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FOREWORD

This document has been prepared to assist design engineers, architects, developers, contractors,
or other interested individuals with the preparation of plans and specifications for public
infrastructure improvements so that they will meet the requirements of the Town of Manhattan.
The requirements specified herein have been established through the subdivision regulations,
municipal code, or Town policies.

It 1s the intent of the Town of Manhattan to revise this document on an as-needed basis as
regulations and policies are modified. Written comments on this "Design Standards and

Specifications Policy” are encouraged and may be submitted to the Town Engineer.

If any portion of this document is found to conflict with the Manhattan Municipal Code, the
provisions of the Town Code shall supersede this Guide.

Abbreviations Used

AASHTO - American Association of State Highway and Transportation Officials
ADA - Americans with Disabilities Act

ASTM - American Society for Testing and Materials
AWWA - American Water Works Association

MMC - Manhattan Municipal Code

TOM - Town of Manhattan

DEQ - Department of Environmental Quality

ESAL - Equivalent Single Axle Load

FSP - Final Site Plan

MPWSS - Montana Public Works Standard Specifications
MUTCD - Manual of Uniform Traffic Control Devices
PUD - Planned Unit Development

RCP - Reinforced Concrete Pipe

WQOB - Water Quality Bureau



PLANS AND SPECIFICATIONS REVIEW POLICY

April 2006

A. Standard Process

1. Initial submittal of plans and specifications, and all subsequent correspondence and
submittals for public infrastructure improvements including, but not limited to, sanitary
sewer and water mains, storm sewer mains, street and transportation improvements, are
to be made to the Town Office, 120 West Main, P.O. Box 96, Manhattan, Montana,
59741-0096.

2. The minimum number of complete sets of plans and specifications which must be
submitted for each review are as follows:

Type of Project Number* Reviewers

Water and Sewer Main Extensions 3 Sets Eng., PW

Fire Service Lines 3 Sets Eng., PW

Streets and/or Storm Sewers 3 Sets Eng., PW

Water & Sewer Mains with Streets 3 Sets Eng., PW

and/or Storm Sewers

Eng.
PW

3.

= Town Engineering * See Paragraph 8 below
= Public Works

The TOM shall attempt to complete the initial review and provide written comments to
the Engineer/Owner within thirty (30) calendar days of receiving the initial submittal. A
review meeting may be scheduled with the design Engineer and Town representatives to
discuss review comments if the design Engineer desires. Pre-design and interim
meetings with the design Engineer and Town Engineering staff are encouraged.

To expedite the review process each submittal of revised plans and specifications shall be
accompanied by a written response from the Design Engineer which addresses each item
in the TOM review comment letter. The revised documents will be distributed and
reviewed as described above in item 2. Generally, "red-lined" copies of the plans and
specifications will be provided to the Design Engineer to facilitate revisions of the
documents. Red-lines must be returned with each subsequent re-submittal.



10.

11.

12.

The TOM shall attempt to complete each review of revised plans and specifications
within fourteen (14) calendar days of receiving the revisions. A review comment letter
may be mailed to the Engineer/Owner at the completion of each review.

All TOM review comments must be adequately addressed and resolved before the final
plans and specifications are approved by the Town Engineer for construction.

Upon approval of plans and specifications for water, sewer, and street projects, the Town
Engineer will provide, to the Town Mayor, a letter recommending final project approval.
Final approval of the project will be granted by the Town Mayor.

Once all TOM review comments have been adequately addressed and resolved the Town
Engineer must be supplied with three (3) complete sets of the final plans and
specifications, signed and stamped by a Professional Engineer licensed in the State of
Montana. Specification manuals are to be bound and contain the most current version of
the revised documents and plan sheets are to be the most current version. The three (3)
final sets of plans and specifications submitted for Town approval will be reviewed by
the Town Engineer to ensure that all requested modifications are included.

For projects subject to Department of Environmental Quality (DEQ) review and
approval, a copy of the project approval letter from DEQ must be submitted to the Town
Engineer prior to the preconstruction meeting.

The Town Engineer will either approve or disapprove the submitted documents. An
approval or disapproval letter will be sent to the Engineer/Owner.

Final stamped and approved plans and specifications will be distributed as follows:
a. One set to the TOM Public Works Department.

b. One set for the Town Office.

c. One set for the Town Engineer.

No work is to begin on the project prior to obtaining the TOM's and DEQ's written
approval of the plans and specifications, and the completion of a preconstruction meeting
conducted by the Owner's Engineer and attended by the Contractor(s) and TOM
representative(s). A "Pre-construction Meeting Checklist" will typically be included with
the approval letter specifying additional documents which must be submitted prior to
scheduling a pre-construction meeting.



B. CONSTRUCTION COORDINATION
1. Pre-construction Meeting

Following approval of infrastructure plans and specifications, the Engineer shall schedule a pre-
construction meeting with the Town of Manhattan, Contractor(s), and if applicable, other
affected utilities or governmental agencies. A “Preconstruction Meeting Checklist” will be
included with the letter of approval which lists submittals that must be received by the Town of
Manbhattan prior to scheduling a preconstruction meeting.

2. Shop/Fabrication Drawings

Any required shop/fabrication drawings shall be submitted by the Contractor to the Engineer.
Upon approval, the Engineer shall submit two sets of the shop/fabrication drawings to the Town
Engineer a minimum of two days prior to the preconstruction meeting.

3. Bonding

All new infrastructure that will be publicly maintained shall be bonded. Prior to initiation of
construction, copies of the Contractor’s Performance and Payment Bonds, each in an amount
equal to 100% of the contract amount, in favor of the Owner, shall be filed with the Owner and
the Town of Manhattan.

4. Engineer’s Status/Responsibility During Construction

The Engineer will furnish a qualified Resident Project Representative (RPR) and other field staff
to assist the Engineer in observing the performance of the work. The RPR will act as directed by
and under the supervision of the Engineer, and will confer with the Engineer regarding the
RPR’s actions. The RPR shall not authorize any deviation from the approved plans and
specifications or substitution of materials or equipment, unless authorized by the Engineer.

Duties of RPR. The RPR and/or other field staff of the Engineer will:

- Conduct extensive on-site observations of the work in progress and field checks
of materials and equipment to provide protection against defects and deficiencies
in the work of the Contractor.

- Perform construction observation, documentation, and required testing of all
critical construction work including, but not limited to: all underground or buried
work including placement and connection of utility lines and appurtenances,
trench backfill and compaction, placement of geotextile fabric membranes,
placement of fill or embankments; placement of curb and gutter and other surface
drainage improvements; placement of pavement base and surface courses; and
placement of sidewalks.

- Advise the Engineer and Contractor of the commencement of any work
requiring Shop Drawings or sample if the submittal has not been approved by the



Engineer.

- Report to the Engineer whenever RPR believes that any work is unsatisfactory,
faulty, or defective or does not conform to the approved plans and specifications,
or has been damaged, or does not meet the requirements of any inspection, test or
approval required to be made.

- Advise the Engineer of work that the RPR believes should be corrected or
rejected or should be uncovered for observation, or requires special testing,
inspection, or approval.

- Verify that all tests are conducted in the presence of appropriate personnel, and
observe, record and report to the Engineer appropriate details relative to testing
procedures.

- Accompany visiting inspectors representing the Town of Manhattan or other
public agencies having jurisdiction over the project.

- Maintain at the job site orderly files for correspondence, reports of job
conferences, Shop Drawings and samples, reproductions of original Contract
Documents including all Work Directive Changes, Addenda, Change Orders,
Field Orders, additional Drawings issued subsequent to the execution of the
contract or beginning of work, Engineer’s clarifications and interpretations of the
Contract Documents, and other Project related documents.

