
 

 

 

 

 

 

 

 

Appendix A: Permits 

 

 

 

 

 

 

 

 

 

 



The Owner anticipates the following environmental permits:

1. U.S. Army Corps of Engineers (USACE) Section 404 Clean Water Act for
impacts to jurisdictional wetlands and Section 10 Rivers and Harbors Act for
work in, on or under waters of the United States.

2. U.S. Fish and Wildlife Service (USFWS) Section 7 Endangered Species Act
consultation for endangered species (e.g., Biological Opinion).

3. National Marine Fisheries Service (NMFS) Section 7 consultation for endangered
species (i.e., Letter of Concurrence or Biological Opinion) and consultation on
Essential Fish Habitat under the Magnuson Stevens Act.

4. State Historic Preservation Officer (SHPO) consultation and/or Tribal Historic
Preservation Officer (THPO) with Section 106 of National Historic Preservation
Act (NHPA)

5. National Oceanic and Atmospheric Administration (NOAA) authorization by the
superintendent of the Monterey Bay National Marine Sanctuary of federal, state,
and local agencies’ permits within the sanctuary in accordance with NOAA’s
National Marine Sanctuary Program (15 CFR Part 922)

6. California Public Utilities Commission (CPUC) Certificate of Public Convenience
and Necessity

7. Central Coast Regional Water Quality Control Board (RWQCB) National
Pollutant Discharge Elimination System (NPDES) General Permit for Discharges
of Storm Water Associated with Construction Activity under Section 402 of the
Clean Water Act.

8. RWQCB Porter-Cologne Water Quality Control Act Waste Discharge
Requirements

9. California Department of Fish and Wildlife (CDFW) Section 1602
Lake/Streambed Alteration Agreement.

10. CDFW and USFWS limitations near active nests per the Migratory Bird Treaty
Act.

11. CDFW California Endangered Species Act Section 2081 Incidental Take Permit.

12. RWQCB 401 Water Quality Certification for the discharge of dredged or fill
materials

13. RWQCB Potable Water Discharges Permit

14. California Coastal Commission (CCC) California Coastal Act Coastal
Development Permit (CDP)



15. California Department of Public Health (CDPH) Permit to Operate a Public Water
System

16. California Department of Transportation (Caltrans) Encroachment Permits

17. California Department of Toxic Substances Control (DTSC) hazardous waste
management and disposal requirements under Title 22, Division 4.5, Chapter 11,
Article 3, Soluble Threshold Limit Concentrations (STLC)/Total Threshold
Limits Concentrations (TTLC)

18. California State Lands Commission (CSLC) New Land Use Lease and Amended
Land Use Lease

19. California Department of Health Services Office of Drinking Water: Variance for
exceptions to their regulations regarding separation requirements for water and
sewer lines

20. Monterey County Public Works Department Encroachment Permit and Tree
Removal Permit

21. Monterey County Health Department, Environmental Health Division Well
Construction Permit and Permit to Construct Desalination facility

22. Monterey County Planning and Building Inspection Department

a. Conditional Use Permit

b. Grading Permit

c. Digging and Excavation Permit

d. Erosion Control Permit

23. Monterey Peninsula Water Management District (MPWMD) Water System
Expansion Permit from Ordinance 96 of the MPWMD Board of Directors

24. Monterey Bay Unified Air Pollution Control District (MBUAPCD) Authority to
Construct permit and Permit to Operate

25. Transportation Agency for Monterey County (TAMC) Encroachment Permit



Transportation Agency for Monterey County (TAMC) Encroachment Permit

Attachments:

· Overview Map and Detailed Transmission Main Maps of Geotechnical Boring Sites
· Site Map along Castroville Alternative of Shallow Soil Samples
· Eagle Creek Tenant Lease Access Requirements
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Appendix B: Survey and Benchmark Information 

 

 

 

 

 

 

 

 

 

 



MPWSP Control Report.docx 2015-02-12

Monterey Peninsula Water Supply Pipeline Project

Control Report

The coordinates for this project are derived from GPS observations over a two month period from

November to December of 2014. Equipment utilized was a Leica GS-14 GPS rover and a Leica 1200 GPS

rover. The measurements were obtained using the Leica Real Time Network, SmartNet, as the base

station. Data was downloaded and post processed for the SmartNet Monterey base station and three

local CORS stations for two separate days. These observations were post processed to obtain

coordinates for the Monterey base station.

In addition, the coordinates were processed from the published datum for the control station (NAD

83(2011) Epoch 2010.00) to a more current datum (NAD 83(2011) Epoch 2014.25) using the Horizontal

Time-Dependent Positioning (HTDP) tool provided by NGS on their web site.

Each control point is measured at least four times at two different times of day to capture different

satellite configurations. The data was analyzed to be sure that the mean values obtained using Leica

SmartWorx software for all coordinates were within less than +/-0.035’ horizontally and +/-0.05’

vertically.

BASIS OF BEARINGS STATEMENT

Bearings are based on the meridian of the California State Plane Coordinate System, Zone 4, NAD 83

(2011), Epoch 2014.25.

They are derived from National Geodetic Survey Continuously Operating Reference Stations (NGS CORS)

data processed using Horizontal Time-Dependent Positioning (HTDP) from NAD 83(2011) Epoch 2010.00

to NAD 83(2011) Epoch 2014.25.

CORS Stations utilized were Elkhorn Slough (DI7526 Designation - ELKHRNSLGHCN2005 CORS ARP),

Santa Lucia (DH3876 Designation - SANTALUCIACN2004 CORS ARP) and Hopkins (DN7560 Designation -

HOPKINSSTNCN2006 CORS ARP).

Distances used herein are grid. To obtain ground distances multiply by 1.0005754314.

Elevations are based on North American Vertical Datum 1988 (NAVD88) at National Geodetic Survey

(NGS) benchmark PID GU4116 designated 941 3450 M TIDAL with an elevation of 11.70 feet.

This data was prepared by me or under my direction.

Lynn A. Kovach

PLS 5321



Polaris Consulting GPS Department Monterey Peninsula Water Supply Project

Point Id Northing Easting Orth. height Code CQ Std. deviation N Std. deviation E Std. deviation H

500 2183241.386 5744332.296 12.41 CP 0.036 0.015 0.007 0.032

501 2182719.909 5744259.074 7.68 CP 0.023 0.006 0.001 0.022

502 2182648.718 5745552.716 15.24 CP S&W 0.023 0.019 0.003 0.014

503 2183018.415 5745823.976 24.01 CP 0.024 0.009 0.004 0.023

504 2182897.824 5746640.856 20.66 CP S&W 0.018 0.009 0.010 0.011

505 2181824.776 5746702.211 22.20 CP 0.022 0.008 0.006 0.020

506 2180971.085 5747297.504 11.23 CP S&W 0.051 0.012 0.023 0.043

507 2179819.222 5746910.894 15.48 CP 0.019 0.010 0.007 0.015

508 2179214.294 5748124.379 15.24 CP S&W 0.064 0.005 0.010 0.063

509 2178601.676 5747785.186 12.63 CP S&W 0.028 0.013 0.006 0.025

510 2177927.930 5746880.456 12.37 CP 0.028 0.004 0.019 0.020

511 2177237.118 5746167.193 9.74 CP 0.020 0.005 0.007 0.018

512 2176483.278 5745359.004 11.04 CP 0.022 0.012 0.014 0.012

513 2175793.740 5744617.724 6.62 CP 0.021 0.006 0.002 0.020

514 2175168.555 5745714.939 8.63 CP 0.019 0.007 0.002 0.017

515 2174295.322 5745177.824 12.04 CP 0.022 0.005 0.005 0.021

516 2173817.994 5745115.507 12.28 CP S&W 0.018 0.007 0.004 0.017

517 2173461.617 5745091.679 12.60 CP 0.034 0.004 0.006 0.033

518 2172923.348 5745053.620 14.60 CP PKS 0.018 0.007 0.006 0.016

519 2171671.049 5744934.103 11.02 CP 0.018 0.002 0.003 0.018

520 2171438.792 5746602.307 11.76 CP 0.041 0.005 0.006 0.040

521 2169836.219 5746043.375 12.85 CP 0.031 0.004 0.006 0.030

522 2169519.030 5747182.445 14.43 CP S&W 0.038 0.011 0.009 0.036

523 2168935.595 5748059.669 14.10 CP 0.009 0.004 0.005 0.007

524 2167593.594 5747930.064 10.43 CP 0.010 0.003 0.004 0.008

525 2167185.403 5749027.674 14.95 CP 0.015 0.005 0.005 0.013

526 2166858.842 5750347.024 14.31 CP 0.019 0.010 0.014 0.009

527 2165256.371 5749798.260 13.16 CP 0.011 0.003 0.004 0.010

528 2164907.081 5751006.778 18.03 CP 0.056 0.016 0.004 0.053

529 2164281.851 5751589.521 18.73 CP S&W 0.025 0.005 0.008 0.023

530 2164216.523 5750656.526 16.93 CP 0.037 0.017 0.020 0.026

MPWSP CONTROL LIST.xlsx 2/12/2015 Page 1 of 7



Polaris Consulting GPS Department Monterey Peninsula Water Supply Project

Point Id Northing Easting Orth. height Code CQ Std. deviation N Std. deviation E Std. deviation H

531 2164206.284 5749367.930 12.95 CP 0.008 0.004 0.005 0.004

532 2163085.036 5749038.821 19.68 CP 0.024 0.008 0.003 0.022

533 2162920.376 5747817.619 12.13 CP REBAR 0.026 0.005 0.004 0.025

534 2161957.990 5747292.650 17.14 CP S&W 0.028 0.013 0.006 0.024

535 2160892.404 5746895.150 22.46 CP 0.016 0.004 0.002 0.016

536 2160854.722 5745619.723 18.38 CP REBAR 0.012 0.010 0.002 0.007

537 2159752.432 5744020.184 27.20 CP 0.017 0.012 0.008 0.010

538 2159090.336 5745848.111 35.74 CP 0.020 0.010 0.003 0.016

539 2158440.939 5744496.474 33.77 CP 0.020 0.002 0.002 0.019

540 2158946.102 5745275.965 25.15 CP 0.021 0.008 0.005 0.019

541 2158354.555 5746158.004 58.63 CP 0.021 0.018 0.007 0.008

542 2158593.785 5747253.742 13.13 CP 0.011 0.005 0.006 0.007

543 2156962.138 5747332.799 62.70 CP 0.012 0.008 0.006 0.007

544 2156923.339 5748547.729 71.13 CP 0.024 0.013 0.006 0.019

545 2156430.587 5749205.607 60.89 CP 0.035 0.010 0.011 0.032

546 2155925.279 5748938.260 99.00 CP REBAR 0.024 0.010 0.004 0.022

547 2154624.288 5750275.587 89.37 CP PKS 0.026 0.018 0.008 0.017

548 2157199.414 5744716.908 52.21 CP 0.017 0.003 0.010 0.014

551 2153316.305 5749571.301 109.19 CP S&W 0.029 0.014 0.008 0.024

552 2153961.391 5748842.370 102.21 CP 0.023 0.013 0.013 0.014

553 2153497.804 5747967.163 108.83 CP REBAR 0.018 0.003 0.003 0.017

554 2152238.680 5748642.448 99.16 CP REBAR 0.033 0.029 0.011 0.012

555 2151563.540 5749577.707 132.50 CP 0.036 0.032 0.005 0.016

556 2151259.087 5750740.663 117.37 CP 0.029 0.025 0.005 0.013

557 2150947.207 5749577.986 171.88 CP PKS 0.019 0.014 0.010 0.007

558 2156567.492 5743687.202 33.93 CP REBAR 0.034 0.010 0.004 0.033

559 2155318.672 5743759.974 72.41 CP REBAR 0.027 0.004 0.007 0.026

560 2155118.619 5742331.640 38.99 CP REBAR 0.025 0.019 0.005 0.015

561 2154396.366 5743432.064 57.76 CP 0.047 0.020 0.024 0.036

562 2154230.919 5741909.504 42.10 CP 0.042 0.016 0.008 0.038

563 2154056.670 5741315.123 40.24 CP 0.069 0.029 0.013 0.062
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Point Id Northing Easting Orth. height Code CQ Std. deviation N Std. deviation E Std. deviation H

564 2153347.760 5742152.997 58.87 CP 0.028 0.016 0.015 0.016

565 2153523.015 5744419.960 52.16 CP 0.075 0.016 0.004 0.073

566 2152516.784 5744076.712 52.66 CP 0.032 0.014 0.006 0.029

567 2151821.482 5744544.832 51.16 CP 0.018 0.007 0.006 0.016

568 2150652.900 5743971.720 52.41 CP 0.047 0.021 0.019 0.037

569 2150816.902 5743804.251 55.01 CP 0.034 0.019 0.012 0.026

570 2150176.218 5743439.023 52.99 CP 0.026 0.009 0.005 0.024

571 2149045.063 5743494.112 58.72 CP 0.031 0.009 0.015 0.026

572 2148563.415 5742169.179 52.48 CP 0.035 0.012 0.004 0.032

573 2147520.692 5742121.264 53.84 CP 0.021 0.012 0.004 0.017

574 2147040.450 5741061.977 39.71 CP 0.047 0.025 0.004 0.040

575 2145314.169 5741720.671 26.70 CP 0.031 0.010 0.018 0.024

576 2145018.993 5740382.834 17.48 CP 0.016 0.010 0.007 0.010

577 2143655.268 5740638.548 44.63 CP 0.030 0.014 0.010 0.024

578 2143658.640 5738740.183 35.00 CP S&W 0.019 0.007 0.005 0.017

579 2141939.027 5739696.303 66.72 CP 0.057 0.016 0.010 0.054

580 2141676.393 5738000.065 67.45 CP 0.016 0.004 0.008 0.013

581 2140188.573 5738685.608 62.53 CP 0.012 0.001 0.009 0.009

582 2140007.484 5737045.145 68.01 CP 0.016 0.007 0.011 0.009

583 2138645.815 5737388.709 92.96 CP S&W 0.034 0.015 0.014 0.026

584 2138222.844 5736099.369 55.16 CP 0.011 0.002 0.004 0.010

585 2137048.174 5736196.708 81.33 CP REBAR 0.083 0.008 0.011 0.082

586 2136542.458 5734961.074 62.32 CP 0.026 0.011 0.005 0.023

587 2135420.225 5735418.472 95.30 CP 0.014 0.013 0.004 0.004

588 2135210.774 5735851.159 104.77 CP S&W 0.019 0.004 0.004 0.019

589 2134544.174 5736061.081 105.87 CP 0.023 0.004 0.010 0.021

590 2133533.516 5735382.574 123.33 CP 0.019 0.007 0.017 0.007

591 2132567.993 5736215.855 139.69 CP 0.026 0.018 0.005 0.018

592 2131949.477 5735691.860 140.99 CP 0.019 0.006 0.013 0.012

593 2131727.649 5736601.557 160.99 CP 0.038 0.024 0.006 0.029

594 2130420.432 5735938.929 165.65 CP 0.013 0.005 0.004 0.011
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Point Id Northing Easting Orth. height Code CQ Std. deviation N Std. deviation E Std. deviation H

595 2130762.050 5737388.445 193.99 CP S&W 0.019 0.014 0.004 0.012

596 2131673.132 5738536.133 191.70 CP 0.022 0.004 0.013 0.017

597 2131435.762 5739420.880 209.26 CP 0.016 0.009 0.012 0.005

598 2130289.530 5738414.082 220.95 CP S&W 0.033 0.017 0.008 0.028

599 2129756.564 5739173.993 275.42 CP 0.064 0.010 0.010 0.063

600 2128993.666 5739037.861 271.63 CP S&W 0.013 0.009 0.001 0.010

601 2128595.920 5737585.947 244.23 CP S&W 0.021 0.019 0.005 0.008

602 2127231.908 5738261.317 302.05 CP 0.025 0.010 0.007 0.022

603 2126749.265 5736900.950 317.20 CP S&W 0.021 0.012 0.014 0.010

604 2125534.345 5737462.096 348.62 CP 0.010 0.007 0.004 0.006

605 2124701.071 5736269.767 347.44 CP S&W 0.019 0.002 0.013 0.014

606 2123690.111 5736239.780 353.26 CP 0.025 0.012 0.008 0.020

607 2122972.604 5735383.257 337.42 CP S&W 0.012 0.004 0.011 0.003

608 2121599.097 5735627.273 390.17 CP 0.019 0.007 0.005 0.018

609 2121039.968 5735536.891 388.80 CP 0.028 0.007 0.007 0.026

610 2121188.809 5734208.884 296.92 CP S&W 0.005 0.003 0.001 0.004

611 2115134.261 5731225.313 272.87 CP S&W 0.007 0.005 0.002 0.004

612 2114611.982 5731138.529 214.55 CP S&W 0.023 0.007 0.002 0.022

613 2115070.360 5730645.665 250.40 CP S&W 0.009 0.003 0.001 0.009

614 2114674.372 5730107.699 180.80 CP S&W 0.021 0.004 0.005 0.020

615 2115037.016 5729533.974 156.35 CP S&W 0.015 0.001 0.007 0.013

616 2114729.180 5728966.749 157.44 CP S&W 0.008 0.005 0.004 0.004

617 2115278.893 5728408.474 146.23 CP S&W 0.016 0.009 0.013 0.004

618 2114797.239 5727679.941 90.04 CP S&W 0.016 0.012 0.001 0.011

619 2115032.905 5727032.203 68.98 CP S&W 0.013 0.005 0.006 0.011

620 2114667.288 5726542.321 67.59 CP S&W 0.008 0.005 0.005 0.004

621 2115233.696 5725960.919 56.28 CP S&W 0.009 0.007 0.004 0.003

622 2114931.391 5725637.908 59.41 CP S&W 0.005 0.001 0.003 0.004

623 2114799.388 5725176.553 53.39 CP 0.009 0.007 0.003 0.005

624 2114427.320 5725816.877 63.72 CP S&W 0.007 0.001 0.003 0.006

625 2113866.641 5725429.733 70.12 CP 0.011 0.002 0.002 0.011
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Point Id Northing Easting Orth. height Code CQ Std. deviation N Std. deviation E Std. deviation H

627 2113259.840 5725543.831 85.31 CP S&W 0.005 0.003 0.002 0.004

628 2113970.413 5724750.243 49.56 CP S&W 0.016 0.014 0.004 0.006

629 2113570.700 5724463.804 47.93 CP S&W 0.022 0.005 0.014 0.017

630 2112975.111 5723937.415 65.86 CP S&W 0.022 0.006 0.014 0.016

631 2113234.826 5723067.228 63.77 CP S&W 0.015 0.010 0.009 0.007

632 2112477.725 5722810.208 72.42 CP S&W 0.008 0.006 0.005 0.003

633 2113030.049 5722065.917 63.60 CP S&W 0.019 0.004 0.009 0.017

634 2112271.549 5721562.145 72.27 CP S&W 0.012 0.002 0.001 0.012

635 2112677.958 5720891.693 48.21 CP S&W 0.010 0.007 0.002 0.007

636 2112047.770 5720268.021 73.45 CP S&W 0.012 0.002 0.004 0.011

637 2111927.135 5719905.044 66.46 CP S&W 0.010 0.001 0.003 0.009

638 2111903.040 5719172.300 42.17 CP S&W 0.008 0.004 0.004 0.005

639 2111828.370 5718744.679 67.55 CP S&W 0.043 0.007 0.009 0.042

640 2111862.295 5718199.758 63.31 CP S&W 0.026 0.009 0.001 0.024

641 2111520.713 5717160.404 41.38 CP S&W 0.019 0.009 0.006 0.016

642 2111816.443 5716674.986 50.06 CP S&W 0.019 0.005 0.006 0.018

643 2110988.612 5716320.357 24.02 CP S&W 0.009 0.002 0.003 0.009

644 2111304.648 5716088.259 23.29 CP S&W 0.019 0.008 0.007 0.016

645 2111743.517 5715568.507 21.26 CP S&W 0.018 0.012 0.009 0.010

646 2112338.542 5715869.539 31.42 CP S&W 0.032 0.013 0.003 0.030

647 2111762.722 5715105.561 41.50 CP S&W 0.028 0.008 0.018 0.019

648 2112203.494 5714976.345 31.62 CP S&W 0.016 0.015 0.001 0.007

649 2112154.246 5713851.575 36.44 CP S&W 0.017 0.012 0.007 0.010

650 2113079.737 5713447.971 27.26 CP S&W 0.027 0.012 0.011 0.022

651 2112560.371 5712626.861 43.46 CP S&W 0.013 0.008 0.004 0.010

652 2113126.282 5712289.481 33.07 N&S 0.013 0.007 0.004 0.010

653 2112592.478 5711455.084 65.12 CP S&W 0.028 0.007 0.014 0.023

654 2113522.746 5711156.239 67.62 CP S&W 0.018 0.005 0.007 0.015

655 2113205.906 5710459.942 93.88 CP 0.014 0.005 0.012 0.006

656 2113954.769 5710018.994 163.36 CP S&W 0.019 0.009 0.013 0.011

657 2114436.679 5709515.052 193.66 CP 0.026 0.005 0.016 0.019
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Point Id Northing Easting Orth. height Code CQ Std. deviation N Std. deviation E Std. deviation H

658 2113817.512 5709073.240 206.49 CP 0.013 0.003 0.008 0.009

659 2114613.053 5708936.336 227.85 CP 0.010 0.004 0.006 0.006

660 2115059.522 5708788.241 268.49 CP 0.015 0.011 0.003 0.008

661 2115417.057 5709672.872 190.30 CP S&W 0.028 0.013 0.021 0.014

662 2116196.582 5709157.476 236.50 CP 0.026 0.003 0.014 0.022

663 2116522.099 5709963.621 179.02 CP 0.033 0.015 0.015 0.026

664 2117469.942 5709229.889 236.20 CP 0.020 0.008 0.008 0.016

665 2117787.452 5710105.343 157.98 CP S&W 0.015 0.009 0.011 0.007

666 2117924.949 5709685.641 172.93 CP S&W 0.016 0.010 0.002 0.013

667 2118282.619 5709795.287 168.06 CP S&W 0.017 0.005 0.011 0.011

668 2118784.221 5709468.360 163.94 CP S&W 0.021 0.010 0.010 0.015

669 2118560.917 5708928.570 211.31 CP S&W 0.025 0.008 0.018 0.015

670 2117880.055 5708715.873 255.18 CP S&W 0.020 0.005 0.015 0.011

671 2117481.842 5708172.090 297.72 CP 0.023 0.011 0.015 0.013

672 2117994.544 5708050.556 273.90 CP S&W 0.019 0.008 0.008 0.015

673 2117988.116 5707449.704 303.13 CP S&W 0.022 0.005 0.009 0.020

674 2118539.173 5707691.830 259.77 CP S&W 0.014 0.009 0.008 0.005

675 2118512.007 5706818.777 278.85 CP S&W 0.026 0.004 0.019 0.018

676 2119571.241 5706910.877 212.79 CP S&W 0.044 0.023 0.008 0.037

677 2119737.080 5706508.741 206.68 CP 0.020 0.008 0.015 0.012

678 2119381.849 5706105.653 217.66 CP S&W 0.016 0.006 0.008 0.012

679 2111358.908 5720320.530 92.91 CP S&W 0.030 0.010 0.007 0.028

690 2120622.880 5734613.697 333.07 CP 0.017 0.007 0.002 0.015

691 2120396.261 5734789.277 345.15 CP 0.014 0.006 0.004 0.012

692 2111888.108 5721099.946 84.04 CP 0.023 0.011 0.003 0.020

693 2112520.754 5723922.821 70.82 CP 0.016 0.004 0.002 0.015

695 2114282.360 5727440.165 94.59 CP 0.013 0.005 0.003 0.012

696 2115056.157 5732434.369 295.45 CP 0.010 0.007 0.003 0.007

697 2113839.949 5732008.435 226.89 CP 0.019 0.010 0.004 0.015

698 2114022.747 5729424.230 167.70 CP 0.012 0.004 0.007 0.009

699 2114060.546 5731447.773 195.63 CP 0.019 0.017 0.004 0.008
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Point Id Northing Easting Orth. height Code CQ Std. deviation N Std. deviation E Std. deviation H

700 2173608.922 5744163.108 10.43 CP 0.005 0.003 0.002 0.003

RTCM-3213 2106277.851 5733723.146 170.92 BASE 0.000

Notes:

Bearings are based on the meridian of the California State Plane Coordinate System, Zone 4, NAD 83 (2011), Epoch 2014.25.

