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SECTION 1

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
modemn historic times.

1-02. 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, Califomia. A site and
vicinity map is shown in Exhibit A-1. 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.c. 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 of project 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
maximurn benefits of the project modification works without impacting (no reduction of existing flood
carrying capacity) existing flood control protective works. Rules that govern local partners in operating
and maintaining projects as a part of protective works are contained in the Code of Federal Regulations

(Exhibit A-2).

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 1s intended to provide supplemental information that is not presently addressed.

1-05. Construction History. 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. Army 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-0058-006 (Putah Creek Structure, September 1995, Westcon Construction Company);
CA-0058-007 (Power Line Connection, October 1995, Pacific Gas and Electric Company);
CA-0058-008 (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 (Centra] Area, March 1996, Franklin Construction};

CA-0058-003 (Northeast Area, August 1996, Gateway Pacific Contractors},
CA-0058-010 (Causeway/180 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 of Crypsis
schoenoides seed was collected and processed for aerial seeding of the seasonal wetlands. Aenal seeding
was accomplished in the Fall of 1996 at a rate of 1 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 estabiishment 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 of construction grading in the grassland
areas. A multiple sced mix formula was developed to try and best meet site conditions: general mix, high
ground mix, and a wet edge mix (see Table 1 Initial Seed Mix)}. Initial seeding occurred in the Fall of
1996; delays in construction grading of project, unfortunately, set back drill seeding of most of the
grassland areas until late October.

Table 1: Initial Seed Mix (seeded early/late 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 grassiand areas were field checked and evaluated for
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germination success. The late seeding time and then immediate and prolonged inundation of the entire
project caused significant germination mortality of the grasslands. Areas seeded early and allowed to
germinate before inundation had the best success rate; however, significant damage to the project occurred
in deposition and scounng of these exposed areas. Germinated seed species consisted almost entirely of
Hordeum brachyantherum. All grassland areas were weed controlled and areas prepared (mowed/disced)
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 germination success. All areas, year
old and new, showed initial good signs of germination 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 of new 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 W05-95-0009 (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 ripanan 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 Umit Irrigation System, Aug 1998, Sierra View Landscape).

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

Supplement - 3



O&M Manual July 2003

SECTION I

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 of Fish and Game on July 1995, (Exhibit F-1).

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 of Fish 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 of Fish and Game, the State of California 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 NEPA/CEQA
documentation is listed in Section 10-04.b.
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SECTION 1IN

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 of Federal Regulations, Title 33, Chapter
11, 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 authonized representative, the Reclamation Board, and
the State of California Department of Water Resources, shall have access at al) 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 of Flood Management, "As Constructed”
drawings of the project modification works at the time an operation and maintenance manual is fumnished
(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 personne) shall be trained in order that regular maintenance 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 of his/her absence
or indisposition.

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

¢. Encroachments: In accordance with the provisions of Flood Contrel 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 Califorma State Water Code, The
Reclamation Board, only, is invested with encroachment permitting authonity.

d. Inspections: For the sake of uniformity, and to the extent practicable, the dates of annual periodic
inspection of the project modification works shall be as follows: 1 March and 1 September. The Refuge
Manager shall notify and extend invitation to participate to the State of California Department of Water
Resources, Division of Flood 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 mod:fication
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 Refuege Manager
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shall determine the required composition of the inspection team. A copy of the inspection team's original
field notes as recorded on the check list shall be included as an enclosure to the annual report (see

paragraph f).

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 1s 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 of which are included in Exhibit B. Maintenance shall be
accomplished to insure that the project modification works operate as constructed.

f. Reports: Subsequent to the 1 September inspection and no later than 25 November, the Refuge
Manager shall submit an annual report to the District Engineer, Corps of Engineers and the State of
Califomia, Department of Water Resources, Division of Flood Management (P.O. Box 942836,
Sacramento, CA 94236-0001) covering inspection, rnaintenance, and operation of the pl’O_]CCt modification
works. This report will provide the following:

(1) 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 Contro] Project
(SRFCP). Flood elevations can be read during flooding from a powcr pole (elevations printed on polc)
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 of permanent repairs.

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

(6) Report summarizing 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
tearmn’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
Califomia 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

imigation/drainage canals, modification to existing irrigation/drainage canals, new alignment of
imigation/drainage canals, additional pump stations, structural modification to the railcar bridge and Putah

Supplement - 6



C&M Manual July 2003

Creck 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)(1) 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 Refugé 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, EIS/EIR, EA, etc.
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SECTION X

PROJECT MODIFICATION WORKS, YOL.O BASIN WETL.ANDS

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 of use 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 of vegetation 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 buming. The emergent vegetation to be managed within
these impoundments typically include, hardstem bulrush (Scirpus acutus), sedge {Carex sp.), and cattail
(Typha latifolia). 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 “n” value.

b. Seascnal 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 1 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
(Crypsis 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 S 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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germination begins in mud flats between 1 March and 1 April when minimum soil temperatures reach 50
to 55 degrees F for several days and germination continues through the middle of May. Most germination
occurs around 1 April. Draw-downs between 1 April and 15 May result in the majority of swamp timothy
germination. 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 te six inches in height. Seed
heads emerge from the leaf sheaths starting | May. When sites usually dry out quickly, small seed heads
(‘/4 to 2 inches) are the norm. Large plants with large seed heads of 1 to 2 inches occur on sites with
longer periods of wet soil or late rains. Prolonged flooding for one week or more can drown out seedlings.
A flash frrigation one month after germination (in May to June), of 1 1o 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 rigation 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 determimed by
field judgement of the Refuge Manager or representatives of the Refuge Manager.

¢. Grassland/Upland: 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 1s 0.035. To maintain this ohjective
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 nparian 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 of days,
irrigation rate). The characteristic trees and shrubs to be managed within these units could include:

Trees/Tree Shrubs:
Box elder (Acer Negundo californicum)
White alder (Alnus rhombifolia)
California sycamore (Platanus racemosa)
Fremont cottonwood (Populus fremontii)
Arroyo willow (Salix lasiolepsis)
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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 pilulanis consanguinea)
Button bush (Cephalanthus occidentalis)
Clernatis (Clematis ligusticifolia)
California wildrose (Rosa californica)
California wild grape (Vitis californica).

The objective Manning's “n” roughness value for this type is 0.045. The ripanan area shall be
allowed to naturally progress or evolve 1o a riparian forest habitat type.

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

f. Table 3: Wildlife Management Time Line:

January Seasonal wetlands inundated
End of hunting season
High public use

February ' Seasonal wetlands inundated

High public use

March Notify SYMVCD of draw-down dates
(1 Mar) Conduct inspections/vegetation survey
(15 Mar) Begin draw-down of seasonal wetlands
Conduct Swainson's Hawk breeding survey

High public use
Apnl Swamp timothy begins to germinate
May 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 irmgated.

June Continue maintenance activities
Flash imigation of swamp timothy, if needed. Notify SYMVCD in advance if irrigated.

July Conduct Giant Garter Snake Survey
Continue maintenance activities
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August Continue maintenance activities
Notify SYMVCD of flood-up schedule

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

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

November Seasonal wetlands inundated

Peak controlled public use

December Seasonal wetlands inundated

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. Permanent 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 channe! supplying the 180 (North)
Acre Unit. The North pump station supplies the 180 (North) Acre Unit and provides summer make-
up/back-up water to the Northwest Unit. Flood-up of the Northeast Unit is accomplished by lifting water
from the “toe drain” on east side of Bypass 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 (1 8-
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 ata
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 NO3 would have to be opened (flash boards lifted) and a private steel niser
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 umt.

Northwest Unit: Flood-up of the Northwest Unit would begin by flooding the NWS1 seasonal
wetland pond first by opening slide gates (NWT1 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 NWS1, water will flow freely
through water control structures NW3 and NW6 through the berm separating seasonal ponds NWS1 and
NWS2, and slide gate NWT3 on the Cross Canal can be opened, allowing water to flow into the NWS2
seasonal wetiand pond (at least 1.0 fi of freeboard below top of east berm). The permanent wetland pond
(NWP1) 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 NWPI.

West Unit: Flood-up of the West Unit is attained two ways. When the Putah Creek Bridge
Structure (weir) i1s gated, seasonal wetland {(WES1) 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 Creck 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|1 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 C14 can be opened to fill seasonal pond CESS at this time. Seasonal pond CES2 can be
flooded by opening slide gates C12 and C16 on the South Central Canal on the south end of the Unit.
CES1 and CESS can be flooded by allowing flow through gates C9 and C10 through the berm separating
CES1 and CESS from CES2. Flood-up of the seasonal pond CES4 is accomplished by opening slide gates
C24, C11, and C27 along the South Central Canal on the south end of the Unit, and C20 at the northeast
end of permanent pond CEP1. 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 CEP1 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. CEP1 can be flooded three ways: from the south by
opening gate C17 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 C19 (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 CESS 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 C1 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 SO1 must be opened on the canal to allow water
to flow east along the canal. Gates S11, S02, S03, and S05 can be opened to fill seasonal pond SOS1. To
fill seasonal pond SOS2, flow is allowed through gates S04 and S14 in the berm separating SOS1 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 $17 and S08 in the berm separating SOS2 and
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SOS3, and gate S10 on the canal at the north end of the Unit. The South Pump Station can be used to fil}
S0OS3, S0O82, and SOS1 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 SOP1). The permanent
pond SOP1 is filled by allowing overflow through gates S12 and S18 or by lowering boards on gates S12
and S18 in the berm separating SOS3 and SOP1, and S13 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 Umit 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 NESI is flooded by opening slide gates NE1 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 NE15 and NEI16, opening slide gate NE3, and allowing flow through NE6. Boards on gate
NE17, NE19, 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 NE19 and NE18. Permanent pond NEP1 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 lowening boards at NES at the south end of NEP1 and lowering
gate NE9 at the north end of NEP2. Permanent pond NEP3 is flooded by allowing flow over gate NE21 or
lowering boards at gate NE21 at the south end of NEP2.

(2) 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 dramage canals
must be lowered below grade elevations of ponds for drainage to occur efﬁmently

Causeway Unit: Draw-down of the permanent‘ponds is accomph'shed 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
NO2 and NO3 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 pumnp at the south end of the Unit.

Northwest Unit: Drainage of seasonal ponds NWS2 and NWS| is accomplished by fully opening
gates NW1, NW4 and NW7, and gates NW3 and NW6 through the berm separating the two seasonal
ponds. Gates NWT1, NWT2, NW13 and NWT3 on the south end can also be opened, but will anly drain
NWS2 and NWS] to elevation 10.7 ft MSL. Drainage of permanent pond NWP1 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, C10, 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,Cl16,C17,C23, C24, Cl11, 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 C18 and C28. Drainage of the permanent pond CEP1 is accomplished by
opening gate C19 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.

South Unit; Drainage of the seasonal ponds in the Unit can be accomplished by fully opening
gates S14, S04, S17, and SO8 in the berms separating the seasonal ponds and gates S02, $03, $06, S09,
and S10 on the South Canal. Gates S15, §16, and $19 can also be opened on the south end of the Unit to
drain the seasonal wetlands. Permanent pond SOP1 is completely drained by opening gate S13 atthe 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,
NEI15, NE 16, NE18, NE19, NE7, NE11, and NE12 in the berms separating the seasonal ponds. Seasonal
pond NES2 is drained by lowering boards on NE11] and NE5, and NE12. Dramage into the Tule Canal
would be through gate NE12. Seasonal pond NES| is drained by lowering boards on NE15, and d
opening slide gates NE1, NE2, and NE14. 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 (NE20 drains into permanent pond NEP2 and can only lower NES4
water elevation to 9.0 ft MSL if the ponds are full) and opening slide gate NE14. Gates NE17 and NE18
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
overtopping of NEP2. Permanent pond NEP] is drained by lowering boards on gates NE8 at the south end
of the pond and NE12, which drains inte the Tule Canal. Permanent pond NEP2 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 contro! 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 of 2-
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-10 and CL-10 models).
Most of the risers between seasonal and permanent ponds are equipped with {lash 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 overtopping
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 tn 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 if requxred 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, if applicable, shall be
particularly noted:

(1) Sediment deposition, debris or other obstructions to flow.
(2) Condition of pipes and gates.

(3) Damage or settlement of pipe.

(4) Condition of concrete-cracks, 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 fréquently 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

ABBREVIATIONS

HDPE
W H
F

G

0G

High Density Polyethylene

Water Control (Structure} Number
Flash Boards

Slide {Serew) Gate
On Ground {Ground Elevation)
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WC # Pipe # Pipes Pipe Pipe WC Top |Extension| Gate/FB
Type Length Invert | Elevation Size Type
S01a 30" HOPE 2 35 1.50 10.90 F
SO1b 30" HOPE a5 1.57- 10.97 F
sO2 30" HDPE 1 40 7.46 10.86
S03 30" HDPE 1 40 8.50 11.90 G
S04 30" HDPE 1 40 7.03 10.43 | 1 F
S0O5 30" HDPE 1 40 6.80 10.20 G
SC6 30" HDPE 1 30 7.00 10.40 G
SO7a . [30°" HOPE 2 45 6.69 10.09 F
S07b 30" HDPE 45 B8.55 9.9
sO8 a0* HDPE 1 40 6.72 10.12
S09 30" HDPE 1 50 8.50 11.90 G
S010a 30" HDPE 2 30 1.56 10.96 F
SO10b 30" HDPE 30 7.56 10.96
SO11 30"HDPE 1 51 7.95 11,35 F
sS0O12a 30" HDPE 2 55 5.56 8.96 1 F
sSO12b 30" HDPE 55 5.39 8.79 1 F
S0O13a 30" HDPE 3 60 3,53 6.93 B F
|8013b 30" HDPE 60 .55 6.95 1 F
SO13c 30" HDPE 60 3.74 7.14 1 F
SO14 0" HOPE 1 40 6.07 9.47 1 “F
SO15a 30° HDOPE 2 35 6.60 70.00 -F
S0O15b 30" HDPE a5 6.50 10.00 F
S016a 30" HOPE i 26 6.04 9.44 F
S0O16b 30" HDPE 26 6.04 9.44 F
8017 30" HOP 1 53 5.6% 9.05 1 F
s018 30" HDPE 1 40 5.81 9.21 1 F
I§019a 30° HDPE 2 31 535 875 1 F
SO1%b 30" HDPE 31 5.30 8.70 1 F
drain pipe |30 HOPE 1 25 OG
TOTALS: # pipes |pipe iength ! wc lotal 1"ext gates
30" HOPE 29 1183 [ 28 11 5
2" ext fishbrds
0 23
Flashboards required (South Unit)
structure # #/boards # sets tctal
we wl 1' ext 1 11 2 242
wc wl 2 ext Q 13 2 0
we wio ext 12 g 2 216
458



Table 4 -Continued
Water Control Structures

YOLO CENTRAL UNIT WATER CONTROL STRUCTURES
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WC # Pipe # Pipes Pipe Pipe | WC Top | Extension| Gate/FB
Type Length Invert | Elevalion Size Type
Cia 30" HOPE 2 85 - | 9.3 12.36 G
Cib 30" HDPE g5 9.01 12.47 G
C2a 30" HDPE 2 130 5.27 12.54 G
C2b 30° HOPE 119 8.08 12.38 G
C3a 30" HDPE 2 40 12.12 15.27 G
C3b 30" HOPE 40 12.14 15.26 -G
C4 30" HDPE 1 45 10.74 14,18 G .
CSa 30" HDPE 4 25 11,25 14.65 2 F
CSb 30" HDPE 25 11.30 14.70 2 F
“|C5¢ 30" HDPE 25 11.30 14.70 2 F
Csd 30" HDPE 25 11.27 14 67 2 - F
Céa 30" CMP 1 357 10.11 13.51 2 F
- |C8b 30" CMP (inc.) NA G
- |Cée 30" CMP {inc.) NA G
-« |C6d 30" CMP {inc.) NA G
e 24" HDPE 1 a5 10.60 14,01 G
C8a 30" HDPE 2 40 9.92 13.32 F
C8b 30" HDPE 40 997 13.37 F
c9 an* HDPE 1 S 407 8.64 12.04
C10 24" HDPE 1 40 9.34 12.74 F
c1 24~ HOPE 1 30 7.74 C11.14 G
ci2 30" HDPE 1 40 §60 12.00 G
C13a 30" HDPE 2 35 "~ 8.55 11.85 F
. [C13 30"HDPE |- 35 8,67 12.07 F
ci14 30" HDPE 1 40 8.94 12.34 G
C15a - 30" HDPE 2 T35 1.58 10.98 - 1 F
Ci5b 30" HDPE 36 1.81 11.21 1 F -
Ci8a 30" HOPE 2 40 8.65 12.05 F
C16b 30" HDPE 40 8.64 12.04 F
c17 24" HDPE 1 a5 811 11.51 G
C18a 30" HDPE 2 40 8.07 11.47 F
S [C18b 30" HDPE 40 8.10 11.50 F
ci9 24" HDPE 1 40 559 8.99 2 F
c20 30" HDPE 1 40 7.24 10.64 F
C21a 30" HDPE 2 40 7.95 11.35 G
C21b 30" HDPE 40 8.00 11.30 G
C22a 30" HDPE 2 40 5.00 8.40 2 F
ABBREYVIATIONS
HDPE High Density Pelyethylene
WCw Water Conwrol {Structure) Number
F Flash Boards
G Slide {Screw) Gate
0G On Ground (Ground Elevation)




Table 4 - Continued
Water Control Structures

YOLO CENTRAL UNIT WATER CONTROL STRUCTURES
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WC # Pipe # Pipes Pipe Pipe | WC Top | Exiension| Gale/FB
Type Length Invert |Elevation| Size Type
C22b 30" HOPE 40 5.08 B.48 2 F
C23 a0~ HDPE 1 40 8.08 11.48 G
C24a 20" HDPE 2 35 §.08 11.48 F
C24b 30" HDPE. 5 8.07 11.47 F
C25 24" HDPE 1 36 7.36 10.76 F
C26¢i6nonhy |30" HDPE 2 60 7.15 10.55 F
C26(1€nonh) (30" HDPE 50 7.22 10.62 F
c27 - [30"HDPE 1 0 1.66 11.06 G
C28a 30" HDPE 2 45 7.03 10.43 F
C28b 30" HDPE 45 7.03 | 10.43 F
Cd49a I HOPE 2 45 1.57 10.97 G
C2sb 30" HDPE 45 1.34 10.74 G
Cao 30" HDPE 1 45 7.30 10.70
c 30" HDPE 1 31 6.10 9.5D F
Cl2a 30" HOPE 2 51 5.18 8.58 1 F
C32b 30" HDPE 51 533 B.73 1 F
C33a 30" HDPE 2 45 5.31 8.71 1 F
C33b 30" HDPE 45 5.56 8.56 1 F
C34 30" HDPE 1 51 3.78 7.18 F
C35 - {30" HDPE 1 40 3.38 6.78 F
36 30" HOPE 1 40 917 14.57 2 [TF
ca7 24" HOPE 1 35 11.00 16.40 2 F
caa 24" HDPE 1 36 10,33 1522 2 F
civil @ pb a|30" HDPE 2 30 7.50
civit @ pb B{30" HOPE 30 7.46
pumpline [24" PVC 2 a520 NA
cmp @ pb [36* CMP 1 225 4.77
TOTALS: # pipes |pipe length wc totai 1" ext gales
an" HOPE 50 2255 57 3 21
24" HOPE 8 287 Z ext flshbrds
30" CMP 1 357 11 39
36" CMP 1 225
24" PVC Fd 3520
Flashboards required (Central Unit)
structure # #/boards # sets {otal
we w! 1 ext [ 11 2 132
we wi 2 ext i1 13 2 286
we wio ext 22 9 2 396
ABBREVIATIONS Grand Total 814
HDPE High Density Polyethylenc
WCH# Water Control (Structure) Number
F Flash Boards
G Slide (Screw)} Gate
aG On Ground (Ground Elevation}




Table 4 - Continued
Water Control Structures

YOLO NORTH EAST UNIT WATER CONTROL STRUCTURES

wWC # Pipe # Pipes Pipe Pipe WC Top | Extension]| Gate/FB
Type Length Invent [ Elevation| Size Type
NE1la 30" HDPE 2 44 8.24 11.64 G
NE1b 30" HDPE 44 8.23 11.63 G
NE2 30" HDPE 1 a7 B.09 11.48 G
NE3a 30" HDPE 38 8.40 11.80 G
NE3b 30" HOPE 38 8.41 11.81 G
NE4 30" HDPE 1 30 7.92 11.32 [
[NE5a 30" HDPE 2 40 7.84 11.24 G
NESD 30" HDPE 40 7.78 11.18 G
NEEa 30" HDPE 2 30 7.00 10.40- F
NEEb 30" HDPE 30 7.00 10.40 F
NE7a 30" HDPE 2 30 6.87 10.24 F
NE7b 30" HDPE a0 6.87 10.20 F
NES 30" HDPE 1 27 498 10.30 2 F
NES 30" HDPE 1 25 6.44 10.78 F
NE11a 30° HDPE 2 26 5.38 9.84 1 F
NE11D 30° HDPE 26 5.40 9.80 i F
NE12a 30" HDPE 2 45 437 9.90 2 F
NE12Zh 30" HDPE 49 4.40 9.90 -2 F
NE14a 30" HDPE 2 ki 6.00 9.40 G
NE14b 30" HOPE 31 6.11 9.51 G .
NE15a 30° HDFE 2 25 1.06 10.32 F
NE15b 30" HDPE 25 7.08 10.34 F
NE16a 30" HOPE 2 24 6.66 595 F
NE16b 30" HOPE 24 643 5.60 F
NE17a 30" HDPE 2 40 7.92 11.38 F
NE17b 30" HDPE 40 8.03 11.38 F
NE18a 30" HDPE 2 35 535 10.63 2 F
NE18b 30" HDPE 35 5.26 10.44 2 F
NE18 30" HDPE 1 40 6.61 10.03 F
NEZ20a 30" HOPE 2 80 3.99 938 2 F
NE20b 30" HDPE 80 i 9.34 2 F
NE21 30" HDPE 1 24 4.99 8.20 F
NEZ22a 30"HDPE 2 50 4.96 8.26 F
NE22Z2b 30" HOPE 50 5.02 8.37 F
NE24a 30" HDPE 2 44 6.23 9.63 F
NEZ24b 30" HDPE 44 6.15 9.55 F
ABBREVIATIONS -
HDPE High Density Polycthylene
WCH Water Control (Structure} Number
F Flash Boards
G Slide (Screw) Gate
QG 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 Pipe WC Top | Extension| Gate/Fg8
Type Length Invert - | Elevation Size Type
NE25a 30" HDPE 2 40 2.00 8.40 i F
NE25b 30" HOPE 40 3.99 8.20 1 F
Clvrt 18" CMP 2 40 oG
Chvrt 18" CMP 40 0G
Clvri 30" HDPE 1 40 CG
TOTALS: # pipes |pipe length wc total 1" exd” gates
30" HDPE 39 1471 a8 4 10
18" CMP F 80 2" ext flshbrds
: 7 28
Flashboards required (North East Unit}
struciure # #/boards # sels total’
we wi 1" ext 4 11 2 88
Jwe wi 2 ext 7 13 2 182
we wio ext 17 9 2 06
Grand Total 576
YOLO NORTH UNIT WATER CONTROL STRUCTURES-
WC # Pipe | #Pipes | Pipe Pipe | WC Top | Extension| Gate/FB |
Type . Length Invert | Elevation| Size Type
NO1 30" HDPE: 1 40 11.76 15.01 F
NO2 30" HDPE 1 40 10.50 13,86 F
NQ3 30" HDPE 1 60 6,95 11.31 1 F
clvit 24" HDPE 1 40 7.00
icauseway 18" PVC 1 230 8.00
TOTALS: # pipes |pipe length w total 1" ext gates
30" HDPE 3 140 3 1 0
24" HDPE 1 40 fishbrds
18" PVC 1 230 3
Flashboards requnred (North Unit)
structure # #/boards # sets total
we w/ 1’ ext 1 11 2 22
wewl 2 ext 0 13 2 0
we wio ext 2 9 2 36
58
ABBREVIATIONS
HDPE High Density Polyethylene
WC# Water Controt (Structure) Number
F Flash Boands
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 WC Top Extension| Gate/FB
Type Length Invert | Elevation Size Type
NwW1 30" HDPE 1 100 10.40 13.80 F
NW2a 30" HDPE 3 40 1.00 12.40 2 F
NW2b 30" HDPE 40 7.10 12.50 2 F
NwW2c 30" HDPE 40 5.90 12.30 2 F
NW3 30" HDPE 1 ap 9.40 13.80 1 F
NW4 30" HDPE 1 100 6.70 12,10 2 F
NW5 30" HOPE 1 40 7.20 10.60 F
NW6 24" HDPE 1 30 $0.60 14.00 F
NW7 30" HDPE 1 30 8.50 11.90 F
Nw8 24" HDPE 1 40 9.20 1460 | 2 F
NWBa 30" HDPE 2 40 6.60 10.00 F
NWSb 30" HDPE 40 6.70 10.10 F
NW10a 30" HDPE 2 40 6.80 12.20 2 F
NW10b 30" HOPE 40 5.70 12,10 z F
NW11 30" HDPE 1 30 8.10 12.50 F
NW12a 30" HOPE 2 40 7.60 11.00 F
NW12b 30" HOPE 40 71.80 11.00 F
Nw13 30° HDPE 1 40 10.40 13.80 F
NWT1 30" HDPE 1 40 na G
NWT2 30" HDPE 1 40 na G
NWT3a 30" HDPE 2 40 na G
NWT3h 30" HDPE- 40 na G
TOTALS: # pipes [pipe length we iotal 1" ext gates
30" HDPE - 20 830 22 4 4
24" HOPE 2 70 - 2 exd fishbrds
7 18
Flashboards required (NerthWest Unit)
struciure # #/boards # sels total
we w/ 1" ext 1 11 2 22
we wf 2" ext 7 13 2 182
we wlo ext 10 9 2 180
384
ABEREVIATIONS
HDPE High Density Potyethylene
wCH Water Control (Structure) Number
F Flash Boards
G Slide (Screw) Gate
0G On Ground (Ground Elcvation)
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Table 4 - Continued
Water Control Structures

Pond WES1 Pond CES4
LEVEE 14.00 LEVEE 11.00
DESIGN WS 13.00 DESIGN WS 10.00
MAX WS 13.32 MAX WS 10.64
Structure Structure Structure Struciure
WCH# TE Pipe IE Type WCH# TE Pipe IE Type
Inflow [C33 1527 1212 G Infiow cn 11.14 AL G
C3b 15.26 12.14 G C23 11.48 8.08 G
C4 14.18 10.74 G c27 11.06 7668 G
c37 16.40 11.00 - F Qutilow |C25 10.76 7.36 F
Cutflow |C8a 13.32 9,82 F c20 10.64 7.24 F
IC8b 13.37 §.97 F C30 10.70 7.30 3
cas 15.22 10.33 F
Pond CESY Pond CESS .
LEVEE 13.00 LEVEE 13,
DESIGN WS 12.00 DESIGN WS 12.50
MAX WS 12.04 MAX WS 12.74
Structure Structure Structure . Structure
WC# TE Pipe IE Type WC# TE Pipe IE Type
Inflow [C7 14.01 10.60 G Intlow C14 12.34 8.94 G
Cb6a 13.51 10.11 F Qutflow [C10 12.74 T 934 F
Cutfiow |[C8 12.04 8.64 F
Pond CEP1
Pond CESZ LEVEE 9.00
LEVEE 11. DESIGN WS 8.00
DESIGN WS 10.50 [MAX WS 8.99
MAX WS 10.55 ‘
-Structure Structure
Structure ) Struciure WC# TE - Pipe IE Type
WC# TE Pipe IE Type Infiow C25 10.76. 7.36 F
Inflow [CEa 13,51 | 1.1 F C17 11.51 B.11 G
[o]] 12.04 8.64 F Outflow [C18 8.99 559 F
Ci2 12.00 £.60 G
C16a 12,05 8.65 £ Pond CEP2
C16b 12.04 8.64 F LEVEE 7.00
Outflow [C15a 10.98 -7.81 F DESIGN WS 6.00
Cisb 11.21 8.65 F MAX WS 6.78
266 10.55 735 F
[C26{16 | 10.62 7.22° F Structure Struciure
WC# TE Pipe IE Type
Inflow C31 9.50 6.10 F
Qutfiow |C34 118 3.78 F
ABBREVIATIONS C35 6.78 3.38 F
TE Top Elevation
IE |Invert Elevation
F Fiash Boards
G Slide (Screw) Gate
WC# Water Control (Structure} Number
WS Water Surface (Elevation)
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Table 4 - Continued
Water Control Structures

Supplement-23

Fond CES3 Putah Creek Northern Delivery Canal
LEVEE 9.5 a b c
DESIGN WS 8.50 LEVEE 13.50 12.50 11.40
MAX WS 8.5 DESIGN 11.90 11.30 10.40
MAX WS 11.95 11.47 10.43
Sttuciure Struciure
WCH TE Fipe IE Type Structure Structure
inflow [C21a 11.33 1,85 G WC# - TE Pipe |IE Type
C21b 11.30 8.00 G Infl (a) C2a 12.54 9.27 . G
C29a 10.97 1.57 G Cc2b . 12.38 9.09 [
C29b 10.74 7.34 G Qutfi (a) |C13a 11.85 8.55 F
C30 10.70 7.30 F C13b 12.07 8.67 F
Qutflow |C31 9.50 £.10 F C14 12.34 8.94 G
C32a 8.58 5.18 F Infl (b) C13a 11.95 . 8.55 :_I_:
C32b 8.73 5.23 F C13b 12.07 8.67 F
C33a 8.71 51 F Outfl (b) [C12 12.00 8.60 G
C33b §.96 5.56 F Ci6a 12.05 865 F
Ci16b 12.04 8.64 F
Center N-S Ditch c17 71,51 8.1 G
LEVEE 11,50 C18a 11.47 8.07 F
DESIGN WS 10.50 C18b 11.50 B8.10 F
MAX WS 8.40 c23 11.48 8.08 G
C24a 11.48 8.08 F
Struclure Structure C24b _11.47 8.07 F
] WCH# TE Pipe IE Type Infi (c) C2da 11.48 8.08 F
Inflow |C15a 10.98 1.58 F C24b 11.47 8.07 F
C15b 11.21 7.81 F Outfi (¢) [C11 11.14 71.74 G
C19 8.99 5.58 F C27 11.06 7.66 G
Cz20 10.64 7.24 F C28a 10.43 7.03 F
Qutflow|C21a 11.35 7.95 G C28h 10.43 7.03 F
C21b 11.306 8.00 G C2%a 10.87 .57 G
C22a 8.40 5.00 F C29b 10.74 7.34 G
C22b B.48 5.08 F
ABBREYIATIONS
TE Top Elevation
IE Invert Elevation
F Flash Boards
G Slide (Screw) Gate
WwCH Water Conrrol (Struciune) Number
w$ Water Surface (Elevation)




Table 4 - Continued
Water Control Structures

Pond SOS1 Pond 5053
[CEvEE 11.00 CEVEE 5,50
[DESIGN WS 10.00 DESIGN WS 8.50
WAX WS a47 MAX WS 8,70
Stnucture Structure Slruclure : Structure
WCa TE Pipe IE Type WC# TE Pipe IE Type
Inflow |S0O2 10.86 7.46 G inflow 308 10.12 6.72 F
503 11.90 B.50 G S010a 10.56 7.56 F
S05 10.20 6.80 G S010b 10.86 7.56. F
SO 11.35 7.56 F sS017 5.05 5.65 F
Outflow [SO4 10.43 7.03 F Outflow [5012a B8.96 5.56 F
S014 0.47 6.07 F - 15012b 8.79 5.39 F
SQ15a 10.00 6.60 F SO18 9.21 5.81 F
JS0O15b 10.00 6.60 F SQO19%a 875 535 F
SO19b 8,70 530 F
Fond S052
|LEVEE™ 10.00 Pond SOP1
IDESIGN ws ©.00 LEVEE 7.50
[MAX WS 9.05 DESIGN WS 6.50
MAX WS 6,93
Stnucture Structure ’
wcCH TE Pipe IE Type Structure - Slructure
Intlow 1304 1043 | 7.03 F WC# TE Pipe IE Type
506 . 10.40 7.00 G Tnflow S012a . 8.96 £.56 F
508 11.90 8.50 G SO12b - B.79 - 539 F
5074 . 947 6.07 F [SC18 9.21 589 F
Oulfiow [SO8 10.12 6.72 F Qutflow [SO13a 6.93 3.53 F
S0O16a 9.44 6.04 F S013b 6.95 3.55 F
ISOT6D g.44 6.04 F SO13c 7.14 3.74 F
5017 5.05 5.65 F
Putah Creek Southern Delivery Canal
a b
LEVEE 12.20 11.00
|DESIGN WS 10.80 9.80
MAX WS ~ . 10.90 9.95
Structure Structure
WC# TE Pipe IE Type
Infi(a) |Cla 12.36 9.13 G
Cib 12.47 9,01 G
Outfl(z) [SO1a 10.90 7.50 F
S0O1b 10.97 7.57 F
SO11 11.35 7.95 F
Infi(t) [SO1a 10.80 7.50 F
S0O1bh 10.97 7.57 F
ABBREVIATIONS outh () [502 10.86 7.46 G
. 503 11.90 8.50 G
e ikl SOS 1020 | 660 G
E Flash Boards S06 10.40 7.00 G
G Slide (Screw) Gate S07a 10.08 6.69 F
WCH Water Control (Structure) Number gg;b 1919950 ggg ;
ws vation . ]
Water Surface (Elevation) 50703 10,08 755 F
SO10b 10.96 7.56 F
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Table 4 - Continued
Water Control Structures

Fond NES1 Pond NEP1
LEVEE 11.00 LEVEE 9.00
DESIGN WS 10.00 GESIGN WS 8.00
MAX WS 10.32 MAX WS 10.30
Struciure Structure Siruciure Struciure
WC# TE Pipe IE Type WC# TE- Pipe IE Type
Inflow |NE1a 11.64 8.24 G Inflow NE4 11.32 1.892 -G
[NETD 11.63 8.23 G Outfiow |NES 10.30 4.06 F
NE2 11.49 8.09 G
Qutflow [NE6a 10.40 7.00 F Pond NEP2 _
NE6b 10.40 7.00 F LEVEE 9.00
NE15a 10.32 7.06 F DESIGN Ws 8.00
[NE15b | 10.34 7.08 F [MAX W3S 8.20
Pond NESZ Structure Siruciure
EVEE 70.50 weC# TE. Pipe IE Type
DESIGN WS 9.50 Inflow NES 10.78 6.44 F
MAX WS - 8.80 NEZ20a 9.38 3,99 F
NEZ20b 9.34 K2 F
Structure Structure- Cutflow [NEZ{ 8.20 4.99 F
wece TE Pipe IE Type NE22a 8.26 4.96 F
Inflow [NES5a 11.24 1.84 G NEZ2b 8.37 5.02 F
NESb 11.18 7.78 G
Cutflow |[NE11a 9.84 5,38 . F Pond NEP3
NE11b 9.80 540 F LEVEE 8.00
SIGN WS 8.00
FPond NES3 MAX WS 8.20
LEVEE 10.
[DESIGN WS 6.50 Siruciore Slructure
MAXWS 9.90 wWC# TE Pipe IE Type
Inflow NEZ21 8.20 4.99 F
Structure Slructure Quiflow [NE25a “8.4D 4.00 F
WC# TE Pipe IE Type NEZ5bh 8.30 3.99 F
Inflow [NE3a 11.80 8.40 G
‘ NE3b 11.81 8.41 G Fond NES4
NEGa 10.40 7.00 F LEVEE 10.00
NEEGb 10.40 7.00 F DESIGN WS 9.00
Outfiow [NET7a 10.24 6.87 F MAX WS 9.34
NE7bD 10.20 6.87 F
NE16a 9.95 6.66 F Slructure Struciure
NE16b 9.90 6.43 F WC# TE Pipe IE Type
NE19 10.03 6.61 F Inflow NE17a 11.38 7.92 [3
NE17b 11.38 . 8.03 F
NE18 10.03 6.61 F
Qutflow |NE20a 9.38 3,99 F
ABBREVIATIONS NEZ20b 9.34 3.91 F
NEZ24a 5.63 6.23 F
TE Top Elevation NE24b 955 6.15 F
1E Invent Elevation
F Flash Boards
G Slide (Screw) Gate
WCH Waler Control (Structure) Number
w3 Water Surface (Elgvation)
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Table 4 - Continued

Water Control Structures

Supplement-26

[NE Water Control Basin NE DITCH
LEVEE 11.00 LEVEE 10.50
DESIGN WS 9.50 DESIGN WS 9.50
MAX WS 9.90 MAX WS 9.80

Siructure Struclure . Struciure . Struciure
WC# TE Pipe IE Type : WC# TE Pipe IE Type

Inflow |NE14da 9.40 6.00 G Infiow NE7a 10.24 6.87 F
NE14b £.51 6.11 G NE7b 10.20 6.87 F
NE158 10.32 7.06 F NE3 10.30 4,96 F
NE15b 10.34 7.08 F INE1ia 9.64 _ 5.38 F
NE16a 9.85 . 6.66 F NE11b 9.80 5.40 F
NE16b 5.90 6.43 F Outflow [NE9 10.78 6.44 F

Qutflow [NE173 11.38 7.92 F NE12a 9.80 4,37 F
NE17bD 11.38 B8.03 F NE12b 9,90 4.40 F
NE18a 10.63 -5.35 F
NE18b 10.44 5.26 F

FPond NOS1
LEVEE 14,50
DESIGN WS 13.50
MAX WS 13.86

Structure Struclure
WC# TE Pipe IE Type
Cutfiow |[NO1 15.01 11.76 F
NO2 13.86 10.50 F
ABBREVIATIONS
TE Top Elevalion
IE Invert Elevation
F Flash Boards
G Slide (Screw) Gate
W Water Contral (Structure) Number
WS Water Surface (Elevation)
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At the onset of {looding of the Bypass, all water control structures shall be fully opened (slide gates
and flash boards) before the flood water reaches the top of any external or intenal project berms. This will
allow the cells to flood-up equally and minimize the damage caused by water overtopping berms. 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 flash boards on all
water control structures. Mobilization of crews to open gates and timing of operation 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 approprate
materials.

b. Pumps: Pumps are listed in Table 5.