- Keep a detailed and accurate diary or log book, recording Contractor hours on
the job site, weather conditions, prime and subcontractor daily work force, daily
log of equipment onsite or standby, data relative to questions of Work Directive
Changes, Change Orders, or changed conditions, list of job site visitors, daily
activities, decisions, observations in general, and specific observations in more
detail as in the case of observing test procedures.

- Furnish Engineer with periodic reports of progress of the work.

- Furnish Engineer and Contractor a list of observed items requiring completion or
correction before Engineer may issue a Certificate of Substantial Completion,
assess completion or correction of said items, advising Engineer on their status,
and make recommendation to Engineer regarding issuance of a Certificate of
Substantial Completion.

- Conduct final inspection of the project in the company of Engineer, Owner,
Contractor, and Town of Manhattan, and prepare final list of items to be
completed or corrected.

- Verify that all items on final list have been completed or corrected and make
recommendations to Engineer concerning final acceptance.



Duties of Engineer: The Engineer will:

- Issue written clarifications or interpretations of the requirements of the Contract
Documents (i.e. plans and specifications).

- Disapprove or reject work which Engineer believes to be defective, and require
special inspection or testing of the work whether or not the work is fabricated,
installed, or completed.

- Review Shop Drawings and samples for compliance with the Contract
Documents.

- Review proposed changes in work and submit such changes to the Town of
Manbhattan or other public agencies having jurisdiction for review.

- Issue Certificate of Substantial Completion and Certificate of Completion and
Acceptance.

-Perform a final inspection and training with the Town Superintendent for all
mechanical equipment.

5. Testing and Documentation Requirements for Infrastructure Improvements

In order to better document the inspection and certification of public infrastructure
improvements, the Town Engineer shall require the following information for all projects
approved for construction. This documentation shall be required prior to final acceptance of
sanitary sewer, water main, storm drain, Portland cement concrete, and bituminous pavement
improvements within Town right-of-way or easements.

THE FOLLOWING DOCUMENTATION SHALL BE REQUIRED ON ALL PROJECTS
APPROVED BY THE TOWN ENGINEER:

A.

The Engineer shall submit a letter to the Town certifying that the public
improvements (i.e. sanitary sewers, water mains, drainage structures and streets)
were installed in accordance with the approved plans and specifications and shall
be accompanied by Record Drawings for the project.

Dates of acceptable tests for sanitary sewer, which shall include TV inspection,
cleaning, exfiltration by air or water, and manhole testing, shall be included in the
certification letter. This information shall be required for all public sewer main
extensions.

Dates of acceptable tests for water mains, which shall include hydrostatic and
leakage testing, bacteriological testing, and continuity testing shall be included in
the certification letter. This information shall be required for all public water
main extensions.



Benchmark elevations shall be established for all new hydrants on the project.
Said elevations shall be certified by either a P.E. or L.S. registered in the state of
Montana. Elevations shall also be provided for the top of the water main at 50'
intervals. The datum used as the basis for the elevations shall be clearly
identified.

Verification that all thrust blocking was installed in accordance with the approved
plans and specifications shall be included in the certification letter. If mechanical
restraints are used in lieu of thrust blocks, verification that the restrained length as
installed meets or exceeds the manufacturers recommendations shall be included.

An accurate record of the location of all sanitary sewer service connections as
installed, and the length and slope of all service lines installed must be provided
by the Engineer. Elevations at the end of dry service line stub-ins is required.
Sanitary sewer service connections shall be tied to manholes. This information
shall be required for all public sewer main extensions and service connections to
existing mains.

The Engineer shall furnish documentation of tests in accordance with methods
prescribed by AASHTO for theoretical maximum density, optimum moisture
content, and sieve analysis for the sub-base course, crushed base course, pit run,
and native backfill and subgrade material within the right-of-way. This
information shall be required for all public sewer main, water main, storm drain
and street extensions.

The Engineer shall furnish documentation of in-place field density tests. In-place
density tests for trenches and embankments shall, as a minimum, be required for
the first lift of backfill to set a pattern of compaction, shall be provided daily, and
as backfill material changes. In-place density tests for roadways shall, as a
minimum, be required at intervals of 50 feet. Tests for roadways shall be
provided for subgrade, sub-base course and/or pit run, and crushed base course
materials. A minimum of the top 6 inches of subgrade which are to be paved or
covered with curb, gutter, or sidewalk, shall be field density tested. All trench
backfill material in improved areas and all embankments shall be compacted for
the full depth and shall be compacted to 95% of the theoretical maximum proctor
density as determined by AASHTO-T-99. This information shall be required for
all public sewer main, water main, storm drain, and street extensions.

The Engineer shall furnish a dated job-mix formula for hot plant mix bituminous
pavement which conforms to the procedures of the Asphalt Institute’s MS-2
manual. The job mix formula shall be no older than one year, and shall have the
same aggregate and asphalt sources and grades as the mix used for the public
improvements. The Engineer shall furnish certified results of a Marshall Test
showing the bulk specific gravity determination, stability and flow data, and
density and void analysis. The Engineer shall furnish a minimum of one “field



Marshall Test” per 2000 tons of mixture placed to check for variations from the
job-mix formula. In addition, test results of ASTM D 1075 for the effect of water
on cohesion of compacted bituminous material shall be provided by the Engineer.
This information shall be required for all public street extensions.

The Engineer shall furnish asphalt core samples for bituminous pavement in the
public right-of-way. Four core sample shall be required for every 1000 tons of
mixture placed, with a minimum of three samples for projects that use less than
1000 tons. The location of the core samples shall be determined on a random
basis using a system of random numbers, so that each ton of material has the same
probability of being selected. For random locations falling near the pavement
joints, obtain the core as close to the location as possible without having any part
of the core circumference coming closer than 12 inches to the pavement edge or
joint. The Engineer may take additional core samples at locations where he/she
has, based on observations of the paving process and/or the results of nuclear
density tests, reasonable belief that the in-place material is unsatisfactory. The
Engineer shall submit the sampling plan to the Town Engineer upon completion
of the paving, prior to taking cores. (An example for one method of determining
random sample locations is included in the appendix of these Design Standards).
The Engineer shall provide a certified laboratory report from the samples taken as
to thickness and actual density. Testing laboratories shall meet the requirements
of ASTM D3666 (Evaluating and Qualifying Agencies Testing and Inspecting
Bituminous Paving Materials). The engineer shall certify that the core holes have
been patched with hot plant mix asphalt. This information shall be required for
all public street extensions.

The Engineer shall furnish Portland cement concrete tests for concrete placed in
the public right-of-way and concrete incorporated into public infrastructure
improvements. One set of tests shall be required for every 50 cubic yards of
concrete placed with a minimum of one set of tests per project. The concrete shall
be sampled, specimens made, and compliance determined in accordance with the
following:

Sampling Fresh Concrete ASTM C-172

Slump ASTM C-143 or AASHTO T119

Air Content ASTM C-231 or C-173 or C-138 or AASHTO T152
Compressive Strength ASTM C-39 or AASHTO T22

Making and Curing Test

Specimens in the Field ASTM C-31 or AASHTO T23

Sampling and testing shall be done by persons that are currently certified as ACI
Concrete Field Testing Technicians, Grade 1. This information shall be required
for all public street extensions.
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L. The Engineer shall furnish an acceptance letter from the Town Superintendent,
confirming that a final inspection and training have occurred for all mechanical
equipment. (revised 12-12-2006)

6. Pre-Paving Inspection

The Engineer shall conduct a pre-paving inspection for any projects that have paved streets as
part of the improvements. The Contractor and a representative from the Town shall attend the
inspection.