Coordinates are grid. To obtain ground distances multiply by 1.0005754314.

Elevations are based on North American Vertical Datum 1988 (NAVD88) at National Geodetic Survey (NGS) benchmark PID GU4116

designated 941 3450 M TIDAL with an elevation of 11.70 feet.
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Appendix D: AREMA Pipeline Specifications for 
TAMC ROW 

 

 

 

 

 

 

 

 

 



 
Pipeline Specifications 

1. Longitudinal Occupancy 
 
This section applies to all public and private utilities, including water, gas, oil, petroleum products, steam, 
chemicals, sewage, drainage, irrigation and similar lines that are located, adjusted or relocated within the 
property under the jurisdiction of The Railroad. Such utilities may involve underground, surface or overhead 
facilities. 
 
Any utility line greater than five hundred (500) feet in length will be considered a parallel line and is to be 
located on uniform alignment, within ten (10) feet or less of the property line so as to provide a safe 
environment and to preserve space for future railroad improvements or other utility installations. The 
Railroad’s Engineer must approve any installation over one mile. Utilities will be located so as to provide a 
safe environment and shall conform to the current “American Waterworks Association Specifications,” 
Federal Pipeline Safety Regulations,” and “The American Railway Engineering and Maintenance 
Association Specifications.” Where laws or orders of public authority prescribe a higher degree of protection, 
then the higher degree of protection prescribed shall supersede the provisions set forth here. 
 

1. Underground utility installations should be located on top of the back slope at the outer limits of the 
railroad property. 

2. Pipelines laid longitudinally in railway right-of-way shall be located as far as practicable from any 
tracks or other important structures.  

3. Pipelines carrying flammable products or products under pressure located within 25 feet of the 
centerline of any track or where there is danger of damage from leakage to any bridge, building or 
other important structure, shall be encased or of special design as approved by the Engineer of the 
railway company.  

4. Pipelines laid longitudinally on the railway right-of-way, 50 feet or less from the centerline of track 
shall be buried not less than 4’6” from the ground surface to the top of pipe.  

5. If distance is more than 50 feet from centerline of track, minimum cover shall be 3 feet. 
6. If the pipeline is located forty (40) feet or less from centerline of track, the pipeline shall be encased 

in a steel pipe subject to approval from The Railroad. No pipe may be placed closer than twenty-
five (25) feet from centerline of track. Pipe must be buried with a minimum cover of three (3) feet. 

7. If less than minimum depth is necessary because of existing utilities, water table, ordinance or 
similar reasons, the line shall be rerouted. 

8. Locations where it will be difficult to attain minimum depth due to wet or rocky terrain shall be 
avoided. Any location change from plan must be approved by The Railroad. 

9. The use of plastic carrier pipe for sewer, water, natural gas and other liquids is acceptable under 
specific circumstances. The use of plastic pipe is satisfactory if the pipe is designed to meet 
AREMA and all applicable federal and state codes, and if the carrier pipe is properly encased with 
a steel casing pipe for the entire length on The Railroad right of way. 

10. Manholes shall be limited to those necessary for installation and maintenance of underground lines. 
Manholes vary as to size and shape depending on the type of utility they serve. To conserve space, 
their dimensions should be minimally acceptable by good engineering and safety standards. In 
general, the only equipment to be installed in manholes located on railroad property is that which is 
essential to the normal flow of the utility, such as circuit reclosers, cable splices, relays, valves and 
regulators. Other equipment should be located outside the limits of the railroad property. Manholes 
shall not protrude above the surrounding ground nor be located in the shoulder, shoulder slope, 
ditch, backslope, or within twenty-five (25) feet of the centerline of track without approval of The 
Railroad. 

11. Pipelines shall not be installed on wood trestles but consideration will be given to permitting 
attachment to steel spans where unreasonable expense would be required to provide separate 
crossing over waterway, public way or railroad as approved by the Engineer. 

12. The Utility Owner will not be permitted to route facilities through drainage structures or cattle 
passes. Utilities are not to be attached to other railroad structures without the written approval of 
The Engineer. 

13. If additional tracks are constructed in the future and the Railway company determines that the 
roadbed requires widening, then the casing shall be extended correspondingly by the Licensee at 
the Licensee's cost. 

 



2.  Underground Crossings 
 
This section of the policy applies to all public and private utilities, including water, gas, oil, petroleum 
products, steam, chemicals, sewage, drainage, irrigation and similar lines that are located, adjusted or 
relocated within the property under the jurisdiction of The Railroad. Installations crossing the property of the 
railroad, to the extent feasible and practical, are to be perpendicular to the railroad alignment and preferably 
at not less than forty-five (45) degrees to the centerline of the track.  
 

a. Utilities shall not be placed within culverts or under railroad bridges, buildings or other important 
structures. Utilities will be located so as to provide a safe environment and shall conform to the 
current “American Waterworks Association Specifications,” Federal Pipeline Safety Regulations,” 
and “The American Railway Engineering and Maintenance Association Specifications.” Where laws 
or orders of public authority prescribe a higher degree of protection, then the higher degree of 
protection prescribed shall supersede the provisions of this document. 

b. All underground utility crossings of railroad trackage shall be designed to carry Cooper’s E-80 
Railroad live loading with diesel impact (AREMA Cooper’s loading Section 8-2-8). This 80,000-lb. 
axle load may be distributed laterally a distance of three (3) feet, plus a distance equal to the depth 
from structure grade line to base of rail, on each side of centerline of single tracks, or centerline of 
outer track where multiple tracks are to be crossed. In no case shall railroad loading design extend 
less than ten (10) feet laterally from centerline of track. Longitudinally, the load may be distributed 
between the five foot axle spacing of the Cooper configuration. Railroad loading criteria will also 
apply where future tracks on The Railroad are contemplated; to the extent this information is 
available. 

a. All utility crossings under ditches and railroad trackage should have a minimum depth of cover of 
three (3) feet below the flow line of the ditch or ground surface and five and one half (5-1/2) feet 
from base of rail. In fill sections, the natural ground line at the toe of slope will be considered as 
ditch grade. The depth of cover shall not be less than that meeting applicable industry standards. 

b. For all boring and jacking installations under main and passing tracks, greater than 26 inches in 
diameter, and at a depth of between 5.5 and 10.0 feet below top of tie, a geotechnical study will 
need to be performed to determine the presence of granular material and/or high water table 
elevation, at the sole expense of the Permittee. The study will include recommendations and a plan 
for a procedure to prevent failure and a collapse of the bore. Generally, core samples are to be 
taken near the ends of tie at the proposed location, at least as deep as the bottom of the proposed 
horizontal bore. Test results must be reviewed and approved by The Railroad, or its agent, prior to 
boring activities commencing. 

c. The Railroad reserves the rights, based on test results, to require the Permittee to select an 
alternate location, or to require additional engineering specifications be implemented, at the sole 
expense of the Permittee, in order to utilize existing location. 

d. The use of plastic carrier pipe for sewer, water, natural gas and other liquids is acceptable under 
specific circumstances. The use of plastic pipe is satisfactory if the pipe is designed to meet all 
applicable federal and state codes, and if the carrier pipe is properly encased within a steel casing 
pipe per AREMA standards. This casing must extend the full width of the right of way. Casing may 
be omitted only for gaseous products if the carrier pipe is steel and is placed ten (10) feet minimum 
below the base of rail per AREMA standards. 

e. If the minimum depth is not attainable because of existing utilities, water table, ordinances, or 
similar reasons, the line shall be rerouted. 

f. Locations that are considered unsuitable or undesirable are to be avoided. These include deep cuts 
and in wet or rocky terrain or where it will be difficult to obtain minimum depth. 

g. Underground installations may be made by open-trenching from the property line to the toe of the 
fill slope in fill sections and to the toe of the shoulder slope in cut sections but to no closer than 
thirty (30) feet of the centerline of track. The remainder will be tunneled, augured, jacked or 
directional-bored through the roadbed. Refer to the following sections for required encasement of 
utilities and boring requirements. 

h. Manholes should be located outside railroad property, when possible. No manhole will be located in 
the shoulder, shoulder slope, ditch or backslope, or within twenty-five (25) feet of the centerline of 
track, and shall not protrude above the surrounding ground without approval of The Railroad. 

i. Utilities will not be attached to or routed through drainage structures or cattle passes. 
j. Utilities are not to be attached to other railroad structures without written approval of The Railroad 

Structures Department. 
k. Jacking pits shall be located a minimum of thirty (30) feet from the centerline of track. 

 



2.1  Pipeline Requirements 
a. Pipeline designs are to specify the type and class of material, maximum working pressures and test 

and design pressure. Pipelines which are not constructed, operated and maintained under 
regulations established under US Department of Transportation 

b. Hazardous Materials Regulations Board, shall upon revisions in the class of material or an increase 
in the maximum operating pressure, must obtain The Railroad’s Engineer approval. 

c. Pipelines carrying oil, liquefied petroleum gas, natural or manufactured gas and other flammable 
products shall conform to the requirements of the current AREMA, 

d. ANSI/ASME B 31.4 Code for pressure piping - Liquid Petroleum Transportation Piping 
e. Systems; ANSI B 31.8 Code for pressure piping - Gas Transmission and Distribution 
f. Piping Systems; other applicable ANSI codes and 49 C.F.R. Part 192 or Part 195 - 
g. Transportation of Hazardous Liquids by Pipeline, except that the maximum allowable stress of 

design of steel pipe shall not exceed the following percentages of the specified minimum yield 
strength (multiplied by longitudinal joint factor) of the pipe as defined in the ANSI codes. 

h. Pipelines under railroad tracks and across railroad property shall be encased in a larger pipe or 
conduit called “casings.” Generally, casings shall extend from right-of-way line to right-of-way line, 
unless otherwise approved. 

i. Pipelines and casing pipes shall be suitably insulated from underground conduits carrying electric 
wires on railroad property. 

j. Reinforced concrete pipe will need to be encased for a distance as wide as the embankment at the 
utility crossing. This is to protect against track failure due to joint separation. 

 

2.2 PIPELINES CARRYING NON-FLAMMABLE SUBSTANCES 
This includes steam, water or any non-flammable substance, which from its nature or pressure might cause 
damage if escaping on or in the vicinity or railway property. Sewers and drains do not require casing pipe 
unless conditions exist which will endanger security of track, but must be of sufficient strength to withstand 
E-80 railway loading. 

 
 



2.3 PIPELINES CARRYING FLAMMABLE SUBSTANCES 

 
 
This includes oil, gas, gasoline, petroleum products or other flammable or highly volatile substance under 
pressure. 
At all other locations on the right -of-way the minimum ground cover for uncased steel natural gas pipes must be ten (10) feet. 
 

2.4  Encasement of Utilities 
i. Casings are oversized load-bearing conduits or ducts through which a utility is inserted: 

i. To protect the railroad from damages and to provide for repair, removal and replacement of 
the utility without interference to railway traffic. 

ii. To protect the carrier pipe from external loads or shock, either during or after construction. 
iii. To convey leaking fluids or gases away from the area directly beneath the railroad trackage 

to a point of venting at the railroad property line. 
ii. Casings may be omitted for gaseous products only under the following circumstances: 

i. Carrier pipe must be steel and the wall thickness must conform to E-80 loading for casing 
pipe shown in the tables as included in the AREMA manual Chapter 1, Part 5 for Pipeline 
Crossings. The length of thicker-walled pipe shall extend from railroad right-of-way line to 
right-of-way line. This will generally result in thicker-walled pipe on railroad right-of-way. 

ii. All steel pipe shall be coated and cathodically protected. 
iii. The depth from base of rail to top of pipe shall not be less than ten (10) feet below base of 

rail. The depth from ditches or other low points on railroad right-of-way shall not be less than 
six (6) feet from ground line to top of pipe. 

b. In circumstances where it is not feasible to install encasement from right-of-way line to right-of-way 
line, casing pipe under railroad tracks and across railroad property shall extend to the greater of the 
following distances, measured at right angles to the centerline of track:  

i. Two (2) feet beyond toe of slope. 
ii. Three (3) feet beyond ditch line. 
iii. Twenty-five (25) feet from centerline of outside track when casing is sealed at both ends. 
iv. Forty-five (45) feet from centerline of outside track when casing is open at both ends. 
v. If additional track is planned for future construction, casing must extend far enough to meet 

above distances given the additional track requirement. 
c. Pipelines and casing pipe shall be suitably insulated from underground conduits carrying electric 

wires on railroad property. 
d. Casing pipe and joints shall be made of metal, and of leakproof construction. Casings shall be 

capable of withstanding the railroad loadings and other loads superimposed upon them. 



 
e. Wall thickness designations for steel casing pipe for E-80 loading (including impact) are:  

 



 
i. Steel pipe shall have minimum yield strength of 35,000 pounds per square 

inch. 
ii. All metallic casing pipes are to be designed for effective corrosion control, long 

service life and relatively free from routine servicing and maintenance. 
Corrosion control measures must include cathodic protection. 

iii. Cast iron may be used for casing. It shall conform to ANSI A21. The pipe shall 
be connected with mechanical-type joints. Plain-end pipe shall be connected 
with compression-type couplings. The strength of the cast iron pipe to sustain 
external loads shall be computed in accordance with the most current ANSI 
A21.1 “Manual for the Computation of Strength and Thickness of Cast Iron 
Pipe.” 

f. The inside diameter of the casing pipe shall be such that the carrier pipe can be removed without 
disturbing the casing. All joints or couplings, supports, insulators or centering devices for the carrier 
pipe shall be considered in the selection of the casing diameter. 



 
g. For flexible casing pipe, a minimum vertical deflection clearance of the casing pipe shall be three 

percent (3%) of its diameter plus one-half (1/2) inch so that no loads from the roadbed, track, 
railroad traffic or casing pipe are transmitted to the carrier pipe. When insulators are used on the 
carrier pipe, the relationship of the casing size to the size of the carrier pipe is: 

 

Diameter of 
Carrier Pipe 

Inside Diameter. of Casing Pipe Equals 
Outside Diameter. of Carrier Pipe Plus 

0”- 8" 2” 
10” - 16" 3-1/4” 
Over 16" 4-1/2” 

h. The ends of casing pipe shall be securely and permanently sealed to outside of carrier pipe with 
approved joint material against encroachment of outside elements. 

 

2.5 Casing and Pipeline Installation 
 

a. Casing and pipeline installations should be accomplished by directional boring, jack-and-bore, 
tunneling or other approved methods. Tunneling construction under tracks will be permitted only 
under direct supervision of a The Railroad Engineer. Tunneling procedures and equipment, as well 
as structural design, must have The Railroad Structures Department approval prior to starting any 
work on The Railroad property. Generally, tunneling shall not be considered where less than six (6) 
feet of cover exists, or where excessively sandy, loose or rocky soils are anticipated. Rail 
elevations over the work must be monitored at intervals prescribed by The Railroad to detect any 
track movement. Movements of over one-quarter (1/4) inch vertically shall be immediately reported 
to The Railroad Representative. Due to the danger to rail traffic that is caused by only small 
amounts of track movement, The Railroad forces may have to be called to surface the track several 
times. The following requirements shall apply to these construction methods: 

1) The use of water under pressure jetting or puddling will not be permitted to facilitate 
boring, pushing or jacking operations. Some boring may require water to lubricate cutter 
and pipe, and under such conditions, is considered dry boring. 

2) Where unstable soil conditions exist, boring or tunneling operations shall be conducted 
in such a manner as not to be detrimental to the railroad being crossed. 

3) If excessive voids or too large a bored hole is produced during casing or pipeline 
installations, or if it is necessary to abandon a bored or tunneled hole, prompt remedial 
action should be taken by the Utility Owner. 

4) All voids or abandoned holes caused by boring or jacking are to be filled by pressure 
grouting. The grout material should be sand cement slurry with a minimum of two (2) 
sacks of cement per cubic yard and a minimum of water to assure satisfactory 
placement. 

5) The hole diameter resulting from bored or tunneled installations shall not exceed the 
outside diameter of the utility pipe, cable or casing (including coating) by more than one 
and one-half (1-1/2) inches for pipes with an inside diameter of twelve (12) inches or 
less, or two (2) inches on pipes with an inside diameter greater than twelve (12) inches. 

6) Pits for boring, tunneling or jacking will not be permitted within thirty (30) feet of the 
centerline of track; or closer to the track than the toe of fill slopes in fill sections, or toe 
of shoulder slopes in ditch sections when pipes are allowed on the railroad property. 

7) Jacking or boring of corrugated metal pipe, cast iron pipe or pipe with flanges, bells or 
couplings will not be permitted. 

8) Boring excavation must not exceed the outside diameter of the pipe. 
9) Directional boring will be allowed at the discretion of the Railroad. 
10) All casing pipes shall be sloped not less that 0.3%. 



 

2.6  Vents 
 
In casing pipe installations, vents are appurtenances by which fluids or gases between carrier and casing 
may be inspected, sampled, exhausted or evacuated. 

i. Vents shall be located at the high end of short casings and at both ends of casing longer than one 
hundred fifty (150) feet. 

ii. Vent standpipes shall be located and constructed so as not to interfere with maintenance of the 
railroad or to be concealed by vegetation. Where possible, they shall be marked and located at the 
property line. The markers shall give the name and address of the owner, and a phone number to 
contact in case of emergency. 

iii. Casing pipe, when sealed, shall be properly vented. Vent pipes shall be of sufficient diameter, but 
in no case less than two (2) inches in diameter and shall be attached near each end of casing, 
projecting through ground surface at property lines. 

iv. Vent pipes shall extend not less than four (4) feet above ground surface. Top of vent pipes shall be 
fitted with a down-turned elbow, properly screened; or a relief valve. 

v. For pipelines carrying flammable materials, vent pipes on casings shall be at least 16 feet 
(vertically) from aerial electric wires. Casings shall be suitably insulated from underground conduits 
carrying electric wires on Railroad right-of-way. 

vi. The vent pipes shall be connected to the top surface of casing pipe at both ends of the casing pipe. 
 

2.7 Shut-Off Valves 
 

i. The Utility Owner shall install accessible emergency shut-off valves within effective distances on 
each side of the railroad. Where pipelines are provided with automatic control stations, no 
additional valves will be required. 

ii. Locating a shut-off valve on railroad property should be avoided. If approval is acquired, a guardrail 
must protect the shut-off valve. 

iii. When a guardrail is required, its height shall be four (4) feet above the ground line. All four corner 
posts shall be driven to a minimum depth of four (4) feet below ground line. There shall be a 
minimum clearance of two (2) feet from the valve to the guardrail. The steel pipes for the four 
corner posts and guardrail shall have a minimum diameter of four (4) inches. All joints will be 
welded with a one-quarter (1/4) inch fillet weld all around. 

 

2.8 Water Lines 
 

a. Where casing pipe is used, venting is not required; however, sealing will be required if the ends 
of the casing are not above high water. 

b. Where non-metallic pipe is permitted and installed, steel casings are required from right of way 
line to right of way line. 

c. Manholes should be located outside the railroad property. Manholes shall not be located within 
twenty-five (25) feet of railroad trackage, in the shoulder, shoulder slope, ditch or backslope; and 
shall not protrude above the surrounding ground without the approval of The Railroad’s Engineer. 

d. The Utility Owner shall place a readily identifiable and suitable marker at each railroad property 
line where it is crossed by a water line. 



 

2.9 Sewer Lines 
 

a. New and relocated sewer lines shall be constructed with satisfactory joints, materials and 
designs which will provide protection and resistance to damage from sulfide gases and other 
corrosive elements to which they may be exposed. 

b. Where casing pipe is used, venting and sealing of casing will be required. 
c. Where non-metallic pipe is permitted and installed, a durable metal wire shall be concurrently 

installed; or other means shall be provided for detection purposes. 
d. Manholes should be located outside the railroad property. Manholes shall not be located within 

twenty-five (25) feet of railroad trackage, in the shoulder, shoulder slope, ditch or backslope; and 
shall not protrude above the surrounding ground without the approval of The Railroad’s Engineer. 

 
Plans and specifications for proposed installation shall be submitted to the Engineer and meet the approval 
of the railroad company before construction is begun. Plans shall be drawn to scale showing the relation of 
the proposed pipeline, angle of crossing, location of valves, railway survey station, right-of-way line and 
general layout of tracks and railway facilities. Plan should also show a cross-section (or sections) from field 
survey, showing pipe in relation to actual profile of ground and tracks, complete description of materials to 
be used, and location of jacking and receiving pits. If open cutting or tunneling is necessary, details of 
sheeting and method of supporting tracks or driving tunnel should be shown. The execution of the work on 
the railway right-of-way, including the supporting of tracks, shall be subject to the inspection and direction of 
the Engineer’s office.



