMENT GUIDELINES

Listed below are general equipment guidelines for the application of this product. Job site conditions may require modifications
to these guidelines to achieve the desired results.

This is a high solids coating and may require adjustments in spray techniques. Wet film thickness
is easily and quickly achieved. The following spray equipment has been found suitable and is
available from manufacturers such as Binks, DeVilbiss and Graco.

Spray Application
(General)

Conventional Spray Pressure pot equipped with dual regulators, 3/8” (0.95 cm) I.D. minimum material hose,
0.070” (0.18 cm) 1.D. fluid tip and appropriate air cap.

Pump Ratio: 30:1 (min.)

GPM Output: 3.0 (min.)

Material Hose: 3/8” (0.38 cm) I.D. (min.)

Tip Size: 0.017-0.021” (0.043-0.053 cm)

Output PSI: 2100-2300

Filter Size: 60 mesh

Airless Spray

PTFE packings are recommended and available from the pump manufacturer.

Multiple coats may be required to obtain desired appearance, recommended dry film thickness and
adequate hiding. Avoid excessive re-brushing or re-rolling. For best results, tie-in within 10 minutes
at 75°F (24°C).

Brush & Roller
(General)

Brush | Use a medium bristle brush.

Roller | Use a short-nap synthetic roller cover with phenolic core.
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Carboguard® 893

PRODUCT DATA SHEET

Coatings - Linings - Fireproofing

APPLICATION CONDITIONS

Condition Material Surface Ambient Humidity
Minimum 40°F (4°C) 40°F (4°C) 40°F (4°C) 0%
Maximum 90°F (32°C) 135°F (57°C) 110°F (43°C) 90%

This product simply requires the substrate temperature to be above the dew point. Condensation due to substrate temperatures
below the dew point can cause flash rusting on prepared steel and interfere with proper adhesion to the substrate. Special
application techniques may be required above or below normal application conditions.

CURING SCHEDULE

Maximum Maximum Maximum
Surface Temp. | Dry to Handle | Dry to Topcoat | Dry to Touch Recoat Time Recoat Time | Recoat Time w/
w/ Acrylics w/ Epoxies Polyurethanes
40°F (4°C) 24 Hours 72 Hours 6 Hours 14 Days 30 Days 90 Days
50°F (10°C) 16 Hours 24 Hours 5 Hours 14 Days 30 Days 90 Days
60°F (16°C) 12 Hours 16 Hours 4 Hours 14 Days 30 Days 90 Days
75°F (24°C) 6 Hours 8 Hours 3 Hours 14 Days 30 Days 90 Days
90°F (32°C) 3 Hours 4 Hours 2 Hours 14 Days 15 Days 30 Days

These times are based on a 4.0 mil (100 microns) dry film thickness. Higher film thickness, insufficient ventilation or cooler
temperatures will require longer cure times and could result in solvent entrapment and premature failure. Excessive humidity or
condensation on the surface during curing can interfere with the cure, can cause discoloration and may result in a surface haze.
Any haze or blush must be removed by water washing before recoating. During high humidity conditions, it is recommended that
the application be done while temperatures are increasing. Recoat intervals may vary from those listed above when using under
intumescent fireproofing products. Consult Carboline Technical Service for recommended cure times before applying Carboline
intumescent products. If the maximum recoat time is exceeded, the surface must be abraded by sweep blasting or sanding before
the application of additional coats. When cured below 50°F (10°C) a slight softening is typically observed as the temperature rises
above 50°F (10°C) and is considered normal.

CLEANUP & SAFETY

Cleanu Use Thinner 2 or Acetone. In case of spillage, absorb and dispose of in accordance with local
P applicable regulations.

Read and follow all caution statements on this product data sheet and on the SDS for this product.

Hypersensitive persons should wear protective clothing, gloves and use protective cream on face,

hands and all exposed areas.

Safety

When used in enclosed areas and product is thinned, thorough air circulation must be used
during and after application until the coating is cured. The ventilation system should be capable of
preventing the solvent vapor concentration from reaching the lower explosion limit for the solvents
used. User should test and monitor exposure levels to insure all personnel are below guidelines. If
not sure or if not able to monitor levels, Use MSHA/NIOSH approved supplied air respirator.

PACKAGING, HANDLING & STORAGE

Ventilation

Part A: Min. 36 months at 75°F (24°C)
Part B: Min. 24 months at 75°F (24°C)
Shelf Life
*Shelf Life: (actual stated shelf life) when kept at recommended storage conditions and in original
unopened containers.
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hn\e® Carboguard® 893

Coatings - Linings - Fireproofing P RO D U CT DATA S H E ET

PACKAGING, HANDLING & STORAGE

Storage Temperature & | 40° - 110°F (4°-43°C)
Humidity | 0-90% Relative Humidity

Store Indoors.

Storage | This product is solvent based and not affected by excursions below these published storage
temperatures, down to 10°F, for a duration of no more than 14 days. Always inspect the product
prior to use to make sure it is smooth and homogeneous when properly mixed.

Shipping Weight | 2 Gallon Kit - 29 Ibs (13 kg) 10 Gallon Kit - 143 Ibs (65 kg)
(Approximate)

Carboguard 893 Part A: 61°F (16°C)

Flash Point (Setaflash) | - 0 uard 893 Part B: 59°F (15°C)

WARRANTY

To the best of our knowledge the technical data contained herein is true and accurate on the date of publication and is subject

to change without prior notice. User must contact Carboline Company to verify correctness before specifying or ordering. No
guarantee of accuracy is given or implied. We guarantee our products to conform to Carboline quality control. We assume no
responsibility for coverage, performance, injuries or damages resulting from use. Carbolines sole obligation, if any, is to replace
or refund the purchase price of the Carboline product(s) proven to be defective, at Carbolines option. Carboline shall not be liable
for any loss or damage. NO OTHER WARRANTY OR GUARANTEE OF ANY KIND IS MADE BY CARBOLINE, EXPRESS OR
IMPLIED, STATUTORY, BY OPERATION OF LAW, OR OTHERWISE, INCLUDING MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. All of the trademarks referenced above are the property of Carboline International Corporation unless
otherwise indicated.
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Coatings - Linings - Fireproofing

Carbothane® 134 VOC

PRODUCT DATA SHEET

SELECTION & SPECIFICATION DATA

Generic Type | Aliphatic Acrylic Polyurethane

Description

Features

Color

Finish
Primer
Dry Film Thickness

Solids Content

Theoretical Coverage
Rate

VOC Value(s)

Dry Temp. Resistance

Topcoats

High gloss finish with exceptional weathering performance characteristics. Used extensively in
virtually all industrial markets, provides a smooth, durable finish that has superior resistance to
corrosion and chemical exposure.

+ High solids, low VOC content

» Excellent weatherability

» Exceeds SSPC Paint 36 specification for a Level 3 urethane

» Excellent flow characteristics allow for application by spray or roller
+ Superior impact and abrasion resistance

* Indefinite recoatability

* VOC compliant to current AIM regulations

« Suitable for use in USDA inspected facilities

Refer to Carboline Color Guide. Certain colors, particularly in non-leaded safety oranges, reds and
yellows may require multiple coats for adequate hiding. Check color suitability before use.

The alignment of aluminum flakes in aluminum-filled finishes is very dependent on application
conditions and techniques. Care must be taken to keep conditions as constant as possible to
reduce variations in final appearance. It is also advisable to work from a single batch of material
since variations can occur from batch to batch. For more information consult Carboline Technical

Service Department.

| Gloss

| Refer to Substrates & Surface Preparation.

| 2-2.5mils (51 - 64 microns) per coat

| By Volume 70% +/- 2%

1123 ft¥/gal at 1.0 mils (27.6 m?/I at 25 microns)
561 ft¥/gal at 2.0 mils (13.8 m?/I at 50 microns)
449 ft*/gal at 2.5 mils (11.0 m?/I at 62 microns)
Allow for loss in mixing and application.

Per EPA Method 24: 1.58 Ibs./gal (190 g/l)

11 oz/gal of Thinner 214: 2.06 Ibs./gal (247 g/l)
10 oz/gal of Thinner 215: 2.06 Ibs./gal (247 g/l)
10 oz/gal of Thinner 25: 2.05 Ibs./gal (245 g/l)

These are nominal values and may vary slightly with color. This product contains US EPA VOC-
exempt solvent(s).

Continuous: 200°F (93°C)
Non-Continuous: 250°F (121°C)

Discoloration and loss of gloss is observed above 200°F (93°C).

| Carbothane Clear Coat when required
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Carbothane® 134 VOC

PRODUCT DATA SHEET

Coatings - Linings - Fireproofing

SUBSTRATES & SURFACE PREPARATION

General

Employ adequate methods to remove dirt, dust, oil and all other contaminants that could

interfere with adhesion of the coating. For all surfaces prime with specific Carboline primers as
recommended by your Carboline sales representative. Refer to the specific primer’s Product Data
Sheet for detailed requirements of the specified primer.

Previously Painted | Lightly sand to roughen and de-gloss the surface. Existing paint must attain a minimum 3A rating in

Surfaces | accordance with ASTM D3359 “XScribe” adhesion test.

PERFORMANCE DATA

Test Method System Results
Blasted Steel No rusting, blistering loss of bond
ASTM B117 1 ct. Org Zinc ’
Salt Fog 1 ct Epoxy or any megsurable creepage
1 ct 134 HG from the scribe after 3000 hours
ASTM D2794 Blasted Steel 155 inch-pounds; no visible
Impact Resistance 1ct. 134 HG cracking. Gardner Impact Tester
ASTM D3359 Blasted Steel
Adhesion 1 ct Epoxy SA
1ct134 HG
ASTM D3363 Blasted Steel
Hardness 1 ct Epoxy H
1ct134 HG
ASTM D4060 Blasted Steel 70 mg. loss after 1000 cycles,
Abrasion 1ct 134 HG CS17 wheel, 1000 gm. load
Blasted Steel
Ai-lc-il\r:lets)iiim 1 ct. Epoxy 2562 psi Pneumatic
1ct 134 HG
Blasted Steel No rusting in the scribe, no blistering.
ASTM D870 1 ct Org. Zinc softening or discoloration after
Immersion Resistance 1 ct Epoxy either 30 days of freshwater or
1ct134 HG saltwater immersion at 75°F.
Blasted Steel No blistering, rusting or cracking;gloss
WQ;;ZO%ZSH 1 ct. Epoxy retention of 85%color change of
1ct134 HG 1 Macadam unit after 2000 hours
Blasted Steel
ASTM G53 1 ct. Org. Zinc No rusting, blistering or loss of adhesion;
ASTM D4587
. 1 ct Epoxy less than 5% gloss loss after 3000 hours
Accelerated Weathering 1 ct 134 HG

Test reports and additional data available upon written request.

MIXING & THINNING

Mixing | Power mix Part A separately, then combine and power mix. DO NOT MIX PARTIAL KITS.

Spray: Up to 11 oz/gal (9%) w/Thinner 214 or 10 oz/gal (8%) w/Thinner 25
Brush and/or Roller: Up to 10 oz/gal (8%) w/Thinner 215
The solvents listed above contain VOC. These maximum amounts listed will result in VOC

Thinning | at or below 250 g/l, 2.09 Ibs/gal. Carboline Thinner 236E is VOC exempt and HAP free. Itis

also acceptable for all methods listed above. *Use of thinners other than those supplied or
recommended by Carboline may adversely affect product performance and void product warranty,
whether expressed or implied.

January 2019

0862

Page 2 of 5



Coatings - Linings - Fireproofing

Carbothane® 134 VOC

PRODUCT DATA SHEET

MIXING & THINNING

Ratio | 4:1 Ratio (A to B)

Pot Life

4 Hours at 75°F (24°C) and less at higher temperatures. Pot life ends when coating becomes
too viscous to use. MOISTURE CONTAMINATION WILL SHORTEN POT LIFE AND CAUSE
GELLATION.

APPLICATION EQUIPMENT GUIDELINES

Listed below are general equipment guidelines for the application of this product. Job site conditions may require modifications
to these guidelines to achieve the desired results.

Spray Application
(General)

Conventional Spray

Airless Spray

Brush & Roller
(General)

This is a high solids coating and may require adjustments in spray techniques. Wet film thickness
is easily and quickly achieved. Spray equipment has been found suitable and available from
manufacturers such as Binks, DeVilbiss and Graco.

Pressure pot equipped with dual regulators, 3/8” I.D. minimum material hose, .070” I.D. fluid tip and
appropriate air cap.

Pump Ratio: 30:1 (min.)*

GPM Output: 3.0 (min.)

Material Hose: 3/8” |.D. (min.)

Tip Size: .015-.017"

Output PSI: 2100-2400

Filter Size: 60 mesh

*Teflon packings are recommended and available from the pump manufacturer.

Multiple coats may be required to obtain desired appearance and recommended dry film thickness.
Avoid excessive re-brushing or re-rolling. For best results, tie-in within 10 minutes at 75°F (24°C).

Brush | Recommended for touch-up only. Use a medium, natural bristle brush.

Roller | Use a short-nap mohair roller cover with phenolic core.

APPLICATION CONDITIONS

Condition Material Surface Ambient Humidity
Minimum 50°F (10°C) 35°F (2°C) 35°F (2°C) 0%
Maximum 100°F (38°C) 120°F (49°C) 95°F (35°C) 80%

Industry standards are for substrate temperatures to be above 5°F (3°C) the dew point.

Caution: This Product is moisture sensitive in the liquid stage and until fully cured. Protect from high humidity, dew and direct
moisture contact until fully cured. Application and/or curing in humidities above maximum, or exposure to moisture may result in a
loss of gloss and/or micro bubbling of the product.

January 2019
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Carbothane® 134 VOC

PRODUCT DATA SHEET

Coatings - Linings - Fireproofing

CURING SCHEDULE

Surface Temp. Dry to Handle Dry to Recoat Final Cure General
35°F (2°C) 36 Hours 36 Hours 14 Days
50°F (10°C) 16 Hours 16 Hours 10 Days
75°F (24°C) 8 Hours 8 Hours 7 Days
90°F (32°C) 4 Hours 4 Hours 5 Days

These times are based on a 2.0 mil (50 micron) dry film thickness. Higher film thickness, insufficient ventilation or cooler
temperatures will require longer cure times and could result in solvent entrapment and premature failure.

Caution: This product is moisture sensitive in the liquid stage and until fully cured. Protect from high humidity, dew and direct
moisture contact until fully cured. Application and/or curing in humidities above maximum, or exposure to moisture may result in a
loss of gloss and/or micro bubbling of the product.

CLEANUP & SAFETY

Cleanup

Safety

Ventilation

Caution

Use Thinner 2 or Acetone. In case of spillage, absorb and dispose of in accordance with local
applicable regulations.

Read and follow all caution statements on this product data sheet and on the SDS for this product.
Wear protective clothing, gloves and use protective cream on face, hands and all exposed areas.

When used in enclosed areas, thorough air circulation must be used during and after application
until the coating is cured. The ventilation system should be capable of preventing the solvent vapor
concentration from reaching the lower explosion limit for the solvents used. User should test and
monitor exposure levels to insure all personnel are below guidelines. If not sure, use MSHA /
NIOSH approved respirator.

This product contains flammable solvents. Keep away from sparks and open flames. All electrical
equipment and installations should be made and grounded in accordance with the National Electric
Code. In areas where explosion hazards exist, workmen should be required to use non-ferrous
tools and wear conductive and non-sparking shoes.

PACKAGING, HANDLING & STORAGE

Shelf Life

Storage Temperature &
Humidity

Storage

Shipping Weight
(Approximate)

Flash Point (Setaflash)

Part A: Min. 36 months at 75°F (24°C)
Part B: Min. 24 months at 75°F (24°C)

*Shelf Life: (actual stated shelf life) when kept at recommended storage conditions and in original
unopened containers.

40°-110°F (4°-43°C)
0-80% Relative Humidity

Store Indoors.

1 Gallon Kit - 14 Ibs (6kg)
5 Gallon Kit - 60 Ibs. (27 kg)

Part A: 74° F (23° C)
Urethane Converter 811 Part B: 127°F (53 °C)
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line Carbothane® 134 VOC

Coatings - Linings - Fireproofing P RO D U CT DATA S H E ET

WARRANTY

To the best of our knowledge the technical data contained herein is true and accurate on the date of publication and is subject

to change without prior notice. User must contact Carboline Company to verify correctness before specifying or ordering. No
guarantee of accuracy is given or implied. We guarantee our products to conform to Carboline quality control. We assume no
responsibility for coverage, performance, injuries or damages resulting from use. Carbolines sole obligation, if any, is to replace
or refund the purchase price of the Carboline product(s) proven to be defective, at Carbolines option. Carboline shall not be liable
for any loss or damage. NO OTHER WARRANTY OR GUARANTEE OF ANY KIND IS MADE BY CARBOLINE, EXPRESS OR
IMPLIED, STATUTORY, BY OPERATION OF LAW, OR OTHERWISE, INCLUDING MERCHANTABILITY AND FITNESS FOR A

PARTICULAR PURPOSE. All of the trademarks referenced above are the property of Carboline International Corporation unless
otherwise indicated.
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PROVOST &

PRITCHARD SUBMITTAL REVIEW FORM

AN Ermpdonme Owvred oy

To: Camrosa Water District From: Provost & Pritchard Consulting Group
7385 Santa Rosa Road 286 W. Cromwell Avenue
Camarrillo, CA 93012 Fresno, CA 93711
Project No.: 02958-20-002 Reviewer: Kevin Berryhill, P.E.
Project: TCP Removal Project for Conejo Wells Date:  10/13/2021

Submittal No: AV - R1

Description: GAC Vessel Systems

The Engineer’s review is for general conformance with the design concept and contract documents. Markings or comments shall not be
construed as relieving the Contractor from compliance with the contract plans and specifications or from departures there from. The Contractor
remains responsible for details and accuracy, for confirming and correlating all quantities and dimensions, for selecting fabrication processes,
for techniques of assembly, and for performing work in a safe manner.

No Exceptions Taken |:| Submit Specified ltem
|:| Make Corrections Noted |:| Rejected
|:| Revise & Resubmit |:| For Information Only

Reviewer Comments:

ltem Description Mfg/Supplier Action Taken Comment

Comments:
No exceptions taken.

The District has selected 9225 "Cashew" as the exterior coating color.

The District will accept the A.R.l. combination air valves with metal bodies
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8 7 6 4 | 2
PARTS LIST
ITEM| QTY DESCRIPTION MATERIAL LENGTH |WIDTH
1_| 16 |BOLT, HEX 0.75IN D X 2.5IN L HDG GR A307 Steel, Galvanized
28-10" 2 | 96 [BOLT, HEX 0.75IN D X 4IN L HDG GR A307 Steel, Galvanized
120" 410" 120" 14 3 | 2 [COUPLING, 2IN HALF THD 3000 316SS Steel
12 4 | 4 |ELBOW, 8IN 90 STL WELD SCH 40 LR Steel, Carbon
5 | 2 [ELBOW, 8IN 90 STL WELD SCH 40 SR Steel, Carbon
’ 6 | 2 |FLANGE, 8IN SLIPON CS 150# RF Steel, Carbon
3 7 | 14 [FLANGE, 8IN WELD NECK CS 150# RF Steel, Carbon
8 | 4 [FLOWMETER GROUNDING RING, 8IN SS ABB Default
2 9 | 2 [FLOWMETER, 8" ABB WATERMASTER FULL-BORE METER WITH TRANSMITTER (SEE DATA SHEETS) |Generic
| 13 10 | 2 |FLOWMETER, READOUT ABB WATERMASTER REMOTE TRANSMITTER (SEE DATA SHEETS) Generic
LN V4 21 15/16" ‘ ’ @ 2 11 | 2 |FLOWMETER, SUN HOOD 14 GA. SS Steel, Mild
| 12 | 18 |GASKET, FLG 8IN NAM 37C RING 0.125IN THK 150# Composite
13 | 1 |[MANIFOLD, 8" CS S40 3 TIER 3in PRV LP™ 45° OUTLET ASSY Steel, Carbon
‘ 14 | 96 [NUT, HVY HEX 0.75-10 UNC GALV 2H Steel, Galvanized
14"X18" ELP. MANWAY 15 | 1 |PF12-520 SINGLE TANK LOW PRO™ ASSEMBLY Steel, Carbon
T -1 16 | 1 |PF12-520 SINGLE TANK LOW PRO™ ASSEMBLY Steel, Carbon
17 | 2 |PIPE, 8IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon 35.9823in
8" INLET 5 18 | 2 |PIPE, 8IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon 105751 in
@ @ 19 | 2 |PIPE, 8IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon 12.7313in
LIFTING LUG 20 | 2 |PIPE, 8IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon 68.6105 in
4" MEDIA INLET ” 26 9/16" 21 | 2 |PIPE, 8IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon 5.9373 in
I 22 | 2 [PLUG, 2IN THD GALV HEX HEAD STD WT Steel, Galvanized
13-2 5/ |) 20 DETAIL A 23 | 208 |WASHER, FLAT STRL 0.75IN GALV. Steel, Galvanized
PROCESS OUTLET CONNECTION
(OBJECTS REMOVED FOR CLARITY)
2" WASHDOWN bl
@ 5-6"
o °
re ~N
/
AL~ N
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\ X o °
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TOP VIEW

40"
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ELEVATION VIEW

THIS DRAWING IS TO SHOW PIPING AND EQUIPMENT FOR CUSTOMER APPROVAL.

PIPING MATERIALS SHALL MEET: CS PIPE ASTM A-53 GRADE B (ERW); CS FITTINGS SA-234, ASME B16.9; SS THREADED FITTINGS ASTM A-351; SS
PIPE ASTM A-312; SS BW FITTINGS ASTM A-403; MI THREADED FITTINGS ASME B-16.3
SURFACE PREPERATION: VESSEL: SSPC-SP5 INTERIOR & SSPC-SP6 EXTERIOR. SYSTEM PIPING: SSPC-SP10 INTERIOR & SSPC-SP6 EXTERIOR.
FINISH VESSEL INTERIOR WITH 35-45 MILS OF PLASITE 4110, PREPARE AND APPLY STRICTLY IN ACCORDANCE WITH MANUFACTURERS
RECOMMENDATIONS TO MEET NSF STD 61 REQUIREMENTS. LINING TO BE CONTINUOUS TO OD OF THE RAISED FACE ON ALL NOZZLE FLANGES.
FINISH EXTERIOR WITH 2-3 MILS OF CARBOTHANE 134VOC URETHANE, COLOR TO BE 9225 CASHEW, OVER 4-6 MILS OF CARBOGUARD 893 RUST
PREVENTATIVE EPOXY PRIMER, APPLIED PER MANUFACTURERS RECOMMENDATIONS.
CS SLURRY/PROCESS PIPE 3" AND LARGER TO BE INTERNALLY LINED WITH 16MILS (MIN.)\OF 3M SCOTCHKOTE 134 FUSION BONDED EPOXY.
MANWAY AND SEPTA GASKETS TO BE EPDM. ALL OTHER GASKETS TO BE NAM 37C.

146 P
4-113/8"
81/2"
NOTES:
1.
2. VESSELS SHALL BE 125 PS|, ASME CODE.
3
4.
5
6.
7.
8.
9. ALL VALVES TO BE TAGGED WITH NUMBER SHOWN ON P&ID.
10. SYSTEM ESTIMATED SHIPPING WEIGHT: 37,000 LBS.

11.

GROUTING AND ANCHORING BY OTHERS IF REQUIRED.
12. + 1" TOLERANCE ON CONNECTION DIMENSIONS.

DETAIL B
INLET PAD FLANGE DETAIL

DETAIL C
8" FLOW METER DETAIL

1/2" SAMPLE PORT

8" INLET
5.9 3/8"
(APPROX.)

8" BACKWASH
3.9"

(APPROX.)

