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SECTION I

INTRODUCTION

1-01. Authority. The improvement covered by this supplemental manual contains wetland restoration
work accomplished pursuant to Section 1135 (b) of the Water Resources Development Act of 1986 (Public
Law 99-662). Section 1135 (b) authorizes the Corps of Engineers (Corps) to plan and construct
modifications to previously constructed projects for improving the quality of the environment in the public
interest. The modifications can be to the structures and/or operations of completed water resource projects.
Section 1135 authorization also includes areas adjacent to features of the completed project if the project

likely contributed to developments that displaced wetlands and wildlife habitats that occurred there in
modern historic times.

1-6Z. Location and Description. The project modification work consists of the construction of
approximately 3,400 acres of wildlife habitat, including permanent wetlands, seasonal wetlands,
grassland/uplands, and riparian woodland within the Yolo Bypass, a key feature of the Sacramento River
Flood Control Project. The project modification works are located in Yolo County, California. A site and
vicinity map is shown in Exhibit A-I. The project modification work is to be subordinate to the purposes
of the existing Corps project with the Sacramento and San Joaquin Drainage District (i.e. the Reclamation
Board of the State of California) having a flowage easement over the project lands.

1-03. Purpose of the Supplement. This supplement has been prepared to provide the local sponsor
pertinent information for the operation and maintenance ofproject modification works, general guidelines
on wildlife habitat management and to advise them of the details of applicable requirements to aSSure that
the facilities provided by the United States are continuously maintained and operated as necessary to obtain
maximum benefits of the project modification works without impacting (no reduction of existing flood
canying capacity) existing flood control protective works. Rules that govern local partners in operating
and maintaining projects as a part ofprotective works are contained in the Code ofFederal Regulations
(Exhibit A-Z).

The organization and format of this supplemental manual is written to be consistent with the Standard
Operations and Maintenance Manual for the Sacramento River Flood Control Project (Revised May 1955),
and is intended to provide supplemental information that is not presently addressed.

1-05. Construction Historv. The project modification works described above was accomplished by a
Memorandum of Agreement between the U.S. Fish and Wildlife Service and the U.S. Anny Corps of
Engineers. The Architect/Engineer general contractor was Ducks Unlimited Incorporated. Design and
construction was performed by Ducks Unlimited Incorporated under contracts (location, date, contractor):

CA-0058-002 (Northwest Area, August 1995, Ford Construction Company Inc.);
CA-0058-005 (South Area, August 1995, Ford Construction Company Inc.);
CA-005S-606 (putah Creek Structure, September 1995, Westcon Construction Company);
CA-0058-007 (Power Line Connection, October 1995, Pacific Gas and Electric Company);
CA-0058-00S (Central Pump Station, September 1995, Cooper Crane and Rigging)
CA-0058-008 (North Pump Station, August 1995, Falco Construction);
CA-0058-008 (South Pump Station, October 1995, Anderson Pump Company);
CA-0058-008 (West Pump Station, October 1996, Anderson Pump Company);
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CA-0058-008 (Northeast Pump Station, October 1996, Anderson Pump Company);
CA-0058-004 (Central Area, March 1996, Franklin Construction);
CA-0058-003 (Northeast Area, August 1996, Gateway Pacific Contractors);
CA-0058-0 I0 (Causeway/I 80 Acre Unit, October 1996, Franklin Construction).

Construction began in August 1995 and was completed in October 1997. As-built drawings are
referenced in Exhibit B. Revegetation work began in October 1994 and was completed in September
1998. As part of the revegetation effort to assist in target species establishment, 2,600 pounds ofCnpsis
schoenoides seed was collected and processed for aerial seeding of the seasonal wetlands. Aerial seeding
was accomplished in the Fall of1996 at a rate of I pound (1,000,000 seeds) per acre.

Two conditions and events significantly affected the grassland establishment for the project.

Grading: Construction grading removed topsoil cover from some of the designated grassland areas,
leaving inferior heavy clay peat subsoils as the seeding bed. Grading and existing topography within
grasslands created drainage areas too wet for grassland establishment and better suited as seasonal
wetlands, i.e., South Unit grassland area.

Flooding: Unfortunate timing of two consecutive years of significant and unusual wet weather events
that resulted in flooding of the Bypass, severely impeded and impacted the success of grassland
establishment through prolonged inundation, scouring, and sedimentation.

Background: The original native seed mix was modified as new site and soil conditions and
information were analyzed after field surveys and completion ofconstruction grading in the grassland
areas. A multiple seed mix formula was developed to try and best meet site conditions: general mix, high
ground mix, and a wet edge mix (see Table I Initial Seed Mix). Initial seeding occurred in the Fall of
J996; delays in construction grading ofproject, unfortunately, set back drill seeding ofmost of the
grassland areas until late October.

Table 1: Initial Seed Mix (seeded earlyllate Fall 1996)

General Mix
Hordeum brachyantherum / Meadow Barley
Elymus glaucus / Blue Wildrye
Leymus triticoides / Creeping Wildrye

High Ground Mix
Hordeum brachyantherum / Meadow Barley
Elymus glaucus / Blue Wildrye
Nassella pulchra / Purple Needlegrass
Elymus trachycaulus / Slender Wheatgrass
Wetland Edge Mix
Agrostis exarata / Bent Grass
Deschampsia caespitosa / Tufted Hairgrass
Muhlenbergia rigens / Deer Grass

After the 1996/1997 flood events, the grassland areas were field checked and evaluated for
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gennination success. The late seeding time and then immediate and prolonged inundation of the entire
project caused significant gennination mortality of the grasslands. Areas seeded early and allowed to
genninate before inundation had the best success rate; however, significant damage to the project occurred
in deposition and scounng of these exposed areas. Gennmated seed species consisted almost entirely of
Hordeum brachyantherum. All grassland areas were weed controlled and areas prepared (mowedldisced)
for a re-seeding in the early fall of 1997. The re-seeding mix was adapted to only using Hordeum
brachyantherum with some Elymus glaucus (see Table 2).

Table 2: Final Re-Seed Mix (re-seeded early Fall 1997)

General Seed Mix
Hordeum brachyantherum / Meadow Barley

High Ground Mix (only in a few selected areas)
Elymus glaucus / Blue Wildrye

The flood events of 1997/1998 were not as detrimental to seed gennination success. All areas, year
old and new, showed initial good signs of gennination and growth. A late spring and a flood event in the
summer of 1997; however, hit the new and old grasslands hard during their critical growth period.
Significant loses ofnew and year old grassland areas occurred. To provide accurate grassland survival
numbers and locations a survey was performed in February 1999 (see maps in Exhibit J).

Revegetation work was accomplished under contracts (contract title, date):

DACW05-95-C-0009 (Restoration Planting and Maintenance, Northern Sector (Riparian-Northwest Unit),
October 1994;
DAC W05-95-Q009 (First Year Monitoring Report for Restoration and Maintenance, Northern Sector,
October 1996);
DACW05-95-0009 (Final Monitoring Report for Restoration Planting and Maintenance, Northern Sector,
February 1998; and
DACW05-99-P-107 (Grasslands Inventory and Soils Analysis Report, March 1999).

An irrigation system for the Causeway Unit riparian plantings was constructed by Ducks Unlimited
Incorporated (general contractor). Causeway riparian woodland plantings was accomplished with
volunteer labor. The irrigation system for the Causeway Unit was accomplished under contract: CA-0058
011-001 (Causeway Unit Irrigation System, Aug 1998, Sierra View Landscape).

As-constructed drawings for the irrigation system are shown in Exhibit J.
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SECTIONll

LOCAL COOPERATION

2-01. Federal Requirements. Pursuant to the provisions of section 221 of the Flood Control Act of
1970, Public Law 91-611, as amended, the construction of any water resources project by the Secretary of
the Army shall not be commenced until each non-Federal partner has entered into a written agreement to
furnish its required cooperation for the project.

2-03. Assurances Provided by Local Sponsor. Necessary assurances of local cooperation for the
construction of the project modification works were provided by the local sponsor, State of Califomia
Department ofFish and Game on July 1995, (Exhibit F-l).

2-04. Transfer to the Local Sponsor. Responsibility for operating and maintaining the project
modification works was officially transferred to the State of California Department ofFish and Game by
letter in January 1998 (Exhibit F).

2-05. State of California Responsibilities. Following construction of the project modification works, the
local sponsor shall assume responsibility for maintaining the project area. Responsibility of maintaining
the project levees adjacent to the project modification works area shall remain the responsibility of the
Reclamation Board. An assurance agreement has been executed between the State of California
Department ofFish and Game, the State of Califomia Department of Water Resources, and the State
Reclamation Board on responsibilities for maintaining the project modification works (attached for
information only, Exhibit F-2). A memorandum of understanding among the Reclamation Board,
Department of Water Resources, and Department of Fish and Game for State-listed threatened and
endangered species consultation is attached as Exhibit F-3. The U.S. Fish and Wildlife Biological
Opinion is attached as Exhibit F-4. Environmental commitments contained in NEPNCEQA
documentation is listed in Section 10-04.b.
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SECTION III

GENERAL

3-01. General Rules and Procedures. The project modification works are to be maintained and operated
in accordance with the Regulations shown in Exhibit A and the interpretations and amplifications as
contained in Section X. In general, the project shall be maintained to the same condition as existed on the
completion of the contract identified in paragraph 1-05. Code ofFederal Regulations, Title 33, Chapter
II, Part 208.10 (2) also requires that the local sponsor designate an official, herein after called the "Refuge
Manager", who is responsible for operation and maintenance of the project modification works. The
District Engineer, Sacramento District, or his/her authorized representative, the Reclamation Board, and
the State of California Department of Water Resources, shall have access at all times to the project works.

3-11. Drawings. The District Engineer will furnish to the local sponsor, the Reclamation Board, and the
State of California Department of Water Resource, Division ofFlood Management, "As Constructed"
drawings of the project modification works at the time an operation and maintenance manual is furnished
(Exhibit B).

3-12. Responsibilities of the Refuge Manager <Yolo Basin Wetlands). In line with the provisions of
the Flood Control Regulations, the general duties of the Refuge Manager include the following:

a. Personnel: Key personnel shall be trained in order that regular maintenaltCe work may be
performed efficiently and to insure that unexpected problems may be handled in an expeditious and orderly
manner. The Refuge Manager shall have available the names, addresses, and telephone numbers of
maintenance personnel and a reasonable number of substitutes. These key people should, in tum, have
similar data on all of the people who will assist them in the discharge of their duties. The organization of
key people should include an assistant to act in the place of the Refuge Manager in case ofhis/her absence
or indisposition.

b. Records: The Refuge Manager shall maintain a file of reports, records, and drawings concerning
the project modification works, readily available at all times to the District Engineer and the State of
California Department of Water Resources.

c. Encroachments: In accordance with the provisions ofFlood Control Regulations 208.1 0(a)(4),
no encroachment or trespass which will adversely affect the efficient operation or maintenance of the
project modification works and the Sacramento River Flood Control Project shall be permitted by the local
sponsor on the rights-of-way for the protective facilities. Per California State Water Code, The
Reclamation Board, only, is invested with encroachment permitting authority.

d. Inspections: For the sake of uniformity, and to the extent practicable, the dates ofannual periodic
inspection of the project modification works shall be as follows: I March and J September. The Refuge
Manager shall notify and extend invitation to participate to the State of California Department ofWater
Resources, Division ofFlood Management, 10 days prior to inspections. The suggested checklist shown in
Exhibit E, should be followed in each inspection to insure that no features of the project modification
system are overlooked. Additional guidance on inspections is provided in Section X. Also, a sketch of the
project modification works shall accompany the checklist to clarify the findings. The Refuge Manager
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shall determine the required composition of the inspection team. A copy ofthe inspection team's original
field notes as recorded on the check list shall be included as an enclosure to the annual report (see
paragraph I).

e. Maintenance: Regular maintenance repair measures shall be accomplished during the appropriate
season as scheduled by the Refuge Manager. Full responsibility for making the repairs and the methods
used is placed on the Refuge Manager. All repairs shall be made in accordance with standard engineering
practice, to line and grade and in accordance with details shown on the as constructed drawings for the
project modification works, copies ofwhich are included in Exhibit B. Maintenance shall be
accomplished to insure that the project modification works operate as constructed.

f. Reports: Subsequent to the I September inspection and no later than 25 November, the Refuge
Manager shall submit an annual report to the District Engineer, Corps ofEngineers and the State of
California, Department of Water Resources, Division ofFload Management (P.O. Box 942836,
Sacramento, CA 94236-0001) covering inspection, maintenance, and operation of the project modification
works. This report will provide the following:

(I) The physical conditions of the project modification works as summarized from the logs of
inspection.

(2) Summary of flood occurrences and the impact on the Sacramento River Flood Control Project
(SRFCP). Flood elevations can be read during flooding from a power pole (elevations printed on pole)
adjacent to the 180 Acre or North Unit.

(3) Prosecutions for encroachment or trespass.

(4) Maintenance measures taken; nature, date of construction, and date of removal of temporary
repairs; date ofpermanent repairs.

(5) Fiscal statement ofcost and maintenance and operation for the period.

(6) Report sununarizing the results of inspection of the vegetation types and coverage with respect
to as constructed conditions.

A suggested format for submitting the annual report is attached (Exhibit G). Copies of inspection
team's field notes as recorded on a suggested check list (Exhibit E) shall be made as an enclosure to the
annual report. This report will be filed with the District Engineer, Sacramento District, Corps of
Engineers.

g. Modifications: Plans for "modifications" to the project modifications works that would constitute
a "project" (activities other than required maintenance) will be submitted to the District Engineer, State of
California Department of Water Resources and the Reclamation Board for review and approval prior to
implementation.

A "modification" to the project would include any new, additional berms or raised roads, additional
irrigation/drainage canals, modification to existing irrigation/drainage canals, new alignment of
irrigation/drainage canals, additional pump stations, structural modification to the railcar bridge and Putah
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Creek Structure(weir and bridge), and any change to operation and maintenance of the seasonal and
permanent wetlands habitat that could change the Mannings "n" roughness value for that habitat or habitat
acreages.

The project modification works, as constructed, is in compliance with Section 404 (b)(l) guidelines
of the Clean Water Act. Any construction changes to the project modification works, including significant
maintenance activities, must be reviewed and evaluated by the Refuge Manager for compliance with 404
(b)(1) guidelines. The Refuge Manager will be responsible for obtaining a Section 404 permit, as
applicable, and development of appropriate environmental documentation, i.e. water quality certification,
NEPA, CEQA, EISIEIR, EA, etc.
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SECTION X

PROJECT MODIFICATION WORKS, YOLO BASIN WETLANDS

10.01. General Operation and Maintenance. All operation and maintenance of the modified project
shall be performed by the non-Federal sponsor. General guidance for requirements for operation,
inspection, and periodic maintenance of the project modification works are as follows:

Note: All scientific names used for the botanical references are based on THE JEPSON MANUAL
(1996 edition).

a. Permanent Wetlands: These areas shall remain flooded to a minimum depth of 3 feet throughout
the year. Units shall be periodically rotated out ofuse for maintenance and rejuvenation. Each unit shall
be dried no less frequently than every ten years. The area may remain dry up to, but not exceeding six
months, for maintenance. No special irrigation or monitoring is required for short-term establishment of
emergent vegetation. Inspections shall be conducted each year to determine extent ofvegetation in the
impoundments. If the emergent vegetation exceeds fifty percent of the surface area of any impoundment,
the excess emergent vegetation shall be removed until the emergent vegetation does not exceed twenty
percent of the surface area immediately following the maintenance activities. The method of removal shall
be determined by the Refuge Manager and may include mechanical methods (mowing or discing),
chemical methods (State approved herbicide) or burning. The emergent vegetation to be managed within
these impoundments typically include, hardstem bulrush (Scirous acutus), sedge (Carex sp.), and cattail
(Typha latifolial. Submerged vegetation could primarily include, sago pond weed (Potamogeton
pectinatus) and wigeon grass (Ruppia sp.).

The objective Manning's "n" roughness value for this habitat is 0.05. These emergent vegetation
species shall be restricted to the permanent wetland area perimeters and surface area percentages to
maintain Manning's un" value.

b. Seasonal Wetlands: These areas provide wintering habitat for waterfowl. The seasonal wetland
units are to be flooded to a desired depth up to 18 inches in the fall. Other seasonal wetlands ponds may'
have areas deeper than 18 inches due to natural topography. The flood-up periods of these areas shall take
place from I September through 15 October, and remain flooded until draw-down. They are then
maintained in this flooded state throughout the winter and are drained in the spring so that swamp timothy
(Crvosis schoenoides) can be grown as a preferred food plant for waterfowl. The characteristic vegetation
to be managed within seasonal wetland units will be for swamp timothy and emergent vegetation.
Emergent vegetation shall not exceed more than 5 percent of the seasonal wetland surface area. No special
irrigation or monitoring is required for establishment of swamp timothy and emergent vegetation. For
mosquito control purposes, flood-up will be delayed as late as possible to still meet the 15 October flood
up goal. Draw-down will occur between 15 March and 15 May. Drainage and replenishment rates to
maintain water quality will be at the discretion of the Refuge Manager. When temperatures are expected to
be below freezing, it is recommended that water in seasonal ponds be kept circulating to prevent freeze
over.

Swamp timothy requires open, bare mud flats to germinate. In the Upper Sacramento Valley,
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gennination begins in mud flats between I March and I April when minimum soil temperatures reach 50
to 55 degrees F for several days and gennination continues through the middle of May. Most germination
occurs around I April. Draw-downs between I April and 15 May result in the majority of swamp timothy
gennination. Draw-downs made earlier in the year are likely to result in establishment of undesirable
species. Swamp Timothy is a decumbent annual grass averaging about two to six inches in height. Seed
heads emerge from the leaf sheaths starting I May. When sites usually dry out quickly, small seed heads
<'I. to 2 inches) are the norm. Large plants with large seed heads of I to 2 inches occur on sites with
longer periods ofwet soil or late rains. Prolonged flooding for one week or more can drown out seedlings.
A flash irrigation one month after germination (in May to June), of I to 3 inches, to be applied and

removed within 3 days would encourage a thick stand with large seed heads. The Sacramento-Yolo
County Mosquito and Vector Control District shall be notified no later than two calendar days prior to a
flash irrigation during May-June of any year. Irrigation in June would probably encourage other species
such as water grass (Echinochloa crugalli) and sprangle-top (Leptochloa fascicularis).

The objective Manning's "n" value for this type of vegetation is 0.04. To maintain this objective
roughness value, not less than 95 percent of the seasonal wetlands area may include low seasonal cover, to
include swamp timothy, watergrass, sprangle-top, etc. The surface area coverage shall be determined by
field judgement of the Refuge Manager or representatives of the Refuge Manager.

c. GrasslandlUpland: These areas will provide cover, wildlife forage, and nesting environs within
the wildlife area. These areas were located within each unit to serve also as buffer zones between adjacent
agricultural lands. The target vegetation to be managed within these units shall be a.diverse mixture of
native grasses, grass,·and forbs.

Inspections: Inspections shall be conducted each year to determine the extent and condition of the
grassland vegetation in each of the units. Management programs shall be adapted to maintain the
surviving meadow barley stands and other appropriate species.

The objective Manning's "n" roughness values for this type is 0.035. To maintairi this objective
roughness value, the grassland area shall be inspected annually for invasion of woody vegetation and or
marsh tules. All woody vegetation shall be removed.

d. Riparian Woodland: Two areas of the project area are permitted riparian vegetation, the
Northwest Unit (7.2 acres) and the Causeway Unit (25 acres). These areas provide nesting, resting, and
foraging areas for numerous passerine birds, raptors, and other birds. These riparian habitats will provide
essential food resources for a wide array of wildlife within the riparian ecosystem. Inspections shall be
conducted each year to determine the extent of vegetation in the units. The inspection shall estimate the
clear distance between trees and/or stands, estimate average diameters, condition of underbrush
(percentage of area, height, type), total acreage vegetated, and irrigation regimes (date, number ofdays,
irrigation rate). The characteristic trees and shrubs to be managed within these units could include:

TreeslTree Shrubs:
Box elder (Acer Negundo californicum)
White alder (Alnus rhombifolia)
California sycamore (Platanus racemosa)
Fremont cottonwood (Populus fremonhi)
Arroyo willow (Salix lasiolepsis)

Supplement - 9



O&M Manual July 2003

Red willow (Salix laevigata)
Yellow willow (Salix lasiandra)
Sandbar willow (Salix hindsiana)
Valley oak (Quercus lobata)
Oregon ash (Fraxinus latifolia)

Shrubs and vines:
Mule-fat (Baccharis viminea)
Coyote bush (Baccharis pilularis consanguinea)
Button bush (Cephalanthus occidental is)
Clematis (Clematis ligusticifolia)
California wildrose (Rosa califomica)
California wild grape (Vitis californica).

The objective Manning's "n" TOughness value for this type is 0.045. The riparian area shall be
allowed to naturally progress or evolve to a riparian forest habitat type.

e. Management and Maintenance of Vegetation: Refer to Exhibit J.

f. Table 3: Wildlife Management Time Line:

January

February

March

April

May

June

July

Seasonal wetlands inundated
End of hunting season
High public use

Seasonal wetlands inundated
High public use

NotifY SYMVCD of draw-down dates
(I Mar) Conduct inspections/vegetation survey
(15 Mar) Begin draw-down of seasonal wetlands
Conduct Swainson's Hawk breeding survey
High public use

Swamp timothy begins to germinate

Conduct Giant Garter Snake survey
(15 May) Draw-down complete
Vegetation monitoring and maintenance activities begin
Flash irrigation of swamp timothy, if needed. NotifY SYMVCD in advance if irrigated.

Continue maintenance activities
Flash irrigation of swamp timothy, ifneeded. NotifY SYMVCD in advance if irrigated.

Conduct Giant Garter Snake Survey
Continue maintenance activities
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September

October

November

December

Continue maintenance activities
Notify SYMVCD of flood-up schedule

(1 Sep) Flood-up begins
(1 Sep) Conduct inspections/vegetation survey
Conduct Giant Garter Snake Survey
Waterfowl begin to arrive

(15 Oct) Flood-up completed
Hunting season begins
High public use

Seasonal wetlands inundated
Peak controlled public use

Seasonal wetlands inundated
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g. Wetlands Operation:

(1) Flood-Up: Flood-up of seasonal wetlands shall occur in the fall (September through March)
and in early summer (May to June) for flash irrigation. Pennanent ponds would be inundated all year,
except during maintenance. All procedures describing flood-up of the project modification assume the
large flapper gate on the pipe through the west levee approximately 1/3 mile from the Central Canal is
closed. This pipe diverts water to the Mace Irrigation District west of the Bypass. Flood-up of the
Northwest, West, Central and South wetland areas would be accomplished by lifting water at the Central
pump station into the Cross Canal and opening slide gates along the Cross Canal that supply these units.
The Central pump station would serve as the "first" lift of water to the channel supplying the 180 (North)
Acre Unit. The North pump station supplies the 180 (North) Acre Unit and provides summer make
uplback-up water to the Northwest Unit. Flood-up of the Northeast Unit is accomplished by lifting water
from the "toe drain" on east side ofBypass at the Northeast pump station into the North Supply Canal and
channel on west side of the Northeast Unit. The Causeway Unit permanent ponds are supplied via the
North Supply Canal and canal on the east side of the 180 (North) Acre Unit with a supply pipeline (18
inch PVC) under Interstate 80. The South pump station provides summer make-up and back-up water to
the Central and South Units. It is recommended that at least 1.0 feet of freeboard be maintained in the
seasonal and permanent wetland ponds to reduce erosion. Depth at ponds shall be maintained at a
minimum 3 feet during the summer and without fluctuations except during winter. A flow diagram of the
flood-up sequence and direction of flow is shown in Exhibit A-3.

Causeway Unit: Flood-up of the Causeway permanent ponds is accomplished by opening both
slide gates at the north end of canal on east side of the 180 (North) Acre Unit south of Interstate 80 and
north of Interstate 80. Gate N03 would have to be opened (flash boards lifted) and a private steel riser
boarded up to allow water to flow north in the canal to the Causeway Unit.

180 (North) Acre Unit: Flood-up of the seasonal pond is first accomplished by pumping water
from the North pump station at the south end of the Unit. Water is discharged through an 18-inch-
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diameter pipe and alfalfa valve at the south end of the unit.

Northwest Unit: Flood-up of the Northwest Unit would begin by flooding the NWSI seasonal
wetland pond first by opening slide gates (NWTI and T2) along the Cross Canal. After desired water level
of elevation (at least 1.0 ft of freeboard below top of berm) is attained in NWS I, water will flow freely
through water control structures NW3 and NW6 through the berm separating seasonal ponds NWS I and
NWS2, and slide gate NWT3 on the Cross Canal can be opened, allowing water to flow into the NWS2
seasonal wetland pond (at least 1.0 ft of freeboard below top of east berm). The permanent wetland pond
(NWP I) is flooded from the south by lifting boards on gate NW7. There is a ditch between gates NWT3
and NW7 on the southeast side of the Unit to convey water from the Cross Canal to NWP I.

West Unit: Flood-up of the West Unit is attained two ways. When the Putah Creek Bridge
Structure (weir) is gated, seasonal wetland (WES I) is flooded by lifting boards on gate C5 through the
Cross Canal and opening slide gates C3 and C4 on the north side. When the Putah Creek Bridge Structure
is ungated, gate C5 is closed and the water is raised in the Cross Canal by the Central Pump Station.

Central Unit: Flood-up of the Central Unit is attained when the Putah Creek Bridge Structure is
gated and through the Central Pump Station. Water can be raised in the Cross Canal by the Central Pump
Station and opening gate C6 and flooding seasonal pond CES I first. When the Putah Creek Bridge
Structure is gated, Gate C2 at the weir can be opened to fill the South Central Canal at the south end of the
unit. Slide gate CI4 can be opened to fill seasonal pond CES5 at this time. Seasonal pond CES2 can be
flooded by opening slide gates C12 and C16 on the Soulh Central Canal on the south end of the Unit.
CES I and CES5 can be flooded by allowing flow through gales C9 and C I0 through the berm separating
CES 1 and CES5 from CES2. Flood-up of the seasonal pond CES4 is accomplished by opening slide gates
C24, CII, and C27 along the South Central Canal on the south end oflhe Unit, and C20 at the northeast
end of permanent pond CEP I. The South Pump Station can be used to fill the South Central Canal on the
south end of the Central Unit and to fill seasonal pond CEP2 via an alfalfa valve (to be used for back-up
water for the Central Unit and summer make-up water to permanent ponds CEPI and CEP2). CES3 is the
last seasonal pond to be filled by allowing flow through gate C30 through the berm separating CES4 and
CES3, and closing C32 and C33 on the Cross Canal. CEP I can be flooded three ways: from the south by
opening gate CI7 along the canal on the south end of the Unit or by opening gate C25 separating the pond
from CES4 Or by opening gates C15 and CI9 (gates C21, C20, and C22 must be closed and CES2
seasonal pond must be filled to at least 8.0 feet MSL). Permanent pond CEP2 is filled by opening gate
C31 through the berm separating CES3 from the pond. It also can be flooded using a low lift pump,
opening gate C29 along the South Central Canal and opening C31.

Seasonal pond CES5 can be flooded to elevation 12.5 ft MSL by opening gate C-5 on the Cross
Canal and filling the canal on the west side of the Unit and raising water elevation at the Putah Creek
Bridge Structure (weir).

South Unit: The South Unit is flooded by opening gate CI at the Putah Creek Bridge Structure
weir, closing all gates on the south end of the unit and allowing water into the South Canal located south of
the Putah Creek Canal (north end of the South Unit). Gate SOl must be opened on the canal to allow water
to flow east along the canal. Gates S II, S02, S03, and S05 can be opened to fill seasonal pond SOS I. To
fill seasonal pond SOS2, flow is allowed through gates S04 and SI4 in the berm separating SOSl and
SOS2, and gates S06 and S09 are opened on the canal at the north end of the Unit. Filling seasonal pond
SOS3 is accomplished by allowing flow through gates S I7 and S08 in the berm separating SOS2 and
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SOS3, and gate SIO on the canal at the north end ofthe Unit. The South Pump Station can be used to fill
SOS3, SOS2, and SOSI via an alfalfa valve and to fill the South Canal at the north end of the South Unit
(back-up supply to South Unit and for sUmmer make-up water to permanent pond SOP I). The permanent
pond SOPI is filled by allowing overflow through gates S 12 and S 18 or by lowering boards on gates S 12
and S 18 in the berm separating SOS3 and SOP I, and S 13 in the Putah Creek Canal at the north end of the
Unit (only if water elevation in the Canal is sufficiently high).

Northeast Unit: Flood-up of the Northeast Unit is accomplished by first flooding seasonal pond
NES2 by opening gate NE5 on the North Supply Canal and boarding the steel riser on the west end of the
North Supply Canal. Seasonal pond NES I is flooded by opening slide gates NE I and NE2 on the North
Supply Canal (gates NE6 and NEI5 should be closed). Seasonal pond NES3 is flooded next by lifting
boards at gate NEI5 and NE 16, opening slide gate NE3, and allowing flow through NE6. Boards on gate
NE 17, NE 19, and NE7 should be closed to allow water elevation to build up in NES3. Seasonal pond
NES4 is flooded last by allowing flow through gates NEI9 and NEI8. Permanent pond NEPI can be
flooded by opening gate NE4 on the North Supply Canal and closing gate NE8. Permanent pond NEP2 is
flooded by allowing flow over gate NE8 or lowering boards at NE8 at the south end ofNEP I and lowering
gate NE9 at the north end ofNEP2. Permanent pond NEP3 is flooded by allowing flow over gate NE21 or
lowering boards at gate NE21 at the south end of NEP2.

eZl Draw-Down: Draw-down would occur in the spring and after flash irrigation in the summer.
Draw-down of all seasonal and permanent ponds would be accomplished through gravity drainage through
water control structures, with the exception of the West Unit, where drainage is assisted by the West pump
station on the northeast comer of the Unit and the 180 (North) Acre Unit, where drainage at the south end
can be assisted with the portable Crissafulli pump. All water levels in'adjacent supply and drainage canals
must be lowered below grade elevations ofponds for drainage to occur efficiently.

Causeway Unit: Draw-down of the permanent ponds is accomplished by opening a slide gate
separating the two ponds and the slide gates at each end of the 18-inch supply pipeline under Highway 80.

180 (North) Acre Unit: Drainage is accomplished by opening gates (lifting flashboards) at gates
N02 and N03 to drain into the canal east of the Unit, which empties into the North Supply Canal. An
option is to use a portable Crissafulli diesel pump at the south end of the Unit.

Northwest Unit: Drainage of seasonal ponds NWS2 and NWS I is accomplished by fully opening
gates NWI, NW4 and NW7, and gates NW3 and NW6 through the berm separating the two seasonal
ponds. Gates NWfI, NWf2, NW 13 and NWT3 on the south end can also be opened, but will only drain
NWS2 and NWSI to elevation 10.7 ft MSL. Drainage ofpermanent pond NWPI is accomplished by
opening gate NW5 on the Cross Canal.

West Unit: Drainage is accomplished by opening gates C4, C3, C8, C38, and C37. Gates C3, C4,
and C37 can be used to partially drain the Unit between elevation 10 to 11,0 ft MSL. C8 can drain the
Unit down to elevation 9,5 to 10.0 ft MSL. The West pump station can also be used to facilitate drainage
of the Unit. Gate C5 can be opened on the Cross Canal to facilitate drainage from the canal on the east
side of the Unit. Drainage from this canal can be accomplished into Putah Creek to the south if the
elevation of the creek is sufficiently low.

Central Unit: Drainage is accomplished by fully opening gates C9, CIO, C30, C15, and C21
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through berms separating seasonal ponds and gates C16, C22, C32 and C33 on the Cross Canal. Gates
C14, C12, C16, C17, C23, C24, CII, and C27 are opened to allow drainage into the South Central Canal
on 'the south end of the Unit. Drainage of the South Central Canal into the Putah Creek Canal is
accomplished by opening gates C 18 and C28. Drainage ofthe permanent pond CEPI is accomplished by
opening gate C 19 at the north end of the pond and C22 on the Cross Canal. Drainage of CEP2 is
accomplished by opening gates C35 and C34 on the Tule Canal on the east side of the Unit.

Soutb Unit: Drainage of the seasonal ponds in the Unit can be accomplished by fully opening
gates S 14, S04, S 17, and S08 in the berms separating the seasonal ponds and gates S02, S03, S06, S09,
and S lOon the South Canal. Gates S15, S 16, and S 19 can also be opened on the south end of the Unit to
drain the seasonal wetlands. Permanent pond SOPI is completely drained by opening gate S 13 at the north
end of the pond to drain into Putah Creek Canal. Drainage of the South Canal is accomplished by opening
gate S07, which drains into Putah Creek Canal.

Northeast Unit: Drainage of the seasonal wetlands can be accomplished by opening gates NE6,
NE15, NE 16, NE18, NE19, NE7, NEIl, and NEIZ in the berms separating the seasonal ponds. Seasonal
pond NESZ is drained by lowering boards on NEIl and NE5, and NEIZ. Drainage into the Tule Canal
would be through gate NE12. Seasonal pond NES I is drained by lowering boards on NE15, and d
opening slide gates NEI, NEZ, and NEI4, Seasonal pond NES3 is drained by opening slide gates NE3
and NE14, lowering boards on NE7, NE19, and NE16. Seasonal pond NES4 is drained by lowering
boards on NE24, NE19, and NE20 (NEZO drains into permanent pond NEPZ and can only lower NES4
water elevation to 9.0 ft MSL if the ponds are full) and opening slide gate NE14. Gates NEI7 and NEI8
can also be used to partially drain seasonal pond NES4. If Gate NE20 is opened to drain NES4 into the
permanent pond NEP2, then gate NE22, which drains into the Tule Canal, must be opened to prevent
oVerlopping of NEPZ. Permanent pond NEP I is drained by lowering boards on gates NE8 at the south end
of the pond and NE 12, which drains into the Tule Canal. Permanent pond NEPZ is drained by lowering
boards on gates NE9, NE12, NE22 (drains into Tule Canal) and NE21 (only if permanent pond NEP3 is
being drained also). Permanent pond NEP3 is drained by lowering boards on gate NE25 that drains into
the Tule Canal and NE21 (only if permanent pond NEP2 is being drained also).

10-02. DraInage and Irrigation Structures.

a. Water Control Structures: Water control structures used to irrigate and drain the wetlands
through berms are listed in Table 4. Irrigation and drainage of ponds is accomplished through water
control structures through berms separating ponds and supply/drainage canals. Alfalfa valves are used in a
few locations to discharge water from pump stations (North and Southeast Pump Stations). The water
control structures consist of polyethylene pipe and prefabricated concrete box risers at the inlet controlling
headwater elevations of each pond. The concrete box risers are outfitted with either flash board gates or
slide (screw) gates. Flash board gates consist of metal flash board frames to accommodate two rows of2
inch by 4-inch wood "flash" boards. The majority of gates are flash board type. Most of the risers
adjacent to supply or drainage canals and are fitted with slide gates (Waterman C-I 0 and CL-I 0 models).
Most ofthe risers between seasonal and permanent ponds are equipped with flash board gates.
Manufacturer's catalogue cuts of slide gates and alfalfa valves are included in Appendix H. The top
elevation of most box risers should not exceed the top elevation of adjacent berms to prevent OVerlopping
of berms. In cases where the risers are extended to elevations above berms, precautions should be taken to
ensure flash boards are not set above the berm elevations. This can be accomplished by marking (with
paint) the elevation of the adjacent berm on the riser.
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Adequate measures shall be taken to insure that inlet and outlet channels are kept open and that trash,
sediment, drift or debris is not allowed to accumulate near drainage structures. Flap gates and manually
operated gates and valves on drainage structures shall be examined, oiled and trial operated at least once
every 90 days. Periodic inspections shall be made by the Refuge Manager to be certain that:

(1) Pipes, gates, operating mechanisms, and head walls are in good condition;
(2) Inlet and outlet channels are open;
(3) Care is being exercised to prevent accumulation of sediment, trash and debris near the

structures; and
(4) Erosion around the inlets and outlets of the structures is prevented and ifrequired, repaired.

Immediate steps will be taken to repair damage, replace missing or broken parts, or remedy adverse
conditions disclosed by such inspections. At each inspection the following items, ifapplicable, shall be
particularly noted:

(I) Sediment deposition, debris or other obstructions to flow.
(2) Condition of pipes and gates.
(3) Damage or settlement ofpipe.
(4) Condition of concrete-<:racks, spalls, erosion

All eroded concrete shall be repaired as soon as erosion reaches a depth of four inches or any
reinforcing steel is exposed. For this purpose it is recommended that the repair be made by thoroughly
clearing the surface by sand blasting and building up the concrete to its original section with
pneumatically-placed Portland cement mortar.

The inlets and outlets of the drainage structures could inundate frequently during the flood season.
Therefore, they should be inspected at the first opportunity to make certain that refuse or debris has not
prevented the structures from functioning properly.
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Table 4
Water Control Structures

YOLO SOUTH UNIT WATER CONTROL STRUCTURES

"-'-' . ,

9.05 1

8.96 1
F

F

F

F

F

F

F

F

F

F

F

F
F

G

F

G

F

F

G

G

F

5

·F

gates

G.te/FB
Type

28 11

6.93 1
6.95 1

9.44

8.7 1
8.70 1

9.44

7.14 1

8.79 1

9.9

9.21 1

10.86

10.1

10.09

10.20

10.97
10.90

11.90
10.43

10.40

11.35
10.96
10.96
11.90

9.4 1
10.00
10.00

we tolal l' ext

WC op
Elevation

WC# Pipe # Pipes Pipe Pipe
Type Length Invert

501. 30'HOPE 2 35 7.50
501b 30· HOPE 35 7.57·
502 30· HOPE 1 40 .46
503 30· HOPE 1 40 8.50
5 4 30· HOPE 1 40 7.03
505 30· HOPE 1 40 6.80
506 30· HOPE 1 30 7.00
507. 30·HOPE 2 45 6.69
507b 30· HOPE 45 6.55
508 30· HOPE 1 40 6.72
509 30· HOPE 1 50 8.50
5010. 30· HOPE 2 30 7.56
S010b 30' HOPE 30 7.56
5011 30· HOPE 1 51 7.95
5012. 30· HO 2 55 .56
S012b 30· HOPE 55 5.39
5013. 30' HOPE 3 60 3.53
5013b 30· HOPE 60 3.55
50130 30' HOPE 60 3.74

014 30· HOPE 1 40 6.07
5015. 30· HOP 2 35 6.60
5015b 30· HO 35 6.60
5016. 30· HOPE 2 26 6.04
S016b 30· HO 26 6.04
5017 30' HOP 1 53 5.65
5018 30' HOPE 1 40 5.81
5019. 30' HOPE 2 31 5.35
S019b 30' HOPE 31 5.30
drain pipe 30' HOPE 1 25 OG
o ALS: # pipes pIpe length

30' HOPE 29 1183
2' ext fiSh bros

o 23

Flasnboaros required (South Unit)
structure # #/boards # sets total

we wI l' ext 11 11 2 242
we w/2' ext 0 13 2 0
we w/o ext 1. 9 2 216

458

ABBREYIAnONS

HDPE High Density Polyethylene
WCI/ Water Control (Structure) Number
F Flash Boards
G Slide (Screw) Gale

OG On Ground (Ground Elevation)
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Table 4 -Continued
Water Control Structures

YOLO CENTRAL UNIT WATER CONTROL STRUCTURES

C_ Ipe - Ipes Pipe Pipe ate/FB
Type Length Invert Type

Cl. 30" HOPE 2 8 9.13 G
Clb 30" HOPE 95 9.01 G
C2. 30" HOPE 2 130 9.27 G
C2b 30" HOPE 119 9.0 G
C3. 30" HOPE 2 40 12.12 G
C3b 30" HOPE 40 12.14 G
C4 30" HOP 1 45 10.74 G
C5. 30" HOPE 4 25 11.25 F
C5b 30" HOPE 25 11.30 F
C5c 30" HOPE 25· 11.30 F
C5d 30" HOPE 25 11.27 F
C5. 30"CMP 357 10.11 F
C5b 30" CMP (inc.) NA G
C5c 30" CMP (inc.) NA G
C5d 30" CMP (inc.) NA G
C 24." HOP 1 35 10.50 14.01 G
C8. 30" HOPE 2 40 9.92 13.32 F
C8b 30" HOPE 40 9.97 1 .3 F
C9 3D" HO 1 . 40 8.64 12.04
e10 24" HOPE 1 40 9.34 12.74 F
Cll 24" H PE 1 30 7. 4 11.14 G
C12 30" HOPE 1 40 8.60 12.00 G
C13. 30" HOPE 2 35 . 8.55 11.95 F
Cl b 30" HOPE 35 8.67 12.07 F
C14 30" HOPE 1 40 8.94 12.34 G
C15•. 30" HOP 2 35 7.58 10.98 . F
C15b 30" HOPE 36 7.81 11.21 F
C16. 30" HOPE 2 40 8.65 12.05 F
C16b 30" HOPE 40 8.64 12.04 F
C17 24" HOPE 1 35 8.11 11.51 G
C18. 30" HOPE 2 40 8.07 11.47 F
C18b 3D" HOPE 40 8.10 11.50 F
C19 24" HOPE 1 40 5.59 8.99 F
C20 30" HOPE 1 40 7.24 10.54 F
C21. 30" HOPE 2 40 7.95 11.35 G
C21b 30" HOPE 40 8.00 11.30 G
cn. 30" HOPE 2 40 5.00 8.40 F

ABBREVIATIONS

HDPE High Oc'nsiry Polyelhylcne
WCM Wiler Control (Structure) Number
F Flash Boards
G Slide (Screw) Gale
00 On Ground (Ground Elevation)
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Table 4 - Continued
Water Control Structures

YOLO CENTRAL UNIT WATER CONTROL STRUCTURES

WC# Pipe # Pipes Pipe Pipe. WCTop Extension Gale/FB
Type Length Invert Elevation Size Type

C22b 30" HOPE 40 5.08 8.48 2 F
C23 30" HOPE 1 40 8.08 11.48 G
C 4. 30· HO 2 35 8.08 11.48 F

24b 30" HO 35 8.07 11.47 F
C25 24" HOPE 1 36 7.36 10.76 F
C26('En«th) 30· HOPE 2 60 7.15 10.55 F
C26(I"""'h) 30· HOPE 60 7.22 10.62 F

27 O· HOPE 1 30 7.66 11.06 G
C2 • 30" OPE 2 45 7.03 10.43 F
C28b 30" HOPE 45 7.03 10.43 F

• H 4 1 . G
29b 30· HO 46 7.34 1 . 4 G

C3 30" HO 1 45 7.30 10.70
C 1 30"H 1 31 6.10 9.50
C3 • 30" H E 51 5.18 8.58
C32b 30· H 51 5.33 8.73

33. 30· PE 2 45 5.31 8.71
C33b 30· HOPE 45 5.56 8.96
C 4 30· HO 1 51 3.78 .18
C35 30· HOPE 1 40 3.38 6.78
C36 30· HOPE 1 40 9.17 14.57
C37 24·HDPE 1 35 11.00 16.40
C38 24· HOPE 1 36 10.33 15.22
clvrt pb a 30· HOPE 2 30 7.50
clvrt@ pb 30· PE 30 7.46
pumpline 24· PV 2 3520 NA
cmp@pb 36· CM 1 225 4.77
o AL : # pipes IPlpe lengln

30· HOPE 50 2255
24· H PE 8 287
30·CM 1 357
36·CMP 1 225
24" PVC 2 3520

AB8REVIAnONS

Flashboards required (Central Unit)
structure # #/boards # sets total

we wi l' ext 6 11 2 132
we wI 2' ext 11 13 2 286
we wfo ext 22 9 2 396
Grand Total 814

HOPE High Dcnsiry Polyethylene
well Waler Control (Structure) Number
F Flash Boards
G Slide (Screw) Gate
OG On Ground (Ground Elevation)
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Table 4 - Continued
Water Control Structures

YOLO NORTH EAST UNIT WATER CONTROL STRUCTURES

WC# Pipe # Pipes Pipe ~Ipe WC lOp Extension Gate/FB
Type Length Inven Elevalion Size Type

N"la 30· HOPE 2 44 8.24 11.64 U

NElb 30· HOPE 44 8.23 11.63 G
NE2 30· HOPE 1 37 8.09 11.49 G
NE3a 30· HOPE: 2 38 8.40 11.80 G
NE3b 30· HOPE 38 8.41 11.81 G
NE4 30· HOPE 1 30 7.92 11.32 G.
NE5a 30·HOPE 2 40 7.64 11.24 G
NE5b 30· HOPE 40 7.78 11.18 G
NE6a 30·HOPE 2 30 7.00 10.40 F
NE6b 30· HOPE: 30 700 10.40 F
NE7. 30· HOPE 2 30 6.87 10.24 F
NE7b 30· HOPE 30 6.87 10.20 F
NE8 30· HOPE 1 27 4.96 10.30 2 F
NE9 30· HOPE 1 25 6.44 10.18 F

NEll. 30" HOPE 2 26 5.38 9.64 1 F
NEllb 30" HOPE 26 5.40 9.80 1 F
NE12. 30" HOPE 2 45 4.37 9.90 2 F
NE12b 30· HOPE 49 4.40 9.90 ·2 F

NE14. 30" HOPE 2 31 6.00 9040 G
NE14b 30" HOPE 31 6.11 9.51 G
NE15. 30" HOPE: 2 25 7.06 10.32 F
NE1.b 30" HOPE: 25 7.08 10.34 F
NE16. 30" HOPE 2 24 6.66 9.95· F
NE16b 30" HOP" 24 6.43 9.90 F
NE17. 30" HOPE 2 40 7.92 11.38 F
NE17b 30" HOP" 40 8.03 11.38 F
N.,18. 30" HOPE 2 35 5.35 10.63 2 F
NE18b 30· HOPE 35 5.26 10.44 2 I F
NE19 30" HOP" 1 40 6.61 10.03 F
NE20a 30" HOPE 2 80 3.99 9.38 I 2 I F
NE20b 30· HOPE 80 3.91 9.34 2 F
NE21 30· HOPE 1 24 4.99 8.20 F
NE22. 30· HOP" 2 50 4.96 8.26 F
NE22b 30· HOPE 50 5.02 8.37 F

INE24. 130· HOPE I 2 I 44 I 6.23 I 9.63 F I
INE24b 30· HOPE J 44 J 6.15 I 9.55 F I

ABBREVIATIONS

HDPE High Density Polyclhylcnc
WC# Waler Conlrol (Structure) Number
F Flash Boards
G Slide (Screw) Gale
OG On Ground (Ground Elc\l3lion)
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Table 4 - Continued
Water Control Structures

YOLO NORTH EAST UNIT WATER CONTROL STRUCTURES

WC# Pipe # Pipes Pipe Pipe Extension Gate/FS
Type Length Invert . Size Type

NE25a 30" HOPE 2 40 4.0 1 F
N 5b 30" HOPE 40 3.99 1 F
Clvn 1 • CMP 2 40 OG
Clvn lB" CMP 40 OG
Clvn 30" HOPE 40 OG
TOTALS: # pipes pipe len th

30" HOPE 39 1471
lB" CMP 2 80

Flashboards required (North East Unitl
struc1ure • '/boards #sets totar

we wI l' ext 4 11 2 BB
. we wI 2' ext 7 13 2 182

we wJo ext 17 9 2 306
Grand Total 576

YOLO NORTH. UNIT WATER CONTROL STRUCTURES

WC' Pipe # Pipes Pipe Pipe
Type Length Invert

NOI 30· HOPE 1 40 11.76
N02 30" HOPE I 40 10.50
N03 30" HOPE 1 60 6.95
clvn 24" HOPE I 40 7.00
causeway 18" PVC 1 230 8.00
TOTALS: # pipes ipe len th

30" HOPE 3 140
24" HOP 1 40
lB" PVC 1 230

rlashboards required (North Unit)
structure • #lboards # sets total

we wI l' eX( 1 11 2 22
we wI 2' ext 0 13 2 0
we w/o ext 2 9 2 36

58

ABBREVIATIONS

HOPE High Density Polyethylene
Well Water Control (Structure) Number
F Flash Boards
G Slide (Screw) Gate
OG On Ground (Ground Elevation)
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Table 4 - Continued
Water Control Structures

YOLO NORTH WEST UNIT WATER CONTROL STRUCTURES

WC# Pipe # Pipes Pipe Pipe WCTop Extension GatelFB
Type Length lr.ver1 Elevalion Size Type

NWl 30· HOPE 1 100 10040 13.80 F
NW2a 30· HOPE 3 40 7.00 12.40 2 F
NW2b 30· HOPE 40 7.10 12.50 2 F
NW2c 30· HOPE 40 8.90 12.30 2 F
NW3 30· HOPE 1 30 9.40 13.80 1 F
NW4 30· HOPE 1 100 6.70 12.10 2 F
NW5 30· HOPE 1 40 7.20 10.60 F
NW6 24· HOPE 1 30 10.60 14.00 F
NW1 30· HOPE , 30 8.50 11.90 F
NW8 24" HOPE 1 40 9.20 14.60 2 F
NW9a 30" HOPE 2 40 6.60 10.00 F
NW9b 30" HOPE 40 6.70 10.10 F
NW10a 30" HOPE 2 40 6.80 12.20 2 F
NW10b 30· HOPE 40 6.70 12.10 2 F
NWll 30" HOPE 1 30 9.10 12.50 F
NW12a 30· HOPE 2 40 7.60 11.00 F
NW12b 30· HOPE 40 7.60 11.00 F
NW13 30· HOPE 1 40 10.40 13.80 F
NWTl 30" HOPE 1 40 na G
NWT2 30" HOPE 1 40 na G
NWT3a 30· HOPE 2 40 na G
NWT3b 30· HOPE 40 na G
TOTALS; # pi es pipe length we total l' ext gates
3D" HOPE 20 890 22 1 4
24" HOPE 2 70 2' ext nshbrds

7 18

Flashboards reauired (NorthWest Unit)
structure # #/boards # sets total

we w/1' ext 1 11 2 22
we w/Z ext 7 13 2 182
we w/o ext 10 9 2 180

384

ABBREVIATIONS

HOPE High Density Polyethylene
wet Water Control (StlUcrure) Number
F Flash Boards
G Slide (Se~w) Gale
OG On Ground (Ground Elevation)
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Table 4 - Continued
Water Control Structures

Pond WESI
LEVEE 14.00
DESIGNWS 13.00
MAXWS 13.32

Structure Structure
WCII TE Pipe IE Type

liiliow IC3a 1S::rr 12.12 G
C3b 15;26 12.14 G
C4 14.18 10.74 G
C37 16.40 11.00 . F

Outflow C8a 13.32 9.92 F
C8b 13.37 9.97 F
C38 15.22 10.33 F

Pond CESI
iTVEE 13.00
DESIGN WS 12.00
MAXWS 12.04

Structure Structure
WCII TE Pipe IE Type

Inflow ICi 14.01 10.60 G
C6a 13.51 10.1 I F

Outflow C9 12.04 6.64 F

Pond CES-Z
LEvEE 113C
DESIGN WS- 10.50
MAXWS 10.55

Structure Structure
WCII TE Pipe IE Type

Inflow 1C6a 13.51 10.II F
C9 12.04 8.64 F
C12 12.00 8.60 G
C16a 12.05 8.65 F
C16b 12.04 8.64 F

Outflow C15a 10.98 -7.81 F
C15b 1I .21 8.65 F
C26(16 10.55 /.15 F
C26{16 10.62 /.22 F

ABBREVlAnONS

ond CES4
LEV 11.00
DESIGN WS 10.00
MAXWS 10.84

Structure Structure
WC# TE Pipe IE Type

InflOw ICI I 11.14 7.74 G
C23 11.48 8.08 G
C27 11.06 7.86 G

OutflOw C25 10. 6 7.36 F
C20 10.64 7.24 F
C30 10.70 7.30 F

Pond CESS
LEVEE 13.50
D SIGNWS 12.50
MAXWS 12.74

Structure Structure
WC# TE Pipe IE Type

Inflow C14 12.34 8.94 G
Outflow Cl0 12.74 9.34 F

Pond CEPI
LeVU- 9.00
DESIGNWS 8.00
MAlfWS 8.99

Structure Structure
WC# TE Pipe IE Type

Inflow C25 10.76 7.36
C17 11.51 8.11 G

Outflow C19 8.99 5.59 F

Pond CEP2
iTvEF 7.00
DESIGN WS 6.00
MAXWS 6.78

Structure ::>trueture
WC# TE Pipe IE Type

Inflow C31 9.50 6.10 F
Outflow C34 7.18 3. 8 F

C35 6.78 3.38 F

TE
IE
f
G

we.
ws

Top Elevation
Invcn Elevation
Flash Boards
Slide (Screw) Gate

Waler Control (Structure) Number
Waler Surface (Elev8Iion)
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Table 4 - Continued
Water Control Structures

Pond CES3
LEV"" 9.5u
DESIGNW" B.50
MAXWS B.50

Structure Structure
WCII TE Pipe IE Type

Inflow C2la 11 .•, 1.9' G
C21b 11.30 8.00 G
C29a 10.97 7.57 G
C29b 10.74 7.34 G
C30 10.70 7.30 F

Outflow C31 9.50 5.10 F
C32a B.5B 5.1B F
C32b B.73 5.33 F
C33a 8.71 5.31 F
C33b 8.96 5.56 F

Center N~ Ditch
Lt:V"t: 11.'"
DESIGNWS 10.50
MAXWS 8.40

Structure Structure
WCII TE Pipe IE Type

Inflow C15a 10.9B .,B F
C15b 11.21 7.81 F
C19 B.99 5.59 F
C20 10.64 7.24 F

Outflow C21a 11.35 7.95 G
C21b 11.30 B.OO G
C22a B.40 5.00 F
C22b oAB 5.0B F

ABBREVlATlONS

TE Top Elevalioo
IE Inven Elcvation
F Flash Boards
G Slide (Scn:w) Gate
Wei! Waler Conlrol (StruCture:) Number
WS Waler Surface (Elevation)

Putah Creek Northern Delivery Canal
a b c

LEVEE 1•.50 12.~ 11.40
DESIGN 11.90 11.30 10.40
MAXWS 11.95 11A7 10.43

Structure Structure
WC# TE Pipe IE Type

inn (al C2a 12.54 9.27 G
C2b 12.3B 9.09 G

Culfl (al C13a 11.95 .B.55 F
C13b 12.07 B.57 F
C14 12.34 8.94 G

Inn (bl C13a 11.95 8.55 F
C13b 12.07 8.57 F

Culn (bl C12 12.00 8.50 G
C15a 12.05 8.55 F
C15b 12.04 8.64 F
C17 11.51 8.11 G
C18a 11.41 8.07 F
Cl8b 11.50 8.10 F
C23 11.48 8.08 G
C24a llA8 B.OB F
C24b 11.47 8.07 F

InU (c) C24a 11.48 8.0B ..
C24b 11A7 8.07 F

Cutll (c) C1l 11.14 7.74 G
C27 11.06 7.55 G
C2Ba 10.43 7.03 F
C28b 10.43 7.03 F
C29a 10.97 1.57 G
C290 10.74 7.34 G
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Table 4 - Continued
Water Control Structures

ABBREVIATIONS

Pond 50:;1
Lt:Vt:t: 11.00
Dt::;IGN W5 10.00
MAXWS 9.47

Sirudure Structure
WCII TE Pipe IE Type

Innow 502 10.86 7.46 G
:;03 11.90 8.50 G
505 10.20 6.80 G
5011 11.35 7.56 F

Outflow 504 10.43 7.03 F
5014 9.47 6.07 F
S015a 10.00 6.60 F

. S015b 10.00 6.60 F

Pone 50:;2
L :vt:t: . 10.00
DESIGNW5 9.00
MAXwS 9.05

structure Structure
WCII TE Pipe IE Type

Intiow :;u4 1 .43 1.03 F
506 10.40 7.00 G
509 11.90 8.50 G
5014 9.47 6.07 F

Outflow 508 10.12 6.72 F
S016a 9.44 6.04 F
S016b 9.44 6.04 F
5017 9.05 5.65 F

IE
IE
F
G

WeN
ws

Top Elevation
Inven Elevation
FI8:ih Boards
Slide (&rcw) Gate
Water Comrol (Struclure) Number
Waler Surface (Elevation)

Pond 5053
LEVEE 9.50
DESIGN WS B.'O
MAXWS B,IO

Siructure Structure

WCII TE Pipe IE Type
Inflow SOB 10.12 6.72 F

S010a 10.96 7.56 F
S010b 10.96 7.56. F
5017 9.05 5.65 F

Outflow S012a 8.96 5.56 F
S012b 8.79 5.39 F
5018 9.21 5.81 F
S019a B.75 5.35 F
S019b B.70 5.30 F

Pond SOPl
LEVEE 7.50
DESIGN WS 6.50
MAXWS 6.93

Structure SlruC1ure
WC# TE Pipe IE Type

Inflow Su12a B.Y6 5.56 F

S012b 8.79 5.39 F
SOlB 9.21 5.Bl F

Outflow S013a B.93 3.53 F
S013b 6.95 3.55 F
S013e 7.14 3.74 F

Putah Creek Southern Delivery Canal
a b

LEVEE 12.20 11.00
DESIGNWS 10.BO 9.80
MAXWS 10.90 9.95

Structure Structure
WC# TE Pipe IE Type

Inll (a) Cla 12.36 9.13 G
Clb 12.47 9.01 G

OuW (a) SOla 10.90 7.50 F
SOlb 10.97 7.57 F
5011 11.35 7.95 F

Infl (b) SOla 10.90 7.50 F
SOlb 10.97 7.57 F

Oulll (b) 502 10.B6 7.46 G
503 11.90 B.50 G
505 10.20 6.BO G
506 10.40 7.00 G
S07a 10.09 6.69 F
S07b 9.95 6.55 F
509 11.90 B.50 G
S010a lu.96 7.56 F
S010b 10.96 7.56 F
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Table 4 - Continued
Water Control Structures

ABBREVIATIONS

NElS. 10.32 7.06 F

NE6b 10.40 7.00 F

Pond NEPI
LEVEE 9.00

IDESIGN WS 8.00
MAXWS 10.30

Oilrueture Structure
WC# TE Pipe IE Type

Inflow NE4 11.32 1.92 ·G
Outflow NE8 10.30 4.96 F

Pond N"P2
LEVEE 9.00
DESIGNWS 8.00
MAXWS 8.20

Structure Structure

WC. TE· Pipe IE Type
Inflow NE9 1 './8 0.44

NE20. 9.38 3.99 F
N "'Ob 9.34 3.91 F

Outflow NE21 8.20 4.99 F
NE22a B.26 4.96 F
NE22b 8.37 5.02 F

Pond NEP3
Lt:VEE 9.00
DESIGNWS 8.00
MAXWS 8.20

Structure Structure
WC# TE Pipe IE Type

Inflow NC"I 0.20 4.99 F
Outflow NE25. ·8.40 4.00 F

NE25b 8.30 3.99 F

Pond NES4
LEVEE 10.00
DESIGNWS 9.00
MAXWS 9.34

Structure Structure
WC. TE Pipe IE Type

Inflow NE17a 11.38 /.92 F
NE17b 11.38 8.03 F
NE19 10.03 6.61 F

Outflow NE20a 9.38 3.99 F
NE"Ob 9.34 3.91 F
NE"4a 9.63 6.23 F
NE"4b 9.55 6.15 FTop Elevation

Invert Elev.tion
Flash Boards
Slide (Screw) Gale:
Walet Control (Structure) Number
Walc:r Surface: (Elevalion)

Structure Structure
WC# TE Pipe IE Type

M"'" vv:;, 10.32

TE
IE
F
G

we.
ws

.

NEI6. 9.95 6.66 F
NEI6b 9.90 6.43 F
NE19 10.03 6.61 F

NE6. 10.40 7.00 F

DESIGN v'S 10.00

Inflow NEI. 11.04 8.24 G
r.Nii'ETl brt--i-l"l.i63<-+--ii8~.2"i3--+-'G~--j

Pond NESI
r.-L"'Ei;vEo;E=----,--:"II~.O;;;:,O

;;,trueture Structure"
WC# TE Pipe IE Type

NE15b 10.34 7.0B F

Structure Structure
WC# TE Pipe IE Type

NEZ 11.49 8.09 G

OUtfiOWf.N~E;;;6;;-.-t---,I~U..4;;0;-t-.,;7:;.OO~+-_-i;F~--l
NE6b 10.40 7.00 F

Inflow NE5. 11."4 .84 G
r.Nii'E~5;;b-t---Cl"IC::.l"'8i-t-";7:;;.7'"8--j--7Gc--1

Outflow NEIl. 9.84 5.38 . F
r.N"E'-I<;lbO-+-"9'i5.8"'0-t-75'"'.40<0-f---;'F---l

Inflow NE3. 11.80 B.40 G
I;N:;iE;;3;i:b-f-;'II;':.8~1;.-t--;8"'.4"'1-f----;G<--f

Outflow NE7. 10.24 6.87 F
r.N"'E"7kb -+--'1"0."2""0-f---76':;.B"',-f---i=F---1
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Table 4 - Continued
Water Control Structures

NE Water Control BaSin
LEVEE 11.00
DESIGNWS 9.50
MAXWS 9.90

Structure Structure
WC# TE Pipe IE Type

Inflow NE14a 9.40 6.00 G
NE14b 9.51 6.11 G
NE15a 10.32 7.06 F
NE15b 10.34 7.08 F
NE16a 9.95. 6.66 F
NE16b 9.90 6.43 F

Outnow NE17. 11.38 7.92 F
NE17b 11.38 8.03 F
NE18a 10.83 ·5.35 F
NI=18b 10.44 5.26 F

Pond NO~1

LEVEE 14.50
DESIGNWS 13.50
MAX vvS 13.86

1~lrudure Structure
WC# TE Pipe IE Type

Outflow NOI 15.01 11.76 F
N02 13.88 lU.50 F

ABBREVlATIONS

NE DITCH
LEVEE 10.50
DESIGN WS 9.50
MAXWS 9.80

Structure Slrudure
. we# TE Pipe IE Type

Inflow NE7a 10.24 6.87 F
NE7b 10.20 6.87 F
NE8 10.30 4.96 F
NEll. 9.84 5.38 F
NE11b 9.80 5.40 F

Outflow NE9 10.78 6.44 F
NE12a 9.90 4.37 F
NI:12b 9.90 4.40 F

TE
IE
F
G
WC'
WS

Top Elevalion
InveR Elevation
Flash Boards
Slide (SCl'tw) Gale
Wain' Control (StruCIUrt') Number
Water Surface (Elcv8Iion)
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At the onset of flooding of the Bypass, all water control structures shall be fully opened (slide gates
and flash boards) before the flood water reaches the top ofany external or internal project benns. This will
allow the cells to flood-up equally and minimize the damage caused by water overtopping benns. It is
recommended that when flooding of the Bypass is imminent, one set of flash boards (only on structures
with a double set of flash boards) be removed prior to flooding to reduce the time to lift fl ash boards on all
water control structures. Mobilization of crews to open gates and timing ofoperation in relation to initial
flooding of the Bypass shall be at the discretion of the Refuge Manager. Upon failure of any water control
structure, the structure is to be repaired or replaced as directed by the Refuge Manager using appropriate
materials. .

b. Pumps: Pumps are listed in Table 5.

Table 5 - Pump.

Pump Type No. of Power Muimum Static Purpose
Station Pumps each Flow Rate Lifl

pump (CFS) (approl.
(HP) feet)

Nonh Elevated I 10 8 6 Main supply to 180 Acre Unit. (2nd lift)
Surruner make~up water to the Northwest
permanent pond NWPI (2nd lift).
Back-up supply '0 Nonhwest Unil (2nd lift).

Central Elevated 4 J@60 +115 14 Main supply to Northwest, Central, South, and
I @75 Causeway Units.

I st lift for water to 180 Acre Unit.
Back-up supply to Northeast Unit (via North
canal).
Shared with agricultural interests [I].

Southeast Submersi 2 50 25 10 Back-up supply to Central and South Units.
ble Summer make-up water fo South (SOP I),

Central (CEP I and CEP2) pennanenl ponds.

Northeast Submersi J 50 80 10 Main supply to Northeast Unit.
ble Summer make-up water to Northeast pennanenl

ponds.
Back-up 1st lift 10 180 Acre Unit.
Shared wilh agricultural interests [J].

West Elevated 1 15 10 3 Drainage of WeSI Unit.

Portable Diesel I 75 21 10 Drainage ofNW pennanent pond (NWPI) in
Crissafulli summer.