 

3. Additional Resources for Underground Crossings 
http://www.undergroundfocus.com/onecalldir.php Provides links and information on state calls for cable 
locates 
http://www.ntdpc.com/ National Telecommunications Damage Prevention Council 
http://www.commongroundalliance.com Common Ground Alliance 
 

4. References 
American National Standards Institute (ANSI) Codes, 1430 Broadway, NY, NY 10018. 
American Railway Engineering and Maintenance of Way Association (AREMA) Specifications. 
American Society for Testing and Materials (ASTM) Specifications. 
American Water Works Association Standards and Specifications, AWWA, 2 Park Avenue, NY, NY 10016. 
Manual on Uniform Traffic Control Devices - with revisions, US Department of Transportation, Federal 
Highway Administration. 
National Electrical Safety Code, US Department of Commerce, National Bureau of Standards. 
Pipeline Safety Regulations - Code of Federal Regulations, Tile 49 - Transportation, Parts 191-192-Natural 
Gas; Part 195-Liquid Petroleum Gas. 
Rules and Regulations for Public Water Systems - latest edition, State Health  Departments. 
Rules and Regulations promulgated by the Hazardous Materials Regulation Board of the US Department of 
Transportation. 
Statutory Provisions, 23 U.S.C. 109 and 111. 
 

5. Definitions of terms 
The terminology used in this Policy strives for conventional meaning and to insure uniform interpretation. To 
this end, the following definitions apply: 
ACCESS CONTROL: Restriction of access to and from abutting lands to railroad property. 
AREMA: American Railroad Engineering and Maintenance of Way Association. 
ANSI: American National Standard Institute. 
ASTM: American Society for Testing and Materials. 
BACKFILL: Replacement of soil around and over an underground utility facility. 
BORING: Piercing a hole under the surface of the ground without disturbing the earth surrounding the hole. 
Boring may be accomplished by any approved manner. Water jetting or puddling will not be permitted. Holes 
may be mechanically bored and cased using a cutting head and continuous auger mounted inside of the 
casing. Small diameter holes may be augured and the casing or utility facility pushed in later. 
The Railroad: Burlington Northern and Santa Fe Railway Company. 
BURY: Placement of the utility facility below grade of roadway, ditch or natural ground to a specified depth. 
CARRIER: Pipe directly enclosing a transmitted fluid (liquid or gas). 
CASING: A larger pipe enclosing a carrier. 
CFR: Code of Federal Regulations. 
COATING: Material applied to or wrapped around a pipe. 
COMMUNICATION LINE: Fiber optic, telephone cable and similar lines, not exceeding four hundred (400) 
volts to ground or seven hundred fifty (750) volts between any two (2) points of the circuit, the transmittal 
power of which does not exceed one hundred fifty (150) watts. 
CONDUIT OR DUCT: An enclosed tubular runway for protecting wires or cables. 
COVER: The depth of material placed over a utility. Depth of cover is measured from top of utility casing or 
carrier pipe (if no casing is required) to the natural ground line or construction line above the utility. 
DIRECT BURIAL: Installing a utility underground without encasement, by plowing or trenching. No rail plows 
will be permitted. 
ELECTRIC SUPPLY: Electric light, power supply, and trolley lines, irrespective of voltage used for 
transmitting a supply of electrical energy. 
ENCASEMENT: Structural element surrounding a pipe or cable. 
FLEXIBLE PIPE: A plastic, fiberglass, or metallic pipe having a large ration of diameter to wall thickness that 
can be deformed without undue stress. Copper or aluminum pipe shall be considered as flexible pipe. 
GROUNDED: Connected to the earth or to some extended conducting bodies which intentionally or 
accidentally is connected with the earth. 



GROUT: A cement mortar or slurry of fine sand or clay as conditions govern. 
JACK-AND-BORE: The installation method whereby the leading edge of the jacked pipe is well ahead of the 
cutting face of the auger bit. The auger is removing waste from inside the pipe as it is being jacked. This 
method greatly reduces the likelihood of subsidence of granular material during installation. 
JACKING: The installation of small pipes by the use of hydraulic jacks or rams to push the pipe under the 
traveled surface of a road, railroad roadbed, or other facility. 
LICENSE: 
UTILITY LICENSE AGREEMENTS are executed for all utility facilities located on railroad property. 
MANHOLE: An opening to an underground utility system which workmen or other may enter for the purpose 
of maintaining, inspecting, or making installations. 
NATURAL GAS PIPELINES: 
DISTRIBUTION SYSTEM - A pipeline other than a gathering or transmission line. 
SERVICE LINE - A distribution line that transports gas from a common source of supply to a customer 
meter. 
TRANSMISSION SYSTEM - A pipeline other than a gathering line that transports gas from a gathering line 
or storage facility to a distribution center or storage facility. It operates at a hoop stress of twenty percent 
(20%) or more of the Specified Minimum Yield Strength. 
NORMAL: Crossing at a right angle. 
PERMITS: PERMIT TO BE ON The Railroad PROPERTY FOR UTILITY SURVEY is to be executed prior to 
all survey work on railroad property. 
PIPE: A tubular product made as a production item for sale as such. Cylinders formed from plate in the 
course of fabrication of auxiliary equipment are not pipes as defined here. 
PRESSURE: Relative internal pressure in PSI (pounds per square inch) gauge. 
PRIVATE LINES: Any privately owned facilities which convey or transmit the commodities outlined under the 
definition for Utilities but are devoted exclusively to private use. 
PUBLIC LINES: Those facilities which convey or transmit the commodities outlined under the definition for 
Utilities and directly or indirectly serve the public or any part thereof. 
RIGHT OF WAY: A general term denoting land, property of interest therein, usually in a strip, acquired for or 
devoted to railroad transportation purposes. 
SEAL: A material placed between the carrier pipe and casing to prevent the intrusion of water, where ends 
of casing are below the ground surface. 
SHOULDER: That portion of the roadbed outside the ballast. 
TRENCHED: Installed in a narrow excavation. 
TUNNELING: Excavating the earth ahead of a large diameter pipe by one or more of the following 
processes: 1) The earth ahead of the pipe will be excavated by men using hand tools while the pipe is 
pushed through the holes by means of jacks, rams or other mechanical devices, 2) The excavation is carried 
on simultaneously with the installation of tunnel liner plates, and/or 3) The tunnel liner plates are installed 
immediately behind the excavation as it progresses and are assembled completely away from the inside. 
UTILITY OWNER: All privately, publicly or cooperatively owned lines, facilities and systems for producing, 
transmitting or distributing communications, power, electricity, light, heat, gas, oil, crude products, water, 
steam, waste, storm water and other similar commodities, including fire and police signal systems and street 
lighting systems which directly or indirectly serve the public. 
 

6. Applications 
 
Please use the Pipeline application form found on the website to submit your application. 
 

1. Applications should be submitted to (preferably by e-mail .DWG or .PDF when printable 
on paper sizes 11X17 or smaller): 

 
elaberge@gwrr.com 
Planning & Processes 
Huron Central Railway - Quebec Gatineau Railway - St-Lawrence & Atlantic Railway 
6,700 Parc Avenue, Office 110 
Montreal (Quebec) H2V 4H9 
 

mailto:elaberge@gwrr.com�


2. Upon receipt of the application, a reply will be sent acknowledging receipt and advising of 
the Permit & Contract file reference number that has been assigned with attached draft 
agreements applicable. For this purpose, please provide a reply E-Mail address. 

3. Office Hours: 9:00 A.M. to 5:00 P.M. Monday through Friday, ET 
4. Phone Number: (514)-948-6998. 
5. Agreements will be required for all encroachments on railroad property. 
6. Generally, agreement-processing time will be 6 to 8 weeks. Please allow sufficient lead-

time for document handling prior to desired construction date. Before construction begins, 
agreements must be executed by Utility Owner and returned. Verbal authorizations will 
not be granted or permitted. A minimum of five (5) days advance notice after execution of 
an agreement will be required prior to initiation of construction. 

7. License fees must be submitted at the time the agreement is executed and returned. 
8. Applications are to be made on the standard application form including an Exhibit “A.” 

 
 



 

 

 

 

 

 

 

Appendix E: Traffic Control Plans 

 

 

 

 

 

 

 

 

 

 



GENERAL NOTES:

Highway 183

GENERAL NOTES AND LEGEND

TRAFFIC CONTROL PLAN

17.

16.

15.

14.

13.

12.

11.

10.

9.

8.

7.

6.

5.

4.

3.

2.

1.

Sheet 1/5

BY THE ENGINEER.

VISIBILITY OF A SIGN IS LIMITED TO THE TRAVELING PUBLIC, THE LOCATION SHALL BE ADJUSTED AS DIRECTED 

WHERE THE LOCATION OF A REQUIRED SIGN FALLS IN A DRIVEWAY, SIDEWALK, BRIDGE, ETC. OR WHERE THE 

CREATE A HAZARD.

BE PARKED A MINIMUM OF THIRTY (30) FEET FROM THE TRAVELED WAY DURING WORKING HOURS, AS NOT TO 

ALL CONTRACTOR'S EMPLOYEES' PERSONAL VEHICLES, AND CONTRACTOR'S EQUIPMENT NOT IN OPERATION, SHALL 

DRUMS, ETC.

TO STORAGE OF TRAFFIC CONTROL DEVICES SUCH AS TRAILER MOUNTED OR OTHER TEMPORARY SIGNS, BARRICADES, 

AREA DESIGNATED BY THE ENGINEER AND DELINEATED BY REFLECTORIZED DRUMS. THIS INCLUDES BUT NOT LIMIT 

THE EDGE OF ANY ROADWAY CARRYING TRAFFIC.  WHEN THIS IS NOT PRACTICAL, IT SHALL BE PLACED IN AN 

DURING NON-WORKING HOURS NO EQUIPMENT OR MATERIAL SHALL BE PARKED OR STORED CLOSER THAN 30 FEET TO 

REFLECTIVE SHEETING MATERIAL FOR THE SIGN BACKGROUND. D3-1 MUST HAVE ORANGE BACKGROUND.

ALL BLACK ON ORANGE CONSTRUCTION SIGNS SHALL BE FABRICATED USING TYPES IV FLUORESCENT ORANGE 

FOR ALL TEMPORARY CONDTIONS, THE MINIMUM PAVED TRAVEL LANE WIDTH MUST BE 11 FT ON SR 183/MERRITT ST.

DRIVEWAY DUE TO CONSTRUCTION ACTIVITIES.

THE CONTRACTOR MUST NOTIFY AND COORDINATE WITH THE PROPERTY OWNER OF ANY AFFECTED OR CLOSED 

CONTRACTOR SHALL MAKE ANY REQUIRED PROVISIONS FOR PEDESTRIAN SAFETY DURING CONSTRUCTION.  

WHEN IMPACTING PEDESTRIAN FACILITIES, TEMPORARY PEDESTRIAN ACCESS ROUTES MUST BE PROVIDED. THE 

CONFLICT WITH TRAFFIC CONTROL PLANS MUST BE REMOVED UNDER THE DIRECTION OF THE ENGINEER. 

PRIOR TO OPENING ROADWAY TO PUBLIC TRAFFIC, ALL EXISTING OR TEMPRAORY PAVEMENT DELINEATION IN 

DIRECTION OF THE ENGINEER. 

ALL EXISTING SIGNS IN CONFLICT WITH TRAFFIC CONTROL PLANS MUST BE COVERED OR REMOVED UNDER THE 

BEFORE THE BEGINING OF WORK. 

NOTIFY AND OBTAIN AN APPROVAL FROM THE SCHOOL BUS SERVICE FOR ANY PROPOSED BUS STOP RELOCATION 

THE CONTRACTOR MUST VERIFY ANY IMPACT TO SHOOL DISTRICT BUS ROUTES AND STOPS. THE CONTRACTOR MUST 

STOP RELOCATION BEFORE THE BEGINING OF WORK. 

THE CONTRACTOR MUST NOTIFY AND OBTAIN AN APPROVAL FROM THE PUBLIC BUS SERVICE FOR ANY PROPOSED BUS 

BE STROED ON SIDEWALK AT ANYTIME. 

SPLICE. SIGNAL INTERCONNECT CABLE SHALL BE REPLACED BETWEEN CONTROLLER CABINETS. NO EQUIPMENT SHALL 

THE PROJECT AREA. FIBER OPTIC SHALL BE REPLACED FOR THE ENTIRE LENGTH BETWEEN EXISTING END TO END 

THE CONTRACTOR MUST REPAIR ANY DAMAGE TO EXISTING COMMUNICATION AND SIGNAL FACILITIES LOCATED IN 

CONSTRUCTION ACTIVITIES. 

DETECTORS. THE CONTRACTOR MUST PROTECT ALL IN-PLACE OR REINSTALL IN-KIND IF DAMAGED DURING 

THE CONTRACTOR MUST VERIFY THE LOCATIONS OF ALL EXISTING LOOP DETECTORS AND/OR WIRELESS VEHICLE 

WORK. 

SIGNAGE LOCATIONS ARE APPROXIMATE. THE CONTRACTOR MUST VERIFY FIELD CONDITION BEFORE BEGINNING OF 

THESE TRAFFIC CONTROL PLANS ARE SCHEMATIC AND FOR INFORMATION ONLY. ALL DIMENSION AND TRAFFIC 

FIELD CONDITIONS MAY REQUIRE MODIFICATIONS OF THIS LAYOUT AS DEEMED NECESSARY BY THE ENGINEER.

OTHERWISE NOTED.

THE CONTRACTOR SHALL FURNISH, INSTALL AND MAINTAIN THE DEVICES IN THIS TRAFFIC CONTROL PLANS UNLESS

SPECIFICATIONS SHEETS. 

ALL TRAFFIC CONTROL PLANS WORK MUST CONFORM TO THE 2014 CALIFORNIA MUTCD AND STATE SIGN 

TRAFFIC CONTROL DEVICES & SYMBOLS LEGEND

TYPE III BARRICADE =

TRAFFIC CONTROL SIGN

AREA CLOSED TO TRAFFIC / WORK AREA

(4' X 8' UNLESS OTHERWISE NOTED).

FLASHING ARROW BOARD TYPE C  =

CHANNELIZING DEVICE

TEMPORARY BARRIER WITH DELINEATORS

DIRECTIONAL ARROW

DETOUR ROUTING TO DEL MONTE AVENUE

CHANGEABLE MESSAGE SIGN

December 2017

TEMPORARY CRASH CUSHION

27.

26.

25.

24.

23.

22.

21.

20.

19.

18.

CONSTRUCTION WORK. CONTRACTOR MUST CLEAR ALL CONSTRUCTION DEBRIS.

CONTRACTOR MUST RESTORE THE ROAD AND SITE ENVIRONMENT TO ORIGINAL CONDITION AFTER THE END OF 

12 AM - 6 AM FRIDAY.

LANE CLOSURE HOURS ON SR 183 WILL BE BETWEEN THE HOURS OF 9 PM - 6 AM MONDAY-THURSDAY AND 

PURPOSE OF MAINTAINING EMERGENCY ACCESS, PEDESTRIANS, BICYCLES, AND THE DISABLED.

CONTINUOUS MONITORING AND MAINTENANCE OF THE TRAFFIC CONTROL ZONE MUST BE IMPLEMENTED FOR THE 

(1,000' MINIMUM VISIBILITY.)

CHANNELIZING DEVICES MUST BE RETRO REFLECTIVE OR ILLUMINATED DURING LOW VISIBILITY SITUATIONS. 

CONSTRUCTION BEGINS.

NOTIFY LOCAL LAW ENFORCEMENT, FIRE, AMBULANCE, AND TRANSPORTATION COMPANIES WITHIN 24 HOURS BEFORE 

NO EQUIPMENT OR VEHICLES WILL BE STAGED IN BUFFER ZONES OR TRANSITION AREAS AT ANY TIME.

CHANNELIZING DRUMS SHOULD BE PLACED ON 10 FOOT INTERVALS.

TIME, AND SHALL BE COVERED OR REMOVED WHEN FLAGGERS ARE NOT ON DUTY AND DURING NON-WORKING HOURS.

FLAGGERS ARE TO BE USED WHEN DIRECTED BY THE ENGINEER. SIGNS SHALL BE PLACED AT THE APPROPRIATE 

BASED ON ROADWAY ALIGNMENT AND CONDITIONS AT THE TIME OF THE LANE CLOSURE.

HAVE DIRECT COMMUNICATION AT ALL TIMES.  FLAGGER STATION LOCATION MAY BE VARIED FROM THOSE SHOWN 

FLAGGERS MUST BE  ATTIRED, EQUIPPED WITH STAFF MOUNTED STOP/SLOW PADDLES IN SIGHT OF EACH OTHER, OR 

OF CONSTRUCTION.

THE CONTRACTOR SHALL MAINTAIN AT LEAST ONE DRIVEWAY TO BUSINESSES AND RESIDENCES DURING ALL PHASES 
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Appendix F: Standard Trench Specifications for Jurisdictions 
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Appendix H: Maps of Preliminary Biological Surveys 
Performed by AECOM 
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Pipeline Alignment
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Survey Area, 50' buffer of pipeline
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Appendix I: Aerially Deposited Lead Memorandum 
for Caltrans Compliance 
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Memorandum 

Date: November 16, 2017 

To: Carla Moreno, Encroachment Permit Engineer, Caltrans 

From: Jenn Hyman, PE, Project Engineer, AECOM 

Subject: Aerially Deposited Lead Compliance for CAW Monterey Peninsula Water Supply Project  

1.0 REGULATIONS 
AECOM previously submitted a preliminary permit package on behalf of California American Water (CAW) on 
March 13, 2014 for the water conveyance pipeline crossings of Caltrans rights-of-way (ROW) in the Monterey 
Peninsula Water Supply Project.  In their response dated July 24, 2014, Caltrans requested an Aerially Deposited 
Lead (ADL) Compliance Plan be submitted for all permits on the project.  AECOM (as URS) submitted an ADL 
Compliance Plan dated December 4, 2014. Caltrans’ policy regarding ADL impacted soil has since been updated 
based on an Agreement between Caltrans and the Department of Toxic Substances Control (DTSC) effective 
July 1, 2016. This memorandum presents an updated ADL Compliance plan that provides for the reuse of some 
lead-contaminated soils only on Caltrans right-of-way (ROW), based on the new Agreement. The Agreement can 
be found at the Caltrans web site referenced at the end of this memo. The following Caltrans specifications and 
fact sheet were downloaded from the Caltrans web site and are attached (Caltrans, 2017).  
 

• Spec Section 7-1.02K(6) – Occupational Safety and Health Standards  
• Spec Section 14-11.08 – Material Containing Hazardous Waste Concentrations of Aerially Deposited  

Lead  
• Spec Section 14-11.09 – Minimal Disturbance of Material Containing Hazardous Waste Concentrations 

of Aerially Deposited Lead 
• DTSC – Fact Sheet, Community Update: Statewide Agreement for Caltrans for Reuse of Aerially 

Deposited Lead-contaminated Soils, March 2016 
 
These three Caltrans ADL specifications and the Fact Sheet will be included in our project specifications and the 
Contractor will be required to comply with them in all Caltrans ROW where soils are excavated, as shown on the 
Monterey Peninsula Water Supply Program design drawings. The Contractor will submit the plans required in 
these specifications to Caltrans for approval prior to starting work.  

2.0 BACKGROUND 
Some of the pipelines and related equipment in this project will be installed in Caltrans’ ROW. Lead (deposited 
when lead was allowed in gasoline) has been detected in soil in Caltrans ROW at levels that could be considered 
a health risk near roadways. The lead is generally detected within 30 feet of the edge of the pavement and within 
the top 6 inches of soil, but is sometimes present 2-3 feet deep. 
 
The Agreement allows for some reuse of lead-contaminated soils in the Caltrans ROW, based on analytical test 
results, and with certain restrictions outlined in the above specifications.  

3.0 SOIL TESTING 
Soil sampling in the Caltrans ROW will be performed either in situ along the pipeline route by AECOM 
personnel and/or the pipeline construction Contractor prior to construction or by the Contractor from stockpiles 
prior to off hauling.   
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The hazardous waste regulations are for off-site disposal. Soil containing hazardous levels of lead may be used 
on the Caltrans ROW, in compliance with the Caltrans/DTSC Agreement discussed below. 
 
Soil with 1,000 mg/kg total lead concentration is a California hazardous waste for total lead, if disposed off-site.  
 
As described in the specifications and summarized at the bottom of this memo, total lead will be analyzed by 
Environmental Protection Agency (EPA) Test Method 6010 or EPA Test Method 7000 series. 
Extractable/soluble lead testing will be conducted based on the total lead concentrations, i.e., samples with total 
lead concentration of 50 mg/kg or greater, will also be analyzed by the California Waste Extraction Test (CA-
WET). Soil samples with CA-WET extract results of 5.0 mg/L lead or greater are California hazardous waste for 
soluble lead, if disposed of off-site. Samples extracted with the CA-WET will also be extracted with a modified 
CA-WET using deionized water as the extractant (DI-WET). DI-WET results are used in the soil evaluation for 
reuse under the Caltrans/DTSC Agreement.  
 
Additional extractable/soluble lead testing will be conducted with the federal Toxicity Characteristic Leaching 
Procedure (TCLP) based on the total lead concentrations, i.e., total lead equal to or greater than 100 mg/kg. 
TCLP extracts will be analyzed for lead. Soil samples with TCLP extracts results of 5.0 mg/L lead or greater, are 
federal Resource Conservation and Recovery Act (RCRA) hazardous waste for soluble lead if disposed of off-
site. 
 
All lead concentration values will be statistically evaluated and reported with a 95 percent upper confidence limit 
(UCL). AECOM recommends a minimum of 9 samples per category, for UCL calculations. 
 

4.0 CONSTRUCTION ACTIVITIES 
General construction activities will consist of installing  potable or raw water pipelines below grade at the 
Caltrans ROW crossings locations. For a more detailed description of activities, please refer to the individual 
permit application submittals for each site.  Construction methods are primarily open trenching. Some sites 
utilize trenchless methods (jack and bore or horizontal directional drilling).  The pipeline will be installed with a 
minimum of 4 feet of cover.  
 
Excavated soil that is permitted to be reused and is geotechnically suitable may be utilized as trench backfill in 
off-road areas such as the Transportation Agency of Monterey County (TAMC) ROW and road shoulders. 
Topsoil in particular may be reserved for reuse as top cover in vegetated areas to preserve the seeds of native 
plants. Soil in the Caltrans ROW will only be reused for backfill if it meets the criteria specified in the 
Caltrans/DTSC Agreement. Some of the excavated material on the project will be hauled off for off-site disposal, 
and where necessary, the cleanest soil will be prioritized for off-site disposal. Hazardous soils disposed offsite 
will be characterized, profiled, manifested, transported, and handled under all applicable laws, rules and 
regulations. Non-hazardous soils may be disposed of in a Class II landfill as cover or may be used off-site as 
clean fill if it meets the DTSC/RWQCB’s reuse criteria. 
 