RIGHT SIDE VIEW

1-11 3/16"
8" EFFLUENT

81/2" (APROX.) £ 1" SYSTEM DRAIN

MAN. EFF
110 11/16"
(APPROX.)
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COMPANY C ONFIDENTIAL
THIS DOCUMENT AND ALL INFORMATION CONTAINED HEREIN
ARE THE PROPERTY OF AQUEQUS VETS AND/OR ITS
AFFILIATES. THE DESIGN CONCEPTS AND INFORMATION
CONTAINED HEREIN ARE PROPRIETARY TO AQUEOUS VETS
AND ARE SUBMITTED IN CONFIDENCE. THEY ARE NOT
TRANSFERABLE AND MUST BE USED ONLY FOR THE
PURPOSE FOR WHICH THE DOCUMENT IS EXPRESSLY
LOANED. THEY MUST NOT BE DISCLOSED, REPRODUCED,
LOANED, OR USED IN ANY OTHER MANNER WITHOUT THE
EXPRESS WRITTEN CONSENT OF AQUEOUS VETS. IN NO

EVENT SHALL THEY BE USED IN ANY MANNER DETRIMENTAL

TO THE INTERESTS OF AQUEOUS VETS. ALL PATENT RIGHTS
ARE RESERVED. UPON THE DEMAND OF AQUEOUS VETS,
THIS DOCUMENT, ALONG WITH ALL COPIES AND EXTRACTS,
AND ALL RELATED NOTES AND ANALYSES, MUST BE
RETURNED TO AQUEOUS VETS OR DESTROYED, AS
INSTRUCTED BY AQUEOUS VETS. ACCEPTANCE OF THE
DELIVERY OF THIS DOCUMENT CONSTITUTES AGREEMENT TO

TERMS AND CONDITION:
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MANAGER: |DATE

AqueOUSVETS
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SCALE:

172" = 1"

PROJECT
M-00096

| CODE

DRAWING NUMBER
PF 12-520LP 3T RD SYS

SHEET

1 OF 1

REV
1




PARTS LIST
ITEM QTY DESCRIPTION MATERIAL LENGTH WIDTH
1 2 |ANGLE, CS A36 2.5X2.5X0.25 IN Steel, Carbon _ |23.8125 in
2 1 |ANGLE, CS A36 2.5X2.5X0.375 IN Steel, Carbon __ [85.9322 in
3 1__|ANGLE, CS A36 2X2X0.25 IN Steel, Carbon___[11.2500 in
4 1__|ANGLE, CS A36 2X2X0.25 IN Steel, Carbon__ [11.2500 in
5 1__|ANGLE, CS A36 2X2X0.25 IN Steel, Carbon__ [16.0000 in
6 4 |BEAM, W12X65# CS A36 Steel, Carbon __ |89.0000 in
120" 7 2 [BOLT, HEX 0.5IN D X 1.5IN L HDG GR A307 Steel, Galvanized
8 4 |BOLT, HEX 0.5IN D X 1.75IN L HDG GR A307 Steel, Galvanized
9 4 |FLANGE, 2IN SLIPON CS 150# RF Steel, Carbon
10 1 |FLANGE, 3IN SLIPON CS 150# RF Steel, Carbon
A 1 1 |FLANGE, 4IN PAD CS 1.25IN THK 150# RF Steel, Carbon
12 1 |FLANGE, 4IN SLIPON CS 150# RF Steel, Carbon
13 8 |FLANGE, 6IN SLIPON CS 150# RF Steel, Carbon
\/ 14 1__|FLANGE, 8IN PAD CS 1.75IN THK 150# RF Steel, Carbon
A 15 1__|FLAT, 2X0.25 IN CS A36 Steel, Carbon__ [3.8750 in
16 2 |FLAT, 2X0.25 IN CS A36 Steel, Carbon__ [5.5000 in
ER TIE-OFF 17 1 [FLAT, 2X0.25 IN CS A36 Steel, Carbon___ [5.0000 in
18 2 |FLAT, 2X0.25 IN SS 304L, i Steel [2.0000 in
19 1 |HEAD, 144IN OD x 0.5IN THK 1.5IN SF 2 to 1 SE STL SA516-70 Steel, Carbon
14 )8" FLANGED INLET 20 1 |HEAD, 144IN OD x 0.5IN THK 1.5IN SF 2 to 1 SE STL SA516-70 Steel, Carbon
21 2 |ID BRACKET, 7" x 5" x 1" CS 10 GA. Steel, Carbon
AFETY TIE-OFF 22 4 |LIFTING LUG SMALL 2 900 LUG Steel, Carbon
23 2 |LIFTING LUG, 50000# A36 Steel, Carbon
24 1 [MANWAY, 30" ROUND 150# RFSO HDG NB&W FF EPDM GASKET
25 1__[MANWAY, ELP PRESSURE 14x18x1x4 SA-106 STL w/ SAFETY CHAIN |Steel, Carbon
8- 26 6 |NUT, HVY HEX 0.5-13 UNC GALV 2H Steel, Galvanized
27 3 |PIPE, 2IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon __ [4.0000 in
| 71/4" (TYP) 28 1 [PIPE, 2IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon__ [3.7500 in
3Q 29 1__|PIPE, 3IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon__ [4.7500 in
IFTING LUG 30 1__|PIPE, 4IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon __ [4.2500 in
31 8 _|PIPE, 6IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon __ [8.6250 in
32 4 |PLATE, STL A36/SA36 0.25 IN THK Steel, Carbon__ [10.5000 in[12.1200 in
33 4 |PLATE, STL A36/SA36 0.25 IN THK Steel, Carbon __ [2.2500 in_[2.2500 in
34 2 |PLATE, STL A36/SA36 0.25 IN THK Steel, Carbon___ [3.0000 in_[2.5000 in
35 4 |PLATE, STL A36/SA36 1IN THK Steel, Carbon___[16.0000 in[16.0000 in
36 1 |SHELL 144IN ODX60IN LX1/2IN CS SA-516-70
37 12 |WASHER, FLAT STRL 0.5IN GALV Steel, Galvanized

4" (TYP)

30" FLANGED MANWAY Q
BOTTOM VIEW

PLAN VIEW

O o] ]

L = = — 16"

gor16 THRU | s | ° Q
v f
@\" I | T #112THRUS (8

* SECTION B-B
BASE PLATE ANCHOR DETAIL

SECTION A-A
GROUNDING TAB DETAIL

~—15° 29

23 28

33"

) [—¢ 4j/ 5/8"x1-5/8" SLOT ®\\f§

212" - —7/@
P
S &

®

DETAIL C
5-0" SAMPLE PORT BRACKET DETAIL D DETAIL E
(BOTTOM VIEW) MEDIA OUT SUPPORT TAB ADJUSTABLE SERVICE BRACKET
13-4 3/8"
NOTE:
1. ASME STAMPED 125 PSI @ 150° F.
2. MATCH SEPTA RING HEADER TEMPLATE FOR 6" OUTLET NOZZLE FLANGES.
[ 3. PE STAMPED VESSEL AND ANCHORING CALCS PER CURRENT CBC BY VESSEL MANUFACTURER. IP OF 1.5, SEISMIC SITE CLASS D.
- 4. FLANGED MANWAY TO HAVE FULL FACE NSF-61 EPDM GASKET.
5. ELLIPTICAL MANWAY TO HAVE RING NSF-61 EPDM GASKET AND SAFETY CHAIN.
6. MANWAY FASTENERS (NUTS, BOLTS, WASHERS) TO BE HOT DIPPED GALVANIZED.
7. ANCHOR HOLES TO BE 3/16" LARGER THAN ANCHOR DIAMETER SPECIFIED IN CALCULATIONS.
8. VESSEL SURFACE PREPERATION: SSPC-SP5 INTERIOR & SSPC-SP6 EXTERIOR.
9. FINISH VESSEL INTERIOR WITH 35-45 MILS OF PLASITE 4110, PREPARE AND APPLY STRICTLY IN ACCORDANCE WITH
4-113/8" MANUFACTURERS RECOMMENDATIONS TO MEET NSF STD 61 REQUIREMENTS. LINING TO BE CONTINUOUS TO OD OF THE RAISED
FACE ON ALL NOZZLE FLANGES. 2
10. FINISH EXTERIOR WITH 2-3 MILS OF CARBOTHANE 134VOC URETHANE, COLOR TO BE 9225 CASHEW, OVER 4-6 MILS OF
CARBOGUARD 893 RUST PREVENTATIVE EPOXY PRIMER, APPLIED PER MANUFACTURERS RECOMMENDATIONS.
11. LEFT VESSEL SHOWN, RIGHT VESSEL MIRRORED.
918" 12. ESTIMATED WEIGHT: 14,000 LBS.
B DESIGNER: |DATE TITLE
COMPANY CONFIDENTIAL
_l TS 000UNENT A AL IFORMATON DONTANED EREl | aua | o/2021 PF 12-520LP 125 PS| ASME CODE LOW PRO™ VESSEL
! AR T Pl I AiEls v Ao
i CHECKER: DATE
ELEVATION VIEW RIGHT SIDE VIEW ey vl A I —
AN AL AN N
SR Tt e T MOCRT S B (e o ALl
LOMNED. THEY WUST NOT BE DISCLOSED, REPRODICED, : CONEJO WELLFIELD - GAC TREATMENT SYSTEM (CAMARILLO, CA)|
EXPRESS WRITTEN CONSENT OF AQUEOUS VETS. IN NO JT 9/1/2021
EVENT SHALL THEY BE USED IN ANY MANNER DETRIMENTAL 16761 CLEAR CREEK ROAD
REVISION HISTORY TO THE INTERESTS OF AQUEOUS VETS. ALL PATENT RIGHTS [MANAGER: |DATE er g
ARE RESLRVED, UPON THE DEMAND. OF AGUEOUS VETS, VET REDDING, CA 96001
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r-—z 114" 114"
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SIDE VIEW

COMPANY CONFIDENTIAL
THIS DOCUMENT AND ALL INFORMATION CONTAINED HEREIN
ARE THE PROPERTY OF AQUEOUS VETS AND/OR ITS
AFFILIATES, THE DESIGN CONCEPTS AND INFORMATION
CONTAINED HEREIN ARE PROPRIETARY TO AQUEOUS VETS
AND ARE SUBMITTED IN CONFIDENCE. THEY ARE NOT
TRANSFERABLE AND MUST BE USED ONLY FOR THE
PURPOSE FOR WHICH THE DOCUMENT IS EXPRESSLY
LOANED, THEY MUST NOT BE DISCLOSED, REPRODUCED,
LOANED, OR USED IN ANY OTHER MANNER WITHOUT THE
EXPRESS WRITTEN CONSENT OF AQUEOUS VETS, IN NO
EVENT SHALL THEY BE USED IN ANY MANNER DETRIMENTAL
TO THE INTERESTS OF AQUEOUS VETS. ALL PATENT RIGHTS
ARE RESERVED, UPON THE DEMAND OF AQUEOUS VETS,
THIS DOCUMENT, ALONG WITH ALL COPIES AND EXTRACTS,
AND ALL RELATED NOTES AND ANALYSES, MUST BE
RETURNED TO AQUEOUS VETS OR DESTROYED, AS
INSTRUCTED BY AQUEOUS VETS. ACCEPTANCE OF THE
DELIVERY OF THIS DOCUMENT CONSTITUTES AGREEMENT TO
£ TERM; ND_C ONDITION:

DESIGNER: [DATE TITLE
| 92021 PF 12-520LP 125 PS| ASME CODE LOW PRO™ VESSEL
CHECKER: DATE
RM | 91172021 [CLENT CAMROSA WATER DISTRICT
ENGINEER: ~|DATE CONEJO WELLFIELD - GAC TREATMENT SYSTEM (CAMARILLO, CA)|
JT 9/1/2021
16761 CLEAR CREEK ROAD
MANAGER: | DATE AqueOUS\/ETS REDDING, CA 96001
SJ 925-331-0573
SCALE: " . PROJECT CODE DRAWING NUMBER SHEET REV
172" =1 M-00096 | | PF 12-520LP BT 2 0F2 |2




,\LADDER TIE-OFF

14"x18" ELP. MANWAY
8" PAD FLANGED INLET

LIFTING LUG 132 5/8"
30" FLANGED MANWAY
BOTTOM VIEW
A
PLAN VIEW
25
33
u
NAME PLATE = S I E
BRACKET )/.
1/2" SAMPLE PORTS
gor
14'-37/8"
NOTE:
1. THIS DRAWING IS TO SHOW PIPING AND EQUIPMENT FOR CUSTOMER APPROVAL.
2. PROVIDE STAINLESS STEEL SCREENS AT SEPTA UNDER DRAIN.
/ 3. VESSELS SHALL BE 125 PSI, ASME CODE.
4. PIPING MATERIALS SHALL MEET: CS PIPE ASTM A-53 GRADE B (ERW);CS FITTINGS SA-234, ASME B16.9; SS THREADED FITTINGS ASTM A-351; SS
PIPE ASTM A-312; SS BW FITTINGS ASTM A-403; MI THREADED FITTINGS ASME B-16.3.
5. SURFACE PREPERATION: VESSEL: SSPC-SP5 INTERIOR & SSPC-SP6 EXTERIOR. SYSTEM PIPING: SSPC-SP10 INTERIOR & SSPC-SP6 EXTERIOR.
6. FINISH VESSEL INTERIOR WITH 35-45 MILS OF PLASITE 4110, PREPARE AND APPLY STRICTLY IN ACCORDANCE WITH MANUFACTURERS
H RECOMMENDATIONS TO MEET NSF STD 61 REQUIREMENTS. LINING TO BE CONTINUOUS TO OD OF THE RAISED FACE ON ALL NOZZLE FLANGES.
7. FINISH EXTERIOR WITH 2-3 MILS OF CARBOTHANE 134VOC URETHANE, COLOR TO BE 9225 CASHEW, OVER 4-6 MILS OF CARBOGUARD 893 RUST
411 3/8" PREVENTATIVE EPOXY PRIMER, APPLIED PER MANUFACTURERS RECOMMENDATIONS.
b 8. CS SLURRY/PROCESS PIPE 3" AND LARGER TO BE INTERNALLY LINED WITH 16MILS (MIN.)\OF 3M SCOTCHKOTE 134 FUSION BONDED EPOXY.
9. MANWAY AND SEPTA GASKETS TO BE EPDM. ALL OTHER GASKETS TO BE NAM 37C.
10. ALL VALVES TO BE TAGGED WITH NUMBER SHOWN ON P&ID.
. VESSEL ESTIMATED SHIPPING WEIGHT: 16,000 LBS.
* 12. GROUTING AND ANCHORING BY OTHERS IF REQUIRED.
812" COMPANY CONFIDENTIAL DESIGNER: | DATE TITLE
TS DooUIENT AW AL IFomMATON ComNe el | aua | o201 PF 12-520LP LOW PRO™ 125 PSI SINGLE TANK ASSEMBLY
AFUATES. THE DESN CONCERTS 5 NFORMATON
CONTAINED vHERE\N ARE PROPRIETARY TO AQUEQUS VETS CHECKER: DATE
TR E A Mo B sth oy rof me | RM | o/2021 [CLENT
ELEVATION VIEW RIGHT SIDE FURPOSE FOR WHICH THE DOCUMENT 5 EXPRESELY [ CAMROSA WATER DISTRICT
LSANED; 08 UstD Nt OrHER NANNER WoUr T : CONEJO WELLFIELD - GAC TREATMENT SYSTEM (CAMARILLO, CA)
EXPRESS WRITTEN CONSENT OF AQUEOUS VETS. IN NO JT 9/1/2021
EVENT SHALL THEY BE USED IN ANY MANNER DETRIMENTAL S 16761 CLEAR CREEK ROAD
e S queo USVeTs Reooma.ca seoot
REVISION HISTORY 50 AL REATED NOTES D ANAYGES, MUST BE 925-331-0573
REV | DESCRIPTION | DATE [ own [ cuk [ e ] ECN  KETURNED 10 AQUEQUS VETS OF DESTROTED, AS - [SEATE — SROJECT <ooE SRAWING NUMBER SHEET REV
1 | UPDATED 1" & 2" PIPE & FITTINGS FROM GALVANIZED TO SS, AND COLOR UPDATE | 10/4/2021 |AMN | AJA | DELIVERY OF TTZ\ES gorcE:uENTNgUNﬂINUTT‘EZ AGREEMENT TO 1/2" =1 M-00096 PF 12-520LP ST 1 1 OF 2 1




8 7 5 3 2 1
PARTS LIST
ITEM|QTY DESCRIPTION MATERIAL LENGTH WIDTH 1
1| 3 |ADAPTER, 0.5" COMP X 0.5" MPT 90° BRASS Brass, Soft Yellow
2 | 3 |ADAPTER, SAMPLE PORT WELDMENT 316SS
3 | 1 |ADAPTER, SPRAY NOZZLE 2" 316SS
4 | 6 |ADAPTER, STR 0.5" CMP X 0.5" NPT BRASS BRASS
5 | 3 [BOLT, HEX 0.25IN D X 1IN L 304SS Stainless Steel 11 82
6 | 80 |BOLT, HEX 0.75IN D X 4IN L HDG GR A307 Steel, Galvanized 44 57
7 | 8 [BOLT, HEX 0.625IN D X 2IN L HDG GR A307 Steel, Galvanized
8 | 48 |BOLT, HEX 0.625IN D X 3.5IN L HDG GR A307 Steel, Galvanized 84 1
9 | 4 |BOLT, HEX 0.625IN D X 3.25IN L HDG GR A307 Steel, Galvanized
10 | 32 |BOLT, HEX 0.625IN D X 3IN L HDG GR A307 Steel, Galvanized
11 | 1_|BUSHING, 15INx 1IN TxT STD WT 31658 Stainless Steel
12 | 1_|CAMLOCK, 2" ALUM MALE X MPT Aluminum-6061
13 | 2 |CAMLOCK, 4" ALUM FLG X MALE Aluminum 6061 ) |
14 | 1 |CAP, DUST 2" ALUM CAMLOCK AL, 6061
15 | 2 |CAP, DUST 4" ALUM CAMLOCK Aluminum 6061
16 | 3 |CLAMP, TUBE CUSHIONED 0.5" SS W/ RUBBER 17/64" HOLE STN STL, 18-8 04) (20 10
FASTENAL# 0216777
17 | 2 |COUPLING, 1IN HALF THD 3000 316SS Stainless Steel 28 37
18 | 1 |COUPLING, 1IN HALF THD 3000 STL Steel, Carbon
19 | 1 |COUPLING, 2IN FULL THD STD WT 316SS Stainless Steel 54 94
20 | 1 |COUPLING, 2IN HALF THD 3000 STL Steel, Carbon 477
21 | 3 |[COUPLING, UNIVERSAL 1" NPT 316SS DIXON RAM12 STN STL, 316L 1‘8\@
22 | 1 | DIFFUSER, SLOTTED 8IN NOM 316SS Stainless Steel
23 | 1 |ELBOW, 1IN 90 304L SS THD STD WT STD R Stainless Steel
24 | 2 |ELBOW, 2IN 90 304L SS THD STD WT STD R Stainless Steel SECTION E-E
25 | 2 |ELBOW, 4IN 90 STL WELD SCH 40 LR Steel, Carbon
26 | 1 |ELBOW, 4IN 90 STL WELD SCH 40 SR Steel, Carbon
27 | 3 |ELBOW, 8IN 90 STL WELD SCH 40 LR Steel, Carbon 2?5&;'3’;‘) CB>\_A?N
28 | 1 |FLANGE, 2IN BLIND CS 150# RF Steel, Carbon QTY. 1) SECTION DD
29 | 3 |FLANGE, 2x0.5IN COMPANION CS 150# RF Steel, Carbon SECTION C-C -
AIR RELEASE VESSEL SAMPLE PORT
30 | 1 |FLANGE, 3IN WELD NECK CS 150# RF Steel, Carbon am. N QT 3)
31 | 1 |FLANGE, 3x2IN COMPANION CS 150# RF Steel, Carbon
32 | 4 |FLANGE, 4IN SLIPON CS 150# FLAT FACE Steel, Carbon
33 | 6 | FLANGE, 4IN SLIPON CS 150% RF Steel, Carbon
34 | 8 |FLANGE, 6IN WELD NECK CS 150# RF Steel, Carbon
35 | 5 |FLANGE, 8IN WELD NECK CS 150# RF Steel, Carbon
36 | 1 |FLAT, 2X0.25 IN CS A36 Steel, Carbon __|10.0000 in
37 | 7 | GASKET, FLG 2IN NAM 37C RING 0.125IN THK 150% COMPOSITE
38 | 3 |GASKET, FLG 3IN NAM 37C RING 0.125IN THK 150% COMPOSITE
39 | 2 |GASKET, FLG 4IN NAM 37C FULL FACE 0.125IN THK 150# COMPOSITE
40 | 7 | GASKET, FLG 4IN NAM 37C RING 0.125IN THK 150# COMPOSITE
41 | 16 | GASKET, FLG 6IN EPDM RING 0.125IN THK 150% EPDM
42 | 3 |GASKET, FLG 8IN NAM 37C RING 0.125IN THK 150% COMPOSITE
43 | 1 [IDTAG 55X35 STN STL, 304
44 | 1 |NIPPLE, 1IN D X 15IN L SCH 40 304SS NPT TBE Stainless Steel
45 | 3 |NIPPLE, 1IN D X 15IN L SCH 40 316SS NPT TBE Stainless Steel
46 | 3 |NIPPLE, 2IN D X 2IN L SCH 40 316SS NPT TBE Stainless Steel
47 | 1 [NOZZLE, 1" MNPT PP ORTHOS N8 POLYPROPENE
48 | 3 |NUT, HEX 0.25-20 UNC 304SS Stainless Steel
49 | 12 [NUT, HVY HEX 0.5-13 UNC GALV 2H Steel, Galvanized
50 | 8 |NUT, HVY HEX 0.25-20 UNC 304SS Stainless Steel ;
51 | 80 |NUT, HVY HEX 0.75-10 UNC GALV 2H Steel, Galvanized
52 | 8 |NUT, HVY HEX 0.375-16 UNC 304SS Stainless Steel
53 | 84 |NUT, HVY HEX 0.625-11 UNC GALV 2H Steel, Galvanized
54 | 1 |PF 12-520LP LOW PRO™ VESSEL 12 FT DIA 20K LB 125PSI BARE TANK
55 | 1 |PIPE, 1IN SCH 40 SST 304L Stainless Steel | 17.0000 in
56 | 1 |PIPE, 1IN SCH 40 SST 304L Stainless Steel | 99.6426 in L
57 | 1 |PIPE, 1IN SCH 40 SST 304L Stainless Steel _|47.4075 in 4
58 | 1 |PIPE, 2IN SCH 40 SST 304L Stainless Steel | 101.5075 in ‘-/A
59 | 1 |PIPE, 2IN SCH 40 SST 304L Stainless Steel __|59.9375in <
60 | 1 |PIPE, 4IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon __|50.7500 in
61 | 2 |PIPE, 4IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon __|7.0000 in
62 | 1 |PIPE, 4IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon __|50.1612.in
63 | 1 | PIPE, 4IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon | 101.5000 in
64 | 1 |PIPE, 8IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon | 14.000 in
65 | 2 |PIPE, 8IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon __|5.937 in
66 | 1 |PIPE, 8IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon __|5.000 in
67 | 1 |PIPE, 8IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon | 14.000 in
68 | 1 |PIPE, 8IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon ___|5.000in
69 | 3 | SCREEN, 1.313IN OD X 4IN EFF X 0.75 FNPT CONN. 0.01IN SLOT 316LSS | Stainless Steel
70 | 8 |SEPTA, 4.5IN OD X 12IN EFF 0.012 SLOT 316SS Stainless Steel
71 | 1 |SPRAY NOZZLE, 2" PVC NPT PN# 2HHSJ-PVC1701400 PVC DETAIL F
72 | 1 |TEE, 2x2x1IN 316SS THD 150# RED Stainless Steel 2" WASHDOWN CONNECTION DETAIL H
73 | 1 |TEE, 8N STL WELD STD WT STD Steel, Carbon @rv1) ~— 4" SLURRY CONNECTION
74 | 8 |TEE, 8x8x6IN STL WELD STD WT RED Steel, Carbon @TY.2)
75 | 1 | TUBE RND, 0.5IN 0.035 WALL SST 316L Stainless Steel | 11.7050 in
76 | 3 | TUBE RND, 0.5IN 0.035 WALL SST 316L Stainless Steel _|4.0000 in
77 | 1 | TUBE RND, 0.5IN 0.035 WALL SST 316L Stainless Steel _|31.0050 in SECTION A-A 10"
78 | 1 | TUBE RND, 0.5IN 0.035 WALL SST 316L Stainless Steel | 50.2050 in /ﬁ T F It
79 | 2 [U-BOLT, 1IN PIPE 0.25IN DIA 304SS Stainless Steel 4 ==
80 | 2 |U-BOLT, 2IN PIPE 0.375IN DIA 304SS LONG TANGENT Stainless Steel P 2" @ | © |
81 | 3 |U-BOLT, 4IN PIPE 0.5IN DIA GALV LONG TANGENT Steel, Galvanized T
82 | 1 |UNION, 1IN 304 TxT 150# STN STL, 304
83 | 2 |VALVE 4IN 316SS FULL PORT BALL VALVE STN STL, 316
84 | 1 |VALVE, AIRICOMBO 2" NPT X 1.5" NPT CI BODY AIR D-040-C ron, Ductile
85 | 3 |VALVE, BALL 05N NPT 316L APOLLO 76F-100 Series Stainless Steel
86 | 4 |VALVE, BALL 1IN NPT BRASS SCI# 01728155KL Brass
87 | 1 |VALVE, BALL 2IN NPT BRASS SCI# 01728155NL Brass \/~
88 | 1 |VALVE, SWING CHECK Y 2" BRONZE BODY NPT MATCO #532 BRONZE
89 | 6 |WASHER, FLAT 0.25IN 304SS Stainless Steel
90 | 4 |WASHER, FLAT SMALL OD 0.25IN 30458 Stainless Steel
91 | 4 |WASHER, FLAT SMALL OD 0.375IN 304SS Stainless Steel DETAIL J DETAIL K
92 | 6 |WASHER, FLAT STRL 0.5IN GALV Steel, Galvanized LADDS_'?YT'E'OFF MEDIA OUT PAD FLANGE
93 [160| WASHER, FLAT STRL 0.75IN GALV Steel, Galvanized @rmv. 1 QTY. 1)
94 | 176| WASHER, FLAT STRL 0.625IN GALV. Steel, Galvanized
95 | 3 |WASHER, LOCK 0.25IN 304SS Stainless Steel DETAL G Y —— SESIGNER—TOATE THE
1 PNEUMATIC CONNECTION DETAL | s caculenr o ax o comanen e | aia | oozt PF 12-520LP LOW PRO™ 125 PS| SINGLE TANK ASSEMBLY
(@Ty.3) SEPTA DETAIL ARTIATES. THE DS, CONCEPTS AND NFORION [ crer—ToaTE
@ry. 8) COND ARE. SUBHNTED N CONFIDENCE. THEY ARE NOT M ) a0zt |coET
TRANSFERABLE AND MUST BE USED ONLY FOR THE
SRS, e e GONEO WELLFIELD - GAG TREATVENT SYSTEM (CAVARILLO, CA)
LOANED, OR USED IN ANY OTHER MANNER WITHOUT THE ’
EXPRESS WRITTEN CONSENT OF AQUEOUS VETS. IN NO JT 9/1/2021
EVENT SHALL THEY B USED N ANY MANNER DETRMENTAL 16761 CLEAR CREEK ROAD
TRt RESERVED, UPON THE BEWAND, OF AGUEOUS VETe, | NACER: - [DATE Aqueo U S VETS REDDING, CA 96001
REVISION HISTORY TSN AL RELATED NOTES AN MAYSES, WUST BE 925-331-0573
REV | DESCRIPTION [ oate [ own [ cHk [ appD [ ECN  KETURNED 10 AQUEQUS VETS OF DESTROTED, AS - [SEATE T SROJECT SoDE SRAWING NUMBER SHEET REV
1| UPDATED 1 & 2" PIPE & FITTINGS FROM GALVANIZED TO SS, AND COLOR UPDATE [ 10/412021 [AMN [asa | [ DELVERY OF THIS DOCUNENT CONSTITTES AGREEHENT To 12" =1 M-00096 | | PF 12-520LP ST 1 2 OF 2 1