7. Acceptance/Correction of Deficient Pavement Improvements

Acceptance tests shall be evaluated by the Engineer for conformance with the specifications.
Any results that indicate the in-place material does not conform with the specifications shall be
immediately reported to the Town Engineer, along with a recommendation of corrective action to
bring the material into compliance with the specifications. The Town Engineer shall determine
what corrective action is necessary in order for the improvements to be accepted by the Town of
Manhattan. Corrective action may include total removal and replacement of the deficient
material, partial removal and replacement, placing additional material, or in lieu of corrective
action, payment of a penalty to the Town of Manhattan in certain instances.

A. Portland Cement

If an individual strength test (average of two cylinders tested at 28 days) falls below the
specified strength by more than 500 psi, the in-place material represented by the failed
test shall immediately be randomly cored for acceptance testing. A minimum of three
and maximum of six cores shall be taken. If the average strength tests of the acceptance
cores are deficient in strength by more than 500 psi but not more than 1000 psi, the
Contractor shall remove and replace the deficient concrete or pay the Town of Manhattan
0.25 times the unit price bid times the area determined to be deficient in strength; if the
average strength tests are deficient by more than 1000 psi, the area of the concrete
determined to be deficient shall be removed and replaced.

B. Asphaltic Concrete Pavement

The asphaltic concrete pavement shall be tested and evaluated for acceptance on a lot
basis, with one lot being 1000 tons of material.

1. Thickness. If the average thickness of the pavement cores is more than ¥4
below the plan thickness, or if any one individual core is more than %” below the

plan thickness, corrective action or payment of a penalty will be required.

a. Average Thickness Deficiencies. If the average thickness deficiency is
between 4 and 2”, corrective action such as placement of additional

11



material (i.e. overlay or chip seal), as determined by the Town Engineer,
will be required. In lieu of placing additional material, the Town

Engineer may allow the payment of a penalty to the Town of Manhattan in
the amount of 0.25 times the unit price bid of the asphalt pavement times
the amount of pavement determined to be deficient. If the average
thickness deficiency is more than %2, an overlay will be required, along
with cold milling of the existing pavement to provide for a minimum
overlay thickness of 1.5”.

b. Individual Core Thickness Deficiency. If any one core thickness is
determined to be more than %2” below plan thickness, additional cores
shall be taken at 10 foot intervals parallel to the centerline in each
direction from the affected location until, in each direction, a core is found
which is not deficient by more than %”, in order to determine the extent of
the deficient pavement. If the thickness deficiency is more than %4, the
area that is deficient shall be removed from pavement edge to pavement
edge and replaced to bring the non-complying areas to planned thickness.
If the thickness deficiency is not more than %4”, the deficient area will
either be removed and replaced to the planned thickness, or a penalty will
be paid to the Town of Manhattan in the amount of 1.5 times the unit price
bid times the amount of pavement that is deficient in thickness.

2. Density. The average density of the pavement cores shall equal or exceed 93%
of the maximum density as determined by ASTM D2041 (Rice’s density). If the
average density is less than 93% but more than 90.9%, the pavement that has
deficient compaction shall be milled and overlaid (1.5 minimum depth), or a
penalty in the amount of 0.10 times the unit price bid for the pavement material
times the amount of pavement that has deficient compaction shall be paid to the
Town of Manhattan. If the average density is 90.9% or less, the pavement area
affected will be removed and replaced or overlaid as determined by the Town
Engineer. If any one core is determined to have a density of less than 86%,
additional cores shall be taken at 10 foot intervals parallel to the centerline in each
direction from the affected location until, in each direction, a core is found which
has a density of at least 91%. The area that is determined to have deficient
compaction shall be removed from pavement edge to pavement edge and
replaced, or a penalty will be paid to the Town of Manhattan in the amount of 1.5
times the unit price bid times the amount of pavement that is deficient in density.

C. Unit Prices

If unit prices for the project are unavailable, unit prices shall be as determined from time
to time by the Town Engineer for the various items of work.
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7. Project Close-out and Acceptance

Upon completion of the work, the following documentation shall be submitted to the Town
Engineer:

A. An executed "Certificate of Completion and Acceptance” (included in the Appendix
of this Policy).

B. Project Inspection Diary and Testing Records.
C. Certified Checklist for Testing and Documentation Requirements.

Within 90-days of project completion, the Engineer shall sign and submit as-built
(record) drawings to the Town Engineer. The drawings shall be full-size and consist of
one reproducible set, two blueprint sets, and one digital copy in an approved format.
Failure to provide all of the necessary close-out documentation within the 90-day period
may result in delaying approval for future projects submitted by the Engineer until such
time as the necessary documents are provided.

13



DESIGN STANDARDS AND SPECIFICATIONS

I. CONSTRUCTION PLANS AND SPECIFICATIONS REQUIREMENTS

A. GENERAL REQUIREMENTS

1.

Design reports may be submitted prior to or along with submittal of the
plans and specifications.

Project plans and specifications will not be accepted until the project has
been approved by the Town of Manhattan.

All project infrastructure plans must be submitted at the same time.
Separate approval of infrastructure elements may be provided if necessary.

Where existing infrastructure is being extended, existing material, size,
elevation, horizontal alignment, and grade shall be field verified, and all
critical utility crossings shall be field verified, prior to plan and
specification submittal.

All full-sized plans shall be on 24-inch by 36-inch plan sheets or 22-inch
by 34-inch plan sheets. Reduced scale plans may be submitted for review
if approved by the Town Engineer, but all plans for final approval and all
as-built drawings shall be full-sized. All plans submitted for review and
approval will be stamped, signed, and dated by a professional engineer
licensed in the State of Montana.

Separate plans shall be submitted for water facilities and sanitary sewer
facilities. Plans for storm sewer facilities may be included with plans for
street facilities.

All plans will have both plan and profile views of the proposed
improvements. A general location map shall be provided showing the
relationship of each page to the overall development.

Project datum and benchmarks shall be clearly identified on the plans.

English units are required.

14



B. SPECIFICATIONS REQUIREMENTS

1.

The Town of Manhattan has adopted “Montana Public Works Standard
Specifications” (MPWSS) as the standard specifications for new
construction. A separate document, “Town of Manhattan Modifications to
MPWSS” has been adopted which supplements and supersedes MPWSS.
All project manuals must incorporate, preferably by reference, MPWSS
(latest adopted edition) and the “Town of Manhattan Modifications to
MPWSS?”, including any addenda.

Additions or changes to the above standard specifications must be done
through Special Provisions or similar supplemental sections in the project
manual.

C. DRAWING SCALES

The following scales are required. Other scales will be considered on a case by case
basis if all information can be clearly shown.

1.

2.

3.

Plan View: 1"=50'

Profile View, Horizontal: 1" = 50' (or match plan view scale)
Profile View, Vertical: 1"=5

Stationing interval: 100 feet or 50 feet

D. PLAN REQUIREMENTS

The following items will be required on all plans. Existing features should be shown
dashed or with a lighter shading than proposed new features. All construction will be tied
to the centerline of a Town right-of-way, to the centerline of a Town easement, to a
platted property line, or to section lines.

1. Plan View

- North Arrow.

- Legend of Symbols.

- Property lines and ownership or subdivision information.
- Street names and easements with width dimensions.

- Project Stationing.

- Limits of existing paved or graveled surfaces.

- Monument boxes.

- Culverts.

15



- Existing and proposed utilities and structures, including:

Line size and material where appropriate;

Water lines (main lines and service lines), valves, and hydrants;
Sanitary sewer lines (main lines and service lines) and manholes;
Storm sewer lines, manholes, and inlets;

Gas lines;

Electric lines, poles, transformers;

Telephone lines, manholes, junction boxes;

Cable T.V. lines, junction boxes;

Irrigation ditches and structures;

Irrigation systems;

Fiber optic lines, manholes, junction boxes.