Dust control procedures will be used to control dust in the Caltrans ROW. Dust monitoring will be used to 
demonstrate that the dust control measures are effective. 
 

5.0 REFERENCES 
California Department of Transportation. (2017, November 1). Aerially Deposited Lead. Retrieved November 1, 

2017, from http://www.dot.ca.gov/hq/env/haz/hw_adl.htm 
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New Caltrans/DTSC Agreement Summary: 
 
Type Com: Average ADL concentrations less than 5.0 mg/L soluble lead and more than 80 mg/kg total lead but 
not exceeding 320 mg/kg total lead. This soil may be used on ROW without restriction or used off-site on 
commercial/industrial properties. 
 
Type R-1: Regulated material that may be reused on the job site if placed at least 5 feet above the maximum 
historical elevation of the water table, covered with at least 1 foot of Type Com or non-regulated material or 
pavement, and in compliance with the ADL Agreement. Type R-1 material has average ADL concentrations: 
1.   Equal to or greater than 5 mg/l soluble lead based on the California Waste Extraction Test or  
2.   Greater than 320 mg/kg total lead but not exceeding 1,600 mg/kg total lead and  
3.   Less than or equal to 1.5 mg/L extractable lead based on a modified waste extraction test using deionized 
water as the extractant. 
 
Type R-2 = Regulated material that may be reused on the job site if placed at least 5 feet above the maximum 
historical elevation of the water table, covered with pavement, and in compliance with the ADL Agreement. 
Type R-2 material has average ADL concentrations: 

1. Equal to or greater than 5 mg/I soluble lead based on the California Waste Extraction Test or;  
2. Greater than 1,600 mg/kg total lead but not exceeding 3,200 mg/kg total lead and;  
3. Less than or equal to 150 mg/L extractable lead based on a modified waste extraction test using 

deionized water as the extractant. 
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7-1.02K(6)  Occupational Safety and Health Standards 
7-1.02K(6)(a)  General 
Comply with applicable occupational safety and health standards, rules, regulations, and orders. The 
Occupational Safety and Health Standards Board is the only agency authorized in the State to adopt and 
enforce occupational safety and health standards (Labor Code § 142 et seq.). 

You are the controlling employer and must ensure hazardous conditions are corrected (Labor Code § 
6400). 

The Engineer may notify Cal/OSHA if you fail to establish or maintain a safe and healthful workplace. 

Submit copies of your Injury and Illness Prevention Program and permits required by Cal/OSHA. The 
program must address the use of personal and company-issued electronic devices during work. Do not 
allow the use of entertainment and personal communication devices in the work zone. Workers may use 
a communication device for business purposes in the work area, at a location where their safety and the 
safety of other workers and the traveling public is not compromised. 

7-1.02K(6)(b)  Excavation Safety 
Comply with Labor Code § 6705 while excavating. For an excavation 5 feet or more in depth, submit shop 
drawings for a protective system. 

The drawings must show the design and details for providing worker protection from caving ground during 
excavation. 

Shop drawings of protective systems for which the Construction Safety Orders require design by a 
registered professional engineer must be sealed and signed by an engineer who is registered as a civil 
engineer in the State. 

The submittal must allow review time and include the contents shown in the following table except the 
review time is 65 days for an excavation on or affecting railroad property: 

Drawing Review Time and Contents 
Topic Plan not requiring a signature Plan requiring a signature 

Review time 5 business days before excavating 20 days before excavating 

Contents 

Drawings 
Calculations 
Material information 
Proprietary system information 

Drawings 
Calculations 
Material information 
Proprietary system information 
Soil classification 
Soil properties 
Soil design calculations 

 

7-1.02K(6)(c)  Tunnel Safety 
Cal/OSHA classifies tunnels into one of the following classifications: 

1. Nongassy 
2. Potentially gassy 
3. Gassy 
4. Extrahazardous 
 
If a tunnel location is described in the Contract, the classification is included in the Information Handout 
and you must: 

1. Designate an on-site Safety Representative under 8 CA Code of Regs § 8406 
2. Submit the name of your on-site Safety Representative at least 7 days before starting work at each 

tunnel 
3. Prominently post a notice at the job site of: 

3.1. Tunnel classifications 
3.2. Any special orders, rules, special conditions, or regulations related to tunnel work 

4. Ensure your workers are informed of these classifications 
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Notify the Engineer at least 20 days before a worker enters a tunnel not described in the Contract. The 
Department obtains the classification of the tunnel. The Engineer may suspend the work because of a 
change directly resulting from the Contractor's planned activities that causes activities to fall under the 
Tunnel Safety Orders of 8 CA Code of Regs § 8422. 

7-1.02K(6)(d)  Confined Space Safety 
Comply with 8 CA Code of Regs § 5158 while working in a confined space. 

7-1.02K(6)(e)  Scaffolding 
Reserved 

7-1.02K(6)(f)–7-1.02K(6)(i)  Reserved 
7-1.02K(6)(j) Lead Safety 
7-1.02K(6)(j)(i) General 
Reserved 

7-1.02K(6)(j)(ii) Lead Compliance Plan 
Section 7-1.02K(6)(j)(ii) applies if a bid item for a lead compliance plan is shown on the Bid Item List. 

Regulations containing specific Cal/OSHA requirements when working with lead include 8 CA Code of 
Regs § 1532.1. 

Submit a plan: 

1. That documents your compliance program to prevent or minimize worker exposure to lead 
2. Including the items listed in 8 CA Code of Regs § 1532.1(e)(2)(B) 
3. Sealed and signed by a CIH 
 
Allow 7 days for review. Obtain authorization for the plan before starting any activity that presents the 
potential for lead exposure. 

Before starting any activity that presents the potential for lead exposure to employees who have no prior 
training, including State employees, provide a safety training program to these employees that complies 
with 8 CA Code of Regs § 1532.1 and your lead compliance plan. 

Submit copies of air monitoring or job site inspection reports made by or under the direction of the CIH 
under 8 CA Code of Regs § 1532.1 within 10 days after the date of monitoring or inspection. 

Supply personal protective equipment, training, and washing facilities required by your lead compliance 
plan for 5 State employees. 

7-1.02K(6)(j)(iii) Earth Material Containing Lead 
Reserved 

7-1.02K(6)(j)(iv–viii) Reserved 
7-1.02K(6)(k)–7-1.02K(6)(t)  Reserved 
7-1.02L  Public Contract Code 
7-1.02L(1)  General 
Reserved 

7-1.02L(2)  Antitrust Claims 
In entering into a public works contract or a subcontract to supply goods, services, or materials pursuant 
to a public works contract, the contractor or subcontractor offers and agrees to assign to the awarding 
body all rights, title, and interest in and to all causes of action it may have under section 4 of the Clayton 
Act (15 U.S.C. Sec. 15) or under the Cartwright Act (Chapter 2 (commencing with § 16700) of Part 2 of 
Division 7 of the Business and Professions Code), arising from purchases of goods, services, or materials 
pursuant to the public works contract or the subcontract. This assignment shall be made and become 
effective at the time the awarding body tenders final payment to the contractor, without further 
acknowledgment by the parties. [Pub Cont Code § 7103.5 (b)] 
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2. State and federal laws and regulations governing hazardous waste 
3. County and municipal ordinances and regulations governing hazardous waste 
 
Within 5 business days of transporting Department-generated hazardous waste, submit documentation of 
proper disposal from the receiving landfill. 

14-11.08  MATERIAL CONTAINING HAZARDOUS WASTE CONCENTRATIONS OF AERIALLY 
DEPOSITED LEAD 
14-11.08A  General 
Section 14-11.08 applies if management of material containing hazardous waste concentrations of ADL is 
specified in the special provisions. Section 14-11.08 includes specifications for hazardous waste 
management while excavating, stockpiling, transporting, placing, and disposing of material containing 
hazardous waste concentrations of ADL. 

Excavate, reuse, and dispose of material containing ADL under the rules and regulations of the following 
agencies: 

1. US Department of Transportation 
2. US EPA 
3. California Environmental Protection Agency 
4. CDPH 
5. DTSC 
6. Cal/OSHA 
7. California Department of Resources Recycling and Recovery 
8. California Air Resources Board 
 
14-11.08B  Definitions 
Type Y-1 material: California hazardous waste that may be reused under a variance from the DTSC if 

the contaminated soil is placed at least 5 feet above the maximum historic elevation of the water table 
and covered with at least 1 foot of nonhazardous soil. This material contains ADL in average 
concentrations of 1.5 mg/L or less extractable lead and 1,411 mg/kg or less total lead. The average 
concentrations are calculated using the 90 percent upper confidence limit. The extractable lead 
concentrations are determined by a modified waste extraction test using deionized water as the 
extractant. 

Type Y-2 material: California hazardous waste that may be reused under a variance from the DTSC if 
the contaminated soil is placed at least 5 feet above the maximum historic elevation of the water table 
and protected from infiltration by pavement that will be maintained by the Department. This material 
contains ADL in average concentrations between 1.5 and 150 mg/L extractable lead and between 
1,411 mg/kg and 3,397 mg/kg total lead. The average concentrations are calculated using the 90 
percent upper confidence limit. The extractable lead concentrations are determined by a modified 
waste extraction test using deionized water as the extractant. 

Type Z-2 material: Department-generated California hazardous waste that must be disposed of at a 
California Class I disposal facility. Type Z-2 material is either: 

1. Surplus material that contains ADL in average concentrations greater than or equal to 1,000 mg/kg 
total lead or 5.0 mg/L soluble lead. The average concentrations are calculated using the 95 percent 
upper confidence limit. The soluble lead is tested using the California Waste Extraction Test. 

2. Material that contains ADL in average concentrations greater than 3,397 mg/kg total lead or 150 mg/L 
extractable lead. The average concentrations are calculated using the 90 percent upper confidence 
limit. The extractable lead concentrations are determined by a modified waste extraction test using 
deionized water as the extractant. 

 
Type Z-3 material: Department-generated federal hazardous waste that must be disposed of at a 

California Class I disposal site. This material contains ADL in average concentrations greater than 5.0 
mg/L soluble lead using a 95 percent upper confidence limit as tested under the toxicity characteristic 
leaching procedure. 
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14-11.08C  Site Conditions 
Concentration data and sample location maps for ADL are included in the Information Handout. 

14-11.08D  Submittals 
14-11.08D(1)  General 
Reserved 

14-11.08D(2)  Excavation and Transportation Plan 
Within 15 days of Contract approval, submit 3 copies of an excavation and transportation plan for material 
containing hazardous waste concentrations of ADL. 

If the plan requires revisions, the Department provides comments. Submit a revised plan within 7 days of 
receiving comments. The Engineer may allow construction to proceed while minor revisions or 
amendments are being completed. 

The excavation and transportation plan must comply with: 

1. DTSC regulations 
2. Variance regarding the use of material containing ADL 
3. Cal/OSHA regulations 
4. Requirements for the design and development of a sampling plan, statistical analysis, and reporting 

of test results under US EPA, SW 846, "Test Methods for Evaluating Solid Waste," Volume II:  Field 
Manual Physical/Chemical, Chapter 9, section 9.1 

 
14-11.08D(3)  Burial Location Report 
Reserved 

14-11.08D(4)  Bill of Lading 
Submit copies of the bills of lading as an informational submittal upon placement of Type Y-1 or Y-2 
material in its final location. 

14-11.08E  Dust Control 
Prevent visible dust migration during excavation, transportation, placement, and handling of material 
containing hazardous waste concentrations of ADL under section 14-11.04. 

14-11.08F  Air Monitoring 
Reserved 

14-11.08G  Material Management 
Reserved 

14-11.08H  Surveying Type Y-1 or Y-2 Material Burial Locations 
Survey the bottom and top perimeters of each location where you bury Type Y-1 or Type Y-2 material. 

The survey must be performed by or under the direction of one of the following: 

1. Land surveyor licensed under the Bus & Prof Code Ch 15, starting with § 8700 
2. Civil engineer licensed before January 1, 1982 under the Bus & Prof Code Ch 7, starting with § 6700 
 
Survey 10 points to identify each burial location horizontally and vertically within the specified accuracies 
and to create closed polygons of the bottom and top perimeters of the burial location. If needed to 
adequately define the polygon, survey additional points. Establish the position of the bottom and top 
perimeters before placing subsequent layers of material that obstruct the location. 

Report each burial location in California state plane coordinates in US survey feet within the appropriate 
zone of the California Coordinate System of 1983 (CCS83) and in latitude and longitude. Reference 
horizontal positions to CCS83 (epoch 2007.00 or later National Geodetic Survey [NGS] or California 
Spatial Reference Center [CSRC] published epoch) to an accuracy of 3 feet horizontally. Identify the 
survey points to an accuracy of 1 foot vertically. Reference the top and bottom elevations of the burial 
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locations to North American Vertical Datum of 1988 (NAVD88). Report the accuracy of spatial data in US 
survey feet under Federal Geographic Data Committee (FGDC)-STD-007.1-1998. 

The Department does not pay for: 

1. Stockpiling of material containing ADL unless the stockpiling is ordered 
2. Sampling and analysis unless it is ordered 
 
14-11.08I  Material Transportation 
Before traveling on public roads, remove loose and extraneous material from surfaces outside the cargo 
areas of the transport vehicles. Place tarpaulins or other cover over the cargo as described in the 
authorized excavation and transportation plan. You are responsible for costs due to spillage of material 
containing ADL during transport. Transportation routes for Type Y-1 or Type Y-2 material must only 
include the highway. 

14-11.08J  Disposal 
Transport and dispose of material containing hazardous waste levels of lead under federal and state laws 
and regulations and county and municipal ordinances and regulations. Laws and regulations that govern 
this work include: 

1. Health & Safety Code § 25100 et seq 
2. 22 CA Code of Regs § 66250 et seq 
3. 8 CA Code of Regs 
 
The Department does not pay for additional sampling and analysis required by the receiving landfill. 

14-11.09  MINIMAL DISTURBANCE OF MATERIAL CONTAINING HAZARDOUS WASTE 
CONCENTRATIONS OF AERIALLY DEPOSITED LEAD 
14-11.09A  General 
Section 14-11.09 applies if minimal disturbance of material containing hazardous waste concentrations of 
ADL is specified in the special provisions. Section 14-11.09 includes specifications for handling and 
managing material containing hazardous waste concentrations of ADL when there is a minimal 
disturbance. 

Compliance with 22 CA Code of Regs is not required where there is minimal disturbance of hazardous 
waste concentrations of ADL. 

Hazardous waste concentrations of ADL are typically found within the top 2 feet of material in unpaved 
areas of the highway. Management of this material exposes workers to health hazards that must be 
addressed in your lead compliance plan. 

14-11.09B  Material Management 
Handling of material containing ADL must result in no visible dust migration. Use dust control measures. 
A means of controlling dust must be available at all times when handling material in work areas 
containing ADL at hazardous waste concentrations. 

Separate material from vegetation. The resulting soil must remain on the job site. 

Surplus material from the areas containing hazardous waste concentrations of ADL must remain in the 
area of disturbance. Do not dispose of surplus material outside the highway. 

14-11.10  NATURALLY OCCURRING ASBESTOS 
Reserved 

14-11.11  DEPARTMENT-GENERATED CONTAMINATED SOIL 
Reserved 
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Cal/EPA State of California

STATEWIDE AGREEMENT FOR CALTRANS FOR REUSE 
OF AERIALLY DEPOSITED LEAD-CONTAMINATED SOILS

You are invited to review and comment on a draft agreement between the 
Department of  Toxic Substances Control (DTSC) and the California Department 
of  Transportation (Caltrans) for Caltrans to reuse soil containing elevated 
concentrations of  aerially deposited lead during highway improvement projects. 
The agreement applies to various freeway/highway construction projects in all 
Caltrans Districts statewide.  Previously, Caltrans used a variance issued by DTSC 
to reuse ADL-contaminated soil.

March 24, 2016 - 

May 10, 2016

DTSC will accept public
comments on the Statewide 
Agreement for Caltrans during the 
public comment period beginning 
March 24, 2016 through 
May 10, 2016.  All comments must 
be received by May 10, 2016. Send 
all comments to:

Perry Myers, Project Manager
8800 Cal Center Drive

Sacramento, California 95826
(916) 255-3708

Perry.Myers@dtsc.ca.gov

Public meeting and hearing held:

Tuesday, May 3, 2016
6:00 P.M. - 8:00 P.M.

North Highlands-Antelope Library 
4235 Antelope Road

Antelope, California 95843
and

Thursday, May 5, 2016
6:00 P.M. - 8:00 P.M.

Lynwood Library
11320 Bullis Road

Lynwood, California 90262

March 2016

Public Comment Period

SITE BACKGROUND
Until the mid-1980’s gasoline and other fuels contained lead as an additive. As 
each motor vehicle traveled the highways, tiny particles of  lead were emitted in 
the exhaust and settled on the soils next to the freeways and roads. Most of  the 
time, lead tends not to move very far or very fast in the environment.  Over the 
years, lead built up alongside the freeways and roads. Caltrans highway-widening 
projects disturb the soils, some of  which contains lead.  DTSC regulations 
specify at what levels lead in soil is considered to be a risk. In areas where road 
construction will occur, Caltrans has found levels of  lead that are higher than 
DTSC’s specifi cations. The lead is found within 30 feet of  the edge of  the 
pavement and within the top six inches of  the soil. In some cases, the lead is as 
deep as two to three feet below the surface.



HEALTH RISK ASSESSMENT
Lead is toxic and it is present everywhere in the 
environment, most often at very low levels. If  lead gets 
into the body above certain levels, it can cause damage 
to the nervous system or blood cells. Children are at 
the highest risk because their bodies are still developing.  
In children, even relatively low blood lead levels can 
cause learning disabilities.  However, lead must enter the 
bloodstream to be harmful.  

People can absorb lead into their blood in several ways. 
Adults, and especially children, could swallow lead that 
is attached to small dirt particles that gets into their 
mouths or on their hands. People can also swallow lead 
if  it has gotten into drinking water. There are other 
routes of  exposure, but DTSC does not believe that 
those routes apply in this case.

VARIANCE HISTORY 
In April 1996, Caltrans asked DTSC to grant a 
variance from the hazardous waste rules to allow road 
construction projects to reuse soils containing lead from 
motor vehicle exhaust on the project site. Although the 
level of  lead found in some areas is higher than that 
which is considered to be hazardous waste, Caltrans 
proposed to reuse the soil along the freeways and roads 
under construction without posing a threat to human 
health or the environment. 

Caltrans identifi ed several potential uses for the soil 
containing lead. These included:

raising ground level for building park-and-ride 
lots and placing under new roads;
building embankments at freeway overcrossings 
and interchanges;
creating small hills along parts of  freeways and 
roads;
using as backfi ll for structures, to replace soils 
which construction crews remove to construct 
sound walls;
re-fi lling trenches and holes created by removing 
obstacles, such as trees and barriers that are no 

•

•

•

•

•

longer needed; and
as roadbase fi ll, to level out the ground.

In addition, Caltrans has incorporated sections in its 
contracts with construction contractors that would require 
contractors to handle the lead-contaminated soil in certain 
ways. For example, soil found to contain lead would be 
kept separate from non-hazardous soil and the contractor 
would have to take dust control and security measures to 
keep people from coming into contact with it until it is 
reused. The lead would stay in place (beneath the road, 
highway, freeways, or a thick layer of  clean soil, etc.) for 
the life of  the highway. Even though current freeways and 
roads are designed to last 30 to 50 years, Caltrans notes 
that additional upgrades and widening are much more 
likely than abandoning old freeways. Therefore, the lead 
remains secure, and human health and the environment 
are protected. 

In reviewing the variance request, DTSC studied how 
people might be exposed to the lead left in the soil and 
how best to protect their health. DTSC concluded that 
Caltrans could reuse soil containing lead as long as the 
concentration is below a certain level and people are kept 
from coming into contact with the lead-containing soil. 

DTSC approved Caltrans request for a variance and it 
has been updated and renewed periodically from 1996 to 
the present. The current variance has been in effect since 
2009. In June 2015, DTSC made the decision to transition 
from a variance to a new Agreement between DTSC and 
Caltrans to better manage soil with lead from vehicle 
exhaust that is disturbed during highway improvement 
projects in the State rights-of-way.

THE NEW AGREEMENT
The new Agreement DTSC is proposing to approve is 
similar to the variance with additional special provisions. 
This section outlines key conditions of  the Agreement:

The Agreement would only apply to soils containing 
lead from motor vehicle exhaust; 
Caltrans must sample and test soils for lead 
content;

•

•

•



When implementing the Agreement, Caltrans must obtain the approval of  other state, regional, and local regulatory 
authorities;
Caltrans must take certain steps when lead is at or above specifi ed levels;
Caltrans will properly dispose of  lead-containing soil for which it has no use;
Caltrans will be restricted to placing the soils only in areas that are at least fi ve feet above the maximum water table 
elevation;
Caltrans must take precautions with lead-contaminated soil that it digs and must keep it covered with thick plastic 
until it is reused; 
Caltrans may reuse the soil within the designated freeway corridor from which it came; and
Caltrans will keep records and provide detailed reports to DTSC when it handles the soil containing lead. Caltrans 
will make copies of  those records available to the public at applicable Caltrans District offi ces and at the appropriate 
information repositories.

The proposed Agreement contains several other detailed technical requirements as well.  The table below shows the 
actions that Caltrans may take depending on the lead concentration of  the soil.

Minimum Cover Requirements for ADL-contaminated Soil
Based on Extractable and Total Lead Concentrations

Extractable Lead Concentration Total Lead Concentration Minimum Cover Requirement

Less than 5 mg/l CA-WET and Less than 320 mg/kg No cover requirement
Greater than 5 mg/l  CA-WET and 
equal to or below 1.5 mg/l DI-WET

or Greater than 320 mg/kg 
but equal to or below 1600 
mg/kg

One foot of  clean soil

Greater than 1.5 mg/l DI-WET but 
equal to or below 150 mg/l DI-WET

or Greater than 1600 mg/kg 
but equal to or below 3200 
mg/kg

Pavement structure

Greater than 150 mg/l DI-WET or Greater than 3200 mg/kg Subject to full regulation as 
hazardous waste

*  This is the minimum requirement. Such soil may alternatively be covered by a pavement structure.

To put the numbers shown in the table in context, soil containing lead with levels below 80 parts per million (ppm) is 
considered appropriate for use without restrictions at any property. Soil containing lead with levels below 320 ppm but 
above 80 ppm is considered appropriate for use at commercial properties but not residential properties. 

Finally, as Caltrans plans and designs its highway projects, each project must comply with Federal as well as State 
environmental quality laws.  