Table § - Pumpsa

Pump Type No. of Power Maximum | Static - | Purpose
Station Pumps each Fiow Rate | Lift .
pump (CFS) {approx.
(HP) feet)
North Elevated 1 10 8 6 Main supply to 18Q¢ Acre Unit. (2nd lift)

Summer make-up weler to the Northwest
permanent pond NWP1 (2nd lift).
Back-up supply to Northwest Unit (2nd lift).

Central Elevated 4 J@e6o +115 14 Main supply to Northwest, Central, South, and
1@75 Causeway Units.

; 1st lift for water 1o 180 Acre Unit.

Back-up supply to Northeast Unit (via North
canal). :

Shared with agricultural interests [1].

Southeast Submersi | 2 50 25 10 Back-up supply to Central and South Units.
ble Summer make-up water to South (SOP1),
Central (CEP) and CEP2) permanent ponds.
Northeast Submersi | 3 50 80 10 Main supply to Northeast Unit.
ble Summer make-up water 10 Northeast permanent
ponds. .

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

West Elevared ] 15 10 3 Drainage of West Unit. ‘
Portable Diesel 1 75 2] 1¢ Drainage of NW permanent pond (NWP1) in
Crissafulli summer.

Back-up drainage of 180 Acre Unit.

[1] Los Rios Farms and Mace [rrigation District

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:

(1) 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-1. The owner’s maintenance manual for the portable Davit
crane is attached in Exhibit I-2. The owner’s maintenance manual for the spur gear hand winch is
attached in Exhibit I-3.

¢. 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.

1. 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 penodic 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 of Fish and Game, Los Rios Farms, and Mace
Irmigation District. Supply and drainage canals are shown on sheet 48 of the as constructed drawings, File
No. 50-25-6077. Cross sections of south 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:

(1) 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:

(1) Settlement of berm fil;

(2) Erosion of berm slopes on both the landward and watc;side 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 Bypdss encompassing the project
modification works. Periodic inspection shall be made by the Refuge Manager to be certain that the flood
way 1s not being restricted by the depositing of sediment, waste matenials, debns, and building of
unauthonzed structures or other encroachments in accordance to the Assurance Agreement between
California Department of Fish and Game, Califomia Department of Transportation, Department of Water
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” methed. 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 free-flow from 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, from USACE. Permit inquires should be directed to:

Chief, Regulatory Branch
U.S. Ammy Corps of Engineers
Sacramento District

1325 J 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-1).

Supplement-30



Table 6
HABITAT AREA
Habitat Area (acres) Percentage %
Permanent LY} 9.5
Causeway 5.5 0.2
180 Acre (North) 78.2 23
Northwest 105.6 ] 3.1
Central CEP1 24 0.7
Central CEP2 27 08
South 12 04
Northeast NEPI 18 0.5
Northeast NEP2 3l _ Q.1
Northeast NEP3 14 - 04
Northeast NEP4 kY] 1
Seasonal 2,276 67.2
180 Acre (North) 101 3
Northwest a7l 1
Central West 212 6.3
Central 595 17.6
South 463 13.7
Nonheast . 532 15.7
Grassland 652 19.2
Causeway 1511 45
180 Acre (North) 38 i1
Northwest 56 1.7
Central 255 1.5
South 12 0.4
Northeast 140 4.1
Riparian Woadland 55 1.6
Causeway 254 0.7
Northwest paX 0.9
Berms, Roads, Channels 84.2 A 25
Total 3,3% 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 II
materials may be applied. Category I matenials (signal word “Danger’’} and Category II materials (signal
word “Waming™) 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 may be 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.

¢. 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.

(1) 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 dunng 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 1
October (when the snake is active).

Introduction of large 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
authonzation may be extended; reauthorization shail 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 of California Endangered Species Coordinator.
Maintenance activities shall be réstricted within 2 mile of active nest sites. The Swainson's Hawk breeding
season is from approximately 1 March to 15 August. Acreage of seasonal wetlands shali be maintained 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 Threatened 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, if necessary, with FWS, as agreed in the
Memorandum of Understanding (Exhibit F-3).

d. Water Quality: Organically enriched effluent, biological or chemical pollutants and contaminants
will be inhibited from entering the wetlands. Islands of floating 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 initial 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 of the runoff event has
passed), the toe drain source should be tested as described above for evidence of upstream runoff
problems.

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

" e, Cultural Resources 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
of a single cultural property within the project area of impact. This property, a 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 canais, 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 of wildlife 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 of acceptable 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 thetr bags inspected. Records of hunter-take by species shall be recorded. The Refuge Manager
will mamtain record files of all 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 staff at 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 of water quality and vegetation. Provisions will be made for air and/or ground
applications of Bacillus 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 of proposed 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 draming of water duriﬁg times of severe mosquito
production or disease outbreak.

Depth at ponds shall be maintained at a minimum of 3 feet duning 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 Vepetation Management practices shall be implemented for mosquito control:

Dense stands of aquatic vegetation shall be limited from shore margins to lower harborage and
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enhance wave action.
Aquatic vegetation shall be maintained in smail islands.
Plants that mat on the bottom shall be avoided.

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

Vegetation shall 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 NEPA/CEQA documentation are listed in Table 7.
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Table 7

Environmental Commitments

Commitment/Issue Sites Agency Contact | Status
Person
1. 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 forthe | PCS COE Efg bie DFG surveyed for snake. Corps, in agreement with
snake prior to construction. YC DFG FWS implemented measures recommended by FWS
D to avoid impacts to the snake. Measures included
informational briefings to construction crews.
Briefings were videotaped at request of FWS.
3. Endangered Species - Giant Garter Snake PCS COE Refuge Q&M Manual, p.31 requires surveys in May, July and
Moenitor 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
. . O&M Manual, p. 32.
5. Endangered Species - Giant Garter Snake PCS DFC? :;ilfeer P
Limit maintenance activities in the waterways to 1 May - | 1 YC Davis &
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 that will be available for foraging.
7. Endangered Species - Swainson’s Hawk YC COE Refuge 0&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 afler successful operation
of wetlands at the Davis Site.
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Table 7 - Continued

Commitment/Issue 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 WPCPto | D Public
optimize reduction of selenium in the oxidation ponds and Works
overland flow treatment system. Dept.
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 of storm waters that shown no concentrations of selenium. | D Public '
Works
Dept.
. . Not Applicable.
13. Water Quality - Selenium. D Davis, PP
Review of the permitting and regulation of selenium discharge Public
to the wetlands on a mass loading basis rather than on a peak Works
concentration basis. Dept.
14, Water Quality - U.C. Davis will be contracted to provide Davis, Not Applicable.
research studies in various disciplines. These disciplines D Public
include, but are not limited to water quality, fish and wildlife Works
biology, ecelogy, botany, land, air and water resources, civil Dept.
and environmental engineering.
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

Commitment/Issue Sites Agency Contact | Status

Person
16. Cultural Resources - Based upon to archeological report, | PCS COE Parti O&M Manual, p.33, 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 DFG Refuge Q&M Manual, p.33.
regulated by DFG so as to ensure the long-term sustainability Manager
of wildlife populations.
18. Recreation - An area will be designated and protected PCS DFG Refuge O&M Manual, p. 33 (South Area).
from all recreational use. Manager
19. Recreation - Opportunities for non-consumptive PCS DFG, Davis | Refuge O&M Manual, p.343
recreation will be available at all sites. YC Manager

D
20. Public Health (Mosquito Control) - Water Management. | PCS COE Refuge O&M Manual, pp. 11-15, & 33.
Have manual control over water clevation. YC DFG Manager Box risers on water control structures allow manual
D Davis control over water elevation.
M 1, pp. 13-16 (Drawd & 33.

21. Public Health (Mosquito Control) - Water Management. | PCS COE Refuge, | O%MManual, pp. 13-16 (Drawdown)
Have a system that allows for the rapid draining of water YC DFG .
during times of severe mosquito production or disease D Davis
outbreak.
22. Pablic Health (Mosquito Control) - Water Management. | PCS COE Tim Loui Shore bank slopcs SYMVCD approved.
The shore banks would be steep enough to prevent poalingas | YC DFG (COE)
water level recedes and to allow wave action and access by D Davis
predators (mosquito fish).
23, Public 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 DFG (COE) water.
main body of water. D 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 ¥C DFG Manager
summer. D Davis
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Commitment/Issue Sites Agency Contact | Status
Person
25. Public Health (Mosquito Control) - Water PCS Refuge O&M Manual, pp. 11 & 34.
Management. Depth would be maintained without YC DFG Manager
fluctuations except during winter. D Davis
26. Public Health (Mosquite Control) - Water PCS Refuge O&M Manual, p. 34.
Management. Shallower areas would be drained and | YC DFG Manager
kept dry during the mosquito breeding season. D Davis
27. Public Health (Mosquito Control) - PCS COE 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 harborage and enhance wave action.
28. Public Health (Mosquito Control) - PCS COE Refuge O&M Manual, p. 34,
Aquatic vegetation would be maintained in small YC DFG Manager
islands. D Davis
R O&M M I, p. 34.
29. Public Health (Mosquito Control) - Plants that | PCS EOE l:;::fecr anual, p- 3
mat on the bottom would be avoided. YC FG B
D Davis
30. Public Health (Mosquito Control) - PCS COE 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 productivity. :
31. Public Health (Mosquito Controf) - Aquatic PCS : Refuge O&M Manual, p. 34.
vegetation would be periodically removed or YC DFG Manager
partially harvested to reduce density. D Davis
32. Public Health (Mosquito Control) - Waterway | PCS COE Tim Loui | O&M Manual, p. 28 (Supply and Drainage Canals,
Maintenance. Levees (berms), drain ditches and YC DFG (COE) & Berms).
ather water structures would be constructed and D Davis
maintained to prevent seepage or flooding into
adjacent lowland areas.
33. Public Health (Mosquito Control) - Levee PCS COE EB]!;)OM Shore bank slopes SYMVCD approved.
faces would be steeply sloping to limit growth of YC DFG
marginal vegetation. D Davis
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Commitment/Issue Sites Agency Contact Person | Status
34, Public Health (Mosquite Control) - Waterway PCS COQE Refuge Manager 0&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 effiuent, biological or chemical YC Davis
pollutants and contaminants will be inhibited from D
entering the wetlands.
36. Public Heaith (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 M O&M Manual, pp. 33-34.
Control. Allow provisions for air and ground applications | YC Davis cluge Manager
of Bacillus thuringiensis var. israelensis, methoprene D
growih regulators, or other target specific pesticides as
needed
38. Public Health (Mosquito Control) — Surveillance. | PCS DFG O&M Manual, pp. 33-34.
Access would be allowed for continual larval and YC Davis Refuge Manager
mosquito surveillance and the continual monitoring of D o
water quality 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 fishesor | YC DFG
other predatory fishes that could reduce the population D Davis
density of mosquito fish.
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CODE OF FEDERAL REGULATIONS (EXTRACT)

TITLE 33 —NAVIGATION AND
NAVIGABLE WATERS

Chapter II — Corpe of Engineers,
Depariment of the Army

Past 208 — FLoor CoNTROL REecuLaTIONS

AvtHomTy: §208.10 issued vnder Sec. 1,
58 Stat. §90; 33 U.S.C. 709.

§ 208.10 Local flood protection works;
maintenance and operation of structures
end facilities — (a) Genergl. (1) The
structures and facilities conswucted by
the United States for local flood_protec-
tion shall be continuously maintained
in such a manner and operated at such
times and for such pericds as may be
necessary to obtain the maximum
benefits.

{2) The State, political subdivision
thereof, or other responsible local
agency, which fumished assurance that
it will maintain and operate flood con-
trol works in accordance with regula-
tions prescribed by the Secretary of the
Army, as required by law, shall appointa
permanent committee consisting of or
headed by an official hereinafter called
the "Superintiendent,” who shall be re-
sponsible for the development and main-
tenance of, and directly in charge of, an
organization responsible for the efficient
operation and maintenance of all of the
structures and facilities during flood
pericds and for continupus 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 a flood emergency shall
be kept on hand at ali times. )

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

(5) No improvement shall be Fased
over, under, or through the walls, levees,
improved channels or floodways, nor
shall any excavation or construction be
permitted within the limits of the proj-
ect right-of-way, nor shall any change
be made in any feature of the works
without prior determination by the Dis-
trict Engineer of the Department of the
Army or his authorized representative
that such improvement, excavation, con-
struction, or alteration will not adversely

- affect the functioning of the protective

facilities. Such improvements or alter-
ations as may be found to be desirahle
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 metheds of con-
struction acceptable under standard en-
&neer@ng practice shall be obtained from

e District Engineer or, it 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.

. (6) It 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.

(1) The District Engineer or his au-
thorized representatives shall have ac-

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

(§) Maintenance measures or repairs
which the District Engineer deems 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
operating public or private facilities
connected with the protective works
are coordinated with those of the Su-
perintendent's organization during flood
periods.

(18) 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.

(1) Levees — (1) Maintenance. The
Superintendent shall provide at all times
such maintenance as may be required to
insure serviceability of the structures in
time of fiood. 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, rernoval of wild growth and drift
deposits, and repair of damage caused
by erosion or other forces. Where prac-
ticable, measures shall be taken 1o retard

* bank erosion by planting of willows or

other suitable growth on areas riverward
of the levees. Periodic inspections shall
be made by the Superintendent 10 insure
that the above maintenance measures
are being effectively carried out and,
further, to be certain that:

(i) No unusual settlement, sloughing,
or material loss of grade or levee 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 areas, or
sand boils are aoccurring;

(iv) Toe drainage systems and pres-
sure relief wells are jn good working
condition, and that such facilities are
not becoming clogged; - -

(v) Drains through the levees and
gates on said dreins are in good working
condijtion;

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

(vii) No action is being taken, such
as burning grass end weeds during in-
sppropriate seasons, which will retard
or destroy the growth of sod; )

{vijii) Access roads to and on the levee
are being properly msintained;

(ix) Cattle guards and gates sre in
good condition;

(x) Crown of levee is shaped 50 as to
drain readily, and roadway thereon, if
any, is well shaped and maintained;

(xi} There is no unsuthorized grazing
or vehicular traffic on the levees;

(xii) Encroschments are not being
made on the levee right-of-way which
might endanger the structure or hinder
its proper and efficient functioning dur-
ing limes of emergency.

Such inspections shall be made im-

mediately prior to the beflrlllmng of thﬁ_-
ollowIng eac

fiood season; immediate] !
major high water period, and otherwise
at intervals not exceeding 30 days; and
such intermediaté times as may be neces-
sary to insure the best possible care of
the levee. Immediate steps will be taken
to correct dangerous conditions disclosed
by such inspections, Regular mainte-
nance repair measures shall be accom-

plished during the appropriate season
as scheduled by the Superintendent.

(?) Operation. During flood periods

. the levee shall be patrolled continuously

to locate possibie sand boils or unusual
wetness of the jandward slope and to be
certain that:

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

{ii) Wave wash or scouring action is
not occurring;

(iii) No low reaches of levee exist
which may be overtopped;

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

Appropriate advance measures will be
taken to insure the availability of ade-
quate labor and materials to meet all
contingencies. Immediate steps will be
taken 10 control sny condition which
endangers the levee and to repair the
damaged section.

(¢) Flood walls, — (1) Maintenance.
Periodic inspections shall be made by
the Superintendent to be certain that:

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

(ii) No undue settlement has occurred
which affects the stability of the wall or
its water tightness;

(iii) No trees exist, the roots of which
might extend under the wall and offer
accelerated seepage paths;

_ tiv) The concrete has not undergone

. cracking, chipping, or breaking to an

extend which might affect the stability
of the wall or ils water tightness;

(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 exercised to pre-
vent accumulation of trash and debris
adjacent to walls, and to insure that no
fires are being buill near them:

{vii) No bank caving conditions exist
riverward of the wall which might en-
denger its stability; :

(viii) Toe drainage systems and pres-
sure relief wells are in good working
condition, and that such facilities are
not becoming clogged.

Such inspections shall be made imme-
diately prior to the beginning of the flood
season, immediately following each ma-
jor high water period, and otherwise at
intervals not exceeding 9 days. Meas-
;Jres to eli_minfate %neroachmenuhand cft-‘

ect repairs found necessary by suc
insi:»ections shall be undertaken immedi-
ately. All repairs shall be accomplished
by methods acceptable in standard en-

" glneering practice.

(2) QOperation. Continuous patral of
the wall shall be maintained during flood
periods to locate possible leakage at
monolith l;'oinu or seepage undermeath
the wall, Floating plant or boats will not
be allowed to lie against or tie up to the
walil. Should it become necessary during
2 floed emerﬁ ncy 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) Drainage structures—(1) Mainte~
nance. Adequale measures shall be taken
to insure that inlet and outlet channels
are kept open and that trash, 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

EXHIBIT A-2
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CODE OF FEDERAL REGULATIONS (EXTRACT)

every % days. Where drainage struc-
tures are provided with stop log or other
emergency closures, the condition of the
equipment and its housing shall be in-
spected regularly and a trial instalistion
of the emergency closure thall be made
2t least once each year, Periodic inspec-
tions shall be made by the Superintend-
ent to be certain that:

(i) Pipes, gates, operating mechanism,
riprap, and herdwalls are in good con-
dition;

{ii} Inlet and outlet channels are open;

(iii) Care is being exercised to prevent
the accumulation of trash and debris
near the structures and that no fires are
being built near bituminous coated
pipes;

(iv) Erosion is not occurring adjacent
to the structure which might endanger
its water tightness or stability.

lmmediste steps will be taken o re-
pair damage, replace missing or broken
parts, or remedy adverse conditions dis-
closed by such inspections.

(2) Operation. Whenever high water
conditions impend, all gates will be in-
soected a short time before water reaches
the invert of the pipe and any object
which might prevent closure of the gate
shall be removed. Automatic gates shall
be closely observed until it has been as-
certained that %\e%y are securely closed,
Manually opersted gates and valves shall

closed 68 necessary to prevent inflow
of flood water. All drainage structures
in levees shall be inspected frequently
during floods to ascertsin whether seep-
age is taking place along the lines of
their contact with the embankment,
Immediate steps shall be taken to cor-
rect any adverse condition.

(e) Closure structures — (1) Mainte.
nence. Closure structures for traffic
openings shall be inspected b{”the Su-
1i.':zarim.endenl every % days to certain

t:

(i) No parts are missing;

{ii) Metal parts are adequately cov.
ered with paint;

tiii) All movaeble parts mre in satis-
factory working order;

(iv) Proper closure can be made
promptly when necessary;

(v) Sufficient materlals are on hand
for the erection of sand bag closures and
that the location of such materials will
be readily accessible in times of emer-
gency.

Tools and parts shall nat be removed
for other use, Trial erections of one or
more closure structures shall be made
once each year, alternating the siruc-
tures chosen so that each gate will be
erected at least onee in each 3-year pe-
riod, Trial erection of all closure struc-
tures shail be made whenever a change
is made in key operating personnel,
Where railrcad operation makes trial
erection of a closure structure infeasible,
rigorous inspection and drill of operat.
ing personnel may be substituted there.
for. Trial erection of sand bag closures
is not required. Closure materisls will he
carefully checked prior to and following
flood periods, and damaged of missing
parts shall be repaired or replaced im-
mediately.

(2) Operation. Erection of each mov-
able closure shall be started in sufficient
time to permit completion before flood
waters reach the top of the structure
sill. Information regarding the proper
method of erecting each individual clos-
ure structure, logether with an estimate

of the time required by an experienced
crew to complete ils erection will be
given in the 8peration and Maintenance
Manual which will be fumished local
interests upon completion of the project.
Closure structures will be inspected fre-
quently during foed periods to asceriain
that no undue leakage is occurring and
that drains provided to care for ordinary
leakage are funtlioning properly. Boats
aor Aoating plant shall not be allowed to
tie up o closure siructures or to dis-
charge passengers or -cargo over them.

()} Pumping plants — (1) Mcintenance.
Pumping plants shall be inspected by
the Superintendent at intervals not to
exceed 30 days during flood seasons and
90 days during off-flood seasons to insure
that all equipment is in order for instant
use. Al regular intervals. proper meas-
ures shall be taken to provide for clean-
ing plant, buildings, and equipment,
relpainting as necessary, and lubricating
ail machinery. Adequate supplies of
lubricants for al! types of machines, fuel
for gasoline or diesel powered equ;p-
ment, and flash lights or lanterns for
emergency lighting shall be kept on
hand st all times. Telephone service shall
be maintained at pumping plants. All
equipment, including switch gear, trans-
formers, motors, pumps, valves, and
gates shall be trial operated and checked
at least once every 3 days. Megger tests
of all insulation shall be made whenever
wiring [
dampness and otherwise at intervals not
io exceed one year. A record shall be
kept showing the results of such tests.
Wiring disclosed to be in an unsatisfac-
tory condition by such tests shall be
brought to a safisfactory condition or
shall be prompuy replaced. Diesel and
gasoline engines shal} be started at such
intervals and allowed to run for such
length of time as may be necessary 1o
insure their serviceabiliti' in_times of
emergency. Onlr skilled electricians and
mechanics shall be employed on tests
and repairs, Operating personnel for the
plant shall be present during tests. Any
equipment removed from the station for
repair or replacement shall be returned
or replaced as soon as practicable and
shall be trial operaled after reinstal-
lation. Repairs requiring removal of
equipment from the plant shall be made
during off-flood seasons insofar as prac-
ticable.

t2) Operation. Competent operators
shall be on duty at pumping plants
whenever it appears that necessity for
pump oYeration is imminent, The oper-
ator shall thoroughly inspeet, trial oper-
ate, and place in readiness all plant
equipment. The operator shall be famil-
iar with the eguépment manufacturers’
instructions and drawings and with the
“Operaling Instructions™ for 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
i# occurring. Immediately upon final re-
cession of Hood waters, the lpumping sta-
tian shall be thoroughly cleaned, pump
house sumps fushed, and eguipment
thoroughly inspected, oiled and greased.
A record or log of pumping plant opera-
tion shall be kept for each station, a copy
of which shall furnished the District
Engineer following each flood.

{(g) Channels and floodwaeys — (1)
Maintenance. Periodic inspections of
improved channels and floodways shall
be made by the Superintendent to be
certain that:

has been subjected 1o undue:

(i) The channel or floodway is clear of
debris, weeds, and wild growth;

(ii} The channel or floodway is not
being restricted by the depositing of
waste materials, building of unauthor-
ized structures or other encroachments;

{iii) The capacity of the chennel or
floodway is not being reduced by the
formation of shoals;

(iv) Banks are not being damaged by
rain or wave wash, and that no slough-
ing of banks has occurred;

(v) Rigrap sections and deflection
dikes and walls are in good condition;

(vi) Approach and egress channels
adjacent to the improved channel or
floedway are sufficiently clear of cbstrue-
tions and debris 1 permit proper fune-
tioning of the project works.

Such inspections shall be made prior to
the beginning of the flood season and
otherwise at intervals not to exceed 30
days. Immediate staps will be taken to
remedy any adverse conditions disclosed
by such inspections. Measures will be
taken by the Superintendent to promote
the growth of grass on bank slepes and
earth- deflection dikes. The Superin-
tendent shall provide for periodic repair
and cleaning of debris basins, check
dems, and related structures as may be
TIECEeSEATY.

(2) Operation. Both banks of the
channel shall be patrolled during periods
of high water, and measures shall
taken to protect those reaches being at-
tacked by the current or by wave wash.
Appropriate measures shall be laken to
prevent the formation of jams of ice or
debris. Large objects which become
lodged against the bank shall be re-
moaved, The improved channel or floed-
way shall be thoroughly inspecied imme-
diatghy following each major high water
period, As soon ag practicable there-
after, all snags and other debris shall be
removed and all damage to banks, riprap,
deflection dikes snd walls, drainage out-
lets, or other flood control structures
repaired.

(h) Miscellaneous facilities—(1) Main-
tenance. Miscellaneous structures and
facilities constructed as a part of the
protective works &nd other structures
and facilities which function as a part
of, or affect the efficient functioning of
the protective works, shall be periodi-
cally inspected by the Superintendent
and. appropriate maintenance measures
taken. Damaged or unserviceable parts
shall be repaired or replaced without
delay. Areas used for ?ondi.ng in con-
nection with pumping plants or for tem-
porary storage of interior run-off during
flood periods shall not be allowed to be-
come filled with silt, debris, or dumped
material. The Superintendent shall 1ake
reé)er steps to preveni restriction of
i Fe openings and, where practicable,
shall provide for temporary raising dur-
mi fleods of bridges which restrict chan-
nel capacities during high flows.

(2) Operation. Miscellaneous facili-
ties shall be operated to prevent or
reduce ficoding during periods of high
water. Those facilities constructed as
a part of the protective works shall not
be used for purposes other than fliood
protection without approval of the Dis-
trict Engineer unless designed therefor.
(Sec. 3, 49 Stat, 1571, as amended; 33
US.C. 101C) [9 F.R. 9999, Aug. 17, 1944,
9 F.R. 10203, Aug. 22, 15441

)
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As-Constructed Drawings
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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. Description of Drawings

50-25-6077 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

_ SSee Standard Manual!
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Exhibit D

Suggested Check List No. 1 - Levee Inspection

SContained in Standard Manualz
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Exhibit E
Suggested Check List - Berms, Channels, and Structures
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INSPECTION CHECKLIST FOR
YOLO BASIN WETLANDS (Vic Fazio Yolo Wildlife Area)

Inspector Date _
Superintendent Sheet No,
ITEM REMARLS
A | Locatton of berm
B Waterside benn conditions
C | Landside berm conditions
D | Evidence of seepage or erosion
E | Condition of roads on berm
F Condition of water control
structures (risers, pipes, gates),
alfaifa valves
Condition of riprap, amoring
H | Condition of pump structures,
pumps and controls
I Condition of channels
]
] Extent of emergent growth -
permanent wetlands
K | Extent of emergent growth -
scasonal wetlands
L Condition of revegetation
plantings
Sedimentation measurements
N | Measures taken since last
inspection
C | Comments
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INSTRUCTIONS FOR COMPLETING INSPECTION

CHECKLIST FOR YOLO BASIN WETLANDS (Vic Fazio Yolo Wildlife Area}

ITEM A ]( Describe location of berm corresponding to plans of project.

IVEM B | Indicate condition oi waterside berm. Note any settlement, sloughing, loss of grade, slope,
or erosion of berm. Indicate extent of erosion, sloughing, and settlement. Measure in
tenths of foot.

ITEM C | Indicate condition of landside berm. Note any settlement, sloughing, loss of grade, slope,
or erosion of berm. Indicate extent of erosion, sloughing, and settlement. Measure to
tenths of foot. Indicate anv evidence of rodent holes and extent of occurrence,

e |

ITEM D | Indicate any evidence of seepage through the berm section, such as boils, leaks around and
through pipes.

ITEME | Indicate condition of bernt crowns and roadways. Note any undulations and large cracks.

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

ITEM G | Indicate condition of rip r=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 inundaticn caused by Bypass flooding. Note any unusual noise,
leaks, and breakdown of pump equipment and controls.

ITEM1 | 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.

ITEMJ | Note nature, areal extent, and height of emergent growth in each permanent pond.

ITEM K | 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,

ITEM M | Indicate measurement of sediment aggradation or degradation.

ITEMN i Indicate coustruction, repairs, modifications to project since last report.
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Letter of Transfer to the Department of Fish and Game
|
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DEPARTMENT OF THE ARMY @ @ ) /
U.S. ARMY ENGINEER DISTRICT, SACRAMENTO L L
CORPS OF ENGINEERS
13254 STREET
SACRAMENTO, CALIFORNIA 95814-2922

REPLY 1D
ATTENTION OF

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 1, 1917, and is
transferring the project to your agency for operation and maintenance.

The completed work copsists of construction of approximately 3,300 acres of
wetlands in the Yolo Bypass. The wetlands work copsists of 233 acres of permanent
wetlands, 2,276 acres of seasonal wetlands, 651 acres of grasslands, 55 acres of ripanian
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 aumbers 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-0058-0010 for the
Causeway/180-Acre Units.
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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.

Sincerely,

7

Dorothy F. Klasse
Colonel, Corps of Engineers
District Engineer

Acceptance of completed work by Department of Fish and Game

Jacqueline E. Schafer Date
Director

Exhibit F
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DEPARTMENT OF THE ARMY
U.S. ARMY ENGINEER DISTRICT, SACRAMENTO
CORPS OF ENGINEERS
1325 J STREET
SACRAMENTO, CALIFORNIA 95814-2922

REFLY TO
ATTENTION OF

April 13, 1998

Navigation and Floed Control Unit

Ms. Jacqueline E. Schafer, Director
Department of Fish and Game
State of California

1416 - 5th 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 DACWO05-96-C-0031.

A fina] 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 local 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 Date
Director

CC:

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

“CESPK-CO-O
CESPK-CO-RV
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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 MODIFICATION OF THE
SACRAMENTO RIVER FLOOD CONTROL PROJECT,
YOLO BYPASS

NEAR PUTAH SINK

THIS AMENDMENT is entered into this [0 Y] 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 (hereinafier the “180-acre unit”);,

Exhibit -
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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:

1. 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
of PL 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 l.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 Lk.

“]. 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 modification costs.”
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3. Amend Article VI - METHOD OF PAYMENT by deleting Article VI.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 Anticle 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.”

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

a. Replace “Article V™ in the thirteenth line of Article XV1.b. with “Article VI.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,
curnulative 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 Army (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 WHEREQF, the parties hereto have executed this Amendment, which shail
become effective upon the date it is signed by the Assistant Secretary of the Army (Civil Works).

THE DEPARTMENT OF THE ARMY THE DEPARTMENT OF FISH AND GAME

BY:
H. Martin-Lancaster . €
Assistant Secretary of the Army Director, Department of Fish and Game,
{Civil Works) State of California

DATE: DATE: (@é Myfé
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CERTIFICATE OF AUTHORITY

1, Crai f/ Mansoa , 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 petform 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.

!

a .
IN WITNESS HEREOF, I have made and executed this certification thisé _day of
, 1996,

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:

(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, Joan, 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 a2 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.

ue . Schafer
Director, Department of Fish and Game,
State of California

Date:@b% 7:1 /?f!

Exhibit F-1
Sheet 6 of 24



UNITED STATES ARMY CORPS OF ENGINEERS
SECTICON 1135

PROJECT MODIFICATIOCNS
FOR THE IMPROVEMENT OF

THE ENVIRONMENT
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LOCAL COCPERATION 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 I-80 CAUSEWAY
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THIS AGREEMENT is entered into this day of

+ 19 __, by and between the DEPARTMENT OF THE ARMY
(hereinafter referred 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
DIRECTCR, DEPARTMENT OF FISH AND GAME,

WITNESSETH, THAT:

WHEREAS, modification of Sacramento River Flood Control
Project, Yolo Bypass near the I-80 Causeway, a project
constructed by the Secretary of the Army, hereinafter referred to
as the "Project Modification", as defined in Article I.b., 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 Contrel 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

- 2
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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 Collinsv1lle 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 constructing 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 vyear begins on October 1 and
ends on September 30.

i. The term "involuntary acquisition® 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 portiocn
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 lLocal
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 TII - LANDS, FACILITIES AND
PUBLIC LAW S1-646 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,
operatlon, maintenance, repair, rehabilitation and replacement of
the Project Hodiflcatlon, 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 Mcdification.

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
Reqgulations 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 relocation 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 consider 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 periocd 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 LERRD'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 pianning, 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 "FAOQ,

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
fron receipt of such notice, shall make the necessary funds

available through the funding mechanism specified in Article
VI.b.2. of this Agreement.

. €. The Government will draw on the funds provided by the
Local Sponsor such sums as the Government deens 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 peried.

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. 1In the event the total
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 L.ocal Sponsor provides a c¢ash 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 enter, 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 heold 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 bocks,
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 1n5pect10n and audlt by authorized representatlves
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, reasconableness, 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.I1 issued pursuant‘thereto and
published in Part 300 of Title 32, Code of Federal Regulations,
as well as Army Requlation 600~7, entitled "Nondiscrimination on
the Basis of Handicap in Programs and Activities Assisted or
Conducted by the Department of the aArmy".

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
commnissioner, shall be admitted to any share or part of this
Agreement, or to any benefit that may arise therefromn.

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 beginning of
each additional 3-month period if the period of delinguency
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

Exhibit F-1
Sheet 18 of 24 12



obligation previously incurred. 1In 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. 1In 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 acgquired 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.

¢. 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 CERCLA are
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
‘deenmed 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 DEP T _OF THE THE DEPARTMENT OF FISH AND GAME
BY: BY: &W
V[ SIGNATURE]

ﬁe'- . 9BIGNATURE] e &7

John N. Reese, QOL, EN Mr. Boyd Gibbons
[TYPED NAME] [TYPED NAME]
Assistant Secretary of the Director, Department
Army (Civil Works) of Fish and Game, State

of Califernia

DATE: _ /&3 M9S— DATE: ”/’jo.(qci
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CERTIFICATE OF AUTHORITY

I, CHKAIG MANSOA , 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 thisZyﬂ day of CEfhs,199%4.

[

. Cralg/Manson
eneral Counsel, California
Departmnent of Fish and Gane

Date: W W/’fﬂ
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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 inteo
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
enployee 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.

N\
[
Mr. Boyd Gibbons

Director, California Department
of Fish and Game

Date: l'l30qu

Exhibit F-1
Sheet 24 of 24 18



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
... |

Exhibit F-2



AGREEMENT
AMONG
CALIFORNIA DEPARTMENTVOF FISH AND GAME
CALIFORNIA DEPARTMENT OF WATER RESOURCES
AND
THE RECLAMATION BOARD OF THE STATE OF CALIFORNIA
REGARDING

YOIr.0 IN

WHEREAS, The Reclamation Board (*Board®) entered into a
Memorandum of Understanding with the U.S5. Army Corps of Engineers
("Corps"} on November 30, 1953, setting forth the
respoﬁsibilities 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
damégés-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 1355 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

WHERE2AS, 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 cof 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 responsibility for all claims of damage or
liability made against the State and its agencies or the United

States arising from the Project Medification; 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 1is a

part; and

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

direct obligation to maintain the Yolo Bypass; and
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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 operaticn 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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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

DWR and the Board shall have only oversight responsibility
for management of the Project Modification, unless DFG fails

to perform such management; and

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-floeod season; and

During flood season, DWR need only notify the DFG, Region 2,
Regiconal Manager by telephone or telefax prior to performing

the work; and

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

NMWR will continue to operate SRFCP for which it has
responsibility, including the Yolo Bypass; and
_5..
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9. If the Board receives State authorization for a future floocd
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 : Date:

Boyd H. Gibbons, Director

The Reclamation Board

By:_ - Date:

Wallage McCormack, President

California Department of Water
Resources

By: Date:

David N. Kennedy, Director
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STATE QF CALIFORNIA—THE RESOURCES AGENCY

THE RECLAMATION BOARD

1416 Ninth Street, foom 1148

Sacramenio, CA 95614-5509 .

(916) 653-5434 FAX: (916) 653-9745
Permits: (916) §53-5726 FAX: (916) 653-5805

. - PETEWN'SDING G,

AUG 10 1995

Mr. Michael W. Stearrns, President Mr. Wayne $. White

The Reclamation Board State Supervisor
1416 Ninth Street, Room 1148 U.S. Fish and Wildlife Service
Sacramento, California 955814 2800 Cottage Way,.Room E1803

Sacramento, California 95825
Mr. C. F. Raysbrook: -

Interim Director . Mr. David N. Kennedy, Director
Department of Fish and Game Department of Water Resources
1416 Ninth Street, 12th Floor 1416 Ninth Street, Room 1115-1
Sacramento, California 95814 Sacramento, California 95814
Gentlemen:

‘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 Department of Fish and
Game, Department Water Resources; the President of The Reclamation
Board; and. the State Supervisor for the U.S. Fish and Wildlife
-Service (copy enclosed). At that t:Lme, only- the Putah Creek Sinks
site had been acquired by DFG:

Later in 1994, DFG acquired the 180-Acre Unit located in the
western portion of the Yolo Bypass and 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 MQU by signing the four
“original copies of this letter in the space provided. To expedite
the process, Board staff is hand-carrying this document:
therefore, please contact Margery 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 10 1995

Page Two

If you have any questions, please contact me at

{916) 653-5434.