PARTS LIST
ITEM | QTY DESCRIPTION MATERIAL LENGTH WIDTH
1 | 4 |ADAPTER, 0.5' COMP X 0.5" MPT 90° BRASS Brass, Soft Yellow
2 | 16 [BOLT, HEX 0.75IN D X 4IN L HDG GR A307 Steel, Galvanized
3 | 72 |BOLT, HEX 0.75IN D X 6.5IN L HDG GR A307 Steel, Galvanized
4 | 16 |BOLT, HEX 0.625IN D X 3IN L HDG GR A307 Steel, Galvanized
36 5 | 4 |COUPLING, 0.5IN FULL THD 3000 31658 Stainless Steel
6 | 2 |COUPLING, 1IN HALF THD 3000 316SS Stainless Steel
7 | 2 |ELBOW, 1IN 90 GALV THD STD WT STD R Steel, Galvanized
8 | 2 |ELBOW, 3IN 90 STL WELD SCH 40 LR Steel, Carbon
9 | 1_|ELBOW, 8IN 45 STL WELD SCH 40 LR Steel, Carbon
6-10 3/4" 10 | 2 |FLANGE, 3IN SLIPON CS 150# RF Steel, Carbon
11 | 2 |FLANGE, 3IN WELD NECK CS 150# RF Steel, Carbon
510 /4" 12 | 27 |FLANGE, 8IN WELD NECK CS 150# RF Steel, Carbon
13 | 4 |GASKET, FLG 3IN NAM 37C RING 0.125IN THK 150# Composite
5 34 14 | 2 |GASKET, FLG 8IN NAM 37C RING 0.125IN THK 150# Composite
15 | 4 |GAUGE, PRESSURE 0-60 PSI4.5'DIA 0.5"L NPT ASHCROFT 45 1279SSL 04L | Phenolic Resin
3-91/2" XGVSG 60# W/ AV LOGO
16 | 8 |NIPPLE, 051N D X 1.125IN L SCH 40 316SS NPT TBE Stainless Steel
17 | 4 |NIPPLE, 0.5IN D X 4IN L SCH 40 3165S NPT TBE Stainless Steel
18 | 4 |NIPPLE, 1IN D X 1.5IN L SCH 40 316SS NPT TBE Stainless Steel
o o 19 | 88 |NUT, HVY HEX 0.75-10 UNC GALV 2H Steel, Galvanized
20 | 32 |NUT, HVY HEX 0.625-11 UNC GALV 2H Steel, Galvanized
19 @ 21 | 2 |PIPE, 3IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon __[3.621n
| ,DETALL A 37 (38 22 | 2 |PIPE, 3IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon 46.862 in
3"PRY DETAL 2 38 23 | 4 |PIPE, 8IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon __|6.0000 in
DETAIL B 24 |_1_|PIPE, 8IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon __|16.3622 in
8" VALVE FLANGE DETAIL 25 | 1 [PIPE, 8IN SCH 40 STL A53-SA53 GRADE B Steel, Carbon 8.300 in
Qry.9 26 | 2 |PIPE, 8IN SCH 40 STL A53-5A53 GRADE B Steel, Carbon | 12.1380in
27 | 2 |PLATE, STL A36/5A36 01875 IN THK Steel, Carbon __|8.0000in_|7.0000 in
7] 28 | 1 _|STAND, MANIFOLD 8" CS LP™ 45° OUTLET
! 29 | 4 |TEE, 0.5IN 304 SS THD 150# STD Stainless Steel
i sl @ @ @ 30 | 9 |TEE, 8IN STL WELD STD WT STD Steel, Carbon
13 3/8" ° @ 31 | 4 |TUBE RND, 05N 0.035 WALL SST 316L Stainless Steel _|4.0000 in
32 | 4 |U-BOLT, 8N PIPE 0.625IN DIA GALV LONG TANGENT Steel, Galvanized
] \/ u 33 VALVE TAGS, LABELED PER P&ID
O O d 34 | 8 |VALVE, BALL 05IN NPT 316L APOLLO 76F-100 SERIES Stainless Steel
] ] 35 | 2 |VALVE, BALL 1IN NPT BRASS SCH# 01728155KL Brass, Soft Yellow
36 | 9 |VALVE, BFLY WFR HW 8" DI BDY CF8M (316SS) DISC EPDM SEAT PRATT BF1
A 37 | 2 |VALVE, PRV 3" FLGD DI/BDY 125PSI CLA-VAL 50-01BKH; (SEE DATA SHEET)
E 38 | 176 |WASHER, FLAT STRL 0.75IN GALV Steel, Galvanized
39 | 40 |WASHER, FLAT STRL 0.625IN GALV Steel, Galvanized
21/4"—= ffT
TOPVIEW g1 1/8 THRU
TYP. Eg E

DETAIL D
8" FLANGE DETAIL
QTY. 1
—
)
Il

6-8 3/8"
(REF)
5-9 3/8"
(REF) 9
INLET @) 45°
3
(REF) = 11"
BWO 7
22 11/16" NOTES:
1. PIPING MATERIALS SHALL MEET: CS PIPE ASTM A-53 GRADE B (ERW);CS FITTINGS SA-234, ASME B16.9; SS THREADED
12 FITTINGS ASTM A-351; SS PIPE ASTM A-312; SS BW FITTINGS ASTM A-403; MI THREADED FITTINGS ASME
812" 30 2. MANIFOLD SURFACE PREPERATION: SSPC-SP10 INTERIOR & SSPC-SP6 EXTERIOR.
OUTLET 12 3. FINISH EXTERIOR WITH 2-3 MILS OF CARBOTHANE 134VOC URETHANE, COLOR TO BE 9275 CASHEW, OVER 4-6 MILS OF
( ) / CARBOGUARD 893 RUST PREVENTATIVE EPOXY PRIMER, APPLIED PER MANUFACTURERS RECOMMENDATIONS.
N 4. CSPROCESS PIPE TO BE INTERNALLY LINED WITH 16MILS (MIN.) OF 3M SCOTCHKOTE 134 FUSION BONDED EPOXY.
A @ 5. ALL VALVES TO BE TAGGED WITH NUMBER SHOWN ON P&ID.
e 233/16"——= 6. ESTIMATED SHIPPING WEIGHT: 3,000 LBS.
SYSTEM DRAIN (TYP.) 7. GROUTING AND ANCHORING BY OTHERS IF REQUIRED.
ELEVATION VIEW @ RIGHT SIDE VIEW MANIFOLD SECTION A-A 8. +1' TOLERANCE ON CONNECTION DIMENSIONS.
COMPANY CONFIDENTIAL DESIGNER: |DATE "™ MANIFOLD, 8" CS S40 3 TIER 3" PRV LOW PRO™ 45° OUTLET ASSY
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8 | 7 | 6 | 5 | 4 | 3 | 2 | 1
PARTS LIST
ITEM| QTY DESCRIPTION MATERIAL LENGTH |[WIDTH

L 1 | 1 [ANGLE, CS A36 4X3X0.375 IN Steel, Carbon |51 in
S — T3 2 | 1 |ANGLE, CS A36 4X3X0.375 IN Steel, Carbon [37 1/2in

KN ) 3 | 1 |ANGLE, CS A36 4X3X0.375 IN Steel, Carbon |51 in
L 2" 46 4 | 1 |ANGLE, CS A36 4X3X0.375 IN Steel, Carbon (37 1/2in

'm A i 5 | 1 |ANGLE, CS A36 4X4X0.375 IN Steel, Carbon |46 in

23 1/2" 4 6 | 1 |ANGLE, CS A36 4X4X0.375 IN Steel, Carbon |46 in
& 7 | 1 |ANGLE, CS A36 4X4X0.375 IN Steel, Carbon |45 1/2 in
_\_\L ?‘ } 8 | 1 |ANGLE, CS A36 4X4X0.375 IN Steel, Carbon |81 5/8in

; { _ 9 | 1 |ANGLE, CS A36 4X4X0.375 IN Steel, Carbon [815/8 i
51 o 0 ~93/16" = 35 1/16" | 134" °¢, amon n
2*" KICKER DETAIL
®\ /—¢1 1/8 THRU (TYP.)
v |°] f_r
13/4" —={ = o
TOP VIEW
r
o [-]
o (-]

82"

@3/4 THRU % :
o’/_

45 1/2"
FRONT VIEW

18 5/8" —=4

/<45‘0

MAKE FROM ANGLE
IRON DROP

|__

RIGHT SIDE

BREAK ALL SHARP EDGES AND CORNERS.

DRILL U-BOLT HOLES AFTER MANIFOLD FIT-UP.

Z 1
2“_—
NOTES:
1.
2.
3.

ESTIMATED WEIGHT: 375 LBS.

COMPANY CONFIDENTIAL INFORMATION

THIS DOCUMENT AND ALL INFORMATION CONTAINED HEREIN
ARE THE PROPERTY OF AQUEOUS VETS AND/OR ITS AFFILIATES.
THE DESIGN CONCEPTS AND INFORMATION CONTAINED HEREIN
ARE PROPRIETARY TO AQUEOUS VETS AND ARE SUBMITTED IN

CONFIDENCE. THEY ARE NOT TRANSFERABLE AND MUST BE

USED ONLY FOR THE PURPOSE FOR WHICH THE DOCUMENT IS
EXPRESSLY LOANED. THEY MUST NOT BE DISCLOSED,
REPRODUCED, LOANED, OR USED IN ANY OTHER MANNER
WITHOUT THE EXPRESS WRITTEN CONSENT OF AQUEOUS VETS.
IN NO EVENT SHALL THEY BE USED IN ANY MANNER
DETRIMENTAL TO THE INTERESTS OF AQUEOUS VETS. ALL
PATENT RIGHTS ARE RESERVED. UPON THE DEMAND OF
AQUEOUS VETS, THIS DOCUMENT, ALONG WITH ALL COPIES
AND EXTRACTS, AND ALL RELATED NOTES AND ANALYSES,
MUST BE RETURNED TO AQUEOUS VETS OR DESTROYED, AS
INSTRUCTED BY AQUEOUS VETS. ACCEPTANCE OF THE
DELIVERY OF THIS DOCUMENT CONSTITUTES AGREEMENT TO
THESE TERMS AND CONDITIONS

DESIGNER:
AJA

DATE
9/1/2021

CHECKER: | DATE
RM 9/1/2021

TITLE

8" CS MANIFOLD STAND LOW PRO™ 45° OUTLET

ENGINEER: | DATE
JT 9/1/2021

CLENT  CAMROSA WATER DISTRICT
CONEJO WELLFIELD - GAC TREATMENT SYS (CAMARILLO, CA)

MANAGER: | DATE

AqueOUSVETS'

16761 CLEAR CREEK ROAD

REDDING, CA 96001

925-331-0573

SCALE:
NOT TO SCALE

PROJECT
M-00096

CODE

DRAWING NUMBER
Stand Man 8in CS LP 45

SHEET
1 OF

1

REV




PROVOST &

PRITCHARD SUBMITTAL REVIEW FORM

AN Ermpdonme Owvred oy

To: Camrosa Water District From: Provost & Pritchard Consulting Group
7385 Santa Rosa Road 286 W. Cromwell Avenue
Camarrillo, CA 93012 Fresno, CA 93711
Project No.: 02958-20-002 Reviewer: Kevin Berryhill, P.E.
Project: TCP Removal Project for Conejo Wells Date:  10/19/2021

Submittal No: BIG

Description: Carbon Dioxide System

The Engineer’s review is for general conformance with the design concept and contract documents. Markings or comments shall not be
construed as relieving the Contractor from compliance with the contract plans and specifications or from departures there from. The Contractor
remains responsible for details and accuracy, for confirming and correlating all quantities and dimensions, for selecting fabrication processes,
for techniques of assembly, and for performing work in a safe manner.

|:| No Exceptions Taken |:| Submit Specified ltem

|:| Make Corrections Noted |:| Rejected
Revise & Resubmit |:| For Information Only

Reviewer Comments:

ltem Description Mfg/Supplier Action Taken Comment

Comments:

1. Include storage tank in next submittal

2. Confirm 10-inch insertion length for injection quill is for 18" manifold pipe diameter

3. Drawing N0O002 (PDF page 23) indicates indoor service condition. All equipment will be installed outdoors uncovered
4

. Electrical panels to be deadfront, with a 3-point locking out door with a handle that accepts a padlock. Indicators and
controls shall be located on the inner door.



September 30, 2021

Project: Camrosa Water District - Camarillo, CA
Specification: Section 46 31 43 Carbon Dioxide Storage and Feed System

Submittal 1

Ms. Becca Bugielski:

Please find enclosed with this letter Submittal 1 for CO2 Feed Equipment for the
referenced project. This is a complete shop drawing submittal containing information for
the CO2 feed system.

Please don’t hesitate to contact us if you have any questions or if we can help in any way.

Sincerely,

Dylan Pearson
Project Engineer
479.228.7002

P.O. Box 9024
Fayetteville, AR 72703
479.527.6378 | blueingreen.com
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CONTRACTOR’S INSTALLATION CHECKLIST

Contractor:  TBD

Location: 7385 Santa Rosa Rd. Camairillo, CA 93012
System: (1) StreamlineCO2 100 DX

Scheduled Commissioning: TBD

Following is a checklist of installation tasks to be completed prior to the agreed upon commissioning
date. Any time required by BluelnGreen’s representative, in addition to the contract amount, for
commissioning and/or training due to items below not being completed prior to the agreed upon
commissioning date shall be billed to the party under contract with BluelnGreen for the supply of
commissioning services. The billing rate shall be $3,000 per day plus expenses at the federal per
diem rate.

(Initial When Complete

Suction piping has been constructed, secured, cleaned of all debris, and connected to the
system inlet

Discharge piping has been constructed, secured, cleaned of all debris, and connected to
the system outlet (Cleaning must occur prior to installing orifice assembly)

The orifice assemblies have been installed and secured on the end of the discharge
piping at the injection points

Suction and Discharge piping have passed a leak test to the Owner’s satisfaction

Gas supply lines have been constructed, secured, cleaned of all debris, and connected
to the fully vaporized, heated gas supply and the systems' gas inlets

Heated gas supply pressure has been set and verified to be 125 psig and 60-80 °F
at the skid

Gas outlet vent piping has been constructed, secured, connected to the gas vent
outlets, and routed out of the building

Gas supply and vent piping have passed a leak test to the Owner’s satisfaction

480/3/60 power with adequate amperage has been properly
connected into the system control panel

Hardwire cables for discrete communications have been routed, connected to the
systems' control panels, and tested to be functional

pH probes have been installed downstream and signal has been routed and
connected to the system control panel and tested to be functional

I, the undersigned, certify that all installation tasks above, and any other tasks necessary for
commissioning of the equipment, have been completed and verified to be correct.

Printed Name: (Contractor’s Representative)
Signature: Date:
P.0. Box 9024

Fayetteville, AR 72703
479.527.6378 | blueingreen.com
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A Chart Industries Company

SHOP DRAWING SUBMITTAL

BluelnGreen

STREAMLINE CO2 DISSOLUTION SYSTEM

STREAMLINE 100 DX
COVER SHEET

FOR: CAMROSA WATER DISTRICT

SYSTEM DESIGN DETAILS

GAS TYPE: CARBON DIOXIDE

MAX. FLOW RATE: 20 9pm

CONTRACTOR PROJECT NO. XXXX GAS DELIVERY: 43 (Max) | BS/HR

MAX. OPERATING PRESSURE: 80 psi

OPERATION METHOD: PH, DOSING, DELIVERY

ESTIMATED SYSTEM WEIGHT: 1000 Ib

REVISION SUMMARY

SYSTEM FOOTPRINT: 72"L X 37"W X 84"H

ELECTRICAL DETAIL: FEED SYS:120V / 1 ph /60Hz
PUMPS: 480V/ 3ph /60Hz

LIFT METHOD: PALLET JACK

NOT ALL WIRING OR COMPONENTS NECESSARILY SHOWN, SEE SPECIFICATIONS FOR ADDITIONAL DETAILS AND REQUIREMENTS.

INFORMATION CONTAINED HEREIN IS PROTECTED BY PATENTS 7,255,332, 8,276,888, 8,919,743, AND PATENTS PENDING.
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MECHANICAL BOM

 wem Viake/Viodel B1G T8

Gas Line Components

1" Schedule 40 304 SS P10, P20

Gas Piping

BluelnCGreen

Wye Strainer Keckley 1 55SWY-34M100L36-GTI-SSB7 -~
Gas Inlet Solenoid ASCO RedHat 1 8210P004MO 12-24VDC 10S001
Gas Mass Flow Meter Sage Prime 1 SIP - 100 - S150FLG100 - DC24 - CO2, 0-60 Ib/hr @ 80 psig 10FTO1
Gas Flow Control Valve Badger RCV with EVA 1 1004-GC-F-36-SV-OE-GLN-36 / 24 VDC EVA 1 with Fdbk 10FVO01
Check Valve Check-All U3 Series 1 U3HSSKZ.500SS
Pressure Gauge Trerice D80 Series 1 D83LFSS2502BA060 o
Pressure Transmitter IFM PT Series 1 PT2494 with EVC002 Cable (5m) S
Needle Valve Swagelok GU Series 1 SS-4GUF8 LLI &E
Ball Valves (Isolation) Sharpe 50M76 Series 1 1/4" - 50M76 % Ij';J
Ball Valves (Isolation) Sharpe 3903 Series 2 1" -3903 -6 -SW <§E ;
Water Line Components IEIEJ -
Water Piping 1" Schedule 40 304 SS P30, P40, P50 ('7) B
Pump/Motor Goulds eSV / Baldor 5SV6FE4F60 30CPO0O1, 30CP0O2
Check Valve Sharpe 25116 Swing Check 1" - 25116
Ball Valves (Isolation) Sharpe 50M76 Series 1/4" - 50M76
Pressure Gauge Trerice D80 Series D83LFSS2502BA060 ————
Pressure Transmitter IFM PT Series PT2494 with EVC002 Cable (5m)
Ball Valves (Isolation) Sharpe 3903 Series 1" - 3903 -6- SW ,
Orifice Assembly Saf-T-Flo FL-200-1-200-S-S-10-DH-06
Water Flow Meter ABB Watermaster FEW311025H1S4A1D1A1A1A1Y2A1 40FTO1
Tank Components
Safety Relief Valve Apollo 500 Series 1 523EEBKZAA0145 (145 psig set pressure) 20SV01 <
Skids & Racks 5,
Feed Skid Custom 1 Powder Coated Carbon Steel é
Pump Skid Custom 1 Powder Coated Carbon Steel >
Control Panel Support Rack Custom 1 Powder Coated Carbon Steel -
Gas Piping Support Rack Custom 1 Powder Coated Carbon Steel
Drain Lines
Drain Piping - = 1" Schedule 40 304 SS
DESIGN
DRAWN dmb
APRV TBD
DATE " 8/30/2021
JOB
DWG
SHEET

4 OF 16




TAG EXAMPLES

10 - SO - 01
LOCATION COMPONENT TYPE ITEM NUMBER
TAG DESCRIPTION
P10 GAS TRAIN PIPING
P20 GAS TRAIN TO TANK PIPING
P30 WATER INLET PIPING
P40 WATER INLET TO TANK PIPING WATER
P50 DISCHARGE PIPING
CP CENTRIFUGAL PUMP
FT FLOW TRANSMITTER
FV FLOW CONTROL VALVE
PT PRESSURE TRANSMITTER
PV PRESSURE CONTROL VALVE
SO SOLENOID
SRV SAFETY RELIEF VALVE
TK PRESSURE VESSEL (TANK)
DR DRAIN
10SO01 |[GAS INLET SOLENOID
10FVO1 |[GAS FLOW CONTROL VALVE
10FTO1 [GAS FLOW METER
20PTO1 |TANK PRESSURE TRANSMITTER
20SV01 |SAFETY RELIEF VALVE
30PV0O1 |WATER PRESSURE REGULATING VALVE
20PTO1 |CARRIER WATER PRESS. TRANSMITTER
30CP01 |CARRIER WATER BOOSTER PUMP
30PTO2 |PUMP DISCHARDE PRESS. TRANSMITTER
40FT01 [LIQUID FLOW METER
50TKO1 [PRESSURE VESSEL

HzH

=10
BY OTHERS
GAS SUPPLY
BY OTHERS

1"

D
&

[}

E

S
@

LIQUID SUPPLY

1"

DR

@

[}

49 e

NOTES:

1.  *-DENOTES MECHANICAL/MANUAL VALVES. SEE SPECIFICATION
FOR ADDITIONAL REQUIREMENTS.