CALIFORNIA ENVIRONMENTAL QUALITY ACT
DTSC has chosen to evaluate the decision to enter into an agreement with Caltrans for the management of  lead containing 
soils through the California Environmental Quality Act (CEQA) to determine if  it could have signifi cant adverse impacts.  
DTSC completed an Initial Study and determined that the proposed project would not have a signifi cant adverse impact.  
This fi nding is described in the Negative Declaration.

•

•
•
•

•

•
•



The environmental assessment included areas that could potentially be affected (soil, air, surface and ground water, 
transportation, public health and safety, etc.).  DTSC analyzed the potential for residents, school children, etc., to be 
exposed to the lead-contaminated soil.  The fi nding that the project would not have an adverse impact on the environment 
was based on:

the low level of  toxicity of  the lead at the concentrations in the contaminated soil
the lead-contaminated soil would be properly managed, tracked, and monitored and would not move.

NEXT STEPS
DTSC will review and consider comments received during the public comment period before making a fi nal decision 
to approve, modify or deny the new Agreement. If  comments are received from the community on the Statewide 
Agreement for Caltrans, DTSC will prepare a “Response to Comments” at the completion of  the public comment 
period. Anyone who submits comments will receive a copy of  the “Response to Comments”. Additionally, a copy of  the 
“Response to Comments” would be placed in the information repositories.

INFORMATION REPOSITORIES
The Statewide Agreement for Caltrans, and project-related documents can be viewed at:
Central Library
828 I Street
Sacramento, California 95814
(916) 264-2700
Call for hours

Southern - Caltrans
120 South Spring Street
Los Angeles, California 90012
(213) 897-0693
Call for hours

Central Valley - Caltrans
1352 West Olive Avenue
Fresno, California 93728
(559) 488-4082
Call for hours

DTSC-Sacramento
8800 Cal Center Drive
Sacramento, California 95826
(916) 255-3758 
Call for appointment

DTSC CONTACT INFORMATION
The following individuals can be contacted with any questions or concerns you may have regarding the project.
Perry Myers
Project Manager
(916) 255-3708
Perry.Myers@dtsc.ca.gov

Tammy Pickens
Public Participation Specialist
(916) 255-3594 or (866) 495-5651
Tammy.Pickens@dtsc.ca.gov

Russ Edmondson
Public Information Offi cer
(916) 323-3372
Russ.Edmondson@dtsc.ca.gov

•
•



Appendix J: American Water Safety Requirements

1. Contractor Safety Requirements
2. Contractor Safety Orientation Checklist
3. Contractor Health and Safety Questionnaires (pending)







 

 

Appendix K: American Water Electrical Requirements 
 

1. Acceptable Electrical Equipment Manufacturers and Suppliers 
2. Recommended Electrical Design Criteria and Standards 
3. Electrical Pre-Job Briefing 
4. Power System Study and Arc Flash Analysis Requirements 
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AMERICAN WATER 
ACCEPTABLE ELECTRICAL EQUIPMENT MANUFACTURERS AND SUPPLIERS 

 
The following listing is intended to identify those manufacturers that are generally acceptable and 
capable of meeting American Water’s Recommended Design Standards, and provides a unified 
approach in design, maintenance and operation across the entire Company.  Unless specifically 
indicated, the naming of the manufacturers outlined below is not intended to provide the specified 
“order” for equipment selections.  The list should be reviewed with the Water Company during the 
initial design phase to add or eliminate any manufacturers that are preferred or rejected by the local 
Operations team. The Consultant may propose other suppliers/manufacturers for Owner review and 
acceptance based on the specific nature of the Work and site location and/or conditions. The 
Consultant shall include a listing of proposed major electrical equipment manufacturers with the 
Design Memorandum for consideration by the Owner.  The Basis of Design shall be established 
based on the Owner’s preferences. 
 

Equipment Description Manufacturers 
MV Switchgear – Vacuum Breaker, Draw-
Out 

Cutler-Hammer 
Square D 
Siemens 
General Electric  

Medium Voltage Automatic Transfer 
Switchgear (Circuit Breaker Transfer 
Equipment – Manual or Automatic) 

Cutler-Hammer 
Square D 
Siemens  
General Electric  
Or Acceptable Manufacturer from above provided by 
Generator Equipment Manufacturer (subject to Owner 
approval) 

MV Fusible Switchgear Cutler-Hammer 
Square D (Note - HVLcc Type Equip Not Accepted) 
Siemens  
General Electric 
S&C 

MV Switchgear – SF6 Type Not Preferred Equipment  
MV Motor Control Equipment, MC Lineups 
(FVNR, RVSS Equipment) 

Cutler-Hammer  
Siemens 
General Electric 

MV Variable Frequency Drives Toshiba  
Cutler-Hammer  
Siemens/Robicon  

LV Power Distribution Equipment – (Swgr, 
Swbds, Panelboards, Circuit Breakers, 
etc) 

Cutler-Hammer 
Square D 
Siemens 
General Electric 

Transformers – Dry Type, VPI, VPE 
Insulation 

Cutler-Hammer 
Square D/Sorgel 
Siemens 
ABB 

Transformers – Cast-Coil Square D/Sorgel 
ABB 

Transformers – Liquid-Filled Not Preferred Equipment  
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Equipment Description Manufacturers 
Protection Relays & Monitoring Relays for 
Voltage, Current, Phase Loss, Etc. 

SEL (Schweitzer Engineering Laboratories) 
Other acceptable manufacturers may include the following 
(subject to prior approval by AW Engr / Owner) All to be 
provded with Fiber-Optic Communications over Ethernet / 
Modbus TCP/IP 

Power Quality Metering, Motor Monitoring 
& Feeder Protection Relays 

SEL 735, SEL 710, SEL 751A, SEL-489 
Other SEL devices as applicable for the design of 
the power distribution system.  
Communications to utlilize fiber-optic interface; dual-port for 
loop configuration where available. Copper communications to 
be utilized only where specifically indicated.  All to be provded 
with Fiber-Optic Communications capability Ethernet / Modbus 
TCP/IP and DNP3 

Low Voltage Motor Control Centers Cutler-Hammer 
Siemens 
General Electric  

Full Voltage Motor Starters Cutler-Hammer 
Siemens  
General Electric 

Reduced Voltage (Solid-State, Soft Start) 
Motor Starters 

Cutler-Hammer 
Siemens  
General Electric 
Danfoss  
Benshaw 

Low Voltage Variable Frequency Drives – 
Stand Alone Applications (Free-Standing 
or Wall Mounted Units) 
 
NOTE: All VFD equipment to be “Heavy Duty” / 
“Industrial Duty” and rated for 50 C. and shall 
be CT rated regardless of load type. Cooling 
fans shall be accessible without requiring total 
dismantling of the drive assembly; top outlet 
discharge preferred. 
 
“HVAC Rated” Drives are Not Permitted 
 
 ** NEMA4X Note: Drive assembly to be rated 
NEMA 4x by manufacturer; use of open 
chassis or NEMA 1 drives installed in NEMA 4x 
enclosure is not suitable in meeting this 
criteria. 

Free-Standing – Wall or Floor Mounted 
Toshiba  
ABB  
Siemens/Robicon 
Danfoss 
Benshaw  
Yaskawa  
 
NEMA 4X Type (where required)** 
Yaskawa  
T B Woods 
 
Harmonic Filters (where required) 
TCI 
Mirrus 

Low Voltage Variable Frequency Drives – 
Part of MCC Lineup/Equipment 
(Not an AW preferred method) 
 

Cutler-Hammer 
General Electric 
Square D 
Seimens 

Low Voltage Automatic or Manual Transfer 
“Switches” – Contactor Type assembly 

ASCO 4000 Series (unless otherwise suitable) 
Cutler-Hammer 
GE/Zenith 
Russelectric 
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Equipment Description Manufacturers 
Low Voltage (Service Entrance Rated where 
applicable) Automatic Transfer Equipment 
(Circuit Breaker Transfer Equipment – 
Manual or Automatic) 
NOTE: Circuit Breaker – Main and Circuit 
Breaker – Standby REQUIRED unless 
specifically accepted otherwise 

Cutler-Hammer/Eaton 
Square D 
Russelectic Switchgear 
General Electric 

Uninterrupted Power Supplies APC 
Powerware 
General Electric  
Mesta 
Liebert 
MCG 

Surge Protective Devices (UL-1449, Rev 3 
Compliant and Listed/Labeled) 

APT – Advanced Protection Technologies  
MCG 
APC 

Lighting Fixtures – Fluorescent T-8 lamps, 
Program-Start Ballasts, Indoor Enclosed 
and Gasketed Fluorescent for Damp and 
Wet Locations (Process and Chemical 
Rooms)  

EPCO GFF Series w/SS Latches, Simkar EN 2 or 3 
w/SS Latches, Holophane ERS Series, Lithonia 
FSW or FHE Series, ILS 
Others as accepted by Owner 
(Note – the use of fixtures similar to Lithonia DMR Series, 
Columbia LUN Series, Simkar OV450, etc are generally 
prohibited due to on-going physical / performance issues 
associated with this type of design (limited latches retaining 
sealed integrity of the assembly) ). Fixture selection is to take 
into consideration lamp output, lumen maintenance, and 
environmental factors associated maintainability of the overall 
system. 

Lighting Fixtures – Fluorescent T-8 lamps, 
Program-Start Ballasts,  Indoor dry 
applications 

Benjamin, Philips, 
Keene, Lithonia and 
Others as accepted by Owner 

Lighting Fixtures – Fluorescent T-8 lamps, 
Program-Start Ballasts,  Indoor Hazardous 
Locations 

Appleton 
Crouse-Hinds 
Killark 
Others as accepted by Owner 

Lighting Fixtures – LED Indoor Lithonia 
Philips 
Cree 
Others as accepted by Owner 

All LED luminaires must be UL Listed (e.g. UL8753 / UL8750) and tested to IESNA LM-79 and 
LM-80 standards and that the results of those tests must be submitted to the Owner as part of the 
submittal review process. LED fixtures to be provided with a 5 year warranty covering the driver, 
the LED components and the luminaire.  
Lighting Fixtures – LED Outdoor RAB 

Cree 
Philips 
Dialight 
Lithonia 
Others as accepted by Owner 

Lighting Fixtures – HPS Outdoor Holophane, Infranor 
Devine, Philips 
Others as accepted by Owner 
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Equipment Description Manufacturers 
Lighting Control - Occupancy Sensors Sensor Switch (High Humidity / Low Temperature 

Type) – process & chem. Areas 
Leviton, Hubbell, P&S along with others mfgrs and 
products to be provided as determined suitable for 
the location and environment where installed.  
NOTE: Technology (passive IR, ultrasonic, or dual) to be 
based on location where installed. 

Lighting Control – Daylight Harvesting 
and/or Special Function and Dimming  

Lutron 
Wattstopper 
Day Light Controls 
Others as accepted by Owner 

Control and Timing Relays (“Ice-cube” 
relay style) 

Diversified 
Potter Brumfield 
Syrelec 
Allen Bradley 
Square D 
Cutler-Hammer 
Seimens 
Releco 
Others as accepted by Owner 

Push Buttons, Selector Switches & Pilot 
Lights (30 mm minimum size devices, 
NEMA 4X style preferred and high-
intensity LED pilot lamps) 

Cutler-Hammer 
Square D  
Seimens 
Allen Bradley 
Kraus & Naimer 

Definite Purpose Relays and Contactors Cutler Hammer 
Square D 
Siemens 
Allen Bradley 

Industrial Plugs & Receptacles  Meltric Corp. 
Hubbell 
Leviton 
Others as accepted by Owner 

PVC Coated Rigid Steel Conduit Ocal 
Robroy 

Fiberglass Conduit Champion 
FRE 

Power Generation Equipment – (Diesel 
engine driven units) 

Onan/Cummins 
Caterpillar 
Kohler 
Others only as determined accepted by Owner 

Corrosion Resistant Wiring Devices Woodhead, http://www.woodheadsales.com 
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AMERICAN WATER ENGINEERING 
RECOMMENDED ELECTRICAL DESIGN CRITERIA AND STANDARDS 

 
INTRODUCTION 

Design of safe, reliable, and cost effective electrical power distribution systems is an essential aspect of 
the design of water and wastewater pumping, storage, and treatment facilities.  Safety begins with 
proper sizing, coordination, selection, and installation of appropriate materials and power system 
components, all of which are critical to minimize the risk of worker injury and equipment damage from 
electrical hazards.  Reliability is also tied to proper design and equipment selection because power 
system components are subject to unique thermal, magnetic, and vibration forces on an often 
continuous basis.  Cost-effectiveness is impacted by numerous design decisions, including equipment 
location/layout, operating voltage, equipment specifications, design safety factors, environment, etc. 

The purpose of this standard is to provide recommendations for electrical system design criteria and 
standards that American Water Engineering has found to be effective for maximizing value by assuring 
safe, reliable, and cost-effective electrical power system installations.  None of the recommendations 
included herein shall be construed as superseding local building code requirements, and all facility 
designs and installations must fully comply with current electrical and building code requirements 
applicable to the project.  In addition, it is the responsibility of the designer to develop a fully integrated 
and complete set of design plans and specifications based to the degree possible on these design 
recommendations.   

Included with this guidance document are the following two attachments: 

1. Attachment A – Power System Studies & Arc Flash Hazard Analysis Requirements.  Provides 
detailed requirements for performing electrical coordination analysis and arc flash hazard 
assessments.  These requirements are considered essential for a complete, coordinated design 
and should be included as part of a consultant’s design scope of services. 

2. Attachment B – Acceptable Electrical Equipment Manufacturers List.  Identifies acceptable 
manufacturers for electrical equipment and systems. This listing is to be reviewed with the 
Owner prior to implementing the design in order to establish preferred sourcing of equipment 
and suppliers based on Owner preference, service/support and availability. The list is not 
intended to establish an order of preference; only manufacturers who have demonstrated 
capability to provide materials and quality of construction for the intended installations and 
applications. Other sources may be considered if accepted by the Owner in advance of the 
Design Memorandum submission. Any revisions are to be documented in writing with this 
submission.  

POWER DISTRIBUTION AND ARC FLASH HAZARD CONSIDERATIONS 

Arc flash hazard evaluations have continually shown that the incoming (line-side) terminations on 
277/480 VAC and/or 480 VAC services pose significant risk due to high incident energy levels.  
Frequently, incident energy at the incoming service exceeds 40 cal/cm2, or PPE-4 level of protective 
equipment. To address this issue, AW recommends installing the incoming main service disconnect 
device in a separate enclosure, and then sub-feeding from this over-current protection (OCP) device to 
a main lug panel or distribution assembly. While this may still pose the risks at this service-entrance 
location, it is intended that the design and selection of the main device will lower the incident energy 
associated with the downstream equipment to a level below the PPE-4 maximum protective equipment 
available for any energized work required.  
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AW recommends only circuit breakers (no fusible switch equipment) be used for this main service over-
current protection device. This allows the operator to “reset” the main in the event of a “trip” incident 
without having to “open” the equipment (to check fuses, etc.). This “main” should also be provided with 
the metering input components and devices as outlined herein under item #12 – “Power 
Monitoring/Metering and Protective Relaying”.  

For those facilities where it is intended to also provide permanent or portable standby generator power, 
AW recommends considering the use of circuit breaker transfer equipment in lieu of contactor-based 
transfer equipment (e.g., typical Asco transfer switch). Benefits include combined (but shielded) circuit 
breakers for the utility and generator protection, UL service-entrance listed as well as UL-1008 
listed/labeled for automatic transfer switch (ATS) applications and non-automatic operation associated 
with portable generator installations. AW has developed a configuration including standard and 
“optional” features associated with this equipment. The use of contactor based ATS equipment requires 
the use of a separate “Main” as well as an additional “generator circuit breaker” for those applications 
involving portable generator connections, and a shunt-trip interface with any permanently installed 
generator. Overall, the circuit breaker type ATS equipment typically represents a lower cost and 
requires less physical space within the facility providing a cost-effective solution where provided. For 
those facilities and service areas where contactor-based ATS equipment is already in service, the 
Owner may elect to continue to provide this type of equipment.  However, the features and functions 
outlined as needed for OCP and Arc Flash Hazard isolation and protection are to be provided. 

Portable standby generator installations offer unique challenges. Many of our portable generators are 
over-sized for the smaller stations they serve. As such, the OCP device on the generator will typically 
be larger than the service equipment ampacity ratings in the facility. This is the reason for the 
“generator circuit breaker” recommended above. Without this additional device, the station equipment is 
not adequately protected against an over-current event. The shunt-trip device mentioned previously is 
necessary to “trip” the circuit breaker on the permanently installed generator in order to isolate this 
power from the building system in the event of an emergency (fire or similar event). The use of the 
circuit breaker type ATS equipment addresses this concern and is part of the reason AW recommends 
consideration of this type equipment. 

Connection of portable generators is another area which is to be carefully considered. The use of 
portable generators with large cables and connector bodies poses risks during the installation and 
connection of these devices to the station. To address this, AW recommends using a color coded pin 
and sleeve type connector assembly in lieu of the three-phase connector plug and receptacle method. 
This allows easier and safer connectivity of the equipment by operational staff during an event.  

TECHNICAL CRITERIA AND DESIGN STANDARDS 

1. Basic Electrical Materials and Raceways 
  

a. All materials shall be suitable for the location and environment where installed.  
b. Control panels and related enclosures in corrosive areas shall generally be non-metallic type 

with non-metallic hardware; NEMA 12 metallic or non-metallic in non-corrosive areas unless 
otherwise accepted. The use of stainless steel enclosures should be limited to areas not 
exposed to chlorine fluoride fumes. Provide NEMA 4X non-metallic enclosures in these and 
other corrosive areas. 

c. All feeders (and branch circuits rated 100 amps and larger) shall be provided in rigid hot-dipped 
galvanized steel (RGS) or aluminum conduit. The use of fiberglass conduit is an acceptable 
alternative where approved by the Owner. Other building areas to utilize raceway materials as 
outlined herein (see 2 below) unless otherwise indicated. Exposed exterior locations may utilize 
hot-dipped RGS or aluminum conduit where determined suitable for the application. 
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Additionally, the use of fiberglass conduit is acceptable where determined to be suitable for the 
location and application. The use of intermediate metal conduit (IMC) is prohibited anywhere on 
the project. The use of electro-metallic tubing (EMT) is prohibited on any Industrial Buildings 
and Related Type Areas as outlined below. 

d. All conduit fittings to utilize gasketed screw covers; clip cover fastening type fittings are 
prohibited. Provide “Myers hub” type connectors associated with exterior and wet location 
enclosures.  

e. Where served from overhead or above, raceway penetrations into buried or below grade 
equipment / enclosures and exposed exterior equipment enclosures shall not enter the top; they 
shall enter the bottom side and be provided with a means for draining moisture from the 
raceway and sealed between the raceway and the enclosure with duct-seal material. These 
enclosures shall be provided with a vapor corrosion inhibitor (Cortec, or equivalent) sized 
appropriately for the interior volume of the cabinet. 

f. Receptacles and switches to be heavy-duty rated, 20 ampere minimum rated; material type and 
configuration to be suitable for the application. 

g. Control Station devices should be NEMA 12 minimum; NEMA 4X rated in corrosive and damp 
locations where available; all devices to be 30 mm minimum size for gloved operation. All pilot 
lights are to be high intensity 120 VAC LED type; red for “run”, green for ‘off”. Other colors to be 
coordinated with the Water Company to match existing conventions or as requested; generally 
in accordance with NFPA-79, Table 10.3.2. 

 
2. Raceway Material and General Applications 

 
a. GENERAL NOTE:  Raceways are not permitted to be installed concealed in water-bearing 

walls. All equipment, devices and raceways shall be installed on the dry-side wall surface using 
nominal 7/8" non-metallic channel support stand-offs installed vertically to allow ventilation air to 
pass behind equipment and raceways. Fastening hardware to be 316 Stainless Steel 

 
The following general criteria are to be used for raceway material selection and installations. This listing is not 
intended to address all applications and/or specific equipment requirements which may be outlined elsewhere 
on the Engineer’s Drawings or indicated in the Specifications. 

 
b. Industrial Buildings and Related Type Facilities or Areas: 

 
1) Chemical Storage and Dispensing (non-hazardous materials) 

 
i. Exposed from Finished Floor to 8"-0" AFF 

 
a. PVC Coated rigid galvanized steel (RGS) Conduit and Liquidtight Flexible Metal 

Conduit are recommended. PVC Schedule 40 Conduit and Non-Metallic Liquid-tight 
Flexible raceways may be used in areas where not subject to physical damage from 
O&M activities such as chemical deliveries or vehicular traffic. 

b. Outlet and Junction Boxes - PVC Coated, Cast Type, FD capacity for use with the 
PVC Coated RS Conduit. As above, where non-metallic raceways are utilized, the 
use of non-metallic outlet and junction boxes may be provided. 

c. All outlet cover plates to be "in-use", weather-protected type and gasketed. 
 
ii. Exposed 8'-0" AFF and above within the room 

 
a. PVC Schedule 40 Conduit may be used in lieu of PVC Coated RS Raceways. Where 

provided, the Contractor shall include the use of expansion and axial connectors as 
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recommended by the non-metallic raceway Manufacturer (not just at building 
expansion points). 

b. Junction Boxes - PVC, FD capacity for use with the PVC Conduit System. 
 
iii. NOTE:  No "in-floor" conduit or floor penetrations are permitted within chemical 

containment areas. 
 

iv. The use of fiberglass conduit systems is permitted to be used in place of the PVC 
Coated RGS raceways and PVC Schedule 40 Conduit hybrid systems outlined above. 
As above, no penetrations within the chemical containment areas are permitted. 
 
Engineers NOTE - Potentially, a listing or some other form for identifying which chemicals / areas 
require the use of seal-offs will need to be determined and included in the Contract Documents 
(below) 

 
v. Transitions from Chemical Storage and Dispensing Areas to other building areas shall 

utilize PVC Coated RS Conduit within the area and transition to RGS material where 
extending to a non-chemical area. Provide seal-off fittings and appropriate sealing 
material (as specified) to prevent vapor transmission through the raceway system at this 
transition point inside the chemical area. 

 
2) "Damp" Areas, including those areas involving enclosed tanks and piping, but do not involve 

direct wash-down or similar use of water, and where the ambient temperature of the space 
may drop below 65 degrees F. 

 
i. Rigid Galvanized Steel (RGS) Conduit and fittings. 
ii. Liquidtight Flexible Metal Conduit. 
iii. Exposed outlets - Cast Type, FD capacity. 
iv. Recessed Outlets (where permitted) - one-piece galvanized steel (expandable metal 

outlets not permitted). 
v. Cover plates – stainless steel or cast cover type or as specified and/or indicated on the 

Drawings. 
 