Back-up drainage of 180 Acre Unit.

rI] Los RIDS Faons and Mace lITIgation Dlstnct

Pumps, discharge pipes, structures, and controls shall be maintained to insure continuous satisfactory
operation of the project modification works. Periodic inspections shall be made by the Refuge Manager to
be certain that:

(I) Pipes, gates, operating mechanisms, head walls, and trash racks are in good condition;
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(2) Pumps and controls are in good condition;

(3) If inundated during the flood season, then pump motors are to be inspected, cleaned, and made
fully operational immediately after the flood season.

Manufacturer's maintenance manuals for elevated pumps (North, West, Central pump stations),
submerged pumps (Northeast and South pump stations), control panels are attached in Exhibit I, and
electrical schematics are attached in Exhibit I-I. The owner's maintenance manual for the portable Davit
crane is attached in Exhibit 1-2. The owner's maintenance manual for the spur gear hand winch is
attached in Exhibit 1-3.

c. Miscellaneous Facilities (Supply and Drainage Channels, Bridges, etc.): Miscellaneous
structures which were constructed or exist in conjunction with the project modification works include
supply and drainage channels, bridges, weirs, access gates, etc. Many of the supply and drainage canals
also serve as irrigation canals for adjacent privately owned agricultural land.

I. Supply and Drainage Channels: Inspection of the supply and drainage channels shall be
made at the same time the inspection of the other features of the project modification are made.
Maintenance work shall be performed to insure the continuous satisfactory operation of the project
modification works, which shall include periodic clearing of vegetation and removal of sediment to
maintain design capacity. This maintenance would be cooperatively performed with irrigation districts in
accordance to agreements made between the Department ofFish and Game, Los Rios Farms, and Mace
Irrigation District. Supply and drainage canals are shown on sheet 48 of the as constructed drawings, File
No. 50-25-6077. Cross sections ofsouth central canal and south canal are shown on sheets 19 and 22,
respectively. Side slopes are to be maintained as constructed. Drainages to be maintained without
standing water and free of vegetation.

2. Bridges and Weirs: Inspection of the railcar bridge and Putah Creek Weir Structure shall be
made at the same time that the inspection of the other features of the project modification are made, and
shall be reported in the annual report. Inspection shall include condition of head walls, bridge supports,
decks, and embankments. Maintenance shall be performed to insure structural integrity of bridges and
weir structure. Drawings of the railcar bridge over the central supply canal are shown on sheet 49 of file
no. 55-25-6077. Drawings of the Putah Creek Weir Structure are shown on sheets 45, 46, and 47.

10-03. Inspection and Maintenance of Miscellaneous Facilities within the Yolo Basin Wetlands
Project Area.

a. Berms: Periodic inspection shall be made by the Refuge Manager to be certain that:

(I) No unusual settlement sloughing, or material loss of grade or berm cross section has taken
place;

(2) No caving has occurred on either the waterside or the landward side of the berm which might
affect the stability of the berm section;

(3) No seepage or saturated areas are occurring;

(4) Drains through the berms and gates on said drains are in good working condition;
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(5) Access roads to and on the berms are being properly maintained;

(6) Access gates are in good condition;

(7) Crown of berm is shaped to drain readily, and roadway thereon, if any, is well shaped and
maintained;

(8) There is no unauthorized grazing or vehicular traffic on the berms.

To insure that such maintenance measures are accomplished for the proper functioning of the berm,
the following items shall be specifically covered in each inspection:

(I) Settlement of berm fill;

(2) Erosion of berm slopes on both the landward and waterside slopes;

(3) Presence of seepage or damage due to rodent burrows or saturated areas adjacent to the berms;

(4) Condition of access roads and roadways on the berms.

Methods used for repair or reconstruction of the berm fill will depend on the extent of the damaged
section. If of small extent, the most suitable method will be to bring the berm back to line and grade by a
fill made of six inch lifts of earth free from brush, roots, sod, organic matter or other unsuitable material.
The Refuge Manager shall provide at all times such maintenance as may be required to insure
serviceability of the berms. Patrol roads within the project modification works area shall be maintained in
such condition that they will be accessible to trucks used to transport staff, equipment and supplies for
maintenance.

b. Flood way: The flood way is the area within the Yolo Bypass encompassing the project
modification works. Periodic inspection shall be made by the Refuge Manager to be certain that the flood
way is not being restricted by the depositing of sediment, waste materials, debris, and building of
unauthorized structures or other encroachments in accordance to the Assurance Agreement between
California Department of Fish and Game, California Department ofTransportation, Department ofWater
Resources, and the State Reclamation Board (Exhibit F-2).

The Refuge manager shall monitor the sediment deposition within and directly adjacent to the project
modification works in order to assess project impacts on sedimentation in the project area. Surveying for
sediment accumulation shall occur only when mounding is visibly noticeable. The accumulation shall be
estimated by the conduct of route traverse surveys and cross profIle spot elevations taken normal to the
route traverse. The sediment accumulation shall be estimated by the "end-area" method. The closure error
of the route traverse shall be no greater than 0.1 foot in elevation.

The flood way conditions will remain the same, as far as possible, as those considered in the design
assumptions and be maintained such that no new conditions develop that may effect the stability of the
project berms, roads, pump stations, bridges, and weirs, or reduce the flood conveyance of the Yolo
Bypass. At each inspection particular attention will be given to the location, extent and size of vegetal
growth.
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Any unauthorized operations within the flood way right-of-way, such as excavations, buildings and
other structures, levees, bank protection or training dikes will be investigated. All rubbish and industrial
waste shall be disposed of off-site. Changes in the channel bed such as aggradation or degradation, which
would interfere with tree-flow trom side drainage structures or induce local meanders that would scour the
banks shall be cleared. The intent of these inspections is to disclose all conditions which in any way affect
the stability of the structures and their functioning. Each inspection report should name and comment on
any repair measures that have taken place since the last inspection, and measures that should be taken.

10-04. Environmental Management.

a. General: The Refuge Manager shall be responsible for complying with all existing environmental
documentation and regulations, and shall be responsible for all future necessary documentation and/or
permits to comply with all federal, state, and local laws and regulations. Certain operation and
maintenance activities in wetlands or other regulated waters (e.g., earthmoving, bank stabilization, berm
repairs, channel alterations, etc.) may require a permit under Section 404 of the Clean Water Act, and/or
Section 10 of the Rivers and Harbors Act, trom USACE. Permit inquires should be directed to:

Chief, Regulatory Branch
U.S. Army Corps of Engineers
Sacramento District
1325 ] Street
Sacramento, CA 95814-2922

916-557-5250

b. Habitat Area: The Yolo Basin Wetlands will be maintained in the following approximate habitat
area percentages of the entire 3,400 acre area as shown in Table 6, in as-constructed drawings (No. 55-25
6077), and site map (Exhibit A-I).
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Table 6
HABITAT AREA

Habitat Area (acres) Percentage ~o

Permanent 321 9.5

Causeway 5.5 0.2

180 Acre (North) 78.2 2.3

Northwest 105.6 3.1

Central CEPI 24 0.7

Central CEP2 27 0.8

South 12 0.4

Northeast NEPI 18 0.5

Northeast NEP2 3 0.1

Northeast NEP3 14 . 0.4

Northeast NEP4 34 I

Seasonal 2,276 67.2

180 Acre (North) 101 3

North'Ntst 373 II

Central West 212 6.3

Central 595 17.6

South 463 13.7

Northeast 532 15.7

Grauland 652 19.2

Causeway 151.1 4.5

180 Acre (North) 38 1.1

Northwest 56 1.7

CtnlJal 255 7.5

Sooth 12 0.4

Northeast 140 4.1

Riparian Woodland 55 1.6

Causeway 25.4 0.7

Northwest 29.6 0.9

Benns, Roads, Channels 84.2 2.5

Total 3,390 100

To protect the wildlife area from pesticides applied to adjacent agricultural fields, grassland/upland
buffer zones have been included along the boundaries of the project modification works wherever their
orientation would not impede flood flows. Additional protection may be provided by existing roads and
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agricultural canals or drains which separate the wildlife area from surrounding agricultural lands. Yolo
County requires buffer zones to protect environmentally sensitive areas in locations where Category I or IT
materials may be applied. Category I materials (signal word "Danger") and Category II materials (signal
word "Warning") are not to be applied in close proximity to environmentally sensitive areas unless a
minimum distance between the closest operating nozzle and the sensitive area is maintained. This distance
varies with the category and manner of application of the product, and maybe from 50 to 500 feet. Buffer
areas at the project modification works will vary up to 300 feet wide and consist primarily of
grassland/upland cover type.

c. Threatened, and Endangered Species Protection: During the planning phase for the creation
and maintenance of the Vic Fazio Yolo Wildlife Area, several environmental commitments were made.
These commitments are contained in project NEPA/CEQA documentation and/or terms and conditions
agreed to in State and Federal endangered species consultation documents. The perpetuation of these
commitments is an essential component of the operation and maintenance of the project. The following is
a summary of those commitments specifically made during the NEPA/CEQA process or agreed to by State,
Local and other federal agencies that shall be adhered to by the Refuge Manager.

(I) Giant Garter Snake:

Surveys for giant garter snakes will be conducted by representative's of the Refuge Manager each
May, July, and September to determine the presence or incidental take of the snake. Personnel conducting
the surveys shall be qualified by the State of California Endangered Species Coordinator and U.S. Fish and
Wildlife Service (FWS) to perform the work. The survey report format shall be at the discretion of the
Refuge Manager. Any incidental sightings or takings noted during the surveys shall be recorded. The
records of surveys shall be submitted to FWS and the District Engineer annually.

Develop management plans on the assumption that the snake is present.

Maintenance activities in the permanent wetland units shall be restricted to 1 May through I
October (when the snake is active).

Introduction oflarge predatory fishes in the constructed permanent wetland areas shall be
prohibited.

The Refuge Manager shall manage ponds to provide maximum nearshore emergent marsh zones of
bulrush at densities that do no exclude snake and fish movement within the habitat. Also, the Refuge
Manager shall maintain aquatic vegetative cover during the snake's active period without impeding
foraging.

Incidental take of the giant garter snake for routine activities has been authorized by the U.S. Fish
and Wildlife service until 28 October 2006. The Refuge Manager shall maintain records of any incidental
take for the duration of the project and shall submit them to the District Engineer and the U.S. Fish and
Wildlife Service. Prior to 28 October 2006, the amount of take shall be evaluated so that the initial
authorization may be extended; reauthorization shall be initiated by the Refuge Manager to the U.S. Fish
and Wildlife Service. Unacceptable levels of take shall require modifications to the Best Management
Practices adopted in the Operations and Maintenance Manual. The U.S. Fish and Wildlife Service
biological opinion dated October 1996 is attached as Exhibit F-4.
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(2) Swainson's Hawk: Surveys for active nests shall be conducted annually by Refuge
Managers personnel who have been qualified by the State ofCalifornia Endangered Species Coordinator.
Maintenance activities shall be restricted within 2 mile of active nest sites. The Swainson's Hawk breeding
season is frorn approximately I March to 15 August. Acreage of seasonal wetlands shall be rnaintained to
provide foraging habitat for the hawk.

(3) Salmonids and Sacramento Splittail:

Tracts and ponds will be sequentially drained from upper to lower elevation tracts/ponds.

Stranded salmonids will be rescued using the most appropriate means.

If any of the surveys result in positive identification, and operations and maintenance activities
may adversely impact the Theatened and Endangered species, the Refuge Manager is to immediately give
written or telephone notice to the California Department of Water Resources, The Reclamation Board, the
Corps, and the FWS, and proceed with consultation, ifnecessary, with FWS, as agreed in the
Memorandum of Understanding (Exhibit F-3).

d. Water Quality: Organically enriched emuent, biological or chemical pollutants and contaminants
will be inhibited from entering the wetlands. Islands offloating solids will be avoided. A long-term water
quality monitoring program will be established as follows: The Refuge Manager shall conduct a dissolved
oxygen, temperature and "bio-assay" water quality sampling test at the toe drain source not later than one
week prior to each flood-up of the seasonal wetlands for the iliitial two seasons. Subsequent to the two
seasons, the frequency of water quality testing shall be determined by the Refuge Manager, but shall not be
less than once every seven years. If these tests reveal approximately 70 percent toxicity, or above, the
Central Valley Regional Water Quality Control Board shall be contacted and informed of the results. If the
any of the existing wells on the wetlands are to be used for "back-up" water supply, wells shall be tested
prior to their sustained use. Also, subsequent to each significant fall season runoff events (i.e., each
flooding of the Yolo Bypass, if possible and not later than 48 hours after the peak ofthe runoff event has
passed), the toe drain source should be tested as described above for evidence ofupstream runoff
problems.

The Refuge Manager shall maintain a file of records ofwater quality testing and results readily
available at all times to the District Engineer.

e. CulturaJResources Protection: A cultural resources archival search and field survey conducted
in 1992 by Far Western Anthropological Research Group, Inc (Far Western), resulted in the identification
ofa single cultural property within the project area of impact. This property,. prehistoric archeological
site, was described by Far Western in its 1992 report, as a small scatter of artifactual debris with no
obvious, associated midden. The site was further described as having been disturbed by laser leveling and
years of plowing. The location of this site has been provided to the local sponsor by the Corps. Based on
the archeological report, appropriate steps shall be taken to protect the site. Any maintenance and
excavation at the site is prohibited and subject to Corps approval.

f. Recreation: Recreational use will consist of hunting, fishing in the toe drain and main canals, bird
watching, hiking, bicycle riding, and nature study. An opportunity for non-consumptive recreation will be
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available at all times. An area will be designated and protected from all recreational use. Hunting will be
regulated as to ensure the long-term sustainability ofwildlife populations. Specific areas shall be
designated for hunting. A map of these designated areas shall be maintained by the Refuge Manager and
be available for inspection by the Corps and The Reclamation Board at any time.

Recreation use of the project modification works will be carefully monitored by the resident
Refuge Manager. The level ofacceptable human activity in the area shall be maintained consistent with
protecting the fish, wildlife, and vegetation. The numbers of hunters will be limited, and the seasons,
dates, and times of each of these activities shall be restricted. Licensed hunters will be registered in and
out, and their bags inspected. Records ofhunter-take by species shall be recorded. The Refuge Manager
will maintain record files ofall hunting activities. These records shall encompass as a minimum the most
recent five year period. Unauthorized access to the area, or egress from the site to adjacent properties,
shall be monitored and controlled as necessary, by the Refuge Manager. The Refuge Manager and his/her
maintenance staffat the site is expected to be a key deterrent to unauthorized activities.

Public access to the project modifications works will be limited by the Refuge Manager to ensure
public safety and resources protection. For example the area will be closed during periods of flooding or if
there are sensitive nesting areas.

g. Public Health (Mosquito Control): Unrestricted access will be provided to the Sacramento-Yolo
Mosquito and Vector Control District (SYMVCD) for continual larval and adult mosquito surveillance and
the continual monitoring ofwater quality and vegetation. Provisions will be made for air and/or ground
applications ofBacillus thuringensis var. israelensis, methoprene growth regulators, or other EPA
approved pesticides as needed. The permanent wetlands impoundments can be stocked with mosquito fish
(Gambusia affinis). Game fishes or other predatory fishes that could reduce the population density of the
mosquito fish will not be stocked in the permanent wetlands impoundments. SYMVCD personnel will be
notified by DFG two weeks in advance ofproposed flood-up date. They will also be notified of draw
down dates. A single contact person will be designated for both the Refuge Manager and SYMVCD to
encourage efficient communication and coordinate management activities. Flood up of individual seasonal
wetland units will be completed as rapidly as possible to ensure control of the Aedes sp. mosquito.

The following Water Management practices shall be implemented to for Mosquito Control:

Have manual control over water elevation.

Have a system that allows for the rapid draining of water during times of severe mosquito
production or disease outbreak.

Depth at ponds shall be maintained at a minimum of 3 feet during summer.

Depth shall be maintained without fluctuations except during winter.

Shallower areas shall be drained and kept dry during the mosquito breeding season.

The following Vegetation Management practices shall be implemented for mosquito control:

Dense stands ofaquatic vegetation shall be limited from shore margins to lower harborage and
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enhance wave action.

Aquatic vegetation shall be maintained in small islands.

Plants that mat on the bottom shall be avoided.

Plants like cattails and bulrushes shan be maintained in moderate stands to function as substrate
for mosquito predators while not promoting mosquito productivity.

Vegetation shan be periodically removed or partially harvested to reduce density.

Aquatic vegetation shall be periodically removed or partially harvested to reduce density.

The environmental commitments contained in the NEPAlCEQA documentation are listed in Table 7.
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Table 7
Environmental Commitments

CommitmentlIssue Sites Agency Contact Status
Person

I. Air Quality - Maintain all construction areas free from dust PCS COE Tim Loui Contractor utilized dust suppression during
or other air emissions that would cause the local standard for YC construction.

air pollution to be exceeded, or would cause a hazard or D
nuisance to others.

2. Endangered Species - Giant Garter Snake. Survey for the PCS COE BeBbie DFG surveyed for snake. Corps, in agreement wilh'g '0
snake prior to construction. YC DFG FWS implemented measures recommended by FWS

D to avoid impacts to the snake. Measures included
infonnational briefings to construction crews.
Briefinus were videotaned at renuest of FWS.

3. Endangered Species - Giant Garter Snake PCS COE Refuge O&M Marlual, p.31 requires surveys in May, July and

Monitor annually for the presence of the snake. YC Davis Manager September annually.

D

4. Endangered Species - Giant Garter Snake. Develop PCS COE Refuge O&M Manual, p. 32.
management plans on the assumption that the snake is present. YC DFG Manager

D Davis

5. Endangered Species - Giant Garter Snake PCS DFG Refuge O&M Manual, p. 32.

Limit maintenance activities in the waterways to 1 May - 1 YC Davis Manager

October (when the snake is active) D

6. Endangered Species - Swainson's Hawk PCS COE Refuge 67% of land is seasonal wetland.
Convert most of the land at the Putah Creek Sinks Site to Manager
seasonal wetlands thatwill be available for foraging.

7. Endangered Species - Swainson's Hawk YC COE Refuge O&M Manual, p.32.
Survey for Swainson's Hawk at the Yolo Causeway Site. If Manager
active nests are discovered at the site, avoid construction
activities in the vicinity of the nests.

8. Wetland Habitat- Further expansion D Davis Not Applicable.
of the wetlands will be considered after successful operation
of wetlands at the Davis Site.
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Table 7 - Continued
CommitmentlIssue Sites Agency Contact Status

Person

9. Water Quality - A long term water quality monitoring PCS COE Refuge O&M Manual, p.32.

program will be established for each site. YC DFG Manager
D Davis

10. Water Quality - Selenium Davis, Not Applicable.
Change in the current treatment process at the City's WPCP to D Public
optimize reduction of selenium in the oxidation ponds and Works
overland flow treatment svstem. Deot.

11. Water Quality - Selenium Davis, Not Applicable.
Construction of new, deeper city water wells. These wells will D Public
tap into aquifers with low levels of selenium. Works

Dept.

12. Water Quality - Selenium Davis, Not Applicable.
Use ofstonn waters that shown no concentrations of selenium. D Public

Works
Deot.

13. Water Quality - Selenium. Davis,
Not Applicable.

Review of the permitting and regulation of selenium discharge D Public
to the wetlands on a mass loading basis rather than on a peak Works
concentration basis. Dent.

14. Water Quality - V.C. Davis will be contracted to prOVide Davis, Not Applicable.
research studies in various disciplines. These disciplines 0 Public
include, but are not limited to water quality, fish and wildlife Works
biology, ecology, botany, land, air and water resources, civil Dept.
and environmental ene:meerinll.

15. Cultural Resources - The archeological survey of all three PCS COE Patti Archeological survey completed in 1992 by Far
sites will be completed prior to construction, and the report YC Contract Johnson Western Anthropological Research Group, Inc.
will be submitted to the State Historical preservation Officer D Single site identified, location provided to DFG.

for review.
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Table 7 - Continued

CommitmentlIssue Sites Agency Contact Status

Person

16. Cultural Resources - Based upon to archeological report, PCS CaE Patti O&M Manual, p.)3, any maintenance or excavation
appropriate steps will be taken to protect the prehistoric site Johnson prohibited without Corps approval.

found at the Putah Creek Sinks Site.

17. Recreation - Hunting at the Putah Creek Sinks Site will be PCS OFG Refuge O&M Manual, p.33.

regulated by OFG so as to ensure the long-tenn sustainability Manager
of wildlife populations.

18. Recreation - An area will be designated and protected PCS OFG Refuge O&M Manual, p. 33 (South Area).
from all recreational use. Mana..er

19. Recreation - Opportunities for non-consumptive PCS OFG, Davis Refuge O&M Manual, p.343

recreation will be available at all sites. YC Manager
0

20. Public Health (Mosquito Control) - Water Management. PCS CaE Refuge O&M Manual, pp. 11·15, & 33.

Have manual control over water elevation. YC OFG Manager Box risers on water control structures allow manual
0 Davis control over water elevation.

21. Public Health (Mosquito Control) - Water Management. PCS CaE ~ar:i~er
O&M Manual, pp. 13-16 (Drawdown) & 33.

Have a system that allows for the rapid draining of water YC OFG
during times of severe mosquito production or disease 0 Davis

outbreak.

22. Public Health (Mosquito Control) - Water Management. PCS COE Tim Loui Shore bank slopes SYMVCD approved.

The shore banks would be steep enough to prevent pooling as YC OFG (CaE)
water level recedes and to allow wave action and access by 0 Davis
predators (mosquito fish).

23. Puhlic Health (Mosquito Control)· Water Management. PCS COE Tim Loui Design does not isolate sections from main body of

Shoreline configurations would not isolate sections from the YC OFG (COE) water.

main body of water. 0 Davis

24. Public Health (Mosquito Control) - Water Management. PCS Refuge O&M Manual, pp. 11 & 34.

Depth would be maintained at a minimum of 3 feet during YC OFG Manager
summer. 0 Davis
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Table 7 - Continued
Commitmentllssue Sites Agency Contact Status

Person

25. Public Health (Mosquito Control) - Water PCS Refuge O&M Manual, pp. \ I & 34.
Management. Depth would be maintained without YC DFG Manager
fluctuations except during winter. D Davis

26. Public Health (Mosquito Control) - Water PCS Refuge O&M Manual, p. 34.

Management. Shallower areas would be drained and YC DFG Manager
keot drv during the mosquito breeding season. D Davis

27. Public Health (Mosquito Control)- PCS CaE Refuge O&M Manual, p. 34.
Vegetation management. Dense stands of aquatic YC DFG Manager
vegetation would be limited from shore margins to D Davis
lower harboraee and enhance wave action.

28. Public Health (Mosquito Control)- PCS CaE Refuge O&M Manual, p. 34.
Aquatic vegetation would be maintained insmall YC DFG Manager
islands. D Davis

29. Public Health (Mosquito Control) - Plants that PCS caE Refuge O&M Manual, p. 34.

mat on the bottom would be avoided. YC DFG Manager

D Davis

30. Public Health (Mosquito Control)- PCS CaE Refuge O&M Manual, p. 34.
Plants like cattails and bulrushes would be YC DFG Manager
maintained in moderate stands to function as D Davis
substrate for mosquito predators while not promoting
mosquito oroductivitv.

31. Public Health (Mosquito Control) - Aquatic PCS Refuge O&M Manual, p. 34.
vegetation would be periodically removed or YC DFG Manager
partially harvested to reduce densitv. D Davis

32. Public Healtb (Mosquito Control) - Waterway PCS COE Tim Loui O&M Manual, p. 28 (Supply and Drainage Canals,
Maintenance. Levees (berms), drain ditches and YC DFG (CaE) & Berms).
other water structures would be constructed and D Davis
maintained to prevent seepage or flooding into
adiacent lowland areas.

33. Public Health (Mosquito Control) - Levee PCS CaE ~Jhoui
Shore bank slopes SYMVCD approved.

faces would be steeply sloping to limit growth of YC DFG
mandnal velletation. D Davis
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Table 7 - Continued

CommitmentlIssue Sites A2ency Contact Person Status

34. Public Health (Mosquito Control) - Waterway PCS COE Refuge Manager O&M Manual, pp. 28-29.

Maintenance. Dikes or drains would also have steep side YC DFG
slopes (1-1/2 to 2 feet horizontal drainage without D Davis
standing water, and would be maintained free of
vegetation.

35. Public Health (Mosquito Control) - Water Quality. PCS DFG Refuge Manager O&M Manual, pp. 32-33.

Organically enriched emuent, biological or chemical YC Davis
pollutants and contaminants will be inhibited from D
entering the wetlands.

36. Public Health (Mosquito Control) - Water Quality. PCS DFG Refuge Manager O&M Manual, p. 32.

Islands of floating solids will be avoided. YC Davis
D

37. Public Health (Mosquito Control) - Chemical PCS DFG
Refuge Manager

O&M Manual, pp. 33-34.

Control. Allow provisions for air and ground applications YC Davis
of Bacillus thuringiensis var. israelensis. methoprene D
growth regulators, or other target specific pesticides as
needed
38. Public Health (Mosquito Control) - Surveillance. PCS DFG

Refuge Manager
O&M Manual, pp. 33-34.

Access would be allowed for continual larval and YC Davis
mosquito surveillance and the continual monitoring of D
water Qualitv and vegetation.

39. Public Health (Mosquito Control) - Biological PCS COE Refuge Manager O&M Manual, pp. 33-34.

Control. Wetlands would be stocked with mosquito fish YC DFG
Gamusia affinis. D Davis

40.' Public Health (Mosquito Control) - Biological PCS COE Refuge Manager O&M Manual, pp. 33-34.

Control. There would be no stocking with game fishes or YC DFG
other predatory fishes that could reduce the population D Davis
densitv of mosquito fish.
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CODE OF FEDERAL REGULATIONS (EXTRACT)

TITLE 33-NAVIGATION AND
NAVIGABLE WATERS

Chapler II - Corpe of Enginee".
Deparlmenl of the Army

PAn 208 - FLooD CONTROL Rf,CUUTlOKS

AUTHORITY: 1208.10 issued under Sec. 7,
58 Stat. 8llO; 33 U.S.C. 109.

'208.10 LomE flood pTotection wOTk.;
tn4intenance and opeTction of structll.Tel
and facilit~,- (8) Genn-al. U) The
structures and facilities constructed by
the United States for local #load protec
tion shalt be continuously maintained
in such a manner and operated at such
times Bnd for such periods as may be
necessary to obtain the maximum
benefits.

(2) The State, political subdivision
thereof, or other responsible local
agencr' which fllnlished assurance that
it wit maintain and operate Rood con
trol works in accordance with regula
tions prescribed by the Secretary of the
Army. as r~uired by Jaw, shall appoint a
permanent committee consisting of or
headed by an official hereinafter called
the "Superintendent," who shall be re~
spon!lible for the development and main
tenance of, and directly in charge of, an
organu.ation responsible for the efficient
operation and maint.nance of all of the
structures and facilities during flood
periods and for continuous inspection
and maintenance of the project works
during periods of low water, all without
cost to the United States.

(3) A reserve supply of materials
needed during B flood emergency shall
be kept on hand at all times.

(4) No encroachment or trespass
which will adversely aftect the efficient
operation or maintenance of the project
works shall be permitted upon the
rights-of·way for the protective facili.
ties.

(5) No improvemerit shall be passed.
over, under, or thrO\~gh the walls. levees.,;
improved channels or floodwaY6, nor
shan any excavation or construction be
permitted within the_ limits of the proj
ect rig}:lt-of-way, nor shall any change
be made in· any feature of the works
without ~ior detennination by the Dis
trict Engineer oj the Department of the
Army or his authorized representative
th,at ,Iuelt improvement, excavation, con
struction, or alte!"ation will not adversely
afrrct the functioning of the protective
facilities. Such improvements or alter
ations as may be found to be desirable
and permissible under the above de·
termination shall be constructed in
accordance with standard engineering
practice. Advice regarding the effect of
proposed improvements or alterations
on the functioning of the project and
information concerning methods of con
struction acceptable under standard en
gineering practice shall be obtained from
the District Engineer or, if otherwise
obtained, shall be submitted for his
approval.· Drawings or prints showing
such improvements or alterations as
finally constructed shall be furnished the
District Engineer after completion of
the work.

(fi) ]t shall be the duty of the Super
intendent to submit a semiannual report
to the District Engineer covering inspec
tion, maintenance, and operation of the
protective works.

(7) The District Engineer or his aU
thorized representatives shall have ac-

cess at all times to aU portions of the
protective works.

(8) Maintenance measureS or repairs
which the District EngineE'r deE'ffiS nec·
essary shall be promptly taken or made.

(9) Appropriate measures shall be
taken by local authorities to insure that
the activities of all local .. organizations
opeTating public or private fa cHities
connected with the protective works
are coordinated with those of the Su
perintendent!!: organization during flood
periods.

(0) The Department of the Army will
furnish local interests with an Operation
and Maintenance Manual for each com
pleted project, or separate useful part
thereof. to assist them in carrying out
their obligations under this part.

(b) ~vee, - 0) Mainte1'LQnce. The
Superintendent shall provide at alJ times
such maintenance al may be required to
insure serviceability of the strudures in
time of flood. Measures shall be taken
to promote the growth of sod. extermi
nate burrowing animals. and to provide
for routine mowing. of the grass and
weeds, removal of wild growth and drift
deposits, and repair of damage caused
bv erosion or other forces. 'WJIere prac
ticable, measures shall be taken to retard
bank erosion by planting of wiUows or
other suitable growth on areas riverward
of the levees. Periodic inspections shall
be made by the Superintendent to in$UTe
that the above maintenance measures
are being etfectively carried out and,
further, to be certain that:

(j) No unusual settlement, sloughing,
or material loss ot· ~de or lev~ cross
section has taken place;

(ii) No caving has occurred on either
the land side or the river side of the
levee which might affect the stability of
the levee section;

(iii) No seepage. saturated aTe'8S, or
sand boils are occurring;

(iv) Toe drainage systems 811d pres
sure relief wells are in good working
condition, and that such facilities are
not becoming clotpd; . .

(v) Drains: through the lev~s and
gates on said drains are in load working
condition;

(vi) No revetment work or riprap has
been displaced. washed out, or removed:

(vii) No action is being taken, .such
as burning grass and weeds during in_
appropriate seasons, whielt wiD retard
or destroy the growth of sod;

(viii) Access roads to and on the levee
are being properly maintained;

(ix) Cattle guards and gates are in
good condi tion:

(x) Crown of levee is shaped. !lO as to
drain readily, and roadway thereon. if
any, is well Shaped and maintained:

(xi) There is no unauthorb.ed- grazing
or vehicular traffic on the levees;

(xii) Encroachments are not being
made on the levee: right-of~way whielt
might endanger the strUcture Or hinder
its proper and efficient functioning dur
ing times of emergency.

Such inspections shall be made im
mediately prior to the beginning of the .
flood season: immediately following each·
major high water period, and otherwise
at intervals not exceeding 90 days; and
such intennediate times as may be neces
sary to insure the best possible care of
the levee. Immediate steps will be taken
to correct dangerous conditioN disclosed
by such inspections. Regular mainte
nance repair measures .shiJ.1I be accom-

pUshed during the approPriate season
as scheduled -by the Superintendent.

(2) OpeTation. During flood periods
_the levee shall be patrolled continuously
to locate possible SBlId boils or unusual
wetness of the landward slope and to be
certain that:

(i) There are no indications of slides
or sloughs developing;

Cii) Wave wash or scouring action is
not occurring:

(iii) No low reaches of leveE' exist
which may be overtopped:

(jv) No other conditions exist which
might endanger the structure.

Appropria te advance measures will be
taken to insure the availability of ade
Quate labor and materialS to meet all
contingencies. Immediate steps will be
taken :0 control any condition which
endangers the levee and to repair the
damaged section.

(It) Flood walls. - (I) MainLefl4nce.
Periodic inspections shall be made by
the Superintendent to be ~rtain that:

(i) No seepage, saturated areas, or
sand boils are occurring; .

(ii) No undue setUemept has occurred
which afJeda: the stabilitY of the wall or
its water tightness;

(iii) No !tees exist, the roots of which
might extend under the wall and offer
acceleratl!d seepale paths;

· (iv) The concrete has not undergone
: .cracking, chippin.l(. or breaking to an

extend whielt might affect the stability
of the wall or its water Ughtness;

(v) There are no encroachments upon
the right~of~way which might endanger
the structure or hinder its functioning
in time of flood;

(vi) Care is being exerciRd to pre
vent accumulation of trash and debris
adjacent to walls, and to insure that no
fires are being built near them;

(vii) No bank. caving conditioN exist
riverward of the wall which might en_
danger its stability; .

(viii) Toe drainage aystems and pres.
sure relief wells are in good working
condition, and that .suelt .facilities are
not bec::oming doaed.

Such inspections shall be made imme
diately prior to the beginnin, of the flood
season, immed.iatelr following each ma
jor high water period, and otherwise at
intervals not exeeeding 90 days. Meas
ures to eliminate encroachments and ef~

feet repairs found necessary by such
inspections shall be undertaken immedi
ately. All repairs shall be accomplished
br methods acceptabJe in standard en·
glneE'ring practice.

· (2) OpeTCltion. Continuous patrol of
the wall shall be maintained durint: flood
periods to locate possible leakage at
monolith joints or seepage underneath
the wall. Floating plant or boats will not
be alJowed to lie agaj.m;t or tie up to the
wall. Sh.Ould it become necessary during
a flood emergency to pass anchor cables
over the wall, adequate measures shall
be taken to protect the concrete and con
struction joints. Immediate steps shall
be taken to correct any condition which
endangers the stability of the wall.

(d) DTaina.ge .tTuctuTe,-(1) Mainte
nance. Adequate measures shall be taken
to insure that inlet and outlet channels
are kept open and that trash, drift, or
debris is not al10wed to accumulate near

·drainage structures. Flap gates and
manually. operated gates and valves on
drainage structures shall be examined.
oiled, and trial operated at least once
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every 90 days. Where draimlge 5truc·
lures are provided with slop 10' or other
emergency closures, the condihon of the
f'Quipment and its hOllsin, shall be in
spected regularly and a trIal installation
of the emergency closure shall be made
at least once each year. Periodic inspec
tions shall be made by the Superintend
ent to be certain th.t:

(j) Pipcs, gates, operating mechanism,
riprap, and hefl.dwalls are in good cOn
dition;

Hi) Inlel and outlet channel. are open;
(iii) Care is being exercised to prevent

the IlIccumulation of trash lind debris
near the structures and that no fires a~
being built near bituminous coated
pipes;

(iv) Erosion is not occurring adiacent
to the structure which rrU.:ht endlUlger
its walrr tighl~$$ or stability.

Immediate steps will be taken to re
pair damage, replace missing or broken
parts. or remedf adverse conditions dis
closed by such Inspections.

(2) Oprt'ation. Whenever hiRh water
conditions impend, all gates will be in
$oected II short time before water reaches
the invert of the pipe and any object
which might prevent closure of the gate
shall be removed. Automatic ,.toes sh.all
be closely observed until it has been as~
certained that they are securely closed.
Manually operated ptes and valves shall
be closed as necessary to prevent inflow
of ftood water. All drainaie structures
in levees shall be inspected frequently
during floods to ascertain whether seep
ale is laldng place aloni the lines of
their contact with the embankment.
Immediate steps shall be taken to COr
rect any adverse eondilion.

(e) ClOI'UTe ,truchtre, - (1) Mainte~

nance. Closure IrtrUctures for traffic
openinas shall be inspected by the Su~
nerintendent every 90 days to be certain
that:

(i) No parts are missing;
(ii) Meta) puts are adequately CO'Y~

ered with paint;
CHi) All movable parts are in satis

factory working order;
(iv) Proper closure can be made

promptly when necessary;
(v) Sufftcient materIals are on hand

for the erection of send bag closures and
that the location of such materials will
be ~dily accessible in times of emer_
gency.

Tools and parts shall not be remo·..ed
tor other use. Trial erections of one or
more closure structures shall be made
once each year, alte-mating the struc
tures chosen so that each gate wm be
erected at least onCf! in each 3-year pe
riod. Trial erection of aU dosure struc~
tures shall be made whenever a change
is made in key operating personnel.
Where railroad operation makes trial
erection of a closure structure infeasible,
rigorous inspection and drill of operat~
ing ~rsonnel may be substituted there_
for. Trial erection of sand bag closures
is not required. Closure materw1s will be
carefully checked prior to and following
flood periods. end damaged or missing
parts shall be repaired or replaced im
mediately.

(2) O~ration. Erection of each mov_
able closure shall be started in sufficient
time to pt'rmit completion before flood
waters reach the top of the structure
sill. Information regarding the proper
metllod of erecting each individual clos
ure structure, together with an estimate

of tile Ume required by an experienced
crew to complete its ere-ction will be
given in the Operation and Maintenance
Manual which will be furnished local
interests upon completion of the project.
Closure structures wm be inspected fre~
Quently during Rcod periods to ascertain
that no undue leakage is occurring and
that drains provided to care for ordinary
leakage are functioning properly. Boats
or floating plant shall not be allowed to
tie up to closure s'lructures or to dis~
charge passengers or 'cargo over them.

(0 Pumping pJants- (1) Maintenance.
Pumping plants shaJl be inspected by
lhe Supermtendent at intervals not to
exceed 30 days during Rood seasons and
90 days during off'~flood S~lIlSons to insure
that all equipment is in order for instant
use. At regular intervals. proper meas
ures shall be taken to provide for clean~
ing plant. buildings, and equipme;nt.
repainting as neeessary, and lubrlC8tmg
all machinery. Adequate supplies of
lubricants for aU types of machines. f1:1e1
for gasoline or diesel powered eqUIP~
menlo and flash lights or lanterns for
emergency lighting shall be kept on
hand at all times. Telephone service. shall
be maintained at pumping plants. All
equipment, including switch gear, tntns
formers, motors, pumps, valves, and
gates shall be trial operated and checked
at least once every 90 days. Megger tests
of all insulation shall be made whenever
wirin, has been subjected to undue'
dampness ..nd otherwise at intervals not
to exceed one year. A record shall be
kept showjng the results of such tests.
Wiring di5(:lo.sed to be in an unsatisfac_
tory condition by such tests shall be
brought to a satisfactory condition or
shall be promptly replaced. Diesel and
gasoline engines shall be started at such
intervals and allowed to run for such
length of time as may be ne~ssary to
insur-e their service~bilitr. in timer;: of
emergency. Only skilled e edrieiam and
mlM:hania shall be employed on tests
and r-epairs. Oprrating personnel for the
plant shaH be present. during tests. Any
equipment removed from the station for
repair br replacement shall be returned
or replaced as soon as practicable and
shall be trial operated after reinstal.
lation. Repairs requiring removal of
equipment from the ~Iant shall be made
durin, off-ftood seasons insofar as prac~

ticable.
(2) Operotion. Competent operators

shall be on duty at pumping plants
whenever it appears that necessity for
pump operation is imminent. The o~r
ator shall thorou,hly inspect, trial oper
ale. and pla~ 1ft read mess all plant
equipment. The operator shall be famil:'
iar with the equipment manufacturers'
Jnstructions and drawings and with the
"Opecilting InsLTuctlons" tor each sta~

tion. The equipment shall be operated
in accordance with the above~mentioned
"Operating Instructions" and care shall
be exerciSed that proper lubrication is
being supplied all equipment, and that
no overheating, undue vibration or noise
is occurring. Immediately upon final re~
cession of Hood waters, the pumping 51.a
tion shall be thoroughly cleaned, pump
house sumps nushed, and equipment
thoroughly inspet;ted, oiled and greased.
A record or log of pumping plant opera.
tion shall be kept for each station, a copy
of which shall be furnished the District
Engineer following each flood.

(g) Channels and fioodwalll - (J)
Maintenance. Periodic inspections of
improved channels and noodways shlo.l1
be made by the Superintendent to be
certain that:

([) The channel or Roadway is clear of
debris, w~, and wild growth;

(iD The channel or ftoodway is not
being restricted by the depositing of
waste matuials, building of unauthor
ized structures or other encroachments;

(Hi) The capacity of the chmnel or
floodway is not being reduced by the
formation of sh~ls;

fiv) Banks are not being damaged by
r;IIiri or wave wash, and that no slough
ing of banks has occurred;

(v) Riprap sections and deflection
dikes and walls are in good condition:

(vi) Approach and egress channels
adjacent to the improved channel or
f100dway·are. sufficiently clear of obstruc
tions and debris to permit proper func
tioning of the project works.

Such inspectionli shall be made prior to
the beginning of the flood season and
otherwise at intervals not to exceed 9(}
days. Immediate staps will be taken to
remedy any adverse conditions disclosed
by such inspections. Measures will be
taken by the SUi1erintendent to promote
tile rrowth of crass on bank slo?es and
earth· deflection dikes. The Superin~
tendent shall provide for periodic repair
and cleaning of debris basins. cheek
dams, and related structures as may be
necusary.

(2) Operation. Both banks of the
chann~1 shall be patrolled during periods
of high water, and mea5ures shall be
taken to protect those reaches being at
tacked by the current or by wave wash.
AppropTlate measure:> shall be taken to
prevent the formation of jams of iCf! or
debris. wle objects which become
lodged against the bank shall be re~
moved. The improved channel or flood~
way shall be thoroughly inspected hnme
diately following each major high water
period. As soon as practicable there
after, aU snap and other debris sha)} be
removed and all damage to banks, riprap,
deftection dikes and wans. drainage out~
lets, or other flood control structures
repaired.

(hl Miacr114n£owfacititie.-(l) Main
teftG'J\Ce. Miscellaneous structures and
facilities constructed as a part of the
protective works and other structures
and facilities which function as a part
of, or afllM:t the emdent functioning of
the ~roteetive works, shall be periOdi~
cally inspe-cted by the Superintendent
and. appropriate maintenance measures
taken. Damaged or unserviceable parts
shan be repaired or replaced without
delay. Areas used for f,0nding in con~
nection with pumping p ants or for tem~

porary storage of interlor run~oft' during
flood periods shall not be allowed to be
come filled with silt, debris, or dumped
material. The Superintendent shall take
proper steps to prevent restriction of
bridge openings and. where practicable,
shan provide for temporary raising dur
ing floods of bridges which restrict chan
nel capacities during high flows.

(2) OperAtion. Miscellaneous facili
ties shall be operated to prevent or
reduce "ooding during periods of high
water. Those facilities constructed as
a part of the protective works shall not
be used for purposes other than flood
protection without approval of the Dis
trict Engineer unless designed therefor.
(Sec. 3, 49 Stat. 1511. as amended; 33
U.S.C. 101C) [9 F.R. 9999, Aug. 11, 1944;
9 F.R. 10203, Aug. 22, J944)

\
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Yolo Basin Wetlands

List of "As-Constructed" Drawings (On file in Sacramento District Corps of
Engineers, Archived Files)

File Drawing No.

50-25-6077

Description of Drawings

Site map, plans, details, water control structure
details, pump stations plans and details, and bridge
details for the Yolo Basin Wetlands project. Includes
plans of 180 Acre Unit, Causeway Unit (includes
irrigation system and planting plan), Northeast Unit,
Northwest Unit, West Unit, Central Unit, South Unit,
Putah Creek bridge (South Unit), railcar bridge
(Northeast Unit), north pump station, central pump
station, west pump station, south pump station and
northeast pump station, sheets 1 through 49.
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Exhibit C
Plates of Suggested Flood Fighting Methods

(See Standard Manual)
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Exhibit D
Suggested Check List No.1 - Levee Inspection

(Contained in Standard Manuall

Exhibit 0



O&M Manual July 2003

Exhibit E
Suggested Check List - Berms, Channels, and Structures
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INSPECTION CHECKLIST FOR
YOLO BASIN WETLANDS (Vic Fuio Yolo Wildlife Area)

Inspector
Superintendent _

Date
Sheet No.

_._----
ITEM REMARh$-- ---- .-----

A Location of berm. .
B Waterside benn condhions-- - -_. ---
C Landside berm conditions

f- --- _.-
D Evidence of seepage or erosion

f--- - .
E Condition of roads on berm - -
F Condition of water control

structures (risers, pipes, gates),
alfalfa valves-

G Condition of riprap, armoring
-

H Condition of pump structures,
purlipS and controls

- -

I Condition of channels
.

J Extent of emergent growth -
pennanent wetlands

K Extent of emergent growth.
seasonal wetlands

L Condition ofrevegetation
plentings

M Sedimentation measurements

N Measures taken since last
inspection

0 Comments
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INSTRUCTIONS FOR COMPLETING INSPECTION
CIlECKLIST FOR YOLO BASIN WETLANDS (Vic Fazio Yolo Wildlife Area)

~~MA TDescribe location ofbenn corresponding to plans of project.

._-

FEMB Indicate condition of waterside benn. Note any settlement, sloughing, loss of grade, slope,
or erosion of berm. Indicate extent of erosion, sloughing, and settlement. Measure in
tenths of [ClOt.

-. --- ----..-

ITEM C Indicate condition of lands ide benn. Note any settlement, sloughing, loss of grade, slope,
or '-rosion of berm. Indicate extent of erosion, sloughing, and settlement. Measme to
tenths of foot. Indicate any evidence of rodent holes and extent of occurrence.

- -
ITEMD Indicate any evidence of seepage through the berm section, such as boils, leaks around and

through pi pes.
-. . -

ITEME Indicate condition of bernl crowns and roadways. Note any undulations and large cracks.
.. --

ITEMF Indicate condition of water control structures, such as risers, pipes, slide gates, flap gates,
etc. Indicate condition of alfalfa valves and piping.

- - .-

ITEMG Indicate condition of rip ,.,.p. Note any movement, sloughing of rock or erosion has taken
place.

ITEMH Indicate condition of pump structures, pumps, and controls. Note condition of pump
structures and pumps after inundation caused by Bypass flOOding. Note any unusual noise,
leaks, and breakdown of pump equipment and controls.

ITEM I Indicate condition of channels. Note the extent of aggradation or degradation. Indicate any
change in channel and flood way grade. Note any sediment and vegetation buildup or
extent of scouring.

ITEM J Note nature, areal extent, and height of emergent growth in each permanent pond.
._--

ITEMK Note nature, areal extent, and height of emergent growth in each seasonal pond.

ITEM L Indicate condition of revegetation (permanent, seasonal, and grasslands). Note extent of
intrusion by undesirable species or losses due to flood damage or weather.

ITEMM Indicate measurement of sediment aggradation or degradation.

ITEMN Indicate construction, repairs, modifications to project since last report.
-. --
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Exhibit F
Letter of Transfer to the Department of Fish and Game
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DEPARTMENT OF THE ARMY
U.S. ARMY ENGINEER DISTRICT, SACRAMENTO

CORPS OF ENGINEERS

1325 J STREET

SACRAMENTO, CALIFORNIA 95814-2922
IilEPL'l'10
..nUHlON 0'

January 22, 1998

Navigation and Flood Control Unit

Ms. Jacqueline E. Schafer, Director
Department of Fish and Game
State of California
1416 - 9th Street
Sacramento, California 95814

Dear Ms. Schafer:

You are hereby notified that the Corps of Engineers has completed the work on
modification of the Sacramento Flood Control Project, Yolo Basin Wetlands Sacramento
River, California under authority of the Flood Control Act of March I, 1917, and is
transferring the project to your agency for operation and maintenance.

The completed work consists of construction of approximately 3,300 acres of
wetlands in the Yolo Bypass. The wetlands work consists of 233 acres of permanent
wetlands, 2,276 acres of seasonal wetlands, 651 acres of grasslands, 55 acres of riparian
woodland, and 84 acres of roads, berms, and channels. Construction included a weir
structure and bridge across Putah Creek, a maintenance bridge across the "main canal
east" to the Northeast Unit, and water control structures to supply and drain the
wetlands. Pump stations that were provided include: the North pump station to supply
the 180-Acre (North) and Northwest Units; Central pump station to supply the
Northwest, Central, South, and Causeway Units; Southeast pump station to supply the
Central and South Units; Northeast pump station to supply the Northeast Unit; West
pump station to drain the West Unit; and a portable Crissafulli diesel pump to drain the
Northwest and 180-Acre Units. The wetlands work was completed under a cooperative
agreement between the Corps, the U.S. Fish and Wildlife Service, and Ducks Unlimited,
Incorporated. Design was accomplished under contract numbers DU-CA-0058-0001 and
DU-CA~0058-0009. Construction was accomplished under Contract Numbers: DU-CA
0058-0002 for the Northwest Unit; DU-CA-0058-0003 for the Northeast Unit; DU-CA
0058-0004 for the West and Central Units; DU-CA-0058-0005 for the South Unit; DU
CA-0058-0006 for the Putah Creek bridge structure; DU-CA-0058-0007 for the power
line connection; DU-CA-0058-0008 for pump stations; and DU-CA-0058-00l0 for the
Causeway/180-Acre Units.

Exhibit F
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A final walk-through was conducted on October 23, 1997 and the work on the
wetlands is complete, with the exception of a few punch list items. These items include:
propagation and delivery of Causeway Unit plantings, planting plans for Causeway Unit,
leakage from water control structures, removing an old pipe, and road repair. A
confirmatory letter will be sent to you when the punch list items are completed. The
completed work is hereby transferred to the State of California Department of Fish and
Game, as of the date of this letter for operation and maintenance. The transfer is in
accordance with agreements of local cooperation signed in December 1993 (revised April
1995 and October 1996).

Copies of a final Operations and Maintenance Manual for the wetlands will be
provided to your agency upon completion. Please sign below indicating your acceptance
of the completed work and return the original in the envelope provided.

Dorothy F. Klasse
Colonel, Corps of Engineers
District Engineer

Acceptance of completed work by Department of Fish and Game

Jacqueline E. Schafer
Director

Exhibit F
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REPLY TO
AnEHTIOHOF

DEPARTMENT OF THE ARMY
u.s. ARMV ENGINEER DISTRICT. SACRAMENTO

CORPS OF ENGINEERS
132S J STREET

SACRAMENTO. CALIFORNIA 95814-2922

April 13, 1998

Navigation and Flood Control Unit

Ms. Jacqueline E. Schafer, Director
Department of Fish and Game
State of California
1416 - 9th Street
Sacramento, California 95814

Dear Ms. Schafer:

We are pleased to notify you that the Corps of Engineers has completed the work
on the Operations and Maintenance Facility (Yolo Bypass Wildlife Area Headquarters)
on 45211 County Road 32B, Davis, California as part of the Modification of the
Sacramento Flood Control Project, Yolo Basin Wetlands Sacramento River, California
under authority of the Flood Control Act of March 1, 1917 and is transferring the
project to your Department for operation and maintenance.

The completed work consists of construction of a 2,400 square feet administration
building, 1,600 square feet caretaker residence, and 7,100 square feet maintenance
building on 13:9 acres adjacent to the Yolo Bypass. Design and construction was
accomplished under contract number DACW05-96-C-0031.

A final walk-through was conducted on November 26, 1997 and the project is
complete. The capacity of an electrical panel and the responsibility for a roof leak at the
maintenance building are being investigated. A confirmatory letter will be sent to you
when these items are resolved. The completed work is hereby transferred to the State of
California Department of Fish and Game as of the date of this letter for operation and
maintenance. The transfer is in accordance with agreements of iocal cooperation signed
in December 1993 (revised April 1995 and October 1996) and Code of Federal
Regulations, Title 33. Part 208, Flood Control Regulations (enclosure 1).
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Copies of as-built drawings will be provided to your agency upon completion.
Please sign below indicating your acceptance of the completed work and return the
original in the envelope provided.

Sincerely,

Douglas R. Gault
Lieutenant Colonel, Corps of Engineers
Acting District Engineer

Enclosure

Acceptance of completed work by Department of Fish and Game

Jacqueline E. Schafer
Director

CC:

CESPK-PPMD
CESPK-PM-C (Hucks)
CESPK-ED
CESPK-ED-D
CESPK-CO

l.-CESPK-CO-O
CESPK-CO-RV
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Exhibit F-1
Local Cooperation Agreement
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FIRST AMENDMENT

OF THE

LOCAL COOPERATION AGREEMENT

BETWEEN

THE DEPARTMENT OF THE ARMY

AND

THE DEPARTMENT OF FISH AND GAME,

STATE OF CALIFORNIA

FOR MODIFICAnON OF THE

SACRAMENTO RIVER FLOOD CONTROL PROJECT,

YOLO BYPASS

NEAR PUTAH SINK

THIS AMENDMENT is entered into this &ilL day of~ 1996, by and
between the DEPARTMENT OF THE ARMY (hereinafter the "Government"), acting by and
through the Assistant Secretary of the Army (Civil Works), and the DEPARTMENT OF FISH
AND GAME, STATE OF CALIFORNIA (hereinafter the "Local Sponsor''), acting by and
through the DIRECTOR, DEPARTMENT OF FISH AND GAME,

WITNESSETH, THAT:

WHEREAS, the Government and the Local Sponsor desire to amend the Local
Cooperation Agreement for Modification of the Sacramento River Flood Control Project, Yolo
Bypass Near Putah Sink entered into by the Acting Assistant Secretary of the Army (Civil
Works) and the Director, Department of Fish and Game on December 23, 1993 (hereinafter the
"LCA");

WHEREAS, by letter dated February 29, 1996, the Local Sponsor proposed to further
modify the project by constructing seasonal wetlands and grasslands, maintaining existing
wetlands and constructing associated infrastructure on an additional 180-acre parcel that connects
the Putah Sinks site with the Causeway site (hereinafter the "180-acre unit'');
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WHEREAS, the Yolo Basin Wetlands Project was Federally authorized for the purpose
of wetlands and grasslands restoration and this modification remains within the scope of this
authorization;

WHEREAS, the 180-acre unit is important because it would provide a continuous
corridor for the movement of wildlife between the Putah Sinks site and the Causeway site;

WHEREAS, the Local Sponsor has proposed certain cost-saving measures on the Putah
Sink site and Causeway site construction to enable implementation of this additional work to
occur within the estimated total project modification costs and such measures are included in the
Supplemental Project Modification Report referred to herein;

NOW, THEREFORE, the parties agree to amend the LCA as follows:

I. Unless otherwise specified, all paragraph and Article references are to paragraphs and Articles
in the LCA.

2. Amend Article I - DEFINITIONS AND GENERAL PROVISIONS as follows.

a. Delete Article I. b. and replace with the following:

"b. The term "Project Modification" shall mean the modification to the Putah Sink site as
described in the report titled "Yolo Basin Wetlands, Sacramento River, CA, April 1992" and as
modified by the "Supplemental Project Modification Report, Yolo Basin Wetlands, Sacramento
River, California, 180-Acre Addition, August 1996" approved by Chief, Planning Division,
Directorate of Civil Works on 2 Oct 1996. The modification consists of creating wetlands of
various classifications by constructing canals, water control structures, dikes, ponds, roads, and
gates, and the construction of the administration/maintenance facility referred to in Section 344
ofPL 102-580 as the "one time construction of the operation and maintenance facilities". The
wetlands will be created on lands supplied by the Local Sponsor. This project modification is to
be undertaken on portions of the levees and flow conveyance area of the Yolo Bypass area of the
Existing Project."

b. Delete Article I.e. and replace with the following:

"e. The term "District Engineer" shall mean the U.S. Army Engineer for the Sacramento
District or his or her designee."

c. Insert the following immediately after Article I.k.

"I. The term "financial obligation for implementation" shall mean a financial obligation of
the Government, other than an obligation pertaining to the provision of lands, easements, rights
of-way, relocations, and borrow and dredged or excavated material disposal areas, that results or
would result in a cost that is or would be included in total project mQdification costs."

Exhibit F-J
Sheet 2 of24 2



3. Amend Article VI - METHOD OF PAYMENT by deleting Article V1.a. and replace with the
following:

"a. The Local Sponsor shall provide, during the period of implementation, the cash payments
required under Article II of this Agreement. Total project modification costs are currently
estimated to be $11,890,000. In order to meet its share, the Local Sponsor must provide a cash
contribution currently estimated to be $2,972,500 less any credit received for the value of
LERRD's (currently estimated to be $5,154,000) pursuant to Article 1. The dollar amounts set
forth in this Article are based upon the Government's best estimates which will reflect projection
of costs, price level changes, and anticipated inflation. Such cost estimates are subject to
adjustments based upon costs actually incurred and are not to be construed as the total financial
responsibilities of the Government and the Local Sponsor."

4. Amend Article XVI - TERMINATION OR SUSPENSION as follows.

a. Replace "Article V" in the thirteenth line of Article XV1.b. with "Article V1.d.".

b. Delete Article XV1.c. and replace with the following:

"c. Notwithstanding any other provision of this Agreement, if, upon the award of any
contract (including a contract modification) for implementation of the Project Modification,
cumulative financial obligations for implementation would exceed $11,890,000, the Government
and the Local Sponsor agree to defer award of that contract and all subsequent contracts for
implementation of the Project Modification until such time as the Government and the Local
Sponsor agree to proceed with further contract awards for the Project Modification, but in no
event shall the award of contracts be deferred for more than three years. Notwithstanding this
general provision for deferral of contract awards, the Government, after consultation with the
Local Sponsor, may award a contract or contracts after the Assistant Secretary of the Anny (Civil
Works) makes a written determination that the award of such contract or contracts must proceed
in order to comply with law or to protect life or property from imminent and substantial harm."

5. Replace the term "Contracting Officer", wherever it appears in the LCA, with the term
"District Engineer".

6. All provisions of the LCA not specifically amended herein, remain in full force and effect.
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IN WITNESS WHEREOF, the parties hereto have executed this Amendment, which shall
become effective upon the date it is signed by the Assistant Secretary of the Army (Civil Works).

THE DEPARTMENT OF THE ARMY

ByA~t~"J-
H. Mart~Lancaster
Assistant Secretary of the Army
(Civil Works)

16 OCT '1996
DATE: _
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THE DEPARTMENT OF FISH AND GAME

~(~BY: 0'~
Director, Department ofFish and Game,
State of California

DATE: maL ~ /9P.6'
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CERTIFICATE OF AUTHORITY

I, C,alq IYJOrt.::J:Jh ,do hereby certify that I am the principal legal officer of the
California Depart'i?Jent of Fish and Game, that the Department of Fish and Game is a legally
constituted public body with full authority and legal capability to perform the terms of the
Agreement between the Department of the Army and the Department ofFish and Game in
connection with the Project Modification, and to pay damages, if necessary, in the event of the
failure to perform, in accordance the Section 221 of Public Law 91-611, and that the persons who
have executed this Agreement on behalf of the Department of Fish and Game have acted within
their statutory authority.

tz-.
IN WITNESS HEREOF, I have made and executed this certification this~ day of

~,1996.

Craig on, General Counsel
California Department of Fish and Game
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CERTIFICATION REGARDING LOBBYING

The undersigned certifies, to the best of his or her knowledge and belief that:

(I) No Federal appropriated funds have been paid or will be paid, by or on behalf of the
undersigned, to any person for influencing or attempting to influence an officer or employee of
any agency, a Member of Congress, and officer or employee of Congress, or an employee of a
Member of Congress in connection with the awarding of any Federal contract, the making of any
Federal grant, the making of any Federalloan, the entering into of any cooperative agreement,
and the extension, continuation, renewal, amendment, or modification of any Federal contract,
grant, loan, or cooperative agreement.

(2) Ifany funds other than Federal appropriated funds have been paid or will be paid to
any person for influencing or attempting to influence an officer or employee of any agency, a
Member of Congress, an officer or employee of Congress, or an employee of a Member of
Congress in connection with this Federal contract, grant, loan, or cooperative agreement, the
undersigned shall complete and submit Standard Form-LLL, "Disclosure Fonn to Report
Lobbying, " in accordance with its instructions.

(3) The undersigned shall require that the language ohhis certification be included in the
award documents for all subawards at all tiers (including subcontracts, subgrants, and contracts
under grants, loans, and cooperative agreements) and that all subrecipients shall certify and
disclose accordingly. The certification is a material representation of fact upon which reliance
was placed when this transaction was made or entered into. Submission of the certification is a
prerequisite for making or entering into this transaction imposed by Section 1352, Title 31, U.S.
Code. Any person who fails to file the required certification shall be subject to a civil penalty of
not less the $10,000 and not nor than $100,000 for each such failure.

Director, Department ofFish and Game,
State of California

Date:eJ tJL 1'; I ri'6'
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UNITED STATES ARMY CORPS OF ENGINEERS

SECTION 1135

PROJECT MODIFICATIONS

FOR THE IMPROVEMENT OF

THE ENVIRONMENT

******************************************••****************•••*.

LOCAL COOPERATION AGREEMENT

BETWEEN

THE DEPARTMENT OF THE ARMY

AND

DEPARTMENT OF FISH AND GAME,

STATE OF CALIFORNIA

FOR MODIFICATION OF THE

SACRAMENTO RIVER FLOOD CONTROL PROJECT,

YOLO BYPASS

NEAR the 1-80 CAUSEWAY
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THIS AGREEMENT is entered into this day of
, 19 , by and between the DEPARTMENT OF THE ARMY

-;(";""h-e-r-e-J."n-a---::f""t-e-r-r-eferred to as the "Government"), acting by and
through the Assistant Secretary of the Army (civil Works), and
the DEPARTMENT OF FISH AND GAME, STATE OF CALIFORNIA, (hereinafter
referred to as the "Local Sponsor"), acting by and through the
DIRECTOR, DEPARTMENT OF FISH AND GAME,

WITNESSETH, THAT:

WHEREAS, modification of Sacramento River Flood Control
Project, Yolo Bypass near the 1-80 Causeway, a project
constructed by the Secretary of the Army,'hereinafter referred to
as the "Project Modification", as defined in Article Lb., of
this Agreement, is authorized by Section 1135(b) of the Water
Resources Development Act of 1986, Public Law 99-662, as
amended;

WHEREAS, the Project Modification is subordinate to purposes
of the Sacramento River Flood Control Project with the Sacramento
and San Joaquin Drainage District (i.e. The Reclamation Board of
the State of California) having a flowage easement over the
Project lands;

WHEREAS, Section 1135 (b) of the Water Resources Development
Act of 1986, Public Law 99-662, as amended, specifies the cost
sharing requirements applicable to this Project Modification;

WHEREAS, Section 344 of the Water Resources Development Act
of 1992, Public Law 102-580, modified the cost sharing
requirements and credits applicable to this project Modification;

WHEREAS, Section 221 of the Flood Control Act of 1970,
Public Law 91-611, as amended, provides that the construction of
any water resources project by the Secretary of the Army shall
not be commenced until each non-federal interest has entered into
a written agreement to furnish its required cooperation for the
project; .

WHEREAS, the Local Sponsor has the authority and capability
to furnish the cooperation hereinafter set forth and is willing
to participate in cost-sharing and financing in accordance with
the terms of this Agreement.

NOW, THEREFORE, the parties agree as follows:

ARTICLE I - DEFINITIONS AND GENERAL PROVISIONS

For purposes of this Agreement:

a. The term "Existing Project" shall mean the Sacramento
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River Flood Control Project which was authorized by the Flood
Control Act of 1917 with modification by sUbsequent acts. The
project consists of a comprehensive system of levees, overflow
weirs, drainage pumping plants and flood bypass channels reaching
from Collinsville to Red Bluff.

b. The term "Project Modification" shall mean the
modification to the Causeway site as described in the project
modification report titled "Yolo Basin Wetlands, Sacramento
River, CA, April 1992" and the supplement to that report titled
"Yolo Basin Wetlands, Yolo Causeway site, Sacramento River, CA,
September 1994". The modification consists of creating wetlands
of various classifications by constructin~ canals, water control
structures, dikes, ponds, roads, and gates. The wetlands will be
created on lands supplied by the Local Sponsor. This project
modification is to be undertaken on portions of the levees and
flow conveyance area of the Yolo Bypass area of the existing
project.

c. The term "total project modification costs" shall mean
all costs incurred by the Local Sponsor and the Government over
and above costs of the existing project, that are directly
related to implementation of the Project Modification. Such
costs shall include, but not necessarily be limited to,
feasibility phase planning and engineering costs; costs of
applicable engineering and design; implementation costs including
costs of construction; supervision and administration costs; and
costs of contract dispute settlements or awards; but shall not
include the value for lands, easements, rights-of-way,
relocations, disposal areas (LERRDs) provided for the Project
Modification by the Local Sponsor, or betterments, operation,
repair, maintenance, replacement, and rehabilitation.

d. The term "period of implementation shall mean the time
from the advertisement of the first contract to the time the
contracting Officer certifies in writing to the local sponsor
that construction of the project is complete. The contracting
Officer shall furnish to the local sponsor copies of the.
Government's written notice of acceptance of completed work
furnished to the Contractor(s) for all contracts for the project.

e. The term "contracting Officer" shall mean the District
Engineer or the principal contracting Authority Responsible for
contracting for Sacramento District, corps of Engineers, or his
or her designee.

f. The term "highway" shall mean any highway, thoroughfare,
roadway, street, or other pUblic road or way.

g. The term "relocations" shall mean the preparation of plan
and specifications for, and the accomplishment of all,
alterations, modifications, lowering or raising in place, and/or

3
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new construction related to, but not limited to, existing:
railroads, highways, bridges, railroad bridges and approaches
thereto, pipelines, pUblic utilities (such as municipal water and
sanitary sewer lines, telephone lines, and storm drains), aerial
utilities, cemeteries, and other facilities, structures, and
improvements determined by the Government to be necessary for
the implementation, operation and maintenance of the Project
Modification.

h. The term "fiscal year" shall mean one fiscal year of the
Government. The Government fiscal year begins on October 1 and
ends on September 30.