2. NOT ALL WIRING OR COMPONENTS NECESSARILY SHOWN. SEE
SPECIFICATIONS FOR ADDITIONAL DETAIL AND REQUIREMENTS

SRV
1 1]
N
1 n
—1—
=M
:|: — -
OO0 TKOT
P40 N
| P50

DR

ifiFSQH 3Y OTHERS II

CUSTOM
INJECTION
ASSEMBLY

NOT ALL WIRING OR COMPONENTS NECESSARILY SHOWN, SEE SPECIFICATIONS FOR ADDITIONAL DETAILS AND REQUIREMENTS.

INFORMATION CONTAINED HEREIN IS PROTECTED BY PATENTS 7,255,332, 8,276,888, 8,919,743, AND PATENTS PENDING.
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BluelnGreen

DRAIN

1" WATER INLET (150# FLANC

STREAMLINE 100 DX
PLAIN VIEW

1" WATER OUTLET (150# FLANGE) /

REVISION SUMMARY

NOT ALL WIRING OR COMPONENTS NECESSARILY SHOWN, SEE SPECIFICATIONS FOR ADDITIONAL DETAILS AND REQUIREMENTS.

INFORMATION CONTAINED HEREIN IS PROTECTED BY PATENTS 7,255,332, 8,276,888, 8,919,743, AND PATENTS PENDING.

® ()
1" GAS INLET

DESIGN

DRAWN -
APRV 8D
DATE  9/23/2021

NOTE: SEE SHEET 10 FOR DUAL PUMP CONFIGURATION. JOB
DWG
SHEET
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2" 150# RFSO SS SW FLANGE
2" SS SCH 40 PIPE

2" 90° SW SS
ELBOW

HANDWAY *

1" NPT COUPLING W/ PLUG

1" SS SCH 40 PIPE NPT

* HANDWAY CONFIGURATION TBD DURING MANUFACTURING PROCESS

ASME PLATE BRACKET

NOTE: ASME SECTION VIII, DIV 1l RATED FOR 215 PSI MAWP @ 100F

2" 150# RFSO SS SW FLANGE

2" SS SCH 40 PIPE
2" SS 90° SW ELBOW

1" NPT COUPLING W/ PLUG

1 J
L 15, 52

X2 x21"ssS PLATE, 3X

N

2 X 13" X 13" ANGLE, 3X

NOT ALL WIRING OR COMPONENTS NECESSARILY SHOWN, SEE SPECIFICATIONS FOR ADDITIONAL DETAILS AND REQUIREMENTS.

INFORMATION CONTAINED HEREIN IS PROTECTED BY PATENTS 7,255,332, 8,276,888, 8,919,743, AND PATENTS PENDING.
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50FU640
L osiems Ay, st > 10 Eows-14
@’
50FU670
L osoem  A2qp, 050670 ~ 0 Eos-10
@}
SO0FU720
oSl lgg, o o 00780 g oy 10 E0100-17 UL
050720 70 E0100-18 T0 E0L00-18 :l[
050720
50FU770
& oseem  LZp, o500 = 0 Cs-18
50FUB20

ovDC
E0105-01
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XMITTER POWER

TANK PRESSURE
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ETHERNET SWITCH
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XMITTER POWER

HML POWER
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FROM E0050-72

050720

100ETHO60

+ vt @
Lt v PRI

®

100CBLOSO

100CBL100

£ T0 HMI (E0100-31)

£ T0 PLC (E0050-560)

FROM E0050-72

0Vdc

050720

FROM E0050-72

0Vdc

AAAA

FROM E00S0-72

PE

100HMI40

FROM E0100-08 <3—00CBLOB0 | _[::I o

)

OPERATOR INTERFACE

olol

+24Vv 0V
o o

N

050820

FROM E00S0-82 <t

FROM E0050-82 <t

OVdc

l

FIELD VIRED
= TO SCADA BY CONTRACTOR

01

02

03

04

0S

06

07

08

09

10

12

13

15

16

17

18

19

20
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S8

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84
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@ W0
100490
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o o
co-o
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coMo " SHLDS
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100550 100550
o
com " SHLDS
100570 . 100570
o
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come “C sHLD
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o A ’e}
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100630 100630
o o
com3 “C sHLDg
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24VDC PROTECTED BUS (050480)

CONT. FROM
E0050-60
——

050PLCS30
INPUT TERM. BLOCK
[¢))

o ovdc
COMo
@
Eo150-09 <+——0— 000 L 5710
ostoz0 |
£0050-07 <} o—300 o I-01
@
£0040-9 <}———————0—103090 | 5 1_go
)
£0050-34 <}———o0— 00 ¢ 5 793
®
£0050-35 <+———0—0030 |5 104
ostea0 ¢ 7 3
O——="=——0 1-05 g
[€)) g
E0040-30 <+——0— 8L 1 51 0¢ g
>
[C)) ~
FIELD CONNECTION o—103190 o I-07
10) 0Vdc
- O
E£0040-11 < oM
an
£0040-18 <7 o o 1-08
12
£0040-38 <7 o 1-09
13
o I-10
(14)
E0150-90 < 103290 103290 o 1-11
as)
o I-12
(16)
o I-13
L
CONT, DN
£0103-43

04

05

06

07

08

09

10

1

12

13

14

15

16

17

18

19

a0

a1

22
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24

25

26

27

28

29

30

31

32

33

34

35
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37

38

39

40

41

42

0103-43

IN 101
I%}(JRGE ARRESTOR

L2

IN_LO
DIS PUMPL FAULT

IN_1.08
DIS PUMP1 STATUS

IN_109

0
DIS PUMP2 STATUS

SPARE

IN LI

RESET STATUS

SPARE

SPARE

43

44

45

46

47

48

49

S0

S1

Se

33

54

SS

56

S7

S8

59

60

61
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63
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65

66

67
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69

70
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84

24VDC PROTECTED BUS (05480

FROM
E0103-42
A

FROM
E0103-42

CONT, FROM
E0103-37
T —— — 43
050PLCS30
DUTPUT TERM, BLOCK .
@ 103FU450 103CR450
050480 3) 103450 103451 0Vdc
Mo %0 ) N 1037470 ®
050480 1(9)114(5) N 2 ¢ 0Vdc 46
11 /U\@
S 103FU480 103CR480 47
o 103480 gy, 103461 Q 0Vdc .
0-01 o Al T A2 103LT490
050480 1)1 145) N A < 0Vdc 49
11 U
‘E@ 7 \@
50
®
o 0Vdc s1
) —COMO
050480 o se
+COM1
103FUS40 103CR540 53
® 103540 103541 Ve sa
0-02 % AT\/A2 103LTSS0
& oso4s (o)l 145) RY ovdc ss
17 R/
M@ 2
3| se
© 103FUs70 103CRS70 vJ
fe 103570 fp, 103571 O 0Vdc 24 57
0-03 a3 Aa g
(EE) g ss
(3]
a
2| so
ao 1037U600 103CR600 &
o 103600 Sy, 103601 O 0Vdc 60
O-04 % AlN—A2
(&.E) 61
62
E0150-25 an 103FUB30 103CR630
o 103630 {p, 103631 O 63
0-05 % AIN—A2
103FU6S0 ‘E’@ 64
oy, 103650 FIELD CONNECTION
@é@ a® s 103FUB60 e 103CRE60 (PUMP SELECT SW)
1 103661
O_—O\%O—ICD
103FUB70 0-06 % A T A2
103670 11(9)”14(5) FIELD CONNECTION
(%) E.E) (MS1 AUTD SW)
as 103FUB20 103CR690
o 103690 fp, 103691 Q
0-07 % A A2
1)) FIELD CONNECTION
a® 103FU710 103CR710 (MS2 AUTD SW)
o 03710 &y, 10371 O
0-08 23] "B
as 103FL730 103CR730 e
10 103731 0Vdc 73
AlNAZ
0-09 @s
€T 7
@
o 0Vdc 75
-COM1
76
[¢))
050480 o 77
+DC24
78
@
o 0Vdc b 79
-24DC
80
81
82
83
84

ouT 0-00
LOW PH ALARM
RED LIGHT

UT 0-01
IGH PH ALARM

0
H
RED LIGHT

OuT 0-02
LOW PRESSURE
RED LIGHT

SPARE

SPARE

OuT 0-05

GAS SOLENOID
VALVE

(N.O. E0050-37)
10S001

OuT 0-06

outT 0-07
SPARE

SPARE
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42

C:
g,
3
(JE
Q-
i " S
43 =
o . 44 44 @ S
o CINT FRO
Noor 03 45 E005-24 a5 =
@ 04 46 ) 4% :
| ]
0 47 47
105060 W 0
105060
a0 % N1 48 s 105480 o® 48
07 EESVS%FAEI'LEY 49 CI-4 WATER FLOW METER :
105080 105080 @ 10FTOL 49 40FTOL —
o 08 105500 6
OLDY coMo 50 o 105500 o s0 m
09 s OSHLD Y cOM4
1
30PTO1 105100 S1
EO050-67 < 050670, 050670 RN gy VHT A 105100 3
< 0 10 52 105520 14sse0 a9 ——
CI-1 N I-1 o O Se
n o TANK s3 e AT
105120 PRESSURE 53
105120 @ 20PTO
[o o 12 1 105540 19
OSHLD Y comL S4 o 105540 o sS4
13 ss oSHLD Y caMs
20PTO01 55
E0050-64<— 00640 o _0Sl6H0) PR fg R 65 O~ 0sta o> 14 105560 @D 5
cr-2 N I-2 56 < 105560 § % >
PUMP SUCTION Cl-6 IN I-6
105160 © 15 PRESSURE s7 FIELD CONNECTINS | PLANT FLOW SIGNAL 5, PLANT FLOV StonaL z
[e) 105160 o 16 105580 @2) -
OLDY coMe 58 < o 105580 S ss -
. . OSHLD Y coMs 5
Fo050-77 <0770, USO7T70 BR wHT 105180 105180 o o 105600 @6 > =
<0770 o, 050770 BN g 1
50770 2. 60 < o~ 105600 o o o
19 INI-3 61 FIELD CONNECTIONS PROCESS PH SIGNAL - Cr G}
10200 oo ® PUMP DISCHARGE ¢ PROCESS PH SIGNAL =
(o lo) 20 PRESSURE 105620 @5) |
OSHLD Y e 30PT02 62 < 105620 o) I
OSHLD T 62 =z
CcoM7
21 63 <
63
22
64 6a
CONTAN 24
EDI05-45 66 66 —
2s
67 67
26
68 68
27
69 69
28
70 70
29
7 71
30
72 72 >
31 73 <
73 P
32 74 z
=
75 75
34 z
76 76 E
35 «
77 77 ;
36
78 78 &
37
79 79
38
80 80
39
81 81
40
82 )
a
83 83
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BILL OF MATERIALS

ITEM NO. DESCRIPTION MANUFACTURER PART NO. QTY
1 36 x 30 x 10 ENCLOSURE HAMMOND EN4SD363010S16 1
2 33 X 27 BACK PANEL HAMMOND EP3630 1
3 2 POSITION ILL. MAINTAINED SELECTOR SWITCH SCHNEIDER ELECTRIC [ 9001SKS11B 1
4 PILOT Light 120VAC 30mm SCHNEIDER ELECTRIC [ 9001SKP1R9 3
5 3 POSITION MAINTAINED SELECTOR SWITCH SCHNEIDER ELECTRIC [ 9001SKS11B—H2 1
6 ENCLOSURE LIGHT HAMMOND FLK7LED 1
7 ENCLOSURE POCKET HAMMOND EPP1212 1
8 SURGE ARRESTOR SCHNEIDER ELECTRIC | M9L11120 1
9 RECEPTACLE PHOENIX CONTACT 5600452 1
10 24VDC / 3.8A POWER SUPPLY PHOENIX CONTACT 2904599 1
11
12
13 PLC ETHERNET CPU ALLEN BRADLEY 2080—-LC50—-24QBB 1
14 PLC 4 CHANNEL ANALOG OUTPUT CARD ALLEN BRADLEY 2085—-0F4 1
15 PLC 8 CHANNEL ANALOG INPUT CARD ALLEN BRADLEY 2085-IF8 1
16 4 PORT UNMANAGED ETHERNET SWITCH W/FIBER ALLEN BRADLEY 1783—-USA4T1F 1
17 10" OPERATOR INTERFACE ALLEN BRADLEY 2711R-T10T 1
18 SPDT RELAY SCHNEIDER ELECTRIC [ RPM11BD 10
19 SPDT RELAY BASE SCHNEIDER ELECTRIC [ RPZF1 10
20 CLASS CC SINGLE POLE FUSEHOLDER SQUARE D DF101V 2
21 10A CLASS CC FUSE BUSSMAN LP—-CC-10 1
22 5A CLASS CC FUSE BUSSMAN LP—-CC-5 1
23 5mm 120VAC FUSEHOLDER, INDICATING SCHNEIDER ELECTRIC [ NSYTRV42SF5LA 3
24 5mm 24VDC FUSEHOLDER, INDICATING SCHNEIDER ELECTRIC | NSYTRV42SFSLD 24
25 4MM TERMINAL BLOCKS SCHNEIDER ELECTRIC [ NSYTRV22 60
26 4MM GROUND TERMINAL BLOCKS SCHNEIDER ELECTRIC [ NSYTRV42PE 22
27
28 1M ETHERNET PATCH CABLE, SHIELDED ALLEN BRADLEY 1585J-M8CBJM—1 1
29 2M ETHERNET PATCH CABLE, SHIELDED ALLEN BRADLEY 1585J—-M8CBIM—2 1
30 1
31 2 X 3 WIRE DUCT PANDUIT F2X3WH6 8M
32 DIN RAIL PHOENIX 0814681 4M
33 2A 5mm FUSE BUSSMAN GDC—-2A 25
34 5A Smm FUSE BUSSMAN GDC—5A 2
35
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DESIGN SERVICE CONDITIONS

Ambient Temperature Range
Ambient Relative Humidity
Altitude

Installation

24VDC POWER BUDGET

PLC with I/0 Modules

10" Allen Bradley HMI
Network Switch

Gas Solenoid Valve

RCV Gos Flow Control Valve
Gas Flow Meter

TOTAL
120VAC (DIRTY> POWER BUDGET
Cabinet Luminaire

Relay
Water Valve

Convenience Outlet

TOTAL

120VAC (CLEAN) POWER BUDGET

24V Power Supply (active)
24V Power Supply (standby)

TOTAL

EQUIPMENT
3 - 110F Allen
§) - 957 condensing
8000" AMSL
Indoor Allen

— — — = — —

—_— — —

ENVIRONMENTAL LIMITATIONS

Bradley PLC & 1/0 Cords
Operational Temperoature
Relative Humidity

Bradley HMI

Uperational Temperature
Relative Humidity

Bradley Ethernet Switch

34w Uperational Temperature
14W Relative Humidity

3.4W Phoenix Contact Power Supply
19W Operational Temperoature
24w Relative Humidity

2.oW

32 - 149F
S - 957 non-condensing
32 - 12eF
S - 957 non-condensing
-40 - 138F
3 - 957 non-condensing
-13 - 140F
S - 957 non-condensing

HEAT LOADS - DISSIPATED WITHIN CONTROLLER CABINET (OPERATING)

794\ (3.31A)

PLC with I/0 Modules

34w 34w 116 BTU/hr

14w

14W 48 BTU/hr

34W 3.4W 12 BTU/hr

™

08.4W

W 24 BTU/hr

199 BTU/hr

HEAT LOADS - DISSIPATED WITHIN CONTROLLER CABINET (NON-OPERATING)

1
HMI |
Ethernet Switch 1
7.2W Power Supply 24VDC 1
16W
30W TOTAL
300W
339W (2.8A)
PLC with 1/0 Modules |
HMI |
Ethernet Switch 1
Power Supply 24VIDC 1
1 90W PPy
1 1.0W TOTAL
91W (0,764

34w 34w 116 BTU/hr

14w

14W 48 BTU/hr

34W 34w 12 BTU/hr
37W 3.7W 13BTU/hr

SEPAY

188 BTU/hr

PANEL THERMAL CALCULATIDONS (No Solor Exposure)

Uperoating Heat Load 199 BTU/hr
Panel Material 14 Gouge 316SS
Panel Surface Area 242 fte

142 BTU/Chr¥ftexr)
1.42 BTU/Chrxftexr)
0.2 (worst case)

121 ft2 (worst case)

Exterior Convective co
Interior Convective co
Surface Emmissivity
Effective Sureface Area

Radiation = 3081 BTU/hr
Thermal Resistonce Heat Xfer = 1681 BTU/hr
Surrounding Tempurature = 11IF max
Enclosure Temperature = 121F mox

| BHEET g gp g

A Chart Industries Company

BluelnGreen
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HEAT LOAD CALCULATIONS
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INDEX

SHEET DWG TITLE

1 :000e Title Page & Index

c £0040 480VAC Distribution

3 E0150 Safety Relay Circult

4 L0005 Pump Panel Enclosure

D L0006 Pump Panel Layout

6 NO0O3 Bill of Materials 480VAC

10F 6
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Indust
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STREAMLINE BOOSTER PUMP
INDEX

REVISION SUMMARY

| ——— |
DESIGN JDM

DRAWN
APRV

DJA
ACB
DATE  o_53_p1
JOB p1Ge10921

DWG G0002
SHEET



DPearson
Rectangle


01

02

03

04

05

06

07

08

09

10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

©,

040DSC030

~

CU WIRE ONLY,
MIN. TEMP RANGE 75°C.
TIGHTENING TORQUE: 31 LB—IN.

©)

040PDM030

-

—

040Msoao

040FU0S0
040050 ———
——— -O\'\O 8A

04001030 @

o
B
=3
0
=]
=
=
w
=

_

L1
040F U060
040060 7=
O -o\‘\o 8A

FROM CUSTOMER L2

040FU070
POWER DISTRIBUTION . 040070 J40FL070
480 VAC 30, 7658 O 0\|0 (M

60 Hz L3
Schneider
WU S3Po2501

FIELD CONNECTION 040190

CONRLIS E0150-25 <&

. g | !
1 1 1 1 1 1
LN oavze (AOPUOS,  oams3 | Cl/Ll AN | v %ﬂlo | 040054 i Ot A 040MTRO50
| Tl | =" : i i 1 |
040061 ! ! osooee JAOFUOBL g0 1 3/L2 - oase Y121 40064 Lo
O—O 5A |_C | | %_o ] 1 |
| e| 5] C I | | o7
040F U071 | | i i
040071 | | L 040072 040073 1 S/3 6/T3 I 5/L3 613 | 040074 PN
HO—0O Eﬂ—ro—is“ F—o— —— X—0 —O 2 HP
i 7 orrosv . | | | 480 ViC
- H H 1 1 4
. 9060 LEATETION .
Schneider
9080-LBAI62104 ___'__l | 97 | J_ 1.15 SF
1610093 ! fo—,—> E0103-15 —
L Foo40-26 | | FIELD CONNECTION
! i | coveus
9% L
E0040-27 | —LO—H E0103-21
: ® i £0150-05
L & 004028 |
1 1
1 1
9%
! | E0150-05
1
| |
Al a2 V5
—O—@—O—> E0103-67
PUMP SELECTOR PUMP1 RUN MODE
13/ND
£0103-23 | FIELD CONNECTION
CON211S
\| o 040191 ] WSt
| 14/ND
[ olo E0103-21
BRI ppg3-67 e olo
040SW210 o —— 040Swell
CON2LIS
040M8250 0400L250 @ 040PDM251
| | r |
1 1 1 1 1 1
040F U260 1 2m 2m N
_ 040260 /1 | 040261 ! !
E0040-05 < —o | ! Y —o—| O 040MTR260
040F U270 | | |
040270 3/L2 4/12 32 412 1 ga0ent PN
- EN ,_o | ] 1 1 |
R 4oruae 0 ! ! o | ~ |
1 1 1
040280 ! s/3 6/13 | ! 6/T3 040281 bl
£0040-07 IEII O F—o— M3, T —O 2 HP
oe3v ! ! ! | 450 ViC
1 1 1 1 .
] | . | mwwfﬂw 115SF
1100980 ! fo—:—> E0103-15 —
| [ FreLo connecTion
i i| coneus
| 98 ! L
| E0103-21
: 95 |
| - £0150-05
1 1
1 1
n P | % |
—O—(: FO——» 00367 ! . E0150-05
| _
PUMP2 RUN MODE B
1010 FIELD CONNECTION
A FIELD CONNECTION
£0103-25
CONeLIS
TB9-01 TB10-01 TB11-01 TB12-01
[o—t- ~fo—o] [o—of- —to—]
14/ND
I olo O——»  fs-a 30PT-01 30PT-02
040400 SHLD| <SUCTION SHLD| (DISCHARGE
FIELD CONNECTION | £0103-69 olao PRESSURE) PRESSURED
040SW410 PE

c:
£
(O ]§
Q:
W
O
<<
| |
||
o
- 3
Ll & E
L] ® E
¥ £ R
GIRZE
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FROM SH, E00S0

+24VIC BUS (110160
«“-————————— - hCMSGQOE® __ o _ _
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BILL OF MATERIALS

ITEM NO. DESCRIPTION MANUFACTURER PART NO. QTY
1 20 x 20 x 10 ENCLOSURE HAMMOND EN4SD202010S16 1
2 20 X 20 BACK PANEL HAMMOND EP2020 1
3 POWER DISTRIBUTION BLOCK SCHNEIDER ELECTRIC | 9080-LBA362104 1
4 POWER DISTRIBUTION BLOCK SCHNEIDER ELECTRIC | 9080—-LBA361101 2
5 3 POLE 25A DOOR MOUNT DISCONNECT SWITCH SQUARE D VLS3P025D1 1
6 RED RECESSED ROTARY HANDLE SQUARE D VLSH1S5R 1
7 ENCLOSURE POCKET HAMMOND EPP1212 1
8 IEC CONTACTORS, S9A SCHNEIDER ELECTRIC | LC1D09BD 2
9 OVERLOAD RELAYS, 4A TO 6A SCHNEIDER ELECTRIC [ LRD10 2
10 CLASS CC THREE POLE FUSEHOLDER SQUARE D DF103V 3
" 5A CLASS CC FUSE BUSSMAN LP-CC-5 6
12 8A CLASS CC FUSE BUSSMAN LP-CC-8 3
13 MOMENTARY PUSH BUTTON RESET SCHNEIDER ELECTRIC 9001 SKR1LH13 1
14 2 POSITION SELECTOR SWITCH SCHNEIDER ELECTRIC [ 9001SKS11B 1
15 3 POSITION MAINTAINED SELECTOR SWITCH SCHNEIDER ELECTRIC [ 9001SKS43B 2
16 4MM TERMINAL BLOCKS SCHNEIDER ELECTRIC [ NSYTRV22 4
17 4MM GROUND TERMINAL BLOCKS SCHNEIDER ELECTRIC [ NSYTRV42PE 8
18 E—STOP PUSHBUTTON SCHNEIDER ELECTRIC 9001 SKROP35 LRRH13 1
19 CAT 4 SAFETY MODULE SCHNEIDER ELECTRIC XPSUAF13AP 1
20
21 2 X 3 WIRE DUCT PANDUIT F2X3WH6 8M
22 DIN RAIL PHOENIX 0814681 4M
23
24
25
26
27
28
29
30
31
32
33
34
35
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BluelnGreen

STREAMLINE BOOSTER PUMP
BILL OF MATERIALS

REVISION SUMMARY

| ——— |
DESIGN JDM

DRAWN DUA
APRV ACB

DATE  g_p3-p1
JOB prge10921

DWG N0003
SFEET ¢ or ¢



DPearson
Rectangle


FL SERIES FL-200-1-200-5S-S-10-DH-06 SA: F! T -FLO

RETRACTABLE, HEAVY SERVICE, FLANGED
INJECTION QUILL

The FL series injection quill is similar to the HS and HC series retractable quills with the obvious difference being the FL
series use of a flanged ball valve instead of a threaded valve. Not only does this allow it to mount directly to a flanged out-
let on a process main, tank, or other vessel but it also has advantages in applications with relatively long (> 24" ) insertion
lengths with larger diameter solution tubes (=1"). The weight and length of the quills is well supported in these applications
with the FL series guide pipe assembly and use of the Dual-Bolt restraint.