CONCUR:

QRIGINAL SIGNED BY

Orlginal slgned by
Raymond E, Barsch

Raymond E. Barsch
General Manager

Michael W. Stearns, President
The Reclamation Board

Date AUG 11 1335

CONCUR:

ORIGINAL SIGNED BY

C. F. Raysbrook
Intetrim Director
Department of Fish and Game

Date AUG 1 5 1995

Enclosure

cc: {See attached list.)
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CONCUR:

ORICINAL SIGNED BY

Wayne White, State Supervisor.
U.S. Fish and Wildlife Service

Date - AUG 1 7 1995

CONCUR: .

ORIGINAL SIGNED BY

David N. Kennedy, Director
Department of Water Resources

ke AUG 181995




STATE OF CALIFORNIA—THE RESOURCES AGENCY

‘{E RECLAMATION 80ARD
6 Ninth Street, Room 455-6
acramento, CA 95814-5554

{916) 653-5434 FAX: (916) 653-5805

PETE WILSON, Governe

JAN 3 1 1994

1. Mr. Wallace McCormack, PreSLdent
The Reclamation Board
1416 Ninth Street, Room 455-6
Sacramento, California 95814

3 Mr. Boyd H.. Gibbons, Director
Department of Fish and Game
1416 Winth Street, 12th Floor
Sacramento, California 95814

2. Mr, David Y. Kennedy, Director 4. Mr. Wayne S. White
Department of Water Resources State Supervisor
1416 Ninth Street, Room 1115-1 U.S. Fish and Wildlife Service
Sacramentoe, California 95814 2800 Cottage Way, Room E1803

Sacramento, California 95825
Gentlemen:

Enclosed for your signature is the Memorandum of Understanding
Regarding Threatened angd’ £hdangered Species 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 understandings, 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 31gn1ng ceremony is being organized; however, pléase
sign 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 signatoxry.

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

Sincerely,

ORIGINAL SIGNED 8Y

Raymond E. Barsch
General Manager

Enclosures

cc: Mr. Douglas P. Wheelerx Colonel John N. Reese
Secretary for Resources District Englneer
The Resources Agency . Sacramento District

1416 Winth Street, Room 131l U.S. Army Corps of Engineers
Sacramento, California 95814 1325 J Street

Sacramento, California 95814-2922
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MEMORANDUM OF UNDERSTANDING |
REGARDING THREATENED AND ENDANGERED SPECIES
IN THE YOLO BASIN WETLANDS PROJECT

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 oommitn-lents with respect to -
threaten;ed and endangered species that exist or could occur in the Yolo Basin
Wetlands Project - Putah Sinks site and the administration of the federal
Endangered Spécies Act (16 US.C. §1531 gt seq.) and the California Endangeréd
Species Act (Fish and Game Code § 2050 et seq.) (together, the Acts), and to facilitate
the successful avoidance of adverse impacts to public safetf as it relates to flood
control.

EXPLANATORY RECITALS

1. The U.S. 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
Environmenfal Assessment/Initial Study (April 1992).”

2. The Corps is ::leveloping an Operation and Maintenance (O&M)
Manual for 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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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. 7

4. The Board is required by agreement and California Water Code
Section 8710 to. prohibit encroachments br activities that will adversely affect the
capadity, operatior: and maintenance of flood control works such as the Yolo Bypass.
An agreement between DFEG and the Board pursuant to Water Code Section 8618
will be necessary for the implementation of the project modification, in lieu of 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 tﬁat it is desirable to
confirm their understanding and agreement with respect to threatened and
endangered spedes 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 Acts,
including, the review and approval of 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 proper operation and
maintenance of the SKFCP 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 pfoposed

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 modificaton is subordinate to purposes of the SRFCP.

10. DFG and USFWS recognize that proper operation of the SRECP
requires maintenance in accordance with the O&M Manual and that maintenance
shall be an integral part of the project modification.

1I. DFG and USFWS have determined that cumrently 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. DEG 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 longhomn beetle, greaté:: sandhill crane, tricolored blackbird, and black
rail. During inundation in flood years, the Yolo Bypass provides a corridor of travel
for winter-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
accofdance 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 seq.).

Exhibit F-3
Sheet 6 of 10

A13



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 for the environment and for species that may become established in the area
of the project modification, and that the long-term environmental 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 spedies. _

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 professionzal 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 spedies.

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. DEG
and USFWS have determined that if management activiies outlined in the Q&M
Manual are fully implemented and adhered to, then the adverse impacts of
“incidental take” will be minimized. DEG 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 agreemeht under Section 8618 of the Water Code contains:
requirenient‘s, terms, cr conditions which affect the conclusions in this MOU, DFG
and USFWS will so advise DWR and the Board.
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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
Swainson’s hawk, but the area will not be spedifically 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 O&M
Manual.

15.  Despite the foregoing, the Parties understand and agree that'it is not
possible to achieve absolute certainty as to eyents 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 expediﬁously.and in a manner consistent with
applicable law, including laws affecting the SRFCP, and the primary purpose of the
SRECP. | |

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
‘could occur as a result of management in accordance with the O&M Manual, and
will outline the measures that will be taken, with a.ﬁme 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 time; 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, DEG
agrees that in such drcumstances, it will give notice to DWR, the Board, the Corps,
and USFWS within three working days. Within seven working days after the
notice, represéntatives of the Parties wﬁl 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.  Inrecognition 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 drcumstances which poses an imminent threat to
public health aﬁd 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 spedies 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.  This 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 MOU renegotiate the terms of this MOU in

good faithrbased on experience in its operation and changing drcumstances.

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: M MCT[/ THE RECLAMATION BOARD

B.Y sw)allac, Ay G‘Aw s

Wallace McCormack
President

Dated: 77 CALIFORNIA DEPARTMENT OF
WATER RESOURCES

By. m&:—:qi

‘David Kennedy————>

Director

Dated: (;.6- Vi, 145Gy © CALIFORNIA DEPARTMENT OF
FISH AND GAME

By. @Mﬂ

Boyd Gibbons
Director

Dated: "f%f 1| f QL UNITED STATES FISH AND WILDLIFE
o ' SERVICE

By_ U)QL&Q,U&C’)*L‘

Wayne\S, -White
State Supervisor
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United States Department of the Interior

FISH AND WILDLIFE SERVICE

1N REPLY REFER TO: Ecological Services
Sacramento Field Office
3310 El Camino Avenue, Suite 130
Sacramento, California 95821-6340
1-1-87-F-0001
October 28, 1996

Mr. Larry Vinzant

Chief, San Joaguin Valley 0ffice
Department of the Army

U.S. Army Engineer District,
Sacramente Corps of Engineers
Sacramento, CA 95814-2522

Subject: Formal Section 7 Consultation on the Yeclo Basin Wetlands
Project: Davis Site, Administrative Area, and 180-Acre Site,
Yeleo County, California.

Dear Mr. Vinzant:

This document transmits the U.S5. Fish and Wildlife Service’s (Service)
bioleogical. opinion based on a review of the Yoloc Basin Wetlands Project: Davis
Site, Administrative Area, and the 180-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. 1331 et

seg.). Your October 8, 1996, request for formal consultation was received on
October 11, 1996.

This biological opinion is based on informatien provided in: (1) the U.S. Army
Corps of Engineers' (Corps}) March 1992 Biological Data Report, Yelo Basin
Wetlands, Sacramento River; (2) the Corps' Environmental Assessment/Initial
Study of April 1992 for the Yolo Basin Wetlands, Sacramento River; (3) the
Corps' Project Modification Report and Environmental Assessment of June 1994
for Yolo Basin Wetlands, Davis Site; {4) the July 1995 Yoleo Basin Wetlands
Sacramento River, 180-Acre Unit - Access Road and Borrow Areas; (5} the
September 1995 Yolc Basin Wetlands Sacramento, Administrative Area; (6) the
August 1996 Draft Supplemental Fish and Wildlife Coordination Act Report 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 Sacramento, 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 incorperated in a full bioclogical opinien. In addition, the
Service issued a letter of concurrence on October 4, 1986, for the
groundbreaking ceremony, scheduled for Octeber 9, 1996, at the Davis Site.
This biclogical opinicn is for three modificaticns to the original Yolo Basin
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Mr. Larry Vinzant, Chief, San Joaquin Valley Office 2

Wetlands project which (1} change the location of the 396-acre unit known as
che Davis Site, 2) add a 1B0-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.

The Davis Site is 396 acres in size, and 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 wetlancd, and 54.0 acres of upland/herbacecus cover. The remaining 25
acres will be developed into roads. The structurel components of the project
include low berms, canals, gates and pumps for water management, and trails,
parking zreas, 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.
Stormwater also would be conveyed to the wetlands from a point in the city's
sterm drainage system near the site. The wastewater and stormwater 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 heazr 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 10-acre wastewater lagoon and a
37-acre storm water lagoon, which would be used to store and mix the available
wezter sources for the wetlands. A conveyance channel would carry secondary
treated wastewater effluent from the plant to the project's wastewater lagoon
for distribution tc the wetlands. The wastewater will either discharge
directly to the wetlands or blend with available stormwater before discharge
7o the wetlands. From the lagoons, water would flow into a series of ponds
interspersed with berms and islands, through which the wateér 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
Hypass.

The 1lB0-acres will connect the two major units which comprise the original
Yolo Basin Wetlands project, the Yclo Causeway Unit (390 acres) and the Putah
CreeX 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 reguired for road construction will be excavated
from borrow areas within the 1B0-acre unit.

The 13.5-acre Administrative Area would consist of an office building, an
equipment maintenance shop and indoor stcrage building, & single family
residence, 2 public parking lot, and an outdoor eguipment 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.

Nztur Resou s

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 cof 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.,
burning, spraying, or discing} of the levee and agricultural ditches generally
inhibits development of woody riperian 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 vegetsted with cattails and waterprimrose (Ludwigia peploides). We
cbserved several crayfish {(Procambarus sp.) and an abundance of mosquito fish
{Gambusia sp.) in this canal during our site visit of September 30, 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 180-acre unit is currently used for agriculture. The parcel has bheen

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 80.

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

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

p | Mit] .

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 zbout six feet deep to preclude emergent vegetation growth. The

actual depth will be determined by the operators based on the time of year,
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Mr. Larry Vinzant, Chief, San Joaquin Valley Office 4

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. Seascnal 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 infermation 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 cm. 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 Joaguin valleys, the giant
garter snake inhabits marshes, slcughs, ponds, small lakes, low gradient
streams, and other waterways and agricultural wetlands, such as irridation and
drainage canals and rice fields. Giant garter snakes feed on small fishes,
tadpoles, and frogs (Fitch 1941, Hansen 1980, Hansen 1988). Habitat
reqguisites consist of (1) adeguate water during the snake's active season
{(early-spring through mid-fall) to provide food and cover; {2} emergent,
herbacecus 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 198B). 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 snekes typically select burrows with
sunny exposure aleong south and west facing slopes. The breeding seascn
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. BAlthough growth rates are
variable, young typically more than double in size by one year of age (G.
Hansen, pers. comm.}. Sexual maturity averages three years in males and 5
years for females (G. Hansen, pers. comm.).

Fitch (1940) described the histecrical 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 and 2round 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
pepulations. The status of these populaztions and the threats to these snakes
and their habitats are detailed in the final rule that listed the giant garter
snake as threatened (Service 199%4)}. The largest extant population of the
giant garter snake inhabits extensive agricultural lands in the BRmerican
Besin, a large floecd basin at the confluence ¢f 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 hebitat within approximately
5,260 hectares of adjoining rice fields.

Environmental Baseline

The giant garter snake is endemic to the Sacramento and San Joaguin 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 thkat
provide cover and refuge from flood waters during the dormant (winter} season.

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

A number of land use practices and cther human activities currently threaten
the survival of the giant garter snake throughout the remainder of its range.
ARlthcugh some giant garter snake populations have persisted at low levels in
artificial wetlands associated with agriculturzl and flood contrel 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
rance of the giant garter snake include: (1) Chico, (2} Yuba City,

{3) Sacramento, (4) Galt, (5} Stockton, (6) Gustine, and (7} Los Banos.
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Effects of the Proposed Action

Construction activities necessary to implement the Ycle Basin Wetlands
Project, Davis Site, Administrative RArea, and 180-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 boundaries 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 seasocnal
changes in flows and available habitat. The proposed diversion would increase
fluctuations in flows and may decrease available habitat.

Permanent alteration in hydroleogy of the north canazl 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 2nd an
outfall structure at the Administrative Arez 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
implementation include- potential exposure of the 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.

Cunulative 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 Federzl 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, as$ such, are cumulative to the proposed project.

Additional cumulative effects include: (1) burrow fumigants, {2) effects on
upland habitat from disking, and (3) 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 cumuletive effects, it is the Service's biological opinion
that the proposed project is not likely to jecpardize the continued existence
of the giant garter snake. No critical habitat has been designated for these
species, therefore, ncne 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, capture or cellect, 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 extent as to
significantly disrupt normal behavioral patterns which include, but are not
limited to, breeding, feeding or sheltering.  Harm is defined by the Service
to include significant habitat modification or degradation that results in
death or injury to listed species by impairing behavioral patterns including
breeding, feeding, or sheltering. 1Incidentsl take is defined by the Service
as take that is incidental to, and not the purpose of, the carrying out of an
ctherwise lawful activity. Under the terms of section 7{b}{4) and section
7(o0)t2), takino that is incidental to and not intended as part of the agency
action is not considsred to be prohibited taking under the Act, provided that
such taking is in compliance with this Incidental Take Statement.

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, &s appropriate, in order for the exemption in section 7(o)
{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 (o) (2) may lapse.

Amount or Extent of Incidental Take

The Service assumes that take will occur, 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. 1In 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 as a result of the action and
an unguantifiable number of snakes may be harazssed, 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-year period cf this authorization. 1If 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
Californiz Department of Fish and Game {Brode 1550}, take should not exceed
one snake per year.

Effect of the Take

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

Reasconable 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 shzll be restored to its
pre-project condition.

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

3. Harassment, harm, or take of giant garter snazkes during pest-project
routine maintenance activities shall be minimized.

Terms and Conditions

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

1. The following terms and conditions implement reasconable and prudent
measure number one: '

A. Preserved giant garter snake habitzt 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 30-foot
buffer zone adjacent to the habitat by 2 qualified biclogist
eapproved by the Service and avoided by all construction personnel.

B. Install two channel markers in Willow Slough, cne upstream of the
proposed diversion structure &nd 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 teo determine trends cover 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.
Z. The following terms and conditions implement reasecnable and prudent

measure number two:

A. ARll 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 impacts are
lessened, because snakes are actively moving and avoiding danger.
No grading, excavating, or filling may take place in or within 20
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feet of existing giant garter snake habitat between October 1 and
May 1, 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.

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.

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
gqualified 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 =and rice fields in regard to the giant
garter snake; and (3) the terms and conditions of the bioclogical
opinion and other practical things that can be done to minimize
ard 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.

Prior to construction activities, the site shall be inspected by a
qualified bioclogist who has the necessary collection permits and
is approved by the Sacramento Field office of the U.5. Fish and
Wildlife Service. The biologist shzll 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 obtained 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 aveid the
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.

Introduction of large predatory fishes in the constructed

permanent wetland areas shall be prohibited.

Terrestrial refugia (winter months) for the giant garter snake
shall be incorporated in the project design. This can be
accomplished by placing piles of boulder or concrete rubble aleng
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the toe of levee areas and in other upland areas and by relaxing
rodent contrel 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 periocd and
rely on small fish, frogs, and tadpoles for food.

E. Stock all permanent wetlands with mosguito fish to improve
foraging.

F. Manage ponds to provide maxXimum 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 shzll be authorized for 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
te extending this ipitizl authorization. Unacceptable levels of
take shall require modifications to the Best Management Practices
adopted in the QOperations 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 recorded.

Reporting Requirements

R post-construction compliance repert prepared by the Service approved
monitoring bioclogist shall be forwarded to the Assistant Field Supervisor for
Endangered Species at the Sacramentoc Field Office within €0 czlendar days of
the completion of each of the three sites. This report shall detail (i) dates
that construction occurred; (ii) pertinent information concerning the
applicant's success in meeting project mitigation measures; (iii) an
explaznation 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 Recuirements

_The reascnable 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
acticon, this minimized level eof 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
medification 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 biclogical opinion. The Service contact person for this is
the Rssistant Field Supervisor at (916) 978-2725.

CONSERVATION RECOMMENDATIONS

Section 7 (ai (1} of the Act directs Federal agencies to utilize their
authorities to further the purposes of the Act by carrying out conservatiocn
programs for the benefit of endangered and threatened species. Conservation
recommendations are discretionary agency activities te 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){l) 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 auvthority and
determine avoidance and minimizatien measures.

In order for the Service to be kept informed of actions minimizing 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 5o CFR $§402.16, reinitiation of formal censultation is required
where discretionary Federal agency involvement or control over the action has
been retained (or is auvthorized 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 & 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 the 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 biologicazl opinion, please contact
June DeWeese of my staff at (916) 979-2725.

Sincerely,
A
PN h
Joel A. MedZin Exhibit F-4
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To:  District Engineer 1Sep  to3] Aug
Sacramento District
U.S. Amy Corps of Engineers
1325 J Street
Sacramento, California 95814-2922

Dear Sir:
The.annual report for the period of (! 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:

(Refuee Manaver’s summary of conditions may be imserted here)

[t is our intention to perform (within 12 months) the following maintenance operations in order
to repair or correct the conditions indicated above:

(Refuge Manager’s summary of maintenanee operatons for the following 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 Maximum Water Elevation
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Comments on the behavior of berms during high water periods are as follows:

(Refuge Manager’s log of observations)

During the high water periods when the water level reached the height of , on the
gage or excess thereof (dates) , 1t was necessary to organize and carry
out flood operations as follows:

(see Mamtenance Manual)

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 of maintenance operations. item by 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

This gate is designed for use on canal and pipeline
systems which operate at low "heads” and where a
maoderately priced gate is desired. Typical installa-
tions include: farm turnouts, control ofindustrial wastes,
drainage and for tide control.

Construction is of grey iron with an ail-bolted steel
frame with ™ minimum thickness. The standard stem
is of a special leaded steel which resists carrosion.
The stem is operated at the structural frame top by a
heavy cast-bronze lit nut and a cast iron wheel.

I e . % L

Adjustable cast iron wedge blocks, held securely in
place by two machine bolts, assure a dependable
seating closure with a practical degree of water tight- | .5
ness. The cast iron seats are machined or ground. A |
solid rim "easy-grip® handwheel is standard. )

v

Hiaii &
o

,-‘?“["_‘f?';-';ﬁ'

Optional materiais include: bronze seats; stainless
steel structural frame and bolts; stainless steel or
brass stems; and special epoxy, coal tar or galvanized
coatings.

When desired, design variations in stem diameter,
pitch and thread rotation are available to match exist-
ing equipment. Extended stems, special lifts, oil seals,
stem guides and limit nuts are a few of the optional
items available for use with these gates.

Note: Bronze Lift Nut furnished as standard
on all Waterman Canal Gates

Various sizes, weights and options are available. See
specification pages for detail. Special variations quoted
upon application.

Recommended Maximum Seating Heads
6"-24" 23 Feet
30°-2g" 11 Feet
427 - 48" 9 Feet
54"-72°  GFeet
Recommended Maximum Unseating Head - 0

Frame Types for Various Instaliation Requirements

F- Flatback for headwall mounting.

5B- Spigotback for annular or recor spiral corrugated
pipe.

CIP- For solvent cement mounting onlo plastic pipe.

C- With-gatvanized steel tapered setting collar for con-
crete or asbestos cement pipe.

SA- Spigot for annular corrugated pipe. (special order)

TYPE 4- For mounting an plastic pipe utilizing special two pan
epoxy.

Waterman Model C-10 wedging

system offers two point adjustment
" and larger wedging surfaces for a
more positive contact,

{See following pages far mare detailed information.)
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C-10 CANAL GATE PARTS

i pdcial
PARTS LIST
. |Name

Frame

Cover : 1
Weage (RAL) 2
Guide Rail (R&L) 2

Headrail 1

Slem 1

Handwhas! 1
Thrust Collar 1
Lift Mut

Aa|l@]l~N|oafwn|&fw]m

a

Wedge Boh
11 |Wedge Mut 4

Frame Bott

Frame Mul

Collar Bott

Cofar N
Stop Bolt & Nut

CL-10
CANAL GATE

Waterman CL-10 Canal Gates are identical to our
model C-10 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-10 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.

TV

bt A .-.uﬂ‘....é.. |

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.

Flat Plate Type, Square B

cadignen -
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TYPICAL SPECIFICATIONS !
FOR WATERMAN MODEL C-10 CANAL GATE

1eral

1ne gates shall be self-contained with yoke mounted bench stard operators with rising stem, or self-contained 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 flatback 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 lo
withstand maximum seating head as specified following:

Gate Size Max. Seating Head (Ft.)
6" - 24" 23

30" - 36" 11

42" - 48" 9

54" - 712" ]

The guide rails and head rails shall be minimum Yainch 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 centerline of the gate. The cover wedge
shall be integraily cast with the cover, while the cther 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

e stem shall be cold finished steei of suitable length and ample strength for the intended service. The stem diameter shall
2 capable of withstanding twice the rated output of the operator at 40 pound pull, and shali be supported such that the L/
r ratio for the unsupporied part of the stem shall not exceed 200.

When nising stem extension is used, the stem extensicn shall be supported such that a rigid installation shall be provided.
Stem gquides shail be spaced that the Lfr ratio of the stem does not exceed 200.

Operators

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 gales shall be Waterman Model C-10 or approved equal.

Materials

- Frame, Cover (Slide}, Handwhee! - 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 - Manufacturer's Standard

Optional items Include: .
Galvanized Steel or 304 or 316 Stainless Steel Rails and Yoke
Type 304 or 316 Stainless Steel or Brass Stems
Stainless Steel Assembly Hardware
Structural Steel Pipe (w/cast iron brackets) NRE and RSE
Stem Extensions
otai Galvanizing per ASTM A-123 (Frame, Cover, Rails, Lift, Etc.)
Special Paint Finish: Coal Tar Epoxy, Polyamide Epoxy, Etc.
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RED TOP

CANAL GATE
FRAME TYPES

FOR C-10,CL-10, FC-10 AND
CM-10 GATES

The Waterman C-10 gate and its variations can be
fumished to suit many installation requirements. These
include: "F" flatback for headwall mounting with anchor
bolts; "SB" spigotback for attaching to annular or spiral
corrugated metai pipe; "SA" spigotback for annular
corugated metal pipe; "C" galvanized steel tapered
setting collar for installation on concrete pipe; "R-Seal”
spigot, a rubber seal joint for ataching to corrugated
metal pipe, "CIP" for quick, easy, rugged mounting onto
plastic pipe using standard PVC solvent cement, and

“F" FLATBACK "sB"

SPIGOTBACK

i

|~ BOLT Ok

2

FOR ANNULAR OR

: SPIRAL CORRUGATED
"Type 4" for mounting gate to plastic pipe utilizing two HEADWALL MOUNTED PIPE
part epoxy. .
“CIP" PLASTIC PIPE “TYPE 4" FRAME ~C" TAPER “SA" SPIGOTBACK “R-SEAL"
SETTING COLLAR SPIGOT
. olly

Heavy duty

Male spigot for
female spigot for

mouniing gate lo

solvent cement plastic pipe 1.O.
bonding onto utilizing two part
outside of plastic epoxy.

pipe.

Bolt or Rivel.

For annuiar
corrugated metal
pipe.

With galvanized
steel taper
selting collar for
concrele pipe or
asbestos cement.

Wl

Attaching Lug
may be held In
place by bolting
of riveting fo the
pipe, or mey be
banded Into the

plpe valley with
optlona! band,

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. It is recommended that
additional headrail or frame support be provided to
reduce stress on the plastic pipe, paricularly on ex-
tended frames. This canbe accomplished withthe use
of anchor boits.

The CIP frame, along with the other frame types on this
page, is an example of Waterman's leadership is design
and response to water control neads.

Exhibit H
Sheet 4 of 9




ALFALFA
VALVES

The Waterman RED TOP Alfalfa Valve and the Wa-
terman SUNSHINE Alfalfa Valve are designed par-
ticularly for use withthe Waterman Universal Hydrant,
when portable surface pipe is to be used, or when an
extra heavy duty valve is desired. A fully machined
outer Aim 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 especiaily
heavy and is secured 1o the rugged cast 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 cover packing, 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

Fer use with the Waterman 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 ano
DRAIN VALVE

for installing
underneath overflow
and atfalfa covers

- : Sheet 5 of 9




ALFALFA VALVE FRAME TYPES

FOR PIPE MADE OF CONCRETE,STEEL AND
PLASTIC
Most frame types are available with either 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
asNATIONAL STANDARD (vee) or MODIFIEDACME
{square).
Please specify all details when ordering.

- INSTALLATION SUGGESTIONS

TYPE 1 - WEB .

Place grout on concrete riser, sel valve. Add addi-
tional grout and trowel with laying glove 1o fill voids
between web. After grout has dried, check and
regrout any voids.

Cartion: Seat rings must be free ol grout for st teest 38 below surlace, Valve shoukd
not be banded on cutside when hook type hydoerl wil be vsed.
Nole: This valve setting maybe sirangthened jor use with higher hoads o severe surges
bry tying minforcing ﬁummbdmgl_wling.
TYPE 2 - QUICK SETTING

Invert frame 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 firn con-
lact. Trowel inside edge. Clean seat and threads.
Nota: The grouting cavity is large snough o accommudale most renlorced pipe & well
= slandarnd imgation sizes.

TYPE 3 - FOR 0.D. SIZE STEEL PIPE

Place on pipe and weld or braze. Preheating and
siow cooling are recommended for fracture 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
bolting through, using a suitable mastic for the seai
between pipe and frame.

TYPE 4 - FOR |.D. LOWHEAD PLASTIC PIPE

Method #1 - Press valve into inside of niser pipe and
secure with two draw bands.
Method #2 - Using No. 1950 L.P.S. 2 part epoxy of
equal, apply cement to outside surface of valve skirt
and inside surface of nser. Press valve firmly into
riser, rotating 1/4 turn as you set valve.

TYPE CIP - "EASY MOUNT "FOR PLASTIC PIPE

(CIP-PIPFOR PLASTICIRRIGATION PIPE SIZE PIPE-

CIP-IPS FOR IRON PIPE SIZE PLASTIC PIPE)
Prime inside of plastic valve skirt and outside of pipe
nser. Apply PYC cement to same surfaces and
immediately press valve firmly onto riser, rotating a
1/4 tum as you set valve.

{1) A unilorm outside skirt length makes possibie the use of our Universal Hook Type
Hydram on Hrese valves without hock adiustments when maoving the hydrantiromvakves

ol one trame style 10 ancther, "
{ Exhibit H

Qhent A nFQ

INSTALLATION SUGGESTIONS

TYPE1-WEB
GROUT ‘ :
CONCRETE PIPE
TYPE 2 - QUICK
SETTING
il Ny
GROUT
TYPE 3 (ARCH NOT
SHOWN)
=]
FOR 0.0. SIZE
STEEL PIPE
TYPE 4 (ARCH NOT
SHOWN)
=l J
;FOR 1.0, SIZE
PLASTIC PIPE
TYPE CIP* - "EASY
MOUNT™
FOR I.P.S. FOR P.1.P.
Marimum Operating Heads:

6 - 17, 25 [wei; 14%, 20 foul; 18” - 207, 15 leel; 24", 10 fnet; 20" - 26~, 10 {oet

Maximum Stadic Haads:
617, SO foei; 147, 35 foel; 18 - 207, 30 loed; 24”, 20 foet: 20 - 6™, 15 foel.

* Palent 4500222
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RECOMMENDATIONS FOR STORAGE
AURGRA VERTI-LINE PUMPS

Aurora Verti-Line Pumps are carefully prepared for shipment from the factory. Skids and boxes are intended to
resist mechanicaldamage from normal handling and preservatives are used to protect critical surfaces from routine
conditions of weather and corrosion intransit. 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 reasanably 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 cutdoors, provide at least a roof shelter and caver all pieces securely with six mil
polyethylene sheet or equivaient.

Inspect pump periodically to assure that factory-applied prevenlives remain inlacl. 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. :

i 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 10 save space as well as 10 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:

Air dry hydraulic portion of pump to remove any residual liquid.

Cover and seal with pressure sensitive waterproof tape all openings into flowstream areas.

Wrap shaft extension with pressure sensitive waterproof tape.

Coat rabbet fit ondriver and pump head with heavy grease, along with any other exposed machined surfaces.
Completely cover upper part of motor and seal with tape. Consider providing space heaters for motors if stored
under damp or humid conditions.

Fill any external lubrication piping or flush lines with rust preventive.

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:

. Co?]sider contracting with the pump manufacturer for the services of a factary trained field service engineer or
iechnician.

Remove all covers and tape from openings, drivers, and threads.

Remove grease and rust preventive from mating fits and running surfaces.

Clean all threads and mating fits tharoughly.

Assemble packing and/or mechanical seal if applicable, using appropriate instructions.

Flush any external lubrication piping to remove rust preventive.

Follow individual manufacturer's instructions regarding driver and other appurtenances.

inspect all visible parts.

Install pump and start up in accordance with appticable 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
A WORD 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. [ 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-
staliation 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.

AURORA PUMP

If any question should arise during the course of the
work, we urge you to see your local Aurora represenia-
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 2 will show you the relationship of all the
parts after instailation is complete. The nomenclature
we've used here will identity the items throughout the
instructions. Before starting the installation proce-
dure, please read through the enlire 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 equipmentisin
operation, we suggest you keep a manuai available at
the site for future use in maintenance programs. It can
be used in conjunction with the Aurora disassembly,
assembly and troubleshooting manual.

A UNIT OF GENERAL SIGNAL
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TENSION
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Figure 1, Propeller Low Lift Pump
with Above Surtface Discharge

Figure 2. Propeller Low Lift Pump
with Below Surface Discharge

AURORA PUMP
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SECTION 2
THE SUMP

The sump you provide can influence both the mechani-
cal and hydraulic performance of your pump. The in-
lake configuration should be designed to deliver an
evenly distributed flow of water 10 the pump suction
since uneven flow patterns tend to create vortices.
Vortexing can be submerged and completely invisible,
ar, it can appear onthesurface. It canintroduceairinto
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 1o 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 a gradual buildupin
vortex size. A more turbulent surface cantend to break
up these disturbances before they grow large enough
to cause harm.

AURORA PUMP

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 :t:s
dimensionally adequate to receive the pump. You'll
also want to see thatithas been cleared of all trash and
debris. Your inspection should include any pipelines or
conduits feeding into the pit.!t's a good idea to havethe
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 propefler 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 praperly engineered, structurally
sound and stable, abie 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 instail 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
instaltation.

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 Figure 3 and you
probably will too since it's easy to use. Alternate bolts
are illustrated, however, for your consideration.

S
& S
(&)

| ()
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RECOMMENDED

Figure 3. Foundation Anchor Balts
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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 a guide but you
will want 1o remember the primary tool to be used at all
limes is SAFETY FIRST.

You can use a portabie derrick or tripod, but we recom-
mend a boom crane of adequate capacity or a properly
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 lype with a good
easy working swivel and you must have sufficient
reach to center it over the installation position.

Lifling equipment (See Figure 4)
*Steel beam clamps (See Figure 5)

Chain or cable sting about 10 feet tong of adequatesize
for job (See Figure 6) -

A //\
)

Figure 5. Beam Clamps

Figure 4. Pump Instaliation 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 elecled to receive it un-
assembled due to its size, jobsite headroom limitation,
or some other compelling reason, we've provided in-
tormation in Section 8 for you.

For the usual installation, we suggest the following
miscellaneous toals and material but you may want to
vary them to suit the peculiarities of your individual
project:

AURORA RPUVP
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Figure 6. Cable Sling
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Chain tongs

*Tube tension wrench (See Figure 7)

Medium size pipe wrenches

12 fool 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 reguired
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

|

; T

- Figure 7. Tube Tension Wrench

Figure 8. Ordinary Set of Mechanics Tools

Exhibit I
Sheet 10 of 85

AURDRA PUMP

A UNIT OF GENERAL SIGNAL




SECTION 5
RECEIVING THE PUMP

Your Aurora Verti-Line propeiler 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 shaftiscrated, openihe crate carefully toinspectand
make a count but leave the shaft in the box for protec-
tion until ready for installation. Take inventory on the

AUROQORA PUMP

truck or during the unlfoading 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.
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SECTION 6
UNLDADING THE PUMP

We cannot urge you too strongly to exercise exireme
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 resuft.
Parts which are too heavy to be lifted from the trans-
porling car or truck, as shown in Figure 9, should be
skidded slowly and carefully to the ground so as 1o pre-
vent harm. We ask you never to unload by dropping
parts directly from the carrier to the ground. Never use
crates in which paris were shipped for skids.

Figure 9. Transported via Truck Carrier

If you can’t begin instailation within a very few days
aiter delivery, it's a good idea to segregate and identify
all 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 1o
the Recommendations for Starage located onthe 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 bequn.

It your jobsite conditions permit, you may be able to
install directly from the truck that brought the pump to
you. I not, and if you've received your pump un-
assembled, lay out the column pipe and bowl assembly
on suitable timbers or staging 1o keep all materia} out
of the dirt. Figure 10 illustrates an acceptable method
of laying out a pump. Inner column joints consisting ot
shafling and tubing with couplings and lineshaft
bearings will have been preassembled tfor you at the
Aureratactory into proper lengths to match the column
pipe. Insert these assemblies into the mating pipe sec-
tions with the projecting lineshaft coupling and bearing

if any pointing toward the installatien position. See
Figure 11 for enclosed lineshaft and Figure 12 for open
lineshaft.

Figure 11. Enclosed Lineshatt

Examine the tube faces to see that they are tree from
burrs or nicks and, in the process, wipe them clean.
Your installer should check tor tightness those sec-
tions that were assembled at the factory toinsure none
have ioosened 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.
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Figure 12. Open Lineshaft

AURORA PUMP

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 ciean 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 unlil installation.

All other parts should be cleaned and laid out on a
suitablie surface in the order in which you'll wantto 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. lf unassembled, skip Section7
and follow directions in Section 8.
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SECTION 7
INSTALLING THE PUMP
FACTORY ASSEMBLED UNIT

You're now ready 1o start actual installation. Clear the
work area al 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 1o 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 matler how awkward they may be 10
maniputate. All threads should be engaged by hand
and checked before tightening. Damage resulting from
cross threading or dirt must be repaired with a file
betore applying force. If not repairable, the part must
be replaced so it's clearly worth your while {0 use the
utmost care.

1O

.
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Using the lifting lugs on the discharge head only, raise
the unil as shipped to a vertical position over ils
mounting base, Figure 13. Take care to avoid pulting
any strain on the column or any exposed shafting. Also
be careful not 1o damage the strainer, if used, during
the lifting operation. Clean the botiom of the pump base
and, if the base is 10 be grouted, apply a heavy coat of
grease. Lower the assembly gently into place in its
operating position with full contact, base 1o mounting
surface. Assemble anchor boll nuts very loosely.

I your pump has been constructed with a shait
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 ail about that in
Section 9.

TUBE
TENSION
ASSEMBLY

Figure 13. Raising Unit Over Mounting Position

Figure 14. Tube Tension Assembly
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Meanwhile, if there is ever any reason for you to relieve
the tension on the tube, be sure 1o mark the pesition of
the nut flange with respect to its mounting surface in
the head. With this as an indicator, you can refoad 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 complelely assembled and
instalied althe 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 beinthe
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 8 and go on to the appropriate
portion of Section 9.

AURORA PUMP

PACKING
BOX
ASSEMBLY

Figure 15. Packing Box Assembiy
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SECTION 8
INSTALLING THE PUMP
UNASSEMBLED UNIT

You're now ready 1o 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 engaged by hand
and checked before tightening. Damage resulting from
crass 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 indischarge bowl to
make sure they are open clear through to the shaftand

not plugged in any way. This may be done by probing a
wire into the port and thraugh 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 tar as it will
go and measure the distance your mark has travelled.
This is endplay or bowl lateral. We'll want to check
your record later.

Using elevators under the 1op 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 a strainer, this is the
time to attach it to the suction bell. Suspend the load
directly over the mounting position and lower until the
elevalors 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

12

Figure 17. Raising Bowl Assembly Over Well
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Figure 18. Bow! 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 discharga bowi
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.

PROTECTOR
R
— " TUBE

Figure 19. Shaft Protector Tube

If something is dropped into the pump at any time
during the instailation, you must retrieve it belore
going any farther. You might even have toreturnevery-
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 acleanrag
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 1o prevent slipping. This is tlustrated
in Figure 20.

Figure 20, Securing Enclosed Lineshaft Assembly

Hoist the column assembly inlp place above the
mounting position as shown in Figure 21. You must
keep the free end of the tail rope taut at all times 1o
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 a!l
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. |f
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 shaft

AURORA PUMP
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in until it butts solidly, remembering the threads are
left hand. Make sure the shaft ends are together but
gon'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 of{ center. Never apply wrench jaws
1o 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 malfunclion.

lighten the nits 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 ail 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 pulioff effect where the chains or sling
bear against the flange rim. Scoring or chafing will
reduce the strength of your siing considerably and
must be avoided.