2. Profile View
- Vertical and horizontal grids to scales.
- Final grade (solid).
- Existing grade (dashed).
- Existing utility lines where crossed.
- Project Stationing
- Utility crossings

E. UTILITY PLAN REQUIREMENTS

1. The following general notes must appear on all plan sets:

a.

d.

All construction will conform to MPWSS, (Latest) Edition, and
TOM Modifications to MPWSS, including any addendums.

Any existing or new valves which control the TOM's water supply
shall be operated by TOM personnel only.

The Contractor shall notify the Public Works Department a
minimum of 24-hours prior to beginning any work.

Contractor shall field-verify line and grade of existing connections.

2. Plans for water facilities shall show the following:
-Size, type and structural class of proposed new water line(s), including

AWWA specifications.

-Bedding class.

-Type of excavation and backfill.

-Existing water lines including size and material.

-Proposed valves, fittings, fire hydrants, and service lines, with stationing.
-Depth of cover from finish grade to proposed water line(s).
-Requirements for pipe deflection, if necessary.
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-Type of joint restraint, if required.
-Size of gravity thrust blocks based on calculated design.
-Existing or proposed pressure reducing valves.

3. Plans for sanitary sewer facilities shall show the following:

-Size, type, and structural class of proposed new sewer line(s), including
American Society for Testing and Materials (ASTM)
specifications.

-Slope of each proposed pipeline segment.

-Bedding class.

-Type of excavation and backfill.

-Existing sewer lines and manholes including size, material, field-verified
invert elevations, and field-verified slopes.

-Proposed manholes with stationing and rim and invert elevations.

-Existing and proposed sewer service lines with size and stationing.

-Existing and proposed cleanouts.

4. Plans for storm sewer facilities shall show the following:

-Size, type, and structural class of proposed new storm sewer line(s),
including ASTM specifications.

-Slope of each proposed pipeline segment.

-Bedding class.

-Type of excavation and backfill.

-Proposed manholes with stationing and rim and invert elevations.

-Proposed inlets and inlet service lines with stationing and invert
elevations.

-Points of stormwater discharge.

F. ROADWAY PLAN REQUIREMENTS

1. Plans for streets or roadways shall show the following:

-Limit of cut or fill.

-Existing and proposed utilities, including manholes and valves.

-Proposed new construction, including paving width and limits, curb and
gutter, crosspans, sidewalks, and pedestrian ramps.

-Existing and finished grades, with finished grade slopes.

-Vertical and horizontal curves, with curve data:
Horizontal curves - R, A, L, PC and PT Stationing
Vertical curves - K, L, Station of PT’s

-Profile of centerline.

-Profiles of left and right curb lines, if they are not the same.

-Any required utility adjustments.

-Existing and proposed signs and pavement markings.
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-Existing and proposed storm drainage facilities, including culverts, pipes,
inlets, sidewalk chases, ditches and detention/retention ponds, with
invert and/or spot elevations.

-Top of curb elevations at P.C.s, P.T.s, and inlets.

-Existing and proposed street monuments.

-Typical roadway section(s), dimensioned and drawn to scale, showing:
-Right-of-way
-Backslopes
-Sidewalks
-Curb and gutter
-Pavement thickness
-Base and sub-base thickness
-Compaction requirements
-Cross-slopes

18



II. DRAINAGE POLICY

A.  GENERAL DESIGN CRITERIA

A Stormwater Drainage Plan is required for all new developments. The following
criteria shall be used in the design of all Drainage Plans:

1.

The stormwater drainage plan shall be designed to limit stormwater runoff
from the development site to the pre-development runoff rates. The pre-
developed rate calculations shall be included as part of the required facility
design calculations. Adequate on-site stormwater detention or retention shall
be provided for design storm runoff exceeding the pre-development rate.

The stormwater storage and treatment facilities shall be designed to remove
solids, silt, oils, grease, and other pollutants. Where required, oil/water
separators shall be provided in the facility design.

Where the storm drainage plan includes storm sewers they shall meet the
following minimum requirements:

a.

b.

Alignment between manholes shall be straight.

The sewers shall be uniformly sloped to maintain a minimum
velocity of 3-fps at the design storm depth of flow, or when
flowing full, to prevent sediment deposits.

Pond inlet and outlet piping shall be protected and designed to
prevent erosion (i.e. splash pads, rip rap, etc.).

Publicly maintained storm sewers located in the public right-of-
way shall be constructed of reinforced concrete pipe (RCP) or
solid-wall or corrugated PVC pipe, complying and installed in
accordance with the current edition of MPWSS as modified by the
TOM. PVC pipe may only be used for pipe sizes of 36” diameter
or less. Other pipe materials may be considered for private storm
sewer facilities. Use 12-inch minimum pipe size for inlet structures
and 15-inch minimum pipe size within the storm drain system.

Storm sewer facilities shall be designed to handle a 25-year storm
event.

Inlets and manholes shall have 9-inch sumps for sediment
collection unless otherwise approved by the Town Engineer.
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B. STORM DRAINAGE PLAN

A Storm Drainage Plan shall be submitted to the Town Engineer for all new
developments. The plan shall include the following:

1.

A map or plat showing building site(s), open areas, drainage ways, ditches,
culverts, bridges, storm sewers, inlets, storage ponds, roads, streets, and any
other drainage improvements. The map shall also include identification and
square foot coverage of the various ground surfaces (i.e. vegetation, gravel,
pavement, structures).

Topographic contours (one-foot intervals) and sufficient spot elevation data.
Description of the ultimate destination of stormwater runoff from the project
and an evaluation of its impact on downslope drainage facilities and water
quality.

Design calculations determining runoff quantities and storage requirements.
A storm drainage facilities maintenance plan. The plan shall:

a. Identify ownership of all facilities.

b. Establish a schedule for maintenance activities necessary to keep
the system operationally effective.

C. Identify the responsible party in charge of the specific maintenance
duties.

Details and specifications (including invert and other pertinent elevation
information) for all storm drainage improvements, such as storm sewers,
manholes, inlets, discharge structures; and retention/detention pond
dimensions and volume, side slope, and top, bottom, and maximum water
surface elevations.

C. STORAGE/TREATMENT FACILITIES

Detention is the storage and gradual release of runoff to a storm sewer system, waterway,
or a soil of high porosity. Detention facilities dampen peak runoff rates and provide
treatment of runoff flows. For new development, on-site detention with release rates
limited to pre-development runoff rates is required. Complete retention facilities may be
provided or required where discharge is not feasible or desirable. Retention ponds shall
be sized based on a 10-year, 2-hour storm intensity.

1.

Detention Basins: Detention basins utilize natural or manmade depressions or
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ponds for storage. Release of water is controlled by specially designed outlet
structures (Figure A-2 in the Appendix of this Guide).

Basin Sizing: A minimum basin area of 145-square feet per 1-cfs release rate
1s required for sediment control. The controlling basin volume is determined
by subtracting the total basin release volume from the runoff volume at
different storm durations. The release rate is equivalent to the pre-
development runoff rate at the piping system design frequency (Table I-3).
The runoff rate is determined at the piping system design frequency using
development runoff coefficients. Where the potential for major property
damage exists due to downstream flooding and the terrain and availability of
land permit the construction of a large detention basin, a 100-year design
frequency should be used for sizing the pond. Basins located in areas
accessible to the public shall have a maximum water depth of 1%-feet and a
maximum basin depth of 2%- feet. Deep basins designed only for stormwater
detention shall be placed in remote areas and fenced. A sample problem for
sizing detention basins is included in the Appendix of this Policy.

