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review the plans, standards and specifications prior to the start of construction. 5
2. There will be no changes in specifications, dimensions, or materials unless approved by the engineer
responsible for this drawing. MATERIALS I—IST E{E
3. The drawings are prepared cooperatively by the Natural Resources Conservation Service for named * For bidding purposes only -
owner/operator. Construction found not in accordance with these drawings and specifications shall violate the .
cooperative agreement and all drawings, specifications, and Quantities Estimate shall immediately be returned
to the local NRCS office. LOCATION MAP 4 S
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BENCH MARK DESCRIPTIONS

TBM #1 (IP): Elev = ???.77?
Top of 1" X 2" wooden hub, marked by
witness lath.

TBM #2: Elev = ???.?7?
Top of 1" X 2" wooden hub, marked by
N witness lath, near NW corner of building.

‘ TBM #3: Elev = ???2.?7?
Top of bolt in NW corner of concrete.
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GENERAL NOTES CONSTRUCTION NOTES *USER TO ENTER INFORMATION* 2
1. Installation and materials shall meet the Natural Resources Conservation Service (NRCS) conservation practice and specifications Irrigation System, Sprinkler , , S o e . : . -
System code 442, and Irrigation Pipeline code 430. Any plan modification shall be clearly indicated on this drawing and shall be approved by the NRCS prior to 1. See conservation practice standard Irrigation Pipeline code 430 specifications for additional construction requirements.
installation. Depth of Cover For Pipeline- Mains and Submains
2. The installer shall certify that his/her installation complies with the standards and specifications listed above and as specified on these plans. The certification shall P P
identify the manufacturer and markings of the pipe used. The installer (when other than the owner) shall furnish a written guarantee to the owner that protects the Diameter (in)
owner against defective workmanship and materials for no less than one year. Copies shall be provided for NRCS records. Depth of Cover
3. All permits needed to install and operate this system shall be the responsibility of the owner. (in)
4. The irrigation system shall be operated in accordance with the irrigation water management plan.

2. Laterals (Tubing):

____installed above ground and anchored on ____ ftintervals ___installed underground at a depth of in (may be lesser depth at base of tree)

Emitters shall be stabilized to maintain spray integrity.

Pressure relief valves shall be set to open at a pressure not greater than 5 psi about the pressure rating of the pipe. Pressure relief valves shall be marked at the

MATERIAL NOTES *USER TO ENTER INFORMATION* | pressure they start to open. Adjustable valves shall be sealed or otherwise altered to prevent changing the pressure marked on the valve.

» o

. _ _ _ 5. Plastic pipe exposed to direct sunlight shall be made of ultraviolet resistant materials or protected by coating or shielding.
1. Pipe material- mains and submains. 6. Pipelines crossing roads, canals, etc., shall be protected and/or supported. - 5 O
7. Air-release valves shall be installed on all summits, which are not permanently and adequately vented to the atmosphere, and all summits encountered during “C-’ D “>’
: Material Inside construction although not shown on the drawings. Air-release valves at summits shown on the drawings may be eliminated when trench construction removes the D g i‘; o
Nom Pipe | PIP OR Pressure : . h O &
Size (in) PS SDR No. (PVC, Rating (psi) Diameter | Length (ft) summit. 3 © 2 o
1120, etc.) 9P (in) 8. Backflow prevention device shall be installed where required by law. (toxic) (non-toxic) chemicals (will) (will not) be injected into the system. O O O <
9. Flush valves shall be installed at the end of all submains. S
10. Joints and connections shall be installed in conformance with conservation practice standard, Irrigation Pipeline, Code 430. Emitter connections to the lateral lines c
(tubing) shall be in accordance with the manufacturer's recommendations. g
11. The head loss through a clean filter shall not exceed 5 psi. Head loss through sand separators shall be based on manufacturer's data and recommendations. o
12. Pump, power unit, filter, chemical injectors and other appurtenances shall be installed on a firm base and in proper alignment. Installation shall be in accordance with >
] ) ) ) ) the manufacturer's recommendations and all pertinent safety codes. »
2. Thefilter net opening diameter shall not exceed ____, or as recommended by the emitter manufacturer when available. 13. The irrigation system shall be tested for design operating pressures, discharge rates, leakage and proper functionality. During the initial start-up the pipelines and !
laterals shall be flushed for sufficient time to remove any sediment or foreign material prior to the placement of end plugs or closure of flush valves.
3. Appurtenances (Flush valves, gate valves, etc.) *USER TO ENTER IN FO RMATlON*
* *
1. System design capacity shall be based on GPM / Acre E -
O
Working Pressure (psi) Inside Diameter (in/mm) Length (ft) < _E
Z 2
Q
'-'-'l S
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Note: This standard drawing requires supporting technical documentation