SPECIFICATIONS FL-075 FL-100 FL-125 FL-150 FL-200 FL-250 FL-300
SAFETY RATING (PSI) 250 250 250 250 250 250 250
CHECK VALVE OPTIONAL OPTIONAL OPTIONAL OPTIONAL OPTIONAL OPTIONAL OPTIONAL
SAF-T-SEAL TIP OPTIONAL OPTIONAL N/A N/A N/A N/A N/A
MINIMUM VALVE SIZE 3/4" 1" 1-1/2" 1-1/2" 2" 2-1/2" 3"
INLET CONNECTION* 3/8" 1/2" 3/4" 1" 1-1/2" 2" 2-1/2"
SOLUTION TUBE SIZE 3/8" 1/2" 3/4" 1" 1-1/2" 2" 2-1/2"
SOLUTION TUBE ID (W/SAF-T-SEAL) 423" 546" 742" 957" 1.500” 1.939” 2.323"
SOLUTION TUBE ID (W/O SAF-T-SEAL) 493" 622" .824" 1.049” 1.610" 2.067" 2.469"
SOLUTION TUBE OD 675" .840” 1.050” 1.315" 1.900" 2.375" 2.875
(A) OPERATING LENGTH 11.25" 11.75" 12.25" 13.25" 14" 13.75" 15.5"
(B) GUIDE PIPE LENGTH 8.5" 8.75" 8.75" 9.25" 95" 9.25" 10"
(C) VALVE LENGTH (SEE TABLE) _ _ . . . . .
EXTRACTED LENGTH = (A) + (B) + (C) + INSERTION LENGTH

* Selection of the optional check valve for the FL-075 series results in a 1/2” inlet connection.

(C) VALVE LENGTH

Per ANSIB16.10

Size 150 Class 300 Class N
3/4 4.61 5.98

R 500 .60 (A)
PVZ 650 . 748,

2 7.01 8.50 (B)
2-1/2 7.48 9.49

E 799 M4

4 9.02 12.00 v

6 15.51 16.00

(C)

A QUICK NOTE ON

INSERTION LENGTHS

When selecting the insertion length for a
flanged retractable quill it is important to
keep in mind that not only will you need to
have the quill protrude to the center, mid-
dle 3rd of the main but you will also need
to account for the stand-off distance
from the sidewall of the main/vessel to
the face of the mounting flange.

Insertion Length

SAF-T-FLO Water Services, Inc. | 800-957-2383 | www.saftflo.com | Anaheim, CA USA 2018-06
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FL SERIES

KEY FEATURES

BB INLET CONNECTION

Default connection type is male NPT with the size
being the same as the solution tube.

BN DUAL-BOLT RESTRAINT

The 250 psi rated Dual-Bolt Restraint provides a
positive locking mechanism, securing the solution
tube to the main connection assembly.

BEN PACKING NUT

SAE-T-FLCO

B/

The packing nut is the top half of the compression
gland. When tightened, the nut compresses the
o-ring, sealing off against the process pressure.

I3 SOLUTION TUBE ADAPTER

The bottom half of the compression gland.

BER LiMiT cHAINS

The limit chains preventing the solution tube from
fully retracting out of the compression gland when
removing the tube for service. They also serve as
a backup restraint to the dual-bolt system.

IEN GuiDE PIPE

The guide pipe ties in the compression gland to the
ball valve. On the interior, the port through which
the solution tube passes is machined to a tight
tolerance to the O.D. of the tube in order to provide
additional support to the solution tube.

E

FLANGED BALL VALVE

Available in 150 class or 300 class. Each FL series
size has a corresponding minimum flange size.
However, flanges larger than the minimum can be
selected.

IEN soLuTION TUBE

The solution tube is the chemically wetted portion
of the quill. It conveys the chemical on its interior
from the inlet connection to the tip.

o i3

The tip is the point of discharge. There are various
tip options depending on the exact model, includ-
ing the SAF-T-Seal elastomeric tip, used to combat
scaling.

SAF-T-FLO Water Services, Inc. | 800-957-2383 | www.saftflo.com | Anaheim, CA USA 2018-06



SAE-T-FLCO

FL SERIES

ORDERING INFORMATION

SERIES

VALVE CLASS

VALVE SIZE

VALVE MATERIAL

SOLUTION TUBE
MATERIAL

INSERTION
LENGTH

TIP
CONFIGURATION

CHECK VALVE

FL-075 - -
= 150 CLASS 075 = 3/4" S = StainlessSteel H = Alloy C276 Specify Length In 0 = Standard X = None
= 300 CLASS 100 = 1 H = AloyC S = 316SS Inches B = 45 Bevel V = FKM
150 = 1-1/2" A = Alloy20 A = Alloy20 CV= SAF-TSeal, E = EPDM
200 = 2" T = Titanium Gr.2 FKM K = KALREZ 6375
250 = 2-1/2" CE = SAF-T-Seal,
300 = 3 EPDM
400 = 4
600 = 6

SERIES

VALVE CLASS

VALVE SIZE

VALVE MATERIAL

SOLUTION TUBE
MATERIAL

INSERTION
LENGTH

TIP
CONFIGURATION

CHECK VALVE

FL-100 -

= 150 CLASS 100 = 1" S = StainlessSteel H = Alloy C276 Specify Length In 0 = Standard X = None
= 300 CLASS 150 = 1-1/2" H = AlloyC S = 316SS Inches B = 45° Bevel V = FKM
200 = 2" A = Alloy20 A = Alloy20 CV= SAF-T-Seal, E = EPDM
250 = 2-1/2" T = Titanium Gr.2 FKM K = KALREZ 6375
300 = 3" CE = SAF-T-Seal,
400 » EPDM
600 = 6"

SERIES

VALVE CLASS

VALVE SIZE

VALVE MATERIAL

SOLUTION TUBE
MATERIAL

INSERTION
LENGTH

TIP
CONFIGURATION

CHECK VALVE

FL-125 -

= 150 CLASS 150 = 1-1/2" S = StainlessSteel H = Alloy C276 Specify Length In 0 = Standard 00 = None

= 300 CLASS 200 = 2 H = AloyC S = 316SS Inches B = 45° Bevel 05 = Alloy, FKM
250 = 2-1/2" A = Alloy 20 A = Alloy20 DH= Diffuser Holes 06 = Alloy, EPDM
300 = 3" T = Titanium Gr.2
400 = 4"
600 = 6"

SERIES

FL-150 -

VALVE CLASS

VALVE SIZE

VALVE MATERIAL

SOLUTION TUBE
MATERIAL

INSERTION
LENGTH

TIP
CONFIGURATION

CHECK VALVE

= 150 CLASS 150 = 1-1/2" S = StainlessSteel H = Alloy C276 SpecifyLengthIn ¢ - Standard 00 = None

= 300 CLASS 200 = 2 H = AlloyC S = 316SS Inches B = 45°Bevel 05 = Alloy, FKM
250 = 2-1/2" A = Alloy20 A = Alloy 20 DH= Diffuser Holes 06 = Alloy, EPDM
300 = 3" T = Titanium Gr.2
400 = 4
600 = 6

SAF-T-FLO Water Services, Inc. | 800-957-2383 | www.saftflo.com | Anaheim, CA USA

2018-06



FL SERIES

ORDERING INFORMATION

SAE-T-FLCO

SOLUTION TUBE INSERTION TIP
SERIES VALVE CLASS VALVE SIZE VALVE MATERIAL e A TR CHECK VALVE
[7="750CLASS 200 = 2 = Stainless Steel | H = Alloy C276 SpecifyLengthin o - standard 00 = None
3 = 300 CLASS 250 = 2-1/2 = Alloy C [s"="316ss | Inches B = 45° Bevel 05 = Alloy, FKM
300 = 3" = Alloy 20 A = Alloy20 IDH= Diffuser Holes 06 = AIon,EPDMI
400 = 4" T = Titanium Gr.2
600 = 6
SOLUTION TUBE INSERTION TIP
SERIES VALVE CLASS VALVE SIZE VALVE MATERIAL e A TR CHECK VALVE
1 = 150 CLASS 250 = 2-1/2" = Stainless Steel H = Alloy C276 Specify LengthIn ¢ - standard 00 = None
3 = 300CLASS 300 = 3 = AlloyC S = 316SS Inches B = 45°Bevel 05 = Alloy, FKM
400 = 4" = Alloy 20 A = Alloy20 DH= Diffuser Holes 06 = Alloy, EPDM
600 = 6" T = Titanium Gr.2
SOLUTION TUBE INSERTION TIP
SERIES VALVE CLASS VALVE SIZE VALVE MATERIAL e A TR CHECK VALVE
1 = 150 CLASS 300 = 3 = Stainless Steel H = Alloy C276 SPeCifthength In 0 = Standard 00 = None
3 = 300CLASS 400 = 4 = AlloyC S = 316SS Inches B = 45°Bevel 05 = Alloy, FKM
600 = 6" = Alloy 20 A = Alloy20 DH= Diffuser Holes 06 = Alloy, EPDM
T = Titanium Gr.2

TECH NOTES

1. The check valve for the FL-075 and FL-100 is integrated into the solution tube of the quill and is a spring loaded ball check valve. The cracking
pressure of the spring is 10 psi (FL-075) 5 psi (FL-100). For FL-125 through FL-300: Alloy check valves are threaded spring loaded check
valves with a cracking pressure of .500 psi. When selecting alloy material the body material of the check valve will be the same as the solution

tube material.

2. FL series quills have a minimum valve size needed to accommodate a given solution tube size. Valves can be larger than the minimum size
(up to 6”). See individual FL model ordering information blocks for details specific to a given size.
3. Inlet connection is threaded (NPT) by default. Flanged inlet options may also be available. Consult factory for details.
4.  For the FL-075, the SAF-T-Seal tip is not available when selecting Titanium solution tube material. For the FL-100, availability of the SAF-T-
Seal tip when selecting Titanium solution tube material is subject to change with out notice. Please consult factory prior to selecting this

configuration.

5. Diffuser Hole configurations to be provided by customer. SAF-T-FLO does not provide recommendations regarding diffuser holes.

SAF-T-FLO Water Services, Inc. | 800-957-2383 | www.saftflo.com | Anaheim, CA USA

2018-06
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EC KECKLEY

07/12

1" - 5SWY - 34M100L34 - GTI - SSB7

Style SSB-7

Y-Strainer

Stainless Steel (asT™ A 351, Grade CF8M)
600 1Ib. Threaded
600 1b. Socket Weld

Y32 KECKLEY COMPANY

Cast 316 Stainless Steel Y-Strainer

APPLICATIONS
Steam, water, oil or gas where protection from foreign matter in a pipeline
is required.

CONSTRUCTION
The Keckley Style SSB-7 stainers are constructed from rugged 316 stainless
steel castings that are machined to exacting specifications.

Socket Weld bore is in compliance with ASME B16.11 unless otherwise
specified.

FEATURES

The Keckley Style SSB-7 strainer features a machined groove in the body
and cap for proper alignment and to ensure accurate reseating when servicing
is required. This strainer has a straight threaded cap and is furnished standard
with a NPT blow-off connection. The gasket is 304 stainless steel spiral
wound and is compressed between the body and cap (for maximum strength
and durability) and designed for both high pressure and high temperature
service. Keckley Style SSB-7 strainers can be supplied with a stainless steel
blow-off plug upon request.

SCREENS

Standard perforated 304 stainless steel screens are spot welded along the
seam for maximum strength. Different size perforations and meshes are
available in stainless steel, monel, and brass to meet specific media
requirements. If media is not indicated, screens for steam will be supplied.

SELF CLEANING

Self cleaning is accomplished by opening the valve or drain plug connected
to the blow-off port. Warning: See Maintenance Instructions on page S6 of
the Strainer Information Section for additional precautions and detailed
information on servicing the strainer.

WORKING PRESSURES - NON SHOCK
NOM. RATING MEDIA 1/4” to 3” 8 mm to 80 mm

STEAM 600 PSI @ 1125°F 4138 KPa @ 607°C
600# (THREADED &

SOCKET WELD)

W.0.G. 1440 PSI @ 100°F 9932 KPa @ 38°C

3400 Cleveland Street ° Skokie, Illinois 60076 1-800-KECKLEY


dylan
Text Box
1" - 5SWY - 34M100L34 - GTI - SSB7


07/12

l( KECKLEY TECHNICAL DATA

DIMENSIONS AND WEIGHTS

Style SSB-7

Y-Strainer, 600 lb. Threaded & Socket Weld
Stainless Steel (ASTM A 351, Grade CF8§M)

PARTS LIST
ITEM DESCRIPTION MATERIAL
1 Body Stainless Steel (ASTM A 351, Grade CF8M)
2 Screen Stainless Steel (304)
3 Gasket Spiral Wound Stainless Steel (304)
4 Cap Stainless Steel (ASTM A 351, Grade CF8M)
Optional: Blow-off Plug, Carbon Steel (ASTM A 105).

*Optional Body Materials Available in 304 and 400 Series SS, Alloy 20, Hastelloy,
Inconel, Monel and Stellite..

STANDARD SCREENS SUPPLIED
SIZE SCREEN PERFORATION
SCREEN | FOR STEAM| OPEN | FORLIQUID | OPEN
in mm GAGE in mm | AREA | in mm | AREA
1/4t03 | 8to80 22 364 | 1.2 33% 1716 ] 1.6 30%

Standard screens supplied are for steam service, unless otherwise specified.
Options: Other perforations, meshes, and screen materials are available.

SIZE r = DIME’::SIONS s = WEIGHTS
in mm in mm in mm in mm in mm in mm lbs kgs
1/4 8 2-15/16 75 2-7/16 62 0.555 14 3/8 10 114 8 3 1
3/8 10 2-15/16 75 2-7/16 62 0.690 18 3/8 10 1/4 8 3 1
12 15 2-15/16 75 2-7/16 62 0.855 22 3/8 10 1/4 8 3 1
3/4 20 3-11/16 94 3 76 1.065 27 12 13 318 10 5 2
1 22 4-9/16 116 4-5/16 110 1.330 34 112 13 318 10 6 3
1-1/4 32 4-15/16 125 4-3/16 106 1.675 43 12 13 3/4 20 8 4
1-1/2 40 5-9/16 141 4-11/16 119 1.915 49 12 13 3/4 20 10 5
2 50 6-15/16 176 6-1/4 159 2.406 61 5/8 16 1 25 16 7
2-1/2 65 12 305 9-3/8 238 2.906 74 5/8 16 1-1/4 32 43 20
3 80 12 305 9-3/8 238 3.535 90 5/8 16 1-1/4 32 43 20
Certified dimensional drawings are available upon request.
This table reflects only the nearest metric equivalents.
PRESSURE vs. TEMPERATURE CHART
FLOW COEFFICIENTS 600# Threaded & Socket Weld Stainless Steel (ASTM A 351, Grade CF8M)
i i i Temperature [°C.
?;‘Zﬁ g‘é s:fe (:;6’ Zs_,IIZ/;” 159‘17 1500 38 93 149 204 260 i 316 £7l] 427 . :18.2. . I53:8I : I5SI33I : 64910346
” /4" » 1400 Maximum Pressure — 9656
R
T | 87 | 7 | % - o e e
& 1000 7 &
TOTAL SCREEN AREA ® a0 207 &
Size (in?) Size (in?) Size (in?) @ 80 5518 2
T4 | 275 T 1008 | 21727 | 78.14 g 1 4628 2
600 4138
3/8” 2.75 1-1/4” 12.79 3 78.14 500 3449
112" 2.75 1-1/2" 16.33 400 2759
3/4” 4.71 2" 27.04 300 2069
*See DETERMINING RATIOS on page S5 of the e o
Strainer Information Section for calculating NET FREE 0
. . 0 100 200 300 400 500 600 700 800 900 1000 1100 1200
AREA of the screen to inside pipe area. Temperature [F] “In Accordance with ASME B16.34

KECKLEY COMPANY ° 3400 Cleveland Street  ® Skokie, lllinois 60076 1-800-KECKLEY Y33
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EC KECKLEY
-

PRESSURE DROP CHART

Threaded “Y” Pattern Strainers (Styles B, BDI, E-150, F-150, F-300, SB, SB-7, SSB and SSB-7)

This pressure drop chart is based 1000
on the flow of clean water through 800 4"
the Keckley “Y” strainers listed 700 >d
above with screen perforations 600 <
ranging from 3/64” through 1/8” 500
and is additionally for use with 400
those units equipped with a 20

mesh screen as standard.

N

2Y5"

300 2"

\
NAVAWEL
\\

TO USE CHARTS: 200
Find your desired rate of flow T

(GPM) on the left hand side of the / A
chart. Follow its corresponding 100
horizontal line to the point where 90
it intersects the diagonal line indi- 38
cating the strainer pipe size. From 60
this point of intersection, follow 50
the vertical line down to the bot-

tom of the chart to determine the
approximate pressure drop.

L7 A 1Y

\
\

L~

v

Y pr 1%5"
v

\

40

30 WAL

NN

CORRECTION FACTORS:
For finer mesh screens that are
backed with a perforated sheet, /
prd
7

20

FLOW RATE - [GPM]

AN NN

multiply the pressure drops shown
at right by the following:

40 mesh x 1.2

60 mesh x 1.4

80 mesh x 1.6

100 mesh x 1.7

NN

\
INEAVAVAVEL
N\

-

\

[6)] o N 0 oo
\\
N\

™ < 0 © N~NoOT o~ ™ <t D © N~ 0O O
o o O o ooo A

PRESSURE LOSS - [PSI]

0.1
0.2

Y46 KECKLEY COMPANY ® 3400 Cleveland Street ®  Skokie, lllinois 60076 1-800-KECKLEY



KECKLEY

STRAINER PRODUCT NUMBERS

Below Is An Example Of Building A Part Number For Ordering A Strainer

09/14

HOW TO ORDER

Size Pressure End Strainer Body Pgrrf Screen Screen Gasket Cover Oriain Style
Class Conn. Type Material Mesh Type Material Type Conn. 9 y
6 2 RF Y CS M40 L 34 - G B B - SA7

Description: 6" 150 Ib. Raised Face Flange Y-strainer, Carbon Steel Body, 40 Mesh reinforced w/ perforated 304ss, spiral wound 304ss gasket with graphite filler,
bolted cover, domestic (Buy American Act), Style SA-7.

Pressure Class

End Connection

Ordering ASME Ordering ASME Ordering End Ordering End Ordering End
Number Pressure Class Number | Pressure Class Number Connection Number Connection Number Connection
1 125 Lb. [ 5 600 Lb. TH Threaded FNPT RJ Ring Joint Flange B2 Butt Weld, Sch 120
2 150 Lb. 6 900 Lb. SW Socket Weld [ B1 Butt Weld, Sch 10/10S B9 Butt Weld, Sch 160
3 250 Lb. 7 1,500 Lb. SJ Solder Joint B3 Butt Weld, Sch 30 BS Butt Weld, Sch STD
4 300 Lb. 8 2,500 Lb. SB Silbraze B4 Butt Weld, Sch 40/40S BX Butt Weld, Sch XS
X Special FF Flat Faced Flange B6 Butt Weld, Sch 60 BZ Butt Weld, Sch XXS
RF Raised Face Flange B8 Butt Weld, Sch 80/80S
Strainer Type
%ﬁ%g? Strainer Type ?\:S;EZ? Strainer Type %ﬁ;ﬁg? Strainer Type
Y Y — Pattern Strainer FB Fabricated Simplex Basket Strainer B Fabricated Temporary Basket Strainer
S Simplex Basket Strainer FD Fabricated Duplex Basket Strainer TP Fabricated Temporary Plate Strainer
D Duplex Basket Strainer FT Fabricated Tee Strainer X Special
FY Fabricated Y- Pattern Strainer TC Fabricated Temporary Cone Strainer
Body Material
%ﬁﬁgg? Body Material ?\:S;EZ? Body Material (l)\lrljj;rk;r;? Body Material
Cl Iron (ASTM A 126, Class B) NA Nickel Aluminum Bronze (ASTM B 148, C95800) HC Hastelloy C276 (ASTM A 494, Grade CW12MW)
DI Ductile Iron (ASTM A 536, Grade 65-45-12) 34 304 Stainless Steel (ASTM A 351, Grade CF8) ML Monel (ASTM A 494, Grade M35-2)
BC Bronze (ASTM B 584, C84400) 36 316 Stainless Steel (ASTM A 351, Grade CF8M) FCS Fabricated Carbon Steel (ASTM A 53)
B1 Bronze (ASTM B 61, C92200) A2 Alloy 20 (ASTM A 351, Grade CN7M) F34 Fabricated 304 SS (ASTM A 312, Grade TP-304)
B2 Bronze (ASTM B 62, C83600) DP Duplex (ASTM A 351, CD4MCu) F36 Fabricated 316 SS (ASTM A 312, Grade TP-316)
CS Carbon Steel (ASTM A 216, Grade WCB) Tl Titanium (ASTM B 37, Grade PD7B) X Special
Perf or Mesh Screen Type Screen Material
Ordering | Perf.or | Ordering | Perf.or | Ordering Perf. or Ordering Screen Type Ordering Screen Material
Number Mesh Number Mesh Number Mesh Number Number
033 1/32” 250 1/4" M50 50 Mesh P Perforated 34 Type 304 Stainless Steel
045 3/64” 375 3/8” M60 60 Mesh M Mesh 36 Type 316 Stainless Steel
062 1/16” 500 12" M80 80 Mesh [ U Perforated with Mesh Lining BR Brass
094 3/32” 750 3/4" M100 100 Mesh S Perforated with Mesh Lined Start Up ML Monel
125 1/8” M20 20 Mesh M150 150 Mesh X Special Tl Titanium
156 5/32” M30 30 Mesh M200 200 Mesh *20 mesh and finer screens must be reinforced with HC Hastelloy C276
188 3/16” M40 40 Mesh M300 300 Mesh perforated screen. DS Duplex Stainless Steel
X Special X Special
Gasket Type Cover Connection
%ﬁ‘;ﬁg? Gasket Type %ﬁ‘;ﬁg? Gasket Type %ﬁ‘;ﬁg? Cover Connection %T;Eg? Cover Connection
G Spiral Wound SS (304) — Graphite Filler VO Viton “O-Ring” T Threaded H Hinged
T Spiral Wound SS (304) — Teflon Filler N No Gasket B Bolted C Clamped
S Spiral Wound SS (316) — Graphite Filler R Ring Joint K Knob D Lifting Davit
M Spiral Wound Monel - Graphite Filler C Copper Q Quick Open X Special
B Buna F Fiber
BO Buna-n “O-Ring” P PTFE
\ Viton X Special
Origin
Country Code Origin Country Code Origin Country Code | Origin
D Domestic B Domestic (Buy American) | Import

KECKLEY COMPANY .