3) "Wet" Areas, including those areas involving exposed/open tanks and direct wash-down and 

similar applications, where water is routinely present. 
 

i. Rigid Galvanized Steel (RGS) Conduit and fittings or PVC Coated RGS Conduit and 
PVC Coated fittings as indicated on the Drawings. 

ii. Liquidtight Flexible Metal Conduit. 
iii. Exposed outlets - Cast Type, FD capacity (PVC Coated where coated raceway systems 

are indicated on the Drawings. 
iv. Recessed Outlets (where permitted) - one-piece galvanized steel (expandable metal 

outlets not permitted). 
v. All outlet device cover plates to be "in-use", weather-protected and gasketed type. 
 
Engineers Note - "Damp" and "Wet" terms will need to be defined and included in the Contract 
Documents.  
 
Owner’s Note – AWBSE has found metallic raceway systems provide higher reliability and longevity 
than PVC systems, but Owner may consider the use of non-metallic raceway systems on projects 
involving limited conduit lengths and where risks for damage to raceway is considered minimal.  
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4) Electrical, Mechanical (HVAC) and General Equipment Storage Rooms 

 
i. Rigid Galvanized Steel (RGS) Conduit and fittings. 
ii. Flexible Metal Conduit - Lighting Fixtures and similar type equipment. 
iii. Liquidtight Flexible Metal Conduit - motor (and similar equipment involving close 

proximity to water and/or oil) connections. 
iv. Exposed outlets - Cast Type, FD capacity. 
v. Recessed Outlets (where permitted) - one-piece galvanized steel (expandable metal 

outlets not permitted). 
vi. Cover plates - companion type as specified and/or indicated in Specifications or on the 

Drawings. 
 
5) Hangers, Supports and Fasteners 

 
i. In chemical and corrosive areas, FRP Threaded Rod with non-metallic FRP channel 

supports and fasteners shall be provided. In areas other than Chlorine and Fluoride 
environments, the use of 316 Stainless Steel threaded rod and fasteners also is 
permitted. Where the weight of the installation exceeds that permitted by the FRP 
materials, the use of 316 SS channel supports and threaded rod will be considered 
acceptable. PVC Coated steel channel supports is not accepted. 
 

ii. In all other areas channel supports shall be hot-dipped galvanized and threaded rod 
shall be galvanized steel. All fasteners shall be 316 Stainless Steel. 

 
6) Cable Tray and Trough Systems 

 
i. The use of aluminum or FRP cable tray is an acceptable practice for wiring of 

equipment; especially in pipe galleries, alongside of walkways and similar tight areas 
where access to equipment is very restricted.  

ii. Solid-bottom (or ventilated bottom) cable trough systems are also considered acceptable 
for locations where ladder type cable tray is not appropriate due to special 
considerations of the work.  

iii. The use of cable tray and / or trough systems is to be reviewed with and accepted by the 
Owner prior to the start of design. The Design Memorandum shall include a description 
of what is being proposed and wiring systems to be included. 

iv. Cable types to be UL Listed for the applications and isolation between voltages, 
including low voltage and instrumentation systems shall be included in the design. 

 
c. Administrative Buildings and Related Type Facilities or Areas 

 
1) All areas within conditioned rooms (those spaces where heating and/or air 

conditioning/ventilation is provided to maintain a nominal ambient temperature of 68 
degrees and higher). 

 
2) General Installations 

 
i. Conduits 1-¼” and smaller may be EMT. This raceway type may be provided for either 

exposed or concealed raceways. All EMT connectors and fittings shall be compression 
type only (the use of set-screw fittings is NOT permitted) 

ii. Rigid Galvanized Steel (RGS) Conduit and fittings shall be used for all raceways 1-½” 
and larger.  
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iii. PVC Conduit is NOT to be used for any application other than for approved in-floor (or 
other encased in concrete) applications as outlined elsewhere in these Documents. 

iv. Flexible Metal Conduit - Recessed Lighting Fixture connections and similar type 
equipment terminations. Alternatively, the use of MC Cable is permitted for lighting 
fixture installations where determined acceptable by the Owner.  

v. Liquidtight Flexible Metal Conduit is to be used for motor and transformer terminations 
as well as other equipment where vibration and/or access is required that would 
otherwise be impeded by a fixed raceway installation. Connections are to utilize 
stainless steel fittings; PVC Coated where installed in chemical and corrosive 
atmospheres 

vi. Exposed outlets - Cast Type, FD capacity. 
vii. Recessed Outlets - one-piece galvanized steel (expandable metal outlets not permitted). 
viii. Cover plates - companion type as specified and/or indicated on the Drawings. 

 
3) In-floor (or other encased in concrete) Installations 

 
i. PVC Schedule 40 for 120 volt and greater general power / branch circuits; transition to 

metallic or fiberglass raceway system for continuation in or on wall as identified above. 
(Note - refer to VFD cabling installation requirements for special installation 
considerations). 

ii. EMT for Data, Instrumentation and low voltage signal (less than 50 V) circuits; maintain 
metallic raceway system for continuation in or on wall as identified above. 

iii. All conduits embedded in concrete floor to be compliant with ACI-318 criteria for 
minimum embedment and spacing requirements to assure structural integrity of 
structure.   

iv. All transitions from "in-floor" to above floor in any area or room where water is also 
supplied in the room shall utilize PVC Coated RS Conduit sweeps to provide corrosion / 
physical protection; extend PVC Coated raceway minimum 6" AFF. Alternatively, the use 
of fiberglass raceways may be accepted if approved by the Owner. No transitions to be 
installed where raceway penetrates floor finish on an angle of the radius. 

 
d. Underground and Similar Raceway Applications 

 
1) Encased in Concrete Raceway Installations - (Ductbanks, Equipment Bases, etc) as 

identified on the Drawings 
 

i. Minimum size conduits for underground installation to be 1”. 
ii. Conduits smaller than 2" in diameter - PVC Schedule 40 Conduit with PVC Schedule 40 

sweep radius horizontal bends and PVC Coated RS raceway sweep radius bends for 
vertical transitions to above grade or concrete surface. 

iii. Conduits 2” in diameter and greater - PVC Schedule 40 Conduit with RGS or fiberglass 
sweep radius horizontal bends and PVC Coated RS Conduit sweep radius bends for 
vertical transitions to above grade or concrete surface.   

iv. Alternative use of fiberglass raceways may be considered acceptable where approved 
by the Owner for those underground horizontal and vertical transitions to above grade or 
floor / concrete base.  

v. Note - Refer to VFD cabling installation requirements for special installation 
considerations that may alter the criteria outlined above. 

vi. Conduit supports, spacing and concrete / reinforcement to be as specified. 
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2) Direct Burial Raceway Installations - Ductbanks, Branch Circuits and Feeders as Identified 

on the Drawings 
 

i. Conduits smaller than 2" in diameter - PVC Schedule 40 Conduit with PVC Schedule 80 
sweep radius horizontal bends and PVC Coated RS raceway sweep radius bends for 
vertical transitions to above grade or concrete surface. 

ii. Conduits 2” in diameter and greater - PVC Schedule 40 Conduit with RGS sweep radius 
horizontal bends and PVC Coated RS Conduit sweep radius bends for vertical 
transitions to above grade or concrete surface. .   

iii. Alternative use of fiberglass raceways may be considered acceptable where approved 
by the Owner for those underground horizontal and vertical transitions to above grade or 
floor / concrete base.  

iv. Note - Refer to VFD cabling installation requirements for special installation 
considerations that may alter the criteria outlined above 

v. Conduit spacing and protective concrete cover to be as specified below or as detailed on 
the Drawings. Note, Direct Burial installations do not use conduit "chairs" or separators; 
embedment is provided by screening material only.  

vi. Provide 5” thick concrete protective pour with 10 x 10 WWF over top of screening backfill 
for physical protection and vehicular wheel loading. Where crossing roadways or drives, 
conduit work to be reinforced, concrete encased as in #d.1 above; extended a minimum 
10’ on either side of pavement. 

vii. Transitions from underground to building or other structure to be provided as detailed on 
the Drawings 

 
3. Lighting Systems 
 

a. Indoor Locations: 
1) Fluorescent lighting systems are recommended for all interior applications; fixture types 

and source control as outlined in Appendix B. These systems have demonstrated cost-
effective solutions which allow for component replacement and enclosure types to 
address any normal application or location. Based on AWBSE and Manufacturer data, 
the proper selection of lamp, ballast and control components has shown long term life-
cycle and maintainability benefits. Note: The use of LED lighting sources and devices 
has become more popular in recent time. These systems may be considered by the 
Owner and used upon approval from the Owner and after review of the life-cycle costs 
associated with total installations.  

2) Night-lighting / means of egress lighting fixtures shall be incorporated in the normal 
lighting layout / scheme to ensure that all passages and exits remain illuminated in the 
event of a power failure. These fixtures may be switched in areas where required 
providing they include the lighting transfer device integral with the fixture. (i.e... training 
and AV presentation areas, operational control rooms, etc.). This pass-thru/night lighting 
should be otherwise be un-switched; other lighting in the area or room to be controlled 
by means of suitable occupancy sensors 

3) Separate battery-powered emergency lighting units shall also be provided to augment 
this night-lighting system and provide Code required means of egress lighting in the 
event of a power failure of the Utility and/or Stand-By Power System. Provide a remote 
battery-controlled lamp on the exterior of building exit doors connected to the interior unit 
to provide illumination away from the building. These units are to be powered from the 
local area night-lighting circuits and wired ahead of any switching.  

4) Lighting fixtures types are to be suitable for the environments where installed and shall 
be located (serviceable and accessible) for routine maintenance. Provide calculations 
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and fixture catalog data/specification sheets for review and acceptance by the Water 
Company. 

 
b. Outdoor Locations: 

1) The use of LED type lighting fixtures shall be used in the design for the exterior of the 
building; HID lighting (HPS) shall be an acceptable alternative for exterior use where 
providing similar type to match existing. Illumination levels to be as recommended by 
IES for the space and tasks being performed. 

2) Wall mounted lighting units to be coordinated with AW Security Group for illumination of 
areas where specifically required. 

3) Pole mounted fixtures to utilize tapered aluminum poles; height as required to meet 
lighting illumination levels in area. Pole heights and locations to also address 
maintainability issues for Owner replacement and repair. 

c. Where otherwise required by the authority having jurisdiction , provide means of egress and 
emergency lighting systems in conformance with NFPA 101 (the Life Safety Code) 

d. Illuminated Exit Signs:  IF REQUIRED by CODE, provide LED type and placed inside the 
facility per the latest requirements of NFPA 101 (the Life Safety Code) as applicable. 
Otherwise, provide non-illuminated, non-metallic exit signage for general egress direction 
and identification as determined by the engineer/architect and/or building official. 

 
4. Cables 
 

a. Low Voltage Wire and Cable: 
1) Those rated for 480V and below shall be listed as XHHW-2 for general underground, damp 

and wet locations and other similar areas. In addition, only XHHW-2 insulated conductor 
material is to be used with any variable frequency drive application.  

2) Dual-rated THHN/THWN type is for use ONLY in interior, (Administrative Buildings and 
Related Type Facilities or Areas as previously defined) dry locations.  

3) Insulation shall be UL listed for at least 90 degrees centigrade but applied at its 75 degree 
ampacity rating (maximum).  Provide specific information in the Documents outlining where 
each type of conductor insulation material for review and acceptance by the Water 
Company 

4) Multi-conductor, Tray Rated Cable to be provided for cable tray applications as outlined. All 
cables to be 600 volt insulated, 90 0C rated / applied at 75 0C ampacity rating. In general, 
provide; 
i. Type A – XHHW-2 (XLP) insulated conductors with ICEA Method E-1 or E-2 color 

coding; note this info on the Drawings. Cable to have PVC outer jacket. Uses include 
power and control devices. 

ii. Type B – THHN/THWN-2 with black insulated conductors with white printed numbers, 
#14 AWG, number of conductors as required; PVC overall jacket. Uses include control / 
monitoring interface with SCADA/RTU equipment and field devices 

iii. Other types and specific color coding to be provided based on voltage application for 
power conductors and control wiring for interface with SCADA/RTU equipment. 

5) All conductors to be copper. 
b. Medium Voltage Cable: 

1) Provide Type MV-105 shielded medium voltage cable for all normal power and feeder 
installations unless specifically required otherwise by the serving Utility Company for 
materials associated with a medium voltage service entrance installation.  

2) For medium voltage motor installations, provide shielded conductors (Type MV-105) along 
with means for terminating the cable shields (and bonding to the equipment grounding 
conductor) before entering the motor termination box on the motor.  

3) All conductors to be copper. 
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5. Grounding 
 

a. General - Unless otherwise indicated or required, all facility installations shall utilize grounded 
power distribution systems. Normally, all will be solidly-grounded; provide resistance-grounded 
systems only where determined to be required for equipment and/or life-safety protection.  

b. The electrical system and equipment grounding is to be in compliance with the National 
Electrical Code.  A buried grounding grid or counterpoise is to be provided for the new 
switchgear equipment, transformers and standby generators.  

c. Conductors shall be No. 2 AWG stranded copper (minimum) for interconnecting ground rods 
and for connection to transformers and MCC’s and other major electrical equipment.  All 
connections to this underground earthing system shall be made using exothermic weld process. 
Connections to reinforcement steel in foundations shall utilize hydraulic compression fittings. 
Bolted connections shall only be provided where accessibility and temporary removal for testing 
is required. All electrical equipment shall be bonded to the grounding system including motors, 
transformers, panelboards, other equipment, metal stairs / ladders, etc. and metallic raceway 
systems.  All conduits containing power and control wiring shall be provided with a separate 
“green” grounding conductor; use of the raceway system as a sole means of grounding is not 
permitted.  

d. Provide test well for grounding system testing at main service bonding to ground rod and other 
locations as determined appropriate. Ground test well to be minimum 12’ x 12” with tamper-
resistant stainless steel bolted cover and “Ground” cast into the cover plate. 

e. Increased conductor sizing to be as required by Code and/or grounding calculations where 
associated with switchgear substations and lightning protection system installations. 

f. Instrumentation Grounding – review and provide grounding associated with the special 
requirements for this system. 

 
6. Medium Voltage Equipment  

 
a. The following criteria apply to 5 KV – 15 KV maximum installations (higher voltage applications 

to be coordinated with AWBSE). 
b. Medium Voltage Transformers 

1) AWBSE recommends the use of dry-type transformers over liquid-cooled units to avoid 
potential environmental concerns and risks as well as reduced maintenance requirements 
and associated O&M costs. Our preferred equipment uses cast-coil, epoxy encapsulated 
windings on the primary and secondary windings. Other possible solutions involve the use 
of VPE insulated assemblies which provide a higher degree of protection over the standard 
VPI insulated units. 

2) The use of liquid-cooled units is generally only recommended where transformers are 
needed for 5 MVA and larger service applications; the type and associated ratings, cooling 
capabilities and auxiliary features and appurtenances to be coordinated with Utility and 
Owner criteria as outlined in the RFP for the project. 

3) Provide alarm monitoring for reporting to the process control system and include provisions 
for forced air cooling were appropriate 

4) All transformers are to utilize copper winding material – primary and secondary coils.  
 
c. Medium Voltage Switchgear 

1) Type of Equipment: Plated copper bus as determined suitable for the installation/location 
and environmental conditions, 3-phase, 3-wire plus ground operating at 60 Hz.  Utilize 
draw-out vacuum circuit breakers and/or fusible type switchgear assemblies where 
specifically identified in the RFP. All components are U.L. listed. Switchgear equipment 
shall consist of standardized, freestanding structures bolted together for form a single 
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dead-front panel assembly containing circuit breakers, control devices, protective relay and 
metering units and all interlocking and miscellaneous control / interface devices. 

2) Fusible sections (where applicable) to be configured from left to right; use of front to back 
fuse arrangements are not permitted. 

3) Protective relaying and/or metering to be as outlined in #12 below. Relay coordination 
settings and ratings to be selected by the Engineer based on the Protective Coordination 
and Arc Flash Hazard analysis outlined in Attachment A 

4) In general, Metal-Enclosed Switchgear is considered acceptable. Provide Metal-Clad 
Switchgear type design where required or indicated or otherwise due to specific design 
and/or Utility considerations. 

 
d. Medium Voltage Motor Controllers 

1) Type of Equipment: Tin-plated copper bus (phase and ground), 3-phase, 3-wire plus 
ground operating at 60Hz. All components are U.L. listed.  MCC equipment shall consist of 
standardized, freestanding structures bolted together for form a single dead-front panel 
assembly containing combination vacuum contactor motor controller units; feeder units; 
metering, relaying, and interlocking and miscellaneous control devices.  Provide 
magnetically-held or mechanically latched type of vacuum contactor controllers as required 
for the application or equipment served. 

2) Fusible sections to be configured from left to right; use of front to back fuse arrangements 
are not permitted. Fuse types and ratings to be selected by the Engineer based on the 
Protective Coordination and Arc Flash Hazard analysis outlined in Attachment A 

3) Starters: 
i. Full-Voltage or Reduced Voltage NEMA rated fusible switch / contactor type 

combination controllers as outlined in the RFP or otherwise determined by the 
Engineer and Owner.  The use of IEC rated controller is prohibited.  

ii. Solid-state reduced voltage motor starters shall be utilized where required due to 
power utility requirements, process control of hydraulic transients, and/or engine-
generator sizing considerations. 

iii. The Engineer shall coordinate starter types with the Water Company. 
4) Control power – provide each starter with individual 120 VAC CPT rated for minimum 100 

VA above that required for loads served; min 150 VA. CPT’s to be fused on primary and 
secondary. 

5) Control devices – provide minimum 30 mm diameter devices for all control switches, push 
buttons and pilot lights. Pilot lights to be high intensity, 120 VAC LED type; color as outlined 
herein or otherwise required by Owner. 

6) Protective relaying and/or metering to be as outlined below. Relay coordination settings 
and ratings to be selected by the Engineer based on the Protective Coordination and Arc 
Flash Hazard analysis outlined in Attachment A. 

 
7. Low Voltage Motor Control Centers/Motor Controllers 
 

a. Type of Equipment:  Tin-plated copper bus (phase and ground), 600V, 3-phase, 3-wire plus 
ground operating at 60Hz; provide a neutral bus (3-phase, 4-wire plus ground applications) only 
in those MCC assemblies where required. All components are U.L. listed.  MCC equipment shall 
consist of standardized, freestanding structures bolted together for form a single dead-front 
panel assembly containing combination motor control units; feeder units; metering, relaying, and 
interlocking and miscellaneous control devices and will be of the per definitions in the latest 
edition of NEMA ICS 3 and UL 845. 
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b. Starters:   

1) Full-Voltage NEMA rated (Size 1 minimum) combination magnetic starters shall be utilized 
as required.  The use of IEC rated starters is prohibited.  

2) Solid-state reduced voltage motor starters may be utilized where required due to power 
utility requirements, process control of hydraulic transients, and/or engine-generator sizing 
considerations.   

3) The Engineer shall coordinate starter types with the Water Company. 
c. Circuit Breaker Compartments and Circuit Breakers:  Control center disconnects shall be three-

pole, single-throw, 600-volt, molded-case circuit breakers  
1) Feeder and branch circuit breakers to be thermal-magnetic or solid-state trip type as 

required for the loads served, protective coordination and arc-flash hazard considerations.  
2) Circuit breakers associated with combination starters shall be magnetic motor circuit 

protector (MCP) type where appropriate.  
3) All shall be manually operated with quick-make, quick-break, trip-free toggle mechanism. 

d. Control power – provide each starter with individual 120 VAC CPT rated for minimum 100 VA 
above that required for loads served; min 150 VA. CPT’s to be fused on primary and secondary 

e. Control devices – provide minimum 30 mm diameter devices for all control switches, push 
buttons and pilot lights. Pilot lights to be high intensity, 120 VAC LED type; color as outlined 
herein or otherwise required by Owner. 

f. Protective relaying and/or metering to be as outlined in #12 below. Relay coordination settings 
and ratings to be selected by the Engineer based on the Protective Coordination and Arc Flash 
Hazard analysis outlined in Attachment A. 

g. VFD Installations – while not recommended, where VFD’s are required to be installed in MCC 
type construction, locations and general arrangements to address ventilation requirements of 
equipment. These installations typically will necessitate use of NEMA 1 configurations to avoid 
undue costs for the overall assembly; special attention to this is required to coordinate the 
design. Where it is determined NEMA 12 (or NEMA 4X) is necessary, VFD’s shall not be 
included in MCC type construction. 

h. Enclosure Type: Typically NEMA 1 is acceptable for conventional MCC construction utilizing 
only starters and circuit breakers. Match existing NEMA ratings in equivalent areas of the plant. 
Engineer shall also propose modifications to the NEMA rating if appropriate for intended 
service.  
 

8.  Variable Frequency Drives (VFDs) 
 
a. In general, 6 pulse VFDs with line reactors are to be used for motor loads 50 HP and smaller. 

On motors greater than 50 HP but less than 100 HP evaluation of drive type to be determined 
based on base load versus non-linear loading. On all drives where harmonics at the Owner’s 
equipment bus is potentially determined to be greater than 5% TDD.  Provide VFD with passive 
or active harmonics filter / line conditioning unit. 

b. In general, 18 pulse VFDs are to be used on motors 100 HP and larger. However, final 
determination from harmonics analysis and evaluation of linear versus non-linear loading is to 
be taken into account in making final selection. Harmonics at the Owner’s equipment is to be 
below 5% TDD.  Provide harmonics filtering / line conditioning as required to meet these criteria.  

c. For motor applications involving long cable feeders between the VFD and the motor (e.g., 
~100’+ or as defined by manufacturer), provide dv/dt output filters based on VFD and motor 
criteria for selected equipment. 

d. VFD’s installed in damp locations to be provided as NEMA 12 type equipment; those installed in 
locations such as dedicated electrical equipment rooms may be NEMA 1 type. However, all 
drives to be provided with door filter units mounted on exterior for access where possible.  
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e. All VFDs shall be rated as Industrial Duty / Heavy Duty type and be rated for a 50 0C ambient 
location. The use of 40 0C rated equipment and “HVAC” rated VFDs are not permitted.  

f. Unless specifically accepted, all VFDs shall be stand-alone enclosed, wall or floor mounted 
equipment; do not combine in common enclosures or MCC construction. 

g. VFDs shall be provided with Bypass starters where outlined in the RFP. Bypass starter type and 
rating to be as outlined; FVNR or RVSS types are typically required based on starting and 
hydraulic concerns in the system.  
 