prior to use and must be adapted to the specific site. Arrows indicate

direction of anticipated thrust.

TYPE B
(SEE SECTION A)
n.t.s.

TYPEF

(SEE SECTION A)

n.t.s.

TYPE K
(SEE SECTION A)
n.t.s.

*USER TO ENTER INFORMATION*

TYPEC

(SEE SECTION A)

n.t.s.

TYPE G
(SEE SECTION A)
n.t.s.

TYPE L
(SEE SECTION A)
n.t.s.

Thrust Block Specifications

Location Type

D(in)

D2(in)

Length(ft)

Width(ft)

Note: Thrust block volumes are based on a depth of 1ft multiplied by thrust block surface area (Length x Width).

Thrust Block Details

]
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TYPE D
(SEE SECTION
n.t.s.

J

B)

_>D<_

TYPE H
(SEE SECTION A)
n.t.s.
& R
a . % 8 3
| - 1
TYPE M
(SEE SECTION B)
n.t.s.

Type A. Thru line connection, tee

Type B. Thru line connection, cross used as tee

Type C. Change line size, cross used as reducer

Type D. Change line size, reducer

Type E. Direction change, tee used as elbow

Type F. Direction change, cross used as elbow

Type G. Direction change

Type H. Thru line connection, wye

Type 1. Direction varies, cross used

Type J. Direction change, 90 degree elbow used

Type K. Direction change, 45 degree elbow used

Type L. Valve

Type M. Change line size, reducer

Type N. End cap

General Notes

1. Thrust block must be formed against a solid hand excavated trench wall

undamaged by mechanical equipment.

2. All thrust blocks shall be constructed of concrete, and the space between
the pipe and trench wall shall be filled with concrete to a height not less than
the outside diameter of the pipe or as specified by manufacturer.

3. The concrete shall have a compression strength of at least 2000 psi.

4. The concrete mix shall be one part cement, two parts washed sand and

four parts gravel.

5. The thrust blocks shall be constructed so that the bearing surface is in

direct line of anticipated thrust.
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CONSTRUCTION SPECIFICATIONS
MD 430 - IRRIGATION PIPELINE

1. SCOPE

The work shall consist of furnishing materials and
installing all components of an irrigation pipeline, as
outlined in this specification and the drawings.

2. MATERIALS

All materials used shall conform to the quality and
grade noted on the plans or as otherwise listed
below:

Plastic Pipe. Plastic pipe shall meet or exceed the
requirements specified in the listed ASTM
Specifications. Polyethylene pipe materials shall be
Class C (black) as specified in ASTM D1248.

Pipe Requirements. All pipe installed under this
standard shall be pressure rated for water.

Plastic pipe manufactured, tested, and marked to

meet one of the following ASTM specifications shall
be acceptable.

ASTM Standard Specifications for:

D1785 Polyvinylchloride (PVC) Plastic Pipe,
Schedules 40, 80, and 120

D2241 Polyvinylchloride (PVC) Pressure-rated Pipe
(SDR-Series)

D2740 Polyvinylchloride (PVC) Plastic Tubing

D1527 Acrylonitrile-Butadiene-Styrene (ABS) Plastic
Pipe, Schedules 40 and 80

D2282 Acrylonitrile-Butadiene-Styrene (ABS) Plastic
Pipe (SDR-PR)

D2104 Polyethylene (PE) Plastic Pipe, Schedule 40

D2239 Polyethylene (PE) Plastic Pipe, (SIDR-PR)
Based on Controlled Inside Diameter

D2447 Polyethylene (PE) Plastic Pipe, Schedules
40 and 80, Based on QOutside Diameter

D2737 Polyethylene (PE) Plastic Tubing

D3035 Polyethylene (PE) Plastic Pipe (DR-PR),
Based on Controlled Qutside Diameter

The specific pipe size, required pressure rating
minimum SDR, pipe schedule, and other
requrements pertinent to the job shall be as shown
on the drawings. Pipe conforming to other ASTM or
AWWA specifications and meeting or exceeding
specified requirements for this job may be used if
approved by the responsible engineer.