The discharge elbow/mounting base section isusually
shipped to you with the tension nut, seen in Figure 22,
assembled. Remove this assembly and store in a clean
safe place except for the iong tube connector, item 254,
which you may now assemble to the top tube parcel as
another tubing joint. if a lock collar, ltem 258, is
furnished, it must be in position on the connector
before the connector is joined 10 the tubing. Leave the
lock collar setscrews loose at this time. Find the top
lineshaft and insert it into the tube assembly.

Figure 21. Connecting Enclosed Lineshatt Assembly

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. Remove the
cover material.

Now you can lower the column pipe, engaging the

registers and seating the 1lange tfaces firmly. Insert all
bolts not obstructed by the elevators or eyebolts and

14
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BOLD FACE PIECE NUMBERS INDICATE
RECOMMENDED SPARE PARTS

Figure 22. Tube Tension Assembly
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Slide the fop inner .column assembly into the
elbow/mounting base section and join the hottom end
10 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
depicled in Figure 13. Never lift with eyebolis tapped
into the holes for securing the driver. They're
inadequate to support the weight.

Clean the bottom tace of the mounting plate and, if the
pump is to be grouted, apply a heavy coat of grease 1o
the underside. Raise the foad a few inches 10 remove
the beam clamps and elevators, then letit down slowly
and carefully, positioning the base with respect to the
discharge piping system, if any, and engaging the
anchor boits, 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 ciean threads and flange
surfaces of tension nut, Item 251, Figure 22. Inspect the
mating face in the discharge head for any burrs, raugh
Spots, or projections, especially at the location of the
lapped holes. Clean with a file where necessary. Apply
thread lubricant and grease flange face. Thread the
tube tension nut, tem 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. !f 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 aturnfor each ten feet of tubing,
thus effectively stretchingthe lube assembly, forcing it
to remain straight and taut.

When the tension nut is properly seated, oil the cap-
screws, [tem 249, and thread them firmty into position
lo secure theflange to the discharge head. |f your pump
is furnished with a tubing fock collar, Item 258, back it
down the connector, Item 254, far enough 1o 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, ltem
251. Back the collar off very slightly until the
setscrews, Hem 259, line up with the first keyway on
the connector. Tighten the setscrews securely.

You may now place the packing ring, llem 250, in the
chamfer in the top of the tension nut around the con-

AURCRA PUMP

nector threads. Assemble the tubing tocknut, Item 248,
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 tapping 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.

You have also completed this phase of the installation.
Skip Section 8b and go on 1o Section 9 for the next
procedure.

b. Gpen Lineshaft Construction

Examine the bow! assembly 1o determine that all stage
connecting nuts or capscrews have been tightened
securely. Inspect bypass ports in discharge bowi 10
make sure they are closed. Refer to Figure 23.

Figure 23. Propeller Bowl Assembly

Establish the amount of bowlshaft endplay and record
it. You can do this by pushing the shaft all the way inta
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 10
your record later.

15
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Using elevators under the top flange or properly sized
eyebolts through the flange, raise the bow| assembly
as illustrated in Figure 24, controtiing the lower end
with a rope drag line. If you have a strainer, this is the
lime to attach it 1o 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 bow! casings.
These are adequate only for handling the disassembled
part by itself.

Figure 24. Positioning Bowl Assembly

If something is dropped into the pump at any time
during the installation, you must retrieve it before
going any farther. You might even haveto return every-
thing 1o the surface to do this. That's why we caution
you to keep the open top of the pump covered at all
times. Stuff sacking in the opening of 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 jusi 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

Hoist the column assembly into place above the in-
stallation posttion. You must keep the free end of the
tail rope taut at all times or you'll drop 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 wilt 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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Lower the parts until the shaft sits firmly on its
coupling, as shown in Figure 26. Start the threads inby
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. If unusual power is required, stop and
look for damaged or dirty threads since forcing may
cause misalignment and eventual malfunction.

Figure 26. Joining Open Lineshaft

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 afl
nuts are secure. Lower the assembly until againit rests
on the beam clamps.

Wipe the upper end of the shaft clean of oi! 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 lineshaft bearing. If the

AURDRA PUMP
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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.

=

Figure 28. Open Lineshaft Bearing
Welded Configuration

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. It
should be possible to center the shaft s astoinsert the

17
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spider rim into the register with little 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 a misaligned column
{)ipet;alr bent shaft, either of which will eventually cause
rouble.
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BDLD FACE PIECE NUMBERS INDICATE
RECOMMENDED SPARE PARTS

Figure 29. Open Lineshaft Bearing,
Separate Configuration

When all is centered properly and the journal location
is acceplable, cover the open pipe end and proceed
with installation of the nexi column section. Repeat the
same procedures with all additional sections. Note,
with the separate bearing retainer assembly, the pipe
flanges must clamp the retainer rim securely.

The discharge eibow/mounting base section is usually
sent 10 you with the packing box, seen in Figure 15,
assembled. Remove this assembly complete with its
gasket and capscrews and store in a clean safe place.
Insert the top lineshattinto the elbow/base section and
join the bottom 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
ihe 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 1o support the
weight. Clean the bottom tface of the mounting plate
and, if pump is to be grouted, apply a heavy coat of
grease to the underside.

Raise the unit a few inches to remove the beam clamps
and elevators, then let down sltowly and carefully,
positioning the base with respect to the discharge
piping system, if any, and engaging the anchor bolts if
used. Continue 1o lower until the base contacts the
foundation and the weight of the pump istransterredio
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, ltem 246. in position on the
mounting flange in the discharge elbow. Loosen the
gland, ltem 224, by backing off the gland nuts, Item 222,
slightly. Slip the box very slowty 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. Qil 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 shouid be possible 10
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 9 for the next
procedure. '
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Figure 30. Packing Box Assembly
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SECTION 9
LUBRICATING THE PUMP

a. Gravity Flow 0il

If your pump is designedfor gravity oil lubrication with
an enclosing tube around the lineshatt, 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. Attachthe reservoir assembly, ltem
204, 1o the driver pedestal by its bracket, using cap-
screws, ilem 218, and placing dampener gasket, Item
218, 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.
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Figure 31, Lubricator

It 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.

AURORA PUMP

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 254,
s0 it can be operated to allow flow of oil to the
lubricator valve, Item 215.

LUBRICATOR

Figure 32. Lubricator Location
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If itisn't practical to energize the solenoid at this time,
you'll have 1o prelubricate the pump manually. Remove
the pipe plug in the top of the tube connectar and fill the
upper cavily with approved turbine ail 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 pracedures to be sure all is ready
for startup. After starting, be sure the oil continues 1o
dripinto the pump during operation. You may find it ne-
cessary to apply a small amount of ¢il froma cantothe
point where the shafl 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 firstien operating
hours. When a solenoid control is not furnished, shut
off manual lubricator duringidle periods. After running
successfully for about ten hours, reduce oil flow rate to
eight drops per minute maximum for permanent
operalion.

b. Pumped Liquid

If your unit is designed to be lubricated by the pumped
liquid, there is little if anything for you 1o 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 1o make sure the bypass ports in
!tahe discharge bowl are closed as described in Section
b.

If your pump must be idie for any prolonged period, the |

shaft should be rotated by hand once a week. If you
prefer, you caninstead spin the shaftunder power once
a week provided you have adequate liquid over the
pump suction. ‘

Your packing box has a grease fittingin the top. Itis not
often necessary to use this fitting and you can usually
ignore it. If you use it to lube the box bearing at alli,
apply the grease sparingly. Too much will interfere
with cooling water flow through the box.

tf the fiuid 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 1o 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 1o a different environment without first
checking with the factory or your Aurora
representative.

¢. External Source Pressure Lubrication

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 33.1n 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 10 use the lubricant for
which your pump was originally designed.
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Figure 33. Packed Tube Tension Assembly

This construction usually features a shaft enclosing
tube terminating in a tension nut assembty in the dis-
charge head. Like a similar part described in sub-
section 8a, this assembly is usually installed at the fac-
tary 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, has a packing chamber
at the bottom of which is placed a lantern ring, ftem
226, ported to receive the lubricating water and directit
down the tube to the line shaft bearings. Above the
lantern cage arerings of packing, Item 225, in suflicient
number tolocatethe gland, Item 224, properly inthe top
of the container.

As a tension nut, this assembly is trealed the same as
we suggested in subsection 8b. I1 there is ever any

AURORA PUMP
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reason for you to relieve the tension on the tube, be
sure to mark the position of the nut, item 251, with
respect 1o 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 your external lubrication system is of the low pres-
sure variety, make sure the bypass ports in the dis-
charge bowl are open befare 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 flow is injected into a port on the side of
the connector, Item 254. A pressure gauge on your
source wiil 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.

It your system is a high pressure design, the bypass
poris in the discharge bowl will be plugged. You should
verify this before installation of the pump. In this
design, lubricating water must be admitted to the
tubing under heads greater than that generated in the
bow! 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 sysiems, 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 shut downimmediatley until the mal-
function is cleared. Otherwise, serious damage will
result,

d. Fresh Water Flush

It you're going to pump fluids containing abrasive
particles, you'd be well advised to inject clean Jiquid
directly into the journal areas to provide lubrication
and cooling as well as to prevent entrance of abrading
material into bearing zones. If 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 fiow
anywhere in the lubricating system. If flow to any
Journal area stops, the pump must be shut down im-
mediately until the malfunction is cleared. Otherwise
serious damage may resuit.

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 fiow and pressure

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 shaft
diameter; you'll need two GPM for each journal from
one through two inch, nearly 5 GPM 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
ilustrates the bowl assembly in whichthe suctioncase
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 a portleading from the outside
through a flow 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, 1ake care
1o avoid damage fo pipe or tubing. Pinching or per-
forating a line could render the lubrication sysiem
inoperative.

Figure 34. Bowl Assembly Lubrication
(Mixed Flow Pump Illustrated)

The flushing liquid must be free from abrasives and
other foreign particles, must have adequate lubricating
properties to do the job, and shouid 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

AURORA PUMP
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Figure 35. Complete Pump Lubrication -
Open Lineshaft

(Mixed Flow Pump lllustrated)

to which it is ported. This usually means something
greater than the total discharge head against the
pump.

Open lineshaft bearings, if necessary, may be
protected in much the sameway as illustratedin Figure
36. Again piping is connecled as shown and run to

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 Figure 37. You can make similar
arrangemenis for mechanical seals, Figure 38. Oc-
casionally, you may want touse a water flush designin
connection with tube enclosed construction and you
may accomplish this by an extension of the system
described in subsection Sc.

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 ali times during operation. Here
again, an alarm system may save you much trouble.

AURORA PUMP
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Figure 38. Typical Mechanical Seal -
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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 a convenient 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 a comfortable working height, lifting it with the lugs
provided on the frame.

WARNING

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 white it's hahging 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 holiowshatt
driver, illustrated in Figure 39, continue right on here

BOLD FACE PIECE NUMBERS INDICATE
RECOMMENDED SPARE PARTS

Figure 39. Vertical Hollow Shaft Driver
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with subsection 10a. If you have a solid shaft driver as
in Figure 40, skip this portion and be guided by sub-
section 10b.

BOLO FACE PIECE NUMBERS INDICATE
RECOMMENDED SPARE PARTS

Figure 40. Vertical Solid Shaft Driver

a. Vertical Hollow Shaft

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
info the driver, I this 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. lf you have a gear
drive, as depicted in Figure 42, your paositioning
criterion is the horizontal input shaft. Align the
mounting holes and siart the atlaching capscrews in
by hand. Transier the weight gently from hoist to head
and secure the capscrews, tightening them uniformly.

AURORA PUMP
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Figure 42. Right Angle Gear Drive

Please note that the lifting lugs on the driver are for
handling the driver only. Never attempt to use these
lugs to hoist the pump. The pump must be handied with
its own lifting trunnions.

AURDORA PUMP

If you have a VHS electric molor, depicted in Figure 39,
1o 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 1o suit the voltage of your power source. There-
fore, you must check both power characteristic and
mofor rating for compatibility, then see the motor
nameplale for correct wiring hookup.

While scanning the nameplate, determine the 1ype of
thrust bearing with which you've been furnished. If it's
a spherical 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 1o do, be very
careful to just bump or tap the switch. Never close it
fully until the pump is completely operational.

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.

Alter 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 fram 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
reguiations.

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 verified in a manner
similar to that just described with allowances for the
type of power equipment. Matchup the rotation arrows
on the gear and the prime mover to determine compati-
bility, at least as far as the nameplates are concerned.

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 shatt without
bumping or scraping, keyway end up. If you were
furnished with a slingerring, assemble it to the shaft as
the shaft bottom end emerges from the botiom of the
driver. With the coupling already assembled 1o the top
lineshaft, join the headshaft to the lineshaft, snapping
the two to a firm butt.
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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 quitl, 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.

When all is well, retrieve the drive coupling and other
parts you sel aside, together with the pump parts
shown in Figure 39. Try the drive key, ltem 3, in both
headshaft and drive coupling keyways. They should
produce a sliding fit. If necessary, dress the key until a
free but not loose fitis obtained. Don't file the keyways.
Slide the drive coupling over the headshaft, Item 4, into
proper position onio its register, firmly seated per-
fecily 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. § necessary dress the key but never
the keyways. The top of the key must be below the
adjusting nut seat when in place.

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
prapeller 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.

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 tlow, take necessar
measures as instructed. Don't run equipment until aﬁ
these conditions have been satisfied. Leave the power
circuit open to the starter panel while performing
remaining work except when you require pump
operation.

26

Figure 43. Driver Top

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.

b. Vertical Solid Shaft

Lower your vertical solid shaft driver to a firm and
stable position atop a pair of beams or blocks placed
on the discharge head 1o provide ample clearance
between driver shaft and pump shaft. lf 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 seethemotor nameplate for correct
wiring hookup.

While scanning the nameplate, determine the type of
thrust bearing with which you've been furnished. If it's
a spherical 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 untii the pump is completely operational.
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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. Oriver shaft must turn counterclockwise
when viewed from the top. If rotation is clockwise, kill
the power to the starter panet 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.

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. Al that time, rotation is verified in a manner
similar to that just described with allowances for the
lype 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.

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, ltem 101, in both driver shaft
and upper coupling half, Item 103, keyways. You
shouid find a very close sliding fit. If necessary, dress
the key but not the keyways until you obtain a free but
not loose fit. Now try the thrust coltar, ltem 105, in the
shaft groove. It 100 should be a very close fit and may
be dressed to obtain this if necessary. Try the coupling
hal, tem 103, on the shafi.

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, 1tem 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, ltem 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.

AURORA PUMP
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Figure 45. Flanged Adjustable Shaft Coupling
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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 paris as described above,
insert key, ltem 114, in pump shaft keyway and slip
pump shaft coupling half, lem 111, well down over
shaft, flange face up, leaving shaft threads projecting
above coupling. Screw adjusting nut, ltem 109, onto
pump shatft with the rimmed end up, turning counter-
clockwise until pump shaft protrudes through threaded
portion of nut by at least two threads. Remove the cap-
screws securing the packing box or tension nutflange.

Raise the driver just enough to remove the blocks, then
lower il 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 a gear
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 lifting 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 trunnicns.

With the pumpshaft all the way down, screw the
adjusting nut 109 up by turning clockwise untif its outer
shoulder is approximately one tenth of an inch beiow
the face of the driver coupling flange, Item 103, or
spacer, Item 106, lower flange, if you have a spacer
spool. Pult 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 oif 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
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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.1.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,
ltem 114, is flush with coupling hub and tighten set-
screw, Iltem 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 circumterence of the pump coupling
flange. The nut may be rotated by inserting a bar, ltem
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 nutflange cap-
screws. Tighten them unitormly 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

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 bfleen included 1o cover items not described in this
manual.

a. Flanged Non-Adjustable Shaft Coupling

In Section 10b, we described for you the installation of
a Flanged Adjustable Shaft Coupling 1o 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 1o the motor drive shaft. See Figure 46.
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Figure 46. Flanged Non-Adjustable Shaft Coupling
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I your pump is equipped with a combination drive,
assemble it complete up to and including the gear drive
with its shatt and adjusting nut. The shaft wilt protrude
upward out of the gear drive coupling with threads and
a keyway exFosed. Clean ali the parts and paint the
threads with ubricant. 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. H necessary dress the key but
not the keyways to a free but not [oose fit. Tighten the
setscrew, Item 17, securely.

In a similar manner, assemble the upper coupling halt,
Item 12, to the motor drive shaft, leaving the endface ot
the shaft about one thread below the flange face as
before. Again, assemble the key, Item 14, and the
setscrew, ltem 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. Orignt 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 boit
threads. After ail the nuts are drawn up and you're
satisfied the flanges meet evenly, put all the bolts
under unitorm tension with atorque wrench if you have
one.

Assembly of the motor shaft adjusting nut, the
adjustment of the propeller, and other procedures may
now be completed as described in Section 10a.

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
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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.

As you can see in Figure 47, the elbow must pass
through the foundation. Because of the iarge size ofthe
discharge, this sometimes complicates the structural
design of the mounting base.

c. Suction Umbrelta

When indicated by submergence of 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 iliustrated 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, ltem 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, itis 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. Theretore 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 tor 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, evenin 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.

78 736

Figure 48. Suction Umbrella,
Single Piece Design

Figure 49. Suction Umbrella,
Two Piece Split Design
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SECTIDN 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 sysiem. Whatever your particular
piping sysiem is, it must be independently supported. It
must not be allowed to impose stress on the pump due
1o weight, thermal expansion, misalignment, or any
other condition.

When bolting system flanges to the pump flanges,
determine that the flanges fit face 1o 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 toincorporate couplings designed
to absorb some misalignment and vibration. Dresser

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 1o accommodate it 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 stralegic 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 50. Dresser Type Coupling

AURORA PUMP

Figure 51. Viclaulic Type Coupling

3

A UNIT OF GENERAL SIGNAL

Exhibit I
Sheet 35 of 85



SECTION 13
STARTING THE PUMP

Before starting a new pump for the first time, youmust
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 property 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
draws noticeably more power than expected, stop the
pump. Research the cause and correct the problem
betfore attempting a restart.

If your pump is tube enclosed and leaks at the tension

nut, check the locknut and packing ring at the top. If

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,

hworéting through the access openings in the discharge
ead.

With an open lineshaft 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. Ifthe
leakage rate slows during this period, loosenthegland
nuts, lem 222, 10 maintain constant flow. Gland tem-

perature should level off and then drop siightly toward
the end of the run. You may then draw up the nuts about
one sixth of a turn every Tive minutes until leakage is
minimized. !f, 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. H excess
heat continues, inspect the bypass line from the drain
port and make sure there is substantial flow through it.

The grease fitting, tem 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
thoroughty. The lantern cage, ltem 226, is provided
with #10-24 tapped holes in the face so that you can lift
it out using appropriate machine screws or similar
means. You'll find the gland, ltem 224, easy o 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 scralches. Avaid shaft
runouts over 0.005 inch. You may use butt or diaganal
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
(@m\ ring joints should be located 90° to 180° 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.

Figure 52. Typical Installation

AURORA PUMP

A UNIT OF GENERAL SIGNAL

33
ExhibitI -
Sheet 37 of 85



SECTION 14
PRECAUTIONARY INFORMATION

a. Responsibilities

There are certain areas in which Aurora Pump has no
control and can therefore 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 following
shall be the Owner’s obligation and responsibility;

Suitability of foundation or mounting structure
Suitability of power characteristics
Security and safety of jobsite and site conditions

Placement and maintenance of all appropriate guards
and safely devices

Suitability and performance of system to which pump
is applied

Aurora Pump cannot be responsible for damages, lost
time, or injury resulting from failure 1o 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.

it you have any question, please call your Aurora
representative.

b. General Cautionary Notes

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 10 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
compenents without opening energizing circuits such
as at main breaker or pump disconnect switch. This
will prevent damage or injury due to “surprise” starts

34

actuated by automatic control systems. it will also heip
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.

Don't run a spherical roller thrust bearing exceﬁt under
full thrust load. It can fly apart and cause damage to
equipment and injury to personnel.

Don't forget that this equipment contains rotating
parts. Use CAUTION when working near such paris to
avoid injury. Always replace all guards, covers,
shields, and other safety devices before startup.

Don't permit smoking in the vicinity of 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 after 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 if the pump load begins to trip those furnished
originally. These are profective 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 off
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 shaft 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 flow from system; overspeed is the
circumstance to question then.

Dan't allow oil, grease, or thread tubricant 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 adjusiment.

Don't start a pump in which the shaft appears frozen or
focked 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.

D_or_ft 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 1o put on your hand, back
gland nuts off a little until water cools, then tighten
again. Gland nuts must be adjusted evenly s0 as to
prevent gland from cocking and forcing against shaft.

Oon'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
Aurorafactory when you need help or have a guestion.

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 asyou've prepared for that
contingency. The following points should be checked
and resolved before putting your equipment into opera-
tion 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 heatin

the available liquid. This can be reduced with an
adequate recirculation system.

N\

Propeilers usually have critical power characteristics
at low flow rates. Shutoff horsepower reguirements
should bereviewed for possible driver overload. If your
pump will start against a closed valve, you'd better
review and compare the speed lorgue curves of your
pump and your driver for complete compatibility.

You must remember that open lineshaft units depend
upon pumped liguid for lubrication. Fluid tempera-
tures, if raised excessively due to lack ot 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 be a 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 Qil 0. C. Turbine Qil #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 oif and is operating
any time the pump is running.

Remove the old oil from your driver atleast once a year
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.
Repiace self fubricated driver ball bearings in about
five years. It is generally less expensive to replace
these before they fail.

Replace all shaft packing on open lineshaft pumps
after matntenance 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 conditiens 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-
live 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 a trained Aurora service engineer to
guide you.
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NOT INTENDED FOR SALE DR USE FOR PERSONAL, FAMILY, OR HOUSEHOLD PURPOSES. 1-79 Printed in U.S A,

All orders shall bs madse out to Aurara Pumg at Morth Aurgre, Illinois, and 3hall be subject to acceplance by us at Notth Aurara.

1. CONSTRUCTION AND LEGAL EFFECT, Our sale to you will be solely upon the terms and conditions set forth herein. They supersade and raject any
contlicting terms and conditions al yours, any atalemant in yaurs to the cantrary notwithstanding. Exceptions 10 any of our terms and conditions must be contained
in a wririen or typed {not printed) statement receivad iram yau: wa shall not be deemead 10 have waived any of our terms and conditions or ta hava assentad ta any
modilication or alteration of such tarms and conditions unless such waiver ar assent is in wriling and signed by an authorized oflicer, No renresantatian of any kind
has been made by us excapt as set forth herein; this agreement conclusively supenedes all prior writings and nagotiations with respact thereto and wa will furnish
only the quantities and items specitically listed on the face hereof! we assume no responsibility lor furnishing other eguipment or material shown in any plans and/or
spacilications for a project to which the goods ordered herein partain, Any action for breach of contract must be commenced within ane yaar aiter the cause of action
has accrusd. Qur published or guoted prices, discounts, terms and conditions are subject to changs without notice.

2. PRICES. Unless otherwise noted on the face hereot, prices are net F.0.B. our producing Tactory, and include standad catalogue literature only, Service time
of a tatiory-irained Seorvice man i3 not included and may be charged axtra. Tha amount of any applicable present or future tax or other government charge upen the
oroauction. salw, shipment or use of goods ordered or sold will be added to billing untess you provide us wilth an sppropriate exemption certilicate, Wa may adjust
prices 10 our prices in effect a1 time of shipment. Purchased eguipment such as motors, controls. gasoline engines, et¢,, will be invoiced at prices in effact at time
of shipment in accordance with pricing policy of manuiacturar,

3. DEFECTIVE EQUIPMENT. Providing Purchaser notifies us promptly, il within one year from date of shipment eguipment or parts manufactured by us fail
to function properly under normal, proper and rated use and sarvice bacause of defects in material of workmanship demonstrated to our satisfaction to have existed
at the time o! delivery. tha Company resaerving the right 1o either inspect them in your hands of reguast thair return 10 us will at our option repair or replace at our
expense F 0.B. our producing {actory, or give you proper credit for such equipment or parts determined by us 1o be delective, if returned transportstion prepaid by
Purcheser. The {oregaing shall not appiy to equipment that shall have been altered or repaired after shiopment to you by anyone except our authorized empioyees, and
the Company will nat be liable in any event for alteratlions or repsif except those /nade with i1s writien consent, FPurchaser snall be solely responsible for determining
suitability for use and the Campany shall in No event be liable in this respect. The squipment or parts manuiactured by gthers but furnished by us will be repaired
ar replaced anly ta tha extent af the griginal manulacturer’'s guarantee. Our obligalions and lisbilities hereunder shall nat be enforceable until such equipment has
been lully paid for. Purchaser agrees that if the products sold hereunder are resold by purchaser, ha will include in the coantract 1or resale. pravisions which limit
recaveries againat us in accardance with this section, In case of our failure to fullill any performance rearesentation, it is agreed that we may at our oplion remove
and reclaim the equipment coverad by this agreement at our own exoenae and discharge all liability by repayment to the purchaser of ail sums raceived on account
of the purcheae price, {THE FOREGOING DBLIGATIONS ARE IN LIEU OF ALL OTHEA OBLIGATIONS AND LIABILITIES INCLUDING NEGLIGENCE ANO ALL
WARRANTIES, OF MERCHANTABILITY OR OTHERWISE, EXPRESS OR IMPLIED BY FACT OR BY LAW, AND S5TATE OUR ENTIRE ANO EXCLUSIVE LIABILITY
AND BUYER'S EXCLUSIVE REMEDY FOR ANY LCLAIM DOF DAMAGES [N CONNECTION WITH THE SALE OR FURNISHING DF GDODS DR PARTS, THEIR
DESIGN, SUITABILITY FOR USE, INSTALLATION DR DPERATION.) WE WILL INNDO EVENT BE LIABLE FOR ANY DIRECT. INDIRECT, SPECIAL OR CONSEQUEN-

TIAL OAMAGES OR OELAY RESULTING FROM ANY DEFECT WHATSOEVER, AND OUR LIABILITY UNDER NO CIRCUMSTANCES WILL EXCEED THE CONTRACT
PRICE FOR THE GOOQOS FOR WHICH LIABILITY IS CLAIMED.

4., DELIVERY. OQelivery, shipment and installation dates are s3timated dates only, and unless otherwiae specified, are figured irom daie of receipt of complete
technical data and spproved drawings as such may De necessary. |n estimating such datas, no allowance haa been made, nor shall we ba liable directly or indirectly
for. delays ot carriars or delays from labor difficultias, shortages, sirikes or stoppages ol any sort, fires, accidents, 1ailure or delay in obtaining materials or manu-
facwring lacilities, acts of governmaent afiecting us directly or indirectly, bad weathar, or any causes beyond our control or causes designaled Acts of God or force
majeura by any court of law, and tha sstimated delivary date shall be extended accordingly. We will not be liable for any damages or panaitiss whatsoever, whether
direct, indirsct, special or consequential, resuiting from our failure 1o perform or delay in periorming unless otherwise agreed in writing by an aulharized officer,

5. OPERATING CONDITIONS AND ACCEPTANCE. Recommendations and quotationa are made upon the basis ot oparating conditions specifiad by the
Purchasar. If actual conditions are different than 1nosa specifiad and performancs of the eguipment is adversely affectad thereby, Purchaser will he responsible tor
the cost of aill changes in the eguipment required 10 accammadata such conditions, and we reserva the right 10 cancel this ordet and Purchaser shall reimburse us for
all costs and expenses incurred in, and raazonable profit tor, perfarmance hereurider. Wae reserve the right 1o refuse any order based upen a guolation cantaining an
error. Tha provisions in any spacification or chart are descriptive anly and are ngt warranties or representations: we will certify to a ratad capacity in any particular
oroduct upon reqguest. Capacity, head and efficiency certifications are based an shop 18sts and whan handling clear, frash water at a teamperatura of not aver 85°F,
Certitications are at this speciliad rating only and do not cover sustained partarmance aver any periad of time nor under conditions varying from these .

6. SHIPPING. Unlass you specify otherwise in writing, {a) goods will be boxed or crated as we may deem proper for protaction against normal handling. and
sxtra charge witl be made for pressrvation. waterproofing, export boxing and similar added protaction of goods; (b) routing and manner of shipment will be at our
discretion, and may be insured st your expense, value to be stated at ordar price, On a0 shipments F.0.B. our producing taciory, delivery of gpods to the initisl
carrier will constitute delivery 1o you and ail goods will be shippad at your risk. A claim for ioss or gsmage in transit must be antered with the carriat and prosecuted
by you. Acceptance of materiat irom a common carrier canstitutes a waivar ot any claims against us for delay or damage or lass.

7. PATENT INFRINGEMENT. We will not be liable for any claim of iniringemant uniass due 1o infringement by goods manufactured by us in the form in
which wa supply such gooas 0 you and without regard to their use by you. !f you notify us prempriy of any such claim of infringement and, if wa 30 request, author-
ize us to detend or seltie any suil or controversy involving such claim, we will indemnily you against the resscnable expensas of any such suil and will satisty any
iudgment or gertiament in which we acauiesce, but oniy 1o an amount not exceeding the price paid to us for the allegedly infringing goods. I an injunction
against the further use of sllegediy intringing goods we shall have the aption of procuring for you the right 10 use the goods, or replacing them with non-infringing
poods, or modifying them 3o that they become non-infringing, or of removing them and rafunding the purchase price, The faregaing expresses our antire and exclu-
siva warranty and liability a8 ta petents, and we will not be lisble for any dameges whatsosver, sutfered by resson of any infringement claimed. excapt as provided
hergin. You will hold us harmiess and indemnilied against any and all claims, demands, liabilities, damagea, coity and expanses resulting from ar connected with
any claim of patent iniringament arising out of the manufacture by us of goods in accordance with a design or specilications which you furnish us,

8: CANCELLATION AND RETURNED EQUIPMENT. Orders may be cancelled only with aur writtéh consent and uoon payment of reasonsble and
proper cancellation chargas. Goods may be returned only when specifically authorized and you will ba charged for placing returned goods in saisable condition, any
sales expansas then incurred by us, plus a restocking charge and any cutgoing snhd incoming tranfipartation costs which we pay.

9. CREDIT AND PAYMENT. Payment lor products shail be 30 days net. Pro.rats payments ahail become due with partial shipments. A late charge of 1
vercent par month of the maximum permitted by law, whichever is lass, will be impcosed on all pastdue invaoices. We reserve the right at any lime to aller, suspend,
.cradit, or to change credit terms provided hersin, when in itt soie opinion your financial condition 30 warrants. In such a case, in addition 10 any other remedias
herein or by taw provided, cash peyment or patistactory security from you may be required by ua belore shipment; or, the due date of payment by you under this
contract may be accelarated by us, Failure to pay invoices at maturity date at our alection makes all subsequent invoices immediately due and payable irrespective
of terms, and we may withhold eil subsequent deliveries until the full sccount is satied. and we may terminale this agreement. Accepiance by us of Jess than full
payment shall not ba a waivar of any of our rights. You repressnt by sending sach purchese order 10 us that you are not insolvent as that term is defined in applicable
state or {edaral atatutes. in the svant you bacoms inscivent before delivery ol any products purchased hersundar, you will notify us in writing. A fsilure 1o notily us of
insolvency at the time of delivery shall be construad a3 a reattirmation of your solvency at that time. Irrespactive ol whether the products purchesed hereundar are
deliverad directly t0 you, of to a customer of yours, and irrespective of the size of the shipmaent, we shall have the right 1o stop delivery of the goods by » bailee i
you beeome insolvent, repudiets, or 1ail to maks » payment due befgre delivery, or if (or any othar reason we have a right to withhold or reclasim gocds under the
applicable state and federal statutes. Whers you are rasponsible for sny delay in shipment the date o! completion o! guods may be treated by us as the diate of ship.

ment {or purposes of payment, Completed goods shall ba heid at your cost and risk and we shall have the right 10 bill you for raasonabie siorage snd insurance
axpanses.

10. SPECIAL JIGS, FIXTURES AND PATTERNS. Any jigs. fixtures, patterns and like items which may be included in an order wili ramain our property

without credit to you. We wiil assume the maintenance #nd replacement expenses of such items, but shall have the right to discard and scrap them alter they have
been inactive for one yeer without credit 1o you.

11. INSPECTION. Inspection of goods in aur plant by you or your representative will be permitted insolar as this does not unduly interfare with our praduction
workilow, provided that complate details pf tha inapaction you desire are submilted to us in writing in sdvance.

12. RECORDS, AUDITS AND PROPRIETARY DATA,. Untass otherwise specilically agread in writing signed by an authorized officer, neither you nar
any repregantative of yours, nor any other parson. shell have any right to examine or audil our cost accounts, books or records of any kind or on any matter, or be

antitied 10, or heve control over, sny engineering or production prints, drawings or technical data which we. in our sole giscretion, may consider in whole or in part
Propristary to ourselves.
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PRIME PUMP, INC. (013) 849-5779

[ & JESY iy
<D P Boi WM - Revmey, C4 BT o a1y BB ) M o FAR 187, SuP ail?

LIKITED WARRANTY

ginal consumer-purchaser

THIS LIMITED WARRANTY is extended only to the ori
c

of preducts manufactured by FRLIMX PUNP INC,
res to be free of defacty

PRAIME PUNP INC. warrants the products it manufacty
The varranty extends only to the original

in material and workzanship,
Consumer-purchaser and cor=ences on the date of aale to aald consumer-

Purchaser and recains in effect for a period of twelve {12) sonths,

Delivery schedulas are not coversd by any warranty tearms, and all dates
Viven ara approximate and subject to changa without notice.

THIS WARRANTY DOES NOT CCVIR:
Adjustment or replacezent of maintenance itema, such a3, but not

T.
limited to: shalt packing and bearing lubrication.

- 2. Aay wvork perforwed teo correct aalfunctions caused by alayse,
negligence or disregard of PRIME PUAP INC.'m writtan instructions.

Additional service work perforsed above that which 1 required to

satisfy warranty requirssants,

€. Transportation charges, hatl—oct, travel time, loss of use, or
othar coosequential charge or damage,

5. Any damage caused by sacd or abrasive materiale,chealcal deposits,
csrroslon, ests of God, or other outside fcrces beyz-d the coatrol

of PAINE PURF INC.
8. ZElectric motors, air and liquid cooled anglies and cthar iteas
" mot of our manufacture, condensers und mlectrical cable furnished
with eubmeralhle pumps, Warranty an thess itemy, 1f any, ia tha
warranty of the manufacturer of such item or items.
7. Taepaira or replacesent made without authorization froe FPRIMP
PONF IBC, orf xepalirs mada st othar than & asrvice facility

depsignated by PRINE PUNPF INC.

In the evenl of sry breach of thia wvarranty, the consumer-purchaser sust
deliver or ship thae defective noit or parts, frelight prepald, to FRIMZ

PUMFP INC. and PRAIME PUMP INC. will raplace or repalr any such units or
this warranty without

Parts where the defect results from a breach of
charge provided sald defect occurred within the warranty period. Sald
PUMP INC. PRIME PUMP INC.shall

rfeplscement or repalr will be made at P2Inre
not Ba responsible for the cost of removal of the unite or farta and the

shipmenst of aaid unita or parts to or from PRINE PUNF INC. plant.

PAIME PUMP INC. wvarranty cbligation with regard to eguipment not of its owr
canufacture is limited to the warranty actually extended to FRINE FPUMP INC,

by itz wuppliers.
Should & fail:re of such sotor or esgioe occur during the warranty
Pericd, the consu=zar-purchaser or dealer zust omozify PRIME PURP INC.

Plant and follow the lostructions glnn.u L ACEMENTS MADE WITBOUT
ARRAN ROT CUVIZ RIFAIRS O2 PLACD

:g‘ix'lsr:CATIDﬂnTDwﬁllﬂ PUME IRC, PLANT DA TO RIZFAIR OR REFLACEMINT MADE
AT OTHER TEAX AUTECRIILDD CENTIX. -

TEIS 'L‘.".RJJ!TI'IS EXPRESSLY INM LIFD OF ANT OTEFR EXPRESS OR IMPLIFD
WARRANTIES INCLODING ANY INFLILD WARIANTY OP MERCEARTABILITY OR PITNESS
FOR A PARTICULAR PURPCSE AND DI ANY OTEIR OBRLIGATION ON THE PART DOF THE
SCLLER. NO ACINT, EMPLOYEZE OR AIPRESENTATIVE OF THE SELLER HAS ANY
AUTHORITY TO BIND TEE SELLYR TO ANT AFTJRMATION, REPRESINTATION OR
WARRANTY CONCIANING THEZ PACDOCT SOLD UWDER TEIS WARRANTY. THERR AXRX NO
WARRANTIES WEICH EXTEMD BEYOND TEE DESCRIPTION O8 TEEZ FACE BERIOP.
IMPLIED WARRANTIES, WRER APPLICAALY, SEALL COMMINCE UPON TEE SAME DATE
AS THE EXPPESS WARRAANTTY PROVIDED ABOVE AND SEALL, EXCEPT POR WARRINTIES
OF TITLZ, EXTIND ONLY POR TEE DORATION OF TEZ IXFRESS WARFRANTY. :

some states do not allov limitatiope oo bov long tha ipplied warranty
lasts, so the above limitations may mot apply to you. The only rezedy
provided to you under ap spplicadle isplied varranty or the express
varranty shallbe the rexedy provided ponder the express warranty, suvbiect

to the terms apd conditions contalned thersin.
PRIME PUMP INC. shall not be liable for incidental] and consequential
lossesr ond dazages under the express wvarranty, soy epplicabls .tnpl!ed
warranty or claim for negligence, sxcept to the extent that this limit-
ation 1p found te be unenlforceabls under applicable mtate lav.