1. The term "involuntary acquisition i• shall mean the
acquisition of lands, easements, and rights-of-way by eminent
domain.

j. The term "functional portion of the Project Modification"
shall mean a completed portion of the Project Modification as
determined by the contracting Officer in writing to be suitable
for tender to the Local Sponsor to operate and maintain in
advance of completion of implementation of the entire Project
Modification. To be suitable for tender, the contracting Officer
must determine that the completed portion of the project can
function independently and for a useful purpose, although the
balance of the project is not complete.

k. Credit for LERRD's will be limited to the Local Sponsor
share of the total project modification costs.

ARTICLE II - OBLIGATIONS OF THE PARTIES

a. The Government, sUbject to receiving funds and
appropriated by the Congress of the United states, and using
funds provided by the Local Sponsor shall expeditiously plan and
implement the Project Modification (including relocations of
railroad bridges and approaches thereto) applying those
procedures usually followed or applied in Federal projects,
pursuant to Federal laws, regulations, and policies. The Local
Sponsor shall be afforded the opportunity to review and comment
on all contracts, including relevant plans and specifications,
prior to the issuance of invitations for bid. To the extent
possible, the Local Sponsor will be afforded the opportunity to
review and comment on all modifications and change orders prior
to the issuance to the contractor of a Notice to Proceed. The
Government will consider the comments of the Local Sponsor, but
award of contracts, modifications or change orders, and
performance of all work on the Project Modification (Whether the
work is performed under contract or by Government personnel),
shall be exclusively within the control. of the Government.

b. When the Government determines that the Project
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Modification or a functional portion of the project Modification
is complete, the Government shall turn the completed Project
Modification or functional portion over to the Local Sponsor,
which shall accept the Project Modification or functional portion
and be solely responsible for operating, repairing, maintaining,
replacing, and rehabilitating the project Modification or
functional portion in accordance with Article VIII hereof.

c. As further specified in Article III hereof, the Local
Sponsor shall provide all lands, easements, rights-of-way, and
suitable borrow and dredged material disposal areas necessary for
the Project Modification beyond those already provided for the
Existing Project, and perform or provide for the performance of
all relocations (excluding railroad bridges and approaches
thereto) determined by the Government to be necessary for the
Project Modification.

d. If the value of the contributions provided under
paragraph c. of this Article is less than 25 percent of the total
project modification costs, the Local Sponsor shall provide,
during the period of implementation, a cash contribution
necessary to make the Local Sponsor's share equal to 25 percent
of the total project modification costs. .

e. If the value of contributions provided under paragraph
c. of this article is greater than the Local Sponsor's required
25-percent contribution no credit or reimbursement will be given
towards the excess amount.

f. No Federal funds may be used to meet the Local sponsor's
share of total project modification costs under this Agreement
unless the expenditure of such funds is expressly authorized by
statute as verified in writing by the granting Federal agency.

ARTICLE III - LANDS, FACILITIES AND
PUBLIC LAW 91-646 RELOCATION ASSISTANCE

a. The Local Sponsor shall furnish to the Government all
lands, easements and rights-of-way, inclUding suitable borrow,
spoil and dredged material disposal areas, as may be determined
by the Government to be necessary for the implementation,
operation, maintenance, repair, rehabilitation and replacement of
the Project Modification, and shall furnish to the Government
evidence supporting the Local Sponsor's legal authority to grant
rights-of-entry to such lands. The necessary lands,
easements, and rights-of-way may be provided incrementally, but
all lands, easements, and rights-of-way determined by the
Government to be necessary for work to be performed under a
construction contract must be furnished prior to the
advertisement of that construction contract.
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b. The Local Sponsor shall provide or pay to the Government
the cost of providing all retaining dikes, waste weirs,
bUlkheads, and embankments, including all monitoring features and
stilling basins, that may be required at any dredged material
disposal areas necessary for implementation of the Project
Modification.

c. Upon notification from the Government, the Local Sponsor
shall accomplish or arrange for accomplishment at no cost to the
Government all relocations (excluding railroad bridges and
approaches thereto) determined by the Government to be necessary
for implementation of the Project Modification.

d. The Local sponsor shall comply with the applicable
provisions of the Uniform Relocation Assistance and Real Property
Acquisition Policies Act of 1970, Public Law 91-646, as amended
by Title IV. of the Surface Transportation and Uniform Relocation
Assistance Act of 1987 (Public Law 100-17), and the Uniform
Regulations contained in 49 CFR Part 24, in acquiring lands,
easements, and rights-of-way for implementation and subsequent
operation and maintenance of the Project Modification, and inform
all affected persons of applicable benefits, policies and
procedures in connection with said Act.

ARTICLE IV - VALUE OF LANDS AND FACILITIES

a. The value of the lands, easements, and rights-of-way to
be credited towards the Local Sponsor's share of total project
modification costs will be determined in accordance with the
following procedures:

1. If the lands, easements, or rights-of-way are owned
by the Local sponsor as of the date the first construction
contract for the Project Modification is awarded, the credit
shall be the fair market value of the interest at the time of
such award. The fair market value shall be determined by an
appraisal, to be obtained by the Local Sponsor, which has been
prepared by a qualified appraiser Who is acceptable to both the
Local sponsor and the Government. The appraisal shall be
reviewed and approved by the Government.

2. If the lands, easements, or rights-of-way are to be
acquired by the Local Sponsor after the date of award of the
first construction contract for the Project Modification, the
credit shall be the fair market value of the interest at the time
such interest is acquired. The fair market value shall be
determined as specified in Article IV.a.l. of this Agreement. If
the Local Sponsor pays an amount in excess of the appraised fair
market value, it may be entitled to a credit for the excess if
the Local Sponsor has secured prior written approval from the
Government of its offer to purchase such interest.
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3. If the Local Sponsor acquires more lands,
easements, or rights-of-way than are necessary for project
modification purposes, as determined by the Government, then only
the value of such portions of those acquisitions as are necessary
for project modification purposes shall be credited toward the
Local Sponsor's share.

4. Credit for lands, easements, and rights-of-way in
the case of involuntary acquisitions which occur within a
one-year period preceding the date this Agreement is signed or
which occur after the date this Agreement is signed will be based
on court awards, or on stipulated settlements that have received
prior written approval of the Government.

5. Credit for lands, easements, or rights-of-way
acquired by the Local Sponsor within a five-year period preceding
the date this Agreement is signed, or at any time after this
Agreement is signed, will also include reasonable incidental
costs of acquiring the interest, e.g., closing and title costs,
appraisal costs, survey costs, attorney's fees, plat maps, and
mapping costs, as well as the actual amounts expended for payment
of any Public Law 91-646 relo9ation assistance benefits provided
in accordance with the obligations under this Agreement.

b. The costs of relocations credited toward the Local
Sponsor's share of total project modification costs shall be that
portion of the actual costs as set forth below, and approved by
the Government:

1. Highways and Highway Bridges: Only that portion of
the cost as would be necessary to construct substitute bridges
and highways to the design standard that the State of california
would use in constructing a new bridge or highway under similar
conditions of geography and traffic loads.

2. utilities and Facilities (including railroads):
Actual relocation costs, less depreciation, less salvage value,
plus the cost of removal, less the cost of betterments. with
respect to betterments, new materials shall not be used in any
alteration or relocation if materials of value and usability
equal to those in the existing facility are available or can be
obtained as salvage from the existing facility or otherwise,
unless the provision of new material is more economical. If,
despite the availability of used material, new material is used,
where the use of such new material represents an additional cost,
such cost will not be included in total project modification
costs, nor credited toward the Local Sponsor's share.

ARTICLE V - IMPLEMENTATION PHASING AND MANAGEMENT

a. To provide for consistent and effective communication
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between the Local Sponsor and the Government during the period of
implementation, the Local Sponsor and the Government shall
appoint representatives to coordinate on scheduling, plans,
specifications, modifications, contract costs, and other matters
relating to implementation of the Project Modification. The Local
Sponsor will be informed of any changes in cost estimates.

b. The representatives appointed above shall meet as
necessary during the period of implementation and shall make such
recommendations as they deem warranted to the contracting
Officer.

c. The contracting Officer shall co~sider the
recommendations of the representatives in all matters relating to
implementation of the Project Modification, but the contracting
Officer, having ultimate responsibility for implementation of the·
Project Modification, has complete discretion to accept, reject,
or modify the recommendations.

ARTICLE VI - METHOD OF PAYMENT

a. The Local Sponsor shall provide, during the period of
implementation, the cash payments required under Article II of
this Agreement. Total project modification costs are currently
estimated to be $520,000. In order to meet its share, the Local
Sponsor must provide a cash contribution currently estimated to
be $130,000 less any credit received for the value of LERRO's
pursuant to Article I. The dollar amounts set forth in this
Article are based upon the Government's best estimates which will
reflect projection of costs, price level changes, and anticipated
inflation. such cost estimates are sUbject to adjustments based
upon costs actually incurred and are not to be construed as the
total financial responsibilities of the Government and the Local
Sponsor.

b. The Local Sponsor shall provide its required
contribution in accordance with the following provisions:

1. For purposes of budget planning, the Government
shall notify the Local Sponsor by October 15 of each year of the
estimated funds that will be required from the Local Sponsor to
meet its share of total project modification costs for the
upcoming fiscal year.

2. No later than 60 calendar days prior to the
commencement of the project modification, the Government shall
notify the Local Sponsor of the Local Sponsor's share of the
total project modification costs, including its share of costs
attributable to the Project Modification incurred prior to the
initiation of implementation, for the first fiscal year of
implementation. No later than 30 calendar days thereafter, the
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Local Sponsor shall provide the Government the full amount of the
required contribution by delivering a check payable to "FAO,
USAED, Sacramento" to the Contracting Officer representing the
Government.

3. For the second and subsequent fiscal years of
project implementation, the Government shall, no later that 60
calendar days prior to the beginning of the fiscal year, notify
the Local Sponsor of the Local Sponsor's share of total project
modification costs for that fiscal year. No later than 30
calendar days prior to the beginning of the fiscal year, the
Local Sponsor shall make the necessary funds available to the
Government through the funding mechanism specified in Article
VI.b.2. of this Agreement. As implementation of the Project
Modification proceeds, the Government shall adjust the amounts
required to be provided under this paragraph to reflect actual
costs.

4. If at any time during the period of implementation
the Government determines that additional funds will be needed
from the Local Sponsor, the Government shall so notify the Local
Sponsor, and the Local Sponsor, no later than 45 calendar days
from receipt of such notice, shall make the necessary funds
available through the funding mechanism specified in Article
VI.b.2. of this Agreement •

. c. The Government will draw on the funds provided by the
Local sponsor such sums as the Government deems necessary to
cover contractual and in-house fiscal obligations attributable to
the Project Modification as they are incurred, as well as costs
incurred by the Government prior to the initiation of the
implementation period.

d. Upon completion of the Project Modification and final
resolution of all relevant claims and appeals, the Government
shall compute the total project modification costs and tender to
the Local Sponsor a final accounting of the Local Sponsor's share
of total project modification costs. In the event the tqtal
contribution by the Local Sponsor is less than its required share
of total project modification costs, the Local Sponsor shall, no
later than 90 calendar days after receipt of written notice, make
a cash payment to the Government of whatever sum is required to
meet its required share of total project modification costs.
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e. If the Local sponsor provides a cash contribution under
this Agreement which exceeds what is required under this
agreement, the Government shall, subject to the availability of
funds, refund the excess to the Local Sponsor no later than 90
calendar days after the final accounting is complete.

ARTICLE VII - DISPUTES

Before any party to this Agreement may bring suit in any
court concerning an issue relating to this Agreement, such party
must first seek in good faith to resolve the issue through
negotiation or other forms of non-binding alternative dispute
resolution mutually acceptable to the parties.

ARTICLE VIII - OPERATION, MAINTENANCE, REPAIR, REPLACEMENT,
AND REHABILITATION

a. After the Government has turned the completed Project
Modification, or functional portion of the Project Modification,
over to the Local Sponsor, the Local Sponsor shall operate,
maintain, repair, replace, and rehabilitate the completed project
Modification, or functional portion of the project Modification,
in accordance with regulations or directions prescribed by the
Government.

b. The Local Sponsor hereby gives the Government a right
to enter, at reasonable times and in a reasonable manner, upon
land which it owns or controls for access to the Project
Modification for the purpose of inspection, and, if necessary,
for the purpose of completing, operating, maintaining, repairing,
replacing, or rehabilitating the Project Modification. If an
inspection shows that the Local Sponsor for any reason is failing
to fulfill its obligations under this Agreement without receiving
prior written approval from the Government, the Government will
send a written notice to the Local Sponsor. If the Local Sponsor
persists in such failure for 30 calendar days after receipt of
the notice, then the Government shall have a right to en~er, at
reasonable times and in a reasonable manner, upon lands the Local
Sponsor owns or controls for access to the Project Modification
for the purpose of completing, operating, maintaining, repairing,
replacing, or rehabilitating the Project Modification. No
completion, operation, maintenance, repair, replacement, or
rehabilitation by the Government shall operate to relieve the
Local Sponsor of responsibility to meet its obligations as set
forth in this Agreement, or to preclude the Government from
pursuing any other remedy at law or equity to assure faithful
performance pursuant to this Agreement.
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ARTICLE IX - RELEASE OF CLAIMS

The Local Sponsor shall hold and save the Government free
from all damages arising from the implementation, operation,
maintenance, repair, rehabilitation and replacement of the
Project Modification, except for damages due to the fault or
negligence of the Government or its contractors.

ARTICLE X - MAINTENANCE OF RECORDS

The Government and the Local Sponsor shall keep books,
records, documents, and other evidence pertaining to costs and
expenses incurred pursuant to this Agreement to the extent and in
such detail as will properly reflect total project modification
costs. The Government and the Local Sponsor shall maintain such
books, records, documents, and other evidence for a minimum of
three years after completion of implementation of the Project
Modification and resolution of all relevant claims arising
therefrom, and shall make available at their offices at
reasonable times, such books, records, documents, and other
evidence for inspection and audit by authorized representatives
of the parties to this Agreement.

ARTICLE XI - GOVERNMENT AUDIT

The Government shall conduct an audit when appropriate of
the Local Sponsor's records for the Project Modification to
ascertain the allowability, reasonableness, and allocability of
its costs for inclusion as credit against the non-Federal share
of total project modification costs.

ARTICLE XII - FEDERAL AND STATE LAWS

In acting under its rights and Obligations hereunder, the
Local Sponsor agrees to comply with all applicable Federal and
State laws and regulations, including section 601 of Title VI of
the civil Rights Act of 1964, Public Law 88-352, and Department
of Defense Directive 5500.11 issued pursuant thereto and
published in Part 300 of Title 32, Code of Federal Regulations,
as well as Army Regulation 600-7, entitled "Nondiscrimination on
the Basis of Handicap in Programs and Activities Assisted or
Conducted by the Department of the Army".

ARTICLE XIII - RELATIONSHIP OF PARTIES

The parties in this Agreement act in an independent capacity
in the performance of their respective functions under this
Agreement, and neither party is to be considered the Officer,
agent, or employee of the other.
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ARTICLE XIV - OFFICIALS NOT TO BENEFIT

No member of or delegate to the Congress, or resident
commissioner, shall be admitted to any share or part of this
Agreement, or to any benefit that may arise therefrom.

ARTICLE XV - COVENANT AGAINST CONTINGENT FEES

The Local Sponsor warrants that no person or selling agency
has been employed or retained to solicit or secure this Agreement
upon agreement or understanding for a commission, percentage,
brokerage, or contingent fee, excepting bona fide employees or
bona fide established commercial or selling agencies maintained
by the Local Sponsor for the purpose of securing business. For
breach or violation of this warranty, the Government Shall have
the right to annul this Agreement without liability, or, in its
discretion, to add to the Agreement or consideration, or
otherwise recover, the full amount of such commission,
percentage, brokerage, or contingent fee.

ARTICLE XVI - TERMINATION OR SUSPENSION

a. If at any time the Local sponsor fails to make the
payments required under this Agreement, the Assistant Secretary
of the Army (civil Works) shall terminate or suspend work on the
Project Modification until the Sponsor is no longer in arrears,
unless the Assistant Secretary of the Army (Civil Works)
determines that continuation of work of the Project Modification
is in the interest of the United States or is necessary in order
to satisfy agreements with any other non-Federal interests in
connection with the project Modification. Any delinquent payment
shall be charged interest at a rate, to be determined by the
Secretary of the Treasury, equal to 150 per centum of the average
bond equivalent rate of the 13-week Treasury bills auctioned
immediately prior to the date on which such payment becomes
delinquent, or auctioned immediately prior to the beqinning of
each additional 3-month period if the period of delinquency
exceeds 3 months.

b. If the Government fails to receive annual appropriations
for the Project Modification in amounts SUfficient to meet
Project Modification expenditures for the then current or
upcoming fiscal year, the Government shall so notify the Local
Sponsor. After 60 calendar days either party may elect without
penalty to terminate this Agreement pursuant to this Article or
to defer future performance hereunder; however, deferral of
future performance under this Agreement shall not affect existing
obligations or relieve the parties of liability for any
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obligation previously incurred. In the event that either party
elects to terminate this Agreement pursuant to this Article, both
parties shall conclude their activities relating to the Project
and proceed to a final accounting in accordance with Article V of
this Agreement. In the event that either party elects to defer
future performance under this Agreement pursuant to this Article,
such deferral shall remain in effect until such time as the
Government receives sufficient appropriations or until either
party elects to terminate this Agreement.

c. Notwithstanding any other provision of this Agreement,
if the award for any contract for construction of the project
would result in the total obligations and. expenditures for
construction of the Project Modification exceeding $520,000, the
award of that contract and subsequent contracts shall be deferred
until such time as both parties to this Agreement agree to resume
construction of the Project Modification.

ARTICLE XVII - OBLIGATION OF FUTURE APPROPRIATIONS

Nothing herein shall constitute, or be deemed to constitute,
an obligation of future appropriations by the legislature of the
State of California when Obligating future appropriations would
be inconsistent with the state's constitutional or statutory
limitations.

ARTICLE XVIII - HAZARDOUS SUBSTANCES

a. After execution of this Agreement and upon direction by
the contracting Officer, the Local Sponsor shall perform, or
cause to be performed, such environment investigations as are
determined necessary by the Government or the Local Sponsor to
identify the existence and extent of any hazardous substances
regulated under the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA), 42 USC 9601-9675, on
lands to be acquired or provided by the Local Sponsor for the
Project Modification construction, operation, and maintenance.
All actual costs incurred by the Local sponsor which are properly
allowable and allocable to performance of any such" environmental
investigations shall be included in total project modification
costs and cost share in accordance with Section 1135(b) of public
Law 99-662, as amended.

b. In the event it is discovered through an environmental
investigation or other means that any lands, easements, rights
of-way, or disposal areas to be acquired or provided by the Local
Sponsor for the Project Modification contain any hazardous
substances regulated under CERCLA, the Local Sponsor and the
Government shall provide prompt notice to each other, and the
Local Sponsor shall not proceed with the acquisition of such
lands, easements, rights-of-way, or disposal areas until mutually
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agreed.

c. The government and the Local Sponsor shall determine
whether to initiate implementation of the Project Modification,
or if already in implementation, to continue with implementation
of the Project Modification, or to terminate implementation of
the Project Modification for the convenience of the Government in
any case where hazardous substances regulated under CERCLAare
found to exist on any lands necessary for the Project
Modification. Should the Government and the Local sponsor
determine to proceed or continue with construction after
considering any liability that may arise under CERCLA, the Local
sponsor shall be responsible, as between the Government and the
Local Sponsor, for any and all necessary clean up and response
costs regarding lands it acquires or provides for the Project
Modification, to. include the costs of any studies and
investigations necessary to determine and appropriate response to
the contamination. Such costs shall not be considered a part of
the total project modification costs as defined in the Agreement.
In the event the Local Sponsor fails to provide any funds
necessary to pay for clean up and response costs or to otherwise
discharge its responsibilities under this paragraph upon
direction by the Government, the Government may either terminate
or suspend work on the Project Modification or proceed with
further work as provided in Article XVI of this Agreement.

d. The Local sponsor and the Government shall consult with
each other under the Implementation Phasing and Management
Article of this Agreement to assure that responsible parties bear
any necessary cleanup and response costs as defined in CERCLA.
Any decision made pursuant to Paragraph c. of this Article shall
not relieve any party from any liability that may arise under
CERCLA.

e. The Local Sponsor shall operate, maintain, repair,
replace, and rehabilitate the Project Modification in a manner so
that liability will not arise under the Comprehensive
Environmental Response, compensation and Liability Act (CERCLA),
42 USC 9601-9675.
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ARTICLE XIX - NOTICES

a. All notices, requests, demands, and other communications
required or permitted to be given under this agreement shall be
deemed to have been duly given if in writing and delivered
personally, given by prepaid telegram, or mailed by first-class
(postage prepaid), registered, or certified mail, at follows:

If to the Local Sponsor:

California Department of Fish & Game
1416 Ninth Street, Room 1206-20
sacramento, CA 95814

If to the Government:
u.S. Army corps of Engineers
Sacramento District
1325 "J" Street
sacramento, CA 95814

b. A party may change the address to which such
communications are to be directed by giving written notice to the
other party in the manner provided in this article.

c. Any notice, request, demand, or other communication made
pursuant to this Article shall be deemed to have been reviewed by
the addressee at such time as it is personally delivered or seven
calendar days after it is mailed, as the case may be.
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ARTICLE XX - CONFIDENTIALITY

To the extent permitted by the laws governing each party,
the parties agree to maintain the confidentiality of exchanged
information when requested to do so by the providing party.

IN WITNESS WHEREOF, the parties hereto have executed this
Agreement, which shall become effective upon the date it is
signed by the Assistant Secretary of the Army (Civil Works).

THE

BY:

~'.
John N, Reese. COL. EN

[TYPED NAME)

Assistant Secretary of the
Army (civil Works)

THE DEPARTMENT OF FISH AND GAME

~BY:
~

Mr. Boyd Gibbons~~ __
[TYPED NAME)

Director, Department
of Fish and Game, State
of California

DATE: DATE:

Exhibit F-I
Sheet 22 of 24 16



CERTIFICATE OF AUTHORITY

I, CI?I1/G- MA-NS'OIol , do hereby certify that I am the
principal legal officer of the California Department of Fish and
Game, that the Department of Fish and Game is a legally
constituted public body with full authority and legal capability
to perform the terms of the Agreement between the Department of
the Army and the Department of Fish and Game in connection with
the Project Modification, and to pay damages, if necessary, in
the event of the failure to perform, in accordance the section
221 of Public Law 91-611, and'that the persons who have executed
this Agreement on behalf of the Department of Fish and Game have
acted within their statutory authority. .

IN WITNESS HEREOF, I have made and executed this
certification this~ day of~ 1994.

Manson
eneral ounsel, California

Department of Fish and Game

Date:
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CERTIFICATION REGARDING LOBBYING

The undersigned certifies, to the best of his or her knowledge
and belief that:

(1) No Federal appropriated funds have been paid or will be
paid, by or on behalf of the undersigned, to any person for
influencing or attempting to influence an officer or employee of
any agency, a.Member of Congress, and officer or employee of
Congress, or an employee of a Member of Congress in connection
with the awarding of any Federal contract, the making of any
Federal grant, the making of any Federal loan, the entering into
of any cooperative agreement, and the extension, continuation,
renewal, amendment, or modification of any Federal contract,
grant, loan, or cooperative agreement.

(2) If any funds other than Federal appropriated funds have
been paid or will be paid to any person for influencing or
attempting to influence an officer or employee of any agency, a
Member of Congress, an officer or employee of Congress, or an
employee of a Member of Congress in connection with this Federal
contract, grant, loan, or cooperative agreement, the undersigned
shall complete and submit standard Form-LLL, "Disclosure Form to
Report Lobbying, " in accordance with its instructions.

(3) The undersigned shall require that the language of this
certification be included in the award documents for all
subawards at all tiers (including subcontracts, sUbgrants, and
contracts under grants, loans, and cooperative agreements) and
that all sUbrecipients shall certify and disclose accordingly.
The certification is a material representation of fact upon which
reliance was placed when this transaction was made or entered
into. Submission of the certification is a prerequisite for
making or entering into this transaction imposed by section 1352,
Title 31, U.S. Code. Any person who fails to file the required
certification shall be subject to a civil penalty of not less the
$10,000 and not nor than $100,000 for each such failure.

Director, California Department
of Fish and Game

Date :__I...J.I1....:,'-"0'--lI'-".!-4..1..- _
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O&M Manual July 2003

Exhibit F-2
Assurance Agreement Between

California Department of Fish and Game,
California Department of Water Resources,

and State Reclamation Board
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AGREEMENT

AMONG

CALIFORNIA DEPAR'IMENT OF FISH AND GAME

CALIFORNIA DEPAR'IMENT OF WATER RESOURCES

AND

THE RECLAMATION BOARD OF THE STATE OF CALIFORNIA

REGARDING

YOLO BASIN WETLANDS

WHEREAS, The Reclamation Board ("Board") entered into a

Memorandum of Understanding with the u.S. Army Corps of Engineers

("CorpS") on November 30, 1953, setting forth the

responsibilities of the Board for the Sacramento River Flood

Control Project ("SRFCP"), including the Yolo Bypass; and

WHEREAS, in the 1953 Memorandum of Understanding, the Board

agreed to hold and save the United States free from claims for

damages' resulting from construction of the works and to maintain

and operate all works after their completion; and

WHEREAS, in 1955, the Corps promulgated an Operation and

Maintenance Manual for SRFCP, including the Yolo Bypass, which

requires specified maintenance including the following:

" Maintaining the channel and floodway clear of debris,

weeds. and wild growth; and
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Maintaining the channel and floodway such that there is

no restriction by deposition of waste materials.

building of unauthorized structures or other

encroachments; and

• Maintaining the channel and. the floodway in such a way

that the capacity is not reduced by the formation of

shoals; and

• Weeds and other plant growth in the channel and

floodway are to be cut in advance of the flood season.

and together with all debris. removed from the channel

and floodway; and

WHEREAS. the Corps recognizes that the 1955 SRFCP Operation

and Maintenance Manual will be modified to direct the Department

of Fish and Game ('DFG') to be responsible for maintenance within

the boundaries of the project modification. and that maintenance

activities will be different than those presented in 1955. but

consistent with the purposes of public safety; and

WHEREAS. floodwaters in the Yolo Bypass flowed at or above

design capacity during February 1986; and
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WHEREAS, DFG has entered into a Local Cooperation Agreement

with the Corps for a modification of SRFCP, including the

development of wetlands, uplands, riparian woodland, and related

habitats ('Project Modification"); and

WHEREAS, pursuant to this. LCA, DFG will be assuming various

operation and maintenance obligations and holding the United

States harmless from claims arising out of the Project

Modification; and

WHEREAS, Water Code Section 8618 authorizes DFG to enter

into an agreement with the Board obligating DFG to do and perform

those things required of the State by. federal law for SRFCP, and

for DFG to assume responsibilfty for al1.claims of damage or

liability made against the State and its agencies or the United

States arising from the Project Modification;.. and

WHEREAS, pursuant to Water Code Section 8360, the Department

of Water Resources ("DWR") has supervisory powers over the

maintenance and operation of SRFCP, of which the Yolo Bypass is a

part; and

WHEREAS, pursuant to Water Code Section 8361, DWR has the

direct obligation to maintain the Yolo eypass; and

-3-
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WHEREAS, DWR, the Board, DFG and the Corps believe that the

Project Modification can be compatible with flood control; and

WHEREAS, the respective parties hereto wish to clarify the

operation, maintenance, and other obligations for that portion of

the Yolo Bypass Project affected by the Project Modification; and

WHEREAS, the Board is allowing wetlands to become

established in an area of the Bypass formerly used for

agricultural purposes; and

WHEREAS, DFG, DWR, and the Board agreed to enter into this

Agreement in lieu of an encroachment permit; and

WHEREAS, it is the intent to make this Agreement a part of

the Project Modification Operations and Maintenance ManuaL

NOW THEREFORE, THE PARTIES HEREBY AGREE AS FOLLOWS:

1. The Parties agree to cooperate in the operation and

maintenance of the portion of SRFCP affected by the Project

Modification; and

2. DWR shall continue to maintain the levees pursuant to the

Corps' 1955 Operation and Maintenance Manual; and
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3. DFG will monitor, operate, maintain, repair, replace, and

reconstruct ('manage') the Yolo Bypass ·channel in the

Project Modification area pursuant to the Corps' project

Modification Operation and Maintenance Manual; and

4. DWR and the Board shall have only oversight responsibility

for management of the Project Modification, unless DFG fails

to perform such management; and

5. Before undertaking any management actions necessary for

public safety purposes, DWR shall contact the DFG Regional

Manager by telephone or telefax and by letter thirty (30)

days prior to any work during non-flood season; and

6. During flood season, DWR need only notify the DFG, Region 2,

Regional Manager by telephone or telefax prior to performcing

the work; and

7. DFG agrees to hold the Board and DWR harmless and assumes

responsibility for all claims of· damage or liability made

against DWR or the Board arising in any way from the

construction, operation and maintenance of the Project

Modification; and

8. DWR will continue to operate SRFCP for which it has

responsibility, including the Yolo Bypass; and
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9. If the Board receives State authorization for a future flood

control project in the Yolo Bypass that covers the

geographical area of the Project Modification, DFG shall

seek State authorization for cosponsorship and funding for

mitigation through the annual budget process of that part of

the project consisting of the areal extent of the Project

Modification, which is the subject of this Agreement; and

10. Prior to any construction in the Yolo Bypass, DFG shall

submit four sets of complete plans and specifications for

the Board's and DWR's review, comment, and recommendations;

and

11. DFG shall not allow commencement of construction prior to

receiving, and incorporating to the extent feasible as

determined by the Corps, in consultation with DFG, the

Board's recommendations on the submitted plans and

specifications.
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12. This Agreement may be executed in. several duplicate

counterparts, each of which shall be an original.

California Department of Fish
and Game

By:_-----------
Boyd H. Gibbons, Director

The Reclamation Board

By :-:-:----------,--,.-
Wallace McCormack, President

California Department of Water
Resources

Date : _

Date : _

By: Date: _
David N. Kennedy, Director
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STATE OF CAlIFORNlA-THE RESOURCES AGENCY

THE RECLAMATION BOARD
1416 Ninth Slreet. Room 1148
Sacramento, CA 9.5814·.5.509 .
(916) 653·5434 FAX: (916)653·9745
Permll.: (916) 653·5726 FAX: (916)653·5805

AUG 1 0 1995

==

Q
.

.. :...".' :
~ ;$.-
~ ,~.

"'''......

Mr. C. F. Raysbrook
Interim Director
Department of Fish and Game
1416 Ninth Street, 12th Floor
Sacramento, California 95814

Mr. David N. Kennedy; Director
Department of Water Re90urces
1416 Ninth Street, Room 1115-1
Sacramento, California 95814

Mr. Michael W. stearns,
The Reclamation Board
1416 Ninth street, Room
Sacramento, California

President

U48
95814

Mr. Wayne S. White
State Supervisor
U.S. Fish and Wildl.ife
2800 Cottage Way,.Room
Sacramento, California

Service
E1803

95825

G~nt:).~men:

In'March 1994, the.Memorandum of Understanding Regarding
Threatened .and Endangered Species in the Yolo Basin Wetlands
Project was:'signed by the Directors of the Departmen:t of' Fish and
Game, Depar~ent Water Resources; the President of The Reclamation
Board; and. the State Supervisor for the U.S. Fish and Wildlife
Service (copy enclosed). At that time, only. the Putah Creek Sinks
site had been acquired by DFG.

Later in 1994, DFG acquired the lBO-Acre ,Unit located in the
western portion of the Yolo Bypass an~ connecting the Putah Creek
Sinks site with the-previously acquired Causeway Site for, which a
separate agreement was executed on April 18, 1994.

Please signify your concurrence with the inclusion of the
.180-Acre Unit in the above-mentioned MOU by signing the. four
'~riginal copies of this letter in the space provided. To expedite
the process, Board staff is hand-carrying this document;
therefore, please contact ~argery Nagel at (916) 327-1541 to
ensure delivery to the next signatory. One fully signed original
will be returned to you.
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Mr. Michael w. stearns, President, et al
AUG , 0 \q95
Page Two

If you have any questions, please contact me at
(916) 653-543L

OrigInal sIgned by
Raymond E. Barsch

Raymond E. Ba~sch

General Manager

CONCUR:

ORIGINAL SIGNED BY

CONCUR:

ORIGINAL SIGNED BY

AUG f 8 1995

Michael, ,W,' stearns, President
The Reclamation Board

Date. A_U_G_'_'_I99_5__~_

CONCUR:

ORIGINAL SIGNED BY

C. F. Raysbrook
Interim Director
Depa~trnent of Fish and Game

Date__A_U_G_'_S_19_9S _

E,nclosure

cc: (See attached list.)
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Wayne White, state Supervisor,
U.S. Fish and Wildlife Service

, AUG" , 7 1995Date _

CONCUR: .

ORIGINAL SIGNED 6Y

David N. Kennedy, Director
Department of Water Resources

Date----'----------



ST A TE OF CALIFORNIA-THE RESOURCES AGENCY

'-IE RECLAMATION BOARD
6 Ninlh Slree~ Room ~S5-6

...O'amento. CA 9581+5594
(916)6S3-S4:U FI'J<: (916) 65J.SSOS

JAN 3 1 1994

~
: ......::. ..

".-s:. ...
:. ~<4~. ::.., ..

1. Mr. Wallace McCormack, President
The Reclamation Board
~416 Ninth street, Room 455-6
Sacramento, california 958~4

2. Mr. David N. Kennedy, Director
Department of Water Resources
1416 Ninth Street, Room 1115-1
Sacramento, california 95814

3. Mr. Boyd H.:· Gibbons, Director
Department of Fish and Game
~416 Ninth Street, 12th Floor
Sacramento, California 95814

4. Mr. Wayne S. White
State Supervisor
U.S. Fish and Wildlife Service
2800 Cottage Way, Room E1803
Sac;ramento-, Cal Uornia 95825

Gentlemen:

Enclosed for your' signature is the Memorandum of Understanding
Regarding Threatened and'~ndangeredSpecies in the Yolo Basin Wetlands
Project. This MOU was developed among The Reclamation Board, the
Department. of Water Resources, the Department of Fish and Game, and the
U.S. Fish and Wildlife Service" The MOU·was developed to confirm and
clarify un~erstandings, agreements, representations, and commitments with
respect to' threatened and endangered species that exist or could occur in
the Corps of Engineers' Yolo Basin Wetlands Project--Putah Sinks site.
All parties have expressed their concurrence for the MOU and it was also
approved by the Board at its December 20, 1993 meeting.

A future formal signing ceremony is being organized; however, please
si~n each of the four copies to maintain the project schedule. After the
final signature is received, a fully executed copy will be returned to
you. To expedite the process, the Board is hand-carrying this MOU;
therefore, please contact Margery Nagel at (916}.327-1541 to ensure the
document is personally delivered to the next signatory.

If you have any questions, please. contact me at (916) 653-5434.

Sincerely,

ORIGINAL SIGNED BY

Raymond E. Barsch
General Manager

Enclosures

cc: Mr. Douglas P. Wheeler
Secretary for Resources
The Resoo+ces Agency .
1416 Ninth Street, Room
Sacramento, California

un
95814

Al0

Colonel John N. Reese
District Engineer .
Sacramento District
U.S. Army Corps of Engineers
1325 J Street
Sacramento, California 95814-2922
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MEMORANDUM OF UNDERSTANDING.
REGARDING THREATENED AND ENDANGERED SPEOES

IN lHE YOLO BASIN WETLANDS PROJEcr

The Reclamation Board (Board), the Department of Water Resources (DWR),

the California Department of Fish and Game (DFG), and the United States Fish and

Wildlife Service (USFWS) (all hereinafter referred to collectively as the Parties)

have entered this Memorandum of Understanding (MOU) to confirm and clarify

their understanding, agreements, representations, and commitments with respect to. . . .

threatened and endangered species that exist or could occur in the Yolo Basin

Wetlands Project - Putah Sinks site and the admll1istration of the federal

Endangered Species Act (16 US.c. § 1531 e1:Sfq.) and the California Endangered

Species Act (FIsh and Game Code § 2050 ftgq.) (together, the Acts), and to facilitate

the suq;essful avoidance of adverse impacts to public safety as it relates to flood

control.

EXPLANATORY RECITAlS

1. The US. Army Corps of Engineers (Corps) and DFG have approved an

undertaking consisting of the modification of a federally authorized flood control

project. The project modification provides for the restoration, enhancement, and

maintenance of wetlands and other habitats. The project modification, located

within the Yolo Bypass, a feature of the Sacramento River Flood Control Project.

(SRFCP),is described in detail in the "Project Modification Report and

Environmental Assessment/Initial Study (April 1992)."

2. The Corps is developing an Operation and Maintenance (O&M)

Manual fOt: the project modification. Upon its acceptance of the completed project

from the Corps, DFG, or its assignee will be required to operate, maintain, repair,

replace, and rehabilitate (hereinafter referred to collectively as manage) the

completed project in accordance with the O&M Manual.
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Sheet 4 of 10 1\11



3. The Board has the obligation to operate and maintain the Yolo Bypass,

and DWR has obligations to maintain the Yolo Bypass under California Water Code

Section 8361.

4. The Board is required by agreement and california Water Code

Section 8710 to prohibit encroachments or activities that will adversely affect the

capacity, operatioIL and maintenance of flood control works such as the Yolo Bypass.

An agreement between DFG and the Board pursuant to Water Code Section 8618

will be necessary for the implementation of the project modification, in lieu 6f a

Board encroachment permit.

5. Based upon their formal and informal communications, and in

recognition of the importance of the Parties' respective obligations and missions

under state and federal law, the Parties have determined that it is desirable to

confinil. their understanding and agreement with respect to threatened and

endangered species that may occur now or in the future in the project area.

6. The Parties acknowledge that substantial effort has been made to avoid

negative effects on flood control, and the project modification can be made

compatible with flood control.

7. . DFG and USFWS have responsibility for implementing the Ac'"..s,

including, the review and approval oE management plans and habitat conservation

plans.

8. As described in paragraphs 11-14, DFG and USFWS consider the

likelihood that threatened or endangered species will impede prqper operation and

maintenance of the SRFCP to be remote. The Parties agree, however, that it is

appropriate to enter into this MOU to define their understanding and agreement

with respect to threatened and endangered species resulting from the proposed

project modification of the Yolo Bypass to restore and maintain wetlands and other

habitat.
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REPRESENTATIONS AND COMMITMENTS

9. All Parties acknowledge the substantial environmental benefits to be

provided by the project modification. At the same time, however, all Parties

recognize that the primary purpose of the Yolo Bypass is to provide for the

protection of public health and safety and the protection of property, and that the

project modification is subordinate to purposes of the SRFCP.

10. DFG and USFWS recognize that proper operation of the SRFCP

requires maintenance in accordance with the O&M Manual and that maintenance

shall.be an integral part of the project modification.

11. DFG and USFWS have determined that currently the project

modification area provides, or may provide, habitat during all or certain times of

the year,· for certain threatened and endangered species, including the Swainson's

hawk arid the giant garter snake. DFG and USFWS have determined that following

the project modification of the Yolo Bypass to restore wetlands and uplands habitat

the area may provide potential habitat for these species and other species that either

are listed or may be a candidate for listing, including, but not limited to, the valley

elderberry longhorn beetle, greater sandhill crane, tricolored blackbird, and black

rail. During inundatioI"\ in flood years, the Yolo Bypass provides a corridor of travel

for wmter-run chinook salmon. These species may occur in the area after the

project modification. DFG and USFWS have determined, based on the information

currently available, that the project modification, including management in

accordance with the O&M .Manual, is not expected to result in a long-term adverse

impact to any state-listed or federally-listed threatened or endangered species. Nor

should-the project modification and management result in any violations of the

Migratory Bird Treaty Act (16 U.S.c. §703 et ~.).
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12. DFG and USFWS are of the opinion that the project modification,

including management in accordance with the O&M Manual, will provide a net

benefit {or the environment and {or species that may become established in the area

of the project modification, and that the long-term env!ronmental benefits to those

species outweigh the short-term negative impact that may occur due to habitat

management that is for flood control purposes. The project modification is similar

in nature to management plans and habitat conservation plans developed for

multiple species.

13. DFG and USFWS have reviewed, in depth, all the activities proposed

for the management of the project modification in the December 1993 draft O&M

Manual, which the Corps has represented to be an ninety percent complete O&M

Manual In the professional judgment of DFG and USFWS, these activities will not

threaten in any significant way the existence of species described in paragraph 11 or

result in the destruction or adverse modification of habitat that would be considered

necessary to the continued existence of such species.

Further, DFG and USFWS have determined that the potential to take such

species incidental to management of the project modification does exist. Loss of

individuals may occur as a result of implementing the project modifications. DFG

and USFWS have determined that if management activities outlined in the O&M

Manual are fully implemented and adhered to, then the adverse iInpacts of

"incidental take" will be minimized. DFG and USFWS have not, however,

considered the effects of any additional conditions that may be contained in the final

O&M Manual or in an encroachment permit or agreement entered into under

Section 8618 of the Water Code. If the final O&M Manual, an encroachment permit

issued by the Board, or an agreement under Section 8618 of the Water Code contains

requirements, terms, cor conditions which affect the conclusions in this MOU, DFG

and USFWS will so advise DWR and the Board.

At4
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14. Management of the project modification area will take into

consideration the specific habitat requirements of the giant garter snake and

SwaL"'\Son's hawk, but the area will not be specifically managed for any other listed

or candidate species. Consideration of the habitat needs.of the giant garter snake and

Swainson's hawk will not impair management in accordance with the 0&:&1:

Manual.

15. Despite the foregoing, the Parties understand and agree that "it is not

possible to achieve absolute certainty as to ev?nts in the future. For example, laws

may change, new facts may come to light, and currently unknown or unanticipated

species may be listed as threatened or endangered or otherwise become protected or

become established in the project modification area. In recognition of that

uncertainty, whatever its magnitude, the Parties agree to cooperate to resolve all

endangered species concerns expeditiously.and in a manner consistent with

applicable law, including laws affecting the SRFCP,and the primary purpose of tht:

SRFCP.

16. By August 1 of each year, DFG will report to the Board and USFWS the

occurrence of any known threatened or endangered species in the project area. The

report will identify any potential for take of the listed species or other conflict that

·couid occur as a result of management in accordance with the O&M Manual, and

will outline the measures .that will be taken, with a lime schedule, to resolve the

conflict, if any.

DFG could also become aware at some time in the future: a) that a threatened

or endangered species not contemplated at this time has come to inhabit the project

modification area and that the presence of the species could potentially interfere

with management in a manner not contemplated at this lime; or b) that

management of the completed project in accordance within the O&M Manual

otherwise has impacts on threatened or endangered species not currently
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anticipated, such that a potential for conflict with flood control exists. Recognizing

that the absence of management may create adverse impacts for flood control, DFG

agrees that in such circumstances, it will give notice to DWR, the Board, the Corps,

and DSFWS within three working days. Within seven working days after the. -

notice, representatives of the Parties will visit the site of the project modification,

and will act as expeditiously as possible and consistent with applicable law to

facilitate management that will not have an adverse impact on flood control.

17. In recognition of the primary purpose of the SRFCP, the Parties will

observe special procedures in the event of flood control emergencies. For the

purposes of this MOU, a flood control emergency is defined as a sudden and

unexpected occurrence or set of circumstances which poses an imminent threat to

public health and safety or property from flOOdwaters as determined by the Board,

DWR. or the- Corps. It is not expected that the measures necessary to alleviate a

flood control emergency or eliminate an imminent threat are likely to present

additional or unique issues with respect to threatened or endangered species, and

the Parties anticipate that imminent flood control emergencies can be resolved

without triggering the substantive requirements of the Acts. If, however, it is

determined that the measures necessary to alleviate an imminent flood control

emergency or eliminate an imminent threat could result in the take of a threatened

or endangered species or otherwise trigger the Substantive requirements of. the Acts,

the Parties will immediately confer, in person or by telephone, and will resolve the

issue as quickly as permitted by applicable law.

18. nus MOU will remain in effect until amended, revised, or revoked by

the written agreement of the Parties. The Parties will, as necessary and in keeping

with the purposes and intent of this MOD renegotiate the terms of this MOU in

good faitft-based on experience in its operation and changing circwnstances.

19. No party shall incur any additional fIScal obligations under this MOU.
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20. This MOU may be executed in several duplicate counterparts, each of

which shall be an original.

Dated:,_~,,-7.;..;..V;_fq _

Dated: h2r, I r I qC1p

Dated:~

THE RECLAMAnON BOARD

By cW<.tl)cLt.-\ ,7'(,1 ft--t1'1 O"...~1.
Wallace McCormack
President

CALIFORNIA DEPARTMENr OF
WATER RESOURCES

By ~. Ai< -;:.... • ,
David Ke~edy S;
Director

,CALIFORNIA DEPARTMENT OF
FISH AND GAME

By BO~
Director

DMTED STATES FISH AND WILDLIFE
SERVICE

By_·--",-~_l-..\.;-.S2--C..~~~~(4--<-l.~)-'----~_
Wayne~ ·White .
State Supervisor
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IN RlrlY~"ER, TO:

1-1-97-F-0001

United States Department of the Interior

FISH AND Wll..DLIFE SERVICE

Ecological Services
Sacramento Field Office

3310 EI Camino Avenue, Suile 130
Sacramenlo, California 95821·6340

October 28, 1996

Mr. Larry Vinzant
Chief, San Joaquin Valley Office
Department of the Army
U.S. Army Engineer District,
Sacramento Corps of Engineers
Sacramento, CA 95814-2922

SUbject:

Dear Mr. Vinzant:

Formal Section 7 Consultation on the Yolo Basin Wetlands
Project: Davis Site, Administrative Area, and lBO-Acre Site,
Yolo County, California.

This document transmits the U.S. Fish and Wildlife Service's (Service)
biological. opinion based on a review of the Yolo Basin wetlands Project: Davis
Site, Administrative Area, and the ISO-Acre Unit, and its effects on the
threatened giant garter snake (Thamnophis gigas), in accordance with section 7
of the Endangered Species Act of 1973, as amended (Act) (16 U.S.C. 1531 et
seq.). Your october B, 1996, request for formal consultation was received on
October 11, 1996.

This biological opinion is based on information provided in: (1) the U.s. Army
Corps of Engineers' (Corps) March 1992 Biological Data Report, Yolo Basin
Wetlands, Sacramento River; (2) the Corps' Environmental Assessment/Initial
Study of April 1992 for the Yolo Basin Wetlands, Sacramento River; (3) the
Cor~sl Project Modification Report and Envi~onmental Assessment of June 1994
for Yolo Basin Wetlands, Davis Site; (4) the July 1995 Yolo Basin Wetlands
Sacramento River, lBO-Acre Unit - Access Road and Borrow Areas; (5) the
September 1995 Yole Basin Wetlands Sacramento, Administrative Area; (6) the
August 1996 Draft Supplemental Fish and Wildlife Coordination Act Re~rt for
the Yolo Basin Wetlands Project, Davis Site; and (7) site visits by Service
staff on September 30, 1996, and October 8, 1996. A complete administrative
record of this consultation is on file at the Service's Sacramento Field
Office.

Consultation History

The original Yolo Basin Wetlands Project proposed to restored 3,886 acres of
wetlands in the Yolo Bypass, between the cities of Davis and Sacramenlo, and
received a letter of concurrence from the Service on April 10, 1992. A
letter of concurrence was issued by the Service on November 21, 1995, for the
Administrative Area, however the project scope now includes in-water work and
needs to be incorporated in a full biological opinion. In addition, the
Service issued a letter of concurrence on October 4, 1996, for the
groundbreaking ceremony, scheduled for October 9, 1996, at the Davis Site.
This biological opinion is for three modifications to the original Yolo Basin
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Mr. Larry Vinzant, Chief, San Joaquin Valley Office

Wetlands project which (1) change the location of the 396-acre unit known as
~he Davis Site, 2) add a lSO-acre unit (Access Road and Borrow Areas), and
(3) add a 13.5-acre unit (Administrative Area).

BIOLOGICAL OPINION

Description of the Proposed Action

The Corps is proposing to restore wetland habitat as a modification of the
Sacramento River Flood Control Project. The project is proposed for an area
immediately west, and contiguous to the Yolo Bypass. It is bordered on the
south and west sides by the Willow Slough Bypass. The site is 12 miles west
of the city of Sacramento, and 1 mile east of the city of Davis corporate
limits.

2

The Davis Site is 396 acres in si~e, a~d would be constructed on lands
currently used for agriculture. The restoration plan is to develop 219.0
acres of permanent wetland, 54.0 acres of riparian woodland, 44.0 acres of
seasonal wetland, and 54.0 acres of upland/herbaceous cover. The remaining 2S
acres will be developed into roads. The structural components of the project
include low berms, canals, gates and pumps for water management, and trails,
parking areas, and roads for operation and maintenance access.

The primary water source for the proposed wetland area will be reclaimed
wastewater effluent from the city of Davis Water Pollution Control Plant.
Storrnwater also would be conveyed to the wetlands from a point in the city's
sterm drainage system near the site. The wastewater and storrnwater would be
diverted from Willow Slough Bypass to flow through the wetlands. Water will
leave the treatment plant through a new 36-inch, 6,000-foot-long pipeline
installed underneath an existing road for distribution to the wetland. A
water outlet structure is planned for near the intersection of the Willow
Slough Bypass channel and the Yolo Bypass. This structure will be used to
regulate water depths and assist in providing for water circulation within the
Davis Site.

The wetlands to be constructed would include a lO-acre wastewater lagoon and a
37-acre storm water lagoon, which would be used to store and mix the available
water sources for the wetlands. A conveyance channel would carry secondary
treated wastewater effluent from the plant to the project's wastewater lagoon
for distribution te the wetlands. The wastewater will either discharge
directly to the wetlands or blend with available stormwater before d~charge

~o the wetlands. From the lagoons, water would flow into a series of ponds
interspersed with berms and islands, through which the water will filter. At
the northeast corner of the site, the water will exit the wetland as tertiary
treated water and will either be recirculated to the wetlands, reclaimed by
the Conaway Ranch for agricultural operations, or be discharged into the Yolo
Bypass.

The lBO-acres will connect the two major units which comprise the original
Yolo Basin Wetlands project, the Yolo Causeway Unit (390 acres) and the Putah
Creek Sinks Unit (3,100 acres). A permanent road atop an embankment will be
constructed to provide access for construction equipment and routine
maintenance. Fill material required for road construction will be excavated
from borrow areas within the lBO-acre unit.

The 13.S-acre Administrative Area would consist of an office building, an
equipment maintenance shop and indoor ste=age building, a single family
residence, a public parking lot, and an outdoor equipment storage and work
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Mr. Larry Vinzant, Chief, San Joaquin Valley Office 3

area. The facility would be owned and operated by the California Department
of Fish and Game and would support management of the habitat areas of the Yolo
Basin Wetlands Project.

The city of Davis is the non-Federal sponsor for the restoration project and
would operate and maintain the wetlands at the Davis Site in accordance with a
detailed Operation and Maintenance Manual that will be prepared by the Corps
of Engineers.

Natural Resources

The Davis Site parcel proposed for restoration is located just outside .the
levees of the Yolo and Willow Slough Bypasses and has been intensively farmed
to produce sugar beets and grains. The upland vegetation is typically annual
grasses and forbs growing throughout the parcel and on the levee slope where
maintenance activities are not restrictive.

There are 2.0 acres of seasonal wetland habitat on the parcel, consisting of
irrigation delivery and drainage ditches. Cattails (Typha sp.) are the
dominant vegetation growing in the seasonal wetlands (ditches) along the
landward toe of the Willow Slough and Yolo Bypass levees. Maintenance (i.e.,
burni~g, spraying, or discing) of the levee and agricultural ditches generally
inhibits development of woody riparian vegetation. During our site visits, it
was observed that the entire levee area from toe to toe had been disced and
was devoid of any vegetation.

The western property boundary is defined by an irrigation canal which is
heavily vegetated with cattails and waterprimrose (Ludwigia peploides). We
observed several crayfish (Procambarus sp.) and an abundance of mosquito fish
(Gambusia sp.) in this canal during our site visit of September ~O, 1996. The
northern property boundary is defined by another irrigation canal which
extends into the rice farming irrigation system to the west and discharges
into the Yolo Bypass to the east. This canal was intermittently vegetated
with bullrush (Scirpus sp.), cattails, and waterprimrose.

The ISO-acre unit is currently used for agriculture. The parcel has been
laser-leveled so most of the natural topography is gone. The property is
surrounded by irrigation supply ditches, toe drains and levees adjacent to
Interstate Highway SO.

The 13.5-acre unit is currently used for agriculture and four residential
units. The southern boundary of the parcel is adjacent to a 40-foot-wide
drainage canal.

The irrigation canals and vegetated ditches adjacent to all three parcels
provide potential habitat for the State and federally listed giant garter
snake (Thamnophis gigas).

Proposed Mitigation

The Yolo Basin Wetlands project is designed to be beneficial in nature by
increasing habitat for wildlife and does not propose to mitigate for specific
habitat losses. The following habitats are proposed to be created:

Permanent Wetlands. Permanent wetlands would be constructed throughout the
site and would be maintained using reclaimed water year-round. These areas
would be about six feet deep to preclude emergent vegetation growth. The
ac~ual depth will be determined by the operators based on the time of year,

Exhibit F-4
Sheet 3 of 12



Mr. Larry Vinzant, Chief, San Joaquin Valley Office

vegetation conditions; during the summer months a minimum depth of three feet
will be maintained. Several islands with, and without, shallow perimeters
would be constructed in these wetlands. The emphasis for vegetation on these
islands would be for upland/herbaceous cover, although some woody riparian
vegetation would be established on some portions of these islands.

Seasonal Wetlands. Seasonal wetlands would be constructed around the shallow
margins of the islands and various tracts in the southern end of the site.
They would be managed to provide seasonal habitat and feeding areas for
wildlife.

Riparian forest. The west, south, and east perimeter of the site, as well
some islands would be revegetated with woody riparian plant species.

upland/herbaceous. Upland/herbaceous cover would consist of annual grasses
and forbs located on the islands, along the north boundary of the site, and on
a large tract on the west side of the site.

To mitigate for giant garter snake, the project proponent would:

1. Monitor annually for the presence of the giant garter snake and
provide this information to the Service.

2. Develop management plans based on the assumption that the snake is
present, which would be reviewed and approved by the Service.

3. Limit maintenance activity in the waterways to May 1 - October 1.

Status of the Species

The giant garter snake is one of the largest garter snakes, reaching a total
length of at least 160 ern. Females tend to be slightly longer and stouter
than males. The mass of adult female giant garter snakes is typically
500-700 gg. Dorsal background coloration varies from brownish to olive with a
checkered pattern of black spots, separated by a yellow dorsal stripe and two
light colored lateral stripes. Background coloration and prominence of black
checkered pattern and the three yellow stripes are geographically and
individually variable (Hansen 1980). The ventral surface is cream to olive or
brown and sometimes infused with orange, especially in northern populations.

Endemic to wetlands in the Sacramento and San Joaquin valleys, the giant
garter snake inhabits marshes, sloughs, ponds, small lakes, low gradjent
streams, and other waterways and agricultural wetlands, such as irrigation and
drainage canals and rice fields. Giant garter snakes feed" on small fishes,
tadpoles, and frogs (Fitch 1941, Hansen 1980, Hansen 1988). Habitat
requisites consist of (1) adequate water during the snake's active season
(early-spring through mid-fall) to provide food and cover; (2) emergent,
herbaceous wetland vegetation, such as cattails and bulrushes, for escape
cover and foraging habitat during the active season; (3) grassy banks and
openings in waterside vegetation for basking; and (4) higher elevation uplandS
for cover and refuge from flood waters during the snake's dormant season in
the winter (Hansen 1980). Giant garter snakes are absent from larger rivers
and other water bodies that support introduced populations of large, predatory
fish, and from wetlands with sand, gravel, or rock substrates (Hansen 1980,
Rossman and Stewart 1987, Brode 1988, Hansen 1988). Riparian woodlands do not
provide suitable habitat because of excessive shade, lack of basking sites,
and absence of prey populations (Hansen 1980) .

The giant garter snake inhabits small mammal burrows and other soil crevices
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above prevailing flood elevations throughout its winter dormancy period
(November to mid-March). Giant garter snakes typically select burrows with
sunny exposure along south and west facing slopes. The breeding season
extends through March and April, and females give birth to live young from
late July through early September (Hansen and Hansen 1990). Brood size is
variable, ranging from 10 to 46 young, with a mean of 23 (Hansen and Hansen
1990). Young immediately scatter into dense cover and absorb their yolk sacs,
after which they begin feeding on their own. Although growth rates are
variable, young typically more than double in size by one year of age (G.
Hansen, pers. camm.). Sexual maturity averages three years in males and 5
years for females (G. Hansen, pers. camm.).

Fitch (1940) described the historical range of the species as extending from
the vicinity of Sacramento and Contra Costa Counties southward to Buena Vista
Lake, near Bakersfield, in Kern County. Prior to 1970, the giant garter snake
was recorded historically from 17 localities (Hansen and Brode 1980). Five of
these localities were clustered in ar.d around Los Banos, Merced County,· and
the paucity of information makes it difficult to determine precisely the
species' former range. These records coincide with the historical
distribution of large flood basins, fresh water marshes, and tributary
streams.

The giant garter snake currently is only known from a small number of
populations. The status of these populations and the threats to these snakes
and their habitats are detailed in the final rule that listed the giant garter
snake as threatened (Service 1994). The largest extant population of the
giant garter snake inhabits extensive agricultural lands in the American
Basin, a large flood basin 'at the confluence of the Sacramento and American
rivers, in Sacramento and Sutter counties. Throughout this area,
reconnaissance level surveys indicate that about 570 hectares of giant garter
snake habitat exist in the form of man-made irrigation channels and drainage
ditches, and an undetermined acreage of suitable habitat within approximately
5,260 hectares of adjoining rice fields.

Environmental Baseline

The giant garter snake is endemic to the Sacramento and San Joaquin valleys
where it inhabits sloughs, low-gradient streams, and other waterways, such as
irrigation ditches and manmade waterways. It's primary habitat requirements
are: (1) enough water during the active (spring, summer, fall) season to
supply food and cover, (2) grassy banks for basking, (3) emergent vegetation
for cover during the active season, and (4) high ground or uplands t~at

provide cover and refuge from ~lood waters duririg the dorrn~nt (winter) season.

Giant garter snake populations in Yolo County utilize emergent marshes,
flooded rice fields, and irrigation canals for habitat. Giant garter snakes
have been observed in the South Fork of Putah Creek, which empties into the
Yolo Bypass, in irrigation canals two miles from the project area, and in
Willow Slough. .

A number of land use practices and other human activities currently threaten
the survival of the giant garter snake throughout the remainder of its range.
Although some giant garter snake populations have persisted at low levels in
artificial wetlands associated with agricultural and flood control activities,
many of these altered wetlands are now threatened with urban development. In
addition, several cities within the current range of the giant garter snake
are expanding. Rapidly expanding urban areas within or near the historic
range of the giant garter snake include: (1) Chico, (2) Yuba City,
(3) Sacramento, (4) Galt, (5) Stockton, (6) Gustine, and (7) Los Banos.

Exhibit F-4
Sheet 5 of 12



Mr. Larry Vinzant, Chief, San Joaquin Valley Office

Effects of the Proposed Action

6

Construction activities necessary to implement the Yolo Basin Wetlands
Project, Davis Site, Administrative Area, and lBO-acre parcel have the
potential to affect the giant garter snake. The snake is known to occur in
the Willow Slough Bypass and irrigation drainages adjacent to the western and
northern bounda~ies of the Davis site and the southern boundary of the
Administrative Area provide potential habitat; it is likely that these sites
could support this species. Construction has taken place during the period
when snakes are most active and likely has resulted in the death of any snakes
present within the project areas.

The hydrology of Willow Slough Bypass would be altered by diverting flows to
the proposed wetlands, Willow Slough Bypass is primarily influenced by the
seasonality of irrigation deliveries, which results in significant seasonal
changes in flows and available habitat. The proposed diversion would ihcrease
fluctuations in flows and may decrease available habitat.

Permanent alteration in hydrology of the north canal by relocating a utility
road crossing and fill placed on the western canal bankside will result in
permanent alteration of 5.17 acres of giant garter snake habitat.
Construction of the stormwater and wastewater conveyance structures and an
outfall structure at the Administrative Area will result in the temporary loss
of 1.28 acres of giant garter snake habitat.

Additional adverse affects to the snake which could result from project
implementgtion include· potential exposu=e of ~he species to contaminants from
wastewater effluent and urban runoff, establishment of large predator fishes
within the constructed permanent wetland areas, and harm or disturbance from
increased human access and routine maintenance activities.

Mitigation measures are listed below to mitigate potential effects to the
giant garter snake to less than significant.

Cumulative effects

Cumulative effects include the effects of future State, local or private
actions that are reasonably certain to occur in the action area considered in
this biological opinion. Future Federal actions that are unrelated to the
proposed action are not considered in this section because they require
separate consultation pursuant to section 7 of the Act.

Future projects that propose to fill or alter the wetland habitat of the giant
garter snake will be subject to Corps permit under section 404 of the Clean
Water Act. These actions constitute future Federal actions that are unrelated
to the proposed action. As such, they are not considered cumulative effects
because they require separate consultation pursuant to section 7 of Act.
However, an undetermined number of future proposed federal projects that may
alter the habitat of the giant garter snake will not be subject to these
permitting processes and f as such, are cumulative to the proposed project.

Additional cumulative effects include: (1) burrow fumigants, (2) effects on
upland habitat from disking, and 13) changes in water level due to
agricultural practices.
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Conclusion

After reviewing the current status of the giant garter snake, the
environmental baseline for the action area, the effects of the proposed
action, and the cumulctive effects, it is the Service's biological opinion
that the proposed project is not likely to jeopardize the continued existence
of the giant garter snake. No critical habitat has been designated for these
species, therefore, none will be affected.

INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federal regulation pursuant to section 4(d) of the
Act prohibit the take of endangered and threatened species, respectively,
without special exemption. Take is defined by the Service as harass, harm,
pursue, hunt, shoot, wound, kill, trap, c2pture or collect, or to attempt to
engage in any such conduct. Harass is defined by the Service as an
intentional or negligent act or omission which creates the likelihood of
injury to a listed species by annoying it to such an e~tent as to
significantly disrupt normal behavioral patterns which include, but are not
limited to, breeding, feeding or sQeltering. Harm is defined by the Service
to include significant habitat modification or degradation that results in
deeth or injury to listed species by impairing behavioral patterns including
breeding, feeding, or sheltering. Incidental take is defined by the Service
as take that is incidental to, and not the purpose of, the carrying out of an
otherwise lawful activity. Under the terms of section 7(b) (4) and section
7(0) (2), taking that is incidental to and not intended as part of the agency
action is not considered to be prohibited taking under the Act, provided that
such taking is in compliance with this Incidental Take Statement.

7

The measures described below are nondiscretionary and must be implemented by
the Corps so that they become binding conditions of any grant or permit issued
to the applicant, as appropriate, in order for the e~emption in section 7(0)
(2) to apply. The Corps has 2 continuing duty to regulate the activity
covered by this incidental take statement. If the Corps (1) fails to require
the applicant to adhere to the terms and conditions of the incidental take
statement through enforceable terms that are added to the permit or grant
document, and/or (2) fails to retain oversight to ensure compliance with these
terms and conditions the protective coverage of section 7 (0) (2) may lapse.