Basin Location: Basins serving multiple lots shall be located in common open
- space owned by a Homeowners or Property Owners Association. Locating a
basin within an easement on a lot will not be permitted unless approved by the
governing body. Public park land shall not be used for storm water detention

or retention ponds unless approved by the Superintendent of Facilities and
Lands.

Additional Requirements: The following additional requirements apply to the
design of above ground earth formed detention basins:

a. To prevent short circuiting, basin length shall be at least three
times the width and inlet velocities should be dissipated.

b. Basin slopes shall be 3:1 or flatter.

C. Vegetative channels shall be utilized wherever possible to remove
wastewater contaminants.

d. Basins in floodplains shall have adequate erosion protection on the
embankments.
€. Overflows shall be provided to prevent overtopping of dike walls.
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5. Retention volumes shall be calculated using the following formulas:
Q=CIA

V =7200Q (cf)

Where : C = Weighted C Factor
I=0.41 in/hr (see figure I-2, I-3 for 10-year 2-hr storm)
A = Area (acres)
Q = runoff (cfs)
V = volume (cf)

D. DISCHARGE STRUCTURES

1. A design detail shall be provided including adequate elevation information.
Discharge structures shall be adequately protected from damage. A typical
discharge structure is shown in Figure A-2 in the Appendix of this Policy.

2. Orifice or weir calculations shall be provided for controlling the discharge to
the pre-development rate. For discharge structures similar to that in Figure A-
2 of the Appendix, the slot width shall be sized using the equation:

Q=CLH**
Where: Q = Discharge (cfs)
C = Weir Coefficient = 3.33
L = Horizontal Length (feet)
H = Head (feet)
3. Failsafe features shall be provided including:

a. An emergency free-flowing overflow for rates exceeding design
storm events.

b. Discharge piping shall be a minimum of six (6) inches in diameter
for maintenance, and capable of conveying a 25-year storm event.

c. Ponds shall be designed so as to avoid long-term standing water in
the pond.
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E. ESTIMATION OF RUNOFF

1. GENERAL

The rational method shall be used to determine peak runoff rates with a slight
modification of the method to determine runoff volumes. The basic assumptions
that apply to the rational method are:

a. Rainfall is uniformly distributed over the area for the duration of
the storm.
b. The peak runoff rate occurs when the duration of the storm equals

the time of concentration.

c. The runoff coefficient for a particular watershed is constant for a
similar land use.

The method is based on the Rational Formula:
Q=CiA

Q - Peak runoff rate (cfs)

C - Runoff coefficient

1 - Average rainfall intensity (in./hr.)
A - Drainage area (acres)

2. RUNOFF COEFFICIENTS
The runoff coefficients shown in Table I-1 are recommended for design.
Coefficients from other engineering texts may be considered for specific
applications such as concrete, asphalt, roofs, etc..

RUNOFF COEFFICIENTS (C) % THE RATIONAL FORMULA
LAND USE RUNOFF COEFFICIENTS (C)
Open Land 0.20
Low to Medium Density Residential 0.35
Dense Residential 0.50
Commercial Neighborhood 0.60
Commercial Downtown 0.80
Industrial 0.80
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3. TIME OF CONCENTRATION
A basic assumption of the rational method is that the peak runoff rate occurs when
the duration of the storm equals the time of concentration. The time of
concentration is the flow time from the most remote point in the drainage to the
point in question. It generally consists of overland flow time and channel flow
time. Overland flow time may be estimated from the nomograph in Figure I-1 for
distances less than 1200 feet. For distances greater then 1200 feet, the method used
for calculating overland flow time is left to the discretion of the engineer.

Channel flow time in gutters, ditches, or pipes may be determined by estimating
velocities with the Manning equation:

V =1.486 R¥*S'?
n

V - Mean velocity (ft/sec.)
n - Manning roughness coefficient (typical values in Table I-2)

R - Hydraulic radius = cross sectional area

wetted perimeter
TABLE I-2
MANNING EQUATION - TYPICAL "n" VALUES
Channel Type "n" Factor
Open Unlined Channels 0.035
Concrete and RCP Pipe 0.013
Corrugated Steel Pipe 0.024
PVC pipe 0.013

4. STORM INTENSITY

The intensity of the storm is determined from Figure I-2 or I-3. Duration is
assumed to be equal to the time of concentration. The values in Table I-3 are the
Town of Manhattan design frequencies.
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TABLE I-3
RAINFALL FREQUENCY FOR USE IN THE RATIONAL FORMULA

Land Use Design Rainfall Frequency
Open Land 2-year

Residential 10-year
Commercial or Industrial 10-year

5. RUNOFF RATES AND VOLUMES

The rational formula provides a peak runoff rate which occurs at the time of
concentration. The modified rational method approach shall be used to compute
runoff volume for storm durations equal to or greater than the time of concentration.
This method assumes the maximum runoff rate begins at the time of concentration
and continues to the end of the storm. Maximum runoff rates for durations greater
than the time of concentration are less than the peak runoff rate because average
storm intensity decreases as duration increases. Total runoff volume is computed
by multiplying the duration of the storm by the runoff rate.

6. RAINFALL INTENSITY DURATION CURVE
In order to use the rainfall intensity duration curve, the time of concentration must
be known. This can be determined either by the following equation or Figure I-1:

Tc=1.87(1.1-CC)D *

Where Tc = Time of concentration, minutes
S = Slope of Basin, %
C = Rational Method Runoff Coefficient
D = Length of Basin, feet
Cr = Frequency Adjustment Factor

Time of concentration calculations should reflect channel and storm sewer
velocities as well as overland flow times.

'RATIONAL METHOD FREQUENCY ADJUSTMENT FACTORS

Storm Return Period Frequency Factors
(years) Ce
2t0 10 1.00
1110 20 1.10
26 to 50 1.20
51 t0 100 1.25

Note: The product of C times Cs shall not exceed 1.00
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IV. ROADWAY DESIGN AND TECHNICAL CRITERIA

A. GENERAL.

This section sets forth the minimum design and technical criteria and specifications to be
used in the preparation of all roadway plans. All roadway plans should also be designed
in conformance with MPWSS; Town of Manhattan Modifications to MPWSS; and
Americans with Disabilities Act, including all addendums.

B. SIDEWALKS, CURBS AND GUTTERS AND DRIVEWAYS

1.

Roadway typical sections are detailed in Figure A-1 in the Appendix of this
Policy. Roadway typical sections shall conform to conditions of approval for
the project.

Concrete sidewalks shall be constructed on both sides of all roadways unless
otherwise approved by action of Town Council. Sidewalks shall be 6-inches
thick across driveways, and 4-inches thick elsewhere.

All sidewalks shall have a minimum width of five (5) feet, except the
minimum width shall be ten (10) feet in the central business district.

Integral curb and gutter shall be used on all roadways.

Pedestrian ramps shall be installed at all intersections and at certain mid-block
locations for all new construction or reconstruction of curb and sidewalk.
Pedestrian ramps shall be constructed in accordance with Town of Manhattan
Standard Drawings and Americans with Disabilities Act (ADA) requirements.
Pedestrian ramps may be shown at all curb returns or called out by a general
note on the development plans.

Guardrails may be required in certain situations. Guardrails shall be designed
and constructed in accordance with AASHTO Standards or as directed by the
Town Engineer.

Drop-curbs for driveways may only be installed with the initial curb
construction when the final building locations have been determined.