3400

Cleveland Street . Skokie, Illinois 60076 1-800-KECKLEY
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ASVAO

8210P004 24-120V/50-60 Hz/DC (with manual operator)

Higher DC pressure rating

80% reduction in power consumption
Built-in surge suppression

3-year coil warranty

Class I, Division 2 coils available

wWww.ascovalve.com
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8210P004 24-120V/50-60 Hz/DC (with manual operator)


RedHat Next Generation | Electronically Enhanced Solenoid Valve Technology

RedHat Next Generation is the future of solenoid valve technology, designed and manufactured to
provide new capabilities. The Next Generation of solenoid valves provides lower operating cost, and
represents an advancement in the performance, reliability, and ruggedness that you have come to
expect from ASCO.

Electronics technology to manage power

RedHat Next Generation valves use electronics technology to manage power, providing a new standard of operation.
The solenoid incorporates a power management circuit providing lower power consumption, enhanced pressure and
flow ratings, and electrical surge suppression to both the solenoid and electronic controls.

Low power

The new solenoid draws only 1.0 watt of power for 12-24V DC and 1.5 watts for 24-120V AC/DC, 100-240V AC/DC.
A conventional solenoid with the same performance can draw as high as 17 watts of power. The savings in power usage
over the installed life of the valve will lower the total cost of ownership up to 14%.

Increased DC performance

The new technology accepts both AC and DC voltages without sacrificing flow or pressure specifications. DC performance
has been increased by 150% to 500% from today’s industry standards, making the valves’ DC characteristics equivalent to
AC pressure and flow values. This simplifies your control by eliminating the need for AC output cards, reduces wiring costs,
and provides safer working environments for users operating on DC.

RedHat Next Generation coils are offered in three voltage ranges covering most electrical requirements —
100-240/AC or DC, 24-120/AC or DC, or 12-24/DC. Each coil has built-in electri-

cal surge suppression that protects the coil from external voltage

spikes and eliminates inductive voltage spikes associated with

conventional solenoids. An optional solenoid is available for use in

Class I, Division 2 hazardous locations.

Rugged Design

ASCO RedHat Next Generation addresses many other operating
characteristics that will further improve the life of your solenoid
valves. These include a much lower temperature rise, and an
increase in valve ambient temperature rating to 140°F/60°C.
Because of our confidence in the rugged design of the RedHat
Next Generation solenoids, ASCO is pleased to extend a
3-year warranty on the cails.

Visit us online at www.ascovalve.com to see our comprehensive product portfolio.
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e 1/2 inch female conduit

¢ Polyester coated aluminum conduit hub

¢ Enclosure Types 1 through 4X

* Now standard with 24 inch leads

e Stainless steel nameplate

e Steel clip with epoxy powder coated paint
¢ LCP overmolded coll

¢ Optional Class I, Division 2 coil available
for hazardous locations



VALVE SELECTION & ORDERING

As you use this catalog to select RedHat Next Generation products, note these key operating features:
¢ Increase in DC pressure ratings to AC levels on all products (up to a 500% improvement)
® L ower power operation

¢ \/oltage ranging

e Built in surge suppression

e Elimination of AC hum

¢ Increase in AC and DC operating temperatures

e Low solenoid temperature rise

¢ | onger coil life due to lower operating temperatures and electrical surge suppression

e Solenoid approvals to UL, CSA, and CE standards

e RoHS 2 Compliant

How to order
Find the valve that you are looking for in the provided specifications tables. The tables contain the following
information designed to help you in making your selection:

Operating Pressure

Differential (psi)
Pipe | Orifice Max. Agency Agency Wattage Approx.
Size | Dia. Cv Air-Inert Light Oil | Max Fluid Brass Const. Stainless Const. Shipping

(in) | (in) | Flow | Min. | Gas | Water | @300 SSU | Temp.'F ® Ref. uL Steel Ref. uL DC |AC/DC| Weight (Ibs.)

150 150 = 180 8210P094 4

® When ordering a valve product, specify the ASCO base catalog number (Ex. 8210P094).
This number will always be 8 digits long.

Choose one of the three operating voltage ranges (100-240V/50-60Hz/DC, 24-120V/50-60Hz/DC or 12-24/DC)
and add it to the base catalog number (Ex. 8210P094 24-120V/50-60Hz/DC).

1.0 15

If you want to enhance the product with one or more of the options allowed in the Optional Features Chart for that
catalog number, please add the appropriate prefix or suffix (as shown):

Solenoid Options @ Base Catalog Number ESTE TR CIE] Standard Rebuild Kit ®

_ = 2 5|8 =

3 ] 2 & s ]

© 7] 5 2| = &

N » xn @ o = »

Pipe  Orifice =5 " 8 = S s |E|s|£ o £
Size Dia. a2 17} = o = = 2 | W = ] 2 S a £
) (in) 82 3 2 = | E|ls|s5|8|E|S|8|=2|=2 S 3
12 5/8 EE 8210P094 - (] \ E J N - - VH | MO | MB 322670 -

@ Optional Class [, Division 2 solenoid (Ex. EE8210P094 24-120V/50-60Hz/DC)
® If an FKM elastomer and manual operator are required, add VMO to the back of the base catalog number.
(Ex. 8210P094VMO 24-120V/50-60Hz/DC)

@ When ordering a rebuild kit for a valve, supply the rebuild kit number as shown in the table. (Ex. 322670)
When ordering a rebuild kit for a valve with a suffix, add the suffix to the appropriate standard rebuild kit.
(Ex. The rebuild kit for the above valve with FKM is 322670-V)

All constructions are available with prefix EE for Class I, Division 2 requirements.

Solenoid Enclosures
Standard: Watertight, Types 1, 2, 3, 3S, 4, and 4X.

Optional: Class |, Division 2 for Hazardous Locations and Watertight, Types 3, 3S, 4, 4X.
(To order, add prefix “EE” to catalog number.)

When ordering a replacement coil, select from the following:

Voltage Range Valve Prefix Replacement Coil Part Number
100-240V/50-60Hz/DC - 250404-605-*
24-120V/50-60Hz/DC - 250404-606-*
12-24/DC - 250404-607-*
100-240V/50-60Hz/DC EE 250504-605-*
24-120V/50-60Hz/DC EE 250504-606-*
12-24/DC EE 250504-607-*

AWarning: Improper selection or use of products and related items in this catalog can cause death, serious injury or property damage.
If you need any assistance in selecting, specifying, or ordering a valve, please contact ASCO at (800) 972-2726.

WWW.ascovalve.com
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NEXT GENERATION | CONTENTS
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2-WAY | Solenoid Valves ASUA

e Two-way (2/2) Next Generation solenoid valves have one inlet
port and one outlet port.

e Control of air, water, light oil, and non-corrosive media.

e Normally closed (opens when energized) and normally
open (closed when energized) operation.

® Pipe sizes — 1/8 to 2 inch.

Specifications
Operating Pressure Differential (psi)
Pipe Orifice Max. Max Agency Agency Wattage
Size Dia. Cv Air-Inert Light Oil Fluid Const.
(in) (in) Flow Min. Gas Water @300 SSU | Temp.’F Brass Ref. UL Stainless Steel | Const. Ref. UL DC |AC/DC
1/8 3/64 0.06 0 2200 2200 1700 140 - - - 8262R175 ® 1 [ ]
1/8 3/64 0.06 0 1500 1500 1500 140 8262R099 ® 1 [} - - -
1/8 3/32 0.21 0 720 410 410 180 8262R277 1 @] 8262R178 1 o]
1/8 1/8 0.35 0 540 395 360 180 8262R105 1 @] 8262R174 1 o]
1/8 1/8 0.35 0 200 - - 167 8262R077 ® 1 O - - -
1/4 3/64 0.06 0 1500 1500 1500 140 8262R107 ® 2 [} - - -
1/4 3/64 0.06 0 2200 2200 1700 140 - - - 8262R181 ® 2 [ ]
1/4 3/32 0.21 0 720 410 410 180 8262R109 2 o] 8262R183 2 o]
1/4 1/8 0.35 0 540 395 360 180 8262R232 2 @) 8262R185 2 o]
1/4 5/32 0.52 0 300 225 225 180 8262R202 2 @] 8262R220 2 o]
1/4 7/32 0.73 0 125 125 125 180 8262R208 2 @] 8262R226 2 o]
1/4 9/32 0.88 0 105 105 105 180 8262R212 2 @] 8262R230 2 o]
1/4 9/32 1.0 0 50 - - 167 8262R078 ® 2 o] - - -
1/4 5/16 15 10 1500 1500 1500 180 8223P025 18 - - - -
3/8 1/8 0.35 0 540 395 360 180 8263R115 3 o] 8263R191 3 o]
3/8 5/32 0.52 0 300 225 225 180 8263R200 3 o] 8263R193 3 o]
3/8 7/32 0.73 0 125 125 125 180 8263R124 3 O 8263R332 3 O 1 1©5
3/8 9/32 0.88 0 105 85 85 180 8263R210 3 @] 8263R333 3 o]
3/8 5116 15 10 1500 1500 1500 180 8223P027 18 - - - -
3/8 5/8 3 0 150 150 - 180 8210P093 4 [®] - - -
3/8 5/8 3 5 300 300 300 180 8210P006 4 [ ] - - -
12 3/8 3.2 25 1500 1500 1500 180 8223P003 5 - 8223P010 6 -
12 5/8 4 0 150 150 - 180 8210P094 4 o] - - -
12 5/8 4 0 150 150 125 180 - - - 8210P087 7 [ ]
172 5/8 4 5 300 300 300 180 8210P007 4 @] - - -
3/4 5/8 45 0 150 150 125 180 - - - 8210P088 7 [ ]
3/4 3/4 5 0 150 150 - 180 8210P095 7 @] - - -
3/4 3/4 5 0 3 3 - 180 8030P003 8 ®) - - -
3/4 3/4 7.8 25 750 750 750 180 8223P005 9 - - - -
1 1 13 5 150 150 100 180 8210P004 10 O - - -
11/4 118 15 5 150 150 100 180 8210P008 10 o] - - -
1172 1 1/4 225 5 150 150 100 180 8210P022 1" O - - -
2 1 3/4 43 5 150 125 90 180 8210P100 12 [} - - -
1/8 3/64 0.06 0 1150 900 800 140 8262R155 ® 1 [} 8262R168 ® 1 [ ]
1/8 3/64 0.06 0 750 750 750 180 8262R156 1 [ ] 8262R169 1 [ ]
1/8 3/32 0.21 0 275 230 180 180 8262R128 1 [} 8262R236 1 [ ]
1/8 1/8 0.35 0 160 145 125 180 8262R129 1 [} 8262R237 1 [ ]
1/4 3/64 0.06 0 1150 900 800 140 8262R161 ® 2 [} 8262R199 ® 2 [ ]
1/4 3/64 0.06 0 750 750 750 180 8262R260 2 [ J 8262R130 2 [ ]
1/4 3/32 0.21 0 275 230 180 180 8262R261 2 [ ] 8262R134 2 [ ]
1/4 1/8 0.35 0 160 145 125 180 8262R262 2 [} 8262R138 2 [ ]
1/4 5/32 0.54 0 90 90 70 180 8262R263 2 [} 8262R142 2 [ ]
1/4 7/32 0.83 0 45 45 40 180 8262R264 2 [} 8262R148 2 [ ] 1 1®5
1/4 9/32 0.96 0 30 30 30 180 8262R265 2 [} 8262R152 2 [ ]
3/8 1/8 0.35 0 160 145 125 180 8263R070 3 [} 8263R080 3 [ ]
3/8 5/32 0.54 0 90 90 70 180 8263R071 3 [} 8263R081 3 [ ]
3/8 7/32 0.83 0 45 45 40 180 8263R072 3 [} 8263R082 3 [ ]
3/8 9/32 0.96 0 30 30 30 180 8263R073 3 [} 8263R083 3 [ ]
3/8 5/8 3 0 150 150 125 180 8210P033 15 [} - - -
1/2 5/8 4 0 150 150 125 180 8210P034 15 [ ] - - -
3/4 3/4 55 0 150 150 125 180 8210P035 16 [ ] - - -
3/4 3/4 55 0 2 2 - 180 8030P083 17 [ ] - - -
O = Safety Shut-off Valve. @ = General Purpose Valve.

1 WWW.ascovalve.co
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Base Catalog Number

Resilient Materials and Suffix Options

2-WAY | Solenoid Valves

Standard Rebuild Kit

E © |8 £ ]
@ c | @ 7]

- T @ = =] @® = = 3

e | riice. I £ 0%lgls|_|gl.=| |&8|c|B| 5 |s8|fs| , g

0 1] = E=] = = = = %] =
i (i) g 3 E|5|5|E|c|E|E|s|8|E|8| & |58 |88 & 3
1/8 3/64 8262R099 ® 8262R175 ® - SF - - - - - - - - [ - - MB 323593-W 323595-W
1/8 3/64 8262R155 ® 8262R168 ® - SF - - - - - - - - [ J - - MB 323986-W 323988-W
1/8 3/64 8262R156 8262R169 NH | SF - [ J A \ E J N T - - MS MB 323986 323988
1/8 3/32 8262R277 8262R178 NH | SF - [ J A \Y E J N T - MS MB 323593 323595
1/8 3/32 8262R128 8262R236 NH | SF - [ J A \Y E J N T - - MS MB 323987 323989
1/8 1/8 8262R105 8262R174 NH | SF - [ J A v E J N T - VH MS MB 323593 323595
1/8 1/8 8262R077 ® - - SF - - [ ] - - - - - - - - MB 325039 -
1/8 1/8 8262R129 8262R237 NH | SF - [ J A \ E J N T - VH MS MB 323987 323989
1/4 3/64 8262R107 ® 8262R181 ® - - - - - - - - - [ J - - MB 323593-W 323595-W
1/4 3/64 8262R161 ® 8262R199 ® - SF - - - - - - - - [ - - MB 323986-W 323988-W
1/4 3/64 8262R260 8262R130 NH | SF - [} A v E J N T - - MS MB 323986 323988
1/4 3/32 8262R109 8262R183 NH | SF P [} A v E J N T - - MS MB 323593 323595
1/4 3/32 8262R261 8262R134 NH | SF - [} A \ E J N T - - MS MB 323987 323989
1/4 1/8 8262R232 8262R184 NH | SF P [ J A \ E J N T - - MS MB 323593 323595
1/4 1/8 8262R262 8262R138 NH | SF - [ J A \ E J N T - - MS MB 323987 323989
1/4 5/32 8262R202 8262R220 NH | SF P [ J A \Y E J N T - - MS MB 323593 323595
1/4 5/32 8262R263 8262R142 NH | SF - [ J A \Y E J N T - - MS MB 323987 323989
1/4 7/32 8262R208 8262R226 NH | SF P [ J A v E J N T - - MS MB 323593 323595
1/4 7/32 8262R264 8262R148 NH | SF - [ ] A v E J N T - - MS MB 323987 323989
1/4 9/32 8262R212 8262R230 NH | SF P [ J A \ E J N T - VH MS MB 323593 323595
1/4 9/32 8262R265 8262R152 NH | SF [} A v E J N T - VH MS MB 323987 323989
1/4 9/32 8262R078 ® - - SF - - [ ] - - - - - - - - MB 325039 -
1/4 5/16 8223P025 @ - - - - [ A - - - - - - - - - 322815 -
3/8 1/8 8263R115 8263R191 NH | SF - [} A v E J N T - - MS MB 323593 323595
3/8 1/8 8263R070 8263R080 NH | SF - [} A \ E J N T - - MS MB 323987 323989
3/8 5/32 8263R200 8263R193 NH | SF - [ J A \ E J N T - - MS MB 323593 323595
3/8 5/32 8263R071 8263R081 NH | SF - [ J A \ E J N T - - MS MB 323987 323989
3/8 7/32 8263R124 8263R332 NH | SF - [ J A \Y E J N T - - MS MB 323593 323595
3/8 7/32 8263R072 8263R082 NH | SF - [ J A \Y E J N T - - MS MB 323987 323989
3/8 9/32 8263R210 8263R333 NH | SF - [ J A v E J N T - - MS MB 323593 323595
3/8 9/32 8263R073 8263R083 NH | SF - [ ] A v E J N T - - MS MB 323987 323989
3/8 5/16 8223P027 @ - - - @ - - - - - - - - - 322815 -
3/8 5/8 8210P093 - - - [} - v E J N - - VH MO MB 322670 -
3/8 5/8 8210P033 - - - [} - v E J N - - VH - MB 322770 -
3/8 5/8 8210P006 - - - [} - v E J N - - - MO MB 322654 -
12 3/8 8223P003 @ 8223P010 ©® - - [ J - - - - - - - - - - 322816 322817
12 5/8 8210P094 - - - [} - \ E J N - - VH MO MB 322670 -
12 5/8 8210P034 - - - [ J - \ E J N - - VH - MB 322770 -
12 5/8 - 8210P087 - - [ J - \ E J N - - - MO MB - 322676
12 5/8 8210P007 - - - [ J - \Y E J N - - - MO ® MB 322654 -
3/4 5/8 - 8210P088 - - [ J - \Y E J N - - - MO MB - 322676
3/4 3/4 8210P095 - - - [ J - v E J N - - VH MO MB 322673 -
3/4 3/4 8030P003 - - - [ J - v E J N - - - MO MB 322758 -
3/4 3/4 8210P035 - - - [ J - \ E J N - - VH - MB 322771 -
3/4 3/4 8030P083 - - - [} - v E J N - - - - MB 322763 -
3/4 3/4 8223P005 @ - - - [ - - - - - - - - - - 322818 -

1 1 8210P004 - - - [} - v E J N - - - MO - 322677 -
11/4 11/8 8210P008 - - - [} - v E J N - - - MO - 322680 -
112 11/4 8210P022 - - - [} - \ E J N - - - MO - 322680 -

2 13/4 8210P100 - - - [ J - \ E J N - - - MO - 322682 -

@ = Standard. Other options may be available. All option combinations may not be available. Please consult your local ASCO contact.
@ Valve contains PTFE main disc; @ Pressure rating reduced by 25%; ® Pressure rating limited to 250 psi; @ Valve contains Nylon 11 piston.
® Cast UR disc supplied as standard, limits min. ambient temp. to 32°F (0°C). ® Fuel gas service only; Ambient Temp. -40°F to 140°F, Fluid Temp. -40°F to 167°F; Gas capacity

for 8262R077 is 18,700 Btu/hr, for 8262R078 53,500 Btu/hr based on 1" W.C. Drop @ 2" W.C. Inlet Pressure, 1000 Btu/cu.ft. or more, 0.64 Specific Gravity Gas.
@ NH suffix only available for Stainless Steel constructions. ® 12-24V DC. @ 24-120V AC/DC, 100-240V AC/DC.
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2-WAY | Solenoid Valves

Dimensions: inches

ASUCA

Const. Ref. 1

==
\
|
1
]

=
iSE===ci
P '

0 398 | 3.04 | 200 | 069 | 1.00 | 119 | 1.87 | 1.24 °
2 398 | 3.04 | 200 | 078 | 111 | 156 | 1.87 | 1.29
< 398 | 3.04 | 200 | 077 | 120 | 1.88 | 1.87 | 1.25
/017308 | 3.04 | 200 | 128 | 184 | 2.75 | 1.87 | 2.28 ] {
3| 398 | 3.04 | 2.00 | 1.05 | 2.31 - | 187 | 303 — o
| 398 | 3.04 | 2.00 | 1.13 | 2.31 - 187 | 313 AAEZLD \
70| 398 | 3.04 | 200 | 146 | 219 | 2.81 | 1.87 | 2.28 Iﬁﬁ T
(O 398 | 304 | 200 | 144 | 213 | 2.81 | 1.87 | 2.28 HEH o
(0398 | 304 | 200 | 161 | 303 | - | 1.87 | 36 o S e
[0 398 | 3.04 | 200 | 221 | 367 | 375 | 187 | -
50| 398 | 3.04 | 200 | 236 | 414 | 438 | 1.87 | 3.92 .
‘P2 398 | 3.04 | 200 | 275 | 552 | 5.06 | 1.87 | 4.72 sof o | oo rores
‘I3 398 | 3.04 | 200 | 1.72 | 218 | 2.75 | 1.87 | 2.28 “ |
"3 398 | 3.04 | 200 | 1.88 | 257 | 2.81 | 1.87 | 2.28 i a T\ R
'vp | 398 | 3.04 | 200 | 0.85 | 1.81 | 2.81 | 1.87 | 2.28 volizs 4 0
t0 | 398 | 3.04 | 200 | 077 | 120 | 188 | 1.87 | 1.25
—=> 5 THREAD
FLow ;ép[ST:] MIN. FULL THREAD
2 HOLES FOR MOUNTING.
Const. Ref. 2 Const. Ref. 3
LB ] S
E 4 ?
P in ¢ Por
* AEL=SEAN f k4
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[2827,21 ig]
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|
i Tnal j— . =
['2527_2] 1 3 MOUNT[\NG]HOLES ] S 5——
MOUNTING HOLES
= o BB e o
Const. Ref. 4, 7, 15, 16, 17 Const. Ref. 5,6, 9
B B
e 12 NPT ¢ vzner
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ASVO 2-WAY | Solenoid Valves .

Dimensions: inches

Const. Ref. 8 Const. Ref. 10
B r_i c —
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Wy =S B
D ‘ | || )
| ] Bz !
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=N 1 OHE
Lﬁ G ——l —
Const. Ref. 11, 12 Const. Ref. 18
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ASCA

Engineering Section

Principles of Operation

A solenoid valve is a combination of two basic functional units:
e A solenoid (electromagnet) with its core.
¢ A valve body containing one or more orifices.

Flow through an orifice is controlled by the movement of the
core when the solenoid is energized or de-energized. The core
is enclosed in a sealed tube, providing a compact, leaktight
assembly. For additional information on different types and
functions of solenoid valves including direct acting, internally
pilot operated valves, two-way, three-way, and four-way valves
please visit our website at www.ascovalve.com.

Solenoids

All RedHat Next Generation solenoid valves are rated for continuous
duty under the operating conditions outlined within this section.

Coil Operating Voltage Ranges

All coils are designed for industrial operating voltages and can
pe used on the following voltage ranges:

Voltage Range Minimum Voltage Maximum Voltage
100-240V/50 or 60Hz/DC 85 264
24-120V/50 or 60Hz/DC 20.4 132
12-24/DC only 10.4 26.4

The coils with voltage ranges of 100-240 and 24-120 have
three lead wires, 24 inches long (2 red for power input, and one
green lead for grounding where necessary). These two ver-
sions are not polarity sensitive.

The coil with a voltage range of 12-24/DC has 3 lead wires,
one red, one black, and one green. This coil is polarity sensi-
tive. The red lead is the positive, black is the negative, and
green is the ground wire. This solenoid is also polarity protect-
ed. Reversing the polarity will not damage the coil, but the cail
will not function until the correct polarity is applied.

Note: The 100-240 and 24-120 voltage range is also suitable for battery
charging circuits designed around a 125/DC nominal voltage range.

WWwWWwW.ascovalve.

ENGINEERING
Coil[ |~
—
Core
Body
Overmold LCP
Magnet wire - Class H insulation /

Bobbin-LCP

Lead wire - UL and CSA listed 600 volt
leads, 6 strand, 18awg, PE coated
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ENGINEERING

Electrical Specifications

2 Watt Electronic Coils Type

Maximum Ambient Temperature 140°F

Maximum Cycle Rate 1 Operation/ Second

Standard Coil Class of Insulation H

Power Consumption

The Next Generation solenoid nominal power rating is 1.0 watt of power for 12-24V DC and 1.5 watts for 24-120V
AC/DC, and 100-240V AC/DC.