Amount or E~tent of Incidental Take

The Service assumes that take will occu=, because of construction activities.
It is not possible to make an accurate estimate of the number of snakes that
will be temporarily disturbed during construction activities associated with
the project, because there is no accurate census or population status
information available for the action area. In instances when take is
difficult to detect, the Service estimates take in numbers of acres of habitat
lost as a result of the action; therefore, the Service anticipates that 5.17
acres of giant garter snake habitat will be lost 2S a result of the action and
an unquantifiable number of snakes may be harassed, harmed, or killed during
construction in potential habitat.

Take also may occur during routine operation and maintenance activities
conducted for management of the wetlands post-project. The Service
anticipates incidental take of giant garter snakes will be difficult to
detect, however, every effort must be made to document the amount of take
during the ten-ye2~ period cf this au~horization. If the routine maintenance
and operation procedures for Yolo Basin wetlands incorporates the Best
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Management Practices for giant garter snake recommended by the Service and
California Department of Fish and Game (Brode 1990), take should not exceed
one snake per year.

Effect of the Take

In the accompanying biological opinion, the Service has determined that this
level of anticipated take is not likely to result in jeopardy to the giant
garter snake or destruction or adverse modification of critical habitat.

Reasonable and Prudent Measures

The Service believes the following reasonable and prudent measures are
necessary and appropriate to minimize incidental take of giant garter snakes.

1. Impacts of loss and degradation on habitat of giant garter snakes shall
be minimized and wherever feasible, habitat shall be restored to its
pre-project condition.

2. Harassment, harm, or take of giant garter snakes during construction
activities associated with implementing the project shall be minimized.

3. Harassme~t, harm, or take of giant garter snakes during post-project
routine maintenance activitie$ shall be minimized.

Terms and Conditions

8

In order' to be exempt from the prohibitions of section 9 of the
must ensure compliance with the following terms and conditions,
implement the reasonable and prudent measures described above.
conditions are non-discretionary.

Act, the Corps
which
The terms and

1. The following terms and conditions implement reasonable ~nd prudent
measure number one:

A. Preserved giant garter snake habitat on-site or within 30 feet of
the project boundaries shall be designated as Environmentally
Sensitive Areas (ESAS) and shall be flagged to include a 3D-foot
buffer zone adjacent to the habitat by 2 gualified biologist
approved by the Service and avoided by all construction personnel.

B. Install two channel markers in Willow Slough, one upstream of the
proposed diversion structure and one downstream~ and record depth
bi-monthly for one year to establish baseline 'conditions prior to
diverting flows. Continue monitoring on a monthly basis for five
additional years to determine trends over time for periods of
dessication which may adversely.effect giant garter snake habitat
outside of the project area.

C. The Corps shall ensure compliance with the Reporting Requirements
below.

2. The following terms and conditions implement reasonable and prudent
measure number two:

A. All new construction activities within giant garter snake habitat
shall be conducted between May 1 and October 1. This is the
active period for giant garter snakes and direct impact,s are
lessened, because snakes are actively moving and avoiding danger.
No grading, excavating~ or filling may take place in or within 30
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feet of existing giant garter snake habitat between October 1 and
May I, unless authorized by the Service. More danger is posed to
snakes during this inactive period, because they are occupying
underground burrows or crevices and are more susceptible to direct
effects, especially during excavation.

B. Any dewatered habitat must remain dry for at least 15 consecutive
days after April 15 and prior to excavating or filling of the
dewatered habitat.

C. Construction personnel shall participate in a Service-approved
worker environmental awareness program. Under this program,
workers shall be informed about the presence of giant garter
snakes and habitat associated with the species, and that unlawful
take of the animal or destruction of its habitat would be a
violation of the Act. Prior to new construction activities, a
qualified biologist approved by the Service shall instruct all
construction personnel about: (1) the life history of the giant
garter snake; (2) the sensitivity of Willow Slough Bypass and the
adjacent irrigation canals ~nd rice fields in regard to the giant
garter snake; and (3) the terms and conditions of the biological
opinion and other practical things that can be done to minimize
ar.d avoid adverse affects to the giant garter snake. Proof of
this instruction shall be provided to the Sacramento Field office
within 24-hours prior to commencement of construction activities.

D. Prior to construction activities, the site shall be ~nspected by a
qualified biologist who has the necessary collection ~e=mits and
is approved by the Sacramento Field office of the U.S. Fish and
Wildlife Service. The biologist shall review and monitor
construction activities that occur within giant garter snake
habitat to ensure that no "taking" of giant garter snakes or
damage to its habitat occurs outside of the construction zone.
The monitoring biologist shall have the authority to stop
construction activities until appropriate corrective measures have
been completed or until written approval is obtai~ed from the
Service or both. The biologist also shall be required to report
violations to the Service immediately by telephone at
(916) 979-2725 and by written letter addressed to the Assistant
Field Supervisor for Endangered Species within one working day.
The project area shall be re-inspected whenever a sufficient lapse
in construction activity has occurred, i.e., to avoid t~

hybernation period or between project phases.

3. The following terms and conditions implement reasonable and prUdent
measure number three:

A. An Operations and Maintenance Manual shall be developed in
cooperation with the Fish and Wildlife Service and California
Department of Fish and Game which will incorporate Best Management
Practices to minimize incidental take of the giant garter snake
and which will be reviewed and approved by the Service.

B. Introduction of large predatory fishes in the constructed
permanent wetland areas shall be prohibited.

C. Terrestrial refugia (winter months) for the giant garter snake
shall be inco=porated in the project design. This can be
accomplished by placing piles of boulder or concrete rubble along
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the toe of levee areas and in other upland areas and by relaxing
rodent control on the levee bordering the site.

D. Prohibit complete drainage of all project wetlands from spring
through fall as garter snakes are aquatic during this period and
rely on small fish, frogs, and tadpoles for food.

E. Stock all permanent wetlands with mosquito fish to improve
foraging.

10

F. Manage ponds to provide maximum nearshore emergent marsh zones of
bulrush at densities that do nat exclude snake and fish movement
within this habitat. Also, strive to maintain aquatic vegetation
in island configurations. This will maximize vegetative cover
during the snakes active period without impeding foraging.

G. Incidental take for routine activites shall be authorized fDr a
period of ten years. Records of any incident shall be maintained
for the duration of the project and submitted to the Service. At
the end of ten years, the amount of take shall be evaluated prior
to extending this initial authorization. Unacceptable levels of
take shall require modifications to the Best Management Practices
adopted in the Operations and Maintenance Manual.

H. Surveys for giant garter snakes shall be conducted annually each
May, July, and September, to determine if species are utilizing
the created habitat. Any incidental sitings noted during the year
should be reco~ded.

Reporting Requirements

A post-construction compliance report prepared by the Service approved
monitoring biologist shall be forwarded to the Assistant Field Supervisor for
Endangered Species at the Sacramento Field Office within 60 calendar days of
the completion of each of the three sites. This report shall detail (i) dates
that construction occurred; (ii) pertinent info=mation concerning the
applicant's success in meeting project mitigation measures; (iii) an
explanation of failure to meet such measures, if any; (iv) known project
effects on federally listed species, if any; (v) occurrences of incidental
take of federally listed species, if any; and (vi) other pertinent
information.

Review Requirements

_.The reasonable and prudent measures, with their implementing terms and
conditions, are designed to minimize the effects of incidental take that might
otherwise result from the loss of 5.17 acres of giant garter snake habitat.
In addition, an unknown number of giant garter snakes will be temporarily
disturbed as a result of construction activities. With implementation of the
recommended Best Management Practices, the Service believes that no more than
one giant garter snake per year will be killed during the course of routine
maintenance and operation of the project. If, during the course of the
action, this minimized level of incidental take is exceeded, such incidental
take represents new information requiring review of the reasonable and prUdent
measures provided. The Corps must immediately provide an explanation of the
causes of the taking and' review with the Service the need for possible
modification of the reasonable and prudent measures.
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The Sacramento Field Office is to be notified within three working days of the
finding of any dead listed species or any unanticipated harm to the species
addressed in this biological opinion. The Service contact person for this is
the Assistant field Supervisor at (916) 979-2725.

CONSERVATION RECOHMENDATIONS

Section 7 (aj (1) of the Act directs federal agencies to utilize their
authorities to further the purposes of the Act by carrying out conservation
programs for the benefit of endangered and threatened species. Conservation
reco~mendations are discretionary agency activities to minimize or avoid
adverse effects of a proposed action on listed species or critical habitat, to
help implement recovery plans, or to develop information. The recommendations
provided here relate only to the proposed action and do not necessarily
represent complete fulfillment of the agency's 7{a) {ll responsibilities for
these species.

1. As a Recovery Plan for the giant garter snake is developed, the Corps
should assist the Service in its implementation.

2. The Corps should assess all activities permitted under its authority and
determine avoidance and reinimizaticn measures.

In order for the Service to be kept informed of actions min1m1z1ng or avoiding
adverse effects or benefitting listed species or their habitats, the Service
requests notification of the implementation of any conservation
recommendations.

REINITIATION - CLOSING STATEMENT

This concludes formal consultation on the actions outlined in the request. As
provided in 50 CFR §402.16, reinitiation of formal consultation is required
where discretionary Federal agency involvement or cont-rol over the action has
been retained (or is authorized by law) and if: (1) the amount or extent of
incidental take is exceeded; (2) new information reveals effects of the agency
action that may affect listed species or critical habitat in a manner or to an
extent not considered in this opinion; (3) the agency action is subsequently
modified in a manner that causes an effect to listed species or critical
habitat that was not considered in this opinion; or (4) a new species is
listed or critical habitat is designated that may be affected by th~ action.
In instances where the amount. or extent of incidental take is exceeded, any
operations causing such take must cease pending reinitiation. In addition, if
the Corps discovers that the conditions of the permit have not been followed,
the Corps should review its responsibilities under section 7 of the Act and
reinitiate formal consultation with the Service. We appreciate the
cooperation of the Corps throughout this consultation process.

If you have any questions regarding this biological opinion, please contact
June DeWeese of my staff at (916) 979-2725.

Sincerely f

cc: ARD-ES
~~_~~n rnTn~ ~T~nrh

d /f/I/t~V1 /JJ.i?"".f" ' 121:tt/.~
Joel A. Me in
Field Supetvisor
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To: District Engineer
Sacramento District
U.S. Army Corps of Engineers
1325 J Street
Sacramento, California 95814-2922

I Sep_ to 31 Aug__

Dear Sir:

The.annual report for the period of (I September to 31 August ) for the
Yolo Basin Wetlands (Vic Fazio Yolo Wildlife Area), Sacramento River, California project is as
follows:

A) The condition of the revegetation planting is summarized as follows:

(RefllQC A.·lanancr's SllmmarV of l"ClI1ditions may be inscrted hercj

It is our intention to perform (within 12 months) the following maintenance operations in order
to repair or correct the conditions indicated above:

(Reruge Manager' s summar\' or mai.nlcnnncc operations for the folJowinQ 12 months)

B) During the report period major high water periods (flood water in Yolo Bypass reaches toe of
project berms) on the following dates:

Sacramento River Yolo Bypass below Sacramento Weir

Gage Location Date Maximwn Water Elevation
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Comments on the behavior of berms during high water periods are as follows:

IRefll!.!cl\1anagcr"s lot! of ohscrvatiolls',

During the high water periods when the water level reached the height of , on the
_---=_ _:__ gage or excess thereof (dates) , it was necessary to organize and carry
out flood operations as follows:

C) The inspections have indicated (no) or the following encroachments or trespasses upon the
project right-of-way:

D) The status of maintenance measures, indicated in the previous annual report as being required
or as suggested by the representatives of the District Engineer, is as follows:

(Statement ofmaintcnanee operations. item bv item with percent completion)

E) The fiscal statement of the Refuge Manager's operations of the current report period is as
follows:

Labor Material Equipment Overhead Total

Inspection

Maintenance

Flood Fighting
Operations

TOTAL

Respectively submitted,

Refuge Manager
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C-10 CANAL GATE PARTS

CL-10
CANALGATE

Waterman CL-10 Canal Gates are identical to our
model C-1 0 Gates with the exception of the cast iron
cover (slide) which is of a flat plate type construction
with ribs reinforcing its face, to withstand the maximum
heads as noted for our C-1 0 gates. This gate cover
also features a square bottom design, which allows a
more open "clog-free" flow at points of initial opening.
The seat being only slightly raised above the cover
plate surtace helps prevent trash from collecting be
hind the cover which can cause difficulty in operation.

Available with threaded thrust nut for true NRS appli
cation. All parts are interchangeable with our Standard
C-10 gate. Available in a variety of sizes.

.".!

3 Wedge (R&l)

.;:~~ " Guide Rail (R&L)

10 Wedge Bob

11 Wedge NUl

12 Frame Bolt

13 Frame NUl

" Collar Bolt,. conar Nul,. Stop Bon & Nut
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TYPICAL SPECIFICATIONS
FOR WATERMAN MODEL C·10 CANAL GATE

leral
,ne gates shall be self-contained with yoke mounted bench stand operators with rising stem, or self-<:ontained with either
non-rising stem extension (NRE) or rising stem extension (RSE), or with separate stem guides and operators, in accordance
with the requirements of these specifications. Specific gate design and configuration shall be as noted in gate schedule or
shown on plans.

Frame and Cover (Slide)
The frame and cover (slide) shall be cast iron with machined seating faces. Seating surfaces of both frame and cover shall
be assembled so that maximum clearance between seating faces shall be .004 when in fully closed and wedged position.
The frame shall be "atback or spigotback, or other special mounting configuration as specified herein or shown on plans.

Grooves shall be cast on the vertical sides of the cover to match guide angles. The cover shall be of domed design to
withstand maximum seating head as specified following:

Gate Size
6" - 24"

30.... 36"
42" - 48"
54" -72"

Max. Sealing Head (Ft.)
23
11
9
6

The guide rails and head rails shall be minimum % inch thick structural steel, designed and built to withstand the total thrust
of the gate slide due to water pressure and wedge action.

There shall be one adjustable cast iron wedge per side. located on the horizontal centeriine of the gate. The cover wedge
shall be integrally cast with the cover, while the other half of the wedging system shall be attached to the guide rail with two
bolts. The wedges shall have smooth bearing surfaces and shall be adjustable to insure effective contact between gate
seating surfaces.

Stem
le stem shall be cold finished steel of suitable length and ample strength for the intended service. The stem diameter shall
• capable of withstanding twice the rated output of the operator at 40 pound pull, and shall be supported such that the U

r ratio for the unsupported part of the stem shall not exceed 200.

When rising stem eXlension is used, the stem extension shall be supported such that a rigid installation shall be provided.
Stem gUides shall be spaced that the Ur ratio of the stem does not exceed 200.

Operator.
Manual operated lifting mechanisms shall be as indicated on the plan drawings or in the gate schedule. Handwheel type
lifts shall have threaded bronze lift nut to match stem. Threads shall be machine cut, acme type, and right hand unless
otherwise specified.

An arrow shall be cast on the handwheel to indicate the direction of rotation to open the gate. A maximum effort of 40 pounds
shall be required to operate the gate after it is unseated, based on the maximum specified head.
The canal gates shall be Waterman Model C-10 or approved equal.

Materials
Frame, Cover (Slide), Handwheel - Cast Iron - ASTM A=126: Class B
Rails and Yoke - Structural Steel - ASTM 1-36
Stem - Leaded Cold Rolled Steel- ASTM A-108, Type 12L14
Lift Nut· Bronze - ASTM B-584, Alloy 844 or 865
Assembly Hardware and Fasteners - Galvanized per ASTM A-153
Paint - Manufacture~s Standard

Optional Item. Include:
Galvanized Steel or 304 or 316 Stainless Steel Rails and Yoke
Type 304 or 316 Stainless Steel or Brass Stems
Stainless Sleel Assembly Hardware
Structural Steel Pipe (w/cast iron brackets) NRE and RSE
')tem Extensions

otal Galvanizing per ASTM A-123 (Frame, Cover, Rails, Lift. Etc.)

L
.;peClal Paint Finish: Coal Tar Epoxy, Polyamide Epoxy, Etc.

Exhibit H
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REDTOP

CANAL GATE
FRAME TYPES
FOR C-10,CL-10, FC-10AND
CM-10 GATES

The Waterman C-10 gate and its variations can be
fu mished to suit many installation requirements. These
include: "P' f1atback for headwall mounting with anchor
bolts; "S8" spigotback for attaching to annular or spiral
corrugated metal pipe; "SA" spigotback for annular
corrugated metal pipe; "C" galvanized steel tapered
setting collar for installation on concrete pipe; "R-Seal"
spigot, a rubber seal joint for attaching to corrugated
metal pipe, "CIP" forquick, easy, rugged mounting onto
plastic pipe using standard PVC solvent cement, and
"Type 4" for mounting gate to plastic pipe utilizing two
part epoxy.

"F" FLAT6ACK

;:::!! 1 DOl IIU1J I'iIlD.. "....
.LMDDI IQ.,R lIEF

--- .. ,
"

HEADWALL MOUNTED

"56" sPIGOTBACK

----'H- --
BOLT 01:
RIV(f

FOR ANNULAR OR
SPIRAL CORRUGATED

PIPE

Groul

"R-SEAL"
SPIGOT

Bolli

Galle.
Attaching Lug
may be held In
place by bolting
or rl'lelln9 10 Ihe
pipe, or mey be
banded Inlo the
pipe nlley with
option.' band.

For annul.r
corrugated metal
pipe.

"SA" SPIGOTBACK

With galvanized
steel taper
seiling collar lor
concrete pipe or
asbestos cement.

v

Male Iplgot for
mountlnlll gate to
pl.ttle pipe 1.0.
utlllz.lng two part
epox)'.

"TYPE 4" FRAME ·C· TAPER
SETTING COLLAR

H...'Y duty
female spigot lor
101"."1 cement
bonding onto
outside 01 pl••tic
pipe.

"CIP" PLASTIC PIPE

f

RED TOP C-1 0 CIP
WITH CIP FRAME

The Waterman C-10 Canal Gate with CIP frame is
designed for direct solvent cement bonding onto PVC
plastic pipe. The need for costly, high labor epoxy
cement is eliminated.
The CIP is a rugged, long-lasting, patented frame that
is quick and easy to install. ~ is recommended that
additional headrail or frame support be provided to
reduce stress on the plastic pipe, particularly on ex
tended frames. This can be accomplished with the use
of anchor bolts.
The CI P frame, along with the other frame types on this
page, is an example of Waterman's leadership is design
and response to water control nellds. Exhibit H
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ALFALFA
VALVES

The Waterman RED TOP Alfalfa Valve and the Wa
tennan SUNSHINE Alfalfa Valve are designed par
ticularly for use with the Waterman Universal Hydrant,
when portable surface pipe is to be used, or when an
extra heavy duty valve is desired. A fully machined
outer rim or seat ring is provided to fit and make a
watertight seal with our hydrant.

The impact of a large volume of water against the
valve cover and screw is sometimes severe. To
withstand this, the bronze screw is made especially
heavy and is secured to the rugged cas! iron cover
with a brass nut and washer instead of with a small
cotter pin as is commonly used on many similar
valves. Continuous ring coverpacking, designed with
a hollow center for added resilience, is used to make
an easy-sealing valve. A solid bronze nut is Cast into

, the arch, eliminating the troublesome looseness and
periodic replacement of an inserted nut. A brass
washer and O-ring combine to make a dependable
stem seal.

• Select either the RED TOP concave cover
or the SUNSHINE convex (dome) type
cover.

• Select either high strength NATIONAL
STANDARD THREAD (vee) or rugged
MODIFIED ACME THREAD (square) on
these valves. Both threads require three
turns per inch of opening.

• Select either a frame with a SOLID ARCH,
cast in place, or our popular REMOVABLE
ARCH, which is easily removed for
placement of suction hoses, repairs, etc.
A quick eccentric latch locks the arch in
place without troublesome cotter keys,
pins or bolts.

Select a frame type from page 11.
Type 1 - Web Frame
Type 2 - Quick Setting
Type 3 - For Steel Pipe
Type 4 - For Plastic Pipe
Type CIP - "Easy Mount" for Plastic Pipe

Exhibit H
Sheet Sof9

For use with the Watennan Universal Hydrant

RED TOP

Red Top Alfalfa Valve with Type 1 Frame
and Removable Arch

SUNSHINE

Sunshine Alfalfa Valve with Type 2
(Quick Setting) Frame and Removable Arch

AIR RELIEF AND

DRAIN VALVE

for installing
underneath overflow

and alfalfa covers



ALFALFA VALVE FRAME TYPES

.. :..".. ~ .

fOR P.I,P.

CONCRETE PIPE

GROUT

TYPE CIP* • "EASY
MOUNT'

fOR I.P.S.

TYPE 3 (ARCH NOT
SHOWN)

fOR I.D. SIIE
PLASTIC PIPE

INSTALLATION SUGGESTIONS

CONCRETE PIPE

TYPE 4 (ARCH NOT

SHOWN) ~'ll:"""---:::=-~~

TYPE 1 -WEB

TYPE 2 - QUICK
SETIING

Wuirrwm Operaling HNds:
S- -12', 251..; 14~. 201..; lr· 20". 151....: 24~. 10 11Ml::lO"· 36". 1011Ml

Naxmum SLldic~;

S- 12". 50 .... ; 14·. 35 ,....; 1r - 20". 30 '.... ;24·. 20 11Ml::lO"· 36", 151"1.

• Palenl4&al222

TYPE CIP - "EASY MOUNT "FOR PLASTIC PIPE
(CIP-PIPFOR PLASTICIRRIGAnON PIPE SIZE PIPE
CIP-/PS FOR IRON PIPE SIZE PLASTIC PIPE)

Prime inside of plastic valve skirt and outside of pipe
riser.. Apply PVC cement to same surfaces and
immediately press valve firmly onto riser, rotating a
1/4 tum as you set valve.

TYPE 4 - FOR 1.0. LaWHEAD PLASTIC PIPE
Method #1 - Press valve into inside of riser pipe and
secure w~h two draw bands.
Method #2 - Using No. 1950 I.P.S. 2 part epoxy or
equal, apply cement to outside surface of valve skirt
and inside surface of riser. Press valve firmly into
riser, rotating 1/4 turn as you set valve.

TYPE 2 - QUICK SETIING
Invert fcame and fill cavity with heavy grout and/or

place grout on top of riser pipe. Quickly tum frame
over onto risers. rotating slightly to assure firm con
tact. Trowel inside edge. Clean seat and threads.
Note: The grouling cavity iii '-De enoughto~.masl""'OfeBd pip. as-U
tI!II standatd irriglllian lIil..

TYPE 3 - FOR 0.0. SIZE STEEL PIPE
Place on pipe and weld or braze. Preheating and

slow cooling are recommended for fcacture free at
tachment. An epoxy cement can also be used for
attaching. Pipe should be clean (blast or wire brush)
and care taken to leave no voids between pipe and
frame. Frame may also be attached by drilling and
boiling through, using a suitable mastic lor the seal
between pipe and frame.

I') Aunifonn outside ski1lerlg1h maklllS possible the use 01 our UnMtrul Hook T)'PIl
HyOranl on Ihes.eVaMI. wilhout hol* adjustments when 1l'l(NW1g the hydr.llntlrom'laNM
01 cne 'ran- style 10 anolhet.

Exhibit H

FOR PIPE MADE OF CONCRETE,STEEL AND
PLASTIC

Most frame types are available w~h e~her RED TOP
or SUNSHINE covers. Many are available with either
a cast-in SOLiD ARCH or our popular eccentric lock
REMOVABABLE ARCH. Threads may be specitied
asNATIONALSTANDARD(vee)orMODIAEDACME
(square).

Please specify all details when ordering•

. INSTALLATION SUGGESTIONS

TYPE 1 -WEB
Place grout on concrete riser, set valve. Add addi

tional grout and trowel with laying glove to fill voids
between web. After grout has dried, check and
regrout any voids.
c.nlan: 8M! rings mol be I~ 01 gm for...:n- beIcM surl_. YaM! lhou'cl
noll be banded on owide ""-' hoc:*. type hyd..",.. 'IwiI1 be UMd.
Note: Thill " ...... lIetting maybe ....engtMned far use wirh higher '"'-Is or_a 11,I'lI_
br tying 18inIotQng .... no WIb brlfcn grololling.
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No- N,.. Oly
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2 COlIER ,
3 scREW I

4 PACKING I

5 NUT 1

• WASHER I

7 C>RNl 1

• AIlCH I

RED TOP ALFALFA VALVE
TYPE 1 FRAME

5. a- niRU 24- DIA. VALVES ARE 3 T.P.L. 30" &, 36'" AAE4 T.P.!.

SUNSHINE ALFALFA VALVE
TYPE 1 FRAME

NOTES _
1. seE FACWG PAGE FOR TYPE 2, 3, 4. & 5FRAME DIMENSIONS.

~ AVAIlA8LEwrrn RED TOP COVER ONLY.

"[]) (F.ACING PAGEl VALVE AVAJI.ABLEWITH SOlID ARCH ONLY.

m (FACING PAGE) SUITABlE. FOR USE WIlH 50FT.," 100FT. PIP PlASTIC PIPE.

VALVE DIMENSIONS IN INCHES (NOMINAL)

VAl.V£ lVNcS TO Hu.:r WlJl~llNDED

SZE A B C 0 E F G H L T """ 1CAD1"~
SUMSIo4tjl[ liED T~ STAn: Of'£M.TNCI

8 12 713/16 85/8 1 3/4 21/4 7/8 21/2 2 6 7/8 7 8 50 25

10 133/4 91/4 105/16 21/4 3 5/8 13/8 33/8 115/16 7 1 11 10 50 25

12 161/16 11 1/4 125/16 2 7/8 3 1 5/16 31/8 25/16 7 1 1/8 9 9 40 20

14 1813/16 135i16 143/8 37/16 5118 1 5/16 43/4 213/16 8 1 1/4 15 14 30 20

16 21 1/16 153/4 167/8 31/2 3318 0/16 35/8 23/8 8 1 1/4 10 11 25 20

18 231/4 177/8 187/8 33/4 53/16 1 1/2 51/4 2 3/4 8 1 1/4 16 16 20 20

20 253/8 193/8 20 13/16 3 11/16 5 5/8 1 3/8 5518 23/4 8 1 1/4 17 19 20 20

24 [;J 293/8 233/4 243/4 7/8 8112 21/2 8 1 1/4 26 20 15

30 [;J 38 29 30 1 6 4 10 1 1/2 18 20 10

36 UJ 44 35 36 1 1/8 4 4 10 2 12 20 10

MOoa

L
REDTOP& SUNSHINE ALFALfA VALVE

ceo.... , 0:: CATAlOG O'M3. NO. REVISION rocExhibi1H ~
_
________.....:S~h~e::e~t.:.7...:o~f..:9:_..J;N~O~N~E~l::_:==A::G~1~2;;:;~~:;;1:;;-...-0

12A
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l] Oil.
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L_. Ll--a. Oll.-j

~DIl'(PI~
.. C-4 01 ....

A-4 01A..

B6 Oil. (IPS)
l. Oil.TYPE 4 FRAME

A3 DIA.·6inch_:J 114·

C.I.P. FRAME

·Sirdl .. :a112"

VALVE DIMENSIONS IN INCHES

I!l C.lP.FRAMETYPE Ii FRAME"
IPS & PIP PLASTIC PIPE

TYPE 3FRAME
1.0. PLASTIC PIPE

H6 0

TYPE 2 FRAME
0.0. sua PIPE .. coH4 ..QUICK SETTING .. C4H:l AA

B3 I C3

2SO

HI KJ

6.18 ."'.
82 C2

7.3. 6.62

VALVE ~

"12 5 15/16
• 112

SIZE

.518 3112 '0

8.18 81/4 300

'0 8 3116

• 31.
'.63 ....

m
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6

83116 8 11116 31116.518 2:1116 125'16
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• 12 114 •
14'116

7 15118 5318

ex 10

16112 7318

63116 3.00'022
• 31'

11 SO IO.n

8 x 12!J1

'318 9718:I 3116 141/8137/8 103116 10 314

57/16

10318 2112

"18

137/8 '0

'6318 '318

'0

1227 IS 3116 3005 15'16 13-'2 12.1811318 117/8

HI X 12

2"'. 16 11216 112 121116 1231412 112 231812 16318 12

14 112 2112

14314 15 13116

I'
"

I'

193116 14 11415 X I. ,. 16718 >718

17 17 3/4 6318

I. 22 112

23 11"

J191/B 1913116 7 1/16

••
25 31•
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20

MOOEL LVE
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RECOMMENDATIONS FOR STORAGE
AURORA VERTI-L1NE PUMPS

Aurora Verti-Line Pumps are carefully prepared for shipment from the factory. Skids and boxes are intended to
resist mechanical damage from normal handling and preservatives are used to protect critical surfaces from routine
conditions of weather and corrosion in transit. Effective life of factory-applied protection, however, can vary widely
under different circumstances and should be considered adequate only to secure the equipment during shipment
and installation. If installation and operation cannot be effected within a reasonably short time after delivery to
jobsite, the product is assumed to be in storage and subject to precautionary procedures as described below.

With common sense as the best gUide, store the equipment off the ground in an indoor location where it will not be
exposed to excess moisture or humidity, extreme weather conditions. blowing dust corrosive fumes, or other
harmful factors. If storage must be outdoors, provide at least aroof shelter and cover all pieces securely with six mil
polyethylene sheet or equivalent.

Inspect pump periodically to assure that factory-applied preventives remain intact. With the first sign of
deterioration. renew the protective measure in question. If rust spots appear on machined surfaces, clean with fine
emery cloth and apply approved rust preventive.

If pump is assembled, it should remain on skids just as delivered. Packing rings and/or mechanical seals if
assembled in place should be removed from the pump and stored in a box. If pump is unassembled, inner column
joints should be nested inside eduction column pipe to save space as well as to provide greater protection. All
threads must be covered with wrapping and tape or with suitable caps. Never stack anything on top of column
joints.

Electric motors and right angle gear drives must be handled vertically at all times. See individual manufacturer's
storage instructions for motors. gears, IC engines. universal shafts. other appurtenances and accessories.

For long term storage. but not to exceed 36 months. the following additional precautions should be observed:

o Air dry hydraulic portion of pump to remove any residual liquid.
o Cover and seal with pressure sensitive waterproof tape all openings into flowstream areas.
o Wrap shaft extension with pressure sensitive waterproof tape.
o Coat rabbet fit on driver and pump head with heavy grease, along with any other exposed machined surfaces.
o Completely cover upper part of motor and seal with tape. Consider providing space heaters for motors if stored

under damp or humid conditions.
o Fill any external lubrication piping or flush lines with rust preventive.
o Store all parts in aclean dry area with ambient temperature reasonably constant between 40 and 100 degrees F.

Upon removing a pump from any type of storage, proceed as follows:

o Consider contracting with the pump manufacturer for the services of a factory trained field service engineer or
technician.

o Remove all covers and tape from openings. drivers. and threads.
o Remove grease and rust preventive from mating fits and running surfaces.
o Clean all threads and mating Hts thoroughly.
o Assemble packing and/or mechanical seal if applicable. using appropriate instructions.
o Flush any external lubrication piping to remove rust preventive.
o Follow individual manufacturer's instructions regarding driver and other appurtenances.
o Inspect all visible parts.
o Install pump and start up in accordance with applicable instruction manual.

Occasionally. a pump is stored in its installed position for protracted periods while related equipment is made
ready or perhaps simply in seasonal shutdown. In this event, pump and driver shaft must be rotated manually
once a week or the unit may be power run every two weeks, using proper startup procedures at each start.

These procedures are offered as a guide to assist users and may not be construed to amend. to extend, or to
modify in any way the AURORA Pump warranty.
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SECTION 1

AWORD TO THE OWNER

Efficient performance. Satisfactory operation. De
pendable service.

We know these are the things you want from your
Aurora Verti-line vertical propeller pump and we've
designed it accordingly. We ve prepared this booklet to
help you assure continuance of these features by
implementing a careful and proper installation and
maintenance program. If you want further assistance,
you might consider contracting for the services of an
experienced Aurora service representative to super
vise your installation and/or startup.

Because of variations in jobsite environments and in
stallation requirements, we've had to be somewhat
general. However, we have listed what we believe are
the most important guidelines. Your installer must still
use sound judgement to adapt the methods we've out
lined to the specific site circumstances and pump
design features in each particular installation. It is in
your interest that he does, since failure to comply with
recommended procedures may void your warranty.

If any question should arise during the course of the
work, we urge you to see your local Aurora representa
tive immediately. Please be able to identify the unit by
its serial number. We stamp the number on the name
plate that can be found on the discharge head.

Figures 1and 2will show you the relationship of all the
parts after installation is complete. The nomenclature
we've used here will identify the items throughout the
instructions. Before starting the installation proce
dure, please read through the entire process we've
described in this book, omitting material not applicable
to your particular pump. Study in detail the pre
cautionary directions emphasized in Section 14.

Then, when you do start the work, refer to the instruc
tions for each individual step. After the equipment is in
operation, we suggest you keep amanual available at
the site for future use in maintenance programs. It can
be used in conjunction with the Aurora disassembly,
assembly and troubleshooting manual.
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Figure 2. Propeller Low Lift Pump
with Below Surface Discharge

2__...,.--, r"...... AURORA PUMP
Exhibit I. ~ ,A UNIT OF GENERAL SIGNAL

Sheet 6 of85



SECTION 2

THE SLIMP

The sump you provide can influence both the mechani
cal and hydraulic performance of your pump. The in
take configuration should be designed to deliver an
evenly distributed flow of water to the pump suction
since uneven flow patterns tend to create vortices.
Vortexing can be submerged and completely invisible,
or, it can appear on the surface. It can introduce air into
the pump, can increase or decrease power consump
tion, can influence submergence requirement, and can
produce objectionable noise and vibration, among
other things.

It's easy to be misled by low calculated average
velocities across an intake channel, but keep in mind
these figures can often mean absolutely nothing. It's
the localized velocities that start the vortex. Actually,
vortices are more easily sustained in flows of lower
average velocities where a calm slowly moving sur
face does nothing to interfere with agradual buildup in
vortex size. A more turbulent surface can tend to break
up these disturbances before they grow large enough
to cause harm.

The Standards of the Hydraulic Institute offers certain
guidelines for good pit design and we subscribe to
these general principles. However, we recommend you
put your sump design questions in the hands of an
experienced sump design engineer who can match
intake configuration with pump requirements In the
plant design phase and make it possible for you to
realize optimum performance from each.

Before starting installation, inspect the completed
sump carefully. You'll want to make sure it's
dimensionally adequate to receive the pump. You'll
also want to see that it has been cleared of all trash and
debris. Your inspection should include any pipelines or
conduits feeding into the pil.lt's agood idea to have the
basin screened to prevent future entrance of foreign
material which can damage or clog the pump, possibly
even rendering it inoperative.
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SECTION 3

THE MOUNTING BASE

Your Aurora Verti-Line propeller pump requires a
foundation suitable for the weight of the entire pump
when full of water. While the preferred material is solid
reinforced concrete, you can use adequate fabricated
steel framework as long as you keep deflections to an
absOlute minimum. Regardless of material, the sup
porting base must be properly engineered, structurally
sound and stable, able to withstand and preventobjec
tionable vibration.

Most propeller pump designs feature relatively large
suction bell diameters. The opening in the foundation
through which you'll install the unit must allow
working clearance. If you've elected to use a below
base discharge configuration, the opening must also
accommodate passage of the discharge elbow. We
advise you to verify these clearances before starting
installation.

You'll undoubtedly want to provide anchor bolts to
secure the discharge head to the mounting base. We
prefer the sleeve bolt design shown in Figure3 and you
probably will too since it's easy to use. Alternate bolts
are illustrated, however, for your consideration.

RECOMMENDED

Figure 3. Foundation Anchor Bolts
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SECTION 4

THE EQUIPMENT

The material and equipment you'll need for installation
may vary with the size of pump and the type of job.
We'll offer the following suggestions as aguide but you
will want to remember the primary tool to be used at all
times is SAFETY FIRST.

You can use a portable derrick or tripod, but we recom
mend a boom crane of adequate capacity or aproperly
designed pump setting rig similar to that shown in
Figure 4. Whatever you choose, your lifting device
must allow the load hook to be raised at least two feet
higher than the total length of your assembled pump.
Your hook should be of the safety type with a good
easy working swivel and you must have sufficient
reach to center it over the installation position.

Lifting equipment (See Figure 4)

'Steel beam clamps (See Figure 5)

Chain or cable sling about 10 feet long of adequate size
for job (See Figure 6) .

Figure 6. Cable Sling

( /I - .11 --;;
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C If -- rlr -::;
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Figure 5. Beam Clamps

Figure 4. Pump Installation Rig

In most cases, your Aurora Verti-Line propeller pump
will be delivered to you in an assembled condition,
ready to lower in place and to accept the driver plus
some miscellaneous parts. We've described this situa
tion in Section 7. If you've elected to receive it un
assembled due to its size, jobsite headroom limitation,
or some other compelling reason, we've provided in
lormation in Section 8 for you.

For the usual installation, we suggest the following
miscellaneous tools and material but you may want to
vary them to suit the peculiarities of your individual
project:

r.... AURORA PUMP------------------------- 5
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Chain tongs

'Tube tension wrench (See Figure 7)

Medium size pipe wrenches

12 foot length 3/4 inch rope

Ordinary set of mechanics tools (See Figure 8)

Large crescent wrench

Wire brush

Assortment of files

'Cover for bowl unit and column sections

Clean rags

Thread compound -- Use anti-galling type for stainless
steel parts

Solvent •• in recommended containers

Special lubricants as required

Shims and wedges

Non-shrink grouting material

Note

All combustible materials must be kept in approved
safety containers and handled carefully, away from
any flame. sparks. exhaust. or any other possible
source of ignition.

'Required only for installation of unassembled pumps

. Figure 7. Tube Tension Wrench

<? lij}

bl ~~'u~S?QIDI~
Figure 8. Ordinary Set of Mechanics Tools
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SECTION 5

RECEIVING THE PUMP

Your Aurora Verti-Line propeller pump was inspected
on the carrier just prior to leaving the factory. When
you receive it at your jobsite, look it over carefully for
any visible damage to parts, skids, boxes, or dunnage.
If shaft is crated, open the crate carefully to inspect and
make a count but leave the shaft in the box for protec
tion until ready for installation. Take inventory on the

truck or during the unloading process. We don't want
you to sign for damaged or incomplete shipments
unless you take the appropriate exceptions. Report
such instances immediately to the Aurora sales office
and to the transportation company involved giving full
particulars and confirming all verbal understandings
in writing.

~~AURORAPUMP-------------------------7
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SECTION 6

UNLOADING THE PUMP

".~_." "'"'1"

We cannot urge you too strongly to exercise extreme
care in handling and installing all parts. All items are
precision machined for proper alignment and, if
dropped, banged, sprung, or mistreated in any way,
misalignment and malfunction will undoubtedly result,
Parts which are too heavy to be lifted from the trans
porting car or truck, as shown in Figure 9, should be
skidded slowly and carefully to the ground so as to pre
vent harm. We ask you never to unload by dropping
parts directly from the carrier to the ground. Never use
crates in which parts were shipped for skids.

. .•.., -;.

~1{;X~r: ;,;~;: -

Figure 9. Transported via Truck Carrier

If you can't begin installation within a very few days
after delivery, it's agood idea to segregate and identify
alf components comprising your Aurora shipment so
you won't lose them in the midst of other equipment
arriving at the jobsite. Under these conditions, refer to
the Recommendations for Storage located on the inside
front cover of this publication. Read and follow the in
structions carefully because care of the pump during
storage can be as important as maintenance after
operation has begun.

If your jobsite conditions permit, you may be able to
instalf directly from the truck that brought the pump to
you. If not, and if you've received your pump un
assembled, layout the column pipe and bowl assembly
on suitable timbers or staging to keep all material out
of the dirt. Figure 10 illustrates an acceptable method
of laying out a pump. Inner column joints consisting of
shafting and tubing with couplings and lineshaft
bearings will have been preassembled for you at the
Aurora factory into proper lengths to match the column
pipe. Insert these assemblies into the mating pipe sec
tions with the projecting lineshaft coupling and bearing

8 Exhibit I
Sheet 12 of85

if any pointing toward the installation position. See
Figure 11 for enclosed lineshaft and Figure 12 for open
Iineshaft.

Figure 10. Properly Layed Out Pump

Figure 11. Enclosed Lineshaft

Examine the tube faces to see that they are free from
burrs or nicks and, in the process, wipe them clean.
Your installer should check for tightness those sec·
tions that were assembled at the factory to insure none
have loosened in transit. He should also inspect each
joint for straightness as a bent tube cannot be used.
Keep ends covered until each piece is ready for
installation.

r'_ AURORA PUMP
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Figure 12. Open Lineshaft

If your lineshaft was shipped to you in a crate. we
suggest you handle it directly from the crate. If not.
place each length on timbers and clean with solvent to
remove rust preventive. oil, or slushing compound. In
either case. inspect each joint to make sure the faces
are undamaged and that the piece is absolutely
straight. Each was straightened before shipment from
the factory and, if any were bent in transit, they cannot
be used. Insert each piece into the proper pipe section
and keep ends covered until installation.

All other parts should be cleaned and laid out on a
suitable surface in the order in which you'lI want to use
them. Again, check against your packing list to be sure
none are missing. It's much better to find out now than
during the actual installation.

If you received your pump in the assembled condition,
go right on to Section 7. If unassembled. skip Section 7
and follow directions in Section 8.

r--. AURORA PUMP--------------- q
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SECTION 7

INSTALLING THE PUMP

FACTORY ASSEMBLED UNIT

Using the lifting lugs on the discharge head only, raise
the unit as shipped to a vertical position over its
mounting base, Figure 13. Take care to avoid putting
any strain on the column or any exposed shafting. Also
be careful not to damage the strainer, if used, during
the lifting operation. Clean the bottom of the pump base
and, if the base is to be grouted, apply a heavy coat of
grease. Lower the assembly gently into place in its
operating position with full contact, base to mounting
surface. Assemble anchor bolt nuts very loosely.

If your pump has been constructed with a shaft
enclosing tube, you will find the tUbing terminates in a
tension nut assembly in the discharge head. See Figure
14. Since this part is assembled at the factory where
the proper tension has already been applied to the tube,
there is nothing for you to do here except to connect the
lUbricating system. We'll tell you all about that in
Section 9.

Figure 13. Raising Unit Over Mounting Position

You're now ready to start actual installation. Clear the
work area at and around the mounting position so
installers can move freely and with maximum safety.
This will also decrease the chances for foreign material
or objects to enter the pump as it is lowered into posi
tion and secured.

During the course of the work, you must never lose
sight of the fact that you are handling precision com
ponents no matter how awkward they may be to
manipulate. All threads should be engaged by hand
and checked before tightening. Damage resulting from
cross threading or dirt must be repaired with a file
before applying force. If not repairable, the part must
be replaced so it's clearly worth your while to use the
utmost care.

Figure 14. Tube Tension Assembly

10---------------------1""'-- AURORA PUMP
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Meanwhile, if there is ever any reason for you to relieve
the tension on the tube, be sure to mark the position of
the nut flange with respect to its mounting surface in
the head. With this as an indicator, you can reload the
tubing to the same tension when you reassemble.

If your pump is of open lineshaft construction, it will be
furnished with a packing box. Figure 15, instead of a
tension nut. The box is completely assembled and
installed at the factory. Before first startup, see Section
13 for run in procedure and directions for maintenance
and repacking when necessary.

Examine the position of the pump. The suction bell
must hang the proper distance from the sump bottom
and be unobstructed. Piping connections must be in the
right orientation with respect to jobsite plumbing. The
whole unit must hang plumb and true; if not, use
wedges and! or shims until it does.

When you're satisfied with the position of the
equipment, skip Section 8and go on to the appropriate
portion of Section 9.

Figure 15. Packing Box Assembly
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SECTION 8

INSTALLING THE PUMP

UNASSEMBLED UNIT

You're now ready to start actual installation. Clear the
work area at and around the mounting position so
installers can move freely and with maximum safety.
This will also descrease the chances for foreign ma
terial or objects to enter the pump as it is lowered into
position and secured.

During the course of the work, you must never lose
sight of the fact that you are handling precision
components no matter how awkward they may be to
manipulate. All threads should be engage1 by hand
and checked before tightening. Damage resulting from
cross threading or dirt must be repaired with a file
before applying force. If not repairable, the part must
be replaced so it's clearly worth your while to use
utmost care.

a. Enclosed Lineshaft Construction

Examine the bowl assembly to determine that all stage
connecting nuts or capscrews have been taken up
securely. Inspect the bypass ports in discharge bowl to
make sure they are open clear through to the shaft and

not plugged in any way. This may bedone by probing a
wire into the port and through the passage. See Figure
16.

Determine the amount of bowlshaft endplay and record
it. You can do this by pushing the shaft all the way into
the bowls and mark it where it emerges from the top
fitting. Then pull the shaft out manually as far as it will
go and measure the distance your mark has travelled.
This is end play or bowl lateral. We'll want to check
your record later.

Using elevators under the top flange or properly sized
eyebolts through the flange, raise the bowl assembly
as illustrated in Figure 17, controlling the lower end
with a rope drag line. If you have astrainer, this is the
time to attach it to the suction bell. Suspend the load
directly over the mounting position and lower until the
elevators or the flange rest securely on the beam
clamps, as shown in Figure 19. Never lift the assembly
with the cast lugs, if any, on the individual bowl
casings. These are adequate only for handling the dis
assembled part by itself.

Figure 16. Inspecting By-Pass Port Figure 17. Raising Bowl Assembly Over Well
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Figure 18. Bowl Assembly Resting on Beam Clamps

Remove the shaft protector tube. shown in Figure 19.
from the top of the bowl assembly. Clean and inspect
all exposed threads and faces. The tube adapter should
project exactly half its length from the discharge bowl
hub unless it has a shoulder to butt solidly against the
hUb. Do not attempt to handle the assembly by the
shaft. now or at any other time.

If something is dropped into the pump at any time
during the installation. you must retrieve it before
going any farther. You might even have to return every
thing to the surface to do this. This is why we caution
you to keep the open end of the pump covered at all
times. Stuff sacking into the opening or use a cover
designed specifically for the purpose. Stuff aclean rag
into the open end of the shaft coupling. Remember of
course to remove all this as the joint is made up.

Secure the elevators to the bottom column assembly
below the flange. Again you may use proper eyebolts
through the flange if you prefer. Using a hemp rope,
secure a timber hitch knot around the pipe about one
foot from the end away from the mounting position.
Place a double half hitch knot around the tubing. and a
reverse double half hitch knot around the shaft and
over the threads to prevent slipping. This is illustrated
in Figure 20.

SHAFT
___ PROTECTOR

TUBE

Figure 20. Securing Enclosed Lineshaft Assembly

Hoist the column assembly into place above the
mounting position as shown in Figure 21. You must
keep the free end of the tail rope taut at all times to
prevent dropping the shaft. A soft board or pipe dolly
should be laid out for the end of the pipe to slide in on.
restrained by the tail rope, so that the flange face will
not be damaged as the section is being raised. Clean all
the threads and inspect the faces of the pipe. shaft. and
tube to be sure there are no burrs. nicks. or dirt. Paint
the shaft and tube threads with thread lubricant. If
parts are stainless steel. use only an approved anti
galling compound.

Lower the parts until the shaft sits firmly on its
coupling and start threading it in by hand. Remove the
rope from shaft only and continue threading the shaftFigure 19. Shaft Protector Tube

r--. AURORA PUMP------------------------ 13
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in until it butts solidly, remembering the threads are
left hand. Make sure the shaft ends are together but
don't use undue force. As shown in Figure 21, lock
shafts firmly with two small pipe wrenches, using one
wrench on the coupling and the other on the shaft just
above the thread with the wrench handles parallel to
avoid pUlling shaft off center. Never apply wrench jaws
to threads or to any area that might run in a bearing or
packing. Do not allow coupling to ride up on last
scratch or imperfect thread. Both shafts should expose
an equal length of thread above and below the
coupling, indicating that the shaft butt is in the exact
center. If unusual power is required, stop and look for
damaged or dirty threads since forcing may cause mis
alignment and eventual malfunction.

Figure 21. Connecting Enclosed Lineshaft Assembly

tighten the nuts uniformly. When you have enough
bolts to carry the weight of the assembly safely,
remove the lower elevators and assemble the rest of
the bolts, making sure all holes are filled and that all
nuts are secure. Lower the pump until it again rests on
the beam clamps.

You may repeat this procedure for each succeeding
column section. In working with flanged column pipe
and pieces with similar configuration, be particularly
conscious of the pulloff effect where the chains or sling
bear against the flange rim. Scoring or chafing will
reduce the strength of your sling considerably and
must be avoided.

The discharge elbow/mounting base section is usually
shipped to you with the tension nut, seen in Figure 22,
assembled. Remove this assembly and store in aclean
safe place except for the long tube connector, Item 254,
which you may now assemble to the top tube parcel as
another tubing joint. If a lock collar, Item 258, is
furnished, it must be in position on the connector
before the connector is joined to the tubing. Leave the
lock collar setscrews loose at this time. Find the top
lineshaft and insert it into the tube assembly.

248----0 i---249
250----0 )

/

~~
251~

0,----253

----254

BOLD FACE PIECE NUMBERS INDICATE
RECOMMENDED SPARE PARTS

0----257

259----0~ 258

Now you can lower the column pipe, engaging the
registers and seating the flange faces firmly. Insert all
bolts not obstructed by the elevators or eyebolts and

Lower the enclosing tube to the tube adapter and start
the threads on by hand. Remove the rope and continue
threading the enclosing tube on with a small pipe
wrench or chain tong, remembering these are right
hand threads. On the following tube sections, two
wrenches or tongs should be used. One is to hold the
lower tube stationary while the other tightens the
upper section into place onto the projecting lineshaft
bearing. Keep the wrench handles parallel. Removethe
cover material.

Figure 22. Tube Tension Assembly
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BY-PASS
PORT

Figure 23. Propeller Bowl Assembly

Establish the amount of bow/shaft end play and record
it. You can do this by pushing the shaft all the way into
the bowls and mark it where it emerges from the top
fitting. Then pull the shaft out manually as far as it will
go and measure the distance your mark has travelled.
This is endplay or bowl lateral. We'll want to refer to
your record later.

You have also completed this phase of the installation.
Skip Section Bb and go on to Section 9 for the next
procedure.

b. Open Lineshaft Construction

Examine the bowl assembly to determine that all stage
connecting nuts or capscrews have been tightened
securely. Inspect bypass ports in discharge bowl to
make sure they are closed. Refer to Figure 23.

nectar threads. Assemble the tubing locknut, Item 24B.
with its chamfered face down and tighten by hand very
carefully so the packing ring remains properiy seated
as the nut is brought down against it. The final
tightening of the nut may be done with a spanner
wrench or by ta pping the nut with a block of wood and
a hammer. Never tap the nut with a metallic object.

Your tUbing joint is now complete. You may reassem
ble the pipe bushing and plug, Item 249, in the oil ports
in the position most convenient for the oil line from the
reservoir.

Slide the top inner -column assembly into the
elbow/mounting base section and join the bottom end
to the pump column in the manner described for all
column joints. From this point on, the pump must be
handled with the lifting lugs on the discharge head, as
depicted in Figure 13. Never lift with eyebolts tapped
mto the holes for securing the driver. They're
inadequate to support the weight.

Clean the bottom face of the mounting plate and, if the
pump is to be grouted, apply a heavy coat of grease to
the underside. Raise the load a few inches to remove
the beam clamps and elevators, then let it down slowly
and carefully, positioning the base with respect to the
discharge piping system, if any, and engaging the
anchor bolts, if used. Continue to lower until the base
contacts the foundation and the weight of the pump is
transferred to the mounting structure. Effect this
transfer very gradually without a bump. Be sure the
pump is in a plumb vertical position with full contact
base to mounting surface. Assemble the nuts loosely to
anchor bolts.

The projecting tube connector and headshaft will
probably have sagged to one side of the opening
through the head. Make sure you can center them
easily by hand. Examine and clean threads and flange
surfaces of tension nut, Item 251, Figure 22. Inspect the
mating face in the discharge head for any burrs, rough
spots, or projections, especially at the location of the
tapped holes. Clean with a file where necessary. Apply
thread lubricant and grease flange face. Thread the
tube tension nut, Item 251, down over the connector,
Item 254, and into position firmly, engaging register fit.
You may have to remove the pipe bushing and plug,
Item 253, from the ports atthe top of the tube connector
to do this. If so, lay them aside in a safe place for the
time being. During this phase of work with the tubing,
protect the protruding shaft at all times.

Slip the tube tension wrench Figure 7 carefully down
over the shaft and tube until the wrench pins engage
two capscrew holes in the tension nut flange. With
chain tongs around the wrench body, turn the nut
clockwise one sixth of aturn for each ten feet of tubing,
thus effectively stretching the tube assembly, forcing it
to remain straight and taut.

When the tension nut is properly seated, oil the cap
screws, Item 249, and thread them firmly into position
to secure the flange to the discharge head. If your pump
is furnished with a tubing lock collar, Item 258, back it
down the connector, Item 254, far enough to insert the
packing ring, Item 257, working through the discharge
opening in the head. Then screw the collar back up on
the connector until it butts against the tension nut, Item
251. Back the collar off very slightly until the
setscrews, Item 259, line up with the first keyway on
the connector. Tighten the setscrews securely.

You may now place the packing ring, Item 250, in the
chamfer in the top of the tension nut around the con-
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Using elevators under the top flange or properly sized
eyebolts through the flange, raise the bowl assembly
as illustrated in Figure 24, controlling the lower end
with a rope drag line. If you have astrainer, this is the
time to attach it to the suction bell. Suspend the load
directly over the mounting position and lower until the
elevators or the flange rest securely on the beam
clamps. See Figure 18. Never lift the assembly by using
the cast lugs, if any, on the individual bowl casings.
These are adequate only for handling the disassembled
part by itself.

If something is dropped into the pump at any time
during the installation, you must retrieve it before
going any farther. You might even have to return every
thing to the surface to do this. ThaI's why we caution
you to keep the open top of the pump covered at all
times. Stuff sacking in the opening or use a cover
specifically designed for the purpose. Stuff a clean rag
into the open top of the shaft coupling. Remember of
course to remove all this just before the joints are made
up.

Secure the elevators to the bottom column assembly,
below the flange. Again you may use proper eyebolts
through the flange if you prefer. Using a hemp rope,
secure a timber hitch knot around the pipe about one
foot from the end, away from the mounting position
and a reverse double half hitch knot around the shaft
over the threads to prevent slipping. This is illustrated
in Figure 25.

Figure 25. Securing Open Lineshaft Assembly

Figure 24. Positioning Bowl Assembly

Hoist the column assembly into place above the in
stallation position. You must keep the free end of the
tail rope taut at all times or you'll drop the shaft. Asoft
board or pipe dolly should be laid out for the end of the
pipe to slide in on, restrained by the tail rope, so that
the flange face will not be damaged as the section is
being raised. Clean the shaft threads and inspect the
faces of shaft and pipe flanges to be sure there are no
burrs, nicks, or dirt. Paint the shaft threads with a
thread lubricant. If parts are stainless steel, use only
an approved anti-galling compound.
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-
Figure 28. Open Lineshaft Bearing

Welded Configuration

-

Figure 27. Connecting Open Lineshaft Assembly

lineshaft bearings in your pump are secured in a hub
fastened to the column pipe by welded ribs, Figure 28,
the bearings will install as part of the pipe assembly.

However, if your lineshaft bearings are assemblies
separate from the pipe, Figure 29, you must install
them in the top of each pipe joint. Place a lineshaft
bearing over the projecting end of the shaft. Slide the
parcel down until the retainer rim seats solidly in the
column flange register. Check to see that the rubber
bearing is located properly over the shaft journal. lt
should be possible to center the shaft so as to insertthe

Now you can lower the column pipe, engaging the
registers and seating the flange faces evenly. Insert all
bolts not obstructed by elevators or eyebolts and
tighten the nuts uniformly. When you have enough
bolts to carry the weight of the assembly safely,
remove the lower elevators and assemble the rest of
the bolts, making sure all holes are filled and that all
nuts are secure. Lowerthe assembly until again it rests
on the beam clamps.

Wipe the upper end of the shaft clean of oil to a point
several inches below the journal. After this point on the
way in, don't let oil run down the shaft or into the pipe
as it will deteriorate the rubber Iineshaft bearing. If the
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Figure 26. Joining Open Lineshaft

Lower the parts until the shaft sits firmly on its
coupling, as shown in Figure 26. Start the threads in by
hand, keeping in mind they are left hand. Remove the
rope and continue threading the shaft in until it butts
solidly. Make sure the ends are firmly together but
don't use undue force. As in Figure 27, lock the shafts
securely with two small pipe wrenches, one on the
coupling and the other on the shaft just above the
thread, with the handles parallel to avoid pulling shaft
off center. Never apply wrench jaws to the threads or to
any area of shafting that might run in a bearing or
packing. Don't allow the coupling to ride up on last
scratch or imperfect thread. Both shafts should expose
an equal length of thread above and below the
coupling, indicating that you have the shaft butt in the
exact center. It unusual power is required, stop and
look for damaged or dirty threads since forcing may
cause misalignment and eventual malfunction.
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Raise the unit a few inches to remove the beam clamps
and elevators, then let down slowly and carefully,
positioning the base with respect to the discharge
piping system, if any, and engaging the anchor bolts if
used. Continue to lower until the base contacts the
foundation and the weight of the pump is transferred to
the mounting structure. Effect this transfer very
gradually without a bump. Be sure the pump is in a
plumb vertical position with full contact base to
mounting surface.

Retrieve the packing box assembly, shown in Figure
30. Place the gasket, Item 246. in position on the
mounting flange in the discharge elbow. Loosen the
gland, Item 224, by backing off the gland nuts, Item 222,
slightly. Slip the box very slowly and cautiously down
over the shaft and into place in the elbow with the
flange seated firmly and evenly. The shaft should
center and allow the box to enter the register without
forcing. Oil the capscrews, Item 234. and use them to
secure the flange evenly.

Before first startup, study the run in procedure
described in Section 13. Again check the installation to
make sure the pump hangs plumb and that the shaft is
easily centered without force. It should be possible to
correct deviation in either of these areas by proper use
of wedges and/or shims under the base.

When all is satisfactory, go on to Section 9for the next
procedure.

BOLD FACE PIECE NUMBERS INDICATE
RECOMMENDED SPARE PARTS

Figure 29. Open Lineshaft Bearing,
Separate Configuration
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spider rim into the register with lillie or no force. If the
shaft bears heavily to one side, investigate im
mediately for cause before proceeding. Never continue
with installation if shaft does not center freely at
bearing retainer as this indicates amisaligned column
pipe or bent shaft, either of which will eventually cause
trouble.

When all is centered properly and the journal location
is acceptable, cover the open pipe end and proceed
with installation of the next column section. Repeatthe
same procedures with all additional sections. Note,
with the separate bearing retainer assembly, the pipe
flanges must clamp the retainer rim securely.

The discharge elbow/mounting base section is usually
sent to you with the packing box, seen in Figure 15,
assembled. Remove this assembly complete with its
gasket and capscrews and store in aclean safe place.
Insert the top Iineshaft into the elbow/base section and
join the bollom end of the resulting assembly to the
pump column in the manner described for all column
joints. From this point on, the pump must be handled by
the lifting lugs on the discharge head shown in Figure
22. Never lift with eyebolts tapped into the holes for
securing the driver. They're inadequate to support the
weight. Clean the bollom face of the mounting plate
and, if pump is to be grouted, apply a heavy coat of
grease to the underside. Figure 30. Packing Box Assembly
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SECTION 9

LUBRICATING THE PUMP

218

a. Gravity Flow Oil

If your pump is designed for gravity oil lubrication with
an enclosing tube around the lineshaft, examine the oil
reservoir and the oil feed line. making sure they are
clean and without obstruction. Figure 31 will show you
the parts involved. Attach the reservoir assembly, Item
204, to the driver pedestal by its bracket, using cap
screws, Item 218, and placing dampener gasket, Item
219, between bracket and mounting surface. If may be
necessary to interchange the sight gauge assembly
with the oil line fittings to make the routing to the tube
connector in the most convenient way.

~~--------<~ }-~
204---~---/ S / r

-------- / J213~ ~/..--210

294-~"

215 tV214

216 A
217 ~

~
256'--~i

BOLO FACE PIECE NUMBERS INOICATE
RECOMMENOEO SPARE PARTS

Figure 31. Lubricator

If your lubrication system is automatic, you will have
Item 294, as shown in Figure 31. If system is manual,
this part is not needed. Keep the cover assembly on the
reservoir at all times to prevent entrance of foreign
material.

Connect up lubrication system as illustrated in Figure
32 using the parts depicted in Figure 31. Adjust the
lubricator valve, Item 215, to permit oil to drip at the
rate of approximately one drop per second. With
automatic lubricators, you'll have to complete the
electrical connections to the solenoid valve, Item 294,
so it can be operated to allow flow of oil to the
lubricator valve, Item 215.

Figure 32. Lubricator Location
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Figure 33. Packed Tube Tension Assembly
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You may have ordered your Aurora Verti-Line propeller
pump equipped for connection to an external source of
pressurized lubricating liquid. If so, refer to this sub
section and Figure 33. In our description here, we'll deal
with water as the lubricant, though any suitable
lubricating fluid will do so long as it's compatible with
your bearing material. Be sure to use the lubricant for
which your pump was originally designed.

This construction usually features a shaft enclosing
tube terminating in a tension nut assembly in the dis
charge head. Like a similar part described in sub
section 8a, this assembly is usually installed at thefac
tory where the proper tension has already been applied
to the tube for you. However, as you can see in Figure
33 the tube connector, Item 254, hasa packing chamber
at the bottom of which is placed a lantern ring, Item
226, ported to receive the lubricating water and direct it
down the tube to the line shaft bearings. Above the
lantern cage are rings of packing, Item 225, in sufficient
number to locate the gland, Item 224, properly in the top
of the container.

As a tension nut, this assembly is treated the same as
we suggested in subsection 8b. If there is ever any

b. Pumped Liquid

If your unit is designed to be lubricated by the pumped
liquid, there is little if anything for you to do since the
pump is, in effect, self lubricating. All it requires is an
adequate supply of cool, non-aerated liquid, free from
suspended solids or gases in solution. All you need do
before installation is to make sure the bypass ports in
the discharge bowl are closed as described in Section
8b.

If it isn't practical to energize the solenoid at this time,
you'll have to prelubricate thepump manually. Remove
the pipe plug in the top of the tube connector and fill the
upper cavity with approved turbine oil at least three
times so the oil will run down into the enclosing tube.

Before first start, verify that the oil reservoir is full and
that the lubricant can flow freely into the enclosing
tube. Allow oil to drip for fifteen minutes while
checking all related procedures to be sure all is ready
for startup. After starting, be sure the oil continues to
drip into the pump during operation. You may find it ne
cessary to apply a small amount of oil from acan to the
point where the shaft emerges from the tubing in the
discharge head. This should only be required during
the first few minutes of operation.

After logging about one half hour running time, adjust
the flow on the manual lubricator to about thirty drops'
per minute and run at this rate for the first ten operating
hours When a solenoid control is not furnished, shut
off manual lubricator during idle periods. After running
successfully for about ten hours, reduce oil flow rate to
eight drops per minute maximum for permanent
operation.

If your pump must be idle for any prolonged period, the
shaft should be rotated by hand once a week. If you
prefer, you can instead spin the shaft under power once
a week provided you have adequate liquid over the
pump suction.

Your packing box has agrease fitting in the top. It is not
often necessary to use this fitting and you can usually
ignore it. If you use it to lube the box bearing at all,
apply the grease sparingly. Too much will interfere
with cooling water flow through the box.

If the fluid you are to handle is something other than
water, or if you expect temperature to be higher than
normal, we will have furnished bearings suited
specifically to that kind of service provided we knew
about it. However, if your pump has been designed for
a given application, we can't recommend your
switching it to a different environment without first
checking with the factory or your Aurora
representative.

c. External Source Pressure Lubrication
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Figure 34. Bowl Assembly Lubrication
(Mixed Flow Pump Illustrated)

The lIushing liquid must be free from abrasives and
other foreign particles, must have adequate lubricating
properties to do the job, and should be kept below 85° F
in temperature. The liquid must be injected at a pres
sure in excess of that existing across the journal area

conditions permit. In general, for water, you should be
prepared to furnish about one gallon per minute for
each journal to be served up through one inch shall
diameter; you'll need two GPM for each journal from
one through two inch, nearly 5GPM per journal through
three inch. Above these sizes, it's best to consult the
factory.