Note: Ventilation / Air Conditioning – AWBSE recommends ventilation air be used as the primary means of 
cooling for VFD applications and installation locations. The use of Air Conditioning (A/C) is not typically 
required in most geographic locations. Where A/C is determined to be necessary, the units shall be provided 
with an economizer mode which uses outside air as the first stage. Additionally, ventilation system should be 
designed to withdraw heat from above VFD enclosures and introduce cooling air near lower air intake section 
of VFD. 
 

9. Miscellaneous Power Distribution: 
 

a. Panelboards and Switchboards:  Circuit breakers will be of the “Bolt-On” type;”Push-On”  / 
“Plug-On” type circuit breakers are not allowed.  Use plated copper bus and ensure U.L. 
labeling of entire system.  

b. Provide a transient voltage surge suppresser on the main of each power distribution panel 
where applicable. For more specific requirements for the protection of sensitive electronic 
instrumentation, see Instrumentation section. 

c. Lighting and General Power Transformers: Dry type to limit maintenance items.  A minimum of 
(2) taps will be provided above rated voltage (in 2.5% increments) and a minimum of (2) taps 
will be provided below rated voltage (in 2.5% increments).  Open type transformer cases are not 
allowed.  All units located in wet or chemical areas will be of sealed type construction. Provide 
open ventilated type enclosures for other general dry, environmentally ventilated/conditioned 
spaces. All transformers to utilize copper windings; 115 degree C rated.  The Engineer shall 
examine the need to install transformers with a higher than average Basic Impulse Level (BIL) 
that is not normally required in the 480V class. 

 
10. Power Monitoring/Metering and Protective Relaying 

 
a. General: AW objective is to provide power monitoring to allow trouble-shooting, harmonics 

assessment, and data collection for evaluating efficiency, etc.  
b. AW has a national contract agreement with SEL and is our preferred manufacturer for new 

work.  Refer to RFP for systems involving modifications / upgrades to existing installations 
c. Low Voltage Systems: For small stations involving a limited number of motors / loads, metering 

as outlined below alone is sufficient. On larger low voltage systems, addition protective relays 
and monitoring may be appropriate to allow evaluation of sub-distribution equipment and 
systems and data collection of power characteristics to be captured by the SCADA system for 
evaluation and reporting. 

d. Make provisions for power monitoring/metering on incoming three-phase electrical services 
(main) as follows:  
 All 480/277 VAC services are to provide 3-PTs and CTs wired to field terminal blocks for 

connection to metering equipment.  
 On installations where the metering is to be provided by Owner, allow physical space next to 

main incoming OCP device for meter enclosure installation. 
 On installations where metering is to be provided with equipment, refer to the RFP for 

specific criteria or review with Owner to define requirements. 
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e. Medium Voltage Systems: Power distribution systems involving medium voltage motors and 
equipment are to be provided with the protective relaying/monitoring devices for not only 
equipment protection, but also to allow data collection of power characteristics to be captured by 
the SCADA system for evaluation and reporting. Provide 3- PT / CT input devices and control 
voltage for power metering and protective relays as required for system protective schemes 
required by the design.  

f. Data Collection: The use of fiber-optic interface between devices and to SCADA is a preferred 
method of communicating the data transfer between devices and into the process control 
system. Applications involving the use of copper are to be specifically approved by the Owner. 
Where available, dual-port communications capabilities of the protective relays shall be utilized 
and the devices configures in a loop with IP addressing. The design and configuration of the 
communications loop and serial connectivity is to be developed as part of the instrumentation 
design effort. 

g.  Power Monitoring/Metering; 
1) Provide microprocessor based SEL 735 metering unit on main incoming feeder circuit 

breaker.  Unit shall compute voltage, amperes, power factor, kilowatt-hour, etc.  
Communications will be via fiber-optic cable back to a port on a plant’s process control 
system.   

h. Protective Relaying; 
1) Provide SEL 710 motor protective units on all medium voltage motors wired to plant’s 

process control system for monitoring, trending and archiving.  
2) Provide SEL 849 motor protective units on 480 VAC motor loads larger than 50 horsepower 

wired to plant’s process control system RTU for monitoring, trending and archiving 
3) Provide SEL 751A Feeder protective units on MV Feeders wired to plant’s process control 

system for monitoring, trending and archiving 
i. Other SEL protective relays to be provided as determined through the design; reviewed and 

accepted by the Owner. 
j. Refer to RFP for additional and/or supplemental information regarding protective relays, 

applications and coordination of Ethernet communications requirements. 
 

ATTACHMENTS 

A. American Water Power System Study Requirements – Short Circuit, Protective 
Coordination, and Arc Flash Hazard Analysis/Evaluation 

B. Acceptable Electrical Equipment Manufacturers and Suppliers 
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AMERICAN WATER POWER SYSTEM STUDY AND 
 ARC FLASH ANALYSIS REQUIREMENTS 

 
1. DESCRIPTION OF WORK REQUIRED 
 

A. Provide all items of labor, materials and equipment necessary for data collection, 
development, evaluation and report generation of the work described in this Section. The 
entire power distribution system (all equipment), new and existing is to be included in the 
study being provided for this Project.  
 

B. Visit the site to determine actual conditions, equipment and settings and related 
elements necessary to prepare a complete oneline diagram of the entire power 
distribution system. Provide a complete oneline diagram including all equipment 
(loads/ratings), cable and raceway information and other data associated with the 
installations to allow evaluation and calculation of the various Studies to be provided in 
the Report outlined herein. Where required, coordinate field work with the Owner and 
shall follow all applicable safety standards for the activities required. 
 

1. Those involved with the field data collection work shall review / compare the 
Owner’s operational and safety standards with their own and provide adequate 
Personal Protective Equipment (PPE) for those individuals involved in any data 
gathering activities as outlined by applicable Regulatory Agencies.  No extra 
compensation will be allowed by failure to determine existing conditions. 

 
C. Furnish a complete Short-Circuit, Protective Coordination, and Arc Flash Hazard 

Analysis Study per the requirements set forth in the criteria established for the Project, 
the criteria outlined herein this document, and as identified in the latest version of NFPA 
70E– 2015 Edition; Standard for Electrical Safety in the Workplace and as outlined 
herein regarding American Water Site Specific PPE Category Labeling criteria. The arc 
flash hazard analysis shall be performed according to the IEEE Standard 1584-1992 
including latest revisions and IEEE 1584-2004 and IEEE 1584-2011 addenda; the IEEE 
Guide for Performing Arc-Flash Calculations; modified as hereinafter identified. 
 

 
D. Arc-Flash Equipment Labeling shall be provided upon acceptance of the Engineer’s final 

report. Labeling shall be provided for all equipment as identified herein this document.  
 

E. In addition, where indicated in the Scope of Work identified by the Owner, provide a 
Load Flow analysis using the power systems software identified herein to model the 
operational scenarios required for the project and requested by the Owner. These Load 
Flow analysis reports are to be provided in accordance with the Owner’s criteria for 
loading and report submission. 
 

F. Any Drawings and Material Data Sheets / Product Information provided by the Owner is 
considered as generally indicative of Power System but is not to be considered as 
matching actual site conditions. Modifications/field changes may have occurred which 
were not recorded; therefore, provide field verification as necessary to validate the 
Power System as Work under this project in preparation of the Short-Circuit, Protective-
Coordination and Arc-Flash Study and Analysis.  
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G. The general (not limited) approach to the evaluation and analysis work included in this 
assignment shall include the following effort; 
1. Collect system and “as-installed” data associated with all electrical equipment, 

feeders, and devices associated with this Study/Report. This effort shall also include 
obtaining the necessary load-history and available fault current (max and min) and 
Utility Overcurrent Protective Device (OCP) device(s) from the serving Power Utility 
Company along with the technical data associated with their system and transformer 
equipment being provided. 

2. Determine system modes of operation by conducting interviews with Owner’s 
Operational / Production Staff 

3. Determine bolted short-circuit and arc fault currents  
4. Determine protective device characteristics and duration of arcs  
5. Document system voltages and classes of equipment  
6. Evaluate existing equipment short circuit ratings against computed available fault 

currents. 
7. Arc Flash Hazard Analysis to select working distances as outlined herein, determine 

incident energy for all equipment and determine flash-protection boundary zones for 
all affected equipment. Conduct arc flash analysis based on the utility fault current 
and at a value approximately 50% of this or as otherwise determined from the fault 
current range as provided by the serving Utility Company. 

 
a. In addition, where Standby power (generator) is also provided as part of the 

Project, evaluate the arc flash hazard based on this power source. Summarize 
each evaluation and develop arc flash labeling based on the worst case scenario 
or as otherwise accepted by the Owner.  

1) Where the installation includes the use of a portable generator, provide a 
cautionary label on both the transfer switching equipment and on the 
outdoor generator termination enclosure as outlined in Attachment D. 

b. Furthermore, provide analysis of any arc flash reduction methods being utilized 
or included for the equipment. While these devices are not considered in actual 
labeling, they are to be clearly identified and reported for potential use by 
maintenance staff when required activities include conducting work on energized 
and exposed electrical equipment. Provide full analysis of these devices 
including effects on the downstream equipment being served where applicable. 

c. Finally, where power distribution systems involve the application of “Main – Tie – 
Main” or similar multi-operational configurations, provide analysis for these 
schemes in order to determine effects of the operational differences with regard 
to loading, short-circuit, protective coordination and arc flash hazard. As above, 
each operational scenario is to be clearly identified in the reports submitted. 

 
2. REFERENCES 
 

A. ANSI – American National Standards Institute, Inc. 
 

1. ANSI C57.12.00 – Standard General Requirements for Liquid-Immersed 
Distribution, Power, and Regulating Transformers  

2. ANSI C37.13 – Standard for Low Voltage AC Power Circuit Breakers Used in 
Enclosures  

3. ANSI C37.010 – Standard Application Guide for AC High Voltage Circuit 
Breakers Rated on a Symmetrical Current Basis  

4. ANSI C 37.41 – Standard Design Tests for High Voltage Fuses, Distribution 
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Enclosed Single-Pole Air Switches, Fuse Disconnecting Switches and 
Accessories.  

 
B. ASTM – American Society for Testing and Materials 
 
B. IEEE – Institute of Electrical and Electronic Engineers 
 

1. IEEE 141 – Recommended Practice for Electric Power Distribution and 
Coordination of Industrial and Commercial Power Systems 

2. IEEE 242 – Recommended Practice for Protection and Coordination of Industrial 
and Commercial Power Systems 

3. IEEE 399 – Recommended Practice for Industrial and Commercial Power System 
Analysis 

4. IEEE 1584, Latest Edition – Guide for Performing Arc-Flash Hazard Calculations; 
including all Addenda   

 
D. IPCEA – Insulated Power Cable Engineers Association 

 
E. NEMA – National Electrical Manufacturers Association 

 
F. NESC – National Electrical Safety Code 

 
H. NFPA – National Fire Protection Association 

1. NFPA 70 – National Electrical Code, latest edition 
2. NFPA 70E – Standard for Electrical Safety in the Workplace, latest edition  

 
3. STUDY REQUIREMENTS 
 

A. The Work associated with this assignment must comply with all Federal and State, 
municipal or other authority's laws, rules and/or regulations. These services shall be 
provided by a qualified, licensed Professional Engineer (hereinafter referred to as 
Engineer and/or Engineer-of-Record) to conduct the actual analysis, evaluation and 
development of the Report and Arc Flash labeling. 

 
B. The Power System Study / Analysis is to include all electrical equipment; and specifically 

include / address the following: 
1. In general (not limited to) and starting at the Utility, all electrical equipment 

including the main service transformer, Utility OCP device and system ratings 
shall be evaluated and included in this Study.  

2. Where included, all medium voltage equipment, motors, transformers (primary 
and secondary) shall be included as applicable, as well as all 480 VAC low 
voltage equipment, motors nominally 25 HP (or as otherwise outlined) and larger, 
all transfer switch equipment, safety disconnect switches rated 100 amps and 
above, all automatic and manual transfer switches, panelboards, transformers 
(primary and secondary locations) and other electrical equipment requiring 
routine inspection or maintenance while energized (including Infrared (IR) 
Scans).  
a. 120/208-240 VAC equipment shall be included in the Study in accordance with 

the latest information and Addenda issued with IEEE / NFPA criteria, and as 
outlined herein below 
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b. 120/240 VAC Single phase equipment need not be included in the actual 
analyses where the fault current is determined to be less than 10 kAIC, but 
these panelboards and related transformers, etc. shall be shown on the 
facility’s oneline diagrams for identification and labeling shall be provided as 
outlined herein below. 

3. Refer to other criteria and reporting requirements are outlined elsewhere in this 
Document. 
 

C. 120/208-240 VAC, Three Phase Power Systems – American Water Corporate 
Engineering has developed the following recommendations for Arc Flash Hazard 
labeling on 120/208 – 240 VAC, three-phase grounded and ungrounded power systems:  

1. Service-Entrance and sub-distribution locations: AW Engineering recommends 
the application of a “standard” label (see Attachment B herein) at those locations 
where the Main Over-Current Protective Device (OCPD) is equal to or less than 
250 amps AND the transformer is equal to or less than 112.5 KVA. 
a. Based on criteria evaluated, and the with specific reference to the 2015 

NFPA-70E Tables (“Table 130.7(C)(15)(A)(a) Arc Flash Hazard Identification 
for Alternating Current (ac) and Direct Current (dc) Systems”), AW 
recommends that the AW standardized Arc Flash Hazard Warning Labels 
indicating an Arc Flash PPE Category 2 hazard be used where the following 
criteria has been determined and/or otherwise verified. 
1) Voltage is 

a. 120/208 VAC, 3-phase, 4-wire (grounded WYE); or  
b. 120/240 VAC, 3 –Phase, 4-wire (“High-leg Delta”); or  
c. 240 VAC, 3-phase, 3-wire (Grounded & Ungrounded Delta) 

b. Where the ampacity rating of the Main OCPD is greater than 250 amps OR 
the transformer size is greater than 112.5 KVA, calculations shall be 
performed utilizing the “2-Second” clearing time of the OCP as permitted in 
NFPA-70E and IEEE – 1594 Standards. The use of this 2-Second criteria 
associated with max clearing time is ONLY permitted for use on these low 
voltage (120/208-240 VAC) installations. 
 

D. 120/240 VAC, Single-Phase Power Systems – American Water Corporate Engineering 
has developed the following recommendations for Arc Flash Hazard labeling on 120/240 
VAC, single-phase grounded power systems: 

1. All 120/240 VAC Single Phase installations shall be provided with the application 
of a “standard” label (see Attachment C herein) at those locations. 
 

E. The Report(s) with calculations must be supplied to the Owner before final equipment 
labels are printed and applied before the work is considered accepted or approved. The 
Engineer shall provide documentation for all presumptions / assumptions related to 
machine impedances, cable impedances (both resistance and inductance), transformer 
impedances and other equipment values used to complete the computations where 
obtaining actual data is not available.  
 

F. The Engineer shall consider fault conditions under minimum, maximum, and average 
power consumption scenarios based on facility operations as well as in the varying Utility 
fault conditions outlined previously. The Engineer shall also develop fault scenarios with 
standby power generators where included and used instead of or in conjunction with the 
electric utility source along with the other scenarios outlined. Arc Flash Hazard analysis 
and equipment evaluations to be provided as hereinafter indicated. 
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G. All oneline diagrams included in the Study / Report shall utilize naming conventions and 
identifiers matching the Design Documents or actual equipment field labels; generic 
identifiers are not considered appropriate. Coordinate equipment naming / identifiers 
with the Owner taking into account any existing terminology used. Individual oneline 
diagrams are required for each of the following evaluations as well as each scenario 
associated with the work outlined for various operational modes, arc reduction 
methods/devices and multiple configuration capabilities within the power distribution 
system. The following ones identified are listed only to establish the primary categories 
associated the overall scope of evaluations to be included; include supplemental 
documentation as necessary to clearly and individually identify the study scenario and/or 
evaluation being considered. 

1. Provide annotated onelines for the Power Distribution System identifying all 
equipment and naming conventions as stated above. 

2. Provide annotated onelines identifying the available short-circuit current at each 
piece of equipment; include this in the Report; tabbed as associated with this 
topic. 

3. Provide annotated onelines identifying the settings associated with the protective 
device settings at each piece of equipment; include this in the Report; tabbed as 
associated with this topic. Additional setting details associated with electronic trip 
devices, relays, etc. are to be clearly identified and included on the partial oneline 
clips associated with the protective coordination TCC diagrams.  

4. Provide annotated onelines identifying the Incident Energy and Arc Flash Hazard 
Level at each piece of equipment; include this in the Report; tabbed as 
associated with each Topic and Evaluation  

5. All onelines shall be legible and readable with a minimum 10 point (Arial or 
similar) font size; coordinate drawing size (not to exceed 22” x 34”) accordingly. 
Provide sleeved drawing holders where printed size is larger than 11” x 17”.  
 

H. Short Circuit, Protective Coordination and Arc Flash Hazard Analysis Study 
1. A short circuit, protective coordination and arc flash hazard analysis study shall 

be made for the entire distribution system in accordance with ANSI/IEEE C37.10 
& C37.13, IEEE Std. 141, 242 and 399 beginning at Utility connections and 
ending at the largest feeder from each motor control center or panel as 
applicable for the system and analysis being conducted in coordination with 
paragraph “B” above.   

2. Actual Utility data including system and equipment impedances, X/R Ratios, 
OCP device(s) and other applicable ratings are to be obtained by the Engineer; 
include this data as provided by the Utility Company in the Report provided. 

3. The protective coordination study shall consist of the following: 
a. All protective devices contained in the scope of work shall be evaluated. The 

coordination study shall include computer generated log-log plots of phase 
overcurrent and where applicable, ground overcurrent protection devices on 
log-log time-current characteristic paper as produced by the engineering 
software used for these evaluations and analyses.  Complete plots of these 
devices will be accurately plotted through their operating range. Each TCC 
Plot shall include a oneline sketch showing the device identifications and 
ratings.  The Engineer shall identify areas of non-coordination where 
considerations for modification may be determined. Actual modifications are 
not necessarily considered included in the scope of services under this 
project. Any suggested modifications affecting equipment and modifications 
to the system that the Owner may wish to consider will be handled as a 
change in the Contract. Appropriate maximum fault levels, transformer 
inrush currents, conductor insulation withstand curves and transformer 
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damage curves / withstand points shall be plotted on each coordination plot 
sheet to assure adequate component protection and maximum system 
reliability.   

b. Where included in the power distribution system, each current transformer 
shall be checked for saturation to insure that they accurately translate all 
fault currents which may be available on the system.   

c. All protective relay and solid-state device settings; fuse sizes; and low-
voltage circuit breaker settings shall be tabulated and included on the 
respective TCC.  

d. A complete set of coordination curves (complete with device settings 
indicated on the TCC) are to be prepared starting with the Utility Company’s 
OCP device(s) and the main distribution devices protecting the Owner’s 
service down through and including all on-site services, feeders, sub-
feeders, transformers and secondary main and branch circuit devices, shall 
be included in the Study. These shall be arranged to provide a uniform 
approach to the review and device coordination for the system and shall 
include a “snap-shot”/annotated oneline diagram on each TCC sheet 
outlining the devices included. Provide sufficient overlap on the TCC 
evaluations included to demonstrate “upstream / downstream” coordination. 

e. The Engineer shall also evaluate ground fault protection where provided in 
conjunction with the project. Provide Time Current Characteristic (TCC) 
curves for all GFI circuit breaker equipment protection as outlined above. 

f. Motor starting current profiles for all large motors (over 25 HP or as 
otherwise determined and accepted by the Owner) shall be included on the 
appropriate TCC’s to identify coordination and provided based on the starter 
type being provided; other motors to be configured as combined loads as 
applicable to the application 

g. Tabulations shall include a listing of the worst-case calculated short circuit 
duties as a percentage of the applied device rating (automatic transfer 
switches, circuit breakers, fuses, etc.); the short circuit duties shall be 
upward-adjusted for X/R ratios that are above the device design ratings. 
This tabulation shall also include indication of acceptability or, in the event of 
a noted deficiency, provide recommended solution for corrective action. 

h. As indicated, points of non-coordination shall be brought to the attention of 
the Owner; provide existing TCC identifying the issue and a separate TCC 
outlining proposed modifications and/or adjustments recommended for 
corrective action. 

i. The Study shall include all electrical equipment as included in the Scope of 
Work for this assignment. The use of documentation and record information 
as may be provided by the Owner shall not be construed as providing all 
data necessary; the EOR shall be responsible to conduct or obtain field 
verification necessary to determine / obtain all required data in establishing 
the power distribution one-line diagram for the system being evaluated. 

j. Submissions and approval of these studies are required as outlined herein 
after in this document. 

4. Arc Flash Hazard Analysis 
a. The arc flash hazard analysis shall include the incident energy and flash 

boundary calculations.  
1) Unless otherwise specified or approved in writing by the Owner, the EOR 

shall utilize a Working Distance of 18 inches for ALL voltage levels (low 
& medium voltage values). Typical other typical distances (i.e... 24” or 
36”) for low voltage systems and/or 36” for medium voltage systems as 
otherwise permitted under NFPA-70E / IEEE are not permitted. 
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2) As indicated, calculated incident energy values shall be provided for both 
line and load sides of all transformers and the overcurrent protective 
devices served from these transformers or other separately derived 
sources and labeling developed to identify both calculated Incident 
Energy and Site-specific Arc Flash PPE Category values in addition to 
other equipment and devices as previously outlined herein. Equipment 
Arc Flash Hazard Analysis labeling to be provided with this and other 
labeling information as outlined herein to properly identify and notify 
workers to the hazards present. 

b. The Engineer shall furnish the Arc Flash Hazard Analysis Study per the 
latest edition of NFPA 70E - Standard for Electrical Safety in the Workplace, 
reference Article 130.3 and as indicated in Annex D to these specifications. 

c. The analysis shall utilize the appropriate short-circuit and clearing times 
associated with the over-current protective devices. Where this information 
is not available, alternative methods for similar devices shall be identified 
and submitted in the study for review and comment by the Owner. 
1) The arc flash study shall be run under a minimum of the following 

scenarios in order to account for varying source conditions and available 
Utility deviations. The worst case from these scenarios shall be 
considered in developing the PPE and Arc Flash Labeling for the 
equipment unless otherwise discussed and accepted by the Owner. 
Power Study scenarios to be considered include; 
a) Utility at nominal short circuit contribution, 
b) Utility at 50% of nominal contribution (or as otherwise determined 

based on available range of Utility data), and 
c) Standby (generator) contribution (where applicable) 
d) Other scenarios as previously indicated. 

2) Incident energy is greatly influenced by protective device clearing time, 
which is determined by the available short circuit current at that location. 
The intent for utilizing a 50% source is to provide some measure of 
assurance that a “low” utility source will not result in incident energy 
values higher than those indicated on the equipment labels. 