Curb transitions for curb bulbs shall be accomplished using 35’ minimum
radius curves to achieve the desired pavement narrowing. All curb bulbs shall
be adequately marked with flexible roadway delineators and yellow curb paint
as necessary. The minimum curb bulb throat width is 24 feet (back of curb to
back of curb).
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C. DRAINAGE

Drainage systems shall be designed in accordance with these Design Standards and
Specifications, Section II, Drainage Policy. Development plans, including a drainage
report, for the drainage system are required for concurrent review with, and shall be
considered part of roadway design.

1.

Crosspans. Crosspans (valley gutters) shall be constructed in accordance with
Town of Manhattan Standard Drawings. Crosspans are not allowed across
collector or arterial roadways, nor are they allowed on roadways with storm
sewer systems.

Crosspans may be used parallel with collector or arterial roadways to convey
storm runoff across residential roadways. The use of crosspans elsewhere is
discouraged, and will only be allowed after all other alternatives have been
investigated.

Inlets:

a. Inlets shall be located to intercept the major curb flow at intervals
sufficient to ensure the depth of flow in the curb line is a maximum
of 0.15” below the top of curb. This will result in a maximum
spread width of approximately 9.5’. Inlets should be aligned with
lot lines wherever possible.

b. Inlets shall also be installed to intercept cross-pavement flows at
points of transition in super elevation. Due to the presence of
pedestrian ramps, inlets are not allowed in the curb return, but will
be located at the tangent points of the curb returns.

c. All inlets within the public right-of-way, or to be maintained by the
Town of Manhattan, shall be constructed in accordance with Town
of Manhattan Standard Drawings.

Cross Slope: Except at intersections, or where super-elevation is required,
roadways shall be level from top of curb to top of curb and shall have a three
(3)percent crown as measured from centerline to lip of curb, or lip of median
curb to lip of outside curb on roadways with raised center islands. Parabolic
or curve crowns are not allowed. Maximum pavement cross slope allowed is
five (5) percent at warped intersections, as measured above. In no case shall
the pavement cross slope at warped intersections exceed the grade of the
through street. When warping side streets at intersections, the crown
transition should be completed within 75-feet horizontally for local streets,
100-feet horizontally for collector streets, and 150-feet horizontally for arterial
streets. The crown of the through street shall be decreased to 1.5% through
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5.

intersections, with the crown transitions being accomplished within 100 feet
on either side of the intersections. Quarter crowning may be accepted on a
case by case basis needing prior approval from the Town Engineer.

Temporary Erosion Control: Temporary erosion control is required at the ends
of all roadways that are not completed due to project phasing, subdivision
boundaries, etc. Prevention of erosion at the roadway terminus shall be by
methods approved by the Town Engineer.

Sidewalk Chases:

a. Storm waters from concentrated points of discharge shall not be
allowed to flow over sidewalks, but shall drain to the roadway by
the use of chase sections. The use of sidewalk chases is
discouraged, and their use is limited to situations where it is not
possible to use standard storm inlets and piping.

b. Chase sections shall not be located within a curb cut of driveway.
Chase sections shall be identified by station and elevation.

c. Sidewalk chase sections are to be constructed in accordance with
the Town of Manhattan Standard Drawings.

D. HORIZONTAL ALIGNMENT

1.

Turning Radius: All roadways shall intersect at right angles as nearly as
possible. In no case shall the angle of intersection be less than seventy-five
degrees (75°).

Curb Return Radius: Minimum curb returns shall be as shown in Table IV-1
of these specifications. A larger radius may be used with the approval of the
Town Engineer.

Design Speed: Design speed shall be as shown in Table IV-2 of these
specifications.

Horizontal Curves: The minimum centerline radius for horizontal curves shall
be as shown in Table IV-2 of these specifications. Variances from the
requirements of Table IV-2 for local streets only may be considered on a case
by case basis.

Two streets meeting a third street from opposite sides shall meet at the same
point, or their centerlines shall be off-set at least 125 feet.
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TABLE IV-1
CURB RETURN RADIUS AT INTERSECTIONS*

LOCAL COLLECTOR MINOR ARTERJAL MAJOR ARTERIAL

LOCAL OR

PRIVATE ST. 15' 15' 15 15
COLLECTOR 15' 25' 25' 25!
MINOR 15' 25! ok ok
MAJOR ARTERIAL 15 25' kax ok

* Measured from back of curb
** Per AASHTO Standards
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TABLE IV-2

MINIMUM STREET DESIGN STANDARDS FOR TOWN STREETS

STREET TYPE PRINCIPAL MINOR COLLECTOR LOCAL RURAL
ARTERIAL ARTERIAL
Right-of-way width 110’ - 1207 100’ 90 60’ 90’ - 1107
Centerline radius on curves ! ! 300° 150° 300°
Tangent length between 1 1 100° 50° 100°
reverse curves
Stopping sight distance ! ! 300’ 200° 300°
Angle at intersection 1 1 ~750 ~750 ~750
centerline
Curb radius at intersections 2 2 2 2 N/A
Length qf tangent at 1 1 150° 100° 150°
mtersection
s > 3 23 s 3 > »3 > s 53 3 3 ,: 39,’

Back of curb to back of curb 82 50°, 63,71 45°,48°,52°,62 31°, 33, 35 62734
Length of cul-de-sac’ N/A N/A N/A 500° N/A
Qut51de radusls on cul-de-sac 5 5 N/A 50° N/A
right-of-way
Grade — maximum ! ! 7% 10% 10%
Grade — minimum ! ! 0.5% 0.5% 0.5%
Qrade W}thm 150 f(_aet of 1 1 39, 39 39
intersecting centerlines
Design Speed (MPH) 50 45 45 30 45
K Factor (minimum)

Crest ! ! 105 50 105

Sag ! ! 65 35 65
Minimum VCL

Crest ! ! 90 50 90

Sag ! ! 70 50 70

"All design criteria shall meet AASHTO standards.

See Table IV-1

’The specific right-of-way and back of curb to back of curb street width will be determined on a case by case basis
through the subdivision review process, and will be based on the specific needs, impacts and context of the development

proposal.

“The rural street standard does not include curb and gutter. The street width is measured from the edge of pavement to

the edge of pavement.

’Cul-de-sacs are generally not allowed. The Town Engineer may consider and approve the installation of a cul-de-sac
only when necessary due to topography, the presence of critical lands, access control, adjacency to parks or open
space, or similar site constraints.

33




Super-elevation: Super-elevation may be required for arterial roadways and
selected collector roadways. Horizontal curve radius and super-elevation
shall be in accordance with the recommendations of AASHTO.

Super-elevation shall not be used on local roadways.

Spiral Curves: Spiral curves shall not be used on road-ways within the TOM
(State highways excluded) except by written approval of the Town Engineer.

Railroad Crossing: All railroad crossings on streets shall be steel reinforced
rubber for the full width of the roadway.

Barricades: Whenever roadways terminate due to project phasing, subdivision
boundaries, etc., barricades are required in accordance with the Manual of
Uniform Traffic Control Devices (MUTCD) and Town standards.

E. VERTICAL ALIGNMENT

Design controls for vertical alignment are shown in Table IV-2.

1.

4.

Permissible Roadway Grades: The minimum allowable grade for any
roadway or alley is one-half (0.5) percent. The maximum allowable grade for
any roadway is shown in Table IV-2 of this Policy. The maximum grade for
an alley is subject to the approval of the Town Engineer.

Changing Grades: Continuous grade changes or "roller-coastering" shall not
be permitted. The use of grade breaks, in lieu of vertical curves, is not
encouraged. Where the algebraic difference in grade (A) exceeds one percent
(1.0%), a vertical curve is to be used.

Vertical Curves: All vertical curves shall be symmetrical. Design criteria for
vertical curves are found in Table IV-2. The minimum grade within a sag
(sump) vertical curve is five-tenths (0.50) of a percent. Minimum length of a
vertical curve is shown in Table IV-2. All vertical curves shall be labeled, in
the profile, with length of curve (L) and K (=L/A).