Figures 34 and 35 will give you an idea what to expect
in the way of external piping for this system. Figure 34
illustrates the bowl assembly in which the suction case
is provided with a port in the bottom of the hub through
which flush water may be injected. The bowls them
selves may be cast with aport leading from the outside
through a lIow directing vane into the bearing area.
Obviously such bowl assemblies must be ordered in
this condition so the necessary porting will be
provided. Assembled units are usually shipped with
the piping in place as in Figure 35 but occasionally it
may be required for you to install at the jobsite. When
you handle these units with external piping, take care
to avoid damage )0 pipe or tubing. Pinching or per
forating a line could render the lubrication system
inoperative.

d. Fresh Water Flush

If your external lubrication system is of the low pres
sure variety, make sure the bypass ports in the dis
charge bowl are open before you install the pump. For
most applications, you'll need to furnish three to five
gallons per minute of lubricating water at 40 to 50 PSIG
source pressure to lubricate and cool the lineshaft
bearings. This lIow is injected into a port on the side of
the connector, Item 254. A pressure gauge on your
source will only indicate system backpressure so it
may not show the forty pound value we've mentioned.
We recommend you have this much available should
you need it.

If your system is a high pressure design, the bypass
ports in the discharge bowl will be plugged. You should
verify this before installation of the pump. In this
design, lubricating water must be admilted to the
tubing under heads greater than that generated in the
bowl assembly. Higher pressures will of course
necessitate more frequent maintenance of packing. Do
not exceed 125 PSIG injection pressure without first
checking with the factory.

In either the low or the high pressure systems, we
recommend you incorporate a positive indicating
flowmeter and an alarm arrangement to warn of any
interruption in flow of lubricating water. If flow stops,
the pump must be shutdown immediatley until the mal
funcllon IS cleared. Otherwise, serious damage will
result.

reason for you to relieve the tension on the tube, be
sure to mark the position of the nut, Item 251, with
respect to its mounting surface in the head. With this,
you can reload the tubing to the same tension
magnitude when you reassemble. As a packing box,
the connector will respond to the same general
treatment we'll describe in Section 13.

If you're going to pump lIuids containing abrasive
particles, you'd be well advised to inject clean liquid
directly into the journal areas to provide lubrication
and cooling as well as to prevent entrance of abrading
material into bearing zones. II you ordered your pump
equipped for this service, we will have provided means
for you to flush bearings continuously with clean or
filtered water.

As in subsection 9c, we recommend very strongly you
incorporate a positive indicating flowmeter and an
alarm arrangement to warn of any interruption in flow
anywhere in the lubricating system. If lIow to any
Journal area stops, the pump must be shut down im
mediately until the malfunction is cleared. Otherwise
serious damage may result.

Although this option is referred to as a fresh water
flush system, you can use any approved lubricant that
IS compatible with the pumped liquid and with your
bearing material, and so long as lIow and pressure
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Figure 35. Complete Pump Lubrication 
Open Lineshaft

(Mixed Flow Pump Illustrated)

to which it is ported_ This usually means something
greater than the total discharge head against the
pump.

Figure 36. Open Lineshaft Bearing Lubrication

bearing from surface source of supply. Flush water
must be injected into bearing at a pressure in excess of
that existing in the column pipe at that point.

Flushing at the packing box may be accomplished in a
manner as depicted in Figure37. You can make similar
arrangements for mechanical seals. Figure 38. Oc
casionally. you may want to use awater flush design in
connection with tube enclosed construction and you
may accomplish this by an extension of the system
described in subsection 9c.

-.- .._--=-=--~
- .'("
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\

Open lineshaft bearings. if necessary. may be
protected in much the same way as illustrated in Figure
36. Again piping is connected as shown and run to Figure 37. Packing Box Flush Provision
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If you choose oil as your lubricant. you can reduce the
recommended capacities or flow rates slightly. If you
use this type of system to feed grease to your bearings,
it is only necessary to keep the piping full and under
adequate pressure at all times during operation. Here
again, an alarm system may save you much trouble.

Figure 38. Typical Mechanical Seal 
Ported for Flush System
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SECTION 10

INSTALLING THE DRIVER

Uncrate the driver but leave it attached to the bottom
skid on which it arrived. Move it to aconvenient loca
tion beside the pump head, keeping it vertical at all
times. Set down on firm and level footing.

When ready for installation, raise the driver off its skid
to acomfortable working height,lifting it with the lugs
provided on the frame.

with subsection 10a.lf you have a solid shaft driver as
in Figure 40. skip this portion and be guided by sub
section 10b.

WARNING
5

Stand beside the load as it hangs in the sling, never
under it. Inspect and clean the mounting flange and
register. If you find any burrs or nicks, set the driver on
two beam supports and repair with a file.

WARNING

Don't work under the load while it's hanging from the
hoist. Clean the top of the pump head and inspect it
also, making any necessary repairs.

If your pump is equipped with a vertical hollowshaft
driver. illustrated in Figure 39, continue right on here

1----6

BOLO FACE PIECE NUMBERS INDICATE
RECOMMENDED SPARE PARTS

Figure 40. Vertical Solid Shaft Driver

a. Vertical Hollow Shaft
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Figure 39. Vertical Hollow Shaft Driver

5

1---
~f--------2

IT 3

Remove the driver cover capscrews and the canopy
itself. See Figure 41. Remove the drive coupling and
any other parts packed in the top for shipment. Place
them in a clean safe place for later use. Cover all
openings in the top to prevent anything from dropping
into the driver.l1this should happen, the object must be
retrieved before proceeding.

Lower the driver slowly to the head until the register fit
is engaged but with the weight still on the hoist. In the
case of an electric motor, swing it around so the junc
tion box is in the desired orientation. If you have agear
drive. as depicted in Figure 42. your positioning
criterion is the horizontal input shaft. Align the
mounting holes and start the attaching capscrews in
by hand. Transfer the weight gently from hoist to head
and secure the capscrews. tightening them uniformly.
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Otherwise, you may now energize the starter panel and
buzz start the motor by switching it very quickly on
and off, observing for direction of rotation and
watching to see that it spins freely and is in apparent
balance. Driver shaft must turn counterclockwise
when viewed from the top. If rotation is clockwide, kill
the power to the starter panel and interchange any two
leads on three phase motors. With single phase
machines, follow manufacturer's instructions.

While scanning the nameplate, determine the type of
thrust bearing with which you've been furnished. If it's
aspherical roller bearing, proceed with utmost caution
as it must never be run at normal speed without an
appreciable thrust load. For this reason, when
establishing rotation as we're about to do, be very
careful to just bump or tap the switch. Never close it
fully until the pump is completely operational.

If you have aVHS electric motor. depicted in Figure 39,
to deal with, open the main breaker or pump disconnect
switch and make a temporary connection between the
motor terminals and the leads from the starter panel.
Since many electric motors are built as dual voltage
machines. it is important that proper connections be
made to suit the voltage of your power source. There
fore, you must check both power characteristic and
motor rating for compatibility, then see the motor
nameplate for correct wiring hookup.

Figure 41. Removing Driver Canopy

Your headshaft was probably shipped to you in a
separate box. Find it and clean it thoroughly through
out its length, threads, keyway, and end faces. Now
slide it down through the driver hollow shaft without
bumping or scraping, keyway end up. If you were
furnished with aslinger ring, assemble it to the shaft as
the shaft bottom end emerges from the bottom of the
driver. With the coupling already assembled to the top
lineshaft, join the headshaft to the lineshaft, snapping
the two to a firm butt.

If your pump is equipped with aright angle gear drive,
as shown in Figure 42, instead of an electric motor, the
rotation check must wait until later when the pump is
completely installed and connected to the prime
mover. At that time. rotation is verHied in a manner
similar to that just described with allowances for the
type of power equipment. Match up the rotation arrows
on the gear and the prime moverto determine compati
bility, at least as far as the nameplates are concerned.

After reconnection, energize the starter and again buzz
start the motor. When you're sure you have counter
clockwise rotation, mark the motor terminals and the
leads from the starter box to match. De-energize the
starter at the main breaker or pump disconnect switch
and make the permanent power connections.
Naturally, these connections must be made in
accordance with all applicable electrical codes and
regulations.

(
..' ·.lJ.~.;s:··t. ':~.
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Figure 42. Right Angle Gear Drive

Please note that the tifting lugs on the driver are for
handling the driver only. Never attempt to use these
lugs to hoist the pump. The pump must be handled with
its own lifting trunnions.
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Figure 43. Driver Top

When all is well, retrieve the drive coupling and other
parts you set aside, together with the pump parts
shown in Figure 39. Try the drive key, Item 3, in both
headshaft and drive coupling keyways. They should
produce a sliding fiLlf necessary, dress the key until a
free but not loose fit is obtained. Don't filethe keyways.
Slide the drive coupling over the headshaft, Item 4. into
proper position onto its register, firmly seated per
fectly flat without cocking. It should slide easily and
smoothly without tendency to drag or hang up when
lowered or rotated.

Insert the drive key, Item 3. Again it should be a free,
but not loose. fit. If necessary dress the key but never
the keyways. The top of the key must be below the
adjustmg nut seat when in place.

Looking down on the driver, check to see that the head
shaft stands in the center of the hollowshaft and that
the driver shaft rotates freely by hand. If the shaft
stand to one side of the quill, rotate the shaft from
below. If the top of the bar moves around the quill, you
have a bent shaft or a bad coupling joint. If, however,
the shaft remains in the same off center spot during ro
tation, the problem is with one of the stationary parts,
perhaps the column or head assembly or, just as likely,
the mounting structure. Whatever it is, it must be
rectified before proceeding. If in dOUbt, call your
Aurora representative.

b. Vertical Solid Shaft

If you intend to grout the pump base, this is the time to
do it. After the grout has cured sufficiently, secure the
anchor bolt nuts.

Lower your vertical solid shaft driver to a firm. and
stable position atop a pair of beams or blocks placed
on the discharge head to provide ample clearance
between driver shaft and pump shaft. If you have an
electric motor to deal with, secure it firmly against re
active torque with chain or cable restraints. Open the
main breaker or pump disconnect switch and make a
temporary connection between the motor terminals
and the leads from the starter panel. Since many
electric motors are built as dual voltage machines, it is
important that proper connections be made to suit the
voltage of your power source. Therefore you must
check both power characteristic and motor rating for
compatibility, then see the motor nameplate for correct
wiring hookup.

While scanning the nameplate, determine the type of
thrust bearing with which you've been furnished. If it's
aspherical roller bearing, proceed with utmost caution
as it must never be run at normal speed without an
appreciable thrust load. For this reason, when
establishing rotation as we're about to do, be very
careful to just bump or tap the switch. Never close it
fully until the pump is completely operational.
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Replace the driver canopy and secure the capscrews.
Keep it that way all the time you aren't actually
working under the cover. Check your driver lubricant
and follow manufacturer's directions. If your driver
requires provision for coolant flow, take necessary
measures as instructed. Don't run equipment until all
these conditions have been satisfied. Leave the power
circuit open to the starter panel while performing
remaining work except when you require pump
operation.

Thread the adjusting nut, Item 2,onto headshaft
keeping in mind the left hand threads, and raise the
shaft until all its weight is on the nut. This is the break
free point. With a very slight lowering, the propeller
hub is felt to drag on the bowl. Mark the breakfree
point, adjusting nut to driver coupling.

Now turn the nut counterclockwise to raise the shaft,
counting the turns, until the top of the propeller hub is
felt to contact the bowl. Measure the distance the shaft
moved out of the nut. This dimension should
correspond to the endplay dimension you recorded in
Section 8. Now back the nut off clockwise until the
propeller is located halfway between the two extreme
positions. Assemble the lockscrew, Item 1, Figure 43.
The top of your driver now looks like Figure 44.
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Figure 44. Right Angle Gear Drive

Figure 45. Flanged Adjustable Shaft Coupling
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While the driver is sitting on the blocks, examine the
protruding drive shaft for any nicks or burrs. If neces
sary, repair very cautiously with a small file. Clean the
shaft and oil it very lightly. Find the shaft coupling
parts. Figure 45, and clean them all thoroughly.

Try the drive shaft key. Item 101, in both driver shaft
and upper coupling half, Item 103, keyways. You
should find a very close sliding fil.1f necessary, dress
the key but not the keyways until you obtain a free but
not loose fit. Now try the thrust collar, Item 105, in the
shaft groove. It too should be a very close fit and may
be dressed to obtain this if necessary. Try the coupling
balf, Item 103, on the shaft.

When you have the proper fits and while the driver still
sits on the blocks, insert the key, Item 101, in the shaft
keyway and slide the coupling half, Item 103, up on the
shaft flange face down. With the flange above the drive
shaft ring groove, assemble both halves of the thrust
collar, Item 105, in the groove and slide the coupling
back down until it rests firmly on the thrust collar,
retaining the collar halves in place in the coupling
recess. Assemble and tighten setscrew, Item 104,
securely.

If your coupling is furnished with a spacer spool, Item
106, assemble the spacer to the driver coupling half,
Item 103. If parts are matchmarked, install them
accordingly. Use only the nuts and bolts shipped with
the pump as some couplings are balanced as assem
blies. Tighten all flange bolts securely and uniformly
throughout the coupling.
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If your pump is equipped with a right angle gear drive.
as shown in Figure 44, instead of an electric motor, the
rotation check must wait until later when the pump is
completely installed and connected to the prime
mover. At that time, rotation is verified in a manner
similar to that just described with allowances for the
type of power equipment involved. Match up the
rotation arrows on the gear and the prime mover to
determine compatibility. at least as far as the
nameplates are concerned.

Otherwise you may now energize the starter panel and
buzz start the motor by switching it very qUickly on
and 011, observing for direction of rotation and
watching to see that it spins freely and is in apparent
balance. Driver shaft must turn counterclockwise
when viewed from the top. If rotation is clockwise, kill
the power to the starter panel and interchange any two
leads on three phase motors. With single phase
machines. follow manufacturer's instructions.

After reconnection, energize the starter and again buzz
start the motor. When you're sure you have counter
clockwise rotation, mark the motor terminals and the
leads from the starter box to match. De-energize the
starter at the main breaker or pump disconnect switch
and remove the temporary power connections from the
motor.



Inspect and clean pump shaft threads, painting lightly
with good thread lubricant. If parts are stainless steel,
be sure to use an approved anti-galling thread com
pound. After trying keys and parts as described above,
insert key, Item 114, in pump shaft keyway and slip
pump shaft coupling half, Item 111, well down over
shaft, flange face up, leaving shaft threads projecting
above coupling. Screw adjusting nut, Item 109, onto
pump shaft with the rimmed end up, turning counter
clockwise until pump shaft protrudes through threaded
portion of nut by at least two threads. Removethecap
screws securing the packing box or tension nut flange.

Raise the driver just enough to remove the blocks, then
lower it slowly to the head until the register fit is
engaged but keeping the weight on the hoist. In the
case of an electric motor, swing it around so the junc
tion box is in the desired orientation. If you have agear
drive, Figure 44, your positioning criterion is the
horizontal input shaft. Align the mounting holes and
start the attaching capscrews in by hand. Transfer the
weight gently from hoist to head and secure the cap
screws, tightening them uniformly.

Please note the lilting lugs on the driver are for
handling the driver only. Never attempt to use these
lugs to hoist the pump. The pump must be handled with
its own lifting trunnions.

With the pumpshaft all the way down, screw the
adjusting nut 109 up by turning clockwise until its outer
shoulder is approximately one tenth of an inch below
the face of the driver coupling flange, Item 103, or
spacer, Item 106, lower flange, if you have a spacer
spool. Pull the pump coupling, Item 111, up and insert
flange bolts, Item 108, through both flanges. Assemble
nuts, Item 113, and run up by hand until they are snug,
using a light machine oil on the bolt threads.

. Check for shaft alignment at the outer edges of all the
flanges. They must meet evenly both at the faces and at
the outer circumferences. True alignment can be

further verified by using dial Indicators on both the
driver and the pump shafts. If you cannot obtain align
ment within 0.003 inches T.I .R., call your local Aurora
representative.

When satisfactory alignment is achieved, put all bolts
under uniform tension, using a torque wrench if
available. Five hundred inch pounds should be suf
ficient torque; i.e., a lifty pound pull on a ten inch
wrench or the equivalent. Make sure pump shaft key,
Item 114, is flush with coupling hub and tighten set
screw, Item 112, securely to lock the key in place.

Move the adjusting nut, Item 109, very slightly if
necessary to line up the nearest hole with the tapped
hole in the outer circumference of the pump coupling
flange. The nut may be rotated by inserting abar, Item
119, through the slot in the coupling into one of the
holes in the outer surface of the nut. Insert the socket
head capscrew, Item 110, making certain it projects
into a hole in the adjusting nut, then tighten securely.
Now replace the packing box or tension nut flange cap
screws. Tighten them uniformly and securely.

You may now make the permanent power connections
to the electric motor, if that's what you have, checking
of course to see that the power circuit to the starter
panel is still open. Naturally these connections must be
made in accordance with all applicable codes and
regulations.

Check the driver lubricant and follow manufacturer's
directions. If your driver requires provision for coolant
flow, take the necessary measures as instructed. Don't
attempt to run the equipment until all these considera
tions have been satisfied. Leave the power circuit open
to the starter panel while performing remaining work
except when the procedure requires pump operation.

If you intend to grout the pump base, this is the time to
do it. After the grout has cured sufficiently, secure the
anchor bolt nuts.
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SECTION 11

OPTIONAL EQUIPMENT

Assembly of the motor shaft adjusting nut, the
adjustment of the propeller, and other procedures may
now be completed as described in Section lOa.

b. Below Base Discharge

Propeller pumps are so constructed that the discharge
elbow may be either above or below the mounting
base. Up to now in this manual, we've dealt primarily
with an above base discharge configuration. We're
including this subsection covering the below base
arrangement, as shown in Figure 47, in case that's the
way you ordered your pump.

In most cases, the discharge elbow, mounting base,
and motor pedestal are all combined to make a one

If your pump is equipped with a combination drive,
assemble it complete up to and including the gear drive
with its shaft and adjusting nut. The shaft will protrude
upward out of the gear drive coupling with threads and
a keyway exposed. Clean all the parts and paint the
threads with lubricant. If the parts are stainless steel,
use only an approved anti-galling compound. Thread
the lower coupling half, Item 16, onto the gear shaft so
that the end face of the shaft terminates about one
thread below the flange face. Note: that's the flange
face, not the register face. Line up the keyways and
insert the key, Item 15. If necessary dress the key but
not the keyways to a free but not loose fit. Tighten the
setscrew, Item 17, securely.

In a similar manner, assemble the upper coupling half,
Item 12, to the motor drive shaft, leaving the endface of
the shaft about one thread below the flange face as
before. Again, assemble the key, Item 14, and the
setscrew, Item 13.

Now raise the electric motor and insert the motor shaft
into the motor hollowshaft from the bottom with the
shaft coupling flange facing down. Thread the
adjusting nut on the top of the motor shaft to support
the shaft weight while you lower the motor carefully
into place atop the gear yoke. Orient the motor properly
with respect to the junction box and secure the
attaching capscrews.

Insert the bolts, Item 11, through the flanges and run
the nuts, Item 18, up by hand until they're snug against
the flange, using a light weight machine oil on the bolt
threads. After all the nuts are drawn up and you're
satisfied the flanges meet evenly, put all the bolts
under uniform tension with atorque wrench if you have
one.

18

~V-ll
12~-Ww w

13---

14---0
15 0

16~
17 ~e

~; i

~
f."... ~.,
~

BOLO FACE PIECE NUMBERS INDICATE
RECOMMENDED SPARE PARTS

Your Aurora Verti-Line propeller pump may be
furnished with a variety of optional features to your
specification. Some of the available options will be
described in this manual. Please refer to those sections
applicable to the construction of your unit, dis
regarding those that don't apply. Check your shipment
for any drawings and/or special instructions that may
have been included to cover items not described in this
manual.

a. Flanged Non-Adjustable Shaft Coupling

In Section lOb, we described for you the installation of
a Flanged Adjustable Shaft Coupling to join a solid
shaft driver to the pump shaft. The Flanged Non
Adjustable Shaft Coupling is used almost exclusively
to connect a hollowshaft electric motor with a hollow
shaft gear drive in a combination drive assembly.

In such an assembly, the gear is mounted on the pump
head and carries a yoke on its top. The electric motor
SitS atop the yoke and thus we attain a combination
electric and internal combustion drive. usually for
Insurance against loss of operation due to power
failure. The Flanged Non-Adjustable Shaft Coupling is
located in the gear drive yoke and joins the gear drive
shaft to the motor drive shaft. See Figure 46.

Figure 46. Flanged Non-Adjustable Shaft Coupling
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Figure 48. Suction Umbrella,
Single Piece Design

{/,

As you can see in Figure 47, the elbow must pass
through the foundation. Because of the large size of the
discharge, this sometimes complicates the structural
design of the mounting base.

c. Suction Umbrella

When indicated by submergence or inflow conditions,
you may want to order your low lift pump equipped
with a suction umbrella. These parts are of unusually
large diameter, probably too large to pass through the
hole in the foundation where you'll install the rest of the
pump. The umbrella is usually, therefore, assembled
after the pump is installed.

If clearances will permit its entry into the sump, you
can use a single piece umbrella as illustrated in Figure
48. If the pump is large, the umbrella will be large and
you may want to go to a two piece split design as
shown in Figure 49. In either case, the parts are taken
into the sump below the pump and installed from there,
using the clips, Item 734, washers, Item 735, and nuts,
Item 736, in connection with the studs on the umbrella
itself. With the split arrangement, the two pieces, Items
730 and 731 must also be joined, using washers, Items
732 and nuts 733. For the big parts, it is best to block the
items up under the suction bell so they don't have to be
muscled up from the sump floor.

Figure 47. Below Base Discharge

Because your column pipe in effect deadends above
your discharge, it's possible to entrap air in the upper
cavity. Therefore we furnish all arrangements of this
type with a port from which the air may be released.
The port may be in the pedestal or in the column itself,
depending on details of construction. We recommend
you make provisions for either automatic or manual
exhaust. Release should occur continuously during
operation but at least at each startup.

Another point of difference: since the discharge is
somewhat removed from the base and the tie down
bolts, the moment imposed on the column by the dis
charge pressure can be appreciable, even in low head
pumps like yours. When this becomes a factor, we
must require restraints to oppose the horizontal thrust
forces acting at the tee. Such forces must not be
allowed to produce misalignment in the column.

piece section from which any additional column may
be suspended. This is true regardless of whether the
discharge is above or below base. Essentially, the in
stallation procedures are identical, even when the
elbow is in a separate piece of column farther down,
well below the mounting plate. There are, however,
several considerations worthy of your attention and
we'll discuss them here.

Figure 49. Suction Umbrella,
Two Piece Split Design
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SECTION 12

CONNECTING THE PIPING

You will be connecting your Aurora Verti-Line propeller
pump to your piping of course, since the pump is there
to energize your system. Whatever your particular
piping system is, it must be independently supported. It
must not be allowed to impose stress on the pump due
to weight, thermal expansion, misalignment, or any
other condition.

When bolting system flanges to the pump flanges,
determine that the flanges fit face to face and hole to
hole before inserting bolts. Don't draw the flanges
together with the flange bolts.

One way you can avoid stressing the pump parts with
the system piping is to incorporate couplings designed
to absorb some misalignment and vibration. Dresser

Figure 50. Dresser Type Coupling

type, as shown in Figure 50 and, to a lesser extent,
victaulic type couplings, as shown in Figure 51, will
give you a little more tolerance in fashioning your
piping grids. Keep in mind, however, that there is a
thrust load across such couplings that may require
restraining ties. You may have some small pipes or
tubes to accommodate if you are supplying coolant to
the driver, for example. In such cases, it is well to
protect the small lines from vibration by using hose
connections at strategic locations.

If it is your intent to grout the pump base in place and
you haven't already done it, this is the time to do so.
After the grout has cured sufficiently, secure the
anchor bolt nuts firmly and proceed with Section 13.

Figure 51. Victaulic Type Coupling
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SECTION 13

STARTING THE PUMP

Before starting anew pump for the first time, you must
establish the status of the following items:

• Driver lubrication levels must be adequate.

• Driver cooling system, if used, must be operative.

• Driver wiring has been carefully checked.

• Driver connnection to power source is complete and
adequately guarded.

• Pump lubrication system is operative with adequate
levels.

• Pump has been through a proper prelubrication
cycle.

• All accessible connections are tight.

• Pump is properly adjusted according to Section 10.

• Pump rotation is counterclockwise when viewed
from top.

· Suction bell is properly sUbmerged.

• System is in condition to deliver and accept full flow.

• All covers and guards are in place.

• All personnel are clear of equipment.

When all these conditions are satisfied, start the pump
and observe the operation closely. If there is excessive
vibration, unusual or excessive noise, or if the driver
drawsnoticeably more power than expected, stop the
pump. Research the cause and correct the problem
before attempting a restart.

II your pump is tube enclosed and leaks at the tension
nut, check the locknut and packing ring at the top. II
this isn't the cause, it may be necessary to apply more
tension on the tube. Stop the pump and move the ten
sion nut flange around to the next capscrew hole,
working through the access openings in the discharge
head.

With an open Iineshaft pump. give your attention to the
packing box. Let the pump run for ten to fifteen minutes
while you allow the packing gland. Item 224 in Figure
30. to leak at least one hundred drops per minute. If the
leakage rate slows during this period. loosen the gland
nuts. Item 222. to maintain constant flow. Gland tem-

perature should level off and then drop slightly toward
the end of the run. You may then draw up the nuts about
one sixth of a turn every five minutes until leakage is
minimized. II, during this procedure, the gland heats up
so that it will vaporize water, back off the nuts and
repeat the run in process as described until the tem
perature stays down after the gland is finally adjusted.

During the first four hours of operation, you may find it
necessary to tighten the gland gradually as the
packing rings, Items 225 and 227, are broken in and
formed to fill the chamber. You must always allow a
small trickle to flow through the top of the gland.
During this time, check frequently to see that the box is
not overheating. Should this occur, slacking off on the
gland nuts, Item 222, may be all you need do. If excess
heat continues, inspect the bypass line from the drain
port and make sure there is substantial flow through it.

The grease fitting, Item 237, channels into the throttle
bearing. Only a very small amount of standard water
pump grease should be injected for startups only,
otherwise not at all. Too much grease can actually
interfere with heat transfer in the journal area,
producing excessive temperature in the box. It's better
to use no grease than too much.

As you repeatedly tighten the gland over long periods
of operation, the packing rings will be compressed in
the chamber, lowering the gland into the box.
Additional rings are often added as required to com
pensate but you must never add more than two above
the lantern ring, Item 226, since you will block the drain
port. After adding any packing. probe the drain port
with a wire to see that it has not become plugged.

When you eventually find it necessary to repack the
box, you must first remove the remains of the old
packing with packing hooks, cleaning the chamber
thoroughly. The lantern cage, Item 226. is provided
with #10-24 tapped holes in the face so that you can lift
it out usinQ appropriate machine screws or similar
means. You II find the gland. Item 224. easy to remove
because of its split design. You can secure the lantern
ring up out of the way during repacking by tying a
couple turns of string around the shaft.

At the time of repacking, always check the shaft align
ment and surface finish. The .finish should be smooth
without burrs, grooves, or scratches. Avoid Shaft
runouts over 0.005 inch. You may use butt or diagonal
cut packing, but we recommend the latter. We also
recommend you use die cut rings for repacking, of the
same size and material as the original. If you cut and fit
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the rings at the jobsite. be sure to cut them so the ends
just barely meet when formed around the shaft. The
ring joints should be located 900 to 1800 from the cut in
rings immediately above and below.

If your pump has been repaired or if it has been shut
down for several days or more. follow the same proce-

dures for restarting as above. Refer to our Recom
mendations for Storage located on the inside front
cover of this publication.

If you have any questions, Aurora Pump will be glad to
help you. We wish you the best of service from your
pumping equipment.

r

r

Figure 52. Typical Installation
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SECTION 14

PRECAUTIONARY INFORMATION

actuated by automatic control systems. It will also help
prevent other possibilities of injury.

Don't work under a suspended load. Rest the load on
positive supports when it's necessary to be
underneath.

b. General Cautionary Notes

a. Responsibilities

There are certain areas in which Aurora Pump has no
control and can theretore accept no liability. For
instance, unless supervised by an Aurora Pump
service engineer, responsibility for installation, start
up and maintenance rightfully belongs to the Owner
and his authorized agents. Similarly, the tollowing
shall be the Owner's obligation and responsibility:

Suitability of toundation or mounting structure

Suitability of power characteristics

Security and safety ot jobsite and site conditions

Placement and maintenance ot all appropriate guards
and satety devices

Suitability and pertormance of system to which pump
is applied

Aurora Pump cannot be responsible tor damages,lost
time, or injury resulting trom failure to comply with
these instructions. Aurora Pumps obligations do not
cover damage to the pump due to abrasives, gas, or
corrosives in the water. They do not cover harm due to
starting pump in a reverse rotation mode: neither do
they cover performance when parts not furnished by
Aurora are used in the pump.

II you have any question, please call your Aurora
representative.

Your Aurora Verti-Line pump is an engineered as
sembly of precision parts and must be treated ac
cordingly even though sometimes the components are
heavy and awkward to manipulate. Also, because they
may be heavy, they must never be handled carelessly.
Normal rules of safety and approved methods of
practice as associated with the erection of heavy
equipment must be observed in any activity related to
your pump.

In addition to general acceptable industrial practice,
we emphasize the following twenty precautions:

Don't work on pumps, wiring, or any pump or system
components without opening energizing circuits such
as at main breaker or pump disconnect switch. This
will prevent damage or injury due to "surprise" starts

Don't run aspherical roller thrust bearing except under
tull thrust load. It can lIy apart and cause damage to
equipment and injury to personnel.

Don't torget that this equipment contains rotating
parts. Use CAUTION when working near such parts to
avoid injury. Always replace all guards, covers,
shields, and other satety devices betore startup.

Don't permit smoking in the vicinity ot petroleum base
solvents. Store solvents in approved containers.

Don't use lubricants that can contaminate your system
and cause damage or injury.

Don't start pump while it is still rotating in reverse
direction alter having shut down. It is advisable to
install a time delay relay on electric drives to prevent
this. Non-reverse protection in the driver could also be
a solution.

Don't put heavier than recommended heaters in your
starter it the pump load begins to trip those furnished
originally. These are protective devices. Call your
Aurora representative for assistance.

Don't add oil to driver while running; check levels only
when idle. Don't add grease to grease lubricated driver
without removing the relief plug.

Don't drop parts into pump during installation or disas
sembly. Don't drop parts into driver when canopy is 011
and top is open. Parts must be recovered immediately.

Don't run pump backward. Clockwise operation
(looking down at top of pump) under power can
unscrew threaded shalt joints. Power requirements of
some designs increase when driven backward and can
thus create undesirable overloads. In certain areas of
the country prone to phase reversal problems,
consider phase protection in your power circuit. Note:
these problems do not apply to pumps coasting back
ward due to return 1I0w from system; overspeed is the
circumstance to question then.

Don't allow oil, grease, or thread lubricant to contact
rubber bearings or tube stabilizers.
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Don't pump anything but water unless your pump has
been designed for it

Don't start the pump without proper adjustment.

Don't start a pump in which the shaft appears frozen or
locked up. Free the shaft and rotate by hand first.

Don't pull system piping to pump flanges with bolts or
capscrews. Install pipelines so that fasteners are used
to prevent leakage only.

Don't hang the weight of suction or discharge lines and
fittings on pump. Support pipe runs with blocking or
concrete saddles according to best piping practice. Use
dresser type couplings with thrust ties if necessary
whenever possible to eliminate piping strains imposed
on pump.

Don't throttle or obstruct the suction of any pump.

Don't tighten shaft packing except in increments. For
example, take gland nuts up part of aturn and let pump
run five or ten minutes before tightening further. If
leakage water is too hot to put on your hand, back
gland nuts off a little until water cools, then tighten
again. Gland nuts must be adjusted evenly so as to
prevent gland from cocking and forcing against shaft.

Don't change pump speed without first checking effect
on power, internal pressure, and other conditions.
Don't forget that your pump is guaranteed for design
conditions only as purchased.

And let us add one more DON'T for the benefit of your
pump and your peace of mind:

Don't hesitate to call your Aurora representative or the
Aurora factory when you need help or have aquestion.

c. Operation at Shutoff Head

In the usual application of Aurora Verti-Line propeller
pumps, no harm will result from operation at condition
of static flow heads as long as you've prepared for that
contingency. The following points should be checked
and resolved before putting your equipment into opera
lion at or near shutoff heads.

Thrust bearing must be adequate.

If prolonged operation at no flow is contemplated, the
problem of heat dissipation may become acute since
most of the shutoff horsepower is converted to heat in
the available liqUid. This can be reduced with an
adequate recirculation system.

Propellers usually have critical power characteristics
at low flow rates. Shutoff horsepower requirements
should be reviewed for possible driver overload. If your
pump will start against a closed valve, you'd better
rev'lew and compare the speed torque curves of your
pump and your driver for complete compatibility.

You must remember that open lineshaft units depend
upon pumped liquid for lubrication. Fluid tempera
tures, if raised excessively due to lack of flow, may
impair lubrication efficiency even to the point of
destroying the pump.

To summarize, normal designs will easily
accommodate most of the considerations listed above.
However, to obtain the best possible application, you
must notify the factory at the time of purchase if
operation at static flow heads will bea possibility. This
precaution must be observed to validate any warranty.

d. Maintenance Hints

For pump oil lubrication, use a light turbine oil
equivalent to Standard Oil O. C. Turbine Oil #32 or a
good grade of mineral oil with proper additives having
a viscosity equal to SAE #10. Always be sure your
lubrication system has plenty of oil and is operating
any time the pump is running.

Remove the old oil from your driver at least once ayear
or according to the driver manufacturer's instructIOns.
Flush with kerosene and refill. Follow manufacturer's
directions carefully as to method and type of lubricant.
Replace self lubricated driver ball bearings in about
five years. It is generally less expensive to replace
these before they fail.

Replace all shaft packing on open Iineshaft pumps
after maintenance has required the addition of no more
than two rings. Always let packing box leak slightly at
top of gland to protect the shaft and add life to your
packing.

Be aware of changing conditions in your system. Any
change from the original condition or any variation in
the system can create an undesirable reaction in the
pump as the energizer of the system. If your system
head has increased, for example, check your per
formance curve, your thrust bearing capacity, and
other details for the new conditions.

We recommend you consult your Aurora representa
tive before attempting to remove or repair your pump.
If it becomes necessary to work on your equipment, be
sure to review all instructions for operation and
maintenance. You may want to consider contracting
for the services of atrained Aurora service engineer to
guide you.

'j~
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NOT INTENDED FOR SALE OR USE FOR PERSONAL. FAMILY. OR HOUSEHOLD PURPOSES. '·79 Printed in U.S.A.

All orders shall b. made out to Aurora Pump ae Norm Aurore. Illinois. ,lind shall be subject to acceptance by us It North Aurora.
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conflicting t.rms ilnd conditionl 01 yours. Iny stalem.nt in youtS to the contr.ry /"lOtwithstilnding. E;kceptions to .ny of our t.rms and condilions must b. conuin.d
in a wrin.n or typ.d (not printed) slU.ment r.cei".d from you: ..... sh.lI not be 04emed to ha".....aived any 01 our terms Ind condilionl or to h"vl' assent.d to any
modification or alt.ration of such t.rms and conditions unl.ss such ..... i"er or ..s... ~ is in ....riling ilnd sign.d by an authorized ollic.r. No regresenUtion of .ny Ir.ind
hll been mad. ~y us e;kc.pt II sec lorth herein; tIlis ilgr.ement conclusiv.ly sugenedes illl prior writings "nd negotiUions with rupect thereto "nd w.....ill furnish
only m. Qu.ntities "nd items specitically list.d on the fac. h.reof; we assume no responlibility lor lurnishing other eouipment or m.llerial shown in any pl"ns andlor
specHications for a proj.Ct to ....hich the goods ordered herein p.ttain. Any action lor bre.ch 01 contract must be commenced wilhin one y.ar ah.r the caus. of "clion
hll Iccru.d. Our published or Quoted pric.s, discounts. t.rms and conditions Ir. subject 10 ch.ng. without notice.
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01 a lactorY'lnined service m.n is no~ included and may b. charg.d •• tra. Th. "mount 01 any Ipplic.ble pr• ..,nt or lulure tl. or Other government charge upon The
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of shipm.nl in accord.nce with pricing policy 01 manul.cturer,

3. DEFECTIVE EQUIPMENT_Providing Purchaser notilies us promptly. if .... ithin on. y••r Irom date 01 shipment eQuipm.nt or patts manufactur.d by us fail
10 function properly und.r norm.l. proper and rat.d use and service bacause 01 defects in material or ....orkmanship demonllrated to our satisfaction to ha"e e.isted
at the time 01 deli"ery. the Comgany res.rving the rigM 10 eith.r inspecl th.m in your h.nds or reQuast their return to us will .It our option repair or replace II our
elloense F,O.B. OUI groducing lactory. or give you proper credit for such eQuipment or pan" aetermined by loll to be delecti"e. il returned It.nsgon.tion preluid by
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of the purch••• Drice. ITHE FOREGOING OBLIGATIONS ARE IN LIEU OF ALL OTHER OBLIGATIONS ANO liABiliTIES INCLUDING NEGLIGENCE ANO ALL
WARRANTIES, OF MERCHANTABILITY OR OTHERWISE. EXPRESS OR IMPLIED By FACT OR BY lAW. AND STATE OUR ENTIRE ANO EXCLUSIVE LIABILITY
ANO BUYER'S EXCLUSIVE REMEDY FOR ANY CLAIM OF OAMAGES IN CONNECTION WITH THE SALE OR FURNISHING OF GOODS DR PARTS, THEIR
DESIGN. SUITABILITY FOR USE. INSTALLATION OR OPERATION.l WE WILL IN NO EVENT BE LIABLE FOR ANY 0IRECT. INDIRECT, SPECIAL OR CONSEQUEN
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Purchase'. II actual conditionl are different Ih.n tnOl1' specified and pertormanC8 of the eQuipment is adversely affecled thereby. Purcne..r ....ill b. r.sgonsible tor
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all cost. and e.pen... incurr.d in••nd r.a.onabie profit for, get'formance hereunder. We r.s.rve tne right to reluse any order b.sed upon a Quotation containing an
error. Th. provision. in any sp.ci'leation or chart ar. delcrigtive only and are nOI warranti.s or representations; ......... ," certily to I rated c.agacity in any g.nicuJar
oro duCt upon r.Qu.Sl. Cao.cily. head and efficiency certifications are bas.d on shop tests and wh.n nandling clear. tr.sn water at a t.mperatur. of not ov.r BS·F.
C.niticalionl are at this sp.cifi.d rating only and do not cov.r susUined gertorl'T'llnc. o"er any p.riod of tim. nor und.r conditions varying from th•••.

6. SHIPPING. Unles. you so.city Olh.rwis. in writing, lal goods will b. baud or crat.d as ....e m.y d••m prop.r tor protsction against normal handlin'll. and
IIlr. ch.rg..... i11 b. mad. lor pre.ervation. wat.rproofing•••porl bo.ing .nd similar .dded proe.ction of goods; tbl routing and m.nn.r ollhipm.nl will b. at our
dilcretion••nd m.y b. in.ured.t your upens., v.lu. 10 b••Uled al order pric•. On ... IhipmenlS F.O.B. our producing laclory. deliv.ry of gpods to the inilial
clrri.r will constitute deliv.ry to you and all good .....ill b. shipp.d at your ri.lr.. A cl.im lor lo.s or damag. in tranlit mUll be .nt.r.d .... ith th. c."i.r end prOI.cuted
by you. Acc.pUnC. of materi.t tram a common carri.r conslitut.s .....aiv.r of any cl.ims againlt us for del.y or d.mage or la.s.

7. PATENT INFRINGEMENT. w. will not b. li.ble for any Claim of infringemenl unless due 10 infring.mltne by goods m.nufactur.d by u. in the form in
....nich we aupply SUCh gooa. 10 you and without r.g.rd 10 Ih.ir use by you. If you notify us promplly 01 .ny such claim of inlring.m.nt and. if ..... so reQu.st, author
ile u. 10 detend or senle .ny suil or controv.rsy involving IUCh cl.im, we .... ill indemnify you against thlt re.sonabl•••pense, of any suCh suit and .... i11 satisfy any
judgment or senl.men1 in which ..... aCQuiesc., but Only to an amoune not ellc••ding the pllce paid 10 UI lor the allegedly infringing good•. II an injunction il iuued
Igalnst the funh.r u.. of .1I.g.dly intringing goods ..... shall have the option of procuring for 't'ou the right to use the goods. or r.pl.cing th.m .... ith non_infringing
poods. or modifying them so thaI eh.y b.come non_infringing. or of removing them and relunding tne purchas. pfice. The fore90ing ••pr..... our .nlir. and ••clu
sive .....rranty and liability .s 10 pel.n,s.•nd w.....ill not b. li.bl. for any d.m.g_ ....hatlo.ver. suUered by reason of any infringem.nt cl.imed. e.c.pt II provided
htrein. you ....iIl hold us h.rml....nd ind.mnili.d against any and all claims, demands. liabiliti.s. damag.s, COS1S and e.p.ns.s resulling from or conn.ct.d .... ith
Iny claim of pat.nt infring.mene ariSin9 out of Ihe manuf.ctur. by u. of good. in accordance with a design or sp.cifications whiCh you furni,h us.

a: CANCEllATION AND RETURNED EQUIPMENT. Orders may be cancelled only .... ith our ....ritl.n COnSenl and uoon paym.nt of r.ason.ble and
Draper ClnceUa~ion chl,g.s. Goods may b. r.lurned only wh.n sp.cifically authoriz.d and you .... ill b. ch.'ged for glacing relurn.d goods in s.ls'ble condition, any
..les ••penses then incurred by us. glus a restocking charg. and .ny outgoing "d incoming lranlportation COllfll ....hich we pay.

9. CREDIT AND PAYMENT. P.ym.nt lor products shall be 30 day. n.t. Pro·rat. £laymen IS sh.U become. due .... ith panial shipm.nts. A 1.1. charg. of 1%
oerc.nt g.r monlh or the ma.imum permitt.d by I which.v.r is I.ss, will b. imDOI.d on all pa.tdue invoic.s. We r.s.rve the right .t .ny time to alter, susp.nd•

.cr.dit. or fa chang. cr.dil I.rms provid.d h.r.in h.n in its sol. opinion your financi.1 condition so wa,rants. In such a case. in addition to any oth.r r.m.dies
h.r.in or by law provid.d. cash p.ym.nt or utilfactory securi1'( Irom you m.y be reQuired by ua belor. shipmenl; or, the due du. of paymenl by you und., this
contract may be aceelarated by UI. Failure to p.y invoic.s at maturity dele et our al.ction malr..1 all subS.Quent invoices immedialely due and g.yabt. inespecti"e
01 t.rms••nd _ m.y withhold .11 subseQuent deliveriel unlil the full .ccoune is sanl.d. and we may t.rminate this agreemenl. Acc.plance by UI of I... lh.n lull
gaym.nt shall not be a waiv.r of .ny of our rights. You reprel.nt by s.nding each purch.s. order to u. that you are not insolv.nt'l Ihat lerm is d.tined in agpHc.bl.
nit. or fed.r.1 atatut.s. In the .v.nt you become insolv.nl b.lore d.livllY 01 any prodUCtl purchas.d h.r.under. you will norify us in .... riling. A lailur. 10 notily us of
insoh,ency at the time of d.liv.ry shall b. constru.d ••• r••tlirml1ion of your solv.ncy at thee tim•. Irresp.ctive 01 whether 11'1'1 product. purch••ed h.reunder are
d.liv.red directly to you, or to a cuslomer of yours. end irr.specti"e of eh. sin 01 the shipment, w. shall heve the right to stop d.livery of the goodl by a bail.. if
you become in.OI".nl. repudi.t•. or fail to m.ke • p.ym.nt due before deli"ery. or if lor any other realon w. have a right to ....ilhhold or recllim goods under the
applic.ble state and lederal statutes. Wh.re you are responsible for sny delay in shipment the date 01 completion 01 goods may be treat.d by UI II thlt dICe of ship_
m.nl lor purpo••s of payment. Complet.d goods shall be held ae your co.e and rilk and ....e shall have th. right to bill you lor re.soneble storeg. and insurence
••p.n....

10. SPECIAL JIGS. FIXTURES AND PATTERNS. Any jigs. fi.lu'U. pan.rns and lilr.e items which may be included in In order .... i11 '.m.in our propertY
.... ilhoue credit to you. We .... ill alsum. the maintenance .nd replac.ment e.penses of SUCh it.ms. but shall have the righl [0 disc.rd and scrap ttl.m .lifter they ha"e
b.en inactiv. for one y••r without cr.dit to you.

11. INSPECTION. Inlpection of goods in our planl by you or your 'epr.s.ntativ. will be permitt.d insof.r as this does not unduly inlerl.re .... iltl our prOduction
....orlr.f1o..... pro"id.d mat compiei. d.tails of thl' insp.ction you delire .r. lubmined to us in writing in .dv.nc•.

12. RECORDS. AUDITS AND PROPRIETARY DATA. Unl••s otherwise specilically agreed in writing signed by en .ulhorized office,. n.ither you nor
any reprel.nteti"e of yours. nor eny other p.rson. shell he"e any right to e.emine or audil our cost .ccounts. bOolr.s or recordt of any Ir.ind or on any maner. or be
.ntitl.d to, or h..... con,rol o"er. any engin..ring or production prints, dr.wings or technicel d.U which we. in our sol. discretion, mey consider in whol. or in part
proprieury to ourlel"e•.
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Pumps

Central Pump Station
(3 - 60 HP, 1 - 75 HP Elevated Lift Pump)

West Pump Station
(1 -15 HP Elevated Lift Pump}
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tIKITmw~

THIS LI"ITu:J V),JJU.HTl' J •••hnd'.d only to the cr!ginal consumer-purchAser
of product••":'Iuf.ctured by PIlIU ,UKJl IRC..

PRIME PU"P IHC .. ".arrant. the product. it m.. nut.. ctur•• to be free or deCect,
in •• terhl and lWO:-ban.hlp. n • .,.runty •• tend. only t.o the or1gJnal
consumer-purcha.er and C'ca'.:IltaCt' Oft the dAt.e at ••1. to .aid con.uller_
~urch•••r and rllt.lll.ol.Jn. 10 .tCe<:t for. perJod ot twelve (1~) aontha ..

Delivery .cha4ul•• ar. not C1" ... red by any " .. rr .. nt)' t.rw3l, and: .11 dates
V J vea .ra approua.a t. And aubject to ch.anga "1 thout not Ie-a ...

THIS W.uuu...."'Tr DOCS HOT C"C""""rJ::

t .. ,ldjust=ent" or :r.~l.c.~.Dt at lIalntc...n.nca Jtelll3, s\,Ich .', but not
11.Jt.d to: .haft ....dlng and be.ring lubrJc.t10n.

2. A..~., work perfen_" to cerrect .altunctien. caused by a!au•• ,
ne,11gene. 01' d..:..re9ard of 'lIM%' 'Ultl INC.'. vr1tt.n 1nstruct1on•.

J. add.1tJona1 .e.r"I'1c. wert plrfera..cS abo•• that wh1ch 1. requ1red to
.aU.fJ" wa.rr&lltJ" reoqu.1r--...at...

•• 'l'ra.n..port.atloD charge., "D.1~at, 'trav.l t1... , 10•• at u., or
othu C'cJca.-quut1al cIl.arv. or d.a..aa9 ••

S .. Any .da..a..a9c cau.e-d by .aDd or ab.ra.1v.... ter1al.,cheIl1cd dRposH.,
e:or:o.10c .. c:t,. of Cod, or oUer ou:'.i~e fcrce • .t.ilIi.y:::-.~ the control
of '."lIm .UJIlP ntC'.

•• Zlectr1c actor_. all' a:ld: l1q'U1l! cool~ .nq1•••• a.n~ c.tbar .1 hll.
aot o~ aU%' ..aufactu., ccnr!ens.r. a.c~ .1.ctr1c.l cabl. ft.&.Tnhhed.
with .~raibl. p~•••anant, OQ t.be •• tt&m:ll. tf a....tl.y, 1a the
varrant.r of t.b. &l.a\lfacturer of .uch 1 t .. or 1 tem••

'7. .ep.alra or replaC'&ae.Dt ...r!. w1thout .ut.bor1zat1oa troe JlRIJIlZ
.1:110 DC. or ...p.a1r.....s. at othu Va&D ••erv1e. f. c111t.1
15..111".ted "J' lOUD~ nco

Ia th. eVe:'ll of .ay ~r.ac:h of t.h1a warranty, the C'en'WIl.r-~urchaurR\,Ilt
d.l1y.r or .hlp tn. l!ef.ct1v. Qn1t or parte, fr.J'lht pr.pa1d.. to PRIM.!
PU~P INC. and. paIPlE .U?t.P PC. w111 r.plac. or repair .ny euch un1t. or
part. wh.r. th. def.ct r •• ulte f~ • breacb of t:.hl. warranty v1thout
ct:arCi. provided .a1" l!et.ct. cecurrel! wlthin the varTanty peor1od. Sa1d
repl.celllent or rep.1r .,111 be u.s. .t '.I..IJ\Z PtnU life• • 1U1'lE' Ptn't. IHC... hall
not. be re.lponl1bl. ~or U. ec.t of r~al af t.be u.a1 t.. or ~arta &n~ t..h •
• h1 s--at. of aa1d a.n1ta or put. to ar frc. '.R..l..JIa: PUfO' XtlC. plant.

Jla1q PUJU INC. warrant., obUqaUoll 'lab reqard. to equ1pc1ent not at 1t. o .... ro
.anufactur. 1. l1m1ted to the wanantr act\lall.1 •• tende4 to .aIPQ: PU!'!P INC.
by St••\I~pltera.

Should a fa1h:r. of .uch _otor ar &Z:Iljla. ocr:u:r du.rJci' t.h. varrLl'lty
perlcd, t.h. cDnsu::ar-purcha ••r ar dealer eu.t Do:Jfy .RIKE PUI\I" lIH;.
plant and rellow the 1zutructJo~ '1 .... a.
TH I S v A...R.RA1fn POtS IIOT C'OVl:Z U7AI I.S 01 UPU C"f Dl'TS I'lA.DB VI TBOLrT
"'07' I rICATI 0fII TO .1Il1 ra .IJJO I1IC. .UJIf'1' 01 TO au.\I1I oa R..E:i"1...A~ I'l.AZ>B
AT D:"'1fD THAJf aO'T1l oa1 I CJ CDr'n2.

7'B' I S V.A.r...JU.Jlfn" IS UPILSSLT III LIED or AII'T O':"KD EXPUSS CR If'IlPLIEn
VA R.1l.A..HT I E.S I1'CLC'DI1'C A1fY ZIO'LIED w.u.n.urn O. JlOCJ1A.llll"TAB I LIn CR '1 'I"'H!S S
roJ': A PUTICtJu...A PUIU'OS! AND Dr AlfT O1"HEI Oll1.Ir::J.'TlON Oft "l'U~: .UT D, TH~

S [LLEJI. "0 "CtNT, Dl.P1.0TU DR J.IPlLSDI7),TIVE 0' THE Sn.LER lIAS AlIT
AUnOlillTY TO IlffD TllZ SE"-U:I. TO AlfT U7IR.IIlA':'IOI"I', RLPRLSorTATIOII 01
WA'UlA.."'lTY CO"CI.l.HI"C 1"TE' ,10DClC'T SotJ) OIf!)Cl TS'I S IIA...R.P..A.1'tTT. T'IfElU: A..JU NO
W),R.JlA.HT1£S liBICB DTDfD .lrONC n.- Dt5CUPtIOfI' CIrI; nil: rAe: IlDtEO!t.
lP'lJlLIEO W),RU"l'TIE.! .. W"'H[]II AP'UCA.I.L! .. SI.u.L CWU'I~O tl'pc.. TU SAJQ rU.7!:
AS T1lZ v: P !t~SS .,A..JI...JO..HTr .aovtDC J.aOVI' L'ftl SI.A.LL, EX rzPT rOR IIA..RJI.J...HTI [S
OJ' TIn.E .. CTt."'IJ:) 0ffL1' rOI Tb tlC7UTIc. 0' 1'1fl' EXPUSS 1fA.R..R.A.Hn'.

'::om••tate. do not .110'1 11.1ht10c. OD how 10"9 the 1mplle4 varunty
last_ ...0 the above 11.1tat1o~ ".1 DDt app1.1 to you_ Th. only re:edy
prov1~.~ to you under &.C appl1cablc 1.pUed ~rr.nty or th. erpre,.
"'arr~ty abal1be t.b. re=edy pro,!1d.e4 Qnder the ••pre •• warranty .. allbject
to the ten...cd. eon~1t10n. eoat.a1De4 ther.1n ..

PRIM£ PUMP INC••hall not be H&.bl. for 1nC'1~ental .nd consequential
lot tee .nd d..a..28lje, un~.r the .&;:Ir.... warranty, .cy .ppIJe.bl. 1eplhd
",arranty or clal. for neq11genc., .».CRpt to the •• t.nt that th1. limIt
ation J. found to be unc:ltorcu,bl. undar apPl1cabl •• t.t. la"..
Sora .tete, do not .110" the ...c!uslcn Dr 11.Uation of inc1dental Dr
con3eQ\,Iential d ... age,. .e the abova 11_1[at10n Clr •• cluaion IIIty not aPl=ly
to )"OU.
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PUMP > AXIAL FLOW PUMP SU'[lSEOES

----- ENCLOSED LINE SHAFT CONSTRUCTION All P,••;.", In'Iollo';:

AND VERTICAL HOllOW SHAFT MOTOR 605.5 Page, I~

"
A 1.0 - SaC. ."d""trouble Cree operation of

thi s PUlllpJ.ng unit >till be dependent on pr0p"r

installation. and kno.,ledge and appli~tion

of proper optr.z.tlng t.echniGues. It Is

recc~ended t.hzt the new o.~er study these

instructions before instAlling and opera
ting the unit.

position.Adjust· propeller

(Se. [ 12.0)
o
o Verify proper operation. (See

Sec tion G)

SECTION B - DrSCRIPTIOH or PUY.r l'lilI A~D

l~lE~DrD SER\'ICE

B "1.0 .: The vutital UneshaCt drive Axial

Flow Pump is • high capadty, 10'" helld p=p.

The pucping El=ent. (bo",l asse>bly). is .

~uldEd from the botto", of the colur:::n pipe

:-s'ecbly. and I. sub:1:lerged in the water to

be p=ped. The tolu:::n pipe delivers the

.....t~r up.,ard to the distharge elbow, which

1a CQcnected to the syste> piping. A. .
vertical hollow shaft motor is c;ounted on

top oC the distharge Elbow, and delivers

i>o~.~:~wn to the p=.ping el."ent through

the li"eshaCt. The lineshaft is contained

vithiD the. shalt endosing tube, whic.'l is

centend within the col,,::>:> pipe. rhe shaCt

c.nclo.lng tube c.ouplings serve a$ linesha.ft
bear!.ngs, and are 011 lubricated~

B 2.0 - The Axial Flo., Pu:::p is design.d to

transfer water from a rec.e.ivi'Cl 5UCP to e

.h4hu .levd through a pipe I1ne. rhe p=p

1. ~m:::III::I1::U.Y used to move c.col. c.lur, tresh
..trr; however, it c.an be used for any ler ..

~~. ~hat i. within the d.siin tapabilities

of. tiI~ p=p, and with other l1C;Uids, provided

th."~(~id does not atUtk the ....Ur1als Crc=

1IbJ.th the p=p is constructed, or does not

untdn solids that would plug or dL:z.e

the p=p.

St.~IOK C - RECEIVING IKSPECTIO~

A copy of the sales Drde:, lhting all

.eparate it=s shipped for the order, is

teot vith the ship::en: as a P6Ck.1r.i list.

Verily that all itcs sho~", on the pad<..!.ni

11.t are actounted Cor. A")" sho:tages,

or cW::age to any oC the it.=s in the ship- .

me'l:lt, .are to be reported in ac::.or~zn:e \d th

I.C.C. ragulations. (NOH: Do not install

o.r operate a unit that has been dz:::aied.)

The pUlllp rotating element sbuld turn ~1th

a code~ate eHort. ~-:itho"t bi~.dini. Exhibit I

Sheet 45 of Rei

SECTION B - DESCRIPrION oC PulllP unit

and intended servic.e

SECTION C - RECEIVING inspettion

SECrION D - INSTALLATION re~.ire

letnts

SECTIO~ E - G~~~ installation
techniques for co~ponetl.t.

SEeTIOX F - INSTAllATION.se,uent.

SterION G - OPi:i\ATION

SECTION H - MAI~'ENANCE

A 1.1 - \.Ihu·e ..fHy haurds are know
to exist, they are described, a1otll···

~ith the proper.protedures .for aaC.

eperAtlon. •

A 1. 2 - The fo11o",i,,& insttuetio". bave
bee" grouped in the ..qUe"';. "~~~IY
follo.,ed to put a PUQpica unit Into.•

• e:vic.e.

SECTION I - TROu~LE shooting

A 1.3 - An understa"ding of All. oC the

Instr~ctlons Is l~?ort~r.t, ho~ever,

the follo"ing theck list sho.,s the

basit it~. that MUST be done to

begin operation.

o Verify that the p=p unit and

installation site are ready

for installation. (See Settion

C and D.)

o Instdl p=p and ton"ett to

piping .yste",. (S .. 0 6.0 and

Settlon F.)

o ConnEtt to pO~'er and verily..

c.orrect. leotor rotAtion. (See

o B.O, D 9.0, D 10.0, and E 11.0)

HCTIOt' A - IIiTROOUCTION AND ARi\ANCDiE~" or
INSTRUCTIONS



< PRIME PUMP>
PRIME PUMP CORPORATION
P.O. Box 8526. Ber1<eley, CA 94707

Oil Reservoir __

Sol enoid Va Ive
And Drip Feed
Valve

Line Shaft

Column Pipe __--or'

Shaft Enclosing Tube
Coupling and _---

line Shaft Beoring

Diffuser Bowl-- _

Suction Case -..:..-...
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Verti col Hollow
------- Shaft Motor

__----Top Shaft

1---- Discharge Elbow

------~Shoft Enclosing TI/be

~----- Line Shoft CO'Jpllng

~ ------Di fFuser Bearing

~ --Prcpe"er

~L- -Suetion Case Bearing

t!Il:---~-- Strainer

Typical Arrangement of
Axial FI.,., Pump Ccmponent



PRIME PUMP, INC. PC J

D 8.1 - VOLTAGE (Maximum devi~tic~,

line-to-line). ! 10: of no=.ir.al

voltage st.aa:.ped on motor \\o:7.e;:late.

Exhibit I
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. ~o support the operating ",eight of the

pump unit, and to hold the discharge in

proper al1gmlent with the system piping.

D 6.0 - PIPING. Pipe sizes should be

selected to minimize the head against \Jhich

the pump must operate. All piping must b.

naturally aligned with the p~p, and indepen

dently supported near the pucp connection,

to prevent strain on the pcm"p unit. \';"hen

~ Dreuer type coupling Is used to Cor.nect

the system piping to the punp, tie rods

from the discharge pipe, across the couplIng

to the pump discharge elbow, &:oe Teco~ended

to prevent hydraulic. force from separating

the Joint. Valves that can be set to

throttle, or restric.t the flow through the

pu::>p and piping system, are NOT RECO~,\'DEO.

(When the system head decand increases ,
the po",er dec..nd also increases.) If the

discharge pipe outlet caD ,becooe subnerged,

a flap gate valve is recolm:lended to prevent

reverse flo"'·. lJhen a flap pte valve is

not used, and there is a risk of reverse

siphon action ",hen the pL:::p is stopped,

an automatic. siphon breaker valve should be

installed .at the highest ~int on the

dischdTge pipe.

o 7.0 - M!:'rERING. "hen the perforr..~ce of

the pu:::::lp is to be monitored, gauges can

be installed to indica te p"::>p discharge h.ad,

SUC1p water level, and flow rate. Rtfer to

Berkeley fump Company for infomation on

meters and aauges, and recommended location.

D 8.0 - EI.ECTRICAL POln:R SUPPLY. The el.c

tric motor furnished _ith this pc:,::? ':.:~it

is designed to operate with a po"'.r supply

hzving the voltage, phase, and fre<;"Jer.:)"

characteristics st.acped on the mot.or r"A.":.e·

plate. To obtain satisfactory operation

fro:'l:1 this unit, electric ch.a:acteristics of

the pO\Jer supply u::.ust be \Jithin the follo ..:ir.;

lidts, as established by the Katior.al EI.o

tric Code, NtHA, and pump po~er de~A~d

chzracteristics:

SECTION D - INSTALLATION REQUIREHE~'S

D 1.0 - THE SUHP. The IUOP must be designed

to supply an evenly distributed flow of

water to the pump suction bell. Uneven
flow encourages vo:tex formation, noisy

operation, and c.an" also increase pO\Jer

consumption. Sump velocities must be kept

as low as possible, preferably below one
foot per second. The location of the purn~

in the Su::Ip ~an be very ilf.portant for

satisfactory operation. Guidelines for the

design of sueps are available from Berkeley

PUl:lp Company_

D 2.0 - TRASH SCREEN. Stringy material, and

solid objects that are too large to pass

through the pump. must be prevented from

enterina the pump intake. Properly spaced

trash racks, or other suitable screens, can

be installed at the lump inlet openings~

NOTE: 1'he suep must be thoroughly cleaned

before the pump is installed and op.rated.

If provisio" is not made at the Sut:lp i"let

to e"cludl trash. a Itrainer MUST be ·in

stalled ~Q the pump suction case. Basket

strainer., end strainers with &nt!-vortex
plat.. , arc eva1~able from Berkeley Pu=p

Col:tpan)'.

~ • S}':ETY. 1'he flowing water in the

su:'p Clln be very ha ....rdous. All openings

at the top or the sump should be covered

for sattty, lind to prevent solid objects

from falling into the suop.

D 4.0 • f~~ SELECTION. It is presumed that

the pu::Dp cor::p~nents "have been selected to

catch the pe;-CornJ"i!.nce require.'nents of the

system "'iell .·hJch it is tq be applied. The

column pipe asse~bly must have sufficient

length to provide the required minUnum sub

mergence. ~hen the surface of the water in
the sump is at its lowest possible level •.

U'hen the elevation of the water will vary,

it Is re,o~~nded that a s~itch activated

by the l1quld level be installed. to stop

the pump ot the minimum submergence level,

to prevent possible da~ge to the pUop.

D S.O • 11O~'l>"ING. The sup~rting structure

must hawf ,uf!ident strength and rig~dity
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D 8.2 - ELECTil.ICAL ANCLE BEnJEE.'1 PHASES

(J-Phase only), 120·.

D ·8.3 - fREQUENCY DEVIATION, + 'ero HI
from ~~eplate valce.

D 8.4 - AHPEil.ACE, (Sing!e or 3-Phase)

The highest amperage dee>and of any

leg must not exceed the Service

Factor A~ps stanped on the naQe
plate.

(3-Phase only) - Yhen operating

in the correct direction of rots

tion under. load, amperage de~nd

on any leg must not exceed 51

deviation from the average of all
three legs. (See Paragraph C 5.0

in Section C - OPERATION. for

verification procedure.)

D 9.0 - ELECTRICAL CONTROL DEVICES ANO

SAFETY. The pump unit will be startoe ace

stopped by a motor control syst.",. This

may either be manual control, or automatic,
under the control of a pilot switch.

(:-IOTE: A sign "'arning operators that the
rr~chlne 1, 8uto~atlca~ly controlled, snd
could s~art at any tl~et must be p05ted

1n clear viev of anyone near the pu=p.)

Every effcrt ~~!t be ~~de to assure SAFE
OPEil.ATION.

D 9.1 - Cil.OL~OI~C - OANCER - A CROL~O

rAULT IN AN ELECTRIC POIrt.REO

:--"CHI..,E, IlHERE T!IE POTE."rrIAL Of !Ii::

rRA..~ OF T!IE !".ACHI~E IS SICSIfI

CAt-TIY RAISEO ABOVE "CROUNO"

POTE!>'IAL, A:-IO IJHERE A PERSON

CAN COYrACT THE EQUIP~~~' OR ITS

ENVIRDlIHENT, REPRESENTS A LIFE

!'.AZARO.