Sone states do not sllov the wxzclusion or limitation o(‘incidental or
consequential davage, 80 the above limitation or exclusion m*y not aprly

te you,
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INSTALLATION [

INSTALLATION-OPERATION -MAINTENANCE (pare 4-
PAGE

i AXIAL FLOW PUMP —
- ENCLOSED LINE SHAFT CONSTRUCTION (i pevions framtior-
~ AND VERTICAL HOLLOW SHAFT MOTOR [ £085 foges 14

D Adjust propeller position.
(See E 12.0)

D Verify proper operation. (See
Sectlon G)

SECTION A - INTRODUCTION AND ARRANGEMENT OF
INSTRUCTIONS

A 1.0 - Safe and-trouble free cperation of
this puwmping unit will be dependent om proper
installation, and knowledge and application SECTION B - DESCRIPTION OF PUMP UNIT AND
of proper operating techniques, It is INTEXDED SERVICE

recor=ended that the new owvner study these
instructions before installing and opera~

B 1.0 < The vertical lineshaft drive Axial
ting the unict, Flow Pump 13 & high c:pacity. low h;ad puop.
. The pumping elecent, (bowl asseably), is -

A 1.1 - Where safety hazards are knovn ~suipended from the bottoz of the column pipe
to exist, they are describded, .1““"_' assexbly, and ix submerged in the water to
vith the proper procedures for safe be pumped. The colu=n pipe delivers the
operation. * -} water upuard to the discharge elbow, which

_:i.q comnected to the systea piping., 4

A 1.2 - The following 1nstz‘-|.;r.:t1:o:'|.:l“h.a‘vi-
shaft motor {s counted on

been grouped in the seqience mormally)] wvertical hollow
followed to put a pumping umlit J.'nt;:_ -| top of the di{scharge elbow, and delivers
sexvice, : pouer-down to the pumping element through
SECTION B - DESCRIPTION of pump umit the 1ineshaft., The lineshaft {s contained
and intended service withip the shaft enclesing tube, which is
: : centered within the column pipe. The shafe
_SECTION C = RECEIVING imspection enclosing tube couplings serve as lineshaft
bearings, and are oll lubricated,

SECTION D =~ INSTALLATION reguire-
- Toents ' B 2.0 - The Axtal Flow Puzp is designed to
SECTIDN E = GINERAL installation transfer water from & Teceivicg suzp to a
techniques for cocponents | higher level through a pipe line. The pi=p
SECTION F - INSTALLATION sequence is commonly used to move cool, clexr, fresh

water; bowever, it can be used for any ser-
SECTION G = OPZRATION vice that is within the design cepadilities
b!_the puzy, and with other liquids, provided
the 1lcuid does not attack the materials frez
. 1 which the pump is constructed, or does not
A 1.3 - An understanding of ALL of the contaln solids that wauld plﬁg or de=zge
instructions is imporcent, howvever, the pump.
the following chedk list shows the
basic iress that MUST be done to
begin operation.

SECTION H ~ MAINTENANCE
SECTION I - TROLZLE shooting

SECTION C - RECEIVING INSPECTION

A l:épy of the seles order, listing all
D Verify that the pu=p unit and teparate ite=s shipped for the order, 1is
installation site are ready sent with the shipcent as a pscking list.
for dnmstalletion. (See Section | Verify that all iteas shown on the packing
list are mccounted for. Any shortages,

Cand D,)
or dacage to any of the ite=s In the ship-.
D Install pusp and connect to ment, are to be reported in actordznce with
plping systez, (See D 6.0 8nd " |4 o e _,oulations. (NOTE: Do mot inmstall
) Section F,) or operate & unit that hzs been dazzaged.)
DComect to power and ve:ify“ The puzmp rotating element skould tusn with
correct motor rotation. {See a Doderate effort, witheu: bizeing. ExhibitI

D 5._0, D 9.0. D 10.0, lnd E 11-0) Sheet 45 of‘RS
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Vertical Hollow

. Shaft Mot
Oil Reservoir - otor

Solenocid Valve
And Drip Feed

Valve

Discharge Elbow

~ Shaft Enclesing Tube

Line Shaft

Column Pipe

Line Shaft Beoring

Sheft Enclosing Tube |
Coup”ng Gnd / :
' )

Diffuser Bow!

* [
1 ‘__:/Prcpeller

Suction Cose Suction Case Bearing

Strainer
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Axiol Flow Pump Component
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SECTION D = INSTALLATION REQUIREMENTS

D 1.0 - THE SMP. The sump must be designed
to supply an evenly distributed flow of
water to the pump suction bell, Uneven
flow encourages vortex formation, noisy
operation, and can also Increase power
consumption, Sump velocities must be kept
as low as possible, preferably below one
foot per second. The location of the pump

in the susp can be very important for
Guidelines for the

satisfactory operation,
design of sucps are avallable from Berkeley
Puop Company. -

D 2.0 - TRASH SCREEN. Stringy material, and
solid pbjects that are too large to pass
through the pump, must be prevented from
entering the pump intake. Properly spaced
trash racks, or other suitable screens, can
be installed at the sump inlet openings.
NOTE: The sump wust be thoroughly cleaned
before the pump fs installed and opzarated.
If provision is not made at the sump inolet
to excluda trash, a strainer MUST be in-
stalled on the pump suction case. Basket
strainers, and strainers wvith anti-vortex
plates, are ayailable from Berkeley Pu=p
Cocr.pany. '

D 3.0 = SATETY, The floving water in the
sunp can be very hazardous, All openings
at the top of the sump should be covered
for safety, and to prevent solid objects
from falling into the sump.

D 4.0 -« PUMP SELECTION, It is presumed that
the pump components have been selected to
match the performance requirements of the
system with which it {s tq be applied. The
column pipe asseably must have sufficient
length to provide the required minimm sub-
mergence, wvhen the surface of the vater in
the sump is at its lowest possible level..
WVhen the elevation of the vater will vary,
it is recor=ended that a switch activated
by the liquid level be installed, to stop
the pump at the minicuz submergence level,

to prevent possible dazage to the purp.
D 5.0 -« MOUNTING. The supporting structure

mUst have syfficient strength and rig.i._di.ty

to support the operating weight of the

.puu:p unit, and to hold the discharge in

proper aligmment with the system piping.

D 6,0 - PIPING, Pipe sizes should be
selected to minimize the head against which
the pump must operate. All piping musc be
naturally aligned with the pump, and indepen-
dently supported near the pump connectiaon,

to prevent strain on the purrfp unit. WYhen

a Dresser type coupling is used to cornect
the system piping to the punp, tie rods

from the discharge pipe, across the coupling
to the pump discharge elbow, are recormended
to prevent hydraulic force from separating
the joint, Valves that can be set to
throttle, or restrict the flow through the
pu=p ard plping system, are NOT RECGMENDED.
(When the system head demand fncreases,

the pover demand also increases.) If the
discharge pipe cutlet can become submerged,
a flap gate valve is recommended to prevent
reverse flow. When & flap gate valve is

not used, and there 1is a risk of reverse
siphon action when the pump Ls stopped,

an automatic sfiphon breaker valve should be
installed at the highest point on the
discharge pipe.

2_7:_0"- METERING. When the perforzance of
the puzp is to be monitored, gauges can

be installed to indicate punp discharge head,
sunp water level, and flow rate. Refer to

Berkeley Pump Company for information on
meters and gauges, and TFecommended locatisn.

D 8.0 - ELECTRICAL POWER SUPPLY. The elec-
tric motor furnished with this puzp unit

is designed to operate with a power supply
having the voltage, phase, and frequen:cy
characteristics stamped on the motor raze-
plate. To obtain satisfactory operation
from this unic, electric characteristics of
the power supply must be vithin the follovirg
licits, as established by the Nationral Elez-
tric Code, NEMA, and pump power dezand
characteristics:

D 8.1 - VOLTAGE (Maximum deviaticn,
line-to-line), + 102 of noziral
voltage stamped on motor wsmeplarte.

Exhibit I
Sheet 47 of 85
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D 8.2 - ELECTRICAL ANGLE BETWEEN PHASES
(3-Phase only), 120°.

D B.3 - FREQUENCY DEVIATION, + zero Hz
from nameplate value.

D 8.4 - AMPERAGE, (Single or 3-Phase)
The highest amperage demand of any

leg must not exceed the Service
Factor Amps stanped on the nzoe-

plate,

(3-Fhase only) ~ When operating
in the correct direction of roca-
tion under. lvad, amperage dezand
on any leg must not exceed 51
deviation from the average of all
three legs. (See Paragraph € 5.0
in Section G - OPERATION, for
verification procedure,)

D 9,0 -~ ELECTRICAIL CONTROL DEYICES AND
SAFETY, The pump unit will e started ard
stopped by a motor control system. This
may either be manual control, or aucomatic,
under the control of a pilot switch.

(NOTE: A sign wvarning operators that the
machine i3 autozatically controlled, and
could start at any time, wust be posted
in clear view of anyone near the pi=p.)

Every effort must be cade to assure SAFE
OPERATION.

D 9.1 - GROUNDING ~ DANGER = A GROUND
FAULT IN AN ELECTRIC POWERED
MACKINE, WHERE THE POTENTIAL OF THE
FRAME OF THE MACHINE IS SIGNIFI-
CANTLY RAISED ABOVE "GROUND"
POTENTIAL, AND WHERE A PERSON
CAN CONTACT THE EQUIPMENT OR ITS
ENVIRONMENT, REPRESENTS A LIFE
HAZARD.

THE FRAME OF THE ELFCTRIC MOTOR
OF THIS MACHINE MUST BE FLECTRI-
CALLY CONNECTED TO “GROUND"
(GROUNDED) FOR SAFETY. REFER TO
NATIONAL ELECTRIC CODE FOR
PROCEDLRES.

D 9.2 - All electrical controls and
switches must be enclosed in

D 9.3 - All wiring must be enclosed

in meral conduit.

D 9.4 -~ A properly sized clircuit breaker,
or fused entrance switch, muyst be
installed on the line side of the
motor starter, to protect the power
supply system.

D 9.5 = The starter switch contacts
must be properly sized for the
operating voltage and amperage
denand. '

D 9.6 - The motor must be protected
against overload.

D 9.7 -~ Thermal overload elements in
the motor control must be properly
sized for motor full load current,
vith ambient temperature compen-
saticn. Each current carrying
conductor must be protected,

D 10.0 - LOCAL AFPLICATION REQUILREMENTS.
Local electrical codes, or operating condi
tions, may require additional consideratior.

D 10.1 - LIGHINING ARRESTORS.

D 10.2 - GROUND FAULT INTERRUPTOR.

D 10.3 - UNDER VOLTAGE RELEASE.

D 10,4 = TIME DELAY - If unit is under
“autozatic" control by a pilet
device, whereby the unit would
restart on resucption of power,

a time delay switch is suggested
to delay starting of the motor until
any reverse flow has stopped.

D 10.5 - SPACE HEATER FOR MOTOR.

SECTION E - GENERAL INSTALLATION TECHNIQUES

grounded mecal enclosures.

FOR COMPONENTS

Berkeley Axial Flow pumps are custom manu-
factured units, using standard cooponents
that are specifically arracged with pipe
sizes and overall length to suit the
applicacion and pump site.

The assexzbled length of the puzp unit will
often exceed the freight carriers limitc,
Therefore, the pump is usually shipped

as cocponents, which are-assenbled as’

the unit 1s installed into the su=p,
folloving the complete sequence lisced

in Secticon F.
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When the overall length will permit unit
shipment, the puzp is factory assezbled,
except for the motor, which is always
shipped in a vertical position, and the
oll reservolr group, vhich is separate.
After the pump unit and installacion site
are ready; raise the unit and rotate into
the vertical position. Use care to prevent
damage to the pumping element, Attach the
straliner, if used, and lowver the unit into
position, following the sequence listed
below, starting at Item F 12,0,

E 1.0 = Any foreign material (packing mate-
rial, etc.) must be removed from the pump
and associated accessories.

E 2.0 = All threaded joints and mating
surfaces must be cleaned, to permit ready
assembly and proper fit. Clean with vire
brush and solvent. \

E 3.0 - REQUIRED APPARATUS FOR LIFTING

E 3,1 - Adequate lifeing apparatus,
vhich will provide controlled
raising and lowering, without side
-suay,

B 3,2 - Liftiog slings, with sufficient
length to permit lifting of various
comporents without interference.

E 3,3 = Two lengths of structural steel
beaz, with sufficient strength to
bridge curbing and support pump
sections during assembly. Acttach
beams with bolts to channel iron
clips provided on si{de of colurn
plpe.

E J,4 » Assortment of eye bolts, nuts,
and washers to be used for rigging
sections,

E 3.5 - Be very cautious when workiog

near suspended loads, Do mot work

under a load. Wear protective gear.
£ 4.0 « RIGGLING FOR LIFTING

E 4.1 - PUMPING ELEMENT (Bowl Assembly) -
Attech sling to eye bolts temporarily
installed ip diffuser flange.

E 4.2 - COLI™N PIPE, LINESHAFT, AND
SHAFT ENCLOSING TUBE - When the,

crane has sufficient hefght capa-
bility, the column pipe can be
lowered down over the shaft and
shaft enclosing tube, which has
been previously installed on the
Tiext lower section, Otherwise, the
shaft and enclosing tube must be
inserted into the column pipe sec-
tion, and the entire sub-assesbly
vill be lifted as a unit., Terpora-
rily install an eye bolt fnto the
lower column flange. Bring a rope
down from the eye bolt and make a
clove hitch around the shaft
enclosing tube. Bring the rope end
on down and make another clove
hitch around the shaft. Maintain
tension on the loose end of the rope
at the shafe knot during lift to
prevent the shaft from slipping.
Rig for lifeing by attaching 1lifeing
sling to eye bolts installed in the
upper column flange, or to clamps
attached to colunn asseably.

E 4.3 - DISCHARGE ELBOW - Attach 1ifting
sling to eye bolts in the upper
flange.

E 4,4 - BASEPLATE (When used) - Install
eye bolts for attachoent of lifting
sling.

E 4.5 - MOTOR STAND (When used) - Arrach
sling to eye bolts in top flange.

E 4.6 - COMPLETE UNIT (Without motor) -
Attach sling to eye bolts in upper
motor mounting flange,

E 4.7 - MOTOR - Attach sling to lifring
lugs provided on the motor fraze,
or in the case of small motors,
attach sling to two eye bolts screwed
into the upper end shield of the
motor,

" CAUTION: Do not lift the entire
unit with a sling attached to the
motor,

E 5.0 - COLLMN PIFE AND DISCHARGE ELBCY.
Large diameter pipe is used to fakricate the
discharge elbou and column pipe, to ninimize

“Exhibit 1
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friction loss and velocity head. A taper

section 1s used to expand from the pusmping
element bowl size to the larger colu=a
size. The discharge elbow outlet is
usually plain end pipe, for connection to
the system piping with a Dresser type
coupling. A flange with register fit is
provided at the top, for mounting the motor.

Short units have the discharge elbow and
taper piece welded together as a single
piece. These units are usually shipped
pre-asse=bled with the purping elecent.
Longer units have separate discharge elbow
and taper colurn sections. Very long units
will have one or more straight Intermediate

sections, Separate sections are jolned by

flanges,

E 6.0 - FLANGED JOINIS. The cclu=u pipe
sections and discharge elbow are connected
together with flanged joints. The flanges
are machined flat, perpendicular to tke
staft centerline., Male/fecale register
fits are provided for concentric aligen:
of the sections, It {s not cozon practice

to seal the joint, since leakage I{s minimal,
However, if a leakless joint is desired,

a thin coating of plastic gasker or silastic
sealant can be applied to the flange face
Jjust prior to assexbly. Tighten flange
bolts in opposing pairs, ‘to assure even
closure of the joint. Verify that the
joint 1= closed all around.

E 7.0 - SHAFTING AND COUPLINGS -

E 7.1 - Prior to shipment, line shzfc-
ing is straightened teo within 0.005
Inch maxioum total indicared runout,
Control of wvibration and bearing
wear will depend on carz and
handling and assembly ot shafting.

Shaft ends have lathe cut threads,
to keep clearance to a minimm for
radial aligoment control. Shaft
threads tighten {n _the direction
of pump rotation. (See Section

. E 11,0, "Rotation".)

CLOCKWISE pumps have RIGHTHAND
threads. ..

Exhibit 1
Sheet 50 of 85

COUNTER-CLOCKWISE pumps have
LEFTHAND threads.

The faces of shaft ends butt-
together in the coupling, to
assure control of angular align-
ment. Shafr lengths are coordi-
nated with colurn pipe and shzft
enclosing tube sections. Top
shafcs have a key way for the drive
coupling gib key, and a long running
thread for the top shaft nmut. Top
shaft nut threads are righthand,
except 1-15/16 inch and larger,
which are lefthand.

E 7.2 ~ Lineshaft couplings are machined
) froz wTought tar stack, and have
internal lathe cut threads, vhich
tighten {n the direction of rotation
under load., A small hole 13 drilled
through the side of the coupling
at the midpoint, to vent alr while
the shaft {s being Installed, The
ends of the shafc should butt at
the midpoint of the coupling, vhich
cen be verified through the vent

hole.

E B.0O - SHAFT ENCLOSING TUBE AND EBEARINGS,
The shaft enclosing tube 1s furnished in
sections, wvhich are jolned to each other
the ends by bronze couplings, which also
serve as aligmment bearings for the pump

linestzfr, The ends of the tube sections

must be butted tightly during installzation,
to provide alignment of the pump unit
bearing system, and to seal against lezkaze.
Internal threads are lathe cut in the ends
of the tube sections, and tighten in

the direction of punp rotation, The ends
of the pipe sections are machined simul-
tanecusly, to assure that the faces are

parallel to each other, and perpendicular

to the centerline. Two five foot secticns

and one bearing are factory pre-assembled
on a2 ten foor length of shafting, to .
create a codular unit for ease of assezbly.
{ necessary to assemble & ten foot madu'e

in the field, proceéd as follows:
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E 8.1 ~ Thoroughly cleao one bearing,
one ten foot length of lineshafe,
and two five foot tube sections,

E B.2 - Coat the threads of the bearing
vith oil, One end of the bearing
is turned back on the 0.D., to pro-
vide a wrenching surface, Thls
end of the bearing 13 to be on the
upper side in the final assextly,
Engage the bearing into the end -
of the section of shaft enclosing
tube, and screw bearing halfuay
into the end of the tube.

E 8.3 - Coat the shaft surface with ofl.
Slide the shaft enclosing tube sec-
tion, with bearing in place, onto
the shafe,

E 8.4 - Slide the second five foot

length of shaft enclesing tube down

- over the shaft, and screw onto
bearing protruding from the first
section, leaving a gap approximately
1/4 inch between the tube ends,
Apply pipe joint compound, or other
oil and water resistant sealaat,
fnto the-gap.

E 8.5 - Screw the two tubular sections
fnto tight butt contact, with two
large pipe wrenches, squeezing out
all excess sealapt. CAUTION: The
tube joint must be tight eoough to
prevent leakage of water into the
tube through the joint, havever,
over tightening of the shaft
enclosing tube section can result
in compressive fajlure of the pipe,
resulting in a flaring at the ends
of the pipe sections. Such a
falilure can cause & misaligment
of the shaft enclosing tube and
shaft bearing system, Do not over-
tighten the tube joint.

E B.6 - Wipe excess sealant off outside
of jaint, and inspect to verify
that the tube ends are butted.

E 9.0 ~ ASSEMBLY OF THREADED PARIS. Shaft

and shaftr enclosing tube sections are

shafr coupling.

matched for length with column sections,

to provide proper "stick-np" during assenbly,
and must be properly coambined prior te
assenbly,

The lineshafting and shaft enclosing tube
threads can be cross threaded, if care is
ot taken at the beginning of an engagement.

NOTE: When using pipe wrenches to tighten

a threaded joint, DO NOT bend the shaft or

enclosing tube, Set wrenches wich handles

zdjacent to each other, 3o that only torgue
is applied, without force to the side.

Coat the shafc threads with ofl.

Center the lineshaft perpendicular over the
With the weight of the

shait forcing down, slowly rotate the shafc
BACKWARD (Locsening direction. See "Rotation,
Section E 11.0), until the threads can be
heard, or felt, to "elick™, indicating that
the threads are aligned for proper engage-
ment, then rotate the shaft FORWARD {tighten-
ing direction), ints the coupling. The shaft
stould screw into the coupling threads by
hand, with very lictle resistance, until the
shafc ends butt., 1f resistance {3 excessive,
determine cause and correct before proceedicns.
Use two szall pipe wrenches, one on the upper
shaft and one on the coupling, and apply just
evough torque, to verify that shaft ends

are in firm contact. CAUTION: Over-torguirg
can gall the shaft faces, and cause misalign-
ment, ¥inal tightening will be accomplished

.by applying a torque with the moter as des-

cribed in Paragraph E 13,0, "SHAFT TICETENING'.

The shaft enclosing tube thread engagesent
procedure £s the sa—e as for shafting,
except that sealant Is used, and the joirnt
is butred tight with wrenches.

E 10,0 - VERTICAL HOLIOWSHAFT MOTOR DXIVE
COUPLINGS. The pu—p shafc passes upuard
through the hollowshaft of the motor, to

the drive coupling at the top of the mater.
The hole in the motor shaft is substantizily
larger than the shaft, to sicplify cotor
inscallation. The drive coupling Is bered
3 fev thousandths over shaft diaceter, to

ac':uratel);'ccnf-_er the shaft., The drive

Exhibit 1
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coupling MUST be removed while installing
the cotor, to minimize the risk of contact
vith the top shaft, while the motor {12
being lowered into place. Verify proper
rotation before installing the drive

coupling. (See E 11.0.) .

Two kinds of drive couplings are used with
the vertical hellowshaft motors for Axial
Flow Pumpas.

E 10.1 - The “Self Release Coupling",
(SRC), is ficted over drive pins
at the top of the motor shafe,
and Ls held In place by the weight
of the shaft and propeller, and
operating down thrusct. If the
lineshaft should unscrew due %o
accidental applicatfon of torque
in the reverse direction, the
SAC will rise on the drive pins,
minimizing risk of damage to the
lineshaft. NOTE: If this should
happen, all shafe threads must be
properly tightened before the pump
i3 operated. (See E 9.0) The
SRC cap be used with both clockwise
and counter-clockwise puaps.
WARNING: Pucmps vith Self Release
Couplings will spin backward vhen
power 1s shut off, and if the a=ount
of water returning through the puxp
{s sufficlent to sustain prolonged
back spin, the unit can attain very
high rotative speeds, vhich can
cause damage to the pump. In thls
case, an automatic check valve must
be installed to prevent back flow
through the discharge pipe.

E 10,2 - The "Non Reverse Coupling”,
{NRC), will prevent rotation in the
reverse direction for any reason,
such as back srin on shut down, or
electrical phase reversal, The
NRC is available for counter-
clockwise rotation only, Depending
on the motor manufacturer's design,
sope NRC couplings are bolted to
the top of the motor shaft, Others

fit down over drive pins, as with

the SRC. Exhibit 1

Qheet 87 af RS

E 11.0 - MODEL NUMBERS AND ROTATION. Berke)
Axfal Flow Puép model numbers are a combina.
tisn of two sets of numbers. The last oy
digits are the nominal diameter of the yurg-
peller. The one or two digit set preceding
the propeller diameter shows the size of

the colunn pipe and discharge elbow,

The direction of pump rotation i{s determined
vten looking dowvn from the top.

Models with ODD number propeller diameters
(07, 0%, and 13}, rotate CLOCKWISE, and
have RICHT-HAND lineshaft and shaft enclocing

tube threads.

Models wvith EVEN nuzber propeller diameters
{10, 12, 16, 20, and 26), rotate COUNTER-
CLOCKWISE, and have LEFT-HAND lineshaft

and shaft enclosing tube threads.

WARNING: OPERATION IR REVERSE ROTATION QF
A PP WITH TiTEADED LINESHAFT CAN RESULT
IN DAMAGE TO THE SHAFTING AND OTHER
COMPONENTS. (See E 10.0.)

Before the mator drive coupling 1s Install.s,
rempve protective covering froz the cotor
openings, turn motor shaft by hand to check
for free rotation, then by momentarlly

"energizing the motor,.check the unit for

correct direction of rotation. If rotation

is irong, interchange any two motor lgads

to reverse the direction of rotation of a
l.phase motor. Fecr sicgle-phase mators,

see motor manufacturer's instructions for
reversing.

E 12.0 - ADJUSTHENT OF PROPELLER POSITION.
The propeller position is adjusted, pefo:g
starting the unit, by raising the propelle:
and shaft and system with the top shaf:

nut at the motor drive coupling. After

the motor is installed, and correct rota-
tio 1s veriiied, assemble the drive couplirg,
gib key, and top shaft nut at the top of

the motor, Run the top shaft nut down cn
the top shaft thread, until the bottom face
of the mut contacts the upper face of the
motor drive coupling. At this polnt, the
propeller is at the lowest position. FHea-
sure the distaoce from the upper face of
the rut to the top of the shaft, Carefully
turn the top shaft r:.t down on the shaf-
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thread, to raise the shafting and propeller
systex approximately 1/4 fuch. This adjuse-
ment L3 not critical, but the shafc and
propeller must be free to rotate. Alizn
a hole in the top shafe nur with a tapped
hole in che drive -coupling, and imscall

the top shaft nut lock screw.

E 13.0 - SHAFT TICHTENING. When fnostalling
shafting, use only enough torque (with scall
pipe wrenches) to be sure that the ends of
the shafts are in contact., (See E 9.0.)

Afrer cozpletion of che installation, and
after propeller position is adjusted, =ocen-
tarily apply pover to just bring the motor ..
up to normal operating speed, then stop
irrmediately. The starting fmpulse of the
motor will cause all sections of shafting.
to tighten without any side loading, Afcer
tightening shaft th:eads,-vuify correct
propeller position. (See E 12.0.)

SECTION F - TNSTALLATION SEQUENCE

F 1.0 -~ CHECK OUT and prepare unit and site
for imscallacion.

F 2.0 - 5ET bowl assesbly securely in a
vertical position alocgside the i{nstallacion
opening, Provide clearance for suction case
bearing by blocking under succion beil.

F 3.0 = PREFARE the bottom coli=n section,
shaft, and shaft enclosing tube for asse=bly,
and rig for lifeipg. Prepare all threads

for essexbly, Lifc colizm, shafc, and tube
group over bowl assezbly. Keep tension on
rope to tighten clove hitches, to prevent
slipping.

F 4.0 - COAT shaft threads with oil. Screw
into shaft coupling wuntil shafc ends butt.
(See E 9,0,) Coat the bearicg threads with
Screw shaft enclosing tube onto bearing
threads, Apply sealent, and make up tight
with wrenches, (See E B.0 and £ 9.0.) Remove
rope and eye bolc.

oil.

T 5.0 - MAKE-UP flange joint between bottoa -
column sectlon and bowl asseubly. Ve:ify_

thz: joint is completely closed all around.

F 6.0, - LIFT coluon and pi=mping element sub-
asse=bly to give encugh clearance for Che
- installation of the strainer.

F 7.0 = INSTALL suction strainer (when ysed).

If a strainer with anti-vortex plate is

used, strainer guide vanes must be aligned

vith the suction bell ribs, Mark the top

‘of the strainer to show the lacation of one

of the guide vanes, This vane must be
aligned with he direction of flowv in the
sump, to minimize fncerference, As the
pump is fnscalled, keep the mark pointing

in the proper direction.

F 4.0 - LIFT column and bowl sub-assembly

~and lover into installation opening.

Support sub-assembly with cross bacs
bolted against the channel iron brackecs

on the column pipe.

F 9.0 - POUR approximately one cup of
lubricating oil (See H 2.0) into upper end
of shaft enclosing tube. Install bearing.
Install lineshaft coupling.

F 10.0 - INSTALL intermediate secticons
(vhen used) following F 3.0 through F 9.0,

above.

F 11.0 - PREPARE the discharge elbow and
upper sections of shaft enclosing tube
with top shaft, and rig for lifeing. Lift
over sub-assezbly in the installation
opening. Make-up shaft and shafc eaclosing
tube. Lower the discharge elbow into
positfion, and make-up flange Joint.

NOTE: If discharge elbow is co be lovered
over shaft and shaft enclosing tube p;:e-
viously installed, guide the upper shaft
and shaft enclosing tube carefully through
the hole p:ovi&ed in the discharge elbow,
to avold damage to the upper shkafc and
shafe enclosing tube.

T 12.0 = RIG the entire unit for lifting.
Raise the unit to clear, and resove the
support beams, Align with the dischazgze
pipe, and lower the entire unit into
pasition in the installation opening.
Support the unit with the punp mounting
angle iron sections, or baseplate (if used).

F 13.0 - ASSEBLE the packing cup studs,
gasket, and the packing cup into the
dischargze elbow, and secure {o place

with muts. lnstall the O-ring and packing
sleeve over ché shaft 'enc‘l_oslgg' :'Jbe in the

Exhibit
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packing cup. Pour about one cup of oll
into the top of the shaft enclosing tube.
Install the tension nut, Tighten the

tenslon nut securely, te compress the O-ring,

and ta pull the tube and bearings inte
straight alignmnent.

F 14.0 -« TEST the top of the motor mounting
flange with & spirit level, Check both
parallel and perpendicular to discherge
centerline. Adjust the mounting as neces-
sary te.make punp vertical centerline plumb,
then lock pump mounting.

F 15.0 - CONNECT pump discharge elbow to
discharge piping systen.

F 16,0 - REMOVE motor 'canopy 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
pemit contact between top shaft and moter
quill, Rotate motor as necessary to align
the condult box with electrical power.
Engage motor onte the register fit on
motor mwounting flange, and verify that the
E2p is closed. Secure in place with bolts.
When the moter is bolted in place, the top
shaft MUST center in the motor quill., If
the shaft does not center, shaft may be
bent, or unit may be misaligned. Temnpora-
rily fit the gib key into the key seat, and
use a crescent wrench to rotate the shafe
1£0® in the direction of mormal pump rota-
tion. A bent shaft will change position

vhen rotated. If shaft is not centered, but

does not change position when rotated, motor
ey not be seated properly, or the pump ver-

tical centerline is not plumb, Locate cause

of misalignment and correct,

F 17.0 - CHECK motor lead grouping against

name plate diagram for the availabtle voltage,
. 2nd make electrical connections for moter and

control. (See Paragraphs D 9.0 and D 10.0.)
F 18,0 - CHECK rotation., (See E 11.0,)

F 19.0 - INSTALL motar drive coupling. Tigh-

ten FRC coupling hold down bolts in accor-
¢.nde with motor manufacturer's specifica-
tion. (Self Release Couplings are fitted"

Exhibit 1

down over drive pins, and are not bolted,'
F 20.0 ~ INSTALL gib key and top shafr put,
F 21.0 - SET propeller position, (See
E12.0.) '

F 22.0 - INSTALL o0il reservoir and connect
oil tube to tension but, Connect sclenoid
valve leads to electrical power. Fill
reservoir with oil. (See H 2.1,)

F 23.0 - MOMENTARILY energize the unit to
tighten shafring. (See E 13.0.)

F 24,0 - CHECK propeller position, and

lock top shaft nut to drive coupling.

F 25.0 - REPLACE motor canopy.
F 26.0 ~ VERIFY a safe destination for the
water to be pumped.

F 27.0 = START the unit, and set the oiler
drip feed valve to a flow of 6 to 10 drops
of oll per minute. While the unit is run-
ning, plzze 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 packing cup simultaneocusly, to check
for relative motion between these two parts,
If the tension nut is felt to be rocking,
relative to the packing cup, stop the unit
2rd tighten the tension nut,

F 28.0 - UNIT is now ready for service.
SECTION G ~ OPERATION

G 1.0 - STARTING, The unit will start when
the control system sctuates the motor star-
ter to energize the motor. The lubrication
systen sclenoid valve will automatically

open, Refer to Paragraph H 3.1 for adjust-

ment of Iubrication system flow rate valve,

G 2.0 - STOPPING. The unit will stop auto-
wmatically when the control system deactivates
the motor starter, de—energiziﬁg the motor.
The lubrication system sclenoid valve will

close, stopping the flow of oil.

G 3.0 - OBSERVE OFPERATION. VWhen the pump
and system operation has been stabilized,

verify that the pump unit is operating

properly, Observe the following:

G 3.1 - VIBRATION - All rotating machines
can be expected to produce soxe

Chaat &4 ~f R
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vibration, however, excessive vibra-
tion can reduce the life of the unit.
If the vibraticn seems excessive,
discontinue operation and refer to
"Trouble Shooting™ section of this
instrucetion.

G 3.2 = NOISE - When the unit {s opera-
ting under load, listen closely for
unusual sounds that might indicate
that the unit is in distress. Deter-
mine the cause and correct,

G 3.3 - OPERATING TEMPERATURE - During
operation, heat I3 dissipated from .-
the frame of the electric moter.
After a short pericd of tizme, the
surface of the motor frace will be
quite warm (as high as 150'F), which
is porzal, If the surface tezpera-
ture of the motor is excessive, dis-
contirue operation, deterzine cause
of excessive temperature rise, and

correct.

The puzp unit is cooled by the
liquid flowing through it, and will
normally be cool to the touch.

G 4.0 - OBSERVE PERFORMANCE., When all pipe-
lines are filled, and the pump and systez
are operating at & steady state cendition,
verify that the flov rate is satisfactory,
and that the power demand is norral. Observe
the sump, and verify that flow is satisfac-
tory, withsut excessive turbulence or severe
vortex funnel formation that could carry

air down to the pump intake.

G 3.0 ~ VERIFY SATISFACTORY 3-PHASE BALANCE.
{3-Ph2se wmotors only,) When operating in

the correct direction of rotation at intended
load, the acperage demand on any leg must not
exceed five percent deviation frem the
average of all three legs. Verify as follous:

1f the output terminals on the magnetic motor
starcter svizch are not already identified,
label then "]-1"' "]-2". and "L_'j"' After
coTtrect direction of motor rotatien is veri-
fied, label the corductors from the motar
"Iy, “TI,", and "T4", according te the cornec-

tion to the stacter terminals. This is the

first connection combination in a sequence.

Start the unit and aczhieve steady state
cutput. Measure and record the amps in the
three legs. Add the three acp readings to-
gether and divide by three, to obtain the

average,

Subtract the average amps from each of the
three leg readings, to determine vhich has
the greatest difference (deviation) from
the average. Divide the greatest deviation
by the Average, then multiply tiwmes 100 g

cbtalin the percentage deviation.

If the greatest deviation is less than 5%,
then 3-phase balance is acceptable, If the
greatest deviation exceeds 31, the systes

is oot well balanced and & second connection
must be tried, At the rerminsls to the
motor starter, reconnect motor lead Tl to
terminal LZ' TZ to 13, and T3 to L;. The
motor wlll continue to cperate in the sane
direction. Repeat the readings and calcy-
late the percentage deviation as above,

If the deviatlion still exceeds 5%, reconnec:
in the third combination with Tl to L3.

Tz to LI' and T3 to 12:

Repeat the readivgs and calculate the per-

centage deviation. If a satisfactory com-

binztion is found, mark motor leads for
future re-connection. If the greates:
deviation cannot be reduced to.less than

3% by one of the three coobinations, consule
wvith the power supplier.

SECTION H - MAINTENANCE

H 1.0 = XEEF THE STRAINER AND SUMP CLEAN.

H 2.0 - PERFORMANCE. Observe the output
of the unit periedically, and cozpare
against its recorded initial pérformaﬁce.
1f performance has changed noticeably,
determine cause and make adjustzent, or

repair as necessary to recaver original
perfortance.
H 3.0 - LUBRICATION,
H 3.1 - The lineshaft bearings are
lubricated with gil. A covered
oil reserveir with sufficient capa-
city (& gts.) for about 72 hours cf
Exhibit I
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continucus operation, is mounted at
the top of the pump, above the ten-
sion nut. The oll {s conteined in
the reservoir a2t atwospheric pres-
sure, and is gravity fed through a
tube to the tension nut, located at
the top of the discharge elbow, or
in the base of the motor mounting
stand, from where it drips downward
into the shaft enclosing tube, to
the lineshafr bearings. A solenoid
valve allows oll to flow only when
the pump is operating. A sight feed
valve is furnished to provide for

- adjustment of oil flow to lineshaft
bearings, set at approximately 6 to
10 dro.p's' per minute,

Check ¢ll reservoir periodically,
and add oll as necessary to main-

" tain an ample supply. Alﬁays refitc
oll reservoir 1lid properly after
filling. _
The oll used should be an 150 visco-
sity grade 32 turbine or machine oll,
stored and applied with clean con-
tainers., See atrached list for soce
oils that are available. )

H 3.2 « The lu—ct.i.c._n case bearing is
packed with graphite grease during
assenbly, and does mot require re-

lubricetion service.