The advanced technology used in the Next Generation coil includes electronic circuitry which may limit the com-
patibility with certain control system components. The following issues need to be considered when specifying
an output card or device to operate the Next Generation coil. An initial inrush current spike is drawn by the Next
Generation coil. This inrush spike is 72 msec in duration, which is sufficient time for the core to reach the plugnut.
The electrical requirement then drops to the holding value.

Inrush Current: The power source, wiring, and output device used need to have surge ratings equal to or greater
than the inrush current value (appropriate to the voltage range) specified in the table below.

Inrush Current Rating

Coil Version Peak Inrush Current (Amps)
12-24/DC 3.2
24-120/50-60Hz/DC 1.4
100-240/50-60Hz/DC 0.32
Maximum Duration = 72 ms

Holding Current: The power source, wiring, and output device used need to have continuous current ratings equal
to or greater than the holding current value (appropriate to the voltage range) specified in the table below.

Holding Current Rating

Input Average Holding Average Holding
Coil Version Voltage Current (Amps) Volt-Amps (VA)
12 2 2.
12-24/DC 0.230 8
24 0.190 45
24 0.140 3.4
24-120/50-60Hz/DC
120 0.070 8.8
100 0.044 4.4
100-240/50-60Hz/DC
240 0.032 7.8

Supervisory/Leakage Currents:

The leakage current is defined as a current that is supplied from an output device when the device is in its off or
de-activated state. The Next Generation coil is suitable for systems using supervisory currents that do not exceed the
drop-out currents noted in the table below.

Supervisory/Leakage Current Rating

Coil Version Drop-out Current (mA)
12-24/DC 20
24-120/50-60Hz/DC 15
100-240/50-60Hz/DC 7

additional assistance.

Important: Supervisory and leakage currents above the drop-out current listed
with cause improper operation. Consult your local ASCO Sales office for

W W W .
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ASCA ENGINEERING

Solenoid Enclosures

The Next Generation solenoid coil is fully encapsulated using Dupont™ Zenite® Liquid Crystal Polymer resin (LCP).
Zenite (LCP) is a thermoplastic polyester resin which exhibits several advantages over other thermoplastics. The
advantages include excellent resistance to a wide range of organic solvents and automotive fluids®, resistance to
impact, and long term retention of properties at continuous-use temperatures.

*Chemical resistance of Zenite LCP may not be suitable for all applications. Zenite LCP is not suitable for caustic
solution. Please consult ASCO for appropriate product solutions.

Zenite is a registered Trademarks of E. I. du Pont de Nemours and Company.

General Purpose/Watertight — Intended for indoor and outdoor use and provides protection classifications
from NEMA types 1 through 4X.

Type 1 General Purpose - Intended for indoor use, primarily to provide protection for enclosed parts in
locations without unusual service conditions. DIN-type terminals meeting ISO 4400 and DIN Standard 43650.

Type 2 Dripproof — Intended for indoor use, primarily to provide protection against limited amounts of falling
water or dirt.

Type 3 Raintight, Dusttight, and Sleet (Ice) Resistant — Intended for outdoor use, primarily to provide protec-
tion against wind-blown dust, rain, and sleet; undamaged by the formation of ice on the enclosure.

Type 3S Raintight, Dusttight, and Sleet (Ice) Resistant — Intended for outdoor use, primarily to provide
protection against wind-blown dust, rain, and sleet; external mechanism remains operable when ice laden.

Type 3R Rainproof, Sleet (Ice) Resistant — Intended for outdoor use, primarily to provide protection against
falling rain and sleet; undamaged by the formation of ice on the enclosure.

Type 4 Watertight and Dusttight — Intended for indoor or outdoor use to provide protection against splashing
water, water seepage, falling or hose-directed water, and severe external condensation; undamaged by the
formation of ice on the enclosure.

Type 4X Watertight, Dusttight, and Corrosion Resistant — Same as Type 4 but provides additional protection to
resist corrosion.

Class |, Division 2 for Hazardous Locations/Watertight — Meets Types 1 through 4X and is UL listed and
CSA certified for Class |, Division 2, Groups A, B, C, and D and Class II, Division 2, Groups F and G. Operating
temperature code T4A (120°C).

WWWwW.ascovalve.com 14
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Valve Specifications

Minimum Operating Pressure Differential

The minimum operating pressure differential is required to fully open the valve and keep it open. For 2-way
valves with a floating diaphragm, the valve may start to close below the minimum pressure differential. For
3 and 4-way valves, the minimum operating pressure differential is measured between the pressure and
exhaust ports and must be maintained through the operating cycle to ensure complete transfer from one
position to the other.

Note: Hung diaphragm constructions do not require a minimum pressure differential, however, may not yield
maximum flow rates at low-pressure differentials.

Maximum Operating Pressure Differential (MOPD)

The maximum operating pressure differential refers to the maximum difference in pressure between the inlet
and outlet ports, against which the solenoid can safely operate the valve. If the pressure at the outlet is not
known, it is safest to regard the supply pressure as the MOPD.

Minimum Ambient Temperature

The nominal limitation of 32°F (0°C) is advisable for any valve that might contain moisture (water vapor).
Where freezing water is not a factor, the minimum ambient temperature of the products listed in this
catalog is 14°F ( -10°C). For 8262/8263/8314 Series, the minimum ambient temperature is -13°F (-25°C).
Special constructions are available with low temperature elastomers to provide service at -40°F (-40°C)
ambient temperatures. Consult ASCO for more information.

Maximum Ambient Temperature
The maximum ambient temperature is 140°F (60°C). This limit is based on continuous energization with the
maximum fluid temperatures as shown on each catalog page.

Response Time
Response time from fully closed to fully open or vice versa depends on valve size, operating mode, fluids,
temperature, inlet pressure, and pressure drop. The response times for Next Generation are defined as:

- Small direct acting valves — 10 to 60 msec

- Large direct acting valves — 25 to 90 msec

Internally pilot operated valves:
- Small diaphragm types — 20 to 100 msec
- Large diaphragm types — 80 to 150 msec
- Small piston types — 80 to 150 msec
- Large piston types — 105 to 200 msec

Operation on liquids has relatively little effect on small direct acting valves, however, response times of large
direct acting and internally piloted valves may be lengthened by 50% to 100%.

Viscosity
All valves with a pressure rating for light oil are designed for use with oils rated for a maximum of 300 SSU's
with the following exceptions:

- Series 8314, 8317, 8321 — 45 SSU
- Series 8345 — 50 SSU

WWW.ascovalve.com
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Manual Operators

ENGINEERING

Manual operators are provided to operate the valves manually when electric actuation is not provided. There are
two basic types of manual operators, momentary and maintained. To determine which type of manual operator
is available for your valves, please see the Optional Features Chart on the relevant valve catalog page. Once it is
determined that the subject valve can accommodate a manual operator, the chart below will tell you the type of
manual operator. The chart also references the relevant cutaway illustration.

Series Const. Manual Manual Illustration
Number Ref. Operator Suffix  Operator Type Number
8030 8 MO Maintained 3
8210 4,7,10,11,12 MO Maintained 2
8262 1 MS Maintained 6
8263 1 MS Maintained 6
8314 1 MS Maintained 6
8316 56 MO Maintained 2
8320 2 MO Momentary 1
8320 2 MS Maintained 6
8321 4 MO Momentary 1
8321 4 MS Maintained 3
8344 1,3,4 MO Maintained 2
8345 2 MO Maintained 5

Cutaway lllustrations

Resilient Material Selection

Acetal (POM) - A high performance engineered plastic with
good fatigue life, low moisture sensitivity, and high resistance to
solvents and chemicals.

EPDM (Ethylene Propylene) - EPDM is selected for applica-
tions above the NBR temperature range, such as handling hot
water and steam. Ethylene propylene has an extremely wide
range of fluid compatibility, but has the distinct disadvantage
that it cannot be used with petroleum-based fluids or contami-
nated fluids (such as lubricated air). It has a useful temperature
range of -10°F to 300°F (-23°C to 149°C).

FKM - FKM is a fluorocarbon elastomer primarily developed
for handling such hydrocarbons as jet fuels, gasolines,
solvents, etc., which normally cause detrimental swelling to
NBR. FKM has a high temperature range similar to EPDM,
but more resistant to “dry heat.” FKM has a wide range of
chemical compatibility. It has a useful temperature range of
0°F to 350°F (-18°C to 177°C).

CR (Chloroprene, Neoprene) — CR is principally used as an
external seal in refrigeration applications. It is also utilized for
oxygen service. It has a useful temperature range of 0°F to
180°F (-18°C to 82°C).

NBR (Buna "N", Nitrile) — NBR is commonly referred to as a
nitrile rubber and is the standard synthetic elastomer for
accomplishing resilient-type seating or sealing in ASCO valves.
It has excellent compatibility for most air, water, and light oil
applications. It has a useful temperature range of 0°F to 180°F
(-18°C to 82°C).

W W W

Oxygen Service — All valve parts are degreased and
pblacklight inspected for cleanliness. They are assembled
and tested in a clean area using oil-free air or nitrogen;
helium mass spectrometer tested for external leakage.
The pipe connections are sealed with plugs, and each
valve is tagged certifying testing. All valves are shipped in
sealed bags.

PTFE — PTFE and PTFE with fillers are considered more a
plastic than a resilient-type material. They are virtually
unattacked by any fluid. Their temperature usage has ranges
from discs for cryogenic valves to discs for steam valves. They
are not easily fabricated and are known to have “cold flow”
characteristics which may contribute to objectionable leakage,
particularly on gases.

Urethane — Urethane is primarily used on high pressure
valves, and/or for long life applications, because of its
high strength and abrasion resistance. The physical and
chemical properties of urethane vary depending on
whether the compound is polyester or polyether based.
Urethane has a wide range of chemical resistance
including alcohols, non-aromatic compounds, ethers,
edible fats and oils, hydraulic fluid, and water. It has a
useful temperature range of -90°F to 200°F for ethers,
and -30°F to 200°F for esters. Polyester based
Urethanes in contact with moisture should be limited to
a maximum temperature of 140°F.

.ascovalve.com
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Valve Parts in Contact with Fluids

Series Body Seals and Discs Disc Holder Core Guide Springs Shading Coil
8030 Brass NBR - - 302 Stainless Steel Copper
304 Stainless Steel NBR - - 302 Stainless Steel Silver
8210 Brass NBR @ - 302 Stainless Steel Copper
304 Stainless Steel PTFE, NBR - - 302 Stainless Steel Silver
8228 Brass NBR, PA, PTFE - - 302 Stainless Steel Copper
“ gfz)gzp 5 304 Stainless Steel NBR : : 302 Stainless Steel Silver
8262 304 Stainless Steel UR : . 302 Stainless Steel Silver
(> 750 psi)
(< %gzpsi) Brass NBR - - 302 Stainless Steel Copper
> %gzpsi) Brass UR - - 302 Stainless Steel Copper
8262R077 Brass LT NBR - POM Inconel Copper
8262R078 Brass LT NBR - POM Inconel Copper
8263 304 Stainless Steel NBR - - 302 Stainless Steel Silver
8263 Brass NBR - - 302 Stainless Steel Copper
8314 304 Stainless Steel NBR, FKM - POM 302 Stainless Steel Silver
8314 Brass NBR, FKM - POM 302 Stainless Steel Copper
8316 Brass NBR POM POM 302, 17-7PH Stainless Steels Copper
8317 Brass NBR, FKM, CR - POM 302, 17-7PH Stainless Steels Copper
8320 303 Stainless Steel NBR POM POM 302 Stainless Steel Silver
8320 Brass NBR POM POM 302 Stainless Steel Copper
8321 Brass NBR POM POM 302 Stainless Steel Copper
8344 Brass NBR POM POM 302, 17-7PH Stainless Steels Copper
8345 Brass NBR, PA - POM 302 Stainless Steel Copper
8551 316 Stainless Steel NBR, PA - POM 302 Stainless Steel Copper
8551 Anodized Aluminum NBR, PA - POM 302 Stainless Steel Copper

Note: All core tubes are 305 stainless steel and all cores and plugnuts are 430F stainless steel. © 8210P033, 8210P034, and 8210P035 with PA Disc Holder

17 WWW.ascovalve.com



ASCN ENGINEERING

Approvals

Approval Listing Code and Information
UL, CSA, and CE listings are indicated on each series of valves in this catalog.
Listing codes and other information follow in this section.

Agency Valve Classifications and Code Reference

Solenoid Recognized Components — Solenoids in this category are intended for use as factory-installed
components of equipment where final acceptability must be determined by UL or CSA. ASCO RedHat Next
Generation solenoids are listed in the UL recognized component index under Guide No. YSYI2 for ordinary
locations and VAPT for hazardous locations.

General Purpose Valves — Normally open or normally closed valves intended to control the fluid flow, but
not to be depended upon to act as safety valves. This is a UL and CSA classification and is not intended to
indicate valve service or application. General purpose valves are listed in UL index under Guide No YIOZ or
YI0Z2 for ordinary locations and YTSX or YTSX2 for hazardous locations.

Safety Shutoff Valves — Normally closed valves of the “on” and “off” type, intended to be actuated by a safety
control or emergency device, to prevent unsafe fluid delivery. They may also be used as General Purpose
valves. Multiple port valves may be designated as safety shutoff valves only with respect to the

normally closed port. This is a UL and CSA classification. Safety shutoff valves are listed in UL index under
Guide YIOZ or YIOZ2 for ordinary locations and YTSX or YTSX2 for hazardous locations.

Underwriters Laboratories (UL)
UL429, “Electrically Operated Valves.”
UL1604, “Electrical Equipment for use in Class | and II, Division 2 and Class lll hazardous classified locations.”

@” Canadian Standards Association (CSA)
Standard C22.2 No. 139, “Electrically Operated Valves.”
Standard C22.2 No. 213, “Electrical equipment for use in Class |, Division 2 hazardous locations.”

ce European Directive (CE)

The council of the European Communities under the treaty establishing the European Economic Community (EEC)
adopted into law a series of directives to harmonize technical standards. Solenoid valves may be controlled by:
Council Directive #

EMC(EIectromagnetic Capability) 2004/ 1 08/ 7 EC

Low Voltage 206/95/EC

PED(Pressure Equipment Directive) 97/ 23/ EC

ASCO RedHat Next Generation valves comply with
these directives as applicable, through third party or
self-certification. The General Purpose/Watertight coils
each bear the CE approval mark on the cail.

Quality Assurance

ASCO’s Quality Assurance Program meets all the requirements of ISO9001-2008. ASCO can provide
product from 17 ISO-certified facilities around the world.

WWW.ascovalve.com 18



HARPE

Valves, Automation & Controls

Series 50M76

2 -Piece BALL VALVE

Design Features

e Full port

e 1000 CWP

e 316 Stainless Steel ASTM A351 CF8M
e Threaded Ends Connections

* Blow-out proof stem

e lockable Lever Handle

Applicable Standards

1/4" - 50M76
1" - 50M76

¢ Threaded Ends ASME B16.11
e Shell and Seat Pressure Test ASME B16.34

Options

® lockable Oval Handle
e Stem Extension, 2-1/2", Non-Locking

Page 1 of 3
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HARPE

Valves, Automation & Controls

Dimensions

B

AR
(D)
SN\

| SEALWELDED

SmITH-COOPER INTERNATIONAL

Series 50M76
2 -Piece BaLL VALVE

()]

Dimensions (Inches)

Size | A

C

D

E

1/4 | 2.00

1.02

4.00

0.50

1.81

2.24

216 | 3.39

3/8 | 200

1.02

4.00

0.50

1.81

2.24

216 | 3.3%-

12 | 236

1.17

4.00

0.59

1.89

2.26

216 | 3.39

3/4 | 275

1.48

5.00

0.80

2.04

2.90

276 | 433

| 3.25

1.74

5.75

1.00

2.44

3.20

3.18 | 526

1-1/4 | 380

1.91

5.75

1.25

2.56

3.40

3.18 | 5.26

/2 | 433

2.17

7.50

1.50

2.96

4.20

413 | 6.47

2 5.27

2.64

1.50

2.00

3.25

21/2 | 6.58

3.28

9.73

2.56

5.00

451

413 | 6.47

3 7.55

3.78

9.73

3.00

540

Tovrr FreE (800) 766-0076

Fax (323) 890-4456

www.smithcooper.com °
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www.sharpevalves.com


dylan
Rectangle

dylan
Rectangle


HARPE

Valves, Automation & Controls

Parts & Materials

No. Part Name | Material Qty
1 Body 316 Stainless Steel ASTM A351 CF8M | 1
2 Ball 316 Stainless Steel ]
3 End Piece 316 Stainless Steel ASTM A351 CF8M | 1
4 Seat RTFE 2
5 Body Seal PTFE 1
6 Stem 316 Stainless Steel ]
7 Stem Packing RTFE 1 Set
8 Handle 300 Series Stainless Steel ]
9 Handle Nut 300 Series Stainless Steel ]
10 | Thrust Bearing RTFE ]
11| Packing Nut 300 Series Stainless Steel 1
12 | Lock Washer 300 Series Stainless Steel ]
13 | Handle Sleeve PVC 1
14 | Locking Device 300 Series Stainless Steel ]

Technical Information

22" - 3" Body

Series 50M76
2 -Piece BaLL VALVE

Pressure - Temperature Ratings

1500

1250

1000

750

RTFE N\

500

N\

250

= 1/4”-50M76

: Weight
1/4 6 0.6
3/8 6 0.6
1/2 24 0.6
3/4 35 1.1 =
] 47 1.8 @
I-1/4 | 81 3.0 %
I-1/2 | 105 4.2 a
2 241 8.0
Z/2 319 14.0
3 580 22.8
How To Order
Size Series Options
[ 1/4 50M76 | OH |Oval Honde
3/8 NLS | Norr-Locking Stem
1/2 Extension, 2-1/2"
3/4
1
1-1/4
1-1/2
2
21/2
3
Example: 1/4 + 50M76
10/14

SmitH-CooPER INTERNATIONAL ¢ Torr FreE (800) 766-0076

Due to continuous development of our product range, we reserve the right to change the dimensions and information for this product as required.

Fax (323) 890-4456

Temperature (°F)

www.smithcooper.com °

0050 100 150 200 250 300 350 400 450 500

Page 3 of 3
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D80 Series

Dry or Liquid Filled - Stainless Steel Case

LDEZLFE shown

The Trerice D80 Series Utility
Gauge is designed for rugged
performance requirements at an
economical cost. This liquid filled
gauge is furnished with a stainless
steel case and crimped ring.

Wetted parts are either bronze

tube with brass socket or
stainless steel.

HOW TO ORDER

D83LFSS2502BA060

Sample Order Number:

11/2", 2", 21/2", 4" Dial Sizes
+1.6% Accuracy
Stainless Steel Case

Glycerine Fill Standard

Optional features and case
style variations available:
Please consult the Options
& Accessories Section for
details.

For correct use and
application of all pressure
gauges, please refer to:
Pressure Gauge Standard
ASME B40.100.

D82LFB 25 02 L A 110

Model Dial Size  Connection Connection Units of Range Code
Size Location Measure

D82LFB 15 112 01 /s NPT* L Lower A _psi | See Standard

D83LFSS | 20 2" 02 Y4 NPT** B Back D psi/kPa Ranges

D82B 25 21/2"

D83SS 40 4"

* 1/8 NPT connection size not available with 4" dial size.
** 1/4 NPT connection size not available with 11/2" dial size.

2 [SYTRERICE

12950 W. Eight Mile Road

Oak Park, MI 48237-3288

Specifications

Models

D82B
D82LFB

D83SS
D83LFSS

Dial Sizes

Fill

Movement

Connection

Case

Ring
Window
Pointer

Dial Face

Wetted Parts

(dry) Bronze tube,
(liquid filled) brass socket

(dry) 316 Stainless steel
(liquid filled) tube & socket

1172, 2", 21/2", 4"

Glycerine, other fills available
See Optional Features Section

D82: Brass
D83: 316 Stainless steel

Lower male or center back male,
Lower back male on 4” D83

304 stainless steel,
stem-mounted flangeless

Crimped 304 stainless steel
Acrylic
Plain, black finished

Aluminum, white background with
black graduations and markings

Additional Features

Accuracy

Restrictor screw standard on
D83LFSS and D83SS

+1.6% Full Scale

Maximum Temperature

150°F (65°C)

Approximate Shipping Weight

TEL:248/399-8000

11/2" Dial Size:
0.4 Ibs [0.18 kg]

2" Dial Size:
0.4 Ibs [0.18 kg]

21/2" Dial Size:
0.5 Ibs [0.23 kg]

4" Dial Size:
1.0 Ibs [0.45 kg]

FAX: 248/399-7246

www.TRERICE.com
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D80 Series

All dimensions are nominal. Dimensions in [ ] are in milimeters. Dry or Liquid FiIIEd stai“less steel case

Standard Ranges

psi Ranges (A) D82 D83
Range  Specific Range Figure  Minor Figure Minor
Code (psi) Intervals Divisions | Intervals  Divisions
010 30"Hgto 0 5 0.5 5 0.5
020 30" Hg to 15 psi 10/5 1/0.5 10/5 1/0.5
030 30" Hg to 30 psi 10/10 2/1 10/5 2/11
040 30" Hg to 60 psi 10/10 212 10/10 2/11
050 30" Hg to 100 psi 30/20 212 30/20 5/2
I 060 30" Hg to 150 psi 30/30 10/5 30/30 10/5
070 30" Hg to 300 psi 30/50 10/5 30/50 10/5
080 0 to 15 psi 3 0.2 3 0.2
090 0 to 30 psi 5 0.5 5 0.5
100 0 to 60 psi 10 1 10 1
110 0 to 100 psi 20 2 10 2
120 0 to 160 psi 20 2 20 2
130 0 to 200 psi 20 2 20 2
140 0 to 300 psi 50 5 50 5
150 0 to 400 psi 50 5 50 5
160 0 to 600 psi 100 10 100 10
180 0 to 1000 psi 100 25 100 20
190 0 to 1500 psi 300 20 300 25
200 0 to 2000 psi 200 20 200 25
210 0 to 3000 psi 500 50 500 50
118 [30] 220 0 to 5000 psi 1000 100 1000 100
T 230 0 to 10000 psi N/A N/A N/A N/A
Lower back 240 0 to 15000 psi N/A N/A N/A N/A
malf,, %rgé on For dual scale ranges specify the appropriate Units of Measure: D (psi/kPa) followed by
the corresponding A (psi) Range Code
Dial Size H E F J M
11/2" D82 1.85 [47] 1.50 [38] 0.32 [8] 1.06 [27] 1.61 [41]
11/2" D83 1.85 [47] 1.50 [38] 0.32 [8] 1.06 [27] 1.61 [41]
2" D82 2.28 [58] 1.89 [48] 0.39 [10] 1.14[29] 2.05 [52]
2" D83 2.28 [58] 2.05 [52] 0.35[9] 1.18 [30] 2.05 [52]
21/2" D82 2.68 [68] 2.24 [57] 0.39 [10] 1.18 [30] 2.44 [62]
21/2" D83 2.68 [68] 2.32 [59] 0.51 [13] 1.38 [35] 2.44 [62] |
4" D82 4.29 [109] 3.07 [78] 0.47 [12] 1.42 [36] 3.90 [99]
4" D83 4.29 [109] 3.94 [100] 0.75[19] 1.93 [49] 3.94 [100]

[S)TRERICE

12950 W. Eight Mile Road - Oak Park, MI 48237-3288 - TEL:248/399-8000 - FAX: 248/399-7246 - www.TRERICE.com
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% RCV

Research Control® | ReCo® Valves

Type 807

DESCRIPTION

For more than 60 years, the Type 807 valve has performed in some
of the world’s most demanding applications. If your application
requires critical control of liquid, gas or steam, your choice of

control valves is one of the most important decisions you will make.

When it comes to specifying a control valve, the variables are
complicated and exacting. That is why Research Control® Valves
are available in a broad range of options—so we can design a truly
engineered solution that matches your requirements.