3. MARKINGS

Markings on the pipe shall include the following
which shall be spaced at intervals no more than 5
feet:

1. Nominal pipe size (eg.: 2 inches)
2. Type of plastic pipe material, by designation
code (e.g.: PVC 1120)
3. Pressure rating, Ib/in.?2 230 C (73.4%) (e.g.:
160 Ib/in?)
4. Specification designation with which the pipe
complies:
a. ForIPS-size, the ASTM designation
(For example D-2241). Pipe meeting
one of the ASTM designations listed
for IPS-size pipe and intended for the
transport of potable water shall also
be marked with the seal of a
recognized laboratory making the
elevation for this purpose.
b. For plastic irrigation pipe, the
designation PIP.
5. Manufacturer's name (or trademark) and
code.

4. FITTINGS, COUPLINGS, AND JOINTS

All fittings, couplings and joints shall meet or exceed
the same strength requirements as those of the pipe
and shall be made of material that is recommended
for use with the pipe. Solvent cement and rubber
gsket joints shall be assembled according to the
manufactures recommendations.

CONSTRUCTION SPECIFICATIONS
MD 442 - IRRIGATION SYSTEM, SPRINKLER

1. SCOPE

This specification covers the construction and
installation of a sprinkler system. The work shall
consist of fumishing and installing the irrigation
system and furnishing the materials required by
drawings, design, plan, specifications, and
manufacturer's recommendation for the
complete installation of the work.

2. SAFETY

It is the responsibility of the installer to
determine if there are buried or overhead utilities
in the vicinity of the proposed work. The
installer is required to call the Maryland One Call
System (811). They shall follow proper
procedures to ensure that the utilities are not
jeopardized, and that equipment operators and
others will not be injured during construction
operations.

The Natural Resources Conservation Service
(NRCS) makes no representation on the
existence or non-existence of any utilities.
Absence of utilities on the drawings is not
assurance that no utilities are present at the site.

The owner, operator, contractor or other persons
will conduct all work and operations in
accordance with proper safety codes for the type
of construction being performed with due
regards to the safety of all persons and property.

3. CONSTRUCTION OPERATIONS

NRCS should be notified at least 72 hours
before the start of construction operations.

4. PERMITS

The owner will be responsible to obtain all
required permits. All required permits must be
obtained prior to the start of construction.

All permits required to install and operate this
sprinkler system shall be the responsibility of
owner.

5. DESIGN, PLANS AND DRAWINGS

The vendor or contractor furmnishing the sprinkler
irrigation system shall provide the complete plan
and design, including necessary drawings,
materials, specifications, and all other items
necessary for proper functioning of the system.
The plan shall specify type, grades, quality, size
and construction materials of all equipment and
appurtenances included in the system design.
The plan and design shall contain sufficient
detail to allow it to be installed by someone
unfamiliar with the job and the installation to be
checked for conformance to this standard and
specification. Plans and designs shall be in
accordance with the conservation practice
standard Sprinkler System, Code 442 in the
Maryland NRCS Field Office Technical Guide.

The plan and design, for the sprinkler irrigation
system and the specifications for installation of

5. INSTALLATION

Minimum Depth of Cover. Pipe shall be installed at
sufficient depth below the ground surface to provide
protection from hazards imposed by traffic
crossings, farming operations, freezing
temperatures, or soil cracking. The minimum depth
of cover for pipe susceptible to any of these hazards
shall be:

Pipe Diameter (in.) Depth of Cover (in.)
Y. through 2 7% 18
3 through 5 24
6 or more 30

At low places on the ground surface, extra fill may
be placed over the pipeline to provide the minimum
depth of cover. The top width of the fill shall then be
no less than 10 feet and the side slopes no steeper
than 6:1. If extra protection is needed at vehicle
crossings, encasement pipe or other approved
methods may be used.