H 4.0 - PERFORMANCE AND PARTS INFORMATION,
Performaoce curves, and parts identification
drawings and lists, are available for your
Berkeley Axial Flow Pump. This information
cao be obtained from your authorized Berkeley
Pump Company dealer, or by calling Berkeley
Pump Company, toll free ( within the United
States except California, Hawaii, or Alaska)
at (B00) 227-1088 or toll (415) 843-9400, or
*Tite Berkeley Punp Cocpany, P.0. Box 2007,
Berkeley, California, 94702. ALWAYS refer
toc MODEL NUMBER and SERIAL NUMBER of unit
when requesting this information.

Exhibit I
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SECTION I - TROUBLE SHOOTING = The reliabi-
lity and performance of BERKELEY Axial Flow
Pumps have been proven over many years of
service with units that have been properly
applied and maintained. If o'perar.in; pro-
blens should appear, plesse review the
following guidelines to isolate the problen
area, and take corrective acticn. The
following lisc shows the principal causes
of probless, and presumes that the pi=p

has been properly performance matched
against your piping system requirements,
&nd that the electrical power available {3
adequate for the motor requiremenzs, ‘ Al\_uy':

examine the easiest probable cause firse,

CAUTION: WHEN TROUBLE SHOGTING POWER
DRIVEN HACHINES, BE THOUCHTFUL AND SAFE.

1f, after checking the principal cayses of
proble=s showvn in the Lable; the operation
problen cannot be Tesolved, contact your
local Berkeley Pump Company authorized
dealer, or call Berkeley Pu=p Cocpany,
Berkeley, California, See H 1.0, above,
for the phone mmbers and addresses,

Be prepared to identify the madel m=ber
and serial ounber of the unic, and

describe the symptoms of the probles,

PROBABLE CAUSE

SYHPTOM " Group 1 ~Croup II Group 111
$oror end Control Punp Unit Systex
AlB[clofe(r|c[ujr[3(x [ alp{c[p[E|r|c{u{T|{I{x[L | A[B[c[o[E[F[c]n
Hotor won't run x| x|xq x|x[x]x]x '
Motor runs, btut no
water delivered . X[X|x X X(x
Not enough flow rate X X XIX| (x(x|x X|X| x| X|X|X
Not enocugh pressure X X X|x X X|X|X|x
Initial output satis-
factory, chen diminl-
shes x| x| x[x|x|x
Excessive vibration: X|X XXX X X | X|X]|*x
Unusual noise XX X X X Xl IX[%({X
Excessive temperature
rise XXX X|X X X| X X
Excessive azpere
demand X x|x X x[x]x] |x x|x x[x
Abnormal bearing wear X X XXX} |*
Exhibit 1
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FTRUYIL § AT, 0w,

| CAUSE I

[coraecTive Action |

—

1. HOTOR AND CONTROL

A.| Bo voltage in pover sSystem Check phase-to-phase on'line side of disconnece
suitch. Notify powver supplier,

B.| No voltage in one phase Check phase-to-phase voltage on line side of scarcer

' contactor. locate open circult {circuic breaker,
fuse, broken connestions, etc.)

C.| Lov voltage at motor See Paragraph D 8.0. Discuss with pover supplier, N

D.| Motor leads improperly grouped Refer to lead grouping diagram for motor.

for voltage

E.| Contzel failure Check pilot device, starter contactor, H-Q-A
selector switch, etc., for malfunction.

F.| Thermal overleocad switch open Reset. Check for drag or other mechanical overlsad.
Verify acceptable J-phase balance. Verify proper
size of overload protection device.

G.| Insulacion faflure Check motor windings ta ground with 500 vole meg;er.

H.) Open winding Check motor leads leg-to-leg with ohmmeter.

1.| Frequency variatica Check frequency of power system. Murct not deviate
froz motor name plate rating.

J.]| Inadequate lubricarion Replace failed bearings. Refer to motor mamifac-
turer's inscruczions for lubricant type and amsunt,
and service intervals.

K.{ Locse pa=ts locate and repair, ]

I1. PUMP UNIT

A.| Flow through strainer cocpletely| Clean strainer and sump.

or partially obstructed -
B.| Flow through puxp completely - Locate and remove obstruccica.:
or partially obstructed
C.| Wrong direction of rotatien Reverse rocation of J-phase motor by interchanging
' any two leads., WARNING: If puop has besn gperate: -
under load vith incorrect zotation, shafeing may be
uncoupled or distorted.

D.| Propeller locse on shafc Repair.

E.| Internal leakage Inspect punping elemermt for wear of controlled
clearances, ) : |

F.l External leakaze Exazine pumping element and coluc:: asseshly for lezns. |

C.| Teasion nut too loose Tighten. (See Paragraph F 27.0.) —I

H.| Shafring not scraighs Straighten, or replace.

1.| Misaligrment Correct aligr=ent.

J. | Loase parts Repaiz,

Exhibit I e = -
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[ CoRRECTIVE acTioN ]

1I. PUHMP UNIT <{Continued)

Refer to Paragraph H 3.0 for lubricant type and
feed rate. Check oil supply, adjust sight feed
Verify that oil flows freely through
Replace failed bearings.
NOTE: If

K.| Inadequate lubrication

valve.
tube to tension nut.
Verify proper alignment of shafe.
water flovs upward through tension nut around
shaft, one or more shaft enclosing tube joints
may be loose. See Paragraphs E 8.0 and E 9.0,
Sealant at the tube butt joint may be necessary.

Joint must not leak,

Determine cause and correct.

1,| Shaft broken Replace.

111. MECHANICAL INSTALLATION AND PIPING SYSTEM

Compare system préssure and flow rate regquirecent
Check for closed

A.| Piping System Head Demand at
deslign flow rate exceeds punp
capability (pipe size too small,
flow rate teo high, etc.)

sgainst pump characteristic curve,
or partially closed valve in discharge piping system.

Reduce system pressure requirecent, Increase pressurc.

capability of punp.

Check for obstruction in discharge piping. Increase

B.| Pump Operating Head too high
Reduce vertical lift. 1lncrease motor

pipe size.
size.

C.| Insufficlent submergence Adjust liquid level contrel te increase subnergence,

D.} Air or gas in liquid Increase submergence. Baffle between su=p inlet
end punp intake to separate air,

E.[ Turbulence in supp Baffle to smooth flow.

Increase depth of liquld by adjusting liguid level

F.| Approach velocity toe high
control. Reposition pump in sump.

G.| Pump mounting not sufficiently Stiffen mounting. TIsclate purp frox piping forces
rigid with expansion joints, or flexible connectors.

t » 1 .
H.| Inadequate ventilation Provide sufficient air exchange to remove heat

rejected by unit.
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_Axial Mixed
Flow

Pump Pemp

Motor

Qil Reservoir
Solenoid Qil Valve

Motor to Shaft Coupling

Tubing Tension Nut

Shaft Enclosing Tube

Top Shaft

Column Pipe

Coupling and
Line Shaft Bearing

Top Bowi Bearing

Pump Bowl| 1
-

Impeiler \ . 3
Suction Case

Suction Case Bearing

These pumps are available with product lubrication as well.
Bronze Bowl Liner

For extremely severe applications, re-
placeable bronze bowi liners are avail-
able for both the Mixed Flow and Axial
Flow pumnps. Utilization of these liners
simplifies maintenance in certain areas
where unusual wear may be antici-
pated under certain pumping condi-
tions.




SPECIFICATIONS

Motor: Heavy duty vertical type with ball bear-
ings. Sotid shaft or hollow shaft design available
to meet specific requirements of individual in-
stallation.

Motor Shatt Coupling: Flanged and boited 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. Coated for maximum protection
against corrosion.

Column: Same construction as discharge elbow.
Tubing tension nut in head holds shaft énclosing
tube and shaft in perfect alignment. Enclosed
line shaft bearings of high quality bronze, oil
iubricated. Threads tighten with shaft rotation.
Special machining results in exceptional
accuracy in column alignment, providing ex-
tended pump life.

A modlfred versm the Ax1al or. Mlxed Flow
pump is avallable for inctined instailation. This
pump is equipped with-a special angle discharge
‘ elbow and :s used w:th a solid shaft motor only

..n[

" The 1nc1|ne mstallatlon ‘eliminates the expenswe
_ platform structure commenly required with a verti-
= cal installation®Switches and controls.| may: -be
. mounied.on high ground and motor servicing can
be. accomphshed above hlgh flood water: level.

- Pumps for incline appllcatlons are custom desngned

for further mforrnatlcm

to meet specmc requ:rements. Contact the iactory -

Oiler: Extra large capacity external oil reservoir
equipped with automatic solenoid oil valve and
adjustablie 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
bearings and insuring long pump life.

Prime's Axial and Mixed Flow pump users ben-
efit trom Prime's accurately machined parallet
taces and tenon tits, This precision treatment of
vertical pump components results in smooth,
efficient operation, extra long pump life and low
maintenance costs. Prime's flanged column con-
struction facilitates pump, or motor extensionin
the field. No machine work required.




fPICAL INSTALLATIONS

LOWEST WATER FLAP VALVE

LOWEST WATER LEVEL LEVEL

1] sTATC H

COLUMN
LENGTH

. MINIMUM
SUBMERGENCE

VACUUM BREAKER
AIR RELEASE VALVE

\

COLUMN
LENGTH

L .

I"" LENGTH

LOWEST WATER
LEVEL

Prime's Axlal and Mixed Flow
pumps are available- for engine
drive, belt drive, right angle gear
drive, and combination motor/
gear drive,

Prime Pump Corporation
3. 0. Box 8526

Jerkeley, CA 94707  Exhibit I
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Exhibit |
Pumps
Northeast Pump Station (3 - 50 HP Submersible Pumps)

and Southeast Pump Station (2 - 50 HP Submersible Pumpst
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o, Application, Installation,
) and Operation Of
Reliance®
Tandem Seal Single and
- ANDERSON PUMP COMPANY, INC. Polyphase Duty Master® A-C

24719 W, Robertson Bivd, Submersible Pump Motors
P.O. Box 806 UL Listed for Class |
Chowchilla, Ca 93610 Groups Cand D
) in Water pr Sewage
st - : (Short Time Duty,

15 minutes in Air)

'A-C MOTORS wtar

Trust”
Instruction Manual B-3629-12
April, 1996
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It is Important that these Instructions be studied by the personnel Installing and operating
this equipment. Read thoroughly befqre starting. Keep these Instructions for future
reference. '

The motors specified In this Instruction book are U/L listed for application In Claas |
Groups C snd D explosion-proof environments. All repalrs, other than lead reconnects and
outer seal replacement, shall be performed by an authorized Rellance service facllity. Any
other repalrs performed by the customer or non-Rellance service facllities negates the U/L
llsting and mator warranty.

o

©Copyright Reliance Electric Industrial Company, 1996,
Revisions lo this manuat require Hazardous Approval Engineering and/or UL approval.

®*Reliance and DutyMaster ara registered rademarks of Reliance Electric Industrial 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 axpress recaipt.
if any concealed loss or damage is discovered
later, notity your freight or express agent at once
and request hjm to 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 transponation company's
responsibility in reimbursing you for collection of
claims or raplacement 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 “crate. If positive
indication of an oif leak is found around the shaft
seal or drive end bracket, notify the nearest
Reliance Electric Sales Office.

APPLICATION

All Reliance Submersibie Pump Motors include
thermal devices as standard. These devices are

required by UL on all motors 1 HP and larger
listed Class I, Groups C and 0. These devices
are not recognized by UL for motors lass than
1 HP but are included by Reliance for additional
motor protection. Motors less than 1 HP are
supplled with a csautionary label and are
sultable on applications where vapor or gas
ignition temperatures exceed 280°C. These
motors are |isted for Class |, Group D only.

Rellance Electric stocks common ratings
through 100 HP contlnuous duty submerged
in llquid, 15 minutes duty in alr at nameplate
horsepower. Designs through 250 HP and
speclal continuous In air ratings are also
avallable. (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. Wh?n the wet well is being dewatered.

2. WHen the pump motor assembly is being
{lowered down the guiderails. The flow from
‘the pump is needed during the installation
process to insure that solids are cleared from
the discharge flange area to insure proper
seating. ) '

3. When low-level cutoff controls fail.

4. When low-level sensors are positionad at the
bottom of the pump assembly.

NOTE: Cuter 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 warranty.

CONTINUOUS OPERATION GASES OR
VAPORS

it Is the driven equlpment manufacturer's
responsibility to insure this motor product Is
properly applied,
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Horsepower requirements are a function of pump
design, impeiler size & head and flow conditions.
In gas operating time is a function of pit 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 with 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 (bottorn of the pump) fuid is
not pumped and no iocad is reflected to the
motor.

B. One pump should always be sized sufficient-
ly farge to draw the well down {even

under maximum flow conditions). The maxi- -

mum amount of time the motor will operate
fully loaded and uncovered is the amount
of time required to draw the weil dgwn

from level #2 (1op of the motor) to the bottom,

of the pump.

. A
C. Time described in B above should nct be

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 effact of the attached
pump. Itis pumping a relatively cooi fluid
and will remove some heat.

(b) The motor does not operate fully loaded
completely in gas. Itis fully loaded as the
motor Is being uncovered.

(c) It the well is being drawn down from the
top of the motor and maximum flow
conditions exist, the influent fiow will
usually provide excellent cooling of the
pump motor.

.

§

1.

FIGURE 1

INSTALLATION

IMPGRTANT

Read thls manual thoroughiy before Installa-
tion. ‘

1. The user must select a motor starter and
over-current protection sultable for this
motor and its application. Consult motor
starter application data as well as the
National Electric Code and/or other focal
codes.

2. Maximum submergence of motor is not to
exceed 200 feet in depth and/or 200 RS.1. at
motor seal.
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3. Thermal Protectors must be connected.
Leads marked P1 and P2 (See Flgure 2).

4. Molsture Sensing Probes must be con-
nected. Leads marked W1 and W2. (See
Figure 3).

5. Check your power supply against final
namqplate connection voltage.

If required, the impeller should be heated slight-
ty before pressing it on the shaft. Under no
circumstances should the impelier be driven on



by pounding as this will damage the seal. When
removing impeller warm slightly with a torch
and pry impeller off evenly with either small
pry bars or a wheel pulier.

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 with
frequency not more than 5% and voltage not
more than 10% above or below nameplate data.
Performance within this range will not necessarily
be the same as the established performance at
exact rated voltage and frequency.

All submersible pump motors will operate in
either direction of rotation. To reverse direction
of a THREE PHASE motor, Interchange 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 W/D's
supplied in the motor connection chamber and
Control Box.

Lifting eyes are supplied for purpose of
installation and servicing. (Do not use motor
lead cabfes for Ilfting 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 ATTACHMENT POINTS.
EYENUTS & EYEBOLTS MUST BE SEATED & I LINE AS
SHOWN BELOW.

PREFERAED METHOD — USE SPREADER BARL

y (o)

% () ~— {0} 0“0
A (e
e——— ]
[ N

STARTING

CAUTION: Surface temperature of motor
enclosure may reach temperatures which can
cause discomtort or injury to personnel acci-
dentally coming into contact with hot sur-
faces. (When instaliing, protection shouid be
provided by user to protect against accidental
contact with hot surface) .

On initial start up the motor and pump should
be checked for proper rotation prior to final
apptlication. ;

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
voltaggs. (Some miotor ratings are built as single
vqﬂage_units and as such are not raconnectable).

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-
nactor 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 notto nick or damage the “O* ring
seal. Replace any damaged or nicked *O® rings.

WHEN REPLACEMENT CABLE ASSEMBLY IS
REQUIRED, ORDER FROM RELIANCE ELEC-
TRIC CO. USING MOTOR IDENTIFICATION
NUMBER. -

Exhibit I
Sheet 68 of 85



MAINTENANCE

With proper application and installation of
monitoring devices, periodic inspection of motor
seals is not required. Should a mafunction 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. Rellance® Submersible Motors utilize an
explosion-proof Class |, ‘Groups C and D,
tandem seal design, with an cil 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 invoived. if the motor
failure is analyzed to encompass a winding
failure, retum the maotor to an authorized Re-
liance Electric Service Shop.

3. Encapsulated Lead Connactor Asser\1bly -
The lead connector assembly has n
especially encapsulated to insure mtegrrty of
the motor. The connector can be removed
from the motor in order to reconnect l’eads
Should the lead connector assembly Lbe
damaged or the mt@gnty ofthe encapsulation
be in question, it is required that a replace-
ment lead connector assembly be ardered
from Reliance Electric Company. b

-.—-,—-—.—‘—.-1 T

W ‘Lﬂ (Eb :'".;:.*;__

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.

2 ‘-;;‘;""- I"

4. Hardware — All hardware is stainless stoeel
and should be replaced with the same type.

5. ifthe Conduit Connectionis 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
neaded.

3. Approved lubricating and insulating oil shall
mest Reliance approved source sheet 4824-
18-AF. Manufacturer's materials currently
meeting this specification are as follows:

MANUFACTURER'S
. IDENTIFICATION
TEM | MANUFACTURER OF MATERIAL
1 Sun Oil Company | Sun Fleel Regular SAE 10w
2 Standard Oil Co. Sohio 62 SAE 10W
Shell Oil Company | Rotella 10 SAE 10W

MOTOR INSPECTION

After assembly, un motor in shaft down position
for 30 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.



ELECTRICAL REPAIRS PROCEDURE

@u 1. Loosen four bolts, securing lead cabie
/ CONNECTOR connector (1}, two complete tums,
; 2. Attempt to break the cable connector seal

thus relieving gas pressure within the motor.
% . If gas pressure is not relieved loosen the
N bolts another turn and try again. Continue
- A this process until the pressure is relieved
\ and/or the cap is removed. Be extremely
careful yntil the cable connector assembly
is removed.

il

HOBI'UHEm
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 resistant

. type. Enough wraps should be used to
H ] OUTER SNAP insure the buildup will be sutficient to prevent
RING ’ the connector from breaking through the
LEAD RECONNECT msulatlon The following procedure should
: be' employed: Five layers of plastic elec-

The cable connector assembly may be removed rical tape followed by two layers electrical
tp feconnect the leads without negating the U/L ‘lgrade woven adhesive tape, such as
listing or the warranty. ‘Mystik 7020 or 3M #27, for oit and abrasion

‘rasistance.

5. Place “Q" ring over fit and coat fit with
MOTOR MAY CONTAIN GAS UNDER

PRESSURE DUE TO HIGH TEMPERA-
TURES FROM OPERATION WITHOUT
BEING SUBMERGED. DISASSEMBLY

_ Chevron SRI grease (not excessive}.

6. Place cabie connector back on motor, install
four bolts, and tighten.

MAY CAUSE BODILY INJURY. FOR ASSIS-
TANCE CONTACT A RELIANCE OFFICE.

THERMAL PROTECTION SYSTEM

THERMAL PROTECTION

Thermostat leads marked P1 & P2 must be con-
nected in series with the stop bution of the 3-wire
pilot circuit of the magnetic motor controller, so
that the thermostat will open the circuit before

Rellance Submersible Pump Motors are

equipped with thermal protection devices.
Fallure to properly connect or utilize this dangerous temperatures are reached.

system voids motor warranty.
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Thermostats are automatic reset for use in a
nomally 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
MOTORWHEN 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 excéed the

circuit relay must be used to reduce the cu

values listed in Figure 2 an intermediate control
or the thermostat will not work properly. 32

R VLY L=

Alternating Current

ht

Voits Continuous Inrush
Amperes Amperes
110-120 3.0 30
220-240 1.5 15
440-480 0.75 75
550-600 0.6 6.0
STAXTER
” A UNE
» [T
LQ‘LQ_—E ,./':'_Ei ol i
| r—=——=
STOP  STAAT e i
111z
" oD
2 .
[¥ wcrom
™
P1 & P2 Nomnally Closed Thenmostat Laads " THERMQSTATS
I'Il'l'l"] l-vghﬂ are nol acceptable © UL) -
Hda-gm - N.O.

FIGURE 2
TYPICAL THERMAL PROTECTOR
WIRING DIAGRAM

MOISTURE DETECTIQN SYSTEM

MOISTURE SENSING PROBES

Rellance Submersible Pump Motors are

equipped with moisture detection
devices. Fallure to properly connect or
utilize this system volds motor warranty.

£
Moisture sensing probes, leads marked W,, and
W,, must be used in conjunction with an
induction retay. This device will detect maisture
entering the oil chamber due to failure of the
outer seal and, when properly connected to a
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waming dewce wili provide notification of
needed maintenance. Integrity of . system
requires periodic test.

CONTROLS AND SIGNAL DEVICES

A control and signal device {(not supplie_d by
Reliance) must be installed at the job site to
complete the moisture detection system.

Compatlble controls are available ~from:
Charles F. Warrick Co., Normandy Court.
Royal Oak, Michigan 48073 (810) 549-4900



CONTROL SELECTION AND ORDERING FOR CHARLES F. WARRICK CO. CONTROLS

OROERA Y COMPONENT NUMBER — - 2800-XXX

T

- A-C SUPPLY LINE CONTACT CONFIGURATION NEMA TYPE ENCLOSURE
VOLTAGE & FREQUENCY [ TERMINAL PAIR
1 115V 50/60 Mz 14 56 78 1 1
2 230V 50/60Hz A M N.O. . 4 2,46
4 480V 50/60Hz B [ N.C .
C NO.| = N.O.
o N.C. . N.O,
E NC.| » N.C. | .
3 N.O.| N.O. [ N.O.
G NC. | NO. | NO.
H NC. | NC | NO.
J NC. | NC. | NC
N.O.| NORMALLY OPEN
N.C | NORMALLY CLOSEO
* | NONE PRQVICED

Line voltages are nominal values and may be anywhere from nominal minus 15% to nominal plus 10%.

. TYPE 2800-XXX MOTOR
MOISTURE DETECTOR CONTROL

INSTALLATION

All type 2800-XXX controls are identified by a
specific component number which follows the
format 2800-XXX where the X's are repiaced
by numbers and letters indicative of the A-C
supply line votage 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
ancther data label on the outside of the
enclosure cover.

Mount the control on a vertical surdace with the

transformer on the left hand side and accomplish .

all indicated wiring. Terminals on the control

Terminal pair 1-2 must be continuously energized
frofn an A-C supply line of electrical character-
istics shown on the data label.

Contacts must be wired into the electrical load
circuit{s) of the warning devices as required.
Each contact used for load 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
ELECTRIC motor designated W1 and W2 to

) _ten'ninals 8 and 10 of the 2800-XCCX control.

are numbered and are in the same relative -. Control leads should not be installed in the same

position as the terminals shown on the wiring .;conduit as power leads. Induced voltage can
diagram. - . cause false moisture signals.
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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 normafly closed pushbutton and neon
indicating lamp are provided as means of
checking the moisture sensing components.

When the pushbutton
indicating lamp will be illuminated to indicate (A)
power is supplied to the control, (B) the control
is operative. and (C) wiring to the moisture
sensing probes in the motor is intact. This
procedure should be performed penodlcally to
confirm integrity of circuit.

SIGNAL DEVICES

The signal device may be audible (belt, buzzer,
hom or siren) or visible (incandescent or neon
lamp) or both — a signa! device of your choice
may be obtained from your local electrical supply
house.

SYSTEM OPERATION .o
Itis recommended that upon indication (by w

outer seal be replaced-as soon as possnb!e

If recondmonmg is not performed within a 30
period it is recommaended that the inner se. .be
thoroughly inspected and replaced it raquwed

When ordering parts or reporting trouble give
Saies Office complete Nameplate Data.

is depressed, the'

’

- TEST
500
I SEC'D
| Auv
| coiL
L
TEST RESISTOR
{MOISTURE SENSORS
NORMALLY OPEN

(1) 7o siamaL circurT

—

. WIRING BY WARRICK

-t —a——4— WIRING BY OTHERS

— T T CONTROL ENCLOSURE

FIGURE 3

MOISTURE SENSING CIRCUIT
TYPICAL WIRING DIAGRAM .

R

LEAD COLOH CODING

BLACK WHITE RED ORANGE |  GREEN
LEAD LEAD LEAD LEAD LEAD
Polyphase T Ta Ta —_ Ground
Power :
Single T1 Ta Ta — Ground
Cable Phase
Control Cable All Py P2 Wy Wa Ground
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STANDARD REPLACEMENT SEAL
CROSS REFERENCE

=
.,

il e T o~ MING 24T CUP TouTIo
PURCHASING SPECIFICATIONS

Purt No. c‘r;.pn: Type . % :;3 o7
84262 a Ssal Seat No. b [ d’ . f o h k m
12-A 1250 21 Cup Ceramic BP1C1  |1-15M68 | 1.875 47[54: 1-1/16 1-1/2 118 oty ) .78 | 2316
12-B 1.500 21 Cup Ceramic BP1CT 2318 | 2125 4?[64 1-1/8 1-6/18 1118 am 1-11/16| 2-3/16
12-C 1.750 21 Cup Ceramic BP1C1 251 2.500 | g49/64 | 1-1/8 1-7/B 1/16 7116 | 1-15/16| 2.7/
12-D 2.000 T21 Cup Ceramic ePi1ct 2-7/8 2730 49/64 | 1-172 2 1/18 716 |28 | W18
12-E 2.250 21 Cup Ceramic BP1C1 318 2125 ,'.49!54 111116 | 2-1/4 AR Fil] 172 37116 | 37116
124G 3.00 T-21 Cup Ceramic BP1C1 4.00 | 4125 2687 2.062 2,687 | 0.06 056 .19 4.50
16-F 275 21 |CupCeramic | BPICH 375 [ 3500 (0796 | 1125 | 1.75 | 0.03 | 0508 | 294 | 412
18-G 3.00 T21 Cup Ceramic BP1CY 400 | As7s |0.798 1125 1.75 0.06 0.58 .18 4.50
18-N 2.75 T21 Cup Ceramic BP1C1 A75 | A50 |0.798 1.125 1.75 0.06 056 2.54 412
a-J 3.25 T-21 Cup Ceramic 8P1C1 4584 | 4,125 | 2187 2,187 2968 | 0.08 0.589 .44 4.88

STANDARD REPLACEMENT-“O” RING
CROSS REFERENCE

Part No. Nominaf | UL Listed Apgmved Suppllers and -
421900 1.D. W, Material ompound Number
60-FU 3.750 0.139 | BUNAN | National Seal No. B-46A ]

Precision Aubber

72FU 4.500 0.125 BUNAN | Parker Seal N-219-7 /—\
o4-FU 5.875 0.125 | BUNAN No. 1197 | =

100-FU 6.250 G128 BUNAN | Crane Packing No. 2561

124-FU 7.750 0.125 BUNA N

144-FU 9.000 0.125 BUNA N

168-FU 10.500 0.125 | BUNAN

192-FU 12.000 0.125 BUNA N

g
R
2

O AT § 1210,
208-FU | 13.000 0.140 | BUNAN @ 232 NOM. THICKNESS

240-FU 15.000 0.140 BUNA N
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STANDARD REPLACEMENT SNAP

RING CROSS REFERENCE
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.,
«riry

Pant No. Shaft Waidea

47174-5- 8 T Skze Catalog Number Remarks

A 1.156 + .g} g 050 = .002 [1-1/4 5108-125-H #420 Stainless
B 1.387 + 381 g 050 = 002 [1-172 5108-150-H #420 Stainless
C 1.637 + :g;g 062 =+ 003 1-:}/4 ' 5108-177-H #420 Stainless
D 1.850 i-':g;g 062 = 003 |2 - 5108-200-H #420 Stainless
E 2.081 + .g;_g 078 = 003 |2-1/4 +.5108-225-H #420 Stainiess
H 2.543 + g;g 093 = 003 |23/4 ' 5100-275-H #420 Stainless
F 2.775 + :ggg 093 = .003 |3 ... 5100-300-H #420 Stainless
G 3.006 + :838 093 = .003 (31/4 [# 5100-325-H #420 Stainless

—o [p— T

NOTE: Outer shaft seal must be In liquid when motor is
operatad, whether motor is submerged or in air.

Seals cannot be run in a dry environment without & significant
reduction in seal life.

10




INSTALLATION AND OPERATING INSTRUCTIONS

-

TNERAL:

The type 2800 {8 a conductance actuated control for detection moisture in the oil
chamber of a submersible pump motor. It is used as a warning device .to {ndicate
a geal leaksge and to signal the need for preventative maintenance.

INSTALLATION:

Mount controlbox vertically on wall or other solid structure. and accomplish all
indicated wiring. Termimals on the control are numbered and are in the same
relative position as shown on the wiring 'diagrem. Terminal pair 1«2 must be
continuously energized from an A.C. supply line of electrical characteristica .
shown cn the data plate. Contacts 3-4, 5-6 and 7-8 are asvailable 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 sourie compatible with the
load. Terminals 9-10 are connected to the molsture sensing probes in the motor
marked Wl-W2 via the cable provided with the motor.

OPERATION:

Normally the oil surrounding the probes 1{s nonconductive and the control will be
deenergized, An influx of mojisture past the outer seal and into the oil
regervoir 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
Jormally open or normally closed position when the control energizes.

TES® PROCEDURE:

A normally closed pushbutton and neon indicating lamp are provided as a part of
‘he contrel for testing the moisture sensing components, The motor manufacturer
.48 provided a 330,000 ohm resietor across the probes inside the mwtor 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 energize the control,
and test out the neon indicating lamp and associlated voltage dropping Teslstor
across terminal 2 and 4.

CAUTION: VOLTAGE WILL BE PRESENT AT ALL TERMINALS ON THE CONTROL WHEN THIS TEST IS-
BEING MADE.

WARRICK CONTROLS, INC.

4237 NORMANDY CT.
ROYAL OAK MI. 48073-2264
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DUTY MASTER A-C MOTORS
1/2 - 450 HP, UL LIGTED, EXPL.-PROOF .

a’

N Rociwrall samesn

g

I'd
v

Refisnce Bactric

"4"

- L\

F=rs

)&//:um -

TANDEM SEAL Zea /0
- SUBMERSIBLE MOTORS

TOTALLY-ENCLOSED @ NON-VENTILATED

ugquH
:‘; Cursras

ﬂg

THREE PHASE — 200/400, 230/460 or 576 Voits (4)

Mowr Price (wi23" of cable) (4) (%) Addittonsl| Cabts (price psr 3 ) (3)
200, 3%0 .40Q, 460 575 200, 230 400, 460 Erg]
Horsepower APM Framae 3ze Voit Yoit Vo Voit Voit Voit

3% gﬁ s:gss: sssif 36558 uz: 80 154
1 82 6244 1. 12 64 54
B A R
720 360TY - 14904 14904 - 28 ]
3600 320TY 9981 #9981 220 78 54
1800 aqTy 8401 7307 T307 220 TS 84
50 1200 320TY 10445 9332 332 220 74 84
900 J80TY - 13800 13808 - 94 34
720 380TY - 16672 18872 - 128 111
3600 gty 2081 9981 268 98 78
1800 A20TY 11630 9346 0348 244 o4 7
80 1200 3207y 14589 12030 12030 268 06 78
900 J00TY - 14113 14113 - L | £ ]
720 L3eqTyY - 17720 17720 - 128 128
£00 444TY - 40540 40840 - 490 | 490
3600 3207TY 12938 |- 12938 128 128 86
1600 a20TY 18031 121159 12118 128 128 o6
75 1200 380TY - 12350 12290 - 124 %4
500 360TY - 10889 18509 - 129 ¥
720 440TY - 40540 40340 - 490 480

600 440TY - 42567 42887 - 490 400 |
3600 380TY 13682 13882 - 128 128
1809 380TY - 12881 12841 -| 128 128
100 1200 360TY - 16031 18031 - 128 128
£00 280TY - 20837 20837 - 128 128
e 720 440TY - 43383 43383 - 490 400
600 440TY - 45531 45531 - 490 480
1300 asoTy - 15829 18828, - 180 159
1200 380TY - 19459 19459 - 160 194
125 800 380TY - 23718 1738 - 190 180
720 H40TY - 44500 44500 - 490 490
800 44QTY - 49988 49939 - 490 4%0
1800 440TY - 39130 36130 410 410
1200 440TY - 41088 410848 - 410 410
150 800 4AQTY - 43140 43140 - 490 490
720 440TY - 45141 48161 , - 400 490
600 449TY - 53005 53089 - 530 530
1800 " 440TY - 43043 43043 - 410 410
200 1200 4407Y - 45198 45108 - 410 410
900 440TY - 46677 46877 - 490 | 490
T20 20TY - 49079 49070 - 400 490
1800 440TY ! - 43135 45193 - 410 410
250 1200 440TY - 42484 47404 - 410 410
900 44QTY - 49600 49600 - 490 A0
720 440TY - 52768 87768 - 480 400
1800 440TY - 47438 47458 410 410
300 1200 440TY - 46827 40827 410 410
900 4+40TY - 55650 50050 - 490 490
1800 440TY - 28171 4817 490 450
aso 1200 440TY - 54820 54820 - 490 490

900 440TY - BODAS aboes -
1800 44QTY - 54048 84048 - 480 450
4007 1200 440TY - 57640 57840 - 490 450
450 1800 440TY - 83860 63000 - 490 4%0
For DoWoud 4r0 8348031 nicrmaon, rei 10 page B-13M Exhibit ]
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et 320TY

it 220TY

@ . ————  ULAD WML LENGTH 324 wol ()
AT ORTIAmAL o » ——
g TR, e 1
. Sl .
: R
(Ll :
i -
® | _
Y
380TY Shatt Extension " —
 J T | . T [n
A2 " at i
| ‘ L_ 0
B 128 ax
-r--—--—ln———-—o-J
xY Fr__
-q
DIMEMNSIONS ARE IN INCHES
FRAME | C L P T [u@m | v w AG | AH AT | AK(E) | ALR)
4OTY | 2544 | 1538 | 800 | 225 | 8750 | 125 31 | 2388 | 156 | w000 | @ 0.128
180Ty | 2666 | 1850 | o062 | 225 | 12500 | 200 28 | 2438 | 228 | 150 | (9 | 10.e25
210TY | 3168 | 2112 | 11.50 | 225 [ 14380 | 200 25 | 3012 [ 168 | 1412 [ 13925 | 12.00
250TY | 3853 | 2492 [ 1275 | 350 [1750 | 3m 25 | 3550 | 303 [ 1600 | 15.000 | 14.00
4312 | 2460 | 1875 | 425 [2500 [ 318 | 272 [ a7.81 [ s231 | 1728 | 10000 | 1529
| 380TY | 4081 [ 3125 | 1830 | 425 J24997 | 349 | 212 | 4325 | 666 | 18.75 | 17.500 | 15.15
L360TY | 51.81 | 2328 | 2038 | 425 [ 24997 | 219 | 242 | as2s | 656 [ 18.75 | 17.500 [ 1325
) LEAD CONNECTION KEYWAY
FRAME | BO(1) | BE BF | XR(4) XT X(8) Y XD T a b | wEIGHT
| 140TY [ 11082 | 7S A4 (v | ;) |2 | 128 550 | 12 187 00 180
| 180TY | 12375 [ 75 56 |13 | (@ |sin8] 125 eso | .12 250 A2 200
210TY 115250 | 75 58 | st @ |28 | 1.25 775 | 2% 375 kD) 318
250TY | 17.000 | 1.00 | .89 £/8-H @) |28 | 128 7.25 25 375 RYT) 750
18750 | 88 8 |vas | @ %, 1.25 | 1088 | .25 .50 25 1150
360TY | 2025 | 1.12 .09 ©  (1-Y2] Y 125 | 1088 | 2% 50 300 | 1500
L380TY | 2025 [ 1.2 89 112 | 3 125 | 1088 | .25 50 3.00 1550

(1) "BD"vartes y 010
{2) "AL" varies ~ .00S5, -.000

(3) " varies

1.38

Exhibit I

up 10 1.6250 dis. +.000, —.005

1.6250 dia. and larger «.000, -.001
(4) "XR°tap depth on 140TY is .88, on 180TY thru 250TY s

Sheet 79 of 85

(5) Gtandard lead wirs length s 25 feel — other iengths

avalable if speciiad on salss oraor,

(&) "AXC varies +.000, -.002

(7) MInimum submerged depth
(8) Protective condult furnished by customer i required.
(9) Dimerslon not applicable to this frame,
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Full Voltage Type
Class 8940
Class 8940 Type NS paneis In NEMA 3R enclosures are specifically designed for pumping applications. Extra space is provided lor field
instaltation of auxiliary equipment.
= Type S Contactor provided as standard
* Approved for Submersible Pump Applications
s Class 10 Overioad Relay
« All Prices Inciude a "START" Push Button and a
"HAND-OFF-AUTO" Selector Switch.
3-Pole Polyphase — 600 Volis AC Maximum — 50-60 Hertz
- Max. HP Coll . Fuse C:p - Type Pricom
3 0 NSC00IVID $ 844
H 2 NSC2005v03 ada
TN 2 NSC2007VY Bdd,
10 50 NSC2010ve) 951,
15 60 NSD2015v03 1130,
20 190 NSD2020v( 1826,
b 100 NSE2025V03 1837,
20 24660 100 NSE 2000V 1837.
240 40 22058 200 NSE2040V0d HnN
50 200 NSF2050VG3 1nn
5 LALDE250~ XSG2075va) ©7e
100 w0 NSG2100va3 1
100 LALISIS0= X5G2100v03 g™
200 MALDS 700 XSHZ200VE 117
=0 AL IEA00 XSJ2250V03 24495,
200 MALDS 1000= XSI200VED 24408,
3 ) NSCADGIVOS s
5 ] Voo a,
Th 30 NSC400TVD0 .d,
10 o] NSCA010VD8 [
18 2 NSC4015V08 ",
2 &0 N 1138,
F 80 NSD4025V08 1138,
0 L] N 1920, 0w
40 100 NSE 404aV08 1837,
50 100 NSE 4050V08 1837
430 SE4080V00
% 4050 200 NSE4073v08 no
100 00 NSF4100V08
150 LALIS250v XSG4150V08 Qn
200 0 NSG4200V08 ess1
200 LALISIS0. X5G4200V08 .
200 MALIBS00 XSHAXNIVOS 7.
350 BAALISO00= XSHAXSTVOS 13171,
400 KALISTC0s XSHAAOOVOS 1171,
a¥ 500 MAALISS00 XSMS00V08 24498,
g g 800 WAL 1000 XSIAB0OVOs 24493,
R * Cimul breaker decoriea supptedt
Y » NSC, NSD, NSE and pansis inchude a three phase overload relry, snd 4o not requirs thermal units. Types NSQ,
:E nivd XSH panety inchude 8 Bves unll crrenond reley. Thermal units must be ordered separately al §9, it pach.
;: A Fuse cips are wzad kof use With dusl-slement tme-delay haes.
a
b e [ ] coce Must be spacified 1o ortier this > Rster 1o standand vollage codes
- mnmumhmm?owmm
Call Voltage Codes
VoRags Coce Price Troe NSE4050
80 HZ SOHZ
24 . VoI w ne.
120 110 V2 N.C.
208 ™, fvee HE
240 220 v NC,
cen 330 ves N.C.
480 440 Voo NC,
an0 550 Vo7 NC.
Specify Spwcity Vg $18.
24V coils are N0t svalimbie on NSF, NS, XSB, XSH and XS deiosa. Whars 24V coils
e avelimbie, Form § (sep i) must be epectied.
How To Order:
Toe Order SpecHy: Catalog Numbaes
* Class Number Class Tpe Coll Formis)
# Typa Number . Vokage
@ Coll Votage Code Coce F iNcations (Forms) Page 11-113
# Formm(a) »es pg. 15117 actory Mod s (Forms}. .. .. ... ... . .0l “iv
[ 04 | [wscooto] { vaa | [ wris | R e Pages 11-118 = 11-121
L Replacement Parts (Clasa 89%8). . . ... ... .. Pages 18-2 - 18-t
T . TR ) Type S Accessories (Class 9999) ... ... ... ..., Fages 16-10 - 161!
WELL-GUARD in & Fagieesred Trademark of Square D Compeny.
CP1 Discount Exhibit I @ Y7 /@3
11-116 Schedule Sheet 82 of 85 .
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Full Voltage Typ

Class 894

Class 8940 ~S2" Pumping Plant Panals in NEMA 3R enclosures are specificalty designed for gil field applications. All panels are supplied w,
MAG-GARD * circuit breaker or visible blada, fused, disconnect switch, This fine of pumping plant panels features:

» Rugged spring latches for easy access without a ool * UL listed lor use a3 Service Equipmant far Motors
= Side mounted control units for convement operation « Extra panel space for additional electricai controls
« Door retainer for windy areas * All devices arg UL listed and marked — “SUITABLE ONLY FOR
« Price includes “Hand-CH-Aulg”™ selector switch USE AS SERVICE EQUIPMENT."
800 Voits Max. 1Pole $0—60 Hertz
Discannect Swilch Type Fusible Disconnect Type Circuit Breaker Type
Volts | Max, H.P. Calm NEMA | Fuse Ch Tree Prnce Frame P
Polyphnass | Vorage | Siza Amp?p Size Trve e
75 1Y 30 WC1S2voa 1884, FALMS0I0 15M 1Cr152ve) 1938
10 FAL3SOS0 16M | XO1S2va | 1283,
2v 60 wDIK2ve3 | 1213,
24 15 24050 FALIS100 18M X052V 1262,
220-50
0 LY 100 WE1SZV0d 1958, | FALI810018M | XE1Savoa | zoss.
0 KAL3E250 26M | XFIS2vOd | ars.
m 200 WFE3S2vaa | 3878,
g KALIS250 20M | xFaszvea | amTs,
75 FALIEO1S 1M | XCASZvos | 53
1v 0 WCa1S2vDe 903,
19 FALDEQI 13M | XC4S2v0s | 883
15 2y FALIS0IO 15M | XD3Szvos | 129,
48060 60 wD352voe 1229,
480 P e | 2v FALI6OSQ 18 | xDas2vos | 12m0,
50 3» 100 WEISZVOS | 2000, FALM 100 t8M | XEISZV06 | 2100,
» 00 | wrasav o7 = il
da 08 A
Trpe WC152v08 20 KALIS25) 296 | XFaS2vDs | 3807,

¥ Owericad relays s Amdeerd MeModchiuie COMpansated.