THE fRAHE Of THE ELEC!RIC MO!OR

Of THIS ~.ACHI~E MUST BE ELEC!RI

CALLY CO:-l~1:C!ED TO "CROL1l0"

(CROU~uEO) fOR SAFETY. REfER TO

NA!IONAL ELEC!RIC COOE FOR

Pil.OCEO~'ilES •

Exhibit I
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D 9.2 - All electrical controls and

s_itches must be enclosed in

gtocnded metal e~closures.
.-"

D 9.3 - All wiring must be enclosed

in metal conduit.

o 9.4 - A properly sized circuit break.r.

or fused entrance switch, must be

installed on the line side of the

motor starter, to protect the power
supply system.

o 9.5 - The starter switc.h contac.t·s

must be properly si.ed for the

operating voltage and amperage
de...'iand.

o 9.6 - The motor must bo protected

against overload.

o 9.7 - There>al overload el~ent. in

the motor control must be properly

sized for motor full load current,
with amb~ent te=perature compen~

sation. Eac.h c.urrent c.arrying
conductor must be protected.

o 10.0 - LOCAL APPLICATION REQUIREMENTS.

Local electric.al c.odes, or operating condi
tions, may re~~ire additional conside~atior._

D 10.1 - LICHT~INC ARRESTORS.

D 10.2 - CROUND FAULT I~'ERRt1PTOR.

o 10. J - U~'DER VOLTACE RELEASE.

o 10.4 - TIME OELAY - If unit is under
"auto=.atic" control by a pilot

device, whereby the unit would

rest.3.rt on resurcption of power,

a time delay switch is suggested

to delay starting of the motor until

any reverse flow has stopped.

o 10.5 - SPACE HEATER fOR MOTOR.

SEC!IOS E - CESERAL INSTALLATION !ECHNIO~~S

fOR COHPONEI\"TS

Berkeley Axial Flow pumps are custom manu ..

Eac.tured units, using standard cocponents

that aro specifically arra"ged with pipe

sizes and overall length to suit the

application and pu::lp site.

!he asseo:bled length of the p""'p unit ..ill

often exceed the freight carriers limit.

!horefore, the pump is usually shipped

as coc::ponents, which are· asse.obled as'

the unit is installed into the su.",P.

follc~ing the complete seGuer.ce listed

in Section F.

=
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\1h.en the overall length will pennit unit

shipment, the pu:e:p 1s fact.ory asse:"Jbled,

except for the motor, \Jhich '1s always

shipped in .a vertical position, and the

011 reservoir ,group, which 1s separate"

After the p""'p u,:,it .. nd installation site

are ready; raise the unit and rotate into

the vertical position.. Use care to prevent
dar.>age to the pumping element. Attach the

strainer, .if used, .and lo ...er the unit into

position, following the HQuence list.d

below•• tarting .. t Item F 12.0.

!....!.:..Q -.Any fordgn material (packing mate

rial. etc.) lIIUst be removed from the pur.:p

and associated accessories.

E 2.0 - All threaded joints and Il\8ting

s',Jrface, r.rust be cleaned, to permit ready

assembly and proper fit. Chan with wire

brush and solvent.

~ - Il£QUlRED APPARATUS rOR LIFTING

E 3.1 - AdeqWlte lifting ..pparatu.,
which will provide controlled

rals1r.g and lO\Jer~ng, without side
. s\o,'ay.

! 3,2 - Littieg aling., with .uHid.nt

le=tgth t.o perc:1it lifting of various
cocr:por.ents ...1thout interference.

E J. J - Two length. of structural .teel

beac, with sufficient.• trength to

bri~g. curbing and .upport pump

lections during .......bly. Attach

bea.":>, with bol ts to channel iron

clips provided on side ot colur-n

p~pe.

E J.4 • Assortment of eye bolts, nuts,

and ,..ashers t.o be 'used for rigging

sections.

E 3.5 - Be very cautious when working

near suspended loads. Do not work

under a load. Wear protective gear.

~ • llIGGlSG rOR LlFTING

E 10.1 - J'L'HPING £I.EM!Irr (Bo\:l A......bly) •

Att~ch sling to eye bolt. temporarily

installed in diffuser flange.

E 10.2 - COll'XN PIPE, LINESIlAFT, A~ll

Sf'.ArT E~ClOSI~G TL'IlE - Il,en the

...

crane has sufficient heisht capa

bility, the column pipe can be

lo ..ered tlO\JT\ over the ·shaft. and

shaft enclosing tube, "hleb has

been previously installed on the

next lo~er section. Otherwise, the

shaft and enclo.ing tube lIlUst be

inserted into t.he column pipe sec

tion, and the entire sub-ass~bly

will be lifted as a unit. Te~pora

rily in. tall an eye bolt into the

lower ·colur.tn flange. Bring a rope

down from the eye bolt and ...ake a

dove hitch aro.Jnd the shaft

enclo.ing tube. Bring the rope end

on down and make another clove

hitch around the shaft. Maintain

tension on the loo~e end of the rope

at.the shaft knot during lift to

prevent the .haft from slipping.

Rig for lifting by attaching lifting

aling to eye bolts installed in the
upper column flange, or to cl~ps

attached t.o coluon ass~bly.

E 4.3 - DISCHARCE ll.BOIl - Attach lifting

.llng to eye bolts in the Upper
flange.

E 4.4 - BASEPLATE (Ilhen used) - Inscall

eye bolts for attach::lent of lifting

sling.

E 4.5 - HOTOR STA~D (~~en us.d) - Attach

sling to eye bolt. in top flange.

E 4.6 - COXPlETE U~lT (Ilithout motor)

Attach .ling to eye bolts in upper

~otor ~ounting flange.

E 4.7 - HOTOR - Attach sling to lifting

lugs provided on the lDotor f:-a=.t.

or in the CaSe of scalI motors,

attach sling to t\oJO eye bolts sC:;E\,"cd

into the upper end shield of the

motor.

CAUTION: Do not lift the entire

unit with a .ling attached to the

C1otor·.

~ - COLL~ PIfE A~ll DISCHARCE EL901l.

Large di&r.1eter pipe is ustd to fabriczte tht

discharge elba....nd colu.~n pip·e. to c.inimi%4!

Exhibit I
~hp".t .dO nf' R'\
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P1.Jr.1PS haveCOUNTER-CLOCKWISE
LEfTHASD threads.

The Caces of shaft ends butt·

together in the coupling, to
a33ure control of angular align
ment. Shaft. lengt.hs are. coordi ...

nated with colt=r..n pipe and sc... !t
enclosing t.ube sections. Top

shaft.s have a key way fo:" the dr-ive

coupling gib key, and a long runnir.~

t.nread ipr the t.op sha ft nut. To~

shaft. nut t.hreads are righthand,

e"cept 1-15/16 inch and larger,
Yhich are lefthand.

E 7.2 • Lineshaft couplings are ~chin.J

f=or:. ~-=:J~g~t 1:a.r st.:Jck, and have

internal lathe cut threads, ~hich

ti@hten in the direction of rotatio"
under load. A small hole is drilled
through the .ide of the coupling
at the midpoint,. to vent air while
the _haft is being installed. The
e~.c. of che shaft should butt at
the ~idpoint of the coupling, ~hich

c~" be verified through the ve"t
hole.

E 8.0 - Sf'.A.FT E~CLOSING TUBE AI:D EEARI~GS.

The shaft enclosing cube 1s furnished in
sections, which are joined t.o each other

the ends by bronze couplings, yhich also
serve a. alignQent bearings for the p~~p

line.!~~ft. The ends of t.he t.ube sections

must be butted tightly during installation,
to provide aligr:.ent of the pump unit
bearing s)"stei.:, and to seal against le!k.!ge.

Internal threads are lathe cut in the encs

of the tube sections, and t.ighten in

the direction of puop rotation •. The ends

of the pipe sections are machined simul

taneously, to assure t.hat the faces a::e

Shaft ends have lathe cut tr..reads, parallel to each other, and perpendicular

to keep clearance to a minimuc for to the centerline. Two five foot sectiQ~~

radial aligcment control. Shaft and one bearing are faccory pre·asse~bl~d

th:eads tighten in .the direction on a ten foot length of shafting, to.
of purr.p rotation. (See Section create a c:odular unit for ease of assE..'7.~ly.

E 11.0, "Rotation".) If necessary Co asse:nble a ten foot r.::l~•..:le

CLOC~lSE pumps have RlGtrrllAND in the field, proceed as follows:

h d Exhibit It :ea s.
Sheet 50 of 85

friction loss and velocity head. A taper
section 1s used to expand from the pumping

el~ent bovl size to the larger col~,~

size. The discharge elbow outlet is
usually plain end pipe, ~-or· connection to
tRe system piping with a Dresser type
coupling. A flange with register fit is
p=ovided at the top, for mounting the motor.

Short. units have the discharge elba", and

taper piece welded together as a single
piece. These units are usually shipped
pre-asse=bled with the p~ping elecent.

Longer units have .eparate discharge elbow
and taper column .ections. Very long unit.
",111 have one .or more .st.ralght intcr:ledlate

sections. Separate sections are Joined by

flanges.

E 6.0 - fUN(;i:ll JOINTS. The ccl=:: pipe
sec.tions acd discharge elboW' are c.onnect£d

together with flanged joints. The flanges
are machined flat, perpendicular to t~e

sCAft centerline. Male/fe=ale registe:
fits are provided for concentric alig~en:

of the sections. It 1s not c.o==on practice
to seal the joint, since leakage is cinimAl.
H:~ever, if a leakless' joint Is desired,

a thin coating of plastic gasket or silastic
sealant can be applied to the flange face
just prior to a! ..",bly. Tighten flange
bolts In opposlcg pairs, . to assure even

clo.ure of the joint. Verify that the
joint i. closed all around.

!....2.,.Q - SHAFTlNG AI:D COlJPLII:GS -

E: 7.1 - Prior Co shipcent, line s!'-.aft

ing is straighte"ed to within O.OOS
I

inch ma.xiar..ua t.otal indicated runout.

Control of vibration and bearing

wear ~111 ~epend on car~ and

handling and Bsse..~bly 01 s;-.Qf:.ing.
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E 8.1 - Thoroughly el.ae on. b ••ring,

on. t.n foot length of lineshaft,

and tlo'C fiv. foot tub. s.ctiens.

E 8.2 - Coat the thr.ads of the b~ring

with oil. On••nd of the bearing

Is turned" b~c1( on the 0.0., to pro

vide a wr.nchi"S surfac.. Ihis

.nd of the burinS is to b. on the

epper sid. in the final ass~~bly.

Engag. the bearing inte the .n~

of the sectien of .hAft .nclosing

tub., and scr.w b.aring hAlfway

into the .nd of the tub••

E 8.3 - Coat the shAft surfac. with eflo
Slid. the shaft .nclosing tub. sec

tion, with b.aring in plac., onto

the shaft.

E 8.4 - Sli~. the s.cond five foet

l.ngth of shaft ."closing tube down

over ~he shaft, acd screw onto
b.aring protruding froe th•. first
sec.tion, leaving a lap approximately

1/4 inch b.twe.n the tub••eds.

Apply pip. joint eocpcund, or other

ell end water resls:ant sealant,

into th.: gap.

E 8.S - Scr.w the twe tubular s.ctions

into tight butt centact, with twe

large pipe wrenc.hes, 3queezlng out

all exc.ss sealant. CAUTION: Ihe

tub. joint must b. tight .nough to

prev.nt leakag. of ..... t.r into the

tub,1! through the joint, however,

ov.r tight.ning of the sr~ft

enclosing tube section cae result

in coepressive fa~lure of the pipe,

resulting in a flaring at the ends

of the pipe sections. Such a

failure can cause a misaligncent
of the shaft eeclosieg tube and

shaft bearin g syst";'. Dc net over

tight.n the tube joint.

E 8.6 - ~ip. exc.ss s ..lant oCf outside

of joint. and inspect to verify

tr~t the tube ends are butted.

E 9.0 - ASSEMBLY OF THREADED f"RIS.

And shaft enclosing tube sections are

Shaft

matc.hed for length with colw:r:n sec.tions,

to provide proper "stick.c.p" during assl:!:lbLy,

and lIlUst be properly combined prior to

a"tcbly.

The lineshafting and shaft enclosing tube

threads c.an be ~ross threaded, if care. is

not taken at the beginning of an engaEement.

HOI[: ~en using pip. wrenohes to tighten

a thr.aded joint, 00 I'OT bend the shaft or

ef1closing tube. Set \J't'enche, with hz:'ldles

adjacent to each other, so that only torGue

is applied, without force to the side.

Coat the shafe ~hreads with oil.

Center ~he lineshaft perpendicular OVer the

s~~ft coupl1n;;. With the wdght of the

shaft forcing do~, slo~ly roeate the shaft
BAC1C\.'ARD (Lo'csening direction. See "Rotation,

Section E If.O), until the ~hreads can be

heard, or felt, to "elick", indicating that

the threads are al1gned for proper engag.
ment, th.n rotate the 3haft £ORII"RD (tighten

ing direction), into the coupl1ng. The sh.<Ct
s!-.:>uld sea" i;,to the coupllng threa~s by

b.!.nd, ""ith very little resistance, until the

.shaft end, butt.. .If resistance is exces.si,,"e,

~ete~ine cause and correct before p:oceedi ..g.

Use t""O sc:.all pipe wrenches, one on the upper

shaft and one on the coupl1ng, and apply just

enough torqu., to verify that shaft ends

are in firm contac t. CAtrrIOS: Ove:-t~:Guir"g

can gall the shalt faces, and caUSe mlszliin

ment. Final tighteDing will b. accomplished

.by applyieg a torque with the motor as des

cribed in Paragraph [ 13.0, "SHAFT TICr.rE~I~C".

The shafe enc.losing tube thrE.ad eng.aiic.ent

procedure is the sa.=e as for shafting,

except that sealant Is used, an~ the joi~t

is butted tight with wrenches.

E 10.0 - VERTICAL HOLLOI:S!!Aff HOTOR D?l\'[

COi;"?LISGS. The p=p shaCt passes up"ud

through the hollo"shaft of the motor, to

the drive coupll;,g at the top of tho :r:o~c~.

The hole in the motor shaft is substa~tiGiLy

larger than the shaft. to simplify.co:or

installation. Th. drive coupling Is bcrt~

a fe~ thous~ndths over shaft di~eter, to

a~curatelY·cent~r the shaft. The drive

Exhibit I
Sheet 51 of 85



INSTAlLATION 60"'1
PCS PRIME PUMP, INC.

[ 10.2 - The "Non Reverse Coupling",

(NRC), will prevent rotation in the
reverse direction for any reason,

S",,1C~. as back sa:in on shu:' do \0,71., or

electrical phzse reversal~ The
~KC is available for counter
clock~ise rotation only. Depending
on the motor manufacturer's design,

SOCE ~"RC couplings are bolted to
the top of the motor shaft. Others
fit do~"Tl over drive pins, as 'With

coupling HCST be re~oved while installing

the ~tort to !%11nic.lze: the: risk of contact

vith the top shaft, vhile the motor is
being lovered into place. Verify proper
rotation before: installing the drive

coupling. (See E 11.0.) .. "

Two k.l.nds of drive Couplings are used vith
the vertical hoIlowshaft motors for Axial
Flow Puops.

E 10.1 - The "Self Release Coupling",
(SRC), i. fitted over drive pins
at the top of the lllOtOr shaft,
and 1s held in place by the veight
of the .haft and propeller, and
operating down thrusc. If the
lineshaft should unscrew due to
accidental application of torque
in the reverse directlon~ the

sac will ri.e on the drive pin.,
minimizing ...islt of dama.ge to the
lineshaft. NOTE: If this should
happen, all 3haft threads must be
properly tighcened before the pucp
i. operated. (See.E 9.0) The
SRC can be used with both clockwise
and counter-cloc~lse pucps.

~All.NING: Pucp. with Self Relea.e
Couplings viII spin backward vhen
power is shut off, and if the a=:ount
of water returning through the p~p

Is sufficient to sustain prolonged

back ~pln, the unit can attain ve~y

high rotative speeds, which can
cause damage to the p=p. In thls
case, an automatic check valve must

be installed to prevent back flow
through the discharge pipe.,

the SRC. Exhibit I
<::h""t ~? nf R~

E 11.0 - ~.oDo. ~tRS AND ROrATION. Berkel
A:ll:ial Flow Pump model nUlDbers .re a cOClbin.J,'"
ti,n of two sets of numbers. The last two
digit. are the no~inal di~~eter of the ~ro

peller. The one or two digit Set preceding
the propeller ~iameter sho'Ws the size of
the column pipe and di scharge elbov.

The direction of poop rotation is dete~in~d

~~en loo~ing do.~ fr~= che top.

Hodel, with ODD number propeller diameters
(07, 09, and 13), rotate CLOC~SE. and
have RICHT-HAND lineshaft and s~Aft encl~,;r.&

~Ilbe threads.

~~dels vith EVEN n~ber propeller diaoete~.

(10, 12, 16, 20, and 26), ...otate COU:-'!ER
CLO<;..1lISE, and have LEFT-HAND lines haft
and shaft enclosing tube threads.

~A!NING: OPERATION IN REVERSE ROTAnO~ 0,·

A P~"Xl' \lI,;; n:'U:...nED LINESHAFI CAN RESUlr
IN DI..'V.GE TO TIlE SHAFIING AND OTHER
COMPONENTS. (See E 10.0.)

Before the ~tor drive coupling i, install~~.

relove prote.ctive covering fro::J the c~t·"r

opening" turn motor shaft by hand to check
for free rotation, then by momentarily

"energizing the motor,.check the unit for
correct direction of ro~ation. If rotation
is "vrong, inte"rchange any two motor lEads
to reverse the direction of rotation of a
J"'ph..!.se motor. Fer si:gle-phase motors,
see ~c~or manufacturer'. instructions for

reversing.

E 12,0 - ADJUSTHE~'! OF PROPELLER POSlrIO~.

rhe propeller position is adjusted, ~efo:.

starting the unit, by raising the propellE~

and sha!t and syst~ with the top shaft
nut at the motor drive coupling. After
the ~otor il installed, and correct ~ota-

tio is verified, ass~ble the drive ~ouplir~.

gib key, ~~d top Sh3£t nut at the top of
the motor. Run the top shaft nut do~~ C~

the top shaft thread, until the bottoCl fac.
of the nut contacts the upper face of the
motor drive coupling. At this point, the
propeller is at the lovest pOSition. ~ea

sure the distance fro~ the upper fac~ of
the nut to the ~op of the shaft. Care~ully

turn the top shaft r, ~t do\o,"Tl on the sha!~.



PRIME POMP INC.. , pc; 9

thread, to rai3e the shafting and propeller

systo:> approximately 1/4 inch. This adjust

=ent is not critical, but the shaft and

propeller must be free to rotate. Alig~

a hole in the top shaft nut with a tapped

hole in the drive ..coupling, and install

the top shaft. nut.. lock screw.

E 13.0 - S~~ TICHTENING. ~en installing

sh..a!tlng, use only encugh t.orque (with sr:::.all
pi~e wrenches) to be Jure that. the ends of

the shafts are in conuct. (See £ 9.0.)

After co~pletion of the installation, And
after p:-opeller position is Adjusted. =aen

tuLly apply power to just bring the =otor

up to nor=al operating speed, then stop

1=ediataly. The starting 1clpulse of the

ClOtor will cause All sections of shafting.

to tighten without any side loading. Aft.~

tight.ninl shaft threads, verify cor~.ct

pr?peller position. (See E 12.0.'

StCTION F - INSTALLATION SEOUE~CE

F 1.0 ~ CllECK OlJT And prepare unit and sit.

for installation.

~ - sn bowl asscbly secur.ly in a

v.rtical polition aloegside the installation

openina. P:ovide clea~aDce fo= suction cas~

b.aring by blocking under suction beil.

~ - PREPARE the botto= col~n section,

shaft. and shaft enclosing tube for asse::~ly,

and ril for lifting. Prepare all thr.ads

for asse::bly. Lift col=. shaft, and tube

sroup OVer bowl ass""bly. Keep t.r.sion on

rope to tighte~ cleve hitches, to prevent

slippinl.

~ _. COAT shaft threads with oil. Sc:.w

into shaft coupling until' sh.a! t. ends butt.

(See ~ 9,0,) Coat the bearing th~••ds ~ith

oil. Sere..- shaft e.nclosing tube onto bearing

thr.ad., Apply s .... Iant. and ...k. up tight

wit!> ..... n~h.s. (See E B.O and £ 9.0.) Remov.

rope and eye bolt.

~ - ~.AKE-l1P flange joint b.t"••n bo~roCl·

colt.::'In sectlon and bowl asse::1bly. Ve::ify

thzr jotnt is compl.t.ly closed all around.

F 6.0.- LIFT column and p~ping .l.m.nt sub

asse::bly to live enough clearance for the

inscallation of che strai~er.

~ ~ INSTALL suction straine~ ("he~ u.ed) .

If a stralner with anti-vortex pl~te is

used, scrainer guide vanes'must be aligned

with ehe suction bell ribs. Hark the top

of the scrainer Co show che loc:aClon of one

of t.he gu'lde vanes. This vane must be
aligned with !:le direction of flow In the

sump, Co minimize interfe:ence~ As the

pucp is installed. ke.p the mark pointing

in th~ proper direccion.

.F 8.0 - LIFT column and bowl sub'aue,"bly

and lower inca inscallation opening.
Supporc sub-as sembly with cross bealts

bcJlced againsc t.he char.nel iron brack-ecs

on the column pipe.

F 9.0 - fOUR approx1Jllately on. c"p of

lubricatiT\& oil (Se. H 2.0) into upp.: end

of shaft enclosing tube. InsraU bearing.

Install lineshaft coupling.

F 10.0 - iNSTALL {nte::o.diat. s.~tions

(when used) following F 3.0 through F 9.0,

above..

F 11.0 - PlI.EPAilE the disclulrg. elbow and

upp.r sec tions of shaf< enclo sing tub.

with ~op shaft. and rig for lifting. Lift

ove= sub-ass~bly in che installation
openiT\&. ~.ake-up shaft and shaft .nclosing

tube. Lower the discha:g. elbow into

pOsit.:!.or., and make-up flan;e join:.

NOTE: If disc!1arge elba.' is to b. lo~.r.d

over shaft and shafc enclosing tube pre

viously insulled, guide the upper shaft

arid shaf< enclosing tube carefully th:OU&~

the hole provided in the discharge elbo~,

to avoid d.&!Iage Co the upper s~~f':. and

shat~ enclosing cube.

r 12.0 - RIC <he entire unit fa: lifti:.g.

hise t.he unic Co clear, and rc::ove the

support beallls. Align with the discharg.

pipe, and lower che entire unit into

posicion in the installation openi~,.

Support <h. unit wich the pucp =ocnting .

angle iron seccions, or baseplate (if used).

F 13.0 - ASS~LE the packing cup scuds.

gask.t, and the packing cup into the

discharge elbow; and seCure in plac.

with nuts. Install the O-rinl and packing

sleeve over the shaft ~nc'losl~g t~be in th~
. Exhibit I

_Lr"_.OC:
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nl..!t.

uni t to

shaft

(See

destination for the

propeller position, and
nut to drive ooupling.

INSTALL gib key and top

SET propeller position.

VERIFY a safe
be pumped.

F 20.0 

F 21.0 
E 12.0.)

F 22.0 - INSTALL oil reservoir and Oonnect
oil tube to tension Dut. Connect solenoid
valve leads to eleotrioal po~er. Fill
reservoir with 011.. (See H 2.1.)

F 23.0 - HOML~~ARILY energize the
tighten shafting. (See E 13.0.)

F 25.0 - REPLACE "Illotor oanopy.

water to
F 26.0 -

F 2'.0 - CHECK
.look top shaft

F 27.0 - STAAT the unit, and. set the oiler
drip feed valve to a flow of 6 to 10 drops
of 011 per minute. ~ile the unit is r~n

~ir~. plc~e index finger on the side of the
tension nut, such that the finger touches
the side of the tension nut and the top of
the paoking oup simultaneously, to oheok
for relative motion between these t~ parts.
If the tension nut is felt to be rockir.g,
relative to the packing cup, stop the unit
zr.d tighten the tension nut.

F 28.0 - UNIT is now ready for servioe.

SECTION G - OPERATION

G 1.0 - STABTING. The unit will start when
the control system 8ctuates the ~otor star
ter to energize the rlotor". The lubricatio:1.
syste~ solenoid valve will automaticzlly
open. Refer to Paragraph H 3.1 for adjust
cent of lubrication syster:'l flo ... rate vzlve.

G 2.0 - STOPPING. The unit ~ill .top auto
matically when the control system deactivat£s
the motor st6rter. de-energizing the motor.
The lubrication syste~ solenoid valve ...ill

dose, stopping the flow of oil.(See Paragraphs D 9.0 and D 10.0.)

F 17.0 - CHECK motor lead grouping against
nc~e plate diagram for the available voltage,

znd u.ake electrical connections for motor and
control.

===='L:=:==,==::=======r====~===~~
pao~ng oup. Pour about one oup of oil d d .O'JT1 over rtve pins, and are: not bolted.:
into the top of the shaft enolosing tube.
Install the tension nut. Tighten the
tension nut securely, to ,compress the O-ring,
and to pull the tube and bearings into
straight alig~~ent.

F 1'.0 - TEST the top of the motor mounting
flange with a spirit level. Cheok both
parallel and perpendioular to disoherge
centerline. Adjust the mounting as nec~s

sary to.make pump vertical oenterline plumb,
then look pump mounting.

F 15.0 - CONNECT pump disoharge elbow to
disoharge piping syst~.

F 16.0 - REH~VE motoroanopy and drive
coupling. Cover openings in top of motor
to prevent entry of foreign material. Rig
motor for lifting, and raise over unit.

Lower carefully over top shaft. Do not
pe~it contact between top shaft and motor

quill. Rotate motor as nec.essary to align
the oonduit box with eleotrioal power.
Engage motor onto the register fit on

motor mounting flange,. and verify that the
gap is closed. Seoure in plaoe with bolts.
When the motor is bolted in plaoe, the top
shaft MUST oenter in the motor quill. If
the shaft does not center, shaft may be
bent, or unit may be misaligned. Te'"pora
rily fit the gib key into the key seat, and
use a crescent WTench to rotate the s~ft

IFO' in the direotion of normal pump rota
tion. A bent shaft will change position
...·hen rotated. If shaft is not centered. but

does not change position when rotated, motor
r...e.y not be seated properly, or the pump ver
tioal centerline is not plumb. Looate oause
of misalignment and correct.

F 18.0 - CHECK rotation. (See E 11.0.)

F 19.0 - INSTALL motor drive ooupling. Tigh
ten "1\C coupling hold down bolts 1n aooor
c.~ce w~th motor manufacturer's specifice
tton. (SeU Release Couplings are fitted·

Exhibit I

G 3.0 - OBSERVE OPERATION. I.'hen the pu:::p
and system operation has been stab~lized.

verify that the pump unit 1s operating
properly. Observe the fo11o ...ing:

G 3.1 VIBRATION - All ro~ting maohinE'
can be ex~ec.ted to prod~ce S01e
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vibration, however. excessive vibra

tion ,an reduce the Ilfe of the unit.
If. the vibration seems excessive,

discontinue operation and refer to

"Trouble Sho.oting'· section of this
instruction",

first connection combinat.ion in a sequence ..

Seart the unit and a~hieve steady state

output. Measure and record the amps in the

three legs. A.dd the three a",p re.dings to
gether and divide by three. to obtain the
average.

C 3.2 - NOISE - \/hen the unit Is opera
ting under load, listen closely for
un~sual sounds that aught Indlcate
t~t the unit Is In distress, Deter~

mine the cause and correct,

C 3.3 - OPERATINC T~ERAnJR£ - During
operatlon, heat is dlsslpated from
the frame of the electric motor.
After a short perlod of tice, the
surface of the motor frace will be
qulte warm (as high as 150'r),· which
is nor-..al. If tbe surface te.=;>era
ture of the motor Is e~esslve, dis

continue operation, deter-~ne cause
of excessive temperature rise, and
correc.t.

The p~p unit is cooled by the
llquld flo~~ng th=ough it, and will
ncr-..ally be cool to the touch.

~ - OaSERV! PERFOR.u.ANCE. Ilhen all pipe
llnes are filled, and the p~;> and syste~

are operating at a study state co ..ditlon,

verify that the flow rate Is satisfactory,
and tha t the power deoand is norttal.. Observe
the suop, and verify that flow is satisfac

tory, vith!>ut excessive turbulence or severe
vortex funnel fo~tion that could carry
alr down to the p~p intake.

C 5.0 - VERIFY SATISFACTORY 3-P~~SE BALANCE.
C3-Phase motors only.) lJh~n ope.ating in
the correct direction of rotation at intended

load, the a=:pe.:age de.::1a.nd OD any leg must not
exceed five percent deviation froc the

average of all three legs. Verify as follows:

If the output te~inals on the ~gnetic motor

starter s~itch are not already identified,
label th·... "L II "L" d "L" ACte'...... I' 2' an J" ..
correc::' direction of motor rotation is ve:i

!iec, labEl the cor.c!"..:::tors fro:n the .a::otor
"I II '"r" d II II d' hl' 2' an T3 • accor lng to t e COr::lec-
tion to the sta:'ter. tet'Qinals .. This is tt-.e

'.

Subtract the average amps from each of the

three leg readings, to determine which has
the greatest dlfference (deviation) from
the average. Divide the greatest deviation
by the ~verage, then multlply times 100 to
obtalnthe percentage deviatlon.

If the grutest deviation 15 le.. than 51;,
then 3-phase balance is acceptable. If the
greatest deviation exceeds 5%, the systeQ
is DDt well balanced and a second cQn:lection
must be tried. A.t the te~nals to the
motor starter, reconnect motor lead TI to
terminal L2 , T2 to L3, and I 3 to Ll • The
motor will continue to operate In the 'a.~e

direction. Jlepeat the readlngs and calcu
late the percentage deviation as above.

If the devlation stlll e~ceed. Sl;, reconnec:
in the third combinAtion with II to L3,
I 2 to LI , and I 3 to L2:
Repeat the readings and calculate the per
centage deviation. If a satisfactory com
binztion is found,.~rkmoto:, lead! for
future re-connection. If the g:,eatest

deviation cannot be reduced to- less than

5t by one of the three cocbinations, consult
with the power supplier.

SECTION H - MAINTENANCE

.!i....L.Q - KEEP THE STRAINER A~ll SUXP CLEAN.

H 2.0 - PE:aFO~~CE. Observe the output
of the unit periodically, and co~pare

agalnst its recorded Initial p~rfo~nce.

If performance has changed notlceably,
determine cause and make adjustment, o~

repair as necessary to recover original

per f 0 rt:".anc e.

H 3.0 - LUBRICATION.

H 3.1 - The lineshaft bearlngs are
lubricated with oil. A covered

oil reservoir ~ith sufficient ca?a

city (4 qts.) for about 72 hours cf

Exhibit I
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continuous

the top ol

!IiOD nut.

operation, is £Dounted at

the pump, above the ten

The Dll is contain.d in

the reservoir ~t atmospheric pres
sure, and is gravit)' fed through a

tube to the tension nut, located at

the top ol tho discharge elbov, or

in tho base Df tho !:lotor lDOunting

stand, from ""'here it drips downward
into the shaft enclosing tub., to

tho lineshalt bearings. A lol.noid

valve allovs D11 to flov onl)' wh.n

the pump is Dperating. A sight l ••d
valve 1. furnish.d to provide for

adjustm.nt Df Dll flow to l1nuhaft

be.ar1~s, Set at approximately 6 to

10 drops p~r !:linut••

Ch.ck all reservoir p.riodiCAlly,

and add oil as nec.essary to maio ...
tain an ample suppl)'. Al~y. r.lit

Dll reservoir lie! properly aft.r·

filling.

Th. oil used should be an ISO visco

sit)' grad. 32 turbine or ....'hie. all,
stered and appli.d with cl.an con

t.alners. See attac.hed list for sooe

Dils that are availabl ••

H 3 .. 2. .. The suctiG'Ol case b~arlng is

packed with graphite gr.as. during

asse:::nbly, and does net require re

lubrlc~ion service.

H 4.0 - fEILFORMANCE AND J'I.llTS IHfOIU'.ATlON.

Perlot1Daoc. curves, and parts id.nt1!ication

drawings and lists, are available for your
B.rkele)' Axial Flow 2ump. T~is inlo~tion

can b. obtain.d froOl ),our authoriz.d Berk.lo)·

PUl:lp Cocr.pany deale:-. or b)' ca1ling Berkd.y

PUl:lp Co",pany, toll fr .. ( within tho Uc..1t.d

Stat.s exc.pt California, Kavaii, or Alaska)

at (800) 227-1088 or toll (415) 843-9400, or

,".,.it. Berkd.y P=p Co",pany. P.O. Box 2007,

Berk.loy, Calilornia, 94702. ALIlAYS r.fer

to ~D£l NIM3£R and SERIAL NU!'!BER of unit

when requesting this Infor=ation.
Exhibit I
Sheet 56 of 85
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SECTION I - TROUBLE SHOOTING - The reHabi

U ey and performanc.. of EEJU(D.E:'{ Axial Flow

P\mlps ~ve been proven over many yurs of

service with unie.. thae have been properly

appUed and _inui;,.d. If operati"i pro

bl_s should appur, pI....... review ehe

following guidelin.. s ~o i.olaee ehe problem

aru, and take c.orrective .et.1C1n. The:

following Ust shows ~he principal c.suses

of probl"",s, and presumes ehae ehe Pl::~

has been properly performanc.. matthed

againse your pipitl8 .yscem requir"",ent.,

and ehae ehe ..lecerical power av.ilable is

adequaee for ehe lIlOeor r ..quirements. Ah••ys

examine ehe easiese probable cause firsc.

CAtrTION: IlI!E:N TROUBLE SHOOTING PO\l£i\

DRIVL'/ MACHINES, BE THDUCIITFln. A.\1l SAFE.

If, aft.er checking t.he pri~c.lpal c.aUSes of
probl=s she"" in ehe Uble, the operation

probl~ cannot. be resolved, c.ontac.t your

lotal Berkeley ~p Co~pany autherited

dealer, or call Berkeley Pu:p Coopany,

Berkeley, California. Se. H 3.0, abov.,

for the phone tru:I:I:l.bers and addressl!s.

Be prepared co ideneify ehe ~del =;e:
.nd Jerial cumber of t.he unit, and

de'tribe ehe sympeoms of the proble,.

1'ItOBABL£ CAUSE

S'iMPTOH . Croup I ';roup II Croup III

-tIoeor and Control ~pUnic Sy,te::::

A E C D £ F C H 1 J K A B C D [ F G H I J K L A B C D E F C H

;ll IJ
--c-

Hotor 'WOn't run It XX X X X

!'loeor n:r.,s. bu t no xxi I I'Water deUvered. X X X X X

Noe ..nough flow raee III Ix XX X X X I X X xix X X

Noe enou.gh 'Pt'ltssu:re xl X XX X X X X X X X

Ioieial output .aeis-

fateory, then dimini-
. ,.

shes XX XX X X X X

E~esslve vibration" X X X X X X X X X XXX X Ix X xl
Unusual noise I X X X X X X X X XXX X X X xl
[xc;ssive te:.perature

" Ixrise 'x XX X X X X X

Exc.essive a:cpere
xix Idemand X X X X X X X X XX

Abnonnal bearing 'Wear· X X X X X X I I

Exhibit I
Sheet 57 of 85
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I CAUSE I [ CORRECTIVE ACTION

- -
--..

Exhlblt I
Sheet 58 of 85

1. HeToR ~~ CO~,ROL -
A. No voleage in pO\.le.:' syse"", Check phase-to-phase on 'line side of disc.onnect

s\litch. No tify pa\ler supplier.

.8. No voleage in one phase -che~k phase-eo-phase volt.a.ge on line side of 5 toG n.e r
c.ent.l.ctor. Locate open clrcuie (circuit breake;;-,
fuse, brok.en c.onne~t.ions. eec. )

----
C. Lo,", volt..!!ge at Enotar See ~aragraph D 8.0. Di sc:US 5 wi th po ....er SUppliEr.

I
-_.-. -

D. Motor leads improperly gro,",ped Refer eo lead grouping diagram for moeor.

for voluge .._-.
E. Control fallure Check pilot device, starter c.oncac.tor. H-O-A

Sl! lector .~switch, etc. .. r for .... Uunction. _0_- ._
F. The:-=.a.l over load switc.h open Relet. Che~k for drag or other mechanical ove:lt;"ac.

Vedfy accep'eable J-p~~se balance. Ver;fy proper
slze of ove~load proeec;tion devic.e.

I
_._-_. -

G. Iasulaeion failure Check 010 tor vindings eo gnlUnd vi th SOO vole megc:~r.

H. Open vinding Check motor leads leg-co-leg vith o~eter.

I. Frequenc.y variaticn Check frequency of power sys:em. !+...:!'t no~ deviate
froID motor naa:u~: plaee rating.

J. lnadEqu.ate: lubriearion Replace failed bearings. Refer eo motor martUfac.-

turer', lnstruc.:lons for lubricane type and Arn:)unt..
and serVice intervals.

11:. Loose Da=-ts Locate and re:oa1r.

II. PU!iP UNIT

A. Flo\l th:ough serainer cocpleeely Clean straioe:, and _""'p.

or pareially obseructed -
B. flo\l through p~ co~leeely Loeal.~ and re:oove obst.ruc.tic:'l.·

or partially obseructed

C. "":-O:1g direc.tion of ro t.ation Re\"er.se rotation of J-phase moeor by interc~nsi~~

! ~ny t\lO Iuds. WAJlNlNC: If p~~ has been o~e=a<e~

under load vieh incorrec e rotation, shaftins may be

uncoupled or diseoreed. ----
D. Propeller lease. on shafe I lepair.

'~I
E'I

Inter.>al lukage Inspect p=~in, elemerrt for wear of controlled

clearances. ._- j

f. I
Exter""l leakage Exa::.ine p=ping e 1 e.-nent and col==: assc:bly for I • ."".!

I - ---l
C. Te:'ls.ion nut eoo loose Tighten. (See i'aragraph f 27.0.)

H. Shaftin/; not straig!"".~ I Straighten, or replace.

JI. t'..isalig=ene I Cerrec: aiig.-: ene •

J.I ioose pans I Re~.ir.-- _..... - '. -
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I CAUSE I I CORRECTIVE ACTION I
II. PLIHP UMT (Continued)

K. Inadequate lubrication Refer to Paragraph H 3.0 for lubricant type and

feed rate a Check oil supply, adjust sight feed

valvea Verify that oil flows freely through

tube to tensio:1 nuL Replace failed bea=:ings.

V~rify proper alig~ent of shaft. NOTE: If

water fl0"""5 up ....ard through tension nut around

shaft, one or more shaft enclosing tube joints

may be loose. See Paragraphs E B.O and E 9.0.

Sealant at the tube butt joint may be necessary.

Joint must not leak.

L. Shaft broken Replace. Determine cause and correct.

1I!. MECHANICAL INSTALLATION AND PIPING SYSTEl1

A. Piping System Head Demand at Comp.are system pressure and flow rate require=ent

design flow rate exceeds pump against pump characteristic c.urve. Check for closed

capablli ty (pipe siz.e too small, or partially closed valve in discharge piping syste~.

flo,", rate too high, etc. ) Reduce system pressure requirerwE:nt. IncrE:a~e P:'ESS""::-"

capability of pUI:lp.

B. Pump Opera ting Head too high Check for obstruction in dischargE: piping. Increase

pipe size~ Reduce vertic.al lift. Increase motor

site.

C. Insuffic.ient suhilergence Adjust liquid level control to increese sutcerge;"'lce.

D. Air or gas in liquid Increase sul::nergence ~ Baffle bet ...'ee:1 Sl.:.=:? inlet..

end pu:np intake to separate air.

E. Turbul enc.e in sucp Baffle to $Q1ooth flo ...·•

F. Approach velocity too high Increase depth of liquid by adjustir,g liq·"id leVEl

control. Reposition pu:::::lp in S\JIri.p.

G. Pump mounting not sufficiently Stiffe:1 mounting. Isolate p=p fror::: pipine; forces
rig~d with expansion joints, or flexible con:1ec to:' s.

H. lnadeq-"ate • Provide sufficient air re;.\ove heatventilatio"n exchznge to

rej ec ted by unit.

Exhibit I
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Molor

Top Shaff

Mixed
Flow

Pump

Oil Reservoir

Column Pipe

Solenoid Oil Valve

Coupling and
Line Shall Bearing

Tubing Tension Nut

Shaft Enclosing Tube

Axial
Flow

Pump

For extremely severe applications. re
placeable bronze bowl liners are avail
able for both the Mixed Flow and Axial
Flow pumps. Utilization or these liners
simplifies maintenance in certain areas
where unusual wear may be antici
pated under certain pumping condi
tions.

These pumps are available with product lubrication as well.

Bronze Bowl Liner

L-------- Suction Case

r,:;----- Suction Case Bearing~ -.:~~=

-

~xhibit I
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SPECIFICATIONS
Motor: Heavy duty vertical type with ball bear
ings. Solid shaft or hollow shaft design available
to meet specific requirements of individual in
stallation.

Motor Shaft Coupling: Flanged and bolted type
on solid shaft motors for Axial Flow pumps',
keyed to motor and pump with simple adjustment
for setting impeller clearance. For vertical pro
peller pump settings, a non-adjustable, sleeve
type coupling is used. Hollow shaft motors are
available with a self-release coupling, or a non
reverse backstop type.

Discharge Elbow: Welded steel construction, de
signed and manufactured to maintain highest
efficiency. Coaled for maximum protection
against corrosion.

Column: Same construction as discharge elbow,
Tubing tension nut in head holds shaft enclosing
tube and shaft in perfect alignment. Enclosed
line shaft bearings of high quality bronze, oil
lubricated. Threads tighten with shaft rotation.
Special machining results in exceptional
accuracy in column alignment, providing ex
tended pump life,

Oiler: Extra large capacity external oil reservoir
equipped with automatic solenoid oil valve and
adjustable sight feed oil valve.

Pump Element: Bowl is close grained cast iron
with extra smooth interior guide vanes designed
for best efficiency. Oil lubricated, long diffuser
bearing aligns and 'supports shaft. Cast bronze
impeller is custom fitted to each pump applica
tion. Accurately machined, polished and bal
anced. Engineered for maximum performance
and smooth operation. Suction case is cast iron,
designed to provide ideal water guidance at mini
mum submergence. Guide vanes support grease
packed end bearing, lengthening life of other
tlearings and insuring long pump life.

Prime's Axial and Mixed Flow pump users ben
elit Irom Prime's accurately machined parallel
laces and tenon Ills. This precision treatment of
vertical pump components results in smooth,
ellicient operation, extra long pump Iile and low
maintenance costs. Prime's flanged column can·
struction facilitates pump, or motor extension in
the lield. No machine work required.

,'i',

.. -;

""'-':,,!., ,"'."-- .-", "

;,.-

, ,'~....

,,'.-- "' ....~,l",~_ •.,--."., ...... : ' <

-k·:· ~' "~
.' . ," ';~~.. ' ,-;, ,": ". "-"

;{ ,::;~':;~-;~: -:2;~~ '~·~;iJ.,~;j.i;:;~.;~~{<))~-<·.- .
.': INClINE;dNSTALLATIONS ,',',

_'. ';, .-;~~" ';l'•.,~;..,.i::~C'{~,~~?:~'!;t~:, ',",' ;.,.=''',.~/. ";,,; c'

, A modlfled'verslOnof the Axial or Mixed Flow
pump is avaiiablElthr Inclined installation. This
pump is equipped' with a special angle discharge
elbow,and'is used with a solid shaft motor only.,

",~' :~:' '= ,1'1'~'~~"~''',H''>'~'';';',~_" ',;', ',-' , "_ .''''-
The incline "installation ellminates the expensive
platform structure" commonly required with a verti
calinstallatlon'i"switches and controls'may,be
mounted on high ground and motor servicing can
be accomplished above high floodwater level.

Pu~psforiiicli~e appiicati6n~"~r~ cusiom'designed
to meet'specific requirements. Contact the factory ,
for further information.

"f:,';:~ft~~:;~i~,~.. ~~,..<•.•.•~"jf?i~t:r:,!:.::S,:'/:'--

, ':".



(PICAL INSTALLATIONS

LOWEST WATER LEVEL

-r- , '
COLUMN • :STATic' ,

LENGTH I /':'~-=' , ..
_=-M:':: '.~ ,

~,'''''=::;'., MINIMUM SUBMERGENCE-::-: J....::.."-" .. ,
..":~-::-:-::' :,:;;; :; ~--r--

LOWEST WATER
LEVEL

FLAP VALVE

='''r~ ~ ,!: :':';TATI~ HEAD

~ tMINIMUM

L
SUBMERGENCE

.....1"-""!OIIfo: _

i=:-=-= -
: y::"_" 'ic HEAD
, "":.-=-",,,:,
~ :'•.~~:: : ":
'" ~ ~-

COLUMN
LENGTH 191.:1
~ii.

~j H~,: ~ ''-------
MrN~ .•..••• ''';'':.~, - LOWEST WATER
SUBMERGENC?' . .•• ' , -' LEVEL

T

VACUUM BREAKER

AIR RELEASE VALVE

NOTE: WHEN SIPHON IS INVOLVED. REFER DESIGN TO FACTORY FOR APPROVAL.

.'.<

Prime's Axial and Mixed Flow
pumps are available· lor engine
drive, belt drive, right angle gear
drive, and combination motorl
gear drive.
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Pumps

Northeast Pump Station (3 ·50 HP Submersible Pumps)
and Southeast Pump Station (2 - 50 HP Submersible Pumps)
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Application, Installation,
and Operation Of
Reliance~

Tandem Seal Single and
ANDERSON PUMP COMPANY. INC. Polyphase Duty Masterl!l A-C
24719 W. Robertson Blvd. SUbmersible Pump Motors
P.O. Box 906 UL Usted for Class I

Chowchilla, ca 93810 Groups C and 0
in Water pr Sewage
(Short Time Duty,
15 minutes in Air)

1 •,

A-CMOTORS "Solutions
You Can

Trust"
Instruction Manual 8-3629-12
April,1996
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It la Important that theae InstructIons be studied by the peraonnel Installing and operating
this equipment. Read thoroughly beto;e starting. Keep these Instructlona for future
reference. '

The motors specified In this Instructlon book are U/L listed for application In Cless I
Groups C snd 0 explosion-proof environments. All repelrs, other then lead reconnects and
outer seal replacement, shall be performed by an authorized Reliance aervlce facility. Any
other repslrs performed by the customer or non-Rellence service fecllities negates the U/L
listing and motor werranty.

OCopyrighl Reliance Electric Industrial Company, 1996.

Revisions to this manuaJ require Hazardous ApprovaJ Engineering Bl'JdJor UL approval.

-Reliance and DutyMastet are registered trademarks or Reliance 8ectric Indusuial Company
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RECEIVING AND HANDLING

ACCEPTANCE

Thoroughly inspect this equipment before
accepting shipment from the transportation
company. If any of the goods called for in the
bill of lading or express receipt are damaged or
the quantity is short, do not accept them until the
freight or express agent makes an appropriate
notation on your freight bill or express receipt.
If any concealed loss or damage is discovered
later, notify your freight or express agent at once
and request him 10 make an inspection. We will
assist you in collecting claims for loss or damage
in Shipment; however, this willingness on our part
does not remove the transportation company's
responsibility in reimbursing you for collection of
claims or replacement of material. Claims for loss
or damage in shipment must not be deducted
from the Reliance Electric invoice, nor should
payment of the Reliance Electric invoice. be
withheld awaiting adjustment of such claims, as
the carrier guarantees safe delivery.

If considerable damage has been incurred and
the situation is urgent, contact the nearest
Reliance Electric Sales Office for assistance.
Please keep a written record of all such
communications.

UNPACKING

If facilities for the shelter of equipment are not
available, repack motor and store shaft down
until ready for use.

After unpacking and inspecting to see that all
parts have been received in good condition, tum
the motor shaft by hand to be sure that there are
no obstructions to free rotation.

The motor should be checked for oil leaks after
being removed from the rcrate. If positive
indication of an oil leak is found around the shaft
seal or drive end bracket, notify the nearest
Reliance Electric Sales Office.

APPLICATION

All Reliance SUbmersible Pump Motors include
thermal devices as standard. These devices are

1

reqUired by UL on all motors 1 HP and larger
listed Class I, Groups C and O. These devices
are not recognized by UL for motors less than
1 HP bu1 are included by Reliance for adcfitional
motor protection. Motors leas than 1 HP ara
supplied with a cautionary label and are
suitable on applications where vapor or gas
Ignition temperatures exceed 280·C. These
motors are listed for Class I, Group D only.

Reliance Electric stocks common ratings
through 100 HP continuous duty submerged
In liqUid, 15 minutes dUty In air at nameplate
horsepower. Designs through 250 HP and
special continuous In air ratings are also
available. (Continuous In Air Designs have a
1.0 Service Factor.)

Normally, there are four conditions during which
a submersible sewage pump may be operated
in gases or vapors.

1. When the wet well is being dewatered.
. I

2.WHEIO the pump motor assembly is being
\IOWered down the gUider~i1s. Th~ flow fr?m
'the pump is needed dunng the InstallatIon
process to insure that solids are cleared from
the discharge flange area to insure proper
.seating.

3. When low-level cu10ff controls fail.

4. When low-level sensors are positioned at the
bottom 01 the pump assembly.

NOTE: Outer shaft seal must be in liqUid when
motor is operated, whether motor is submerged
or in air.

Seals cannot be run in a dry environment without
a significant reduction in seal life. If seal is to be
run in a dry environment, a special design seal
must be supplied. Standard seals applied in dry
seal applications will not be covered by wananty.

CONTINUOUS OPERATION GASES OR
VAPORS

It Is the driven equipment manufacturer's
responsIbility to Insure this motor product Is
properly applied.

Exhibit I
Sheet 66 of 85



,i

Horsepower requirements are a function of pump
design, impeller size & head and flow conditions.
In gas operating time is a function of p~ size,
pump capacity, and flow conditions. Only the
pump manufacturer can insure that the pump
motor is properly applied for continuous in-gas
or vapor operation. As w~h any motor product,
it is essential that proper consideration be given
to the load characteristics to insure the motor
product will not be overloaded. Should such an
overload occur, thermostats embedded in the
windings will provide a signal to deenergize the
motor. However, proper consideration of the
application will prevent such an overload.

With reference to the diagram in figure 1, the
following load conditions should be noted:

A. Below level # 1 (bottom of the pump) fluid is
not pumped and no load is reflected to the
motor.

B. One pump should always be sjz~d sufficient
ly large to draw the well down (even
under maximum flow conditions). The maxi
mum amount of time the motor will pperate
fully loaded and uncovered is the i\n:lount
of time required to draw the well d9\Yn
from level #2 (top of the motor) to the bottom, '

of the pump. ,,' ,
, ~

C. lime described in B above should notba
greater than 15 minutes if full motor name
plate horsepower is required for this opera
tion. (See Application Instructions).

D. The above application notes do not make
allowance for:' ,

(a) The heat exchanger effec1 of the attached
pump. It is pumping a relatively cool fluid
and will remove some heat.

";'..

(b) The motor does not operate fully loaded
completely in gas. It is fully loaded as the
motor Is being uncovered.

(c) If the well is being drawn down from the
top of the motor and maximum flow
conditions exist, the influent flow will
usually 'provide excellent cooling of the
pU,mp motor.

FIGURE 1

(

\

INSTALLATION

IMPORTANT

Read this manual thoroughly before Installa-
tion. '

1. The user must select a motor starter and
over-<:urrent protection suitable for this
motor and Its application. Consult motor
starter application data as well as the
National ElectrIc Code and/or other local
codes.

2. Maximum submergence of motor Is not to
exceed 200 feet In depth and/or 200 P.S.I. at
motor seal.
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3. Thenmal Protectors must be connected.
Leads marked P1 and P2 (see Figure 2).

4. Moisture Sensing Probes must be con
nected. Leads marked W1 and W2. (See
Figure 3).

5. Check your power supply against final
nameplate connection voltage.

If required, the impeller should be heated slight
ly before pressing it on the shaft. Under no
circumstances should the impeller be driven on

2
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by pounding as this will damage the see/. When
removing impeller warm slightly with a torch
and pry impeller off evenly with either small
pry bars or a wheel puller.

When the submersible pump motor leaves the
factory it is ready for installation. No adjustment,
venting or oil filling. is required. For THREE
PHASE motors the only connection to the motor
lead cable is the power supply. For SINGLE

.PHASE motors the motor lead cable and power
supply must be properly connected at the
Control Box. Motor will operate successfully wiltl
frequency not more than 5% and voltage not
more than 10% above or below nameplate data.
Perfomnance within this range will not necessarily
be the same as the established performance at
exact rated voijage and frequency.

All submersible pump motors will operate in
either direction of rotation. To reverse direction
of a THREE PHASE motor, interchang·e any
two motor leads at the starter. To reverse
direction of rotation of a SINGLE PHASE motor
the proper connections must be made in the
motor connection chamber; refer to the WID's
supplied In the motor connection chamber and
Control Box.

Ufting eyes are supplied for purpose of
installation and servicing. (Do not use motor
lead cabfes for lifting means.) Normal care
should be exercised to prevent mechani
cal damage to the seal, the frame and the
insulated cable.

WARNING
UFT MOTOR ONLY USING BOTH ATTAQ-oIMENT POINTS.
~ & E"l"EBOL'B MUST BE SEATEO & IN UNE AS
SHOWN BElDW.
PREFERR£D "'ETHQO - USE SPREADER BAIl

3

STARTING

CAUTION: Surface temperature of motor
enclosure may reach temperatures which can
cause discomfort or injury to personnel acci
dentally coming into contact with hot sur
faces. (When inS1alling, protection should be
provided by user to protect against accidental
contact with hot surface) .

On initial star1 up the motor and pump should
be checked for proper rotation prior to final
application.,;

The unit is designed to protect all power connec
tions against moisture. All Reliance Submersible
Pump Motors have a lead connection chamber.
- THREE PHASE dual voltage motors have 9
motor leads and SINGLE PHASE dual voltage
motors have 8 motor leads in this chamber. All
Submersible Pump Motors have 2 thermal pro
tector leads and 2 moisture sensing probe leads
in this chamber.

Leads are tagged for easy identification. A con
nection diagram is provided in the lead chamber.
Motors can be connected for either high or low
voltagljS. (Some motor ratings are built as single
voijage units and as such are not reconnectable).
'1 ' .

The' motor lead cable assembly for all
Submersible Pump Motors has 3 marked power
leads plus two ground leads, two thermal leads
and two moisture sensing probe leads in
standard cable lengths of 25 feet.

Leads are brought through an epoxy sealed con
nector prOViding a mechanically strong water tight
seal. The cap and cable assembly are available
from Reliance Electric as a replacement part as
sembly. When replacing the lead wire cap, care
should be taken not to nick or damage the ·0· ring
seal. Replace any damaged or nicked ·0· rings.

WHEN REPLACEMENT CABLE ASSEMBLY IS
REQUIRED. ORDER FROM RELIANCE ELEC·
nuc CO. USING MOTOR IDENTIFICATION
NUMBER.
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MAINTENANCE
With proper application and installation of
monitoring devices, periodic inspection of motor
seals is not required. Should a malfunction occur
the motor has been equipped with a moisture
detection system and thermal protection which
will provide advance warning of impending
failure allowing the user to plan a maintenance
program before failure occurs.

GENERAL NOTES: ALL PARTS

1. Reliance'" Submersible Motors utilize an
explosion-proof Class I,Groups C and D,
tandem seal design, with an oil chamber
separate from the winding area.

2. Wound Stators - Reliance Submersible Mo
tors utilize a wound stator which has been
pressed into the frame. The stator insulation
system has been designed for the tempera
ture and electrical rating involved. If the motor
failure is analyzed to encompass a winding
failure, retum the motor to an authorized Re
liance Electric Service Shop.

3. Encapsulated Lead Connector Asser\,bly 
The lead connector assembly has ~n
especially encapsulated to insure integritY 0'
the motor. The connector can be removed'
from the motor in order to reconnect lelfds.
Should the lead connector assembly tbe
damaged or the int~grity of the encapsulailon
be in question, it is required that a replace
ment lead connector assembly be order'lid
from Reliance Electric Company. ~I.

MOTOR MAY CONTAIN GAS UNDER'
PRESSURE DUE TO HIGH TEMPERA-'
TURES FROM OPERATION WITHOUT'
BEING SUBMERGED. DISASSEMBLY
MAY CAUSE BODILY INJURY. FOR ASSIS
TANCE CONTACT A RELIANCE OFFICE.

4. Hardware - All hardware is stainless steel
and shouid be replaced with the same type.

5. Ifthe Conduit Connection is used, a corrosion
resistant conduit such as stainless steel is
recommended.
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6. When replacement cable assembly is
required, order from Reliance Electric
Industrial Co. using motor identification
number.

MECHANICAL REPAIRS

U!L listed motors must be retumed to an
authorized Reliance Electric Service Facility for
repairs other than to replace the outer seal. (See
note on Table of' Content page.)

To inspect the outer seal proceed as follows:

1. Remove ,outer snap ring (3), replace as
needed.

2. Remove rotating outer seal (4). replace as
needed.

3. Approved lubricating and insulating oil shall
meet Reliance approved source sheet 4824
18-AF. Manufacturer's materials currently
meeting this specificat.ion are as follows:

MANUFACTURER'S
IOEmlFlCAll0N

ITEM MANUFACTURER OF MATERiAJ.., Sun Oil Company Sun Flee. RegUlar SAE , OW

2 Standard Oil Co. Sollio 62 SAE lOW

3 Shen Oil Company Rotella 10 SAE lOW

MOTOR INSPECTION

After assembly, run motor in shaft down position
for 3.0 seconds minimum to one minute
maximum to allow seals to seat; then check for
oil leakage. In some cases, a slight oil mist will
appear around the seal. Wipe clean after test

PAINTING AND SHIPPING

Before' painting motor, cover exposed seal.
Remove any paper, tape, etc., from seal area
before crating motor. These motors. can be
shipped in shaft up or shaft down position. Care
must be taken that exposed seal is not damaged
during shipment. Carton must protect exposed
seal from dirt, dust and damage.

4



5. Place '0' ring over fit and coat fit with
.Chevron SRI grease (not excessive).

6. Place cable connector back on motor, install
four boils, and tighten.

3. Remove cable connector and reconnect to
desired voltage as shown on connection
diagram inside the cable connector.

4. Insulate connectors with 4824-13-AU heat
shrinkable plastic. If the 4824-13-AU shrink
able plastic is not available, tape may
be used, but it should be an oil resistar.t
type. Enough wraps should be used to
insure the bUildup will be sufficient to prevent
the connector from breaking through the
insulation. The following procedure should
be'!lmployed: Five layers of, plastic elec-

(lrical tape followed by two layers electrical
!grade woven adhesive tape" such as
'Mystik 7020 or 3M #27, for oil and abrasion
.resistance. .

PROCEDURE

1. Loosen four bolts, seCuring lead cable
connector (1), two complete turns.

2. Attempt to break the cable connector seal
thus relieving gas pressure within the motor.
If gas pressure is not relieved loosen the
bolts another turn and try again. Continue
this process until the pressure Is relieved
and/or the cap is removed. Be extremely
careful until the cable connector assembly
is removed.

ELECTRICAL REPAIRS

CD
~~EcroR

LEAD RECONNECT

The cable connector assembly may be removed
to reconnect the leads without negating the U/L
listing or the warranty.

- "';";;~";;'1ijj~~';R~1- ~'i ,"'Ii!!~••__

MOTOR MAY CONTAIN GAS UNDER
PRESSURE DUE TO HIGH TEMPERA·
TURES FROM OPERATION WITHOUT
BEING SUBMERGED. DISASSEMBLY
MAY CAUSE BODILY INJURY. FOR ASSI5
TANCE CONTACT A RELIANCE OFFICE.

THERMAL PROTECTION SYSTEM,.

THERMAL PROTECTION

Reliance Submersible Pump Motors are
equipped with thermal protection devices.
Failure to properly connect or utilize this
system voids motor warranty.

Thermostat leads mar1<ed P1 & P2 must be con
nected in series with the stop button of the 3-wire
pilot cirCUit of the magnetic motor controller, so
that the thermostat will open the circuit before
dangerous temperatures are reached.
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Thermostats are automatic reset for use in a
normally closed circuit where the thermostat is
connected in series with the holding coil of the
magnetic starter. Thermostats provide "Over
Temperature Protection 2" in accordance with
NEMA MG 1-12.53. When the motor is so marked
locked rotor protection is not provided by the
winding over temperature protector. It is
suggested that over current protection be used
in the motor starter to insure locked rotor
protection.

MOTOR CONTROLLER MAY HAVE AUTO
MATIC OR MANUAL OVERLOAD RESET.
DISCONNECT ALL POWER LEADS TO
MOTOR WHEN PERFORMING ANY WORK
ON MOTOR OR DRIVEN EQUIPMENT.

A MANUAL, MOMENTARY START
SWITCH IS REQUIRED TO PREVENT AU·
TOMATIC RESTART OF MOTOR WHEN
THERMOSTAT RESETS.

If current through the thermostat will exceed the.
values listed in Figure 2 an intermediate cOfrol
circuit relay must be used to' reduce the cu ht·
or the thermostat will not work properly. ..,...! .

Alternating Curnmt

Volts Continuous Inrush
Amperes Amperes

110-120 3.0 30

220-240 1.5 15

440-480 0.75 7.5

550-600 0.6 6.0

st.. ""UN"
"'. L....:;;.:.J!i ,

"
STOP START 11 .., ....

-
" ~~"' "'"...

"""'",..

FIGURE 2
TYPICAL THERMAL PROTECTOR

WIRING DIAGRAM

MOISTURE D~TECTION SYSTEM
MOISTURE SENSING PROBES

:

Reliance SUbmersible Pump Motors are
equipped with moisture detection
deVices. Failure to properly connect or
utilize this system voids motor warranty.

;

Moisture sensing probes. leads marked W,. and
W2, must be used in conjunction with an
induction relay. This device will detect moisture
entering the oil chamber due to failure of the
outer seal and, when properly connected to a
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warning device, will provide notification of
needed maintenance. Integrity of. system
requires periodic test.

CONTROLS AND SIGNAL DEVICES

A control and signal device (not supplied by
Reliance) must be installed at the lob site to
complete the moisture detection system.

Compatible controls are avallable'~from:.
Charles F. Warrick Co., Nonnandy Court,
Royal Oak, Michigan 48073. (810) 549-4900.:

6



CONTROL SELECTION AND ORDERING FOR CHARLES F. WARRICK CO. CONTROLS

OROER BY COMPONENT NUMBER • 21lOO-XX

:::::--
A·C SUPPLY LINE CONTACT CONFIGURATION

VOLTAGE 110 FREOUENCY TERMINAL PAIR
1 115V SO/50 ~z J-4 5·6 7·8
2 2JOV SO/60Hz A • N.O. •
4 450V SO/60Hz 8 • N.C. •

C N.O. • N.O.

0 N.C. • N.O.

E N.C. I • N.C. J

F N.O. N.O. N.O.

G N.C. N.O. N.O.

H N.C. N.C. N.O.

J N.C. N.C. N.C.

N.O. NORMALLY OPEN

N.C NORMALLY CLOSEO

• NONE PROVIOEO

x

NEMA TYPE ENCLOSURE

1 1
4 2.4.6

INSTALLATION

All typB 260o-XXX controls are identified by a
specific component number which follows the
format 2600-XXX where the X's are replaced
by numbers and letters indicative of the A-C
supply line vo~age and frequency, contact
configuration and enclosure. Each control has a
data label on the right hand side of the terminal
block. In addition, each enclosed control has
another data label on the outside of the
enclosure cover.

Una voltages are nominal values and may be anywhere from nominal minus 15% to nominal plus 10%.

TYPE 2800-XXX MOTOR
MOISTURE DETECTO,R CONTROL

Terminal pair 1-2 must be continuously energized
froln an A-C supply line of electrical character-
istiCs shown on the data label. .

Co~tacts must be wired into the electrical load
circuit(s) of the warning devices as required.
Each contact used for I.oad duty must be wired
in .series with the load and that series branch
circuit connected across a power source
compatible with the load.

Wiring must be provided from the moisture
detector sensor probe leads of the RELIANCE

Mount the control on a vertical surface with the .ELECTRIC motor designated W1 and W2 to
transformer on the left hand side and accomplish terminals 9 and 10 of the 2BOo-XXX control.
all indicated wiring. Terminals on the control . . j

are numbered and are in ,the same relative ..Controlleads should not be installed in the same
position as the terminals shown on the wiring .:.:,conduit as power leads. Induced vo~ge can
diagram. . ,~ cause false moisture signals.
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TEST

A.C.
SUPPLY

UHE

I
I
I

GJ [!J L
.dH H:!]--+-2

I
I
I

_-1

---

. FIGURE 3
MOISTURE SENSING CIRCUIT

TvPtCAl.:WIRING DIAGRAM

PRIMARY

\L--I--f-+-l g

TO SIQHAL. CIRCUIT

=
====W1A1NG BY WAAAICK

• I I I WIRING BY OTHERS
- - - CONTROl. ENCLOSURE

r
I ..----1

I
I
I

CONTACT OPERATION

Normally open load contacts close and normally
closed load contacts open when the sensor
probes detect the influx of moisture within the
motor.