Intersections: The following additional criteria shall apply at intersections.
a. The grade of the "through" street shall take precedence at
Intersections. At intersections of roadways with the same
classification, the more important roadway, as determined
by the TOM Engineering Department, shall have
this precedence. Warp side streets to match through streets. See
Section IV.C. 3 above.

b. The elevation at the point of tangency (PT) of the curb return on
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where

the through street is always set by the grade of the through street in
conjunction with normal pavement cross slope.

C. Carrying the crown of the side street into the intersecting through
street is not permitted.

d. At an arterial-arterial intersection, a more detailed review of the
entire intersection's drive ability will be done.

Curb returns: Minimum grade around curb returns, when turning water, shall
be 0.75-percent within the return to establish minimum fall when turning
water. The maximum fall around a curb return is 3.00-percent. Show and
label high point location, elevation and intersection of flow line in plan view if
applicable.

Connection with Existing Roadways: Connections with existing roadways
shall be smooth transitions conforming to normal vertical curve criteria if the
algebraic difference in grade (A) between the existing and proposed grade
exceeds one percent (1.0%). When a vertical curve is used to make this
transition, it shall be fully accomplished prior to the connection with the
existing improvement. Field-verified slope and elevation of existing roadways
shall be shown on the plans.

Offsite Design and Construction: The design grade, and existing ground at
that design grade, of all roadways that dead end due to project phasing,
subdivision boundaries, etc., shall be continued in the same plan and profile as
the proposed design for at least three hundred (300) feet or to its intersection
with an arterial roadway. This limit shall be extended to six hundred (600)
feet when arterial roadways are being designed. If the offsite roadway
adjacent to the proposed development is not fully improved, the developer is
responsible for the design and construction of a transition with a 4-foot road
base shoulder for the safe conveyance of traffic from his improved section to
the existing roadway. The following formula shall be applied to the taper or
land change necessary for this transition:

Speed Limit
40 MPH or Less L=WS?%60

45 MPH or Greater L=WxS

L =length of transition in feet
W = width of offset in feet
S = speed limit or 85th percentile speed
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The Town of Manhattan Engineer should be consulted for any unusual
transition conditions. Grade breaks greater than 1-percent are not allowed
when matching existing dirt or gravel streets.

8. The cost of offsite pavement transitions shall be borne by the developer.

F. MEDIAN TREATMENT

Median curbs should be integral curb and gutter (with spill curb) unless otherwise
approved. Medians should be top soiled and vegetated with an approved seed
mix/tree species. The minimum median width is 4 feet from back of curb to back of
curb. All medians or raised islands should be made clearly visible at night through
the use of adequate reflectorization and/or illumination. Flexible delineators shall
be placed at the beginning and end of all medians, and at the point of any horizontal
alignment change. All median curbs shall be painted yellow.

G. ROADWAY SPECIFICATIONS

Following are the requirements of the minimum roadway surfacing standards:

Surfacing The pavement thickness design will be based on the current AASHTO
Guide for Design of Pavement Structures, or the current Asphalt Institute Manual
Series No. 1 (MS-1) for thickness design. A Pavement Design Report, based upon
specific site soil data and design-year traffic loading conditions, prepared by a
Professional Engineer, or other qualified professional approved by the Town
Engineer, shall be submitted for approval with the plans and specifications. The
design shall be based on at least a 20-year performance period traffic volume;
however, the minimum design lane Equivalent 18,000-1b Single Axle Load (ESAL)
used in the pavement design shall not be less than 50,000-ESAL. The minimum
asphalt pavement thickness for arterial or collector roadways shall be four (4)
inches and be installed in two (2) lifts. All other new roadways shall have a
minimum thickness of three (3) inches of asphalt pavement. A minimum of six (6)
inches of high quality untreated aggregate base shall be provided for designs
utilizing asphalt pavement over untreated aggregate base. Where full-depth asphalt
1s designed, an adequate stabilizer lift shall be included, consistent with unpaved
roadway design practices, to provide a suitable sub-base capable of withstanding
the traffic required for the initial construction of the roadway.

Width: Minimum roadway widths shall be as outlined in the Manhattan
Transportation Plan. Minimum alley widths shall be twenty (20) feet of paved
surfacing.
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H. SIGNS and MARKINGS

1.

4.

Street identification signs shall be installed at all new intersections in
accordance with Town of Manhattan Modifications to MPWSS. The design
Engineer should consider, and the Town Engineer may require, regulatory
traffic control signs and pavement markings in accordance with the MUTCD.
Stop signs shall be installed on local streets when they intersect with any
collector or arterial streets.

Unless otherwise approved, all pavement markings shall be inlaid
thermoplastic or pre-formed plastic tape. The materials proposed for all
markings shall be specified on the plans.

Crosswalk markings should not be used indiscriminately. An engineering
study should be performed before they are installed at locations away from
traffic signals or stop signs. Mid-block crosswalks are discouraged.

a. All marked crosswalks for designated school crossings shall be
longitudinal white bars. “School Crossing” signs and “School
Advance Warning” signs shall be installed at all designated school
crossings.

b. At stop or signal controlled intersections, marked crosswalks shall
be two 8” white lines, 8’ apart typically, installed transverse to
traffic and in-line with sidewalks, if any (“Town of Manhattan
Type A” style).

c. Marked crosswalks at uncontrolled intersections, and all mid-block
crosswalks shall be “Type B”, with “Pedestrian Crossing” signs.
“Pedestrian Crossing Advance Warning” signs should be installed
if deemed warranted by engineering judgment.

d. Parking shall be restricted by the use of signs and curb markings
within 20 feet of crosswalks at a minimum, or longer based on

engineering judgment.

€. All crosswalk signs and advance crosswalk signs shall have a
fluorescent yellow green background.

All signs shall comply with the “Standard Highway Signs” book (FHWA).
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I. MONUMENTATION

1. Monuments in monument boxes shall be provided in new or reconstructed
streets at all section corners, quarter corners, and sixteenth corners.

J. LIGHTING
The design Engineer shall consider the need for roadway lighting in the
development of plans for any new or reconstructed roadways. Illumination shall be

provided at all street intersections on collector and arterial streets, and for any
roadway with a raised median.

All roadway lighting shall be designed in accordance with the “American National
Standard Practice for Roadway Lighting” (ANSI/IESNA RP-8-00).

K. BIKE LANES/PATHS

All bike lanes/paths shall be designed in accordance with the “Guide for the
Development of Bicycle Facilities” (AASHTO, latest edition). Bike lanes shall be
marked and signed in accordance with the MUTCD.
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V. UTILITY DESIGN CRITERIA

A. WATER DISTRIBUTION LINES DESIGN CRITERIA

1.

All additions or modifications to the TOM water system will be designed in
accordance with the criteria set forth in this and other sections of this Policy as
approved by the Town Engineer. Class 150 AWWA C-900 Polyvinyl
Chloride (PVC) pipe shall be used exclusively unless special approval, in
writing, of alternate materials is given by the Town Engineer. All additions
to the water system will be designed and installed in accordance with the
Water Quality Bureau (WQB) Circular No. 1; MPWSS; TOM Modifications
to MPWSS; TOM Water Facility Plan; and TOM Fire Service Line Standard.

Master Water Plan: A master water plan shall be submitted for each
subdivision or other major development prior to approval of any portion of the
water system. An overall plan of the development, including all areas outside
of the study area which would naturally be served through the study area shall
be submitted.