. l Crverioad relays ars nor-aminent lemhperatune compensaled
HOTE: Al oewces are UL lisled and marked - “SUITABLE
ONLY FOR USE AS SEAVICE EQUPMENT *  Fore e e T e e s,

Factory Modifications

Cuwecut Bruakar Type Oescnpion f.""":" Price
Lghtung Arrearor Y532 § 240,
Twna Delay Upon De-Energazalion K 44,
Twma Delay Upon Emtpi:'alion . KIS 484,
Program Turwes with Oay Omission Faatra Kr4) 304,
Undervottage Aelay {Requires use of Form S or Form FT.} YidTe 403,
Elpsed Time Metor o7 s
Aunning Open Fhase and Phase Sequence Reversal Protection yadd 1044,
Auxitiary Contacts {Specly N.O. or N.C.} e (2}
Pikat Light (spacify rs color) Doss not Include Auxdliary Contact. Pt 90,
Conlral Transiormar with Fused P %
Types: NPD, NPE, NPF, WC, XC, NSC (SO\A) 162
NPG, NSO, XD, WD (100VA FaT 28,
NPJ, NSE, XE. W‘E 150‘4\) 6.
NSF, XF, WF (:\oovi) ) 408..
Type XEIS2v(20125 NSG, X5G {SOVA andd an interposing coniral relay) 4£2,
Separate Control ) N.C
Coil Voltage Codas Substitte Standand Trip Melting Allcy Overicad Aeisys (Typs “52- any) 41 NG
Voltage Code Prica "' Substitute Guick-Trip Mefting Allcy Crrwvload Ratay (Type “S2- onty) a1 N.C
Adder
B S0Hz Substitte Class 10 [EC Overioad Relsy a2 NG
[ voite NC. iR e uss of 120V controd {foem S or E4T).
120 1o vezt N.C. 1 mﬁfﬂummuFmél (r-d)orFoPnPunr-m) Sae page 11-144 lootnote B lonm more ssiections.
08 vos NC. -] Toddmmmmwdmhqwnumwh-:hﬂnm.dd-dluudlwswmlumnppmpnale
240 220 vaa N.G. X, Formn,” refer ko tables in the Class 8534 saction,
e 380 VoS N.C.
450 440 V0§ N.C.
600 550 vor NC.
Specify Specify veg 815,
'
t These voltages ~wsl inchude Fam S (Supphed at no How To Orde |
charge).
24V Couls ave 0Ol availabie on Size 4 saders. On Site To Order Specily: Catalog Number
1-3, 24V coils are availabie. Form S rmust be usad, & Class Number © Class Tpe Cail Formis}
. Coon
& Call Voltage Code
® Formis} see pg. $1-117 [eod0 | [xoasz | [voz || o125 |
WELL-GUARD and MAG-GARD are Registersd Tredemarks of Square D Comparny.

Exhibit I -
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Class 8940

CLass B540 Reduced Yollage panels in NEMA 3R anclosures are specifically designed for pumping applications. Extra space is provided lor fic
Installation of aundiiary equipmant,

« Type S contactors/starters provided as standard,

= All dovices are UL listed and marked — "SUITAELE ONLY FOR USE AS
SEAVICE EQUIPMENT."

« Price includes "Hand-O#-Aute” and “Start” pushbutton.

Tharmal Units — Prices shown do not Include thermal unils. Devices reqﬁire 3 thermal
units (Sizes 2-6), standard trip thermal uni's are $9. each. Sea pages 16-16 — 16-36 for
selection charts.

Closed Transhion Autotransformer Type

3—Fole Polyphase 800 Yoty AC Maximum S0 60 Hertz
Fuab\nl Orasconnect Type Cireuid Branker Typo
Max, Coll MEMA | Fuae
\‘.svl:::ﬂ p W'::‘“ Voltage® Size Ac:.mp;_ Trre Prics Bcrgi Trpe Prics
15 2¥ &1 | RDavoa | 8 sors. FAL [vDivaa| g seis.
25 R 100 | RE4 VR 7188, FaL | vEI v 7188,
o e 24080 200 | RE1voa 708, KAL | VEavo3 | 7308,
24y sq 22050 | 4 200 [AFAVOI | 12ee | KAL | VRIVEd | 11841,
75 sy 400 [RGIvoY | 13813 AL | vGzvoa | sasia.
100 400 | RGIVEY | 1Mt W |vazvoa [ 1sad
2| 2v 0 | RD2voe 189, FAL | VDI V08 5289
X 3 100 | RE2 VOB THIT, FAL | VE?1 V08 1197,
50 100 | RE2 VDe Te8L FAL | VE1 vDs Te48.
7% M 200 FF2 VYO8 11228, KAL | WFI V08 L1841,
80 100 200 [(rr2vos [ 11913, AL [vFivos | 11:13
(400} 150 44050 oy 400 [RGIvos [ 18003 LAL | ¥G4 Vo8 | 19421
200 a0 [AGavos | 208 LAL | vGavos [ 21588
00 oy e MAL | VH1 V08 | 33473
wo | R MAL | vH2 voe | 3a4m. Type VGAVOBK1S
800 [aa I I MAL | viivos [ 1972,

Thermal Unils — Prices shown do not include thermnal unils, Devices require 6 themat
unity {Sizes 2-6), standard trip thermal units are $9. aach. See pages 16-16 — 16- 36 for

selection charts,
Part Winding Type
J—Folt Polyphase 800 Yohs AC Masimum 50—50 Henx
EE Combnaion Fusdie  Lombination Grcut Breaker Trpe
<z Maotor Mo Coll NEMA Fusa Circuld
oq {Staster) HP Chp Brasker
od Vons | Ponphase| YORR0SE | SEe | Rl e | Prea ((@Bimd | Tree | Prce
a8 Amps. Frume
us A Size .
25 2PWY 80 |Mpaved | 8 3Te, FAL | PO1VOd | 8 30m2
W 80 | mesvoa|  ssse FAL | PEIvas | aTT0.
ha 100 [MESvo3| asm. FAL | PE3vos | 4770, & Yollage Caos Must be 30Cifled L0 o0er (his product. Plaler
3 - AP 200 [ MFIVOD] misi ] WAL | PFavoo | sess. fiandard voltage coded fated below and insenl a3 shawn 1
200 |WGIves | tesy | WAL [ PGavel| e ‘
sPwy [ o |mGtvea| sease | tm |seaveo| sz Coll Votepe Codes
B w0 [wG1ves | %, AL [ PG3IVOY [ 18252, Vollage orice Ao
X 2pwy 30 {MDsvos] 3174 AL [pDr1vos]| T2 P P Coda
14 80 | M2 Vo8 ER R[N FAL | POV VOS 3072 ver "
U W e |METvos| 4sw. | FM I PEIVOR| 4770, o e vaar” by
i 100 [MEIVOS | amm. FAL | PEavos | 4770 208 ... voa .
!; ww |20 [wesvos | essi " Fa [ Pravos | eesa 0 P v oy
3 200 [MF3vos| emsh. | KAL | PFavos | 9ess. 480 o vos .
! 200 | MGA VoS | 1a2%2, KAL | PG2 VoS | 14252, S;nmdfy Soecly ¥I9 l s,
£ SPWY | 200 [mGavos| 18252 | AL |PoIvos | 18252 oo oo e e oS ie
4 e POl Avuldl P J
i 400 [MG2voe | 1esz LAL [PGIvOSs | 14352 34V coie e avaiste. Fomn S (separate control) mum
A Fi wzed for usa with dual-siement trne-delay fuses. . ipeciied. . i
menm.&.:WMwmm. fdm;)mno codes Must inchuds Form S (No sddith
How To Order:
Factory ModHicatlons (Forms). .. ............... ... Page 11-
Yo Order Specifyr Catatag Humbar Dlmnnrzlons ............................ Pages 11-119~11.
b wcﬂw"'ﬂhf Class pe WC:;. Form{s} Replacement Parts (Class 9988). . .. ..... ... ... 5 Pages s: 15‘—)2 g ;
. Clasg 9999} .. .. .......... ages 16-10=
- Conw c Cods Type S Acceasories (Clasy 9999} . . . 9
) o Formnis) see pg. 15-117 lm' [ Vo4 ][m, ( Py
- WELL-GUARO Is & Rapisteved Tracemas of Square 0 Company.
- l cP1 Discount Exhibit 1 @ /fé 0
¢ 11-118 Schedule
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Approximate Dimensions

Class 8940
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b

F
f v
.
E E
¥V — I— ° f
- p 2 ! 4
o o] G
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Fogure 1 Frgurs 2
Approximats Dimensions
'Pn;' Fg. Otrmvermions Cone., Krcrw/see
A 8 c ] E F ] H J K L M A 3 T v
NPe Y 08 |33 | ey [ om0 [3008 [ | 700 | 241 | 300 | 300 za - 141
NPF 1 - 2'A N [ ey | oy
NS, v o2 | 348 | 10b [ 24 |80 [ 90 |0 | @ | 78 | 78 o -
N
i . " @ | o8| e 1037 |aet7 |araa | 700 | 217 208 |34 | 2h 2w | ]
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Owner's Manual for 5122M1 and 5122M15S Portable Davit Cranes page 3

Suggestions for Safe Operation

AWARNING|

DO the following:

Read and comply with the guidelines sct Torth in this Owner’s Manual. Keep
¢ this manual, and all lahels attached to the crane, readable and with the
“equipment at all times. Contact Thern, Inc. for replacements,

+Check lubrication belore use.

Install the wire rope securely to the winch drum,

Keep at least 4 wraps of wire rope wound on the drum at all timies, to serve
as anchor wraps. Failure to do so could cause the oad to [all.

Keep hands away from sheaves, gears, wire rope, and other inoving 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 e line of force of any luad.

Do not exceed the load rating of the crane or any other component in the
system,

Do not use more than once crane (o move a load that exeeceds the load rating
of a single crane. A shift in load weight could overload the equipment.

Do not use damaged or malfunctioning equipment. To do so could result in
Failure of the equipment.

Do not modify the equipment in any way. To do so could cause equipment -

failure.
oy
I

Do not wrap the wire rui)e around the load. This damages the wire rope and
could cause the load to fall, Use a sling or other approved lifiing device.

Do not uperale the crane with guards removed or improperly installed.

i ' Do not divert your attention [rom the operation. Stay alert to the possibility
A of accidents, and try to prevent them from happening.

Do not jerk or swing the load. Avoid shock loads by starting and stopping the
load smoothly. Shock loads overload the equipment and may cause damage.

Do not use the crane to drag or pull loads. This will ereate side pulls which
could damage the equipment or cause the load to tip.

Do not leave a suspended load unattended. Place the load on the ground if it
must be left unattended.

Exhibit I-2
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page 4

Owner's Manual for 5122M1 and 5122M15S Portable Davit Cranes

| Important!

* A qualified professional should
inspect or design the foundation
to insure that it will provide
adequate support.

* Locate the crane sa it will be

visible during the entire operation.

1.1 Installing the Crane

AWARNING:

Do net install the crane in an area defined as hazardous by the National
Electric Cede, unless installation in such an area has been thoroughly ap-
proved.

Do not install the crane near corrosive chemicals, flammable nraterials, ex-
plosives, or other elements that may damage the crane or injure the opcra-
tor. Adequately protect the crane and the operator from such elements,

Pusition the crane so the operator can stand clear of the lond, and out of the
path of a broken wire rope that could snap back and cause injury.

Attach the cranc to a rigid and level foundation that will support the crane
and its load under all load conditions, including shock loading,

1.1 CONSULT APPLICABLE CODES AND REGULATIONS for specific
rules on installing the eguipment.

12 LOCATE THE CRANE in an area clear of traffic and obstacles thid could
interfere with operation. Make sure the crane is accessible for mainlenance
and operation.

tr.a INSTALL THE CRANE on a levei surface. An unlcvel surface may cause
the boom te swerve,

1.3 FASTEN THE BASE securcly Lo the foundation.
(CONTACT A QUALIFIED PROFESSIONAL FOR MOUNTING INSTRUCTIONS.

Figure 1 — installing the Crane

o

o

(=) -

installed uprighi using
Model 522 or §2.!5S base

-

installed flush using
Model 522 or 52255F Lase

Exhibit 1-2
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Owner's Mlanual for 5122M1 and 5122M 155 Portable Davit Cranes

page 5

Important!

* Tnspect the crane during assembly
according v 1he structions for
Periodic Inspection, This will
give you a revord of the condition
of the crane with which o com-
pare future inspeclions.

= Save all hoxcs and crates that the
crane was shipped in, use them

1.2 Assembling the Crane

a1 STUDY PARTS DRAWINGS to understand how the erine is asscimbled.

r2x  INSTALL THE MAST in the hase.

FOR MODEL 522 BASE, the miast should rest onthe rollors installed in the

tawer set ol holes in the base.

» FOR MODEL 514 BASE, secure the mast in place using the Tasteners pro-
vided. Make sure the capscrew passes through the mast to keep it from

rotating in the base,

122 INSTALL THE BOOM in the mast using the pins provided. Do not rest

again i’ you need 1o repackage

0 the hoom on top of the front pin, this may cause it ta bend under load.
1C ¢Crance.

Ny '
v 124 INSTALL THE SHEAVE and cable guide in the cnd of the buam using the

« Contact the Gxtory immediately if , : L
pin provided, Make suee the cable puide is positioned correctly.

any pxirts are missing or damaged.
INSTALL THE WINCH using the fasteners provided. The winel can he
positioned lor either left or right hand operation. Sce fignre 3.

* Do nnt ovenighien lasieners, this 128
may strip threads or cause dam-
L age 1o other parts,

2o PASS THE WIRE ROPE over the sheave and through the hooin. Anchor it
to the drum aceording to instructions in the winch owners manual. Make

sure it passes under pins when cunniong theough the hoont See ligre 3.

Figure 2 — Cotler Pins
122 COMPLETE ASSEMBLY.

»  INSTALL THE WINCH HANDLE aceording (o instructions in the Winch
Owncer’s Manual.

n  INSERT TIHE QUICK RELEASE PIN in the cable cuide.

¢«  MAKL SURLE ALL FASTENERS are tightenced, und cotter pins properly
bent to seeure them in place, sce figure 2.

4 LUBRICATE THE ENTIRE CRANE.

bend arms back

=

Figure 3 - Assembling the Crane

s}
YN - NP e
¢ (e (Gl
V \ ‘\
/ i
winch )
mounted for pass the wire rope
under both clevis pins
ﬁg:;g:: ? P rounded end

of cable guide
faces ou!l

H
o
:’:tf:redf r pass the wire rope wick rei ‘
. o o ick release pin
; under both clevis pins q pmn
.’ RIGHT HAND Pt positioned down
operation

AB110-D1373C-0295 Exhibit [-2
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wwner's Manual for 51221 and 51228153 Fortable Davit Cranss

Important!

»  Limit nonuniform winding by

* Itis your responsihility (o detect
and account Tor dilferent factors
alfecting the candition and
perlurmumee of the cquipment,

keeping wension on the wire rope.

Exhibit I-2
Sheet 6 0f 18

General Theory cf Operation

THE PELE REQUIRED to moeve the load must not exceed the Yoad rating
ol the crane, Consider the total Torce required 1o move the Toad, not ihe
weiht of she loud.

TINS COUHIMENT CAN develop forees that will exceed the load raing, It
is the respoasibility ol the equipment user to limit the size of the lTaad. In-
spectihe conipment regularty for damage aceerding o the instruciions
contained in iy manual,

PERTFORMANCE RATINGS of the equipment are affected by the pusition
ol the homin. and the amount of wire rope you use.

LOAD RATING yepresents the maximum put) that can be placed on new

eguipmunt. Vosed vinings are assigned values Yor specilic wire rope lengihs.

LIFT varies with the position of the boom and the lenzth of the wive rope.
REACH vanies with the posttion of the boom,

DUTY RATHNGS refer 1o the type of use the cguipment is subject to. Con-
sider the fol sving when determining dury raneg,

ENVIROE S ENT: harsh environmentis include Bol, cobll, Jdoty, weil corro-

sive, or exg
ronmenis v ei Sossible.

cave surroundings. Profeet the eqgimment from harsh envi-

MAINTENA NCE: poor maintenanee, meaning paor cleaning, lulineshon,
or inspechion, lewds o poor operition and posable damage of the oyuip-
ment. Mindetize poor maintenance by carciuily Toliowing Gic instroe-
tions contiined in (his manual.

LOADING: severe loading includes shiock koading aird moving loads ihat
exceed the foad rating of the cquipmoni. Aveld shock loads, and do not
exceed the Waagd ating of the cquipment,

FREQUTRNAY O OPERATION: frequent ar fongtiy cperalions invrease
ek, and other come-

wear and s1ctea the Hile span of gears, bear s, sheay

opcratings

CONTACT Tiil i HORY FOR MORLE INFORNM CTTON,
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Owner's Manual for 5122M1 and 5122M185 Portable Davit Cranes page 7

22 Suggestions for Safe Operation

AWARNING,

DO the following:

Keep ai least 4 wraps of wire rope wonnd on the drum at all times, to serve
as anchor wraps. With less than 4 wraps oo the drum the wire rope could
come lanse, causing the Inad to lall.

Keep hands away from sheaves, gears, wire rope, and other moving parts of
the cquipment.

Keep all people, including operatars and yourself, away from the crane.
Keep out of the path of the load, and out of the path of 3 broken wire rope
that might snap back and cause injury.

DO NOT do the following:

Do not lifi people, or things over peaple. Do not walk or work under a load
or in the line of farce of any load.

Do not exceed the load rating of the crance ar any other component in the
svstem, To do so could result in failure of the equipment.

Do not use more than one cranc to move a load that exceeds the load rating
of a single crane. A shift in Inad weight could averload the equipment.

Do not use damaged or mallunctioning equipment. To do so could result in
failore of the equipment,

Do not modily the equipment in any way, To do e could cavse equipmeat
failore,

Do pot aperate the crane with guards vemaoved or improperly installed.

Do not divest your attention Irom (he operation. Stay alert to the possihility
ol accidents, and try te prevent them {rom happeniog.

Do nnt jerk or swing the load. Avaid shock loads hy starting and stopping the
load smaothly, Shock Wads everlaad the cquipment and may cause damage.

Do not use the erane 1o drag or pull loads. This will creale side pulls which
could damage the equipment or canse the load to Lip.

Do not leave a suspended load unattended. Place the load on the ground if it
must be left unattended.

. Exhibit I-2
Sheet 7 0f 18
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uwner's Manual for 5122M1 and 5122M15S Portable Davit Cranes

Important!

* When determining whether the

load will exceed the load rining,

consider the total lorce required
1o mave the load.

Exhibit I
Sheet 8 of 18

23 Preparing for Operation

CONSIDER THE OPERATION. Do not begin until you are sure you ¢an

perfonm the entire operation without hazsard.
INSPECT ALL COMPONENTS ol the system.

INSPECT THE CRANE and other cquipmenlt according to the Instructions
for Frequent Inspeciion,

INSPECT THE WINCH according 1o the instructions in the Winch
Owner's Manual.

OPERATORS must be in good health. alert. thoroughly trained in operating
the cquipment. and properly clothed (hard hat, safety shoes and safery
zlasses, no loosc clothing).

THE LOAD must be clear of other nbjects and free to move, Make sure the
Joad with not tp. sping rell away. orin any way move uncontrollably.

KNOW YOUR LOAD and make sure you do not exceed the load rating of
the crane or any other equipment in the svstem.

POSITION THE BOOM su the load hook is centered over the load. Avoid
side pulls which could damage the crane or cause the Inad to tip. Sce
figure 4.

b
[
!I

| Figure 4 — Positioning the Boom

cenler line cenler line

correct incorrect

A6110-D1373C-0995



Figure 5 — Attaching Load

latch closed
tight against
hook

‘ sling seated in
saddle of hook

Owner's Manual for 5122M1 and 5122M1SS Portable Davit Cranes page 9

Important!

Obey a stop signal rom anyone.

Maintain tension on the wire rope
to keep it tightly and evenly
wound on the drum.

I the erane and load arc not
visible during the entire operi-
tion, get help from another
person,

Appoint a supervisor il more than
one person is involved in the
operation. This will reduce
confusion and increase salety,

When lifting a load, use i tag tine
10 keep the load from swinging or
twisting, while keeping yourseif

away from the load. N

AB6110-D1373C-0995

24 Attaching the Load

[AWARNING]

Do not wrap the wire rope around the load. This damages the wire rope and
could cause the load (o fall. Use a sling ar other approved lifting device.

211 CLEAR QBIECTS from the path of the load so you can move it freely and
observe 11 at all times during the operation.

122 MAKE SURE THE WIRE ROPE is not twisted. A twisted wire rope could
cause the load (o spin when it is raised off the ground.

243 ATTACH THE LOAD using a nylon sling, or other approved lifting device.
Follow 1hie recommendations of the sling manufacturer.

«  SEAT THE SLING in the saddle ol the hook with the hook latch com-
pletely closed. See figure 5.

»  CENTER THE LOAD on the hook so 1 will remain balanced and not tip or

rotate (o one side,

25 Moving the Load

1t MOVE THE LOAD slowly and smoothly, only a small distance at {irst,
Muke sure the load is balanced and seeurely auttached before continuing.

o0 OPERATIE THE WINCH to raise or lower the Toad, Refer 1o the instruc-
tions in the Winch Owner's Manual.

:+a OBSERVE THE WIRE ROPE as il winds onto the drum. If it becomes
loose, uneven, or overlapped, stop the operation and rewind the wire rope
before continuing. Continued oneration with overlapped or uneven wire
rope can damage the wire ropuv and shorten its life,

::1 ROTATE THE BOOM (o move the lowd side-to-side.

RQTATE THE BOOM slowly and smoathly to avoid swinging the load or
causing shock loads. Do not jam the boem against other objects.

h  PUSH AGAINST THE BOOM al the midpoint between the mast and the
end of the boom. Do not push or pull the load, wire rope, or any other
part of the crane other than the hoom.

" Exhibit I-2 -
Sheat @ nf 1R



page 10 Owner’s Manual for 5122M1 and 5122M155S Portable Davit Cranes

a1 Cleaning the Crane

Important! T Clean the crane 1o remove dirt and help prevent rust and corrosion.

Increase the frequency of mainte- a CLEAN THE CRANE every six months or whenever it is dirty.

nance procedures if the cranc is: +  WIPE ALL EQUIPMENT with an mly rag 1o remove dirt and grease.

* Operated for long pericds. ) i .
»  LEAVE A LIGHT FILM of nit on all surfaces to protect against rust and como-

e Used to lift heavy loads. sion.

* Operated in wel. dinty. hot. or

. WIPE OFF excessive amouns of ol to aveid the accumulation of dirt.
cold surroundings.

1. REMOVE UNNECESSARY ORBJECTS from tbe area surrounding the
crane.

a2 Lubricating the Crane

\ Lubricate the crane propetly to help protect it fromn wear and rust. Read the
Importany! . e el e
lollowing instructions carefully.
= Make sure lubricant has a iem-
perature raling appropriate or the
ambient lemperures of the
operation.

s LUBRICATE THE ROLLER ASSEMBLY on the 522 base at least every
6 months. Use a grease brush to apply a light film of NLGI #2 grease 10 the
roffers and capscrew,

v:: LUBRICATE THE WHEELS on the 514 base at Jeast every 6 months. Use
a grease brush 1o apply a light fiim of NLGI #2 grease to the roller bearings
on the rear caster wheels. Apply 2 1o 3 drops of 150 arade gear oit to the
shalts onall wheels. Rotate the wheels 1o allow oil w penctrate, and wipe
ofT excess il to avord accumulation of din,

axr LUBRICATE ALL PINS at least every 6 months, Use a grease brush to
appily a tight tilm of NLGE#2 grease 1o all pins.

1. LUBRICATE THE WINCH a1 least every 6 months. Refer to the Winch
Owner's Manual [or instructions.

[LUBRICATE THE WIRE ROPE at leust cvery 6 months, by wiping a thin

coal of oil onto the wire rope using an oily rag.

Exhibit I-2

Sheet 10 of 18
° A6110-D1373C-0995



Owner's Manual for 5122M1 and 5122M1SS Portable Davit Cranes page 11

13 Inspecting the Equipment

L, | Important! IAWARNING|
‘— Do not use damaged or malfunctioning equipment. Place an *OUT OF OR-

DER" sign on the crane. Do not use Lthe ccane unlil the sign is removed by a
qualified mainienance person who has complefely corrected the problem.

* Start an inspeclion progriun as
500N as you put the crane into use,

* Appoint a qualified person to be
responsible for regularty inspect-

. \ Inspect the crane 1o detect signs of damage or poor operation before they
ing the equipment.

become hazardous.
« Keep written records ol inspec-
tion. This allows comparison with
comments from previous inspec-
tions 5o you can sce changes in
& | condition or performance.

) CONSULT APPLICABLE CODES AND REGULATIONS for specific
rules on inspecting the crane and olher equipment.

a3 REFER TO THE W]NCH OWNER'S MANUAL for information regarding
winch inspection.

ar2  Instructions for Frequent Inspection

Perform frequent inspections:

@ VISUALLY—INSPECT the entire crane and all other equipment involved in

* Before each operation. ,
the operation.
» Every 3 hours duning uperation. )
» Check all equipment for cracks, dents, bending, rust, wear, corrosion and
* Whenever you notice signs alf ather damaec.

damage or poor operation.

+ Make sure the wire rope is installed correctly and anchored securely 1o
the drum.

+ Muke sure the entite crane is properly lubricated.
!, + Make sure all fasteners are tight and secure.
= Makue sure mounting Tasicners are tightened securely,

= Muke sure the foundation is in good condition, and capable of supporting
the crane and 1ts load uader all 1aad conditions.

r  TEST CRANE PERFORMANCE by moving a test load of 100 pounds.

» Listen lor unusual noises, and look tor signs of damage as you operate
the crane.

»  Make sure the wire rope winds evenly and tightly onto the drum. If it s
loose or uneven. vewind it before continuing.

g »  Make sure the load moves smwoothly, without hesitation or strain, and
that the winch handle rotates frcely in both directions.

* Muke sure the boom rotates [veely when you push it, and remains s1a-
tionary when you release il.

* Check the brake, Raise the Joad. then lower it and stop it a few feet off
the ground. If the load continues 10 coast or creep, the brake may be in
necd of repair or adjustment.

Compleicely carrect all problems before continuing. Use the Troubleshooting
Chart io help determinc the cause of cerlain problems. See table 2,

-ExhibitI-2
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Perform periodic inspectinns:

Every 6 months.,

Whenever you return the crane fo

service from storuge,

Whenever you notice damage or

poor operation in a frequent
inspection.

Whenever you have, or think vou
may have, overloaded or shock

loaded the crane.

/

Figure 6 - Broken Wires

Wire rope assembly mus!t be replaced
if more than & wires are broken in one
lay, or if more than 3 wires are broken
in one strand in one lay.

Exhibit I-2
‘Sheet 12 of 18
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Insteactions far Periodic Inspection

VISUALLY INSPECT the crane and all ather equipment.

Check the finish for wear, faking, or other damage.

Check ail equipment for cracks, dents, bending, rust, wear, corrosion and
ather damage. If the crane was overloaded, or tf you notice cracks and
ather signs of overloading. check for damage using magnetic or chemical
crack detecting procedures.

Check all fasieners for stripped threads, wear, bending, and other damage.
Make sure the entire crane is properly lubricated.
Make sure the wheels on the 514 base rotate freely.

Mazke sure all labels and plates are readable. firmly attached, free of
damage and clean. Replacements are aviilable from the factory.

REMOVE THE WIRE ROPE ¢ntirely from the crane.

Always wear protective clothing when handling wire rope.

Check the entire length of wire rope for bent wires, crushed areas, bro-
ken or cut wires, corrosion. and other damage. Carefully inspect areas
that pass over sheaves or through roller suides.

Note the location and concentration of broken wires. Replace wire rope
if more than & wires are broken in one lay. or more than 3 wires are
broken in one strand in one lay. Sce figure 6.

Make sure the load hook or other device is securely autached (o the wire
rope, ind the wire vope where iis attiched is not frayed, corrnded, hro-
ke, or otherwise damaged.

Measure the throat opening. thickness. and twist of the hook. Replace the
hook if it shows signs of dumage. See figure 7.

Mike sure hook latch opens withe ot binding and closes when released.

Chieck the anchor holes in the drum and the surrounding area for signs of
wear or distorion.

A6110-D1373C-0995
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Figure 7 — Load Hook
inspection

twist

throat

) /( opehning

thickness
~ b

The wire rope assembly must be
replaced if the throat opening is 15%
wider than nominal, if the thickness is
10% less than nomineal, or if the hook is
twisted 10° or more.

Figure 8 — Rope Diameter

correct incorrect

The wire rope assembly must be
replaced if the diameler measures

less than the minimum diameter at any
poinl.

wire rope

diameter minimum diameter

148 in 7/64 in {,1094 in}

3/16in 11/64 in {1718 in)
‘A6110-D1373C-0995
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« PLACE 100 POUNDS of lension on 1he wire rope.

+  Measure ihe diameter of the wire rope, especially in areas where wear is
noticeable. Replace the wire rope if the diameter measures below the
minimum diameler at any point. See figure 8.

« REMOVE THE WINCH and inspect it by following the instructions in the
Winch Owner’s Manual.

¢ DISASSEMBLE THE CRANE, and inspect each part for damage.

r  REMOVE THE CRANE BASE from the foundation,
* Check fasteners for stripped threads, wear, bending, and other damage.

« Check the foundation for cracks, corrosion, and other damage.
¢ FASTEN THE CRANE BASE securely 10 the foundation.
» REASSEMBLE THE CRANE.

+  TEST CRANE PERFORMANCE by operating the crane with a test load
equal to the load rating.

» Listen for unusual noises, and look for signs of damage as you operate
the crane.

» Make sure the wire rope winds evenly and tightly onto the drum. If it is
loase or uncven, rewind it hefore continuing.

* Make sure the load moves smoothly, without hesitation or strain, and
that the winch handle rotates freely in both directions.

» Make sure the boom rotates freely when you push it, and remains sta-
tionary when you release it.

* Check the brake. Raise the load, then lower it and stop it a few feel off
the ground. If the load continues to coast or creep, Lhe brake may be in
need of repair or adjustmen’.

Completely correct all problems before continuing. Use the Troubleshooting
Chart to help determine the cause of certain problems. See table 2.

‘Exhibit I-2
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, Table 1 - Inspection Checklist checked boxes indicate damage or probiem in need of repair
damages problems
general [ tinish '\.;éailvhered, Ilaking._olherwise damaged T [ équipmenl not properly lubricated
[ ] parts cracked, bent, rusled, worn, otherwise damaged [ 7] unusual noises, other signs of maltunction
foundation []ioose, unstable, olherwise damaged [ 7] not level - boom swerves
tasteners [ 1 stripped threads, bent, worn, otherwise damaged [ ]loose, not tightened 1o he proper torque
boom assembly__-AD holes worn, distorled, or otherwrs_e_d-é‘r;‘ét::;;a—m o Lj does not rotate freely -
winch assembly _'ﬂraefars beanngs “and other parls worn, otherwise a;‘mmag';-e-d_ | ] winch jerks or hesitates under load
I‘] brake corroded, cracke:d, warn, otherwise damaged D brake does not operalte properfy
sheaves U holes worn. dls'loried. ar alherwise a_é}na—ge—d—-m_—- T |__] ] does nol rotate freely
wire rope f[__ITjer_u crushed b—lae_r\;'-a:t‘a-_c?a_maged o | "] wire rope loosely ar unevenly wound
| 7] broken wires, see fligure 6
replace if more than 6 wires in one lay, number per strand =
or 3 wires in ane strand in one lay, are braken number perlay =
[] diameter reduced, see figure 8
replace il diameler 's excessively worn diameter =
end connections [[] corroded. rusted, worn, clherwise damaged (] not securely attached
load hook []twisted, bent, worn, atherwise damaged, see figure 7 [] hook latch fails to close when released
replace if twist is 1) degrees or more twist =
replace if lhroal width is 15% larger than nominal throat width =
replace if thickness is 10% less than nomlnal thickness =
Eb-;l;-a‘nd;ﬁt;s U dnr!y, |IIeg|ble olherwue damaged - | ] loosely attached or r;issing
comments o e . e e
- - n - ¢ —

authorized signature _ _ _ e . date r

ExhibitI-2
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;.4 Repairing the Crane

i , w41 GET FACTORY AUTHORIZATION for all repairs. Unauthorized repairs

k_/ mportant: will void the warranty, and may lead to damage or failure of the crane.

= Itis your responsibility (o deter-
mine when to replace parts.
When considering whether (o
continue using a part or lo replace
it, remember that replacing it is
the best way 10 avoid further

equipment damage. s REMOVE THE FINISH from damaged areas, down to the bare metal.
* Appoint a qualified person 1o be

responsible for all repairs (o the
equipmenl.

w12 REPLACE DAMAGED OR POQRLY OPERATING PARTS with Thern
repair parts.