TEST PROCEDURE

A normally closed pushbutton and neon
indicating lamp are provided as means of
checking the moisture sensing components.

When the pushbutton is depressed, the
indicating lamp will be illuminated to indicate (A)
power is supplied to the control, (8) the control
is operative, and (C) wiring to the moisture
sensing probes in the motor is intact. This
procedure should be performed periodically to
confirm integrity of circuit.

I
I
ISIGNAL DEVICES

The signal device may be audible (bell, buzzer, !
hom or siren) or visible Qncandescent or neon I
lamp) or both - a signal device of your choice ........':' _
may be obtained from your local electrical supply ~ RESISTOR

house. \. • .' rMOISTUR£ SENSORS -rt-'~~l
'\ HORMA.U..Y OPEN

I
SYSTEM OPERATION ' • G)
It is recommended that upon indication (by
ing light, etc.,) of outer seal failure, that the ni
be removed from the installation and the oil,
outer seal be replaced ,as soon as possible

If reconditioning is not performed within a 30. . Y
period it is recommended that the Inner se '. ',be
thoroughly inspected and replaced nrequirEkl.

~ ~

When ordering parts or reporting trouble giVe
Sales Office complete Nameplate Data.

LEAD COLOR CODING'
( .,

BLACK WHITE RED ORANGE GREEN
LEAD LEAD LEAD LEAD LEAD

Polyphase T, T2 T3 - Ground
Power

Single T, T4 TA GroundCable Phase

Control Cable All P, P2 W, W2 Ground

(
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STANDARD REPLACEMENT SEAL
CROSS REFERENCE

, ,..

IIlICT...,.OU...... 1l11illG
IUJtG ••Al'

PURCHASING SPECIFICATlONS

enn. ~~n8 . -Part No.
~ ~

ode........ • No. b • d • • I 8 h • m

12~" 1.250 T-21 CupC.amic BPtCl '·15/16 1.875 "7/~ '-1/16 1·1/2 1(18 318 '·7/16 2-3118

12-8 1.500 ,-2, Cup Ceramic SPtC, 2-3/18 2.125 47164 1-1/B t.e/1S 1/15 '18 1·11/16 2-3118

12.(; 1.750 1-21 Cup Ceramic SP1Cl 2·5/8 2.500 I~49164 '.(1/8 1-7/8 1/16 7/16 1-15/16 2-718

'2.0 2.000 T-21 Cup Ceramic BPtCl 2-718 2.750 It:- 1-112 2 1/18 7/16 2-3118 3-:lI18

12-E 2.250 T-21 Cup Ceramic SPtCt ~1/a 3.125 1.49/64 '·11/16 2-1'. . 1/16 112 30-7/16 3-7/18

'2-G 3.00 T-21 Cup Ceramic BP1Ct '.00 4.125 2.687 2.062 2.687 0.08 0.56 3.19 '.50

18·F 2.75 1-2' Cup Ceramic SPtCl 3.75 3.500 0.71l6 1,125 1.75 0.03 0.595 2.94 ".12

'8-G 3.00 T-21 Cup Ceramic BPtC, '.00 3.1575 O.71l6 1.125 1.75 0.08 0.56 3.19 '·50,.... 2.75 T-21 Cup Ceramic SPtCl 3.75 3.50 O.71l6 1.125 1.75 0.08 0.56 2.94 ".12

P.-J 3.25 T·21 Cup Co<amk: BPtCl '.84 4.125 2.187 2,187 2._ 0.08 0.89 3 .... '.88

STANDARD REPLACEMENT,"Q" RING
CROSS REFERENCE

Part No. Nomina' Ul Ualed Ap81'OYad s~pllera and '.
421900 1.0. W. Malanel ompoun Humber

6O-FU 3.750 0.139 BUNAN National Seal No.B-4SA
72-FU '.500 0.125 BUNAN PaI1<er Seal N·219-7
94-FU 5.875 0.125 BUNAN Precision Rubber No. 1197

l00-FU 6.250 0.125 BUNAN Crane Packing No. 2561
124-FU 7.750 0.125 BUNAN
144-FU 9.000 0.125 BUNAN
168-FU 10.500 0.125 BUNAN
192·FU 12.000 0.125 BUNAN
2Q8.FU 13.000 0.140 BUNAN
240-FU 1S.ooo 0.140 BUNAN

I t~!'(4)'-.' --\ . ./ '\
,I
U

.~ !'--

T08IUS£DA'"Il)lO.
• 3o"3a HOW. TltIlClOlESS
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STANDARD REPLACEMENT SNAP
RING CROSS REFERENCE

Part No. Shaft Wald...
47174-5- a T Size Catalog Number Remarks

A 1.156+.010 .050 :: .002 1·1/4 5108-125-H #420 Stainless
- .015

8 1.387 + .010 .050 :: .002 1·112 5108-150-H #420 Stainless
- .015

C 1.637 + .013 .062 :: .003 1-314 51 08-1 n-H #420 Stainless
- .020

0 1.850 +' .013 .062 :: .003 2 ' 5108-2CJO-H #420 Stainless
- .020

E 2.081 + .015 .078 :: .003 2·1/4 "'_5108-225-H #420 Stainless
- .025

H 2.543 + .015 .093 :: .003 2-3/4 , 51QO-275-H #420 Stainless
- .025

F 2.n5 + .020 .093 ::!: .003 3 ._, 51QO-3CJO-H # 420 Stainless
- .030

G 3.006 + .020 .093 :: .003 3-1/4 .i~ 51QO-325-H #420 Stainless. '

- .030

,

"-

~I__ T

!.
"
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NOTE; Outer shaft seal must be in liquid when motor Is
operated, whether motor is submerged or in air.

Seals cannot be run in a dry environment wnhout a significant
reduction in seal life.

,-
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INSTALLATION A.'iD OPf.RAl'ING INSTRUCIIONS

the type 2800 is a conductance actuated control ,for detection moisture in the oil
chamber of a submersible pump motor. It is used as a warning device ,to indicate
a seal leakage and to signal the need for preventative maintenance.

IIISTALUTION :

Haunt controlbox vertically on wall or other solid structure. and accomplish all
indicated wiring. Terminals on the control are numbered and are in the S8llle
relative position as shown on the wiring 'diagram. Terminal pair 1-2 mus~ be
continuously energized from an A.C. supply line of electrical characteristics
shown en the data plate. Contacts 3-4, 5-~ and 7-8 are available for load duty,
and if required, must be wired in series with'the load device or devices, and '
that series branch circuit connected across a power sour~e compatible with the
load. Terminals 9-10 are connected to the moisture sensing probes in the motor
marked Wl-W2 via the cable provided with the motor.

OP ERATlON :

Normally the oil surrounding the probes is nonconductive and the. control will be
deenergized. An influx of moisture past the outer seal and into the oil
reservoir will change the conductivity of the oil and this condition will cause
the relay to energize. Load contacts 3-4, 5-6 and 7-8 will change from their
normally open or normally closed position when the control energizes.. . .,
TES'P PROCEDURE:

A normally closed pushbutton and neon indicating lamp are prOVided &s a part of
'he control for testing the moisture sensing components. The motor manufacturer
,as proVided a 330,000 ohm resistor acrOS8 the probes inside the motor to complete
the test. When the test pushbutton is depressed, the neon indicating lamp will be
illuminated to indicate:

(A) power is supplied to the control
(8) the control is· operative
(C) the wiring to the moisture sensing probes

in the motor is intact

This check does not simulate a seal leakage. An additional check can be made by
removing the enclosure cover and momentarily placing a jumper (or 20,000 ohm
resistor) across terminals 9-10 on the control. This will 4nergize the control,
and test out the neon indicating lamp and associated voltage dropping resistor
scross terminal 2 and 4 •.

CAUTION: VOLTAGE WILL BE PRESENT AT ALL TERMINALS ON THE CONTROL WHEN THIS TEST IS'
BErnG MADE.

WARRICK CONTROLS,INC.
4237 NORMANDY CT.

ROYAL OAK.MI. 48073·2264
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CONTACT
CONFIGURATION

'c=g 9
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o 0
IZ)-lHI! :..a

ENCLOSURE TYPE •
1 .... Nema 1 nr 4 - N"ma J.Qf -n!-NEM.A.~

CONTACT CONFIGURATION
C,D, E, F,G, H or J from diogrom. 01 top

SUPPLY LINE VOLTAGE
1 - liS VAC
2- 230VAC .See DWG#2578
4 .. 460VAC for Dim&llllions of 4X
S-S1SVAC

c=8 9
-. ~ lOAD

~CONTA<T
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-~C'OHIACT

tzJ-:ii'-(IJ C~~CT
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CONFIGURATION

T,-,

r--O 0
'':- antf-GJ~-:a

"'--'''-''' 'OAil
~COIofTACT
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No. 10 ScrewHoi

•

r r-Mrg.
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I D
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:(. Ii
DUTY MASnA AoC MOTORS u·

1/2 - 450 Hp, Ul U6'I'to, EXPL.·PROOF _
Ii' Radt... t ~;" .... , ~i

~E1«t1* \}

,--~, _.....

fi-
- U >;<1 I r H

/,/ c..<..D. - / vi " ............' ...
< 13- II ,-v ~<;;?

TANDEM SEAL <;{4/5-/ 0

SUBMERSIBLE MOTORS
TOTAllY-ENCLOSED. NON-VENTlLATED

THRE5. PHAS! - 2001400, 230/4GO or G7li Volta (4)

M01OI' hi.. (_/2," of cabl9) (4) (5) _lIon.1 Cab!. (prlc. ~r , ft) (3)

Hor••pow.r RPM Frame Sin 2:n~1f .400, 460 ,." 200. Z30 4OO.4OCI ~

Volt - van Volt Volt

3600 250TY $65S!1 S65SS $6555 .t2J UO b4

4() ~1= ~..!': ,;j. ,Mb- ..,. m ~ ~

no 300TY - ~
;:.

- 14_ 14_ -
3600 320TY 9981 .,. Mel 220 7& 504
1800 32lllY 1401 7307 7'307 220 71 1-4so 1200 320TY 104M 9532 1532 220 ,. &4
900 360TY - 1311011 13llD8 - $8 ,.
720 360TY - 1li612 1111172 - 121 U

3600 32O'TY 911111 lI9II1 21. M 78
1800 320TV 11630 ~ O\\q 211 M 71

60 1200 320TY 1~' 12030 1203C1 2M 9Ii 78
900 300TY - 14113 14113 - M 11
720 ~6OlY - 17720 l7nO - 12. 128
600 440TY - .cs40 "ll54O - 480 480

3600 320TY 12!l311 129311 128 la 86
1600 320TY 16031 12115 - 12115 128 128 1NI

75 1200 360TY - '2310 12390 - '28 ..
900 3eOTY - 10688 lU.. - ,a N
no 440TY - 40540 4Q5.4O - ~ '90
eoo 440TY - 42S17 ..aliI' - &lIO '110 ;

3600 380lY 13682 1302 - 12. 128
1800 380lY - 12811 12881 - 128 128

100 1200 360lY - 18031 18031 - 121 128
900 380lY - 20831 20131 - 121 128__ 720 440TY - 43343 4331.1 - 4110 490
!IOO 440TY - 45531 ~t - 4110 -1800 3&lTY - 15828 15821. - 1110 fill

1200 360TY - 19451 'IM58 - 100 190
125 900 360TY - 23735 23735 - 1.a '10

720 440lY - 44!1O\J 6QOO - 4eo 4ill
600 440TY - 49!155 ,,,,, - ..a '10

1800 440lY - 31130 31130 "0 ',0
1200 44O'TY - 410841 410lIl - 410 410

ISO 9dll +<OTY - Ql40 ~140 - 4110 4110
720 440lY - ~1" ..,11 . - o4fIO ..eo
800 440TY - SJOI5 53015 - 530 53D

1800 ' 440TY . - 430<13 4.1043 - 410 .. ,0
200 1200 40401'Y - 4S195 45111 - 410 .,0

900 440TY - 46&77 4HT7 - 4110 ...0
720 4.lOTY - "t07e 4101. - ,eo 4110

1600 +4O'TY • - 45115 Ul85 - 410 410
250 1200 440TY - 474$4 ..7..... - 410 4'0

900 440TY - 4!l6Oll 4M011 - 4110 4110
720 440lY - 52161 mea - 480 4110

1800 440lY - 474511 ..14M - 410 410
300 1200 440TY - 48827 48821 : - 410 .'0

900 ~ - 5&550 iM60
, - 'to "80

1800 440TY - 48171 48171 4eo 4H
350 1200 440TY - 54820 64t2CI - 4eo ..110

IlOO 440TY - BOD4lI -- -
4007 1800 44(JlY - 5404. SoI04I - .10 4to

1200 440lY - 57e4D lJ7840 - ..10 ..10

&SO '800 440TY - 13880 ~'IO - "10 .10
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"'1,- ·11'C .....t.
""f ,t<)o

'.

360TY SIi.1t Exttnslon

o

___ ~I."- TAl'

011' ~

OIl04ENSIONS ARE IN INCHES
~

fRAME C L P T U(31 y W AQ AH AJ AII(e) "'-(2)

~TY 25.~ 15.3B B.oo 2.25 .e750 1.25 .31 23.M 1.56 '0.00 (9) 11.125

'.~ 28.lIe 18.50 8.62 2.25 1.2500 2.00 .28 2A.38 228 11.50 (9) 10.12Ii

~TY 31.69 21.12 ...50 2.25 1.4380 2.00 .25 30.12 •. r.e 14.12 13.125 12.00

250TY 38.53 24.'2 12.75 3.50 1.750 3.31 25 35.50 3.03 18.00 15.000 14.CO.----..~ 43.12 24.511 '5.'5 4.25 2.500 ~.'9 2.12 37.el 5.31 17.28 US.DOO 15.2.8-... - .- -
~OTY 49.8' 31.25 ".38 4.25 2.4997 3.111 2.12 43.25 8.68 lB.75 17.500 15.15

L360T'l 51.81 33.2.5 20.38 4.25 2.4_ 3.'9 2.12 48.28 0.50 15.75 17.500 15.25

.--- - ._.
~EAD CONNECTION KIiYWAY

~~E BO(l) BE BF XR(4) XT X(8) Y XO liB • ,
~Kl'

~40TY 11.062 .75 .44 :Y&-10 (9) 2-'1,-8 1.25 5.50 .12 .187 .00 1110
Ill0TY 12375 .75 .56 lr.!-13 (9) '·'I~ 1.25 8.50 .• 2 .250 .12 200
ZlOTY 15.250 .75 .5ll ~B·" (8) 2·'1~ 1.25 7.75 .25 .375 .18 315.

- L3,SOTY 17.000 1.00 .89 !ilB·ll (8) 2~"t-8 '.25 7.75 .25 .375 .19 750

" 3Z0T'l 18.750 84 .88 314-16 (9) 3,. 1.25 10.81 .25 .50 .25 1150.
360TY 20.25 1.12 .BlI '(9) 1·'lr I2 '" '.25 1D.M .25 .50 3.00 1500_
L380TY 20.25 1.12 .69 1.~1/7 12 ". 1.25 '0.1l8 .25 .50 3.00 1~

)

(') "'9[)- varles t ..010

(2) "AL" .on....005. -.000
(3) "LT .aries up 10 1.6250 dla. •.000. -.005

•.6250 dlo. and la'1/O' •.000. -.001
(4) "XI'!' lOp depth on 14!lTY Ie .&1. on IllOT'lll1ru 250TY II

1.38
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(5) Standard I.ad wlt0Wh Ia 2S feel- other Ien!IlI"
a.o"oble II opeclflOd on B&Itla oroer.

(6) 'AK" .on.. •.000. -.OOZ

(7) MInlmum Iul>"*ll'" claplll
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Full Voltage Type

Class 8940
Class 8940 lyPe NS panels In f'EMA 3R endo:suru~ are specifically designed lor pumping applications. EKtra space is provided lor field
Installation of aUxll1asy equipment.

• Type S Contactor provtded as standard
• Approved ror Submersible Pump Applutions
• Class 10 avel10ad Relay
• All Prices Include a -STARr Push Button and a

"HAND-OFF·AIJTO" S<llector Switch.

3-Pole Polyphase - 600 Voh" AC r.laxlmum - 50-60 Hertz

""'"
..... HP COl FuM Clip T",. Pncell--- _. ....,...

S 30 NSC2003V03 S .....• 30 NSC2005VO:J .....
T'~ 30 NSC2007V03 .....
'0 50 NSC2Ql0V03 951.

" 50 NS02015vOJ lUI.

'" '00 NS0202OYO:J 1121.
25 '00 NSE2025V03 1137.
30

,~ '00 NSE2O:JOV03 1137.,.. .. :z2O.5O "'" NSE2O<IOVO:J 312:3.
50 "'" NSF205OVO:J 337'1.

T' I.AL3025Oo X$G2075VO:J wo.
'00 "'" NSG2100VQ3 -,.
'00 l.'LS035Oo XSG2100VQ3 1:17'1.
20D ""U07tlOo XS><Z2DDYOS 111".
25D -- XSJ225DWS 2....15.

'"'" ""UO._ ltS.J23ODV03 ,.....
S 30 -=- ....
S 30 NSC4OO5_ ....
7'h 30 N5C4DDlVOO ....
10 30 NSC<O'OVOO ....
IS 30 NSC<O'""'"

..,.
20 60 N_ mo.
os 60 N,..,..,.._ ..sa.
30 60 NSO<03O\IOI ,....
'" •00 -- 1137•
so 100 NU_ t137...., 60 - '00 NS[o&08OV08 .....
T'

...... 20D NSEo&075Y08 ::n2:3.
'00 20D N$F41lXlY08 SS7'1.,.. ............ XSG415OY08 037'1.
20D "'" NSG42OOVOO .....
20D ............ X$G4ZOOY08 137'1.
30D -- X_ 1117t.

0 S5D -- X_ 1.17t.

"'" ""U07tlOo X_ lI17t.
SOD -- """'- ,.....
ODD ""UO,_ X$J4ODDYOO ,.....

• Yobge~ ....... M~ to on:W" ptOducl.. Refer 10~ 'ICIl'Iaga ClOdn
'. w.d bIibIf lind~ AI IhOM'l ~ 1M HOW TO ORDER bIodl.

CoII~Codee

-...
e- ....,.-

60HZ so HZ

" ;10 YO» N."
'''' r= N."
2llO

220
....,.. vos N."

480 sao voo N.C.
040 voo N...

ODD ... Vff7 N."...... ...... ... .,..

How To Ol"dtr:

TrJ* NSQ.I030

Tilt OnI.r Speelfrr Catalog Number.a-_ a- ,.,.. Col
__'J._- 't:.CaII~Code

.l=cltm(I)'" PO- 11·117
1 ..... 1 INSC20101~I KY'''' I..

,. -" ..
F.ctory ModIflcatJon. (Form.). . . . . . . . . . Pagt 11·11,
Olmen-'onl . • . • • • . . . . . . . . . . . . Pages 11·119 -11·121
Rep&lcernent P.rU (e 8'998) P.ages 15-2 - 1&-f
l'ypeS~c'leor1M(CI "") Pages 16-10-1.'!

,

••
11-116

Oiscount
Schedule
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Full Voltage Typ

Class 804
Class 8940 ~S2" Pumping Plant Panels in NEMA 3A enclosures are specifically designed for oil field applications. All panels are supplied w.
MAG·GAAD ~ CIrcuit breaker or visible blade, fused, disconnect switch. This line of pumping plant panels features:

• Rugged spring lalches lor easy access 'Mthout a 1001 • UL listed for use as Service Equipment for Motors
• Side mQunled control units tor convenient operation • Extra panel space tor additional electrical controls
• Door retainer 'or windy areas • All devices are UL lisled and manc.ed - "SUITABLE ONLY FOR
• Price inCludes ~Hand·OH·Au(o" selector switch USE AS SERVICE eQUIPMENT:

3 ....IOOYotll "'.:1:
FusibMOi~ lY?e Citcuit Br.ak. Type-'-loU. H.P. "",. NEMA Fuse Clip T,.,. ""co ,...... ,.,.,. p~

PoIypNH -... Si... -... ....
7.' ,,, 30 WCIS2V03 ..... FAl..3I&OJO , 5"" XCIS2V03 .....
10 FAL.36050 lQ.A X01$2V03 "'3.." 60 W01K2V03 1213.

" '<0-<0 FAlJel00 IBM XOSZV03 "'3.,.,
30 =.. 50 "'0 WE,S2VO:J 1951. FAL.J6100 IBM XE1$2Y03 ""'..,.

KAl36250 26Irot XFl$2V03 3775•• 2<lO wF3$2V03 3<7,... ""l3I2....... XF2S2V03 3775

7., FAUeOI'1JM XC3S2Vco 053.

'" 30 WCJS2Voe ....
'" FAL3e030 ISM XClSZVoe 053.

15
~

FAl...3IeO:JC 1SM =co 127'.
...." 00 W03S2V<lO '>21.

"00 Z5 ...... •• FAL3l505O ,.... XD<52YCl1 127'... 50 '00 WE.3S2VOO 2<lOG. FAI..38IOQ I.... XE3S2VQO 2100.

" ""'-31250 .... xnszvoo >lOT... 2<lO WF3S2Voe 77"'.
'00 KAL3I25O "" XFo&S2VDe ""7.

Type WC3S2VOS

NOTE; All ae--oclls .,. UL lisled .and ~""'ed - ·SUITABLE
ONLY FOR use AS SERvICe eOUPIo4EHT:

9' o.etIoad "'.YS ar.~ 1eoT'IplIo"• ....,. OCllTIpenNled.
t o..toad relays eN fIOI'I-atrOerd 1~U. C\IOIT'Ifl'8l'\Iltd.
• 1'toenNll1.I'WW~~~ MPWelel'f all'.bl ..d'!.
'" FUM"'" l,el&Z.cJ lor loIN..otn ct.IeI~~y Iu......

Factory Modificatfons

o.tenplllCll'l '''''' ""'.un.,
~A"'M'or "'''' .....
Tn-. ONy Upon De-EN"I,zali(ln • ....
r_ON'tUpon~~1ion ." ....
Program r.",., with o.y Qmiaa.ion F"M. K'4, ....
UnclenoolTa~ RNy CRI'qUit" UN fA Fonn S Of Form FT.) YUh ....
E1aPMd Tme ......., G07 ....
R~ ep.n PhaM and PhaM~ R.....ru1 Procectiorl y.... ,....
ALlUM,., Cotuds (SpIdy N.O. or N.C.) X~ N.

PiiOl Ugnllspecil'y ... cob) oc.. not InctudlI Auxiliary C«Qct. pt ...
eor.ltol TranalOfl'l'W wit! F....-d P"",-Sb

'IZ.'!Ypes: NPO, NPE, HPF, we, XC, N (50VA)
HPG, NSO, XD, we (100"",,,

'"
221.

HPJ. NSE, XE~l50,*,J ....
NSF, Xf, WF ( I <ClI.,
NSG, XSG (5<N' Mid atI Inlerpos6ng c:ontrol relay) ....

.sep.r.t. Contra 5 N.C.

$u.b:!llifUl. Siandatd Trip hWdng AIkJy o-toed R••ys (l)ope "S2'" onty) ", N.C.

SubStitul. Ouidl.·Trip Melting Moy~ RNy (Type '"SZ" ontyl Y811 N.C.

Sub.IiMe Clasl 10 IEC o-toe.d ANy 0" N.C.

C.t.log Number
Clasl "Pype Ceil Forme,)

~

I '"'" I IX03S2 I8 I 0"5

To O"'r Spe4;1ty:
oCloso_.,.,.,.-
• CoIl \lobIge Code
• Formls) 1M pg. 11-117

How To Order:

YoilAo-
Prica ~e- -60HZ so HZ,. VOlt_ H.C.

"" "" V<l't N.C.

"'" VCO N.C.

"" 22" V03 N.C.... 380 V05 N.C.
"00 "0 VCO N.C.
600 s.so V07 N.C.

Spoo~ Spoofy v.. 115.

Type XE352Y02B12S

These ,",011&0-' ""USl Iroc:Iude Fc:wm S (SupplIed a' no
chargel·

• 24 y COIls ••~ nol ..v.i'~ on Siz. " saart.... On Size
1-J. 24Y cO/I, .r.....il.tl6e. Fc:wm S m...r 1M! UNCI.

~I

WELL·GUARD .and MAQ-GARD aN A.t..-..dT~ d Squat_ 0 Comperyy.
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Class 8940
Class 8940 Reduced Voltage penels in NEMA 3R enclosures are specifically designed lor pumping applications. Extra space is provided for fie
installation of alJ)(jUaty equipment.

• 1yPe S contadol'Slstarters proooed as standard.
All devices ar. UL listed and mar1<ed - ·SUITABLE ONLY FOR USE AS
SERVICE EQUIPMENT:

• Price includes -Hand..Qff-Auto· and ~Start" pushbunon.

T'rPl'VGAVOSKI5

3--Pole P NMaYo eoo Vo't3 AC MuiITUl'l ~H.1tt

F~~'f. Cj~Br••hrr.

"""" .....
Cel' lEW. FUM

(Slal1et) HP
_0 .... C'o Cin:uil...... Polyphoso ....... T",. ..... Break.. Typo P~..

15 ,. 60 R~V03 S S02S. FAl. VOl 1103 S 5025.
2S • "'" RE4V03 ",s. .., VEl 1103 7115.

23Q '" 2..- 2<XI RE1V'03 T3O$. "'" V~V03 7>0'.
12"'l SO 221>-50 • 2<XI ~F4 VOJ 11m. KA' YFlII03 "841.

75 "'" RG'VC3 11Sl3. lAl. V02 Y03 1M13.•• , ..,3-100 "'" RGIVC3 ''''1, lAl. VG2V03
2:5 ,. eo """-

_.
FAl. VOl voe "'..

30 • '00 p.. -
nn. FAl. VE1 vee '''1.

SO '00 p.. -
1I6S. FAl. vEl vos 7....

7' 2<XI ..2_ 11221. "'" Vf'. VOO tiN'.• 11"'.... '00 -.0 200 RF2Voe 1,.131. "'" VF1 VOS,- 'SO
_so

"'" "'" VOO .-. ""- VGoA VOS ft52J,

200 •• "'" p", voe ...... ""- VGot VOS 2'515,
300 .,... ...., ._.. ..... VHI VOl 33423-••"'" ..... ..... ..... .....L VH2 voe 33423-

000 7. ..... .....L VJ, vee S1l73.

Thermal Units - Prices shown do not tneJude thermal units. Devices require 3 thennaJ
units (Sizes 2-6), standard trip thermal unils are $9. each. See pages 16-16 -16-36 for
selection charts.

Closed Transhlon Autotransformer ~pe

'.
Thennal Units - Pr1ces shown do not include thermal units. Devices require 61hennal
units (Sizea 2-6), standardlrlp Ihennal units are S9. each. See page. 16-16 - 16- 36 lor
..Idon charta.

Pert WInding lype

3-"0'0 P .....- eoo Votls N;~ ..,..... .....
c.:;i~II.:',~ ClI'Cl.lil 8,.... T~

....... ..... ColI lEW. F_ ""'"("=" HP - "". C., ...-P- 12 $.u) T,.. -- 12 Blu'I.1 T,.. Pri<o....... F....... ...... ''''''' eo M'" VC3 I 3'1&. FAl. PO, V03 • am.
30 eo MESV03 -. FAl. PE3V03 U10,

SO 'PW
'00 MEeV03

_.
FAL PE3V03 mo.

230 ,. ,...... 4PW 200 ..." V03 ..... "'" PF3 yo:) ....
(""') 22O-SO

'00 200 lAG3 VC3 .mL IW. PG2V03 11.52.
<2. !>PWY .... MG1 VlXJ ,..... ""- l'G3 VIX) ,.....-
'SO "'" MG'V03 U2"- ""- l'G3 VC3 'mL
30 30 ""'V" 3174- FAl. P01 vee: am... zpw.

eo """ v.. :n14. ,"- po,voe 3OT:!.
eo eo ME1VOS

_.
FAl. PE3Voe 4770.

75
3PW

'00 ME3 VOl 'Al. Pe.voe 4770......... .00 - 200 IoIF3 V.. ..... F.... PF2VOO .....(....) -SO 4PW
154) 200 NF3Voe ..... "'" PF3V.. .....
200 2<XI .... V.. '0252. <Al. PG2voe ,.....
250 !>PWY 200 ....- ,..... lAl. l'G3V.. ,12$2.

350 .... MG2 VOS 1m:!. LAL '"""v.. '12S1.

... F~~"".e<lb~-'lh:et.l"'i.ll~tue..

CoIl Vott.ve Cod••

Volt_ge
Code PriOI ,Ir,dO.,

60HZ 50 HZ,. VOlt_ ...
•20 n • V02t so.
2llll V08 so.,.. 220 V03 so.

J80 V03 so..... "" V08 ...
eoo 'SO V07 so.

S<Mcily S<Mcily V.. liS.

* 24¥ COIls ..,. nol ....111•.,. on Sll.s 4.1. On SQ.. 2-3, wt
24V coila ate .....&illble. Form S (MIp.lIril. GOI'llI'OII~

t ~_ge CIldn muSI indud. Form S (No:! I~
chlrqe).

How To OrdiN':

• c:::..l'h..!rrt:ler._-
• Coil '#alItege CQde

• Form(a)..,.pg. "·117

C.t.'OQN~r
Feelory Uodlflcellon. (Form!). . ............•.. Page ".
Dlmen.lon•••••.....•......•........... Pages 11·"i-"·
R.plle.-ment PIrta (CI 9998). , Pages 1&-2 -,
~pe S AceeMOrM. (Cln. 9999) ' ,. Pages 1&-10-1f

WEu.-GUAAO ...~ed TI"kMmMI 01 Squat. 0C~.

~,
~..
',"

11-118
Discount
Schedule
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Approximate Dimensions

Class 8940
Approxlmat. Olmenslon.

0

H 4.88

~6-
HANDLE
SWING

,
0

~toG. -j
~1

H

r 1 \

A
,

v-
E

L
0

~

rr:1
~ F

A

v-r
0

r <;/ .....

r
E

l
J

Approxlmat. D1menelon.

~/.I.u- ..... ""'*-" Cond.
A • C 0 E F 0 H J K L .. A • T V

HPO

" .... 13.71 U7 I." ..... ..... 7. U • .... .... U, 1.4'HPE
NPF , 2'N '-- ,""", t't..,· ... '1>-'/.~HSC .... .. 3d ,eli 2.. - ... '70 .. 78 78 .....", ..
HPG .. " 11.1' U • '0.07 ..m ..... 7. 2.17 2.81 .... 2'N 2.S7

1-1'/.~..... • IfrJl• '-1 'If.

~~ ... ,... - ... 283 1,UI 121e '70 .. .. 87 os 1-2-'" 1'11-2 38

)
'NEll4UARD_.~ T........ Of 8cJawD~.
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PUMP STAniON 8C ONE-LINE

l.lOlSTURE DETECTOR
$WITCH AND
RESISTOR lOCATID
IN SU8l.lERSIBlE
PUl.4P UOTOR

CR

~

ctJ
10

3

•
YeR

I
~

TO FUTURE
l£VEl SWITCH

L
JHPB

START

.~~~ ~t·.ftH
L..... "

O.L'S (3)j

100A480V {.I _ NOlA30- SI'E 3

"" ., __ FVNR
BUS .J __ I .. ---

I(]()A DISC. Sw. I • )so-..\!!V
I a • ---""

9

O.L'S OL'S .aa: g,,~

1004 OISC. sw. lOOA DISC. SW.

lQ01. '(]()A

NE.... NOlA
SIZE 3 SIZE 3
f\'NR FVNR

fJ'" (»
a.L'S D.L"S

I I
I I
I I

@ @

l I

?P.G.4£., '77/.8(Jo1
104 Je-4W. 200A

SElF"-CONTAINED
G N "fiR SOCKET

.... ...A...A,
18 Cu.-r ..... '

r
~_l :

I .

•
TO P.G.&E. D.H.

POLE-NOUNT TRAN'SF"ORIolER

I
3/4- OlA. X 8"-0· COPP[R
ClAD STEEl GROUND ROO

50 HP PUIJP FULL VOLTAGE
START CONTROL SCHEIJATIC

TYPICAL or 3

"

/

YOLO BASIN JOB NO.
01 ,

6

~~c~a@'NC,
OAT" SEPTEMBER 1999

991205
SCAlE: N.T.S. • WETLANDSDRAWN BY: U. LARKIN

SHEET3

Exhibit 1-1
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CHECKEO BY: u. BREGAR
2

10725 fair oaks blvd. suile b PUIJP STATION 8NE (NORTHEAST UNIT,I PROJ. MCR.: . 1 "L 9/99 SURVEYED AS BUllTS folr oaks. co. 950628 (916)9650-1312 ONE-LINE /,( ELECTRICAL SCHEMATIC Sheet 1 0[5PROJ. ENCR.: u. BREGAR NO. BY DATE REVISIONS



10 P.G.&:E. O.H.
POlf-)lOONY TRANSFORUER

I
I
I
I
I

'BIN {",.-
3w _2

8U5 .,

NE'"
SIZE 4 's
fVNR O.L t ....~ .r, 160\

UCP ---II ' • ---"\!:!V
......... .r ~- II • _

-~ ,"n,~" ~,
P.G.&E. 48CN.
Jt-JW, 600A

w I CT RATED
WETER SOCK[l

'RUN'U

'Ofr'

~i"AUTO' J-------B •elF ,,) I
~+1 ~

.l~

~i".1

1I101E CLOCK

CONTROL L~8VJ
POwER -

, .....~ I

·f

60 HP PUMP FUll VOLTAGE
START CONTROL SCHEMATIC

(1"ff":AL ~ J)

~
HOUR UET[R

(3)
O.L:S

(3)
O.l.·S

(3)
O.L'S

(3)
O.l.'S

(~TH-YAG

~ I 4B<N. 3o-3w. 600A I I I
( ~ (~ (~ (~ (~

UCP ITH-WoG I.lCP UCP I.lCP

1NE'" 10 ""'. I. 1NEW 1NE... 1NE'"
SIZE 4 = 0R'1 TYPE xFWR SIZE 4 SIZE 4 SIZE 4
FVN. T """,120/24OY T ...... T ""'. T FW'

( ~. 1N-W4G

r-.
I C
I

11 Cu.--<t'
BARE I

I

r--~

t
3/4- OIA. l( e·-o· COPP(R
ClAO sJ[n GROlJoJO ROO

~'"~-~f--'f SlIT UGHf - --.. .-...- SPARr ,
I SPARE - --.. - - SPARr I
I

SPARE ------ ..........- SPARr
I

® SPARE ------ ..........- SPARE ®HP SPARE -- ..........- SPARE HP

120/24Q11. 1_-3w
l00A, t2 CKY.

OISTRISunON PANEL
21lA. CB - f'rP. AU.

I
I
I

~
~

I
I
I

@ 4BIN {",.-
3w _2

8U'5 .,

NE...

SIZE 4 O.L:S __~ ""'..r. - "'n5'I
UCP II .----"\!:!V.........--------~ .:r I "

CliO .. _......... I II .r

~ ,"6 ~'"

.-
'H'"

'RUN'