In areas where the pipe will not be susceptible to
freezing and vehicular or cultivation hazards and the
soils do not crack appreciably when dry, the
minimum depth of cover may be reduced to:

Pipe Diameter (in.) Depth of Cover (in.)
V2 through 1 7% 6
2 through 3 12
4 through 6 18
More than 6 24

Trench Construction. At any point below the top of
the pipe, the trench shall be only wide enough to
permit the pipe to be easily placed and joined and to
allow the initial backfill material to be uniformly
placed under the haunches and along the side of
the pipe. The maximum trench width shall be 36
inches. If the trench is precision excavated and has
a semicircular bottom that closely fits the pipe, the
width shall not exceed the outside diameter of the
pipe by more than 10 percent.

The trench bottom shall be uniform so that the pipe
lies on the bottom without bridging. Clods, rocks,
and uneven spots that can damage the pipe or
cause non-uniform support shall be removed.

all components with all needed supporting data
shall be provided to the landowner and must be
approved by the responsible NRCS technician
before installation begins.

6. INSTALLATION

Construction shall be installed to the neat lines
and grades specified by the design, plans, and
drawings or staked in the field. Equipment
materials shall be of the type, size, and
quantities specified in the plans, designs,
drawings and specifications.

Construction operations shall be conducted in a
skillful and workmanlike manner. The completed
job shall present a workmanlike appearance. Air
and water pollution will be minimized and held
within legal limits.

Pumps, Power Units and Filters. Pumps,
power units, and filters shall be set on a firm
base and be placed in proper alignment. All
pertinent safety codes and manufacturer's
recommendations shall be met for the type of
equipment installed. They shall meet the power,
capacity, and pressure requirements specified.

Quality of Pipe. The pipe shall meet the
standard and specification for Irrigation Pipeline
(Code 430) for permanently installed
underground pipelines.

The manufacturer shall provide performance
data on all other pipe used in the system,
including the maximum allowable operating
pressure.

Sprinklers. Sprinklers shall be installed as
recommended by the manufacturer. The

If rocks, boulders, or any other material that can
dmage the pipe are encountered, the trench bottom
shall be undercut a minimum of 4 inches below final
grade and filled with bedding material consisting of
sands or compacted fine-grained soils.

Pipelines having a diameter of 2 through 2 '
inches that are to be placed in areas not subject to
vehicular lods and in soils that do not crack
appreciably when dry may be placed using “plow-in
equipment instead of conventional trenching.

»

Provisions shall be made to ensure safe working
conditions where unstable soil, trench, depth, or
other conditions can be hazardous to personnel
working in and near the trench.

Joints and Connections. All joints and connections
shall be designed and constructed to withstand the
design maximum working pressure for the pipeline
without leakage and to leave the inside of the line
free of any obstruction that may tend to reduce its
capacity below design requirements.

All fittings, such as couplings, reduceds, bends,
trees, and crosses shall be installed according to the
recommendations of the pipe manufacturer.

Fittings made of steel or other metals susceptible to
corrosion shall be adequately protected by plastic
tape wrapping or by applying a coating having high
corrosion-preventative qualities. If plastic tape
wrapping is used, all surfaces shall be thoroughly
cleaned and coated with a primer compatible with
the tape.

Thrust Blocks. Thrust blocks must be formed
against a solid hand-excavated trench wall
undamaged by mechanical equipment. They shall
be constructed of concrete, and the space between
the pipe and the trench wall shall be filled to the
height of the top of the pipe using only the simplest
of forms.

manufacturer shall provide the performance
capabilities of the sprinkler to determine that it
meets the requirements specified in the plan and
specifications.

Injectors (Chemical, Fertilizer or Pesticides)
and Automatic Operating Equipment (Timer).
The equipment shall be located adjacent to the
pump and power unit and placed in accordance
with manufacturer's recommendation, where
automatic equipment or injectors (chemical,
fertilizer, pesticide) has been planned for the
system. Back-flow prevention devices shall be
provided when chemicals are injected as
required by state law.