243 REFINISH AREAS where the paint is worn or flaking. A good finish helps
o protect against corrosion and weather damage,

r  CLEAN THE AREA thoroughiy.

¢ REPAINT with a high quality primer and finishing coat.

L. 3a4 TO ORDER REPAIR PARTS, conlact your local dealer. Include the fol-
lowing information when ordering:

* model number

+ serial number (or code number)

* parl number

* date purchased, and from whom

* description of what happened, or what is wrong

* your name and return address

. 4 Table 2 - Troubleshooting Chart

problern cause correction
overheating * operated too long without resi........................ allow to cool
*1oad 100 heavy ... lighten load
* poof lubfication .........c.c.ccceiiv s, iNSpeC! and lubricate as necessary
s bearing seized UP .......ccoveeecvie e ccciviraee- .. iNSPeCt and replace as necessary
boom bounces up and down * lpad too heavy ... lightlen load
* mounting bolls 1005e ..o, tighien mounting bolts 10 proper torque
* sheave worn or damaged .........oocooveeieeeeence, inspect and replace as necessary
+ loundation loose or unlevel ........................... inspect and repair as nacessary
‘ * winch gears worn of damaged ...........c.......... inspect and repair as necessary
boom does not rotate ' = rotation points contaminated or worn ..............inspect and repair as necessary
« flange bearing broken or locked .................... inspect and replace as necessary
boom swerves = foundation loose orunlevel ... inspecl and repair as necessary
* mast bent, dislorted, of leaning inspect and repair as necessary
unusual noises
high pitched squeak * poor lubrication ...............cccevveciinciseeccven... [Ubricate entire crane properly
grinding noise + contarninated lubricanl at rotation points ........clean and lubricale rotation points
rattling noise * loose bolis, set screws or other fasteners ...... tighten all bolts and other fasteners
Refer to the Winch Owner's Manual for possible problems with the winch and brake.

A6110-D1373C-0995 - Exhibit I-2
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Important!

* Keep a record of what you ship,
and when you send it.

Exhibit I-2
Sheet 16 of 18
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a1 Transporting the Crane

11 REMOVE THE WIRE ROPE from the crane il necessary, by disconnecting
it from the winch drum.

ar:  FOLD THE BOOM DOWN by remowing the rear pin and fowering the
hoom until it rests against the mast. Replace 1he pin Lo avoid Joosing it.

ara PACK THE CRANE for transport, using the original packaging materials,
il appropriate.

2112 INSPECT THE CRANE according 1o the Insiruetions for Frequent Inspec-
tion before installing it for operation.

az Storing the Crane

21 REMOVE THE WIRE ROPE Irom the crane if necessary, by disconnecling
it [rom the winch drum.

42> FOLD THE BOOM DOWN, or remove the boom from the mast.

123 STORE THE CRANE in a cool ¢lean place away from corrosive chemicals
and moisture.

114 SEAL THE CRANE in plasiic with o desiccamt to help protect it from rust,
corrosion, and other damuage.

125 INSPECT THE CRANE according 1o the Instructions for Periodic Inspec-

tion belore installing it for operation.

AG110-D1373C-0995
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Portable Davit Crane

~ WModel 5122M1

page 17

fMode! 5122M155

A6110-D1373C-0995

Hem  descripllon o part number  qty. part number qty.
1 Flange Bearing 2.8901D x 3.500D x 2.25 NYLATRN 81914 1 B1914 1
2 Mast 81483 1 B2467 1
3 Boom B1428 1 B2481 1
4 Clevis Pin 500 x 3,766 SST A2840 2 A2840 2
5 Hair Pin Cotter .500/.750 5ST - _ A2Baa 2 Ad4453 2
6 Clevis Pin .312 x 1.262 SST A2838 1 A2839 1
7 Coflter Pin .125 x .750 SST A3997 1 A3997 1
8 Sheave 2.500D x .375x .219 GR A2063 1 A4466 1
9 Cable Guide SST B2423 1 B2483 1
10 Quick Release Pin .250 x .750 SST 303 A3996 1 A3996 1
1 Capscrew HxHd .375-16NC x 1.000 SST A3355 2 A3355 3
12 Hex Nut Nylk .375-16NC SST A4325 2 —
13 Hand Winch M4021PB-A 1 M4041PBSS-A 1
14 Lock Washer HISpr 375 SST — A3357 3
15 Hex Nut .375-16NC SST — A3356 3
5 4
11,12 .
(11, 14, 15 for 5122M1SS)
13
o
O
2
1
Exhibit I-2
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Mode! 522 Base
A_Agel_uc_rllpgiqon porl number
Base C1250

Capscrew HxHd .500-13NC x 4.500 58T A4198
Lock Washer HiSpr. 500 SST A3937
Hex Nut .500-13NC SST A4717
Roller A2061

Modol 514 Wheo! Base - v

item description o part number qu:r_
1 Base C1252 1
2 Capscrew HxHd .375-16NC x 2.500 ZNPL GRS A3518 4
3 Hex Nut .375-16NC ZNPL GR5 A3231 4
4 Lock Washer HISpr .375 ZNPL A2926 4
5 Wheel o . A2023 2
6 Clevis Pin .500 x 2.266 A2024 2
7 Flat Washer SAE .500 ZNPL A2332 2
8 Cotter Pin .125 x 1,000 STL ZNPL A3179 2
9 Capscrew HxHd .500-13NC x 4.500 ZNPL GRS A3135 1
10 Hex Nut .500-13NC ZNPL GR2 Ay o
11 Lock Washer HISpr .500 ZNPL A2930 1
12 Socket Base ) 512 1
12
9,19, 11
\
. 6,7,8
2,5, 4

Exhibit I-2 )
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INCORPORATED .

 Read this Owner’s Manual
* thoroughtly 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 Thern, Inc., PO Box 347,
Winona, MN 55987,
. 507-454-2996.

Owner’

For The
Model M4021PB
Spur Gear Hand Winch

Exhibit I-3
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Limited Warranty

.
Ta

Thern;. Inc, warrunts its products sgainst defects in material or worknsmship for one year from the duie of purchase
hy the ariginal using huycr, or il this date cannot be estahlished, the date tbe product was sold by Them, Inc. to the
dealer. To make a claim under this warranty, the product must be returned, prepaid, directly 1o Thern, Inc., 5712
Indusirial Park Road, Winona, Minnesota 55987, The following information must accompany the product: the date
of purchese, the description of the ¢laimed defect, and a completc explanation of the circumsiances involved. If the
product is found to be defective, it will be repaired or replaced free of charge, and Thern, Inc. will reimburse the
shipping cost.

This warranly does not cover any damage due 10 accident, misusc, abuse, or negligence. Any uneauthorized
alteralion, repair or modification of the product outside the Themn. Inc. factory shall void this wartanty. Factory
authorization musl be in writing from Them, Tnc.

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 IMPLIED
WARRANTY ON THIS PRODUCT. EXCEPT TO THE EXTENT PROHIBITED BY APPLICABLELAW, ANY
IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ON THIS
PRODUCT IS LIMITED IN DURATION TO THE DURATION OF THIS WARRANTY.

Some states do not allow the exclusion or limilation of incidental or consequential damages, or allow limitations
on how long an implied warranty lasts, so the above limitalion or ¢aclusion may not apply lo you. This warranty
gives you specific legal rights, and you may also have nther rights which vary from stale 1o siate,

Nole:"Therﬂ, Inc. reserves the right (0 chanpe the design or disconitinue rhe productinn of any product
without prior notice. :

About This Manual

The Occupational Safety and Health Act of 1970 states that it is the employer’s
responsibility to provide a workplace free of hazard. To this end, all equipment
should be installed, operated, and maintained in compliance with applicable trade,
industrial, federal, state, and local regulations. Tt is the equipment owner's respon-
sibility to obtain copies of these rcgulations and to determine the suitability of the
equipment to its intended use. ‘ '

This Owner's Manual, and warning labels attuched to the equipment, are 10 serve
as guidelines for hazard-free installation, operation, and maintenance. They
should not be understood to prepare you fo- every possible situation.

Tht.:rinformalion contained in this manual is applicable only to the Thern
Model M4021PB Spur Gear Hand Winches. Do not use this manual as a
source of information for any other equipment.

The following symbols are used for empbasis throughout this maaual:

AWARNING]

Faiwre 10 follow *WARNING!" instructions may result in equipment damage,
preperty damage, and/or serious personal injury.

ACAUTION]

Failure to follow ‘CAUTION!" instructions may result in equipment damage,
properly datnage. and/or minor personal injury.

Important!

Fallure to follow ‘important!” instructions may result in poor performance of
the equipment,

A5351-D1295C-0594
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i

r:
L
o
"

Suggestions for Safe Operation

" JAWARNING|

" DO the following:

Read and comply with the guidelines set forth in this Owner’s Manual. Keep
this manual, and all labels attached to the winch, readable and with the
equipment at all times. Contact Thern, Inc. for replacements.

Check lubrication before use.

_ Instal} the wire rope securely to the winch drum.

" Keep at least 4 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 away Irom the dr‘um, 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 any other component in
the system.

Do not use more than gne 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 pse damaged or matfunctioning equipment. To do 50 conld result in

, failure of the equipmentL.

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 attention 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 starting and stopping the
lead smoathly. Shock loads overoad the equipment and may cause damage.

Do not lifi loads or pull loads on an incline unless the winch is equipped

" with a brake.

Do not leave a suspended load unattended, Place the {oad on the ground if it

. must be left upattended.

Exhibit I-3
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Important!,

* Inspect the winch immediately
‘ followjng installation according
" to the Instructions for Periodic
. Inspection. This will give you a
" re¢ord of the condition of the
* winch with which to compare
future ins'pef:ti'c‘m's. '
-|"«1 A qualified professional should
inspect or désign the foundation
_to insure that it will provide
adequate support.

* Locate the winch so it will be
+ visible during the entire operation.

* path of a broken wire rope that could snap back and cause injury.

Ownet's Manual for Thern Model M4021PB Spur Gear Hand Winch

11 Installing the Winch

AWARNING

Do nol install the winch in an area defined as hazardous by the National
Electric Code, unless installation in such an area has been thoroughly ap-
proved, ‘

Do net 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

'

Attach the winch to a rigid and level foundation that will support the winch
and its load under all load conditions, including shock loading.

v CONSULT APPLICABLE CODES AND REGULATIONS for specific
rules on installing the equipment.

iz LOCATE THE WINCH in an area clear of traffic and ebstacles that could
interfere with operation. Make sure the winch is accessible for maintenance
and operation.

112 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 1.

e FASTEN THE WINCH securely to the foundation.
CONTACT A QUALTFIED PROFESSIONAL FOR MOUNTING INSTRUCTIONS.

Important!

* Use a sheave or roller guide to
direct the wire rope to the drum
whenever possible,

+ Install sheaves, tracks and other
equipment so they will remain
fixed under all load conditions.
Follow the recommendations of
the equipment manufacturer.

» Use sheaves of proper diameler to
minimize wear on the wire rope.
Follow the recommendations of
the sheave manufacturer.

Exhibit I-3
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Figure 1 — Maintaining the Fleet Angle

« When wire rope travels over a sheave or through a roller guide — maintain fieet
angle by locating the sheave or guide an appropriate distance from the drum,
shown as distance “A”".

smooth drum___
fixed sheave or | —
/ roller guide
C 1/2 1o 1-1/2 degrees center
[~ line
[ CE——
cistance "A"

» When wire rope travels directly to the load — maintain fleet angle by controlling
side-to-side movement of the load with tracks or guide rails. Allowing the load to
move [oo far to one side causes stress on the drum flange which may cause

damage,
load smooth drum ___
[ | —
1/2 to 1-1/2 degrees center
line
tracks or guide rails —

A5351-D1295C-0594
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[ Tmportant!

* Use wire rope and other ngging
equipment rated for the size of the
largest load you will be moving.

* Do not drag the wire rope through
dirt or debris that could cause
damage, or poor operation.

* Always wear protective clothing
when handling wire rope.

Figure 2 - Flange Clip
Anchor

drum end view

typical instailation shown
| right lay - underwound

Figure 3 — Quick
Disconnect Anchor

pull forward
4 to lodge the
end siop in
the siot

drum end view

typical installation shown
right lay - underwound

AS5351-D1295C-0594

12 Installing the Wire Rope

|AWARNING|

i 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 secared wire rope

could come loose from ils anchor and allow the load to fall,

121 PURCHASE THE PROPER WIRE ROPE for your application. Keep the
following in mind when setecting a wire rope. Contact a reputable wire rope
supplier for help.

. BREAKING STRENGTH of new wire rope should be at least 3 times
ereater than the largest load placed on the winch. If loads are lifted or
pulled on an incline, the breaking 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. :

v 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
5/16 inch.

122 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,

123 ANCHOR THE WIRE ROPE 10 the drum using either the flange clip or
quick disconnect anchor.

. FLANGE CLIP ANCHOR. See figure 2.
* PASS THE END OF THE WIRE ROPE through the hole in the flange.

« INSERT THE CARRIAGE BOLT, loop the wire rope around the bolt,
and instail the clip so the wi.¢ rope is held by the curves of the clip.

» INSTALL THE JAM NUT and tighten it until the wire rope is flattened
against the drum flange.

»  QUICK DISCONNECT ANCHOR. Sce figure 3.
+ PUSH THE END STOP through the large center hole in the drum flange.
* PULL THE WIRE ROPE forward to lodge the end stop in the slot,

124 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.

125 - 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 ont the drum at all times.

Exhibit 1-3
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Important!

= Limit ﬁonuniform'winding hy
keeping tension on the wire rope
and by maintaining the propcr
fleet angle.

* It is your responsibility to detec
and account for different factors
affecting the condition and
performance of the equipment.

Exhibit I-3 -
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General Theory of Operation

THE PULL REQUIRED 10 move the loidd must not exceed the load rating
ol the winch. Consider the wtal Toree requiired (o move the load, not the
weight of the load.

THIS EQUIPMENT CAN develop forces that will exceed the load rating.
It is the responsibility of the equipment user to limit the size of the load.

Inspect the equipment regularly for damage accordihg 10 the instructions
contained in this manual, ' '

USE A DISC BRAKE on all hand winches used 1o lifi loads or pull loads

. on an incline.

PERFORMANCE RATINGS of the equipment are affected by the amount
of wire rope wound on the drum, the way in which it is wound, and the way
the winch is used.

DRUM CAPACITY depends on how tightly and evenly the wire rope is
wound on the drum. Actual drum capacities are usvally 25-30% less than
values shown in performance tables, due 10 loose winding and overlapping.

FORCE REQUIRED TO LIFT the load increases with each additional laver
of wire rope wound onto the drum. The value shown in performance tables
is based on an empty drum and maximum handle length.

LOAD RATING represents the maximum pull that can be placed on new
equipment. Load ratings are assigned values for specific amounis of load
travel or wire rope accumulation. The load rating decreases ax Jayers of
wire rope accurnulate on the drum.

DUTY RATINGS refer to the type of usc the equipment is subject to, Con-
sider the following when determining duty raling.

ENVIRONMENT: harsh environments include hot. cold, dirty, wet, corro-
sive, or explosive surroundings. Protect the equipment from harsh envi-
ronments when possible.

MAINTENANCE: poor mainienance, meaning poor cleaning, lubrication,
or inspection, Jeads to poor operation aind possible damage of Lhe equip-
ment. Minimize poor maintenance by carefully following the instruc-
tions contained in this manual.

LOADING: severe toading includes shock loading and moving ioads thal
exceed the load rating of the equipment. Avoid shock leads, and do not
exceed the load rating of the equipment.

FREQUENCY OF OPERATION: frequens or lengthy operations increase
wear and shorien the life span of gears, bearings, and other components.
Increase maintenance of the equipment if used in freguent operations,

CONTACT THE FACTORY FOR MORE INFORMATION.

A5351-D1295C-0594
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22 Suggestions for Safe Operation

|AWARNING|

DO the following:

Keep at least 4 wraps of wire rope wound on the drum at all times, to serve
as anchor wraps. With less than 4 wraps on Lhe drum the wire rope could
come loose, causing the load to fall, :

Keep hands away from the drum, gears, wire rope, and other moving parts
of the equipment. :

Keep all people, including operators and yoursell, away from the winch.
Keep out of the path of the load, and out of the path of a broken wire rope
" that might snap hack and cause injury.

DO NQOT do the lollowing:

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 any other component in the
system. To do so could result in lailure of the equipment.

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 use damaged or malfunctioning cquipment. To do so could result in
failure of the equipment.

Do not modily the equipment in any way. To do so could cause equipment
lailure.

Do not operate the winch with guards removed or improperly installed.

Do not divert your attention from the operation. Stay alert to the possibility
of accidents, and try to prevent thum from happening,

Do not jerk or swing the load. Avoid shock loads by starting and stopping the
load smoothly. Shock loads overload the equipment and may cause damage,

Do not 1ift loads or pull loads on an incline unless the winch is equipped with
a brake.

Do not leave a suspended load unattended. Place the load on the ground
before leaving it unattended.

Exhibit I-3
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Important!

*  When determining whether the
load will exceed the load rating.
consider the 1otal force required
10 move the load.

o

Exhibit I-3
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23 Breaking-In the Winch

s BREAK-IN OCCURS during the first 10 hours of normal operalion. During .

break-in, mating surfaces hbecome polished, and clearances increase. This is
desired Tor etlhicient operation of bearings and gears.

INSPECT THE WINCH following break-in according to the Instructions
for Periodic Inspection.

A2

bR

Preparing for Operation

CONSIDER THE OPERATION. Do not begin unlil you are sire you can
perform the entire operation without huzard,

INSPECT ALL COMPONENTS of thic system.

INSPECT THE WINCH and other equipment according to the Instructions
for Frequent Inspection.

OPERATORS must be in good healih, alert, thoroughly trained in operating
the equipment, and properly-clothed ¢(hard hat, safety shoes and safety
slasses. no loose clothing).

THE LOAD must be cicar of vther objects and free 1o move. Make sure the
load will not tip, spin, roll away, or in any way move uncontrollably.

KNOW YQUR LOAD and muke sure you do not exceed the Joad rating of
the winch or any other equipment in the syslem.

A5351-D1295C-0524
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tight-against
hook

l' sling seated in
saddle of hook

Important!

-Obey a stop signal from anyone.

Maintain tension on the wire rope
to keep it tightly and evenly
wound on the drum.

If the winch and load are not
visible during the entire opera-
tion, get help from dnother
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
10 keep the 1oad from swinging or
twisting, while keeping yourself
away from the load.

Remove the winch handle when
the winch is not in use, to heip
avoid unauthorized use.

A5351-D1295C-0594
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' page 9

. 151

182 -

2s Attachin_g the Load

T |AWARNING

Figure 4.~ Attaching Load| 4WARMNG

R ... .7, 7 [ Donotwrap ihe 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 from the path of the load so you can move it fi'eg]y and

" observe it at all times during the operation.

ATTACH THE LOAD using a nylon sling, or other approved lifting device.
Follow the recommendations of the sling manufacturer.

' SEAT THE SLING in the saddle of the hook with the hook latch com-

pletely closed. See figure 4.

CENTER THE LOAD on the hook so it will remain balanced and not tip or
rolate (o one side.

© 2.6

1a.1

5
N
o

Moving the Load

MOVE THE LOAD slowly and smoothly, only a small distance at firs1.
Make sure the load is balanced and securely attached before continuing.

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
continping.

OBSERVE THE WIRE ROPE as it winds oato the drum. If it becomes
loose, uneven, or overlapped, stop the operation and rewind the wire rope
before continuing. Continued operation with overlapped or uneven wire
rope can damage the wire rop~ and shorten its life.

Exhibit I-3
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Important!

Increase the frequency of mainte-
nance procedures if the winch is:

= Operated for long periods.
* Used to pull heavy loads.

= Operated in wet, dirty, hot, or
cold surroundings.

Important!

= Make sure lubricant has a tem-
perature rating appropriate for the
ambient temperatures of the
operation,

Exhibit I-3
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a1 Cleaning the Winch

L

32

Cleuan the wineh to remove dirt and help prevent rust and corrosion.
CLEAN THE WINCH every six months or whenever it is diny.
WIPE ALL EQUIPMENT with an oily rag to remove dirt and grease.

LEAVE A LIGHT FILM of oil on all surfaces to protect them against rust
and corrosion.

WIPE OFF excessive ammounts of otl 1o avoid the accumulation of dirt.

REMOVE ALL UNNECESSARY OBJECTS from the area surounding the
winch.

32 Lubricating the Winch

Do not over lubricate the brake bushings. Over lubricating may cause oil to
leak onto the friction discs, which may damage the friction discs or result in

poor operation of the disc brake,

Lubricate the spur gears before each operation, and periodically during
operalion. Failure to lubricate the gears will cause damage or deformation of
gear teeth,

A4

[Lubricate the winch properly to help protect it from wear and rust. Read the
following instructions carefully.

CONSULT MANUFACTURER'S RECOMMENDATIONS for specific
information on lubricating the wisc rope and other equipment,

LUBRICATE WINCH BEARINGS AND SHAFTS at least every 6 months.

APPLY 2 TO 3 DROPS of 150 grade gear oil to bearings and shafts at al}
friction points.

ROTATE THE DRUM several times to allow the oil to penetrate, and wipe
off excess oil to avoid accumulation of din,

LUBRICATE WINCH GEARS before every operation and at [east every 10

hours dunng operation,

APPLY A LIGHT FILLM of open gear lubricant to the gear teeth on all
gears.

USE SPRAYON 201 or equivaient open gear lube. For dirty conditions use
a dry lubricant such as dry graphite or Moly.

LUBRICATE THE DISC BRAKE at least every 6 months. Place I or 2
drops of 150 grade gear ail into the hole in the brake housing marked “oil",
and turn the brake several times to allow the oil 1o penetrate.

LUBRICATE THE WIRE ROPE by following the wire rope manufacturer’s
recommendations.

A5351-D1295C-0594
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Impb:lzlllht!

* Start an inspection program as soon
.as y'ou 'pul the winch into use.,

. Appo:nt a qualified person 10 be

responsible for regularly mspect-
o mg the cqunpment

. IKeep wrilten records of mspec-
commeits from previous inspec-

tions 5o you can see changes in
condition or performance.

tion, Thls a)lows companson with |

Perform frequent inspections:
» Before each operation.
= Every 3 hours during operation,

* Whenever you notice signs of
damage or poor operation,

A5351-D1295C-0594

3a Inspecting the Equip;ment'

A‘WARNlNG

Do not use damaged or malfunctioning equ:pment. Place an “OUT OF ORDER” Y .
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 operauon bcfore lhcy

become hazardous. i

3. CONSULT APPLICABLE CODES AND REGULATIONS for spcmﬁc
rules on inspecting the wmch and other equipment.

132 CONSULT MANUFAC’I‘URER S RECOMMENDATIONS for informa-
tion on inspecting the wire rope and other equipment.

333 Instructions for Frequent Inspection

»  VISUALLY INSPECT the entire winch and all other equipment involved in
the operation.

= Check all equipment for cracks, dents, bending, rust, wear, corrosion and
other damage.

» Make sure the wire rope is installed correctly and anchored securely to
the drum.

» Make sure the winch and brake are properly lubricated.
* Make sure the set screw holding the handle in place is tight.
* Make sure mounting fasteners are tightened securely.

* Make sure the foundation is in good condition, and capﬁble of supporting
the winch and its load under all Joad conditions.

v TEST WINCH PERFORMANCE by moving a test load of 100 pounds.

« Listen for unusua noises, and look for signs of damage as you operate
the winch,

* Make sure the wire rope winds evenly and tightly onto the drum. If it is
foose or uneven, rewind it before continuing.

* 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 the cause of certain problems. See table 2,

Exhibit I-3
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Perform periodic inspections:
* Every 6 months,

* Whenever you return 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

Wire rope assembly must be replaced
it more than 6 wires are broken in one
lay, or if more than 3 wires are broken
in one strand in one lay.

Figure 6 - Load Hook
Inspection

twist —

l;hickness
,_Q_LL

The wire rope assembly must be
replaced if the throat opening is 15%
wider than nominai, if the thickness is
10% less than nominal, or if the hook is
twisted 10° or more.

Exhibit I-3
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Instructions for Periodic Inspection
P

VISUALLY INSPECT the winch and all other equipment.

Check the finish for wear, flaking, or other damage.

Cbheck all equipment for cracks, dents, bending, rust, wear, corrosion and
other damage. If the winch was overloaded, or if you notice cracks and
other signs of overloading, check for dumage using magnetic or chemical
crack detecting procedures.

Check all fasteners for siviped threads. wear, bending, and other damage.
Check the foundation for cracks, corrosion, and other damage.
Make sure the winch and brake are properly lubricated.

Make sure all labels and piates are readable, firmly attached, free of
damage and clean. Replacements are available from the factory.

REMOVE THE WIRE ROPE euircly from the drum.

Always wear prolective clothing when handling wire rope.

Check the entire length of wire rope for bent wires, crushed areas, bro-
ken or cut wires, corrosion, and oiher damage. Carefully inspect areas
that pass over sheaves or through roller guides. ’

Note the location and concentration of broken wires. Replace wire rope
it 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.

Make sure the load hook or other device is sceurely attached (o the wire
rope, and 1he wire rope where it is attached is not frayed, corroded, bro-
ken, or otherwise damaged.

Measure the throat opening, thickness, and twist of the hook. Replace the
hook if it shows signs of damage. See figure 6.

Make sure hook latch opens without 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 wire rope, especially in areas where wear is
noticeable. Replace the wire rope if the diameter measures below the
minimum diameter at any point. See figure 7.

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 hands.

Check for excessive movement indicating worn or loose gears, bearings,
or shafts.

Disassemble the winch and brake if necessary. Inspect gears, bearings,
spring pins, and shafts foy wear, corrosion, distortion, and other damage.

A5351-D1295C-0594
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Figure 7 - Rope Diameter

correct incorrec!t

The wire rope assembly mus! be
replaced lf the diameter measures
less than the minimum diameter at any
point.

FASTEN THE WINCH securely 1o the foundation,

INSTALL THE WIRE ROPE.

pagé 1

TEST WINCH PERFORMANCE by operating the winch with a test load
equal to the Joad rating.

the winch,

-Listen for unusual noises, and look for signs of damage as you operate

Make sure the wire rope winds evenly and tightly onto the drom. If it is

loose or uneven, rewind it before continuing.

Observe the rotating drum, look for 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

wire rope .
diameter minimum diameter
18 in 7/64 in (.1094 in) T \
) is turned clockwise.,
316 in 11/64in {1719 in) dclo

Check the brake. Raise the load, then lower it and stop it a few feet off
the ground, If the load conlinues 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.

checked boxes indicate damage or problem In need of repair

Table 1 — Inspection Checklist

damages

problems

general |_} finish weathered, flaking, otherwise damaged
[] parts cracked, bent, rusted, worn, otherwise damaged

[ 7] winch jerks or hesilates during operation
[] unusual noises, other signs of mattunction

fasteners [] stripped threads, bent, worn, otherwise damaged

D loose, not tightened ta proper torque

gears [[] excessively worn, cracked, corroded, otherwise damaged

[[]loose or improperty lubricated

brake assembly D brake corroded, cracked, womn, otherwise damaged-

[] brake does not operete properly

drum [] ancher hole worn, disiorted, otherwise damaged

[[] excessive movement or backlash

wire rope [ bent, crushed, otherwise damaged
[[] broken wires, see figure 5

replace if more than 6 wires in one lay,

or 3 wires in one sirand in one lay, are broken
[] diameler reduced, see figure 7

replace if diameter is excessively worn

end connections [] corroded, rusted, worn, otherwise damaged

[] wire rope loosely or unaventy wound

number per strand =
number per lay =

diameter =
[] not securely attached

hook or other device D twisted, bent, 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

[] hook lateh fails 1o close when released
twist =
throat width =
thickness =

labels and plates [[] dirty, illegible, otherwise damaged

[[]loosely attached or missing

comments

authorized signature

dete

AS351-D1295C-0594
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Important!

 Itis your responsibility 1o deter-
mine when to replace parts.
When considering whether 1o
continue using a part or to replace
it, remember that replacing it is
the best way 10 avoid further
equipment damage.

* Replace all spring pins and
retaining rings when you disas-
semble the winch or brake for
repair or replacement.

*  Appoint a qualified person to be
responsible for all repairs 1o the
equipment,

Exhibit I-3
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3.4 Repairing the Winch

LR L

344

GET FACTORY AUTHORIZATION for all vepairs. Unauthorized repairs
will void the warranty, aned may lead to damage or Tailure of the winch.

REPLACE DAMAGED OR POORLY OPERATING PARTS with Thern
repair parts.

REFINISH AREAS where the pzint is worn or flaking. A good finish helps
to proiect against corrosion and weather dumage.

REMOVE THE FINISH from damaged areas, down to the barc inetal,
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

= sernal number (or code number)

* part number

» date purchased, and from whom

« description of what happencd, ar what is wrong

» your name and return addvess

A5351-D1295C-0594



Owner's Manual for Thern Model M4021PB Spur Gear Hand Winch

page 15

Table 2 — Troubleshoaoting Chart

problem cause

correction

handle turns, drum doesn't turn * lpose or broken spring pins

» [oose, stripped or broken gears

inspect winch and brake, repair as necessary
inspect gears and repair as necessary

bandle turns hard or not at all « ratchet on winch engaged ..

* load 100 heavy .......ccccveeueee.
* Spring pins ioose or broken o
« dis¢ brake damaged or locked
= gears or bearings broken or locked ..

. disengage winch ratchet
rrrremsrenen.. lighien load
n winch or brake ..

inspect winch and brake, repair as necessary
inspect brake, repair as necessary
inspect and repair as nacessary

brake does not operate properly & friction discs worn or damaged

* disc brake raichet pawl damaged ..................

,» Iriction discs damaged {rom over lubrication ..

inspect and replace as necessary
inspect and replace as necessary
inspect and repair as necessary

excesslvely worn gears or bearings
(excessive backlash)

* load too heavy
* poor lubrication of gears or bearings

lighten load
inspect and relubricate as necessary

overheating * operaled loo long without rest
« load too heavy
* poor lubrication .....

‘= bearing seized up

. inspect and lubricate as necessary

allow to cool
lighten foad

inspect and replace as necessary

unususl nolses
high pitched squeak
grinding noise

+ poor lubrication
+ contarminated lubAcation .............ccceninan
+ dirt in brake or winch gears ...
= broken gears or bearings
« lpose bolls, sel screws or other lasieners
+ broken gear tooth in brake
* spring or ratchet paw! dirty or damaged .........
+ worn brake ratchet pawl, gear, or spring
« raichel incorrectly installed.............ccooecnnnn.

rattling noise
uneven clicking noise in brake
weak clicking noise in brake

no clicking noise in brake
= raichel pawl damaged or worn excessively ..
-

.inspect and replaca as necessary

inspect and reiubricate as necassary
clean and relubricate winch

inspect and clean as necessary

inspeci and replace as necessary
lighten all bolts and other fasteners
inspect and repair as necessary

inspect and clean or repair as necessary
inspect and replace as necessary
disassemble and install corractly

A5351-D1295C-0594

Exhibit I-3
Sheet 15 of 19



page 16 Owner's Manual for Thern Model M4021PB Spur Gear Hand Winch

a1 Transporting the Winch

Impartant! ' cd s PACK THHE WINCT using the original packaging maiterials, if possible.

e SEAL THE WINCIH in plastic wilh a desiccant lo help protect it from rust,
corrosion, and other damage.

* Keep a record of what you ship.
and when you send it.

w13 INSPECT THE WINCH according to the Instructions for Perodic Inspec-
tion before installing it in a new location.

s2 Storing the Winch

121 SEAL THE WINCH in plastic with a desiccant to help protect it from rust,
corrosion, and other damage.

+2:  STORE THE WINCH in a cool clean place away from corrosive chemicals '
and moisture. , )

.21 ROTATE THE DRUM periodically to keep bearing and gears surfaces
from becoming lacquered.

a2+ INSPECT THE WINCH according 10 the Instructions for Periodic Inspec-
tion before installing it for operation.

Exhibit I-3
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notes
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Model M4021PB Spur Gear Hand Winch

Item description part number aqly.
1 Disc Brake Assembly C1544 I
2 Handle Shalt 5B3904 1
3 Capscrew Hxhd .375-16NC x 5.500 gr 5 ZNPL A3519 1
4 Spacer .391 x .560 x 1.212 ZNPLIADI A1259 1
5 Groove Pin Type A .187 x 2.000 ALYSTL A4532 1
6 Flat Washer .375 x .750 x .125 SST A1907 1
7 Hex Nut Nylk .375-16NC gr 2 ZNPL A3113 1
8 Frame C1030 1
9 Drum Assembly B1040 1
10 Drum Gear Guard B1066 1
1" Retaining Ring .625 SST A4136 1
12 Flange Bearing .627 x B77 x .625 BRZ A1003 2
13 Groove Pin Type A 187 x 1,375 ALYSTL A4851 1
14 Pinion A1008 1
15 Handle Assembly B1041 1
16 Handle Socket . Bz0R9 1
17 Setscrew Sghd Cuppt .321-18NC x .750 S8T A3BBS5 1
i8 Drurn Spacer .625 x 11 ga x 3.235 A1143 1
19 Tie Down A1013 1
20 Hex Nut .250-20NC 85T A33N 1
21 Carriage Boll .250-20NC x .500 SST A3333 1

' Hems 15, 16, and 17 are nol shown in parls 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 of a mechanical management method and time-table used to
control emergents when the recommended percentage of surface areas of emergents are
exceeded:

1. 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 of birds 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 of emergents that are to be
removed. Create & 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 burn from the Yolo County Agriculture Cffice and local
fire department.

c) burn area by igniting “rolled-down” section only.

6. After burn is completed, use the tractor and disc, fully opened, to turn 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 bumning, 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 of grazing 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 of Swamp 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 brachyantherumn) 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 of these 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 of perennial 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 of 2 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 of referenced proposals and reports
have been provided to the Department of Fish and Game, Yolo Wildlife Area.

4.1. Technical Proposal for Restoration Planting and Maintenance, Northern Sector.
Putah Creek Sinks Unit: Yolo Basin Wetlands, Califormia, DACW05-95-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, DACW{05-95-0009, 31 October
1996.

4.3. Final Monitoring Report for Restoration Planting and Maintenance, Yolo Basin
Wetlands, Northem Sector, Putah Creek Sinks Unit, DACW(5-95-0009, February 1998

4.4. Grassland Inventory and Soils Analysis Report, Yolo Basin Wetlands Putah Creek
Sinks, DACW05-99-P-0167, 23 March 1999
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XI. 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)
Detatls
Irmgation Schedule

Grassland Areas
Northwest Unit: Field NW-1
Northwest Unit: Field NW-2
Northwest Unit: Field NW-3
Central Unit: Field C-1
Central Unit: Field C-2
Central Unit: Field C-3
Central Unit: Field C-4 (North %)
Central Unit: Field C-4 (South %)
Northeast Unit: Field NE-2
Northeast Unit: Field NE-3
South Unit: (Deleted: Managed as Seasonal Area)
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Project Revegetation Map
No 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 of Fish 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 of Fish and Game, Yolo Wildlife Area
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Irrigation Schedule

M | |
Land- _ Water Ball | No. Drip Valve | Water
scape Area No. of | Plants/ | Demand| Valve | Assem-| Water | Marker Run
Zone (ac) Plants Acre {gpm) 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 _ | 1.7 430 283  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
W5 1.1 255 232 8.5 w/wW4 1] w/W4 & hours
W6 2.7 608 225 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
W8 1.7 300 176 10 w/W7 1] w/W7 6 hours
ES5 2.0 458 229 15.3] 1.5" 2| Mon Red & hours
E4 3.0 608 203 20.3| 1.5" 2 Fri Blue | 6 hours
E3 1.1 380 345 12,7/ 1.5" 1 Fri Blue | 6 hours
E2 1.4 493 352 16.4| 1.5" 2| Wed White | 6 hours
E1 1.5 445 297 14.8) 1.5" 2 Mon Red 6 hours
average 3 days/ 18 hrs/
\lotal 25.0 5955| 249.6; 198.7)11 vaives 22| week | week
Exhibat J
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Grassland Areas Maps

(From: Grasslands Inventory and Soils Analysis Report)
23 March 1999

Northwest Unit: Field NW-1
Northwest Unit: Field NW-2
Northwest Uait: Field NW-3
- Central Unit: Field C-1
Central Unit: Field C-2
Central Unit: Field C-3
Central Unit: Field C—4 (North 1)
Central Unit: Field C-4 (South 2)
Northeast Unit: Field NE-2
Northeast Unit; Field NE-3
South Unit: Not Included (Deleted: Seasonal Area)
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Field Reference Map
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Exhibit J

Sheet 18 of 28

-
Z

Z
Z
Z
Z
Z
=

Northeast Unit
Field NE-2

Created February 1999
Revised April 1999



Northeast Unit
Field NE-3
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Northeast Unit
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Northwest Unit

Field NW-1
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Northwest Unit
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Central Unit
Field C-1
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Central Unit
Field C-2
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Central Unit
Field C-3

Yolo Basin Wetlands
Putah Sinks Site Map
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Central Unit
Field C4 (North 1/2)
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Central Unit
Field C-4 (South 1/
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