APPLICATION

Processing plants, research facilities and government agencies
worldwide rely on Research Control Valves for repeatable
performance and durability. Built for applications 1 in.

(25.4 mm) and under, our 807 control valve is an integral
component in systems ranging from petrochemical to
pharmaceutical manufacturing. It is an ideal choice for additive
injection or flow and pressure control.

CONSTRUCTION

Body - Bonnet

Standard | 316/316L stainless steel, carbon steel (WCB)

Monel®, alloy 20, Hastelloy® C or ASTM equivalent, DIN
Optional | 1.4581/1.4571.
Other materials available upon request.

Innervalve

Standard | 316 stainless steel

Optional | Stellite®, Monel, alloy 20, Hastelloy C or B or ASTM equivalent

Packing

Standard | TFE chevon rings

Optional | Graphite, Reduced Emissions Kalrez® (REK)

Actuator

Standard | Die cast aluminum

Optional | 316L stainless steel on 1/2" 3/4" and 1" models

ACTUATOR CHOICES

Air to open, fail close

Standard Air to close, fail open

Optional With integral top-mounted positioner

Standard Signals | 3-15#, 3-27#, 6-30#

Optional Signals 3-94#, 9-15#, with positioner

Filter requlator, gauges, I/P converter, limit switches,

Accessories R
handwheel, solenoids

Badger Meter

®

RCV-DS-00576-EN-03 (August 2015)

Small Control Valve

- J

Shown with Type 754 Actuator

STANDARD FEATURES

. 1/4in. (6.4 mm), 1/2in.(12.7 mm), 3/4 (19.1 mm) and 1 in.
(25.4 mm) models

« Interchangeable trim sets
- Threaded bonnet for quick disassembly

- Trim characteristics: Linear, equal percent, quick open or
double taper

«  TFE chevron packing
« ANSI Class IV shutoff (size O and larger)

OPTIONAL FEATURES FOR 1/2IN. (12.7 MM),
3/41IN. (19.1 MM) AND 1 IN. (25.4 MM) MODELS

. Butt and socket weld ends, BSPP, tube connection and others
«  Bonnet extensions for temperature extremes

. Bellows packing solutions

+  Angle pattern bodies

. Reduced Emissions Kalrez® (REK), graphite, spring loaded
chevron and others

+  Exotic alloys for complete valves or trims
- Stellited trims & soft seats (PTFE & Kel-F)
«  TiN coating of innervalve stem and seat

. Purge or leak ports

Product Data Sheet
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Pressure vs Temperature Ratings for Valve Superstructure

PRESSURE VS TEMPERATURE RATINGS FOR VALVE SUPERSTRUCTURE

The pressure/temperature ratings listed here are based on material cross sections at the joint between the body and bonnet where a
gasketed screw type bonnet is used. When the proper torque levels are used, the valve should not experience rupture of the joint or the
material. The listed torque levels were used in hydrostatic tests at the factory at 70° F (21.1° C) at maximum body rating and were found to
provide acceptable seating. Other factors, such as high or cyclic temperatures, light process gases, or poor gasket surfaces can dictate the
ability of a seal to be made. Under such conditions, the only way to be sure of tight sealing is to perform a test under the actual process

conditions.

These charts are not intended as an indication of functionability or suitability for control service. Other charts are available to assist in the
choosing of valve type, bonnet type, trim type and actuator.

When flanges, fittings or other pressure containing elements are added to the valve, the pressure rating of the total valve assumes the
rating of the weakest component.

The following charts exclude packing or end fittings:

1/4 in. Research Control Valve

Temp 316S/S Carbon | Hastelloy B | Hastelloy C Monel | Alloy 20
Steel or= or=
100°F (37.8° Q) 5000 4000 5000 5000 4000 5000
200°F (93.3° Q) 5000 3700 5000 5000 4000 5000
300°F (148.9°C) 4750 3500 5000 5000 3880 4850
400° F (204.4° C) 4190 3200 5000 5000 3770 4700
500° F (260.0° C) 4000 2900 4900 4900 3740 4500
600° F (315.6°C) 3820 2600 4850 4850 3740 4200
700°F (371.1° Q) 3640 2300 4800 4800 3640 3900
800° F (426.7° C) 3580 — 4750 4750 3580 3700
900° F (482.2° C) 2840 — — 4500 2280 3000
1000° F (537.8° C) 1160 — — 4000 940 1500
1100°F (593.3° C) Consult factory for higher 3500 — —
1200° F (648.9° C) temperatures. 3000 — —
Ref;;f’;qf‘t’jg I 37 37 39 37 31 35
1/2 in. Research Control Valve
Temp 316S/S Carbon | Hastelloy B | Hastelloy C Monel | Alloy 20
Steel or= or=
100°F (37.8°C) 5000 4000 5000 5000 4000 5000
200°F (93.3°Q) 4750 3800 5000 5000 3780 5000
300°F (148.9° Q) 4310 3600 5000 5000 3520 4950
400°F (204.4° Q) 3860 3300 5000 5000 3420 4850
500° F (260.0° C) 3640 3100 4900 4900 3390 4600
600°F (315.6°C) 3470 2900 4850 4870 3390 4300
700°F (371.1° Q) 3310 2700 4800 4610 3310 4200
800°F (426.7° C) 3255 — 4750 4430 2090 4000
900° F (482.2°C) 3190 — — 4200 2070 3000
1000° F (537.8° Q) 1860 — — 4000 850 1500
1100°F (593.3° Q) Consult factory for higher 3400 — —
1200° F (648.9° C) temperatures. 3000 — —
Ref;;‘_’rzqf‘:'fg)t b 122 122 131 124 102 17
3/4in. and 1 in. Research Control Valve
Temp 316S/S Carbon Steel
3/4in.(19.1mm) | 1in.(25.4mm) | 3/4in.(19.1 mm) | 1in.(25.4 mm)
100°F (37.8°C) 1500 1500 1500 1500
200°F (93.3°Q) 1450 1450 1350 1350
300°F (148.9° C) 1325 1325 1325 1325
400° F (204.4° C) 1175 1175 1275 1275
500° F (260.0° C) 1100 1100 1200 1200
600°F (315.6° C) 1050 675 1100 1100
700°F (371.1° Q) 840 250 1075 1075
800°F (426.7° C) 575 — —

3/4in.and 1in.Torque = 290 ft-Ib

Page 2

RCV-DS-00576-EN-03

August 2015



Dimensions

DIMENSIONS

1in.(25.4 mm) 4.00in.(101.6 mm) | 1.50in.(38.1 mm) | 3.95in. (100.3 mm)
INNERVALVE CHART
Trim Nominal Equal
Valve Size . . Max Cv Orifice Dia. Orifice Area Rangeability

Designation Linear %

6.0 6.0 0.6250 (15.9 mm) | 0.3068 in.? (197.9 mm?) 50:1 60:1

1in.(25.4 mm) 5.0 5.0 0.6250 (159 mm) | 0.3068in.? (197.9 mm?) 50:1 60:1

4.5 4.5 0.5000 (12.7mm) | 0.1963in.? (126.6 mm?) 50:1 60:1

3/4in.(19.1 mm) and 4.0 4.0 0.5000 (12.7mm) | 0.1963in.2(126.6 mm?) 50:1 60:1

1in.(25.4 mm) 3.5 3.5 0.5000 (12.7 mm) | 0.1963in.2 (126.6 mm?) 50:1 60:1

A 2.5 0.3750 (9.5 mm) 0.1104in.2(71.2 mm? 40:1 50:1

1/2in.(12.7 mm), B 2.0 0.3750 (9.5 mm) 0.1104in.2(71.2 mm? 40:1 50:1

3/4in.(19.1 mm) and C 1.25 0.2810 (7.1 mm) 0.0620in.2 (40.0 mm?) 40:1 50:1

1in.(25.4 mm) D 0.8 0.2500 (6.4 mm) 0.0491in.2 (31.7 mm? 40:1 50:1

E 0.5 0.2500 (6.4 mm) 0.0491in.2(31.7 mm?) 40:1 50:1

E 032 0.1560 (3.9 mm) 0.0191in2(12.3 mm?) 30:1 40:1

G 0.2 0.1560 (3.9 mm) 0.0191in.2(12.3 mm? 30:1 40:1

H 0.13 0.1560 (3.9 mm) 0.0191in.2(12.3 mm? 30:1 40:1

1/4in. (6.4 mm), | 0.08 0.1560 (3.9 mm) 0.0191in.2(12.3 mm?) 30:1 40:1

1/2in.(12.7 mm), J 0.05 0.1560 (3.9 mm) 0.0191in.2(12.3 mm? 30:1 40:1

3/4in.(19.1 mm) and K 0.03 0.0860 (2.2 mm) 0.0058in.2 (3.7 mm?) 25:1 —

1in.(25.4 mm) L 0.02 0.0860 (2.2 mm) 0.0058 in.2 (3.7 mm?) 25:1 —

M 0.01 0.0860 (2.2 mm) 0.0058in.2 (3.7 mm?) 25:1 —

N 0.006 0.0860 (2.2 mm) 0.0058 in.2 (3.7 mm?) 25:1 —

) 0.003 0.0860 (2.2 mm) 0.0058in.2 (3.7 mm?) 25:1 —

P1 0.002 0.0625 (1.6 mm) 0.0031in.2 (2.0 mm?) 15:1 —

P2 0.0013 0.0625 (1.6 mm) 0.0031in.2 (2.0 mm?) 15:1 —

P3 0.001 0.0625 (1.6 mm) 0.0031in.2 (2.0 mm?) 15:1 —

. P4 0.0006 0.0625 (1.6 mm) 0.0031in.2 (2.0 mm?) 15:1 —

1/14/'2”{”(6(';‘2""7'2;?‘1 P5 0.0004 | 0.0625(1.6mm) | 0.0031in.2 (2.0 mm?) 15:1 —

e P6 0.00027 0.0625 (1.6 mm) 0.0031in.2 (2.0 mm?) 15:1 —

P7 0.00018 0.0625 (1.6 mm) 0.0031in.2 (2.0 mm?) 15:1 —

P8 0.00012 0.0625 (1.6 mm) 0.0031in.2 (2.0 mm?) 15:1 —

P9 0.00008 0.0625 (1.6 mm) 0.0031in.2 (2.0 mm?) 15:1 —

P10 0.00005 0.0420 (1.1 mm) 0.0014in.2 (0.9 mm?) 15:1 —

P11 0.000036 0.0420 (1.1 mm) 0.0014in.2 (0.9 mm?) 15:1 —

P12 0.000024 0.0420 (1.1 mm) 0.0014in.2 (0.9 mm?) 15:1 —

P13 0.000016 0.0420 (1.1 mm) 0.0014in.2 (0.9 mm?) 15:1 —

1/4in. (6.4 mm) P14 0.00001 0.0420 (1.1 mm) 0.0014in.2 (0.9 mm?) 15:1 —

P15 0.000006 0.0420 (1.1 mm) 0.0014in.2 (0.9 mm?) 15:1 —

P16 0.000004 0.0420 (1.1 mm) 0.0014in.2 (0.9 mm?) 15:1 —

P17 0.0000027 0.0420 (1.1 mm) 0.0014in.2 (0.9 mm?) 15:1 —

P18 0.0000018 | 0.0420 (1.1 mm) 0.0014in.2 (0.9 mm?) 15:1 —

+0.000 __
@ D03 Fits

Research
Topworks
Here

VWRNOUAWN=

Valve Body

Valve Bonnet

Trim Set (innervalve)
Body Bonnet Gasket
Packing Adaptor
Packing (CV ring)
Packing Follower
Packing Gland

Yoke Lock Nut

PS

A

ey
-

D

Stroke

0.25in. (6.4 mm)

2.12in.(53.8 mm)

0.68in.(17.3 mm)

1.87in. (47.5 mm)

0.625in. (115.9 mm)

0.437in.(11.1 mm)

0.50in.(12.7 mm)

2.75in.(69.9 mm)

1.00in. (25.4 mm)

2.85in.(72.4 mm)

0.75in.(19.1 mm)

3.37in.(85.6 mm)

1.18in. (30.0 mm)

3.84in.(97.5 mm)

0.875in.(22.2 mm)

0.562in.(14.3 mm)
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1. The first 4 digits are base model number and designate

valve size

Digits Valve Size
1001 1/4in.
1002 1/2in.
1003 3/4in.

00 -1727n.
1007 2in.
1000 Parts
1006 Repairs
1011 1/4in.Trim
1012 1/2in.Trim
1013 3/4in.Trim
1014 1in.Trim
1015 1-1/2in. Trim
1016 "P" Trim
1017  Topworks

2. The next 2 digits designate body type

Digits __Body Type
| GC Globe Cast |

GB Globe Barstock

AB Angle Barstock

AH Angle High Pressure Union

GH Globe High Pressure Union

TC Three-Way Cast

TB Three-Way Barstock

GS Globe Sanitary

AS Angle Sanitary

GE Globe, Extended (CBX, Hastelloy C bellow)
GU Globe Cast High Pressure Union

3. The next digit designates body end fitting

Digit  Body End Fitting
NPT

Flanged (size, rating or face finish not specified) |

Socket Weld (size not specified)

Butt Weld (extension nipples) (size not specified)
Tube Fittings (for example, Swagelok, AE)

Wafer (clamp between flanges)

Clamp Type (sanitary)

Union Type (sanitary)

C-<§—|mm-nz

4. The next 2 digits designate the body-bonnet material
Body-Bonnet Material

16 DIN 1.4462/Duplex 2205
17 DIN 1.4571/1.4581
36 316 S/S

3L 316LS/S
[34 304 5/S

37 3475S/S

BR Brass or Bronze

cs Carbon Steel

MN Monel

C2 Carpenter 20 (Alloy 20)
HB Hastelloy B (Alloy B)
HC Hastelloy C (Alloy C)
H2 Hastelloy C-22

HG Hastelloy G

IN Inconel

Tl Titanium

TA Tantalum

NI Nickel

KY Kynar

PC PVC

ZR Zirconium

Badger Meter

®

RCV-AS-02527-EN-01 (September 2017)

Research Control Valves

Model Numbers

5. The next 2 digits designate bonnet style and packing

Digits Bonnet Style Packing
[sv Standard Cv Ring |
SK Standard Kalrez Cv Rings
SG Standard Grafoil
SR Standard Reversed Cv Ring
cv Cooling Fin Cv Ring
cG Cooling Fin Grafoil
CK Cooling Fin Kalrez Cv Rings
(@] Cooling Fin, Medium Guided
(Packing not specified, assumes PTFE)
BV Bellows Cv Ring
BG Bellows Grafoil
EG Extension Neck Grafoil
EV Extension Neck Cv Ring
HV Heavy Duty Guide Cv Ring
HG Heavy Duty Guide Grafoil
KV H.D. Guided Cooling Fin  Cv Ring
KG H.D. Guided Cooling Fin  Grafoil
MV Medium Guided Trimw/  Cv Ring
DV Double Cv Rings (PTFE)  CvRing
DK Double Cv Rings (Kalrez)  Cv Ring
MU Manual, Union Disk

Sanitary Bonnets

YO Clamp Type with O-Ring

uo Union Type with O-Ring

YD Clamp Type with Double O-Rings

ubD Union Type with Double O-Rings

YP Clamp Type with Purge Port and Double O-Rings
up Union Type with Purge Port and Double O-Rings
YR Sanitary Clamp Type with Rolling Diaphragm

YR Sanitary Clamp Type with Rolling Diaphragm

6. The next 2 digits designate actuator type
Digits Actuator Type

ATO Standard

cs ATC Standard

oP ATO-P with Positioner

CcP ATC-P with Positioner

OB ATO with Buyout Positioner

CB ATC with Buyout Positioner

OR ATO Reversible

CR ATC Reversible

03 ATO S/S Topworks

a ATC S/S Topworks

00 Less Topworks

MN Manual

| OE EVA-1 Signal-to-Open |

CE EVA-1 Signal-to-Close

09 EVA-100/200 Signal-to-Open

c9 EVA-100/200 Signal-to-Close

OH ATO With Handwheel

CH ATC With Handwheel

oT ATO Size 35 (1.125 in. mounting) w/o positioner

cT ATC Size 35 (1.125 in. mounting) w/o positioner

ow ATO Size 35 (1.125 in. mounting) with positioner

cw ATC Size 35 (1.125 in. mounting) with positioner

Oz ATO Size 35 (1.0 in. mounting) with positioner
[For BA-2500, BA-2030, etc.]

cz ATC Size 35 (1.0 in. mounting) with positioner

[For BA-2500, BA-2030, etc.]

7. Next 3 digits designate trim size & characteristic—
examples only

NOTE: The following are just examples of how the

innervalve model number is constructed. A complete list

of all the innervalves would be too large to list.

Digits Trim Size and Characteristics
ALN "A" Linear

BEP "B" =%

CLN "C" Linear

DEP "D" =%

60L 6.0 Linear

50P 5.0=%

PO1 "P-1"

ELN "E" Linear

HEO "H" =%

451 4.5 Linear

35P 3.5=%

P15 "p-15"

AQO "A" Quick Open, metal-to metal
AQS "A" Quick Open, soft seat

ALS "A" Linear, soft seat

000 Less Trim

APS "A" =%, soft seat

8. The next 2 digits designate trim material (normally same
as body material)

NOTE: "X"in any space denotes "Special"
Digits Trim Material

16 DIN 1.4462/Duplex 2205

17 DIN 1.4571

36 316 S/S

3L 316LS/S

ST Stellite (with 316 base material)
S6 Stellite, 416 S/S

HB Hastelloy B (Alloy B)

HC Hastelloy C (Alloy C)

H2 Hastelloy C-22

HG Hastelloy G

3T 316 S/S, Teflon

3K 316 S/S, Kel-F

TC Tungsten Carbide

S3 Stellite, 316 S/S

S2 Stellite, Carp. 20

SB Stellite, Hastelloy B (Alloy B

SC Stellite, Hastelloy C (Alloy C

TA Tantalum

Tl Titanium

KY Kynar

PC PVC

NI Nickel

MN Monel

37 347S/S

S4 Stellite & 304

C2 Carpenter 20 (Alloy 20)

TS Titanium Nitride-Coated Stellite
SP Stellite & Phosphor Bronze (P Trim)
ZR Zirconium

Example: 1002-GC-N-36-SV-OS-ALN-36
1002 1/2in.Valve

GC Globe Cast

N NPT

36 316S/S

N Standard Bonnet, Cv Ring Packing
(e ATO Standard

ALN "A" Linear

36 316 S/S

Application Data Sheet
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Model EVA-1

DESCRIPTION

The Model EVA-1 is a small, electronically controlled valve actuator
developed specifically to fit 1/4...1 in. (6...25 mm) Research
Control Valves. Its accurate positioning and compact size make

it especially suited to flow control in research and small process
applications. The unit features:

«  Microprocessor-controlled, linear stepper motor

+  4...20 mA analog input

. Position 4...20 mA analog output (optional)

+  Choice of 12 speeds

. Up to 40 pounds of stem thrust

«  Accurate and repeatable positioning

- Adjustable split range

+ Quick and simple zero and span input and output adjustments
- Adjustable stroke range 0.1875...0.5625 in. (4..
«  User adjustable direct or reverse action

.14 mm)

. RS-232 Serial Port for all adjustments without removing
the cover*

«  Controlled seating force to prevent innervalve damage
. Built-in temperature compensation

«  Stainless steel yoke and rugged epoxy coated
aluminum housing

. 115V AC/12V DC, 230V AC/12V DC, and 24V DC
models available

* Not Explosion Proof when RS-232 port is uncovered or when cover is
removed.

OPERATION

The Model EVA-1 consists of a microprocessor-controlled, linear
stepper motor that responds to an input signal of 4...20 mA DC.
It also has an optional isolated loop powered 4...20 mA position
output for signaling back to an indicator or control panel. The
standard Model EVA-1 requires a 115V AC power supply with
230V AC and 24V DC models available. A stroke of 0.437 in. (11 mm)
for the 1/4 in. (6 mm) unit or a stroke of 0.562 in. (14 mm) for the
1/2...1in.(12...25 mm) units is standard and can be adjusted
quickly and easily with two switches under the actuator cover

or via the communication port. This ease of calibration can be
used to split range the input or limit the up or down travel of the
valve. The unit uses a dual speed operating mode. The low speed
mode generates high thrust for seating the valve and overcoming
packing friction while the high speed mode allows the valve to
respond quickly to large input signal changes.

Badger Meter

®

RCV-DS-00264-EN-05 (November 2020)

Electronic Valve Actuator

-

RATINGS

. NEMA 4, Watertight

. Explosion Proof * Class 1, Division 1, Group C& D
- Standard models approved by FM and CSA

* Not Explosion Proof when RS-232 port is uncovered or when cover is

removed.
SPECIFICATIONS
Electrical
115V AC+/-10% @ 50...60 Hz
Supply Power/Standard and/or 12V DC
Supply Power/Optional 230V AC+/-10% @ 50...60 Hz

and/or 12V DC 24V DC +/- 3%

Control input

4...20mA DC @ 125 ohms

Position Output

4...20 mA DCisolated, 0...800 ohm loop

impedance
Mechanical
Stroke Length Up to 0.562 in. (143 mm) (adjustable)
40 Ib (18.1 kg) at minimum step rate;
Thrust 10 Ib (4.5 kg) at maximum step rate
See “Specifications” on page 2
Height 13in. (330.2 mm) (actuator with yoke only)
Weight 12 Ib (5.4 kg) (actuator with yoke only)
°pe’a““§ Temperature 14...140°F (=10...60° C)
ange

Product Data Sheet




Electronic Valve Actuator, Model EVA-1

DIMENSIONS

Description of Items
A: Setup/service port (1/2 in. NPT)

B: Signal port (1/2 in. NPT)

C:Travel scale

D: Cover

E: Input terminal block (4...20 mA)

F: Span/zero switch

G:Travel switch

H: Power supply board

I: Motor shaft

J: Anti-rotation sleeve

K: Supply power port (1/2 in. NPT)

L: Spring loaded stem assembly

M: Cap screw

N: Yoke
O: Actuator stem connector

P: Travel pointer locknut

Q: Trim stem connector

Valve Size Dimensions in. (mm)
in. (mm) A B C D E F Stroke
113
618 | 693 | 70 | 1219 0.625 | 0437
V464 | 157.0)| (176.0) | (177.8) | (309.6) (f_ISE'Z() (15.9) | (11.1)
;f‘ﬂ;z; 618 | 693 | 70 | 1231 ég% 0.875 | 0.562
ey | 0570) | 1760) | 177.8) | 312) | QR | @22) | (143)
SPECIFICATIONS

Control. Manage. Optimize.

CALIBRATION PROCEDURE

1.

5.

Input Zero: With P1 jumper set to the Normal position, apply
input signal for the Closed valve position. Use the Up/Down
switch to close the valve. Push the Span/Zero switch to Zero.

Input Span: Apply input signal for the Open valve position. Use
the up/down switch to open the valve. Push the Span/Zero
switch to Span.

Output Zero*: Apply input signal for the Closed valve position.
Move P1 jumper to the Zero position. Adjust the output to read
4 mA with the Up/Down switch. Push the Span/Zero switch to
Zero.

Output Span*: Apply input signal

for the Open valve position. Move

P1 jumper to the Span position.

Adjust the output to read 20 mA

with the Up/Down switch. Push

the Span/Zero switch to Span.

Return P1 Jumper to the Normal position.

NOTE: P1 is located on the electronic logic card.
*Qptional feature.

WIRING CONNECTIONS

Power Supply Terminal Block
See item H of Dimensions figure.

O 115VAC 230V AC (Opt.)

Neutral AC Voltage AC
Ground

O12vDC* [ 24V DC (Opt.) DC
DC Common

*12V DC Std. on AC Units, NA on 24V DC.

Input Terminal Block
See item E of of Dimensions figure.

Position Output

(Optional feature) OUT
4...20 mA DCisolated

Signal Input

4...20mA DC IN
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