1
U

CON mol ~".".
POwER =,..... [,'"">'1';:---------,

,2OV

~~t=.HANO:;::AUro. J~U ·-elF") I
~+1 mu
-'----1'

~~~.1

nLlE CLOCK

PUMP STATION 1A ONE-LINE~

75 HP PUMP FUll VOLTAGE
START CONTROL SCHEMATIC

CE' SEPT[I.lB(R 1999 6

"-E, N.T.5. 5

~WN BY: U. LARKIN •
£CKEO 8'f: U. aREGAR

3

MGR.:
2

ENGR.: u. BREGAR
1 ....L

_n RV



'~
( wc-p

1NEw.
SIZE 2

""'.
(3)

O.C·S

I
I
I

@

( 's[CURTlYYl~.rl HOUR
~ ...mR

w

c~ ~ ./ START

•. r'orr

O.L'S (3)

~ NOO
~P ~E2

., __,-.... F'VNR O.L'S

240 .2 __,-.... II I I ..:('I~-----<l.... -~
.3e- clio ~ ....

.r • --'

N ,

~
I

p.G.&E.. 120/24CN
3.-4W. 2~

SElF-CONT.AlNEO
w£T[R SOCkET

w

TO P.G.&E. D.H.
POLE-lotOUNT TRANSF"ORU£R

I
I
I

~I

jyy"
I G N
I

"O Cu.--<$>
6'-RE I

I

r-- J

t
3/4· DIA. X 8'-0· CoPPER
CLAO STEEL GROUNO ROO

•
PUMP STATION 2N ONE-LINE 10 HP PUMP fULL VOLTAGE

START CONTROL SCHEl.4ATIC

/1

YOLO BASIN JOB NO. I01 1 SEPTEuBER 1999 6

~~CifQ@ INC.

DAT[, 5
99120SCALE' N.T.S.

4 WETLANDSDRAWN BY: ... LARKIN
SHEETCHECKED BY: U BREGAR

3

PUMP STATION 2N (NORTH UNln Exhibit I-I
~I

z 10725 foir oalls bl\lld. suite bI PROJ. "GR.: 1 M.l. 9/99 SURvEYED AS BUllTS folr oaks, eo. 95628 (916)965-1512 ONE-LINE & ELECTRICAL SCHE~ATIC Sheet 30£500(\1 ~NrtQ· t.I. BREGAR ..- ".~ l)J:'VI<:;U"Il.,j"



'H'

ka',
'.'

a Q

~l
d ,

d

NEllA
60A orsc. SW. SIZE 2

r---l - ~

2'(7; {" ---;-1~ I " ' J:'------...... --~"Ii5\
~;., ~ :~ :r • ---"\t!V
BllS ,I I. . .\,~ • __ /

• 'I , ~L .J

P.C.&E. 120/24OV.
Y-4W. 2ClQA

5tLf-CONTAINED
MET[R SOCKET

60A DISC. sw.

II

TO" P.G.&E:. O.H,
POLL-lAOUNT T'AANSFORlAER

I
I,

,,'
~yy'
I G N,

,to CU.-<f
BARE I

I

r
' .___ J

I
J/4~ DIA. X S'-O· COPPER
ClAD STEEl. CROUNO ROO

HPB
START

L
I T

NE""
SIZE 2
F\'NR

60A

(J)
O.L.'S

II

,,
I

~
'IiV

a,L'S (3)

15 HP PUMP FULL VOLTAGE
START CONTROL SCHEMATIC

PUMP STATION 2W"ONE-LINE

SHEET
Exhibit I-I
Sheet 4 of~
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~~, SEPTEII:'~~'999 5 ~~tr YOLO BASIN l Joe NO. 1
DRAWN BY, II, LARKIN ; • - oh iO~ WETLANDS 9912~
CHECKEa BY, II, BREGAR 2 '~ INC•
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UOI$TURE DETECTOR
SWITCH AND
RESISTOR LOCAITD
IN SU8Ll[RSIBL£
PUIoIP LlQfQR

---@
---;

SIT[
UGHT

~

TO FUTURE
LEVEL SWITCH

'~~r'0' ~-i
'A,II It) 1 I

h~ 1. t: fl~·.START T . , PIT T
3 7J

O.L.'SDL'SO.L.'S

4ll(N{01_~ "~30- SIZE 3

~ ~- ~
03 ~~SC sw. P9 I I =T~ : :; ~

(3)
C.L'S

HEUA
SIZE J
"'HR

I
I
I

@

(3)
CL'S

HEllA
SIZE .J
f\'NR

I
I
I

@

~
I I

p.C.kE.. 277/<&11
M Je-4W. 2ClOA ~OOA DISC. SW. ( I~ DISC. SW

SELF-CONTAINED
C. N U['T£R SOCK£T... ....A...A, I 110'" I II(XlA

18 Cu. -<f' "
~RE I :

r---' 10 P.C.~E. O.H.

POLE-MOUNT TRAN$fORuER

t
3/'- CIA.. X 8'-O~ COPPER
ClAO STEEl ~D ROO

PUMP STAnlON 8C ONE-LINE

50 HP PUMP #1 FULL VOLTAGE
START CONTROL SCHEMATIC

LlOISTljRE DETECTOR
SWITCH ANO
RESISTOR lOCAITD
IN SU~ERSI8LE

PUl.IP LlOTOR

8

J
eR

PIT

7
I

""
120

H[NA
SIZE J

"'""

3

~

TO FUTURE
lE\I[L SWITCH

•

l~.
HPS1U ~CR

START ..-

'H'
'0''';

'A"

C.L'SOL'SC.L.'S

] P9 11 I .-....

1 0 .-@
I I if --""

100A

<8Q11{O'-
~W '2--
BUS 'J __

l00A DISC. SW.

50 HP PUMP 12 FULL VOLTAGE
START CONTROL SCHEMATIC
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':i'~'';'';>'.

g'Ab6uL;:rhisManual'~~~J1i~

"",~t~!;~!!!iI1iJ~~~~!;;~~'~f '1970 ,"taie~"~aifl'iS 'the eirtPIOYer'~1~~f~C~~
responsibility t? provide a workplace fre(ofhazard"To this end, anequipmenlJ?,~ii0:t4),

,should be installed, operated, and maintalQed in compliance with applicable Irade, ',:'"
',' industrial, federal, stale, and local regulatjgns, II is Ih~equipmenl owner's respon:.:.~i>
~sibility to o~l~in copies of these regulali.?gsand 10 detennine,the suitabilily oflhe:i>:~

';;!"e~~~:~~~jji~~~?:'~i~,~¥~~~~WAI{'~ ,', ~ ,,,' :J-:;'
Thi;'Ow~~r;s:M;n~~I:a~d ;';;;:"ing labcll iill!ch~d to the eq~ipinenl. are io so
: _.•... ' ~. -.,-~~'. .......:;
as guidelines for hazard-free installalioni'operalion, and maintenance.,They
should not be'understood 10 prepare you fQre-;ery possible siluati~n.Jj!r -

,..:~'~:J?:~~~' ':-$, _,~L_"_5·fi:':}~?~~~i!:-::'::.~'~f!::·~:;"';': ·::.i7t~ :;3!?-;I<:<f~~~S~~. ~''--' ,~~:-'=-c

The information contiUned in this 'inanualls applicable only"o the Them ModeJ
'5122MI and 5122MISS Portable Davit Cranes. Do gol use Ihis manual as a:'-, "._-"l,','
source of information for any othereqUip~ent~~~~~;~~~-S~.

~4~~i:.iJti~~h;OM:;:~~~I!
~l~~••f·~m"'i"~";~",d.m~;_
Fail~J'e--;~ follow 'CAUTjON!r:iristitJ~~i~l)~ niay"tesu1tiriequipJl:'~n,'da;;;age'{ ''W~~J~I

;~ 'f~::~~~fF;;~eJ;~orEtin~]ii' 1D"~iI'
~J "'Faiiu':~I(;;';IIoW ~porta~l~~s:c~~~ns mayres?!lin poor perf~rp1ance oi""~~: '



Owner's Manual for 5122M1 and 5122M1SS Portable Davit Cranes

Suggestions for Safe Operation

page 3

A6110-D1373C-0995

;AWARNINGI

DO the following:

Ih"ld •.\nd comply with the guidelines set rorth in this OWller's J\1anmll. Keep
this 11101I1U<lI, and 0111 13hcls 1.Itlachcd to the crane, readahle and with the
equipment <:It ~lll times. Contact Thern, Inc. for replacements.

'Check lubrication before usc.

Install the wire rope securely to the winch drum.

·Keep at least 4 wrClps of wire rope wound on the drum at all times, to serve
as anchor wnlps. Failure to do so could cause the load to fall.

KL'CII)Wllds ilway from sheaves, j.,:cars, wire rope, and uther mo\'ing parts of
the equipment.

DO NOT dn the rnllnwin~:

Do not lin jlcoplc, or thin~s over people. Do not walk or work under a load
or ill the linc 01" force of any load.

Do not exceed the load rating of the cr01ne or Dny other component in the
system.

00 nut lise 1I100'C than Hne cnllle til mo\'e a load that excl'cds the loml r~\ting

of a sing'c crane. A shirt in load weight could overload the cquipment.

01) lIulusc d,;lImlged ur mall"undiuning equipment. To du so cuuld ..e~.;U1I in
failurc (If the e(luipmcnl.

00 not modify the equipment in any way. To do so could cause equipment
failure. ..

~.

Do not wrnp the ,",'ire rope around the load. This damages Ihe wire rope and
could c~luse Ihe load to fall. Use a sling or other approved lifting dcvice.

Do not uperate the crane with guards removed or improperly installed.

Uo not divert your attcntion from the operation. Stay alert to the possihility
of accidents, and try (0 prevent them from happening.

Do not jerk or swing the load. Avoid shock loads by starting and stopping the
IOild smoothly. Shock loads overload (he equipment and may cause damage.

Uo not use the crane to drag or pull loads. This will crc~lle side plllls which
.could damage the equipment or cause the load to tip.

Do not leave a suspended load unattended. Place the hmd Oil thc g"ound if it
must be left unattended.

Exhibit 1-2
Sh"p.l 1 of 1R



page 4

Important!

A qllillilicd pmfession;!l should
inspecr or desig.n the (ounc1alion

to insure Ihal it will provide
adequate suppon.

Locale the crane so it will be
visible during the erllire operation.

Owner's Manual for 5122M1 and 5122M1SS Portable Davit Cranes

1.1 Installing the Crane

ilWARNING,

DII liut install the cnwc in an arc:J defined as hazardous hy the National
Electric Code, unless installation in such an area h~s been thoroughly ap·
proved.

Do not install the crane ne~n corrosive chemicals, nammable materials, ex
plosi\'cs, or other elements that rna)' damage the crane or injure the 0pCl"n

lor. Adequalely prolecllhe crane and Ihe operalor from such elemenls.

Pt)sition the crane so the operator can stand clear of the land, and out of the
path of a hroken wire rope Ihal could snap back and cause injury.

Allach the crane to a rigid and level foundation Ihal will supporl the crone
and ils Im,d under all load condili"ns, inclnding shock 'milling.

'.1 CONSULT APPLICABLE CODES AND REGULATIONS for specific
rules on inslalling the equipment.

1.1.' LOCATE THE CRANE in an arell clear of lrume and obslacles lhal could
interfere with operation. Make sure the crane is accessible for mainlellLlnce

and operation.

II,' INSTALL THE CRANE on a level surface. An unlevel surface may cause
the boom to swerve.

'" FASTEN THE BASE securely \0 Ihe foundatioo.

CONTACT A QUALIFIED PROFESSIONAL FOR MOUNTING INSTRUCTIONS.

Figure 1 - Installing the Crane

, f------------"I •

'J------------;nI • -~.

installed uprjghl using
Model 522 or 52.~SS base

installed flu.sh using
ModeJ 522 or 522SSF Lase

Exhibit 1-2
"'1- __ .. A _r t 0
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A6110-01373C-0995



Owner's r:~anu,,1 for 5122M1 and 5122M1SS Portable Davit Cranes page 5

1.2 Assembling the Crane

JlIlporl:JlIl!

Inspect (he (1;111(' during asscmbly
accorditlg [11 Ihc Instruclions for
Periodic I1l ..... I'I.'t'tiOIl. This will
give yOll :t l"l'\'('i"lllll" the l:ondilioJl
oflh~ l:fi.1Ill' \,'illl which to COI11

pare ftllurc ill..;pCCliotls.

Save "II ho:':c.'> and crates lllat the
crane \,"ilS shipped Ill, use them

again if yOIl nccd 10 repackage
the cr:1I1L',

t.~.1 STUDY PARTS DRAWINGS 10 lllltkrstand how l.he LTilne is assemhled.

'" INSTALL THE MAST ill the h"se.

FOR MODEL 522 BASE, the mnst should rcst 011 Ihc 1\\lkl';'; in!\lalkd in the
lower set of hole:-; in (he b:l:-;C.

FOR MODEL 514 BASE, secure the mast in plaL:c llsing the r,l!\tellcrs pro
vided. l\1akc sure the capscr-ew passes through (he m:l.st to keep il from
rotating in (he base.

L'.J INSTALL THE BOOM in the most using the pins p,o"ided. \)0 not rest
the honm nn top of the front pin, (his may c.ltIse it (n hend under lUcId.

• COlllacl Ill..:- r;ll'tory immedi:llcly if
allY pans ill\' Illissing ordanmged.

l.~~ INSTALL THE SHEAVE and c~ble guide in thc end of the hoolllll:-;ing the
pin providell. Make sure the (,llhle guide is posilifIlH.'t1l"Clrrectly.

Do nnl ()\Tlli~ll1('n fasteners, \his
may slrip lhrclids ur C<.lllse t!;.Ul1
age In nlh",r p;lfh.

Figure 2 - Cotler Pins

l.!~ INSTALL THE WINCH using the fasteners provided. The winch C:1Il he
positioned fur either left or right h'lIld 0PCI·;ltiol1. See lignl"c 3.

I!/'I PASS THE W1RE ROPE over the ~"C;IVC ~md 1[1l"oll~h the hOOln. Anchor it
10 Ihe drulll according 10 inslrUL:lions ililhe winch O\\'Il(TS 1l1;llllli.d. f\l:.ll,c

surc il passes under pins when running Ihrutlgh 111(' hoolll. St(,.' Iiglll"C 3.

J0-;,..--- .... ,
, '\, ,

I I

" I

," COMPLETE ASSEMBLY.

INSTALL THE WINCH HANDLE ;Kc(}n.ling 10 iIlSlt"lIL'(ions in the Winch
OWIlCI'".o; Manual.

h INSERT TilE QUICK RELEASE PIN ill the cable guidc.

MAKE SURE ALL FASTENERS arc tighh.:lu.:d. :lIlLl (·oller pillS propl... ly
belli 10 secure them in place. see tigurc 2.

d LUBRICATE THE ENTIRE CRANE.
bend arms back

Figure 3 - Assembling the Crane

o1--_-._-_-._-_-.•-_.-_-.•-.-..-.-..-..-.=..0"7.=.•~..::;:,.=o

pass the wire rope
under both clevis pins

pass the wire rope
under both clevis pins

rounded end
of cabfe guide

(aces out

~o ~
f------.-..-.-.. -...-.-..-.=.-=..-:":.'::;::·1-:;::<'0_.----_.-

,Ii
/

,I
qUick release pin
positioned down

/
winch
mounted (or
RIGHT HAND
operation

winch
mounted (Of

LEFT HAND
operation

A6110-01373C·0995 Exhibit 1-2



Limit IHllll1llifnnn winJing by
kccpill~ tcn~ion un the wire rope,

Ir i:-; Y(llir rc.~pollsihili(y 10 detee!

[Illd ;ll'I.·\Hllll ror dillcrclll factors
iJffeClillg Ihe condition ilfld
perl"ornlill1('l..· or lhe equipmellL

c,wner's Manual for 5122Ml and 5122M1SS Portable Davit Cran%

2.1 General Theory of Operation

~.I.J THE PlIJ.I.I\L()lJIRED to IllP\'C thl.·lo;ull1ll1Sll1ot c,\cc~d the load r;lting
or ,hI.' n;lIlt'. ('(lllsider the /(11;11 I'urn" II.·quirL'd III m(l\'(' Illl' \o;ld. llutlhl'

wci~ht or l!ll' lp;\d.

~.l.:! TillS [(H l!FUf:NT CAN dcvdop r{lrl'c~ thai will cxcccL! the !o:1l1 r'\Iillg. It
is the r'l·sl~,,··:... ihilily of {he eqllipllll.'lil lIscr HI limit the size of the lu'ld. In
SPCl'[ lhc ~'i;llipIllCl1t regularly fill' danugc accc'nlillg 10 the inSlfLJC,]l'llS

cOlllaillL·t1 in Ihis ll1nnual.

. u PERrORtd.\NCE RATINGS of lhe equipmenl ;Ire ;l[Cectcd by Ihe pli,silion

or rhe honlll. ,llld the amounl or wire J"ope you \l.'-;C.

LOAf) RAT1~~(; rrprcscnts the m"l.,i:mlJn pull that (';In be placco 011 new
eLJUipllll'll! 1.\1;~~~ ronings are assigncd "alue~ for speeilir: wire rope Ienglhs.

h LIFT varil's wilh lilt' positioll O"I1J~ bllt)111 ~lnd tile Icn~th or the -,,';ire rope,

~.I." DUTY IL'\·:·;·~~(;.~~ refer to thc I)'P(' Dr lise till' eqlliplllCl11 is .''ilIbjcct to. Con

sider IhL' ri-'::"~\':ll~ when detcrminill:-! dUI)' r:lIjl'~.

ENVII~(;t."· T~:'~: lwrsh environll1l.·ljiS iIH'l;ld ..., lliJl, c{lld, dirty, \i.'L'1. corro
~ivc. PI' I':-~i ::";\c.surmulloil1gs. Pro/lTllIw t!;:.i:mll'1I1 from h:lr:;li tll\'i·
rOllml'J1~," \' :'\':~ !~()s .... ilile.

h MAIt'!TE.....::~ \'("1:: pllPr In:lill(cnalll'L'.lllcillliJlL' p',lOfclcaning.lllLril.';'li,)ll,

or inspcclio:l. ll'~\ds 10 poor uperation ;\lId po~;~;l\~ll: t~:IlI1i.lgc o!' the ..:-quip.
mcnl.l\lillil:ji'll' pour nl3intrn,lIlcc lJy CelITfllUy roliowillg nil' ili~(rllc

lions nll:l:,:~Jl'd ;n lIJi~ manual.

LOADIt'\( i: .... C\'lTC ]o;lding includes -:hock 1>J;ldtng aj~d moving load .... ih;lt

excced thl.· l"~ld r:lting or the cquipm..·1l1. A \,:}id ,'ihock loads, and li '.! Bot
cXl:l,td the !,1;1:! r;lling uf Ihl' l'ltuiJlmcllt.

d FI\E()l._;r:~:'. ";' C:!: OrERATIO~~: fl ...·.jUClll ,11' kll~l:;)' CrCt"illions ir:nl:~lse

W':'\i' atlL! . ;'.';\ ;1·IC lire :-;pal\ 01 ~l·;l:.;, bl.·;II"I\:~";, Slll"\'/C:·;. anu u\h~r (\)111-

pon ...·!)h.. ;. ,.~.~. :;: l11:1inlrm-.nce or t:i~' l''1U:I''',CIlI if used in fn:li"l'1l1

oprr:lli;

CONTACT";",.,.

Exhibit 1-2
Sheet 6 <if18
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Owner's Manual for 5122M1 and 5122M1SS Portable Davit Cranes

2,2 Suggestions for Safe Operation

AWARNING,

DO the following:

page 7

,.

A6110-01373C·0995

Keep ,llicasl 4 wn1lJ,"i urwin' rnpl' WOIIIHI on the drum at all limes, to serve
i1S anchor \''1"''ps. \\'ith less th.an 4 ,nelp... 011 the d"um the wire rope could
come loose, C~lISill~ the load tn fall.

KCl'p IWllds _'WrloY from sheave... , J,:.car.<.;. wire rope, and other moving parts of
the c()t1ipmcnl.

Keep nil people, including OpCI';lIOl'S and ynllrsclf, nW3Y from the crane.
l\.C4..'p Hul nf tlu.' palh of Ihe In'HI. and lH11 Ill' lhl' path of a hroken wire rope
111:11 might sn~p hrlck ilnd nlllsc il1.illr~'.

DO NOT do the following:

00 nol lift people, or things over Ileople. 00 not walk or work under a load
or \n the line of force orany load.

nn nnt exceed Ihe Im,d nlling of the (T.lllC nr any other component in the
s~'!'ilcm. Tn rill so could rt.'~lllt in failllre of the l'quipment

00 nut lise more lhnn onc cnme to move a load that.exceeds the load rating
of a ~ingle crnne. A !\hifl in IOHd weigh I could <l\'erload the equipment.

»1) not usc d~llllHgcd or nmlfl1llctiolling c(!uipment. To do so could result in
failure of the equipment.

))0 nut IIIfHfil"y Ihc C(llIiplJIClll in .1It~' way. Tu flu sn could C~IUSC cquipml'nt
f.,i IlIrr.

On nnl nprr<lh' the crome with ~lwnl.<.; n'lIw\'ed or impropcrly installed.

»0 nol di"ert }'Ollr alll'olion from 11... operation. Stay al£rt to the possihility
ur accidenls, [Ind fr)' tu prevelll thenl fnml happening.

On no( jerk or swing the load. A\'nirl shock loads hy starting and stopping the
loael sllInnlhly. Shock lomis o\'crlo,ulll1<' l'<jllipmenl and may cause damage.

nil nut 1I.<.;e the cranl'lo clra~ nr 1I"lIlo'IfI.<.;. This will create side pulls which
l'flllld d:'lIn~lgc the equipment or c:.m~c thl' load 10 lip.

no nnl Il'ave a slIspcndl'd IU;ld ullalll'lll!l'el. Phlce the load on the ground if it
IIlllsl hl' Jefl \IIUtUrndl'd.

Exhibit 1-2
Sheet 7 ofl8



.lmportnnl!

Whcn determining \\'hL'thL'r lhe

land will excecd lhe ]o;lll r;l1ing.

consider Ihe tot<..ll force re(jllirl'd J
10 move fhe load.

0wner's Manual lor 5122M1 and 5122M1SS Portable Davit Cranes

2.3 Preparing for Operation

: _'.1 CONSJDER THE OPERATION. Do IlO! hegin lInlil you <..Ire sure you can
pcrforl11lhc Clllire operation wilhtllli hOl/.'ln!.

,. INSPECT ALL COMPONENTS ..r Ihe systelll.

INSPECT THE CRANE ilnd DIller equipmenl <Iccording (0 the Instructions
for Frcquen! Inspcclion.

INSPECT THE WINCH according In Ihe instructions in the Winch
Owner's Manu.d.

OPERA TORS 1ll11!i( be in good hcalih. alert. thoroughly trained in operating
the equipment. ..lilt! properly dothct! (hard hnt• .'i<..lfety shoes and safely
glns~es. no loo.'ic clolhing).

THE LOAf) must hL' dl':l1- of olher 'lhjlTls lind free 10 move. Make sure Ihe
10;1(1 wlllllot tiro spin. roll aWil)'_ or in ,IllY way move unconlrollably.

! . I KNO\V YOUR LOAD :lnd 11l:lkc surc you do not exceed the load rUling of
!he crane or <lny olher equipmenl in Ihe system.

POSITION THE BOOM so the 101ld 11".." is centered over the load. Avoid
side pulls which could dmna~e the crane or cause the lond to lip. See
tigu re 4.

Figure 4 - Positioning the Boom

center line center line

Exhibit I
Sheet 8 of 18

l co_r__r_ec_t_- -__ incorrect

A611 Q-D1373C.Q995

.....



Owner's Manual for 5122M1 and 5122M1SS Portable Davit Cranes

2.4 Attaching the Load

page 9

Figure 5 - Attaching Load

latch closed
tight 8gainsl

hook

.J sling seared;n
saddle of hook

Important!

Obey n SlOp signal from anyone.

Mnintain tensioll on the wire rope
to keep illighlly and evenly
wound on the drum.

If the Cfane anJ ImlJ arc nol
visible during the entire opera
tion, gel help from another
pcr:-;oll.

Appoint a supervisor if more than
one person is involved in the
operation. This will redUf..:c
confusion and increase S'll"cly.

When lifting il 101.10. use it lag tine
to keep the lond from swinging or
twisting, while keeping YOlll'~~lf

away from the load.

A6110-D1373C-0995

IAWARNINGi

Do not wrap the wire rope around the load. This damages the wire rope and
could cause the load to fall. Use a sling or other approved lifting device.

'" CLEAR OBJECTS rrom the p"th ur 'he luad '0 you can mOve it freely and
observe it at all times during the operalloll.

'" MAKE SURE THE WIRE ROPE i, nottwisred. A twisted wire rope could
cause lhe load (0 spin when it is mi.o;;ed off the ground.

~ J.l ATTACH THE LOAD using a nylon sling, or other approved lining device.
Follow the recommcndal\onl'. of lhe sling manufacturer.

SEAT THE SLING in ti,e '''ddle "r the hook wi'h the hook latch com
plelely closed. See figure 5.

, CENTER THE LOAD on the hook .<0 it will remain balanced and no' tip or
rol~l1e 10 one side.

2.5 Moving the Load

':."_1 MOVE THE LOAD slowly alld silloolhly, only i.l ~JJ1i.l11 distance LIt first
Make sure lhe load is balanced and securely rutached before continuing.

.' "_.' OPERATE TI H~ \VINCII It I raisl' Ilf Itl\\'CI" III(: load. Refer to Ihe inslrul'
tions in the Winch Owner's M~lIll1:d.

'." OBSERVE THE WIRE ROPE 0' it wind, onto the drum. If it becomes
loose, uneven, or overlapped, SLOp Ihe operalion and rewind the wire TOpe
hefore continuing. Continued o~r;}tion with overlapped or uneven wire
rope can damage the wire rope :.lIlri shorten its life.

=.u ROT ATE THE BOOM 10 move the 10'H.I side·lO·side.

ROTATE THE BOOM ~Iowly i,{lld smoothly (0 avoid swinging the load or
causing shock loads. Do 1I0t jam lhe hoom agninst other objects.

PUSH AGAINST THE BOOM atlhe midpoinl between the masl and the
end of the boom. Do not push or pull the load, wire rope, or any other
part of the crane olher tl1an the hoom.

" Exhibit 1-2 .
~h"p.t Q "f 1R



page 10 Owner's Manual for 5122M1 and 5122M1SS Portable Davit Cranes

3.1 Cleaning the Crane

Important!

Incre~se the frequency of m:lill(C

nance procedures if the crane is:

Operated for long perious.

Used to lift heavy loods.

Oper;.Iled in wet. diny. !lnl. or
cold surroundings.

Clean the crane In remove c1irt and help prevem rust and corrosion.

.l.U CLEAN THE CRANE every ~ix months or whenever it is diny.

WIPE ALL EQUIPMENT with all Ilil)' r"g 10 remove din olld £rease.

LEAVE A LIGHT FILM of nil on all surfi.lce.s to prolect against rust and con-o
slon.

\VIPE OFF excessive amounts of oil 10 ayoid the .:Jccumulalion of dirt

REMOVE UNNECESSARY OBJECTS from the areo surrounding the
crane.

Importantl

3 ".L Lubricating the Crane

Lubricate the crane properly 10 help prol~L:1 il from wear and rust. Read the
following inSlrUL:lions carefully.

Milke Sure lubril:'lIl1 has :1 Icm
perature rating appropriate for the
ambienllempcralllre .... of the
opemtion.

Exhibit 1-2
Sheet IO of.! 8

'.:.' LUBRICATE THE ROLLER ASSEMBLY on the 522 base at least every
6 months. Use a gre"se brush to opply 0 li£ht film of NLGI #2 grease to the
rollers and e~pscrew.

':." LUBRICATE THE WHEELS on the 514 hase alleast every 6 monlhs, Use
a grease brush \0 ilpply i.llight film or NLGI #2 grease to the roller bearings
Oil the rear casler wheels. Apply 2 In :\ drops of 150 gmoe gear oil 10 the
~h:lnS 011 all wheels. I{Oti.lle lhe wheds 10 allow oillO penelrale, ano wipe
on excess oil to ;l\'oid accumulalion or dlrl .

.'.:.' LUBRICATE ALL PINS "I k"stl'vn)' r, IllOlllhs. Use a grease brush 10
i.lpplya liglll (ilm of NLGI #2 grease to all pins.

':' LUBRICATE THE WINCH ," lca" every 6 months. Refer 10 the Winch
Owner's Manual for instruclions .

.•. ,. LUllRICATE THE WIRE ROPE '" le"st every 6 months, by wiping a thin
coal of oil onto the wire rope using iHl oily rug.

A611D-D1373C-0995
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Owner's Manual for 5122M1 and 5122M1SS Portable Davit Cranes

3,3 Inspecting the Equipment

page 11

l,

L,

Important!

Start OJn inspection prograll1 as
soon JS you put the crane illlo lise.

Appoint a qualified person to be
responsible for regulnrly inspect
ing the equipment.

Keep written records or inspec
lion. This allows comp<trisnn \vith
comments from previous inspec
lions so you C<l1l sec ch;\llgcs ill

condition or performance.

Perform frequent inspections:

Before each opemlion.

Every 3 hours during upcratioll.

Whenever you 1I01;CC sign." {II'
damage or poor oper'Hinll.

A611 ~D1373C-og95

!AWARNINGI

Do not use damaged or malfunctioning equipment. Place an "OUT OF OR
DER" sign on the crane. Do not use lhe crane unlillhe sign is removed by a
qualified mllinlcnance person who has completely corrected the problem.

Inspect the cr~ne to delect signs of damage or poor oper6ltion before they
become hazmdolls.

".1 CONSULT APPLICABLE CODES AND REGULAnONS for specific
rules on inspecting the crane and other equipmenl.

.!!, REFER TO THE WINCH OWNER'S MANUAL for informotion regording
winch inspection .

•1..1..\ Instructions for Frequent Inspection

VISUALLY INSPECT the entire crone "nd 011 other equipment involved in
the opemtion.

Check al\ equipment for cracks. dents, bending, rust, we6lr, corrosion and
nther Jarnagc:.

Make sure the wire rope is inswlled correctly and anchored securely to
the drum.

Mi.lke sure the entire cri.\lle j" properly lubrici1ted.

Make sure all frlsleners are tight •.IIld secure.

M"lkc sure the roundation is in good condition. and cnpable of suppoT1ing
the cr;lIle Clnd its jO;:H.lunder alllnad conditions.

TEST CRANE PERFORMANCE by moving, test lood of 100 pounds,

Listen for ullusual noiscs...lI1d look for signs of damage as you operate
the crane.

M:lke sure the wire rope winds evenly and tightly onto the drum. If it is
loose or unevell. rewind it hefore continuing.

Make sure the loaclmovcs !illloothly. without hesitation or strain, and
(hatlhe winch handle roliltes freely in both directions.

Make sure the boom rnlalcs freely when you push it, and remains sta
tionary when you release it.

Check the brake. Rai~e the hwd. then lower it and Slop it :1 few feet off
the ground. If thc load continues to coas( or creep, the brake may be in
Ileed of rep;,ir or adjllsllllcnl.

Completel~' correct nil prohlems before continuing. Use the Troubleshooting
Chart 10 help delermine the cause of ccr~ain problems. See table 2.

'ExhibitI-2



page 12 Owner's Manual lor 5122Ml and 5122M1SS Portable Davit Cranes

Perform pcrindit, inspcclillll.'i:

Every 6 months.

Whenever you return the Cfane 1o
service from siorage.

Whenever you notice damage or
poor operation in a frequent
inspection.

Whenever yOll have. or think YOlJ
may have. overloOlded or shod,:
loaded the crane.

Figure 6 - Broken Wires

J ..U Irl.'itrtl('tiolls fur Pt.'rioclic Ir1.'ipcl'tiull

VISUALLY INSPECT the crane and all olher cqtlip11lent.

Check the finish for wear. !laking, or olher damage.

Check all equipment for cracks, denls. bending, rust, wear, ..:orrosion <lnLl
other damage. If the crane W31> overloaded. or if you notice cracks and
other signs of overloading. check for d~llllage using magnetic or chemical
crack detecting procedures.

Check all fZlstencrs for stripped thrciu.ls, we"lr. bending, Olnd other damage.

Make sure the clHirc cnlnc is properly lubricated.

Make sure the wheels 011 Ihe 514 hase rotale freely.

Make sure alllahcls and plates arc rc'llbhle. firmly attached, free of
u<llllage and clean. Rcp1<\cemcnts ;Irc av.lilahle from the factory.

•
REMOVE THE WIRE ROPE entirely from the cr.ne.

Measure the Ihro,lI opening. Ihidne...;s. and (wist of Ihe hook, Replace the
hook if it shows signs of d"lm:lgc, Sec ligure 7.

Check the entire lenglh of wirc rope fur hellt wir~s, cfushed areas, bro
ken or cui wires. corrosion. and other d:lIl1age. Carefully inspect areas
lhat pass over sheaves or through roller guides.

Note the location and l'Ollcentration of hroken wires. Replace wire rope
if more than 6 wire...; ;Ire hrokcll ill olle 1~IY. or more thnn 3 wires afe
broken in one slrand in onc Iny. See figure 6.

Make sure the 10i.ld hook or other device is securely nuached (0 the wire
mill'. ;llld ,ilL' \\'il"l' ropl' wlh'rr it is :IILldh·tl is Ilot fr;IYl·d. corrodcd. hm·
kl.'ll. or otherwisc 1I.UlHlged,

Alwil)'S weHr protectivc clothing whclI handling wire rope.

. T.

('\

Jay

Wire rope assembly must be replaced
if more than 6 wires are broken in one
lay. or if more than 3 wires are broken
in one strand in one lay.

Make sure hook la(ch opens Wilh('~·1 hinding and closes when releOlsed.

Check the anchor holes in the drum ,lJld the ~urroundin£ Olrea fOf signs of
wcar or dislonion.

Exhibit 1-2
Sheet 12 of 18
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Figure 7 - Load Hook
Inspection

thickness
\

"

PLACE 100 POUNDS of tension on Ihe wire rope.

Measure Ihe diameter of the wire rope. especially in areas where wear is
noticeable. Replace the wire rope if [he diameter measures below the
minimum di<lmeler <11 <.Iny point. See figure 8.

REMOVE THE WINCH and inspect it by following the instructions in the
Winch Owner's Monua!.

DISASSEMBLE THE CRANE, and inspect each parI for damage.

REMOVE THE CRANE BASE from the foundation.

Check faSleners for stripped threads, wear, bending, and other damage.

Check the foundation for cracks.. corrosion, and other damage.

The wire rope assembly must be
replaced if the throat opening is 15%
wider than nominal. if the thickness is
10% less than nominal, or if the hook;s
twisted 10~ or more.

Figure 8 - Rope Diameter

FASTEN THE CRANE BASE securely to the foundation.

REASSEMBLE THE CRANE.

TEST CRANE PERFORMANCE by operating the crane with a lest load
equal to the load raling.

Listen for unusual noises, and look for signs of damage as you operate
the crane.

Make sure the load moves smoothly, wirhout hesitation or strain, and
that the winch h.lndle rotates freely in both directions.

Make sure the boom rotates freely when you push it, and remains sta
tionary when you relea!le it

Check the brake. Raise the load, then lower it and SlOp il a few feel off
the ground. If the load COnl\.flues to coaSI or creep. the brake may be in
need of repair or <HJjuslmen".

Make sure the wire rope winds evenly and tightly onlo the drum. If it is
lonse or uneven, rcwiluJ it heron.: cOlllinuing.

Complelely correct all prohlems hcfure conlinuing. Use the Troubleshooting
Chart to help determine lhe calise of certain problems. See table 2.

incorrect

minimum diamete ...

7/64 in (.1094 in)
-c------,~~.

11/64 in (.1719 in)

correct

The wire rope assembly must be
replaced if the diameler measures
less than the minimum diameter at any
point.

---;-----_ ...._._---~

wire rope

diameter

1/e in

3/16 in

A611D-01373CoOO95
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page 14 Owner's Manual lor 5122M1 and S122M1SS Portable Davit Cranes

Table 1 - Inspection Checklist

general

foundation

winch assembly

sheaves

---- .._------- -- . ~

labels and plates 0 dirty, illegible. olherwi~e damaged

comments

checked boxes indicate damage or problem in need of repair

problems

number per strand =

number per lay =

--_._----
LJ loosely attached or missing

-- .__._.._--------

.._---------

...._---------
.- -----_..---

,

---.---------_._---- --_._--- -----_.-._------------

. - . t -------------
----_._----_.-

----------
. __._.._-_ .._- -_. -_.----------

..__._------

--------_ .. - ----------

.-... - ----_.._-------- ._-------

---_.__._-----------------------
---- .. _-----------------------------

_._---------_ .._---_.---_ .._-------
_ ..__.- - _... _.. _..---------_.------.----------

authorized signature _

Exhibit 1-2
Sheet 14 of18

date _
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3.4 Repairing the Crane

page 15

Important!

11 is your responsibility 10 deler
mine when 10 replace pmts.
When considering whether to
continue using a part or 10 replace
it, remember lh.llt repl.acing ir is
the best way to avoid fu"her
equipment damage.

Appoint a qualified person to be
responsible for <:III repairs to the
equipmenl.

.'." GET FACTORY AUTHORIZATION for all repairs. Unau<horized repairs
will void the warranty, and may lead to damage or failure of the crane.

...,., REPLACE DAMAGED OR POORLY OPERATING PARTS with Thern
repair parts.

".'." REFINISH AREAS where the paint is worn or naking. A good finish helps
to protect against corrosion (Ind weather d.llm.llge.

REMOVE THE FINISH from damaged areas. down to the bare metal.

CLEAN THE AREA thoroughly.

REPAINT with a high quality primer and finishing coat.

TO ORDER REPAIR PARTS. contact your local dealer. Include the fol
lowing information when ordering:

model number

serial number (or code number)

part number

date purcha~cd, and from whom

description of whar happened, or what is wrong

your name and return address

L

Table 2 - Troubleshooting Chart

problem cause correction
- -_. __ . -------- . _---~_.- -----_.

overheating • operated 100 long without rest ........................ allow to cool

• load too heavy ................................................. lighten load

• poor lubrication ............................................... inspeci and lubricate as necessary

• bearing seized up ........................................... inspect and replace as necessary
---.--

boom bounces up and down • load too heavy .................. ..................... ....... lighten load

• mounting bolls loose ............. ......... ............... tighlen mounting bolls 10 proper torque

• sheave worn or damaged .... .......................... inspect and replace as necessary

• foundation loose or unlevel .......... .... ............ inspect and repair as necessary

• winch gears worn or damaged ....................... inspect and repair as necessary

boom does nol rotate • rotation points contaminated or ~orn .... ..... ... inspect and repair as necessary

• flange bearing broken or locked ..................... inspect and replace as necessary

boom swerves • foundation loose or unlevel ............................ inspect and repair as necessary

• masl bent, dislorted, or leaning ...................... inspect and repair as necessary
-_._-._-

unusual noises

high pitched squeak • poor lubrication ............................................... lubricate entire crane properly
grinding noise • contaminated lubricanl at rotation points ........ clean and lubricate rotation points
rattling noise • loose bolls, set screws or other fasteners ...... 1;ghlen all bolts and other fasteners

Refer 10 the Winch Ow~-er's M~~ual tor possible probl~mswilhlh--;-;inch and b;ake.
..

A611 D-01373Co0995 Exhibit 1-2
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Important!

Keep a record of Wlli.ll yOll ship.
and when you send il.

Ov",er's Manual for 5122M1 and 5122M1SS Portable Davit Cranes

4.1 Transporting the Crane

.'.11 REMOVE THE WIRE ROPE frollllhc (l';llle if ncccssnry, by disconnecting
it fromlhe winch drum.

-<.I: FOLD THE 1300t;.:1 DO\VN by removillg lhe. rcar pin and lowering the
hOOllll1lltil it rests against the mast. I~cpl<l(':c the pin 10 avoid loosing it.

Exhibit 1-2
Sheet 16 of 18

Jr ..' PACK THE CRANE for trans pOri. using the original packaging mnterials,
i r ;'lppropriale.

INSPECT THE CRANE according (0 the Instructions for Frequent Inspec
tion before installing il for operation.

Storing the Crane

REMOVE THE WIRE ROPE lrom thc nanc il necessary, by disconnecling
it from the winch drum.

FOLD THE BOOM DOWN. or remove the boom from the mast.

STORE THE CRANE in <l cool deim place <lway from corrosive chemicals
and moislUre.

SEAL THE CRANE in ploslie with a dcsieeanl 10 help proleet it from rust,
corrosion, <lnd other d~I11'lgC.

INSPECT THE CRANE t1ccorditll-! In the ln~lruclions for Periodic Inspec

tion before installing il for tlperalioll.

A6110-D1373C-0995
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Portable Davll Crane Model 5122Ml Model 5122M1SS
~_~__d_escrlpllo~. _ . _

1 Flange Bearing 2.89010 II 3.5000 x 2.25 N'r'LATRN
2 Mast
:3 Boom
4 Clevis Pin .500 x 3.766 SST
5 Hair Pin Coller .500/.750 SST

- .---------------
6 Clevis Pin .312 x 1.262 SST
7 Colter Pin .125 x .750 SST
8 Sheave 2.5000 x .375 x .219 GR
9 Cable Guide SST
10 Quick Release Pin .250)( .750 SST 303

p~~I!,_U_~~~!___ _~I~:_ . part numbe, qty.
81914 1 81914 1
81483 1 82467 1
81428 1 82481 1
A2840 2 A2840 2

. A_2_83B . 2 ....cA::4~4~5~3 .=2__

A2839 1 A2839 1
A3997 1 A3997 1
A2063 1 A4466 1
82483 1 824B3 1
A3996 1 A3996 1

1
3
3

M4041P8SS·A
A3357
A3356

A3355 2 A3355 3
A4325 2
M4021P8·A 1

11 Capscrew HxHd .375·16NC x 1.000 SST
12 Hex Nul NyLk .375·16NC SST
13 Hand Winch
14 lock WasherHISpr .375 SST
15 Hex Nut .375·16NC SST

l~
8 7

6

9

10

5 4

3

o

o

11, 12
(11,14,15for5122M1SS)

13

2

1

A6110-D1373C-Q995
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page 18 Owner's Manual for 5122M1 and 5122M1SS Portable Davit Cranes

Madel 522 Base . i
118m ....~8~~rlp~lon
1 Base
2 Capscrew HxHd .500-13NC x 'I.SOO SST
3 Lock Washer HISpr. 500 SST
4 Hex NUl .500-13NC SST
5 Roller

pori numbor

Cl250
A4198
A3~37

A4717
A2061

q.y.

I
1
1
1
2

-.----~-.--------

1

/

Madel 514 Wheel Base . ,

3

4

Item description

1 Base
2 Capscrew HxHd .375-16NC x 2.500 ZNf'l GR5
3 Hex Nul .375-16NC ZNPL GR5
4 Lock Washer HISpr .375 ZNPL
5 Wheel
6·-----=CC-1e-'v-';s-P=-ic-n-,5=-0=-0"'x---=2-:.2-:::-66

7 Flat Washer SAE .500 ZNPL
8 Cotler Pin .125 x 1.000 STL ZNPL
9 Capscrew HxHd .500-13NC x 4.500 ZNPL GR5
10 Hex Nut .500-13NC ZNPL GR2

11 Lock Washer HISpr .500 ZNPL
12 SockelBase

part numb~~ .g,.t.¥:_.
C1252 1
A3518 4
A3231 4
A2926 4
A2023 2

-----:=
A2024 2
A2932 2
A3179 2
A3135 1
A3227 1

A2930 1
512 1

12

\

'-\2)""--------------------1

9,1o,11
\

2, :,4

\
\,

Exhibit 1-2
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\
\

\

6,7,8
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. Read this Owner's Manual
.. thoroughly before operating

the winch. This manual tells
you how to install, operate,
and maintain the winch. Keep
it with the winch at all times.

. .:~: Replacements are available·
from Them, Inc., PO Box 347,
Winona, MN 55987,

:: 507-454-2996.

:Y-'·...,··
•.AtI···

.,' ,

Owner's Manual:~'"
For The
Model M4021 PB
Spur Gear Hand Winch

A5351·D1295C-<l594
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Li,inited Warranty

111l:rn;.lnc. w..rrllnl~ il~ products Ilgainl>' Jcrccl~ in 111,IIcrilli tiT .....\'r~ 11I:1I1.dlip fur \IIlC year frllln the Jalc of purdl;lsl' _i.
hy the t1ri~inDI u~ing huyeT. or ifthi., dale cannot be cslahlishcll, lhe ualc the product \Vlll; J;old by Them. Inc. 10 the \iII1-
dealer: To make 8 cJ::aim under this warranty. the product musl!lo.: returned, prepaid. directly IU Them, Inc., 5712

InduSirial Park Road, Winona, ~innesol' 55987. The following information musl accompany !.he producl: the dale
of purchase, the description of the claimed defect. and a complete c~planalion of the circumstances involved. U the
product is found to be defective. il will be repaired or replaced free of charic, and Them. Inc. will reimburse the

shipping cost.

This warranty does not cover any damage due 10 aeeidenl. mi~u~e. abu5e. or negligence. Any unaulhorize:d

alteration, repair or modifiealion of the producl oUl~ide Ihe Them. Inc. filCIOry shall void this wllITanly. Factory

aUlhoriulion muM be: in wriling from Them. Inc.

FACTORY AUTHORIZED REPAIR OR REPLACEMENT AS PROVIDED UNDER THIS WARRANTY IS
THE EXCLUSIVE REMEDY TO THE CONSUMER. THERN. INC. SHALL NOT BE LIABLE FOR ANY
INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR BREACH OF ANY EXPRESS OR lMPLIED
WARRANTY ON THIS PRODUCT. EXCEPT TOTHE EXTENT PROHIBITED BY APPLICABLE LA W, ANY
IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ON THIS
PR0I:?UCT IS LIMITED IN DURATION TO THE DURATION OF THIS WARRANTY.

SonlC Slates do '101 allow the: e:lc1usion or limilalion of incidental or consequenlial damages, or allow limitalions

on how 'on~ an implied warranly 1011<11<, ~o Ihe ahove lilllilalioll or ndusion may '101 apply 10 you. This III11T8nlY

~iVC5 you .~pccific leglll rights. lind you may also have nlher righls .....hich vary from SIBle 10 stale,

Nole:"Them, Ine. reservltS the right 10 change: Ihe drsign or disconlinue rhe producllnn or an, prtJduel

without prior notice.

About This Manual

The Occupational Safety and Health Act of 1970 stales that it is the employer's
responsibility 10 provide a workplace free of hazard. To this end, all equipment
should be installed, operated, and maintained in compliance with applicable trade,
indu'slriaJ, federal, state, and local regulations. It is the equipment owner's respon
sibilily to obtain copies of these rcgulalions and to determine the suitability of the
equipment to its intended usc. .

This Owner's l\111nual, and w<lfning labels atlached to the equipment, are to serve
as guidelines for hazard-free installation. operation, and maintenance. They
should not be understood to prepare you fCh every possible situation.

The information contained in lhis manual is applicable only (0 the Thern
M~dcl M4021PB Spur Gear Hand Winches. Do not use this manual as a
source of information for any other equipment.

~ ...

The following symhols are used for emphasis Ihrtlllghollt this manual:

Fai,ure lo follow 'WARNING!' in~lrllctiolls may result in equipment damage.
pre'perly damage, and/or serious personal injury.

,ACAUTIClN)

Failure to follow 'CAUTION!' instructions may result in equipment damage,
property damage. and/or minor personal injury.

Important!

F~:lure to follow 'important!' instructions may result in poor performllnce of

the equipment.

A5351-D1295C-05g4
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;''1

(' -=-------:----:----::--:----::-----:--------
'Suggestions for Safe Operation
'!
I

· !AWARNINGI

DO the following:

Read and comply with the guidelines set forth in this Owner's Manual. Keep
this manual, and all labels allached to the winch, readable and with the
equipment at all times. Contact Thern, Inc. for replacements.

Check lubrication before use.

Install the wire rope securely to the winch drum.

Keep at leasl4 wraps of wire rope wound on the drum at all times, to serve
· as anchor wraps. Failure to do so could cause the load to fall.

, .
:..: Keep hands alway from the drum, gears, wire rope, and other moving parts
. , of the equipment.

DO NOT do the following:

Do not lift people, or things over people. Do not walk or work under a load
or in the line of force of any load.

Do not exceed the load rating of the winch or a~y other component in
the system.

Do not use more than one winch to move a load that exceeds the load rating
of a single winch. A shift in load weight could overload the equipment.

Do not usc danmgcd or l1ullfunctioning c()uipment. To do so could result in
, failure of the equipmenL

Do not modify the equipment in any way. To do so could cause equip
ment failure.

: Do not wrap the wire rope around ~he load. This damages the wire rope and
· could cause the load to fall. Use a sling or other approved lifting device•

.. Do not operate the winch with guards removed or improperly installed.

Do not divert your aHention from the operation. Stay alert to the possibility
of accidents, and try to prevent them from happening.

Do not jerk or swing the load. Avoid shock loads by starling and stopping the
load smoothly. Shock loads overload the equipment and may cause damage.

Do not Iiflloads or puilioads:on an incline unless the winch is equipped
with a brake.

Do not leave a suspended load unaHended. Place the load on the ground if it
must be left unaHended.

Exhibit 1-3
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page 4 Ownel's Manualler Thern Medel M4021 PB Spur Gear Hand Winch

1.1 Installing the Winch

, "

Important!;

• Inspect the winch immediately

following instaJlaliqn according
10 the instructions for Periodic .
Inspection. rhis will give you a • '
record of the condition of the '
winch wit~ w.hich t~ compare
future inspeftkm·s.

'. ! A qualified professional should
inspect or design the foundation
io insure that it will provide
,"dequate suppon.

• ·Locale the winch so it will be
, visible dUring the entire opcrarion.

IAWARNINGI

Do nol install the winch in an area defined as hazardous by the National
EI~ctric Code, unless installation in such an ana has been thoroughly apa
proved.

Do not install the winch near corrosive chemicals, flammable materials, ex
plosives, or other elements that may damage the winch or injure the opera
tor. Adequately protect the winch and the operator from such clements.

Position the winch so the operator can stand clear of the load, and out of the
path of a broken wire rope that could snap back and cause injury.

Altach the winch to a rigid and level foundation that will support the winch
and'its load under all load conditions, including shock loading.

",I CONSULT APPLICABLE CODES AND REGULATIONS for specific
rules on inslalling the equipment.

'-j: .

"

1.1., LOCATE THE WINCH in an area clear of traffic and obstacles that could
interfere with operation. Make sure the winch is accessible for maintenance
and operaljon.

1.1.) MAINTAIN A FLEET ANGLE between 1/2 and 1-1/2 degrees. The proper
neet angle minimizes wire rope damage by helping the wire rope wind
uniformly onto the drum. See figure I.

1.1.. FASTEN THE WINCH securely to lhe foundation.

CONTACT A QUALIFIED PROFESSIONAL FOR MOUNTING INSTRUCTIONS.

center
ne

smooth drum_
fixed sheave or
I roller gUide

1/2 to 1-112 degrees 1
/I

1---____.______EJsta~~~_~'~·:_ ~_.

When wire rope travels over a sheave or through a roller guide - maintaIn fleet
angle by locallng the sheave or guide an appropriate dlstsnce from the drum,
shown as distance "A If

Figure 1 - Maintaining the Fleet Angle

Vlhen wire rope travels directly fo the load - maintain fleet angle by controlling
slde-to-side movement of the load with tracks or guide rails. Allowing the load fa
move too far to one side causes stress on the drum flange which may cause
damage. load smooth drum _

I i:~=~=====Jl~l2~t~O;I;'I~I2~deg;~rees;[jJj~cenler~ line

Important!

Use a sheave or roller guide to
direct the wire rope to the drum
whenever possible.

Install sheaves, tracks and olher
equipment so th~y will remnin
fixed under all Imid conditions.
Follow the recommendations l)f

the equipment manufacturer.

Use sheaves of proper diameter 10

minimjze wear on the wire rope.
FoJlow the recommendations of
the sheave manufacturer.

tracks or guide rails

Exhibit 1-3
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Owner's Manual for Thern Model M4021 PB Spur Gear Hand Winch

1.2 Installing the Wire Rope

page 5

Import.me!

• Use wire rope and Olher rigging
equipment rated for the size of the
largest load you will be moving.

Do not drag the wire rope lhrough
dirt or debris that could CZ"luse
damage. or poor operation.

• Always wear protective clothing
when hllndling wire rope.

Figure 2 - Flange Clip
Anchor

drum end view

typ/callnstalJation shown
right lay - underwound

IAWARNINGI

: Install the wire rope so it is wound correctly as shown, or the winch will not
, work properly, and the load could fall.

Install the wire rope securely to the winch drum. A poorly secured wire rope
could come loose from ils anel)or and allow the load to fall.

.." PURCHASE THE PROPER WIRE ROPE for your application. Keep the
following in mind when selecting a wire rope. Contact a reputable wire rope
supplier for help.

BREAKING STRENGTH of new wire rope should be at least 3 times
gre;Jter th~n the lnrgest load placed on the winch. If loads are lifted or
pulled on <In incline. the bre:lking strength must be at least 5 times greater
than the largest load. These are minimum values and will vary with the type
of load and how you are moving it.

b WIRE ROPE LAY must agree with the winding direction of the drum to
help insure proper winding.

WE RECOMMEND 7 x 19 galvanized aircraft cable for diameters up to
5/1 6 inch .

.. ,., INSTALL THE HANDLE by loosening the set screw and assembling the
handle and socket to the hex drive. Secure in place by tightening the set
screw,

Figure 3 - Quick
Disconnect Anchor

t
pull forward
to lodge the
end stop In ~~__
the slot

drum end view

typical Installation shown
right lay - underwound

1.2.3

1.2.4

1.~.~

ANCHOR THE WIRE ROPE to the drum using either the nange clip or
quick disconnect anchor.

FLANGE CUP ANCHOR. See figure 2.

PASS THE END OF THE WIRE ROPE through the hole in the nange.

INSERT THE CARRIAGE BOLT, loop the wire rope around the bolt,
and install the clip so the wi,,, rope is held by the curves of the e1ip.

INSTALL THE JAM NUT amlt;glllen it until the wire rope is nattened
against the drum flange.

QUICK DISCONNECT ANCHOR. See figure 3.

PUSH THE END STOP through the large center hole in the drum nange.

PULL THE WIRE ROPE forward to lodge the end stop in the slot.

TURN THE HANDLE CLOCKWISE to wind wire rope onto the drum. If
wire rope unwinds from the drum when the handle is rotated clockwise.
the wire rope is installed incorrectly. Install the wire rope correctly
before continuing.

. WIND FOUR FULL WRAPS of wire rope onto the drum by operating the
winch while holding the wire rope taught. These wraps serve as anchor
wraps and must remain on the drum at all times.

A5351-D1295C·0594
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Important!

Limit nonuniform'winding hy
kee'ping tension on the wire rope
and by'maintaining the proper
neet angle.

b is your respo~sibilityto deleci
and accourit fqr different factors
affecti'f1g the condition 'I,n<l
'perf?nn'an~e o,f the equipment.

Exhibit 1-3
Sheet 6 of 19

- - -. --_ - _..

2.1 General Theory of Operation

'.1 I TI-lI~ PUI.L R1-:()lJ IRED In Illove Ihl: In;ld musl IlOl exceed Ihe load r;jlill~

or Ihe wiilch. Con~idcr Ihe Ill[al fmtl..' fl..'(juir\.'u to move Ihe IOild, nul Ihe
weight of the load.

'" THIS EQUIPMENT CAN develop forces that will exceed the load rating.
It i~ the responsibility of the equipment user to limi~ the size of the load.
Inspect the equipment regulilrly for d;lI1wge according to the instructions
contained in thiS: manual.

'Ll USE A DISC BRAKE on all hand wind,e, osed 10 lift load, or pull loads
. on an indine.

'L4 PERFORMANCE RATINGS of the equipment are affected by the amount
of wire rope wound on the drum, the wuy in which it is wound, and the we)
the winch is used.

DRUM CAPACITY depends on how tightly and evenly the wire rope is
wound on the drum. Actual drum capacities are usually 25-30% less than
values shown in performance tables, due to loose winding and overlapping,

,. FORCE REQUIRED TO LlFf the load increases with each additional layer
of wire rope wound onto the drum. The value shown in performance table~

i!-i based on an empty drum .md maximum handle length.

LOAD RATING represents the maximum pull that can be placed on new
equipment. Load r~ltings me a~signed values for specific amounlS of load
travel or wire rope accumulation. The load rating decreases a.1,: layers. of
wire rope accumulate on the drum. .j

'" DUTY RATINGS refer to the type of usc the equipment j, subject to. Con
sider the following when determining dUly raling.

ENVIRONMENT: harsh environments include hot. cold. dirty, wet. corro
~ive. or explo~ive surrounding!;. Protecl the equipment from harsh enyj
ronmcnts when possible.

MAINTENANCE: poor maimenimc.:e. meaning poor cleaning. lubrication,
or inspection, leads to poor operation .md possible damage of the equip·
ment. Minimize poor maintenance by carefully fonowing the instruc·
tions contained in this manual.

LOADING: severe loading includes. shock loading and mo\'ing loads thut
exceed the load rating of the equipment. Avoid shock loads, and do not
exceed the load raling of the equipment.

FREQUENCY OF OPERATION: frequenl or lengthy operations increase
wear and shonen the life span of gears, bearings, and other componellt~.
fncrease maintenance of the equipment if used in frequent operations.

CONTACT THE FACTORY FOR MORE INFORMATION.

A5351·D1295C-0594
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2,2 Suggestions for Safe Operation

!A'\VARNINGI

DO the following:

page 7

A5351-D1295C-0594

Keep alleast 4 wraps or wire rope wound on the drum at all times, to serve
as anchor wraps. With less than 4 wraps on the drum the wire rope could
come loose, causing the load to rail.

Keep hands away rrom the drum, gears, wire rope, and other moving parts
or the equipment.

Keep all peuple, including operators and }'ourseU, away rrom the winch.
Keep out or the path or the load, and out or lhe path or a broken wire rope

. that might snap hack and cause injury.

DO NOT do the following:

Do not lift people, or thin~s over people. Do not walk or work under a load
or in the line or force or m,}' load.

Do not ..«cd the load rating or the winch or any other component in the
system. To do so could result in railure or the equipment.

Do not use more than one winch to move a load th~l exceeds the load rating
or a single winch. A shirt in load weight could overload the equipment.

Do not use damaged or malfunctioning equipment. To do so could result in
railure or the equipmenl.

00 nnt modiry the elluiplllcnt in :IIIY way. To do so could cause equipment
failure.

Do not operate the winch with guards removed or improperly installed.

Do nol divert your a!lention rrom the operation. Slay alerlto the possibilily
or accidents, and try 10 prevenllhc", rrom happening.

Do nol jerk or swing lhe load. Avoid shock loads by sta rling and stopping the
load smoothly. Shock toads overload the equipment and may cause damage.

Do nollirt loads or pull loads on an incline unless the winch is equipped with
a brake.

Do nolleave a suspended load una!lended. Place the toad on the ground
berore leaving it una!lended.

Exhibit 1-3
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Important!

When de.termining whether the
load will exceed the IO.lld r:uing.
consider the lOlal force required
to move Ihe load.

'----------_....- _.

Exhibit 1-3
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2.3 Breaking-In the Winch

• I I BREAK-IN OCCIJRS dllring. Ihe fir~' III hours or normal operution. During:
break-in, I1wling surr"ccs hecolllc polished, and dC.llrilOCeS increase. This is
L1esircd for efficient operation 01" hearings :.md gear.....

'" INSPECT THE WINCH following break·in according 10 Ihe Instruclions
for Periodic Inspection.

2.4 Preparing for Operation

''<.1 CONSIDER THE OPERATION. DOllo! hegin until you are sure you can
perform the entire opel"iltion without ha/aro.

'A.' INSPECT ALL COMPONENTS of the 'ySlell\.

INSPECT THE WINCH and other l'4ujpmcI11 according to the Instructions
for Frequent 1nspection.

OPERATORS mU$! be in good heallh, alert. thoroughly trained in operating
Ihe equipment. and pruperly·clothed (hard hat. safely shoes and safety
glas....e..... no loose clothing).

THE LOAD must he dcar of other objects and free to move. Make sure Ihe
load will not tip, spin, roll away, or in any way move uncontrollably.

~.,U KNOW YOUR LOAD and l11ake sure you do not exceed the load rating of
the winch or any other equipment in the system.

A5351·D1295C·0594
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Owner's Ma~uallorThem M~del M4021 PB Spur Gear Hand Winch
" " ,

"

page9

",. ATTACH THE LOAD using a nylon sling, or other approved lifting device.
Follow the recommendations of the sling manufacturer.

l2.1 CLEAR OBJECTS from 'he path of 'he load so you can move it freely and
observe it at all times during the operation.

2.5 Attaching the load

SEAT THE SLING in the. saddle of the hook with the hook latch com·
pletely closed. See figure 4.

h CENTER THE LOAD on ,he hook so it will remain balanced and not tip or
rolate to one side.

latch closed
tigh'rsgainst

hook

i=lgurl:i~~A~tachingtoat! ' IAWi\RtlINCiI
. "" '.' - - '. ' Do not wrap the wire rope around the load. This damages the wire rope and

" could cause the load to fall. Use a sling or other approv~d lifting device.

.J sling sealed in
saddle of hook

I,:

...Jill} ,..,.

2.6 Moving the load

~

Important!

• Obey a stop signal from anyone.

Maintain tension on the wire rope
to keep it tightly and evenly
wounu 011 (he unllll.

'.6.1 MOVE THE LOAD slowly and smoothly, only a small distance at firsl.
Make sure the load is balanced and securely attached before continuing.

'6.' TURN THE HANDLE CLOCKWISE to wind wire rope onto the drum. If
wire rope unwinds from the drum when the handle is rotated clockwise, the
wire rope is installed incorrectly. Install the wire rope correctly before
continuing.

• If the winch and load are not
visible during the entire opera
tion, get help from another
person.

Appoint a supervisor if more than
one person is involved in the
operation. This will reduce
confusion and increase safety.

When lifting a load, use a tag line
to keep the load from swinging or
twisting. while keeping yourself
away from the load.

Remove the winch handle when
the winch is not in use, to help
avoid unauthorized use.

,.,' OBSERVE THE WIRE ROPE as il winds onto the drum. If it becomes
loose. unev~n. or overlapped, stop the operation and rewind the wire rope
before continuing. Continued operation with overlapped or uneven wire
rope can damage the wire ror-' and shorten its life.

c

A5351·D1295C·0594
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page 10 Owner's Manual for Them Model M4021 PB Spur Gear Hand Winch

3.1 Cleaning the Winch

Important!

Increase the frequency of mainte
nance procedures if the winch is:

Operated for long periods.

• Used to pull heavy loads.

Operated in wet, diny, hOI. or
cold surroundings.

3,1, I

J.I.Z

Clean Ihe winch lu rClIlow dirt ami hdp prevent rust and corrosion.

CLEAN THE WINCH ever~ si, months or whenever it is dirty.

WIPE ALL EQUIPMENT with an oily rag to remove din and grease.

LEAVE A LIGHT FILM of oil on all surfaces to prolect them against rusl
and corrosion.

WIPE OFF excessive JlIlounl$ of oil 10 <J\'oid the accumulation of dirt.

REMOVE ALL UNNECESSAR Y OBJECTS from the area surrounding the
winch.

Important!

Make sure lubricant has a tem
perature rating appropriate for (he
ambient temperatures of the
operoJtion.

Exhibit 1-3
Sheet 10 of 19

3.2 Lubricating the Winch

IACAOrioN]

Do not over lubricate the brake bushings. Over lubricating may cause oil to
leak onto the friction discs, whieh may damage the friction discs or result in
poor operalion of the disc brake.

Lubricate the spur gears before each operation, and periodically during
operation. Failure to lubricate the gears will caUSe damage or deformation or
gearteeth.,,!:.

Lubricate the winch properly to help protect it from wear and rust. Read the
following instructions carefully.

HI CONSULT MANUFACTURER'S RECOMMENDATIONS for specific
information on lubricating the wi"~ rope and other equipment.

".J LUBRICATE WINCH BEARINGS AND SHAFTS at least every 6 months.

APPLY 2 TO 3 DROPS of I50 grade gear oil 10 bearings and shafts at all
friction points.

ROTATE THE DRUM several times to allow the oil 10 penetrate, and wipe
off excess oil to avoid accumulation of dirt.

,:, LUBRICATE WINCH GEARS before every operation and alleast every 10
hours during operation.

APPLY A LIGHT FILM of open gear lubricant to Ihe gear teeth on all
gears.

USE SPRA YON 201 or equivalent open gear lube. For dirty conditions use
a dry lubricant such as dry graphite or Moly.

)1' LUBRICATE THE DISC BRAKE at least every 6 months. Place 1 or 2
drops of 150 grade gear oil into the hole in the brake housing marked "oil",
and turn the brake several times to allow the oitto penetrate. "'""

'J) LUBRICATE THE WIRE ROPE by following the wire rope manufaclurer's
recommendations.

A5351-D129SC-oS94



Owner's Manuarlor Them ModeJ M4021 PB Spur Gear Hand Winch

3.3 Inspecting the Equip;ment

page 11

, .

Imporlant!

~tart an inspection program a~ soon
.as you pUi the winch into use~.

Appoint a qualified person to be
re'spo~sible for regularly inspect-

\ .ing Ihe equipment.

,Keep' ~rilten ~ecor'ds'oi i'nsp:ec
tion:. This allows compa~sori with,
commehts from previous inspec
tions so you can see changes in
condition or performance.

Perform frequent inspections:

Before each operation.

Every 3 hours during operalion.

Whenever you notice signs of
damage or poor operation.

A5351-D1295C-0594

IAWARNINGI

Do nol use damaged or malfunctioning equipment Place an ''our OF qRDER" ;
sign on the winch. Do not use the winch until the sign is removed by a quali~

fied maintenance person who has completely corrected the problem. •

Inspect the winch to detect signs of damage or poor operation before they
become hazardous.

,.,.; CONSULT APPLICABLE CODES AND REGULAnONS for specific
rules Qn inspecting the winch and other equipment.

"2 CONSULT MANUFACTURER'S RECOMMENDATIONS for informa
tion on inspecting the wire rope and other equipment.

J.J..} Instructions for Frequent Inspection

VISUALLY INSPECT the enlire winch and all other equipment involved in
the operation.

Check all equipment for cracks, dents, bending, rust, wear, corrosion and
olher damage.

Make sure the wire rope is installed correctly and anchored securely to
the drum.

Make sure the winch and brake are properly lubricaled.

Make sure Ihe set screw holding Ihe handle in place is tight.

Make sure mounting fasteners are tightened securely.

• Make sure the foundalion is in good condition, and capable of supporting
lhe winch and its load under all load condilions.

b TEST WINCH PERFORMANCE by moving a test load of 100 pounds.
r

• Listen for unusua' noises, and look for signs of damage as you operate
lhe winch.

Make sure the wire rope winds evenly and tightly onto the drum. If jt is
loose or uneven, rewind it before continuing.

• Make sure the handle rotates freely in both directions.

Make sure lhe disc brake ratchel pawl clicks firmly. as the brake handle
is turned clockwise.

• Check the brake. Raise the load, lhen lower it and stop it a few feet off
the ground. If lhe load continues to coast or creep, the friction discs may
be worn and in need of replacement.

Completely correct all problems before continuing. Use the Troubleshooting
Chart to help determine the cause of certain problems. See table 2.

Exhibit 1-3
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page 12

Perform periodic inspeclions:

• Every 6 months.

Whenever you relUrn the winch
to service from storage.

Whenever you notice damage or
poor operation in a frequent
inspection.

Whenever you have, or think you
may have, overloaded or shock
loaded the winch.

Figure 5 - Broken Wires

T
one
lay

1

Wire rope assembly must be replaced
if more than 6 wires are broken ;n one
lay, Or If more than 3 wires are broken
;n one strand In one lay.

Figure 6 - load Hook
Inspection

The wire rope assembly must be
replaced if the throat opening is 15%
wider than nominal, if the thickness ;s
10% less than nominal, or if the hook is
twisted 10° or more.

Exhibit 1-3
Sheet 12 of 19

Owner's Manual for Them Model M4021 PB Spur Gear Hand Winch

.1..\." Instructions for Periodic Inspection

VISUALLY INSPECT the winch and all other equipment.

Check the finish for wear, flaking, or other damage,

Check all equipment for cracks, dents, bending, rust, wear, corrosion and
other damage. ]f the winch was overloaded. or if you notice cracks and
other signs of overloading, check for damage lIsing magnetic or chemical
crack detec[ing procedures.

Check all fasteners for .'ilriped lhre'lds. WL'ilr. h~nding. and other d~muge.

Check the foundation for cracks, corrosion, and other damage.

Make sure the winch and brake are properly lubricated,

Make sure all lahels and plates are rcadahle. tirmly attached, free of
damage and clean. Replacements ilfC <l\'llil~lble from the (nelOry.

REMOVE THE WIRE ROPE cmircly from the urum,

Always wear protective clothing when handling wire rope.

Check the entire lenglh of wire rope for hcnt wires, crushed areas, bro
ken or cut wires, corrosion, and other damage. Carefully inspect areas
that pass over sheaves or through roller guides.

Note the location and concentration of broken wires. Replace wire rope
if more than 6 wires are broken in one lay, or more than 3 wires are
broken in one strand in one lay. See figure 5.

Mnke SlIre the load hook or other dcvi ...·c is sccurely illt~\ched to the wire
rope, and the wire rope where it is attached is not frayed. corroded, bro
ken, or otherwise damaged.

Measure the throot opening, thickness. ond twist of the hook. Replace the
hook if it shows signs of damage. Se_e tigure 6.

Make sure hook latch opens wilhout binding and closes when released.

Check the anehor holes in the drum flange for signs of wear or distortion.

PLACE 100 POUNDS of tension on the wire rope.

Measure the diameter of the wi:·e rope, especially in areas where wear is
noticeable. Replace the wire rope if the diameter measures below the
minimum diameter al any point. See figure 7.

d REMOVE THE WINCH from the foundation.

Check fasteners for stripped threads, wear. bends, and other damage.

Check the frame for bending, distortion, cracks and other damage, A
bent frame is caused by overloading, and is a sign that your application
may require a winch with a larger load rating.

MOVE THE DRUM with your h~nds.

Check for excessive movement indicating WOrn or loose gears, bearings,
or shafts,

Disassemble the winch and brake if necessary. Inspecl gears, bearings.
spring pins, and shafts for wcar, corrosion, distortion, and other da~age.

A5351-D1295C-0594
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Owner's Manual lor Thern Model M4021 PB Spur Gear Hand Winch page 1
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.

Figure 7- Rope Diameter
. r FASTEN THE WINCH securely 10 Ihe foundalion.

INSTALL THE WIRE ROPE.

The, wire rope assembly musJ. be
replaced Jf the diameter measures
Jess than the minimum diameter 81 any
point.

. : :

correct

wire rope

diameler

1/8 in

3/16 in

inCOffecl

minimum diameter

7/64 in (.1094 in)

11/64 in (.1719 in)

TEST WINCH PERFORMANCE by operating the winch with a test load
equal to the load rating.

.Listen for unusual noises, and look for signs of damage as you operate
the winch.

Make sure the wire rope winds evenly and tightly onto tbe drum. If it is
loose or uneven, rewind it before continuing.

Observe the rotating drum, look lor signs of loose or misaligned bearings.

Make sure the handle rotates freely in both directions.

Make sure the disc brake ratchet pawl clicks firmly as the brake handle
is turned clockwise.

Check the brake. Raise the load, then lower it and stop it a few feet off
the ground. If the load continues to coast or creep, the friction discs may
be worn and in need of replacement.

Completely correct all problems before continuing. Use the troubleshooting
chart to help determine Ihe cause or certain problems. See table 2.

Table 1 - Inspection Checklist

damages

checked boxes indicate damage or problem In need of feJHIir

problems

general U finish weathered. flaking, otherwise damaged

o parts cracked, bent. rusted, worn, otherwise damaged

fasteners 0 stripped threads, bent. worn. otherwise damaged

gears D excessively.worn, cracked, corroded, otherwise damaged

brake assembly 0 brake corroded, cracked, worn, otherwise damaged·

drum D anchor hole worn, distorted. otherwise damaged

wire rope D bent, crushed, otherwise damaged

D broken wires. see figure 5

replace if more than 6 wires in one lay,

or 3 wires in one strand in one lay, are broken

D diameter reduced, see figure 7

replace if diameter is excessively worn

end connections D corroded, rusted, worn, otherwise damaged

o winch jel1ts or hesitates during operation

o unusual noises, other signs of ma"unction

D loose, not tightened to proper torque

D loose or improper1y lubricated

D brake does not operete properly

D excessive movement or backlash

D wire rope loosely or unevenly wound

number per strand =
number per lay =

diameter =

D not securely attached

hook or other device D twisted, benl, worn, otherwise damaged, see figure 6

replace if twist is 10 degrees or more

replace if throat width is 15% larger than nominal

replace it thickness is 10% less than nominal

labels and plates

comments

authorized signature

A5351·D1295C·0594

o dirty, illegible, olherwise damaged

D hook latch tails to close when released

twist =
throat width =

thickness =

o loosely attached or missing

dete

Exhibit 1-3
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Important!

It is your responsibility to dell'!"
mine when to rep][Jce parts.
When considering whether 10

continue using a part or to repl~H.:e

it, remember that replacing it js
the best way to avoid further
equi pmenl dam3ge.

Replace all spring pins and
retaining rings when you dh:i3S
semble the winch or brake for
repair or replacement

Appoinl a qualified person 10 be
responsible for all repairs 10 thl'

equipment.

Exhibit 1-3

Owner's Manual for Thern Model M4021PB Spur Gear Hand Winch

3.4 Repairing the Winch

I I I ( ;ET FACTOI{ Y "l ITrlOR IZATION fill' all repairs. lJ Ilaulhoril.ct..I rcpa irs
will void the W:llTilllly. and lllay h.'ad Itl d:lIl1:lgl' Of failure of the winch.

'" REPLACE DAMAGED OR POORLY OPERATING PARTS with Thern
repair parts.

.'.'..1 REFINISH AREAS where the paint is WOfll nr naking, A good linish help,
10 prOlect ;]g:linsl corrosion and weilchcr damage.

REMOVE THE FINISH from d",nagcd arca.', down to the ""re met"L

h CLEAN THE AREA thoroughly.

REPAINT with a high quality primer and finishing coat.

"'A TO ORDER REPAIR PARTS, cont"et ynur Incal de,i1cr. Inclnde the 1'01
l<Jwing informalion when ordering:

model number

serial number (or code number)

part number

dale purchased, and from whom

description of what happened, or what is wrong

your name and return i.ludrcss

A5351-D1295C-0594



Owner's Manual for Thern Model M4021 PB Spur Gear Hand Winch page 15

Table 2 - Troubleshooting Chart

problem cause correction

handle turns, drum doesn'llurn • loose or broken spring pins .......... .......... ...... inspect winch and brake. repair as necessary

• loose, stripped or broken gears ...................... inspect gears and repair as necessary

handle turns hard or not at all • ratchet on winch engaged ..............•............... disengage winch ratchet

• load too heavy ................•............•................... lighten load

• spring pins loose or broken on winch or brake .. inspect winch and brake. repair as necessary

• disc brake damaged or locked ....................... inspect brake, repair as necessary

• gears or bearings broken or locked ....•....•...... inspect and repair as necessary

brake does nol operate properly • friction discs worn or damaged ...................... inspect and replace as necessary

,. friClion discs damaged from over lubrication .. inspect and replace as necessary

• disc brake ralchet pawl damaged .................. inspect and repair as necessary

excessively worn gears or bearings • load 100 heavy ................................................. lighten load

(excessive backlash) • poor lUbrication 01 gears Or bearings .............. inspect and relubricate as necessary

overheating • operated 100 long without rest ........................ aHow to cool

• load 100 heavy ................................................. lighten load

• poor lubrication ............................................... inspect and lubricate as necessary

• bearing seized up ...•........................................ inspect and replace as necessary

unusual noises

high pitched squeak • poor lubrication ............................................... inspect and reiubricate as necessary

grinding noise • contaminated lubrication •................................ clean and relubricale winch

• dirt in brake or winch gears ............................ inspect and clean as necessary

• broken gears or bearings ................................ inspect and replace as necessary

rattling noise • loose bolts, set screws or other fasteners ...... tighten all bolls and other fasleners

uneven clicking noise in brake • broken gear looth in brake ............................. inspect and repair as necessary

weak clicking noise in brake • spring or ralchet pawl dirty or damaged •........ inspect and clean or repair as necessary

• worn brake ratchet paWl, gear, or spring ........ inspect and replace as necessary

no clicl{ing noise in brake • ratchet incorrectly installed ............................. disassemble and install correctly

• ratchet pawl damaged or worn excessively .... inspect and replace as necessary
~.
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Imporlant!

Keep (J record of Wh<ll yOll ship.
and when you send it.

Owner's Manual lor Thern Model M4021 PB Spur Gear Hand Winch

4.1 Transporting the Winch

I I I PACK TilE WINClllIsing lIu' origin;11 packaging male rials, if possible.

I.i" SF.AL TilE \VINCII in plaslic with a uc ....iccant to help protect it from rusl.
corrosion, and other damage.

INSPECT THE WINCH according to the Instructions for Periodic Inspec
Lion before installing it in a new localion.

('-

Exhibit 1-3
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4.2

·U.l

4.2.2

4.2J

Storing the Winch

SEAL THE WINCH in plastic with 11 desiccant to help protect it from rust,
corrosion, and other damage.

STORE THE WINCH in a cool clean place away from corrosive chemicals
and moisture.

ROTATE THE DRUM periodically to keep bearing and gears surfaces
from becoming lacquered.

INSPECT THE WINCH according 10 the Instructions for Periodic Inspec
tion before installing it for operation.

A5351-D1295C-ll594
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notes
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page 17

Exhibit 1-3
Sheet 17 of 19



page 18

Model M4021PB Spur Gear Hand Winch .

Owner's Manual for Them Model M4021 PB Spur Gear Hand Winch

Item... _~!~~!P~.~~~ part number Qly.

1 Disc Brake Assembly C1544 I
2 Handle Shall S8390, I
3 Capscrew Hxhd .375·16NC x 5.500 gr 5 ZNPL A3519 1
4 Spacer .391 x .560 x 1.212 ZNPURDI A1259 1
5 Groove Pin Type A .187 x 2.000 ALYSTL M532 1

6 Flat Washer .375 x .750 x .125 SST A1907 1
7 Hex NUl Nylk .375·16NC gr 2 ZNPL A3113 1
8 Frame Cl030 ,
9 Drum Assembly 8'040 1
10 Drum Gear Guard 81066 1

11 Retaining Ring .625 SST M136 1
12 Flange Bearing .627 x .877 x .625 BRZ Al003 2
13 Groove Pin Type A .187 x 1.375 ALYSTL M85! 1
14 Pinion Al008 1
15 Handle Assembly 8104' 1

16 Handle Socket 82089 1
17 Setscrew Sqhd Cuppt .321-' eNC x .750 SST A3885 1
18 Drum Spacer .625 x 11 ga x 3.235 A1143 1
19 Tie Down Al013 1
20 Hex NUl .250·20NC SST A3331 I

21 Carriage BoU .250-20NC x .500 SST A3333 1

,
Items 15, Hi, and 17 are not shown in parts drawing.
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EXHIBIT J

Management and Maintenance of Vegetation

1. Vegetation Management

1.1. Management of Emergent Vegetation: Emergent vegetation, commonly known as
"emergents" is an important component for wildlife habitat within the permanent and seasonal
wetlands. In the Sacramento Valley, emergents are predominantly either cattails (Typha sp.)
and/or hardstem bulrush (Scirpus acutus). Management will emphasize hardstem bulrush as the
dominant emergent in the seasonal and permanent wetlands.

For purposes of maintaining a minimum roughness value for flood control purposes of
Yolo Bypass, the emergent vegetation shall be kept to 5 percent or less of the total seasonal
wetland area and 50 percent or less of the total permanent wetland area. A management
program controlling the emergents shall be implemented utilizing water management, physical,
chemical, and fire methods.

The following is an outline ofa mechanical management method and time-table used to
control emergents when the recommended percentage of surface areas of emergents are
exceeded:

I. Draw-down pond in March through April, as seasonal flooding of the Yolo Bypass
allows (draw-down to be completed by 15 May), to decrease spring "green-up". This will
discourage nesting ofbirds and wildlife use.

2. Keep pond dry through June.

3. Begin control in late June or when pond bottom will support a tractor and heavy
stubble disc. Open the disc only slightly and "rolldown" the areas ofemergents that are to be
removed. Create a mosaic pattern by leaving scattered patches of varying sizes. A second pass
may be required to sufficiently knockdown the standing cover.

4. Allow treated vegetation to dry for 7-10 days.

5. Prepare for burning of vegetation:

a) establish a safe perimeter (fireline).
b) obtain permission to bum from the Yolo County Agriculture Office and local
fire department.
c) bum area by igniting "rolled-down" section only.

6. After bum is completed, use the tractor and disc, fully opened, to tum up the root zone

Exhibit J
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(roots and rhizomes) in all treated areas.

7. Allow as much time as possible (at least two months) to dry exposed plant parts before
flood-up.

8. Redisc in August, if feasible.

Other methods of controlling heavy emergent cover include hot burning, use of
chemicals, and water manipulation.

1.2. Management of Riparian Areas: The two riparian areas, Northwest and
Causeway Unit will require a minimal maintenance program. The Causeway Unit will be
irrigated and maintained for 2 more years (1998-1999).

1.3. Management of Grassland Areas: Grassland area management shall be determined
by the Refuge Manager. Agricultural crops may be grown to provide food and cover for wildlife.
Existing stands have been identified and a short term (1-2 years) weed control program for these

stands would greatly increase the long term survivability of these stands. Long term
management of weeds with use ofgrazing or fire programs are encouraged.

2. Exotic Weed Control Program: The project area has seen a steady exponential increase of
several aggressive and dominating weed species that will affect the habitat values, management,
and, most importantly, hydraulic Manning values of the refuge Perennial pepperweed
(Lepidium latifolium L.) will require a committed control program within the seasonal,
grassland, and water conveyance areas of the project. A control program utilizing chemical,
physical, fire, and water management regimes needs to be developed and implemented for each
of the project habitat.

2.1. Permanent Areas shall be regularly monitored and open water maintained to
hydraulic requirements.

2.2. Seasonals: The target vegetation ofSwamp Timothy (Crypsis schoenoides) is
competing with Helianthus annuus for habitat and affecting Manning's values. Exotic weeds
shall be controlled with water management to minimize competition with Swamp Timothy and
changing Manning's values.

2.3. Grasslands: Surviving native grass (Hordeum brachyantherum) stands have been
identified (See Grassland Area Maps) with a total estimated acreage of at least 75 acres. A weed
control program for these specific areas would greatly increase the survivability ofthese grass
stands that have been heavily impacted by the 1996-1998 flood seasons. Mowings and fire can
effectively be used as control methods.

2.4. Riparian Woodland: Control infestation ofperennial pepperweed.

Exhibit J
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3. Vegetation Maintenance

3.1. Revegetation Maintenance Program: Develop a written maintenance program for
each habitat type including but not limited to the following:

3.1.3. Inspection Program: A regular inspection program for waterways and
culverts.

3.1.2. Predation: Beaver colonization and predation to riparian plantings shall
be inspected regularly and controlled. Recommend that beaver cages located in
Northwest riparian area be kept in place.

3.1.3. Weed Control: (See 2.0)

3.2. Causeway Unit (25 acres): The refuge manager is responsible for the maintenance
and irrigation of the riparian plantings (installed Fall 1998) for a period of2 years (1998
1999).

3.2.1. Regular Maintenance (bi-weekly)
Pruning for plant structure only (as needed)
Weeded zone around each plant (36 inch diameter)

3.2.2. Irrigation
Irrigation Schedule (See Causeway Unit)
System Maintenance (Every watering period)

4. References for Project Revegetation Work: Copies ofreferenced proposals and reports
have been provided to the Department ofFish and Game. Yolo Wildlife Area.

4.1. Technical Proposal for Restoration Planting and Maintenance, Northern Sector.
Putah Creek Sinks Unit: Yolo Basin Wetlands, California, DACWOS-9S-C-0009,12
October 1994.

4.2. First Year Monitoring Report for Restoration Planting and Maintenance, Yolo Basin
Wetlands, Northern Sector, Putah Creek Sinks Unit, DACWOS-95-0009, 31 October
1996.

4.3. Final Monitoring Report for Restoration Planting and Maintenance, Yolo Basin
Wetlands, Northern Sector, Putah Creek Sinks Unit, DACWOS-95-0009, February 1998

4.4. Grassland Inventory and Soils Analysis Report, Yolo Basin Wetlands Putah Creek
Sinks, DACWOS-99-P-0167, 23 March 1999
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Xl. Revegetation Plans and Maps

Project Revegetation Map (draft)

North West Unit: Riparian Area
Planting Plan
Irrigation Plan

Causeway Unit: Riparian Area
Title Sheet & Location Map
Revegetation Plan (West)
Revegetation Plan (East)
Details
Irrigation Schedule

Grassland Areas
Northwest Unit: Field NW-l
Northwest Unit: Field NW-2
Northwest Unit: Field NW-3
Central Unit: Field C- I
Central Unit: Field C-2
Central Unit: Field C-3
Central Unit: Field C-4 (North y,)
Central Unit: Field C-4 (South y,)
Northeast Unit: Field NE-2
Northeast Unit: Field NE-3
South Unit: (Deleted: Managed as Seasonal Area)
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~ect Revegetation Mal!
No Scale
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LEGEND

/lIlI

I

,:,"'1-- NORTHEAST UNIT
f---NE-J

SOUTH UNIT

(:;+--c-...

((i:l~- CENTRAL UNIT

ffE,b"'-"-i'-NE-4

iI~!jSEMI-PERMANENT WETLAND

1::::::1 SEASONAL WETLAND

1»1 GRASSLAND

_ RIPARIAN WOODLAND

..
. .

_JIlSlJ"'l'\l'

WJ---NW-J

C-l

WEST UNIT---+-,-

NW-l---+:,(

CAUSEWAY UNIT'
RIPARIAN

ma*--NE-2

NQRTHYl£.ST UNIT--t1jlb~&b71~;;~c==JLJilillJ~~ll,*,,---NE-lRIPARIAN

180 ACRE UNIT

NORTHWEST UNIT -----b::;

NOTE:
NW-l : DESIGNA TES GRASSLAND AREA LOCAnONS

VIC VAZIO YOLO WILDLIFE AREA
VEGETATION MAP NOT TO SCALE
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North West Unit
Riparian Area

Planting Plan
Irrigation Plan

Note: Full size drawings have been previously provided to the
Department ofFish and Game, Yolo Wildlife Area
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Causeway Unit
Riparian Area

Title Sheet & Location Map
Revegetation Plan (West)
Revegetation Plan (East)

Details
Irrigation Schedule

Note: Full size drawings have been previously provided to the
Department ofFish and Game, Yolo Wildlife Area
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Irrigation Schedule

Land- Waler Ball No. Drip Valve Water
scape Area No. of Plants! Demand Valve Assem- Water Marker Run
Zone lac) Plants Acre (opm) Size blies Days Color Time

W1 2.2 662 301 22.1 1.5" 2 Mon Red 6 hours

W2 3.1 830 268 27.7 1.5" 3 Wed White 6 hours

W3 1.7 430 253 14.3 . 1.5" 2 Mon Red 6 hours.
W4 0.7 178 254 5.96 1.5" 1 Fri Blue 6 hours

included included
WS 1 .1 255 232 8.5 w/W4 1 w/W4 6 hours

W6 2.7 60a 225 20.3 1 .5" 2 Wed White 6 hours

W7 2.8 308 110 10.3 1.5" 1 Fri Blue 6 hours

included included
wa 1.7 300 176 10 w/W7 1 w/W7 6 hours

I .
ES 2.0 458 229 15.3 1 .5" 2 Mon Red 6 hours

E4 3.0 608 203 20.3 1 .5" 2 Fri Blue 6 hours

E3 1 .1 3aO 345 12.7 1.5" 1 Fri Blue 6 hours

1[:] 1.4 493 352 16.4 1.5" 2 Wed White 6 hours

1 .5 445 297 14.8 1.5" 2 Mon Red 6 hours

~
average 3 days/ 18 hrs/

25.0 5955 249.6 19a.7 11 valves 22 week week
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Grassland Areas Ma~
(From: Grasslands Inventory and Soils Analysis Report)

23 March 1999

Northwest Unit: Field NW-I
Northwest Unit: Field NW-2
Northwest Unit: Field NW-3

Central Unit: Field C-I
Central Unit: Field C-2
Central Unit: Field C-3

Central Unit: Field C-4 (North Y:.)
Central Unit: Field C-4 (South Y:.)

Northeast Unit: Field NE-2
Northeast Unit: Field NE-3

South Unit: Not Included (Deleted: Seasonal Area)
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Field Reference Map

NW-2 NE-4

NE-2

NE-3

C-3

C-2

NW-3

NW-1

C-1

I

2000 0 2000 Feet
~i~~_~~~~i

Greated February 1999
Revised April 1999
Vyolodavi.
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Points of Interest

• Culvert
A Watennan Valve

• Tree
• Water Control Drop Box

Mapped Areas
E:2l Mixed Herbaceous
_ Established Meadow Barley Area

I!IIIIl Disturbed Area
m Parking Lot

o
~----Created February 1999

Revised April 1999

400

Northeast Unit
Field NE-1

H

w~.
•

Yolo Basin Wetlands
Putah Sinks Site Map

Exhibit I
Sheet 17 of 28



Points of Interest

• Culvert
.... Watennan Valve

• Tree .
• Water Control Drop Box

Mapped Areas
E:2I Mixed Herbaceous
_ Established Meadow Barley Area

Il:lBll Disturbed Aream Parking Lot

400 0 400
i

Yolo Basin Wetlands
Putah Sinks Site Map
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Points of Interest

• Culvert
A Waterman Valve

• Tree
• Water Control Drop Box

Mapped Areas
rz:a Mixed Herbaceous
_ Established Meadow Barley Area
mm Disturbed Area
~ Parking Lot

o 400

Northeast Unit
Field NE-3
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Yolo Basin Wetlands
Putah Sinks Site Map
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Points of Interest

• Culvert
.... Walel1lW1 Valve

• Tree
• Waler Control Drop Bo~

Mapped Areas
E:2l Mixed Herbaceous
_ Established Meadow Barley Area
IIlIIlI Disturbed Aream Parking Lot

)1""1O~~l""IIiiiiiiiiiO~I""I"""I""I"""~4~OO;., __~800 Feet

Created February 1999
Revised April 1999
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Points ofInterest

• Culvert
A Watennan Valve

• Tree
• Water Control Drop Box

Mapped Areas
E::a Mixed Herbaceous
_ Established Meadow Barley Area

BIllI Disturbed Area
~ Parking Lot

Created February 1999
Revised Apri11999

Northwest Unit
Field NW-1

s

Yolo Basin Wetlands
Putah Sinks Site Map
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Points of Inlerest

• Culvert
.. Watennan Valve

• Tree
• Water Control Drop Box

Mapped Areaso Mixed Herbaceous
• Established Meadow Barley Area
~ Distwbed Area
~ Parking Lot

Northwest Unit
Field NW-2

400
i

o 400 800 Feet
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Created February 1999
Revised April 1999
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Points of Interest

• Culvert
... Waterman Valve

• Tree
• Water Control Drop Box

Mapped Areas
E::a Mixed Herbaceous
_ Established Meadow Barley Area

wm Disturbed Area
K>% Parking Lot

Created February 1999
Revised April 1999
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Yolo Basin Wetlands
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Points ofInterest

• Culvert
.... Watelll1an Valve
• Tree
• Water Control Drop Box

Mapped Areas
E:2l Mixed Herbaceous
_ Established Meadow Barley Area
mm Disturbed Are.
~ Parking Lot

40~jO~~~iiiio~"""""",~~40i;;i0;. __~800 Feet

Created February 1999
Revised April 1999
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Points of Interest

• Culvert
... Watennan Valve

• Tree
• Water Control Drop Box

Mapped Areas
~ Mixed Herbaceous
_ Established Meadow Barley Area
m!Il Disturbed Area
%<:X Parking Lot

Created February 1999
Revised April 1999

Central Unit
Field C-2
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Yolo Basin Wetlands
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Central Unit
Field C-3

Yolo Basin Wetlands
Putah Sinks Site Map

Points of Interest
• Culvert
... Watennan Valve

• Tree
• Water Control Drop Box

Mapped Areaso Mixed Herbaceous
_ Established Meadow Barley Area
~ Disturbed Area
~ Parking Lot
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Points of Interest
• Culvert
A Waterman Valve

• Tree
• Water Control Drop Box

Mapped Areaso Mixed Herbaceous
_ Established Meadow Barley Area

mm Disturbed Area
~ Parking Lot

Created February 1999
Revised April 1999
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Central Unit
Field C-4 (North 1/2)
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Yolo Basin Wetlands
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I Points of Interest

• Culvert
.... Waterman Valve

• Tree
• Water Control Drop Box

Mapped Areasr::a Mixed Herbaceous
_ Established Meadow Barley Area

mm Disturbed Area
~ Parking Lot
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Created February 1999
Revised April 1999

400

Central Unit
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