3) The flash protection boundary and the incident energy shall be 
calculated at all significant locations in the electrical distribution system 
as outlined herein.  

d. The Arc-Flash Hazard Analysis shall include all medium voltage and 
480/277 volt locations, as well as those three phase locations associated 
with the 240 volt and 208 volt systems as previously outlined.. 

e. All electrical equipment as herein outlined shall be labeled regardless of the 
arc-flash energy / incident energy level determined. 

f. Safe working distances shall be identified for calculated fault locations based 
upon a calculated arc flash boundary considering a minimum Incident 
Energy level of 4 cal/cm2; site-specific Arc Flash PPE Category as identified 
in Attachment D.  Working distances shall be based on 18” as outlined 
previously and in accordance with the general criteria as outlined in IEEE 
1584.  The calculated arc flash protection boundary shall be determined 
using this working distances. 

g. The Arc Flash Hazard analysis shall include calculations for contributions of 
fault current magnitude (based on the available fault-current values and not 
the AIC ratings of the equipment) as previously outlined herein. The 
calculations shall include all motor and other sources that can contribute to 
the available fault current. Where necessary, the Arc-Flash Hazard Analysis 
shall be performed utilizing mutually agreed upon facility operational 



 
 

American Water Power System Study and  Page 8 
Arc Flash Hazard Analysis Requirements  July 2017 

conditions, and the final report shall describe, when applicable, how these 
conditions differ from worst-case bolted fault conditions.   

h. As previously noted, Arc flash computations shall include line and load side 
calculations associated with the “main” (service-entrance) breaker as well as 
any other transformer OCP devices associated with internal power 
distribution. Arc Flash calculations shall be based on actual overcurrent 
protective device clearing time. AW does not consider the use of this IEEE 
Exception to be appropriate. (Maximum clearing time of 2 seconds based on 
IEEE 1584 is not acceptable) 

i. Results of the Analysis shall be submitted in tabular form, include device or 
bus name, (based on actual naming ID as identified on the Facility Oneline 
Diagram; not simply an ID assigned by the software), bolted fault and arcing 
fault current levels at the various scenarios outlined herein, flash protection 
boundary distances, personal-protective equipment classes and the arc 
flash incident energy levels determined. These results shall also be included 
on the oneline diagram associated with the specific study/scenario being 
evaluated. 

j. The Report shall also include identification of the Personnel-Protective 
Equipment (PPE) Categories and identify minimum PPE required for each 
location. This information shall be included in the Report but not shown on 
the equipment labels. 

k. Arc Flash Labeling of Electrical Equipment: Provide copies of the Arc Flash 
Labels (see sample attached below) in the Report for documentation of the 
information being identified on the equipment in a separately tabbed section 
of the report. Include in this section definitions of the terms and distances 
outlined along with information on the various PPE equipment classifications 
indicated. 

 
 
4. POWER SYSTEM STUDY AND ARC FLASH ANALYSIS QUALIFICATIONS 

 
A. The short-circuit, protective device coordination and arc flash hazard analysis studies 

shall be conducted under the supervision and approval of a Registered Professional 
Electrical Engineer skilled (minimum of 10 years of demonstrated experience in 
conducting power systems studies; provide qualifications upon request) in performing 
and interpreting the power system studies. The final report, including copies of the Arc 
Flash Labels, shall be sealed and signed by the EOR. 

 
5. ENGINEERING STUDY / REPORT SUBMISSIONS 
 

A. Submit the following Reports for AW Engineering / Owner Review and Comment. 
Coordinate these submission with the Design Criteria / Documentation Submissions as 
outlined for the Project. In general, the “Preliminary” Report should be provided with the 
30% Design (or otherwise defined Project) Submission; the “Pre-Final” Report with the 
60% submission and the “Final” Report provided with the 100% submission. Final 
adjusted report information, including final equipment labels to be provided once all field 
adjustments and acceptance testing has been completed. This Record Document 
Report shall be provided as part of the Operation and Maintenance Documents. 
1. Preliminary – Submission to contain an annotated One-line Power Riser 

Distribution Diagram with OCP devices and other basic configurations associated 
with the power distribution system included; not a completely detailed and 
documented diagram. This diagram is intended to show the available power 
sources and devices which comprise the system and it’s configuration for 
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operation. Additionally, this initial diagram is to include the major loads and 
presumptions for miscellaneous general power requirements which may be 
appropriate in considering Load Flow evaluations where necessary. 
a. As part of this Preliminary effort, consideration related to new equipment 

selections shall be included. Provide initial discussion and/or indication related 
to proposed equipment for Owner consideration and comment. 

b. Include the overall oneline diagram utilizing this simplified computer modeling 
approach. This information and modeling will allow basic configuration, 
operations and evaluations associated with equipment short-circuit ratings and 
types of devices to be considered / developed with the Owner. 

2. Pre-Final – Report to contain an annotated One-line Power Riser Distribution 
Diagram with OCP devices, device ratings/settings and cable feeders (conductor 
size/type and raceway size/type) identified. 
a. As part of this continuing effort, consideration related to equipment 

selections shall include type of device and over-current protective features 
needed for protective coordination with other elements of the power 
distribution system and loads served. (including type of trip unit, potential arc 
flash reduction methods as applicable, etc.).  

b. Calculations associated with Short-Circuit AIC values and Equipment 
suitability along with Arc-Flash Hazard Analysis Report and sample of 
proposed / typical ANSI Z535.* label information (*current edition) 
documentation are to be included. 

c. Included in this Report, Oneline Drawings for the overall Power Distribution 
Power Riser diagram, an annotated oneline outlining the Short-Circuit 
ampacity values calculated, and an annotated oneline showing the Arc Flash 
Incident Energy and PPE Levels calculated. 

d. In addition, a copy of the oneline diagram with the OCP devices indicated 
shall be included with the Protective Coordination TCC’s. Each TCC shall 
include the partial oneline drawing associated with the protective 
coordination elements being evaluated and included.  

3. Final - Provide a written response to Owner comments provided regarding Pre-
Final Study Report. Finalize the information; update data, settings and other 
appropriate information including any accepted recommendations and/or 
modifications. 
a. Provide three hard-copies of each submission Report as well as editable 

Word electronic formatted Report document with the Final submission. 
Power Distribution Riser Diagrams shall be provided for all analysis 
configurations conducted including, but not limited to, short-circuit models for 
minimum and maximum operational scenarios and arc flash hazard models. 
Include hardcopies of equipment reports and calculations performed. 

b. Submit an electronic copy of the final Arc Flash Hazard Analysis and One-
line Power Riser Diagram, complete with all associated equipment 
databases formatted with the engineering software used and as outlined 
herein. 

c. It is recommended that the final report include the following sections: 
1) Executive Summary including Introduction, Scope of Work and 

Results/Recommendations 
2) Short-Circuit Methodology Analysis Results and Recommendations 
3) Short-Circuit Device Evaluation Table 
4) Protective Device Coordination Methodology Analysis Results and 

Recommendations 
5) Annotated and revised oneline diagrams (all) as outlined in “2” above 

shall be provided with the Final Report. 



 
 

American Water Power System Study and  Page 10 
Arc Flash Hazard Analysis Requirements  July 2017 

6) Protective Device Settings Table associated with the field installed 
devices. 

7) Time-Current Coordination Graphs and Recommendations 
8) Arc Flash Hazard Methodology Analysis Results and 

Recommendations including the details of the incident energy and 
flash protection boundary calculations, along with Arc Flash boundary 
distances, working distances, Incident Energy levels and Personal 
Protection Equipment levels.  

9) Arc Flash Labeling section showing types of labels to be provided.  
Section will contain descriptive information as well as actual copies of 
the label images. 

10) One-line system diagram that shall be computer generated and will 
clearly identify individual equipment buses, bus numbers used in the 
short-circuit analysis, cable and bus connections between the 
equipment, calculated maximum short-circuit current at each bus 
location, device numbers used in the time-current coordination 
analysis,  and other information pertinent to the computer analysis.  

 
B. Upon acceptance of the Final Report, provide labeling of the power distribution 

equipment in accordance with ANSI Z535.4– Product Safety Signs and Labels; label 
size to be 4” x 6”. Labels to be provided as outlined in Articles 1.03, C and 3.03 below. 
Label materials furnished to be suitable for either the interior or exterior locations where 
they are to be applied; provide samples for review and approval by the Owner along with 
data sheets from the Manufacturer outlining these applications. 

 
C. As part of the final documentation associated with the project Record Drawing data, 

provide a copy of the oneline diagram that includes the essential equipment and devices 
without ratings to provide a concise representation of the power distribution system. All 
equipment and devices shall be identified based on the actual nameplates and identifiers 
developed under the project design; coordinate with final nameplates provided. Drawing 
size to be based on size of power distribution system but shall be large enough to 
provide clear reading of the text based on an Arial 10 point font or equivalent of the 
equipment naming and identifiers; maximum sheet size to be 22” x 34”. Provide multiple 
drawings for systems where information cannot be legibly contained on a single sheet. 
This diagram is to include all revisions and modifications determined through the course 
of construction. 

 
6. COMPUTER ANALYSIS SOFTWARE  

A. The studies shall be performed using ETAP power systems software as provided by 
Operation Technology, Inc. (OTI), or SKM Systems Analysis Power Tools for Windows 
(PTW) software program. 

B. Provide a final electronic file copy of all data, reports and the oneline diagram in 
electronic engineering database (ETAP or SKM) format to the Owner prior to final 
acceptance of the Project. This information is to be validated by the EOR as 
representing “As-Built” conditions including all over-current protective devices and their 
settings, feeder conductors and raceway information and load data; including inductive, 
resistive and combination loads. 

C. The files shall contain all Reports (in Microsoft Word) conducted including Short-Circuit 
evaluations, Protective Coordination and Load Flow Studies as well as the Arc Flash 
analysis values determined as well as copies of the Arc Flash labels. The EOR for the 
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Study shall attest to this validation in writing when submitting the final electronic copy of 
the project. 

7. FIELD INVESTIGATION / DATA COLLECTION AND IMPLEMENTATION ACTIVITIES 
 

A. The Engineer (or authorized designee of the Engineer) conducting the field data 
collection work shall review and provide compliance with the following: 
1. Continuity of Service: 

a. If any service or system must be interrupted, the Engineer shall request 
permission in writing stating the date, time, etc. the same will be interrupted 
and the areas affected.  This request shall be made in sufficient time 
(approximately 1 week minimum in advance) for proper arrangements to be 
made.  Written permission shall be obtained from the Owner before any 
interruption to electrical power is permitted. 

2. Lock-Out / Tag-Out Procedures 
a. The Engineer shall provide his own lock-out / tag-out equipment in coordination 

with the Owner’s program; coordinate with the Owner’s field operational and 
maintenance staff. 

b. The Engineer shall have in effect a written safety program that includes a lock-
out / tag-out safety program in accordance with OHSA under Part 1910, 
Subpart S. 

3. Electrical Safety Program 
a. The Engineer shall review the Owner’s Electrical Safety Program and take the 

necessary precautions, in conjunction with his own safety program for 
employee protection. 

b. The Engineer is to have in effect a written electrical safety program that 
includes all applicable provisions of the NFPA-70E which has been adopted by 
OHSA under Part 1910, Subpart S. 

 
B. The Engineer shall provide written documentation indicating that his employees, those 

working on American Water projects, have been trained and certified on all provisions 
applicable to B and C above upon request from the Water Company. 

 
C. The Engineer’s employees shall follow all provisions of “B” and “C” above including, but 

not limited to, the use of personal protective equipment (PPE), establish protective 
barriers, approach boundaries and documentation for such activities. Provide a written 
statement attesting to the above requirements prior to the start of the Field Investigation 
/ Data Collection activities. 
 

D. Field Adjustment 
1. The Engineer shall adjust protective devices settings based on the final accepted 

Study/Report provided by the Engineer; settings to be listed in a table format and 
submitted as part of the final O&M Manual for the equipment / system.  

 
E. Arc Flash Warning Labels 

1. Provide an ANSI Z535.4 compliant (size 4 in. x 6 in.) thermal transfer or equivalent 
type two color die-cut arc flash label as provided by DuraLabel or Brady for each 
work location analyzed and included in this project. Material type to be suitable for 
the locations; IE indoor, outdoor, chemical resistively, etc.  

2. The label shall have either an orange header with black lettering and the wording, 
“WARNING, ARC FLASH HAZARD”, or a red header with white lettering and the 
wording, “DANGER, ARC FLASH HAZARD”.  Include the ANSI Safety Symbol in 
the header as recommended. The Danger signal wording shall be provided for all 
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calculated incident energy values greater than 40 Cal/cm2; Warning to be used for 
all calculated incident energy values below 40 Cal/cm2. These labels shall include 
the following information: 

a. Location designation 
b. Shock Hazard Information including; Nominal voltage, Limited Approach and 

Restricted Approach with Covers Removed 
c. Flash protection boundary 
d. Site-specific Arc Flash PPE Category 
e. Available Fault Current – include reference to Power Study as outlined on 

sample labels included in the Attachments to this criteria  
f. Incident energy (calculated based on Incident Energy Analysis Method) 
g. Working distance (18” typical for all equipment and applications) 
h. Engineer, report number, revision number and issue date 
i. Reference to “Owner’s Arc Flash Procedures Manual” in lieu of actual listing 

of clothing and glove requirements. 
Refer to Attachment at end of this document for Sample Label and Information to 
be included 

3. Labels shall be machine printed, with no field markings. The size of the lettering is 
to be in accordance with ANSI-Z535.4 recommendations for a safe viewing 
distance of 3’ minimum based on favorable viewing conditions and information to 
be included. 

4. Arc flash labels shall be provided in the following manner and all labels shall be 
based on recommended over-current device settings. Coordinate the data provided 
with the Arc Flash Study results and the ANSI labeling requirements. Quantities 
outlined below are considered minimum quantities necessary; provide additional 
labeling as may be required by Regulatory or Inspection Agencies at no additional 
cost to the project. 

a. For each transformer, 480 and applicable 240 and/or 208 volt panelboard, 
individually-mounted circuit breaker and safety disconnect device, one arc 
flash label shall be provided 

b. For each motor control center, one arc flash label shall be provided at the top 
of each vertical section (see footnote below). 

c. For each low voltage switchboard, one arc flash label shall be provided at the 
top of each vertical section (see footnote below).   

d. For each low voltage switchgear, one arc flash label shall be provided at the 
top of each vertical section (see footnote below). 

e. For each medium voltage switchgear, one arc flash label shall be provided for 
each cell within each vertical section (see footnote below). 

f. For medium voltage switches one arc flash label shall be provided at the top 
of each vertical section (see footnote below). 

g. For each motor power terminal box, 25 horsepower and larger, one arc flash 
label shall be provided. 

h. Additional arc flash labels to address installations and specific equipment 
requirements to be provided based on an individual evaluation basis and 
coordinated with the Owner. 

i. General Use Safety labels shall be installed on equipment in coordination 
with the Arc Flash labels.  The General Use Safety labels shall warn of 
general electrical hazards associated with shock, arc flash, and explosions, 
and instruct workers to turn off power prior to work. 

(Footnote – where control center, switchboard, or switchgear assemblies are 
dual-fed, provide an arc flash label at each main entrance device or section as 
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well as at any “Tie” device location. For equipment that is front and rear 
accessible, provide the same labeling on the rear sections as outlined above.) 

5. Labels shall be field installed by the (Contractor or Engineer) at the conclusion of 
the project after acceptance by the Owner. 

8. ATTACHMENTS 

A. Sample Labels - Three Phase Systems involving calculated incident energy analysis: 
1. DANGER 
2. WARNING 

 
B. Sample Labels – Three Phase 120/208-240 VAC Systems associated with AW 

Standardized labeling 
1. WARNING 

 
C. Sample Labels – Single Phase 120/240 VAC Systems associated with AW 

Standardized labeling 
1. WARNING 

 
D. AW Engineering Criteria for Portable Generator Transfer Switch and Termination 

Enclosure Identification 
 

E. AW Engineering Criteria for Site Specific Arc Flash PPE Category Identification  
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ATTACHMENT A –  
Three Phase Systems involving calculated incident energy analysis 
 

 
 
 

 
 

Arc Flash PPE Category 
FCT Not Determined 
PPE: See AW AF Manual for 

Minimum Arc Rating of Clothing 
 
Refer to Power Study for 
Equipment’s Available Fault 
Current 
 

Engineer: AWBSE, MIL, GO 
 

Date: 09-08-2014 

Arc Flash PPE Category 
1 

PPE: See AW AF Manual for 
Minimum Arc Rating of Clothing 
 
Refer to Power Study for 
Equipment’s Available Fault 
Current 
 

Engineer: AWBSE, MIL, GO 
 

Date: 09-08-2014 
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ATTACHMENT B -  
Three Phase 120/208-240 VAC Systems associated with AW Standardized labeling 
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ATTACHMENT C –  
 
Single Phase 120/240 VAC Systems associated with AW Standardized labeling 
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ATTACHMENT D –  
 

AW Engineering Criteria for Portable Generator Transfer Switch and Termination 
Enclosure Identification 

 
 

 
 

 
ATTACHMENT E –  
 
American Water Engineering Criteria for Site Specific Arc Flash PPE Category Identification 
 

 
 

 
 
 
 

Incident Energy Range  
(cal/cm2) 

 
Arc Flash PPE Category 

0 – 4.0 1 
4.01 – 8.0 2 
8.01 – 25.0 3 

25.01 – 40.0 4 
40.01 and above DANGEROUS (No Safe PPE Exists) 



Appendix L: Monte Rd. Bridge Drawings
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Note: These drawings are provided by Monterey County Department of Public Works. They are not record drawings and appear to be slightly different from the actual bridge. 























Appendix M: CONTROL STRATEGY MEMO



1. Introduction

California American Water (CAW) has an agreement with the Castroville Community
Services District (CCSD) to supply up to 800 acre-feet (AF)/year of desalinated water as part
of the Monterey Peninsula Water Supply Project. We have designed the Castroville pipeline
to move water from a connection on the 36-inch Transfer Pipeline at Lapis Rd. to CCSD well
#3 at the corner of Hwy 183/Merritt St. and Del Monte Ave. as shown in the pipeline
schematic in drawing 0000G06. This is the purpose of the Castroville Pipeline at this time. A
tee along the pipeline at Nashua Rd may also provide water to the Castroville Seawater
Intrusion Project (CSIP) facilities in the future. The purpose of this memo is to explain the
desired operation of the pipeline so that the contractors can bid, construct, and program the
PLC and SCADA work required in the project.

There are three facilities: CAW Lapis Meter Station, CAW Nashua Meter Station, and CCSD
Nashua Meter Station. Each will have a local PLC (but no HMI screen) with the data sent to
both the CAW and CCSD operators (assumed to be the CAW Desal Plant on Charles
Benson Rd. and CCSD Operator Station at 11499 Geil St., Castroville, CA. The control
functions will be permitted by CAW but not CCSD. Setpoints can be set locally or remotely
by the respective operator.

2. CAW Facilities

CAW’s SCADA system is based on cellular transmission of data. Typical pressure in the
Transfer pipeline is expected to be a maximum of about 150 psi.

1. Lapis Meter Station: At the start of the pipeline is a flow (mag) meter and pressure
transmitter in a vault powered by a small solar power system, including PV panels,
charge controller and battery power.

a. The flow signal will be sent via SCADA to the desal plant. The SCADA will
totalize the flows and also send out a high flow alarm based on a user setpoint.

b. There will also be an alarm if flows are above a user setpoint when the actuated
valve is closed, indicating a break in the pipe.

c. The electrical cabinet will have a solar power failure and door alarm in SCADA.
d. There is also a pressure transmitter that sends the pressure to the operator via

SCADA. A user setpoint high pressure alarm will alert CAW to atypically high
pressures at the start of the pipeline.
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2. CAW Nashua Meter Station: At the end of the CAW section of pipeline (on the south side
of Nashua Rd.) are the following CAW facilities and their instrumentation, which will be
powered by a new PG&E service:

a. A backflow device. This has no instrumentation.
b. A pressure regulating station (PRS) is in a vault. The pressure regulating valve

(PRV) (there are 2; one is a backup for when the main valve is being serviced)
will drop the pressure to a set pressure value and have a flow limiting device.
This would restrict flows to no more than 800 gpm. There are pressure
transmitters in the vault upstream and downstream of the PRV. The pressure
signals will be transmitted to the local telemetry panel PLC which will have
pressure setpoints (operator adjustable):

· high-high,
· high,
· low; and,
· low-low pressure alarms.

c. When the pressure reaches the Hi-Hi level and the actuated butterfly valve is
open, the actuated valve will shut. After a user-set period of time, after the
pressure drops below the high level, the PLC will open the butterfly valve. This is
to protect the CCSD pipeline from over-pressurization. If the valve is open and
the low-low pressure is reached, the butterfly valve will shut. After a user-set
period of time after the pressure returns to above the low level, the PLC will
reopen the valve. This is to avoid wasting water, e.g., from a main pipeline
failure.

d. There is an actuated 8” butterfly valve in a vault. This will be operated in auto or
manual mode, to remotely turn deliveries to CCSD on and off. In auto mode, the
SCADA at the desal plant will be programmed to have operator-adjusted
setpoints for times of day and days of the week when to open and close the
valve. The concept at this time, based on conversations with CCSD, is to have
the valve open on weekdays from noon to 8 am the next day. It is our
understanding that CCSD has their own protection at their facilities for storage
tank overflow, etc. There will be alarms related to proper functioning of the valve,
with signals sent to the CAW operator for valve position, failure to open, etc.

e. The electrical cabinet will have a power failure and door alarm in SCADA.

3. CCSD Facilities

CCSD has requested the following:
i. Flow in the pipe shall be 750 gpm to completely replace pumping well #3.
ii. Provide pressure at 60-65 psi at the connection to their well #3
iii. A radio-based SCADA system

CCSD-owned facilities (installed by CAW) at the start of their portion of the pipeline (at the
north side of Nashua Rd.) are called the CCSD Nashua Meter Station and will be powered
by a small solar system. The equipment components are as follows:



1. A flow meter and pressure transmitter in a vault. The flow signal will be sent via SCADA
(using a PLC and radio) to the operators. The SCADA will totalize the flows and also
send out a high flow alarm with a user setpoint.

2. There will also be an alarm if flows are above a user setpoint when the actuated valve is
closed, indicating that the valve is not closed all the way.

3. The pressure transmitter will send the pressure to the operators via SCADA. A user
setpoint high and low pressure alarm will alert the operators to atypically high or low
pressures. A low pressure alarm would indicate a possible break in the pipe.

4. The electrical cabinet will have a solar power failure and door alarm in SCADA.
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