Joints and Connections. All joints and
connections shall be made in accordance with
the manufacturer's recommendations and shall
be constructed to withstand the maximum design
working pressure for the pipelines without
damage or leakage.

Valves. All valves shall be equal to the size of
pipe in which they are installed and of the
material and type specified. Valves shall
adequately withstand the maximum design
working pressure and meet the performance
requirements of the system without damage or
leakage.

7. TESTING THE SYSTEM

The system shall be thoroughly and completely
tested at the design pressure for pressure
strength, proper functioning, and leakage. Any
leaks shall be repaired, and the system retested.

The system shall be tested to insure that it
functions properly at design capacity, that the

Initial Backfill. Hand mechanical, or water packing
methods may be used.

The initial backfill material shall be soil or sand that
is free from rocks or stones larger than 1 inch in
diameter. At the time of placement, the moisture
content of the material shall be such that the
required degree of compaction can be obtained with
the backfill method to be used. The initial backfill
material shall be placed so that the pipe will not be
displaced, excessively deformed, or damaged.

If backfilling is done by hand or mechanical means,
the initial fill shall be compacted firmly around and
above the pipe as required to provide adequate
lateral support to the pipe.

If the water packing method is used, the pipeline
first shall be filled with water. The initial backfill
before wetting shall be of sufficient depth to ensure
complete coverage of the pipe after consolidation.
Water packing is accomplished by adding water to
diked reaches of the trench in sufficient quantity to
thoroughly saturate the initial backfill without
excessive pooling of water. After the backfill is
saturated, the pipeline shall remain full until after the
final backfill is made. The wetted fill shall be allowed
to dry until firm before beginning the final backfill

distribution pattern and spacing requirements are
met, and that the variation in pressure or
discharge rate are within the allowable specified.
At or below design capacity there shall be no
objectionable flow conditions and all
appurtenances shall perform properly.

8. WORKMANSHIP

All special requirements of the equipment
manufacturer shall be met.

All construction shall be performed in a
workmanlike manner, and the job site shall have
a neat appearance when finished.

9. BASIS OF ACCEPTANCE

The acceptability of the system shall be
determined by inspections to check compliance
with the provisions of this standard with respect
to the design of the system, the appurtenances,
and the minimum installation requirements
specified in the engineering plans and
specifications.

Any modification or changes to the design, plans
and and specifications shall be approved by
responsible Natural Resources Conservation
Service Technician before installation begins and
any modification or changes needed during
installation will be approved before installed.

The landowner shall notify the NRCS when
construction is to start so that adequate
construction quality assurance checks can be
made, otherwise the NRCS may not be able to
certify practice.

Final Backfill. The final backfill material shall be
free of large rocks, frozen clods, and other debris
greater than 3 inches in diameter. The material shall
be placed and spread in approximately uniform
layers so that there will be no unfilled spaces in the
backfill. The backfill shall be mounded above the
natural ground in order to provide the minimum
depth of cover after settlement. Rolling equipment
shall not be used to consolidate the final backfill until
the specified minimum depth of cover has been
placed.

10. CERTIFICATION AND GUARANTEE

The installing contractor shall certify that the
installation complies with the requirements of this
specification. A written guarantee that protects
the owner against defective workmanship and
materials for not less than one (1) year shall be
provided to the landowner.

11. MEASUREMENT AND PAYMENT

For items of work for which specific unit prices
are established, each item will be measured to
the nearest unit applicable. Payment for each
item will be made at the agreed-to unit price for
that item. For items of work for which specific
lump sum prices are established, payment will be
made at the lump sum price. Such payment will
constitute full compensation for all materials,
labor, equipment, tools, and all other items
necessary and incidental to the completion of the
work.

Compensation for any item of work shown on the
drawings or described in the special provisions,
but not listed on the bid schedule, will be
considered incidental to and included in the pay
items listed on the bid schedule.

12. ITEMS OF WORK AND CONSTRUCTION
DETAILS

Items of work to be performed in conformance
with this specification and the construction
details therefor are:
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JOB CLASS #

TRACT #

Department of
Agriculture

Natural Resources

USDA United States

l

Conservation Service

File Name

MD_0061_IrrigationSprinklerCenterRivot.dwg

Drawing No.
MD_0061

Sheet 5 of

3
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