A design report prepared by a professional engineer licensed in the State of
Montana demonstrating compliance with these requirements shall be
submitted to and approved by the Town of Manhattan prior to plan and
specification submittal if using the self-certification process or with the plans
and specifications if using the standard process for any new development.
Design parameters and the critical conditions shall be shown on a overall plan
of the study area. An overall plan of the development, including all areas
outside of the study area which would naturally be served through the study
area shall be included.

Main Size: The water distribution system shall be designed to meet the
maximum demand plus fire flow and the peak hour demand. The design shall
be based on a maximum hour to average day ratio of 6.18:1 (maximum day to
average day ratio of 3.42:1, for an average daily usage of 135-gallons per day
per person), plus fire flow demand as determined by ISO (Insurance Services
Office) criteria. A “C” Factor of 130 shall be used in modeling system
designs. The working residual water pressure shall not be less than 20-psi at
any point in the water distribution system under maximum day plus fire flow.
The velocity of the water in the system shall not exceed 15-feet per second
through a public main line. The minimum diameter for any new main is 8-
inch, unless specific approval in writing is obtained from the Town of
Manhattan for smaller diameters.
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Main Extensions: All main extensions shall be looped, where possible. All

dead end 8” mains shall end with a fire hydrant or 2” blowoff. Larger
diameter dead end mains shall end with a fire hydrant. Permanent dead-end
mains shall not exceed 500-feet long. Temporary dead-end mains scheduled
for future extension may end with a blow-off in lieu of a fire hydrant.

Services

a.

A water line is designated as either a service line or water main
based on its use, not its size. Generally, a line serving a single
building or facility is considered a service line; a line serving more
than one building, or intended to serve more than one building or
facility is generally designated a water main. The standard sizes of
service lines are 3/4-, 1-, 1%-, 2-, 4-, 6-, or 8-inch. The minimum
size of a fire service line is 1-inch.

Type “K” copper service lines are required from the main to the
curb stop and from the curb stop to the meter pit. Copper or 200
psi polyethylene shall be used from the meter pit to the building.
Service pipe shall be type “K” copper for sizes less than 4-inch,
and class 51 ductile iron for services 4-inch and larger. Plans and
specifications prepared by a Professional Engineer licensed in the
State of Montana shall be submitted for 4-inch and larger service
lines.

The service stubs shall be installed in accordance with the TOM
Standard Drawings for service lines. The service line stubs shall
be installed at the center of each lot unless otherwise approved by
the Water Superintendent.

No service line shall be extended into a building until an
"Application for Service" has been completed and a Plumbing
Permit has been obtained from the Building Department.

Backflow prevention devices as required by the Public Works
Superintendent shall be installed on each fire and domestic service
line. Each building shall have one meter the Town uses for billing
installed using a meter pit. Additional meters, downstream of the
Town’s meter, for accounting purposes are allowed. Maintenance
and replacement of the additional meters is the responsibility of the
building owner.

A builder may use a larger service line than required, and reduce

the service down, but only if the reduction is made within 18
inches of the curb stop. The Water Department shall reserve the
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7.

10.

11.

right to require a larger service connection to any building,
structure or development if the water requirements when calculated
by the fixture unit method, as specified in the Uniform Plumbing
Code, cause the service line velocity to exceed ten (10) feet per
second. Each service line and meter shall supply a specific
building.

g. All service line stubs shall be sized to adequately serve the
maximum anticipated demand for the property being served.

Valves: Valves shall be installed in accordance with the following unless
otherwise approved or required by the Public Works Superintendent:

a. All connections to an existing water main will begin with a new
valve.
b. Valves shall be located at not more than 500-foot intervals in

commercial districts and at not more than one block or 800-foot
intervals in other districts.

c. Every leg of a main intersection shall have a valve.

d Valves shall be placed so that main shut-downs can be
accomplished with only one fire hydrant being out of service at a
time.

Hydrants: Hydrants shall be provided at each street intersection and at
intermediate points so that hydrants are spaced from 350- to 600-feet
depending on the area being served. Mid-block hydrants shall be installed in
line with lot lines. All hydrants shall be valved at the main.

Air Relief: Air relief shall be provided at all high points in the line where air
can accumulate by means of hydrants, services, or air relief valves.

Pressure Reducing Valves: Pressure reducing valves shall be installed when
the anticipated average-day line pressure exceeds 120 psi.

Thrust Restraint: All thrust restraint shall be designed to withstand the test
pressure or the working pressure plus surge allowance, whichever is larger.
Adequate factors of safety shall be employed in the design.
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B. SANITARY SEWER SYSTEM DESIGN CRITERIA

1.

All additions or modifications to the TOM sanitary sewer system will be
designed in accordance with the criteria set forth in this and other sections of
this Guide as approved by the Town Engineer. All additions to the sewer
system will be designed and installed in accordance with Circular DEQ 2;
MPWSS; TOM Modifications to MPWSS; the Uniform Plumbing Code; and
the TOM Wastewater Facility Plan.

A design report prepared by a professional engineer licensed in the State of
Montana demonstrating compliance with these requirements shall be
submitted with the plans and specifications for any new development. Design
parameters and the critical conditions shall be shown on an overall plan of the
study area. An overall plan of the development, including all areas outside of
the study area which would naturally be served through the study area shall be
included.

New sewer lines shall be sized to flow at no more than 75-percent of full
capacity at peak hour conditions upon the full build-out of the development.
The effects of the proposed development's sewer loading on existing
downstream sewer lines shall be analyzed.

New sanitary sewer lines to serve residential areas shall be designed to
accommodate an average daily flow rate of 72-gallons per capita per day. An
infiltration rate of 150-gallons/acre/day shall be added to all flow calculations
when designing new sewers. Residential zoning densities for new
developments shall be calculated based on those found in Table V-1 of this
Policy.

New sanitary sewer lines to serve non-residential areas shall be designed to
accommodate the average daily flows as shown in Table V-2 of this Policy.

A Manning’s friction factor of 0.013 shall be used in designing new sewers.
A peaking factor shall be calculated for each pipe segment based on the
following formula;

-------- = --—---—-— (P =Population/thousands)
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Table V-1
RESIDENTIAL ZONING DENSITIES

ZONE POPULATION DENSITY
(People/Acre)
R-1 3.81
R-2 7.62
R-3 12.19
R-3A 12.19
R-4 12.19
R-O 12.19
R-S 2.54
R-MH 18.4
Table V-2
BUSINESS AND MANUFACTURING FLOW RATES
ZONE CLASSIFICATION FLOW (Gallons/Acre/Day) *EQUIVALENT POP.
(People/Acre)
M-1 2020 28.06
M-2 2020 28.06
B-2 3495 48.54

*To be used for peaking factor computation. Based on 72 gal/capita/day
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7.

Manhole Spacing: The maximum distance between manholes shall be as
follows:

SANITARY SEWER

10.

11.

PIPE SIZE MAXIMUM DISTANCE
8" to 15" 400'
18" to 30" 500'
larger than 30" 600’

Barrel] Size: The alignment and number of pipes into the manhole will
determine the barrel size for the size of pipe used. All 48-inch manholes will
have eccentric cone top sections if total manhole height is greater than six
feet. All other manholes will have flat tops. All drop manholes shall be
“inside drop” with a minimum barrel diameter of 60-inch. The internal
diameter of the manhole barrel shall be typically as follows:

SANITARY SEWER

PIPE SIZE BARREL SIZE

12" or less 48"

15" to 27" 60"

30" to 48" 72"
Manbholes larger than seventy-two (72) inches may be allowed with specific
approval by the Town Engineer.

Manhole Channels: All manholes shall have full-depth channels. When a
smaller main is being connected to a larger main at a manhole, the manhole
inverts shall be set so that the 8/10 depth of flow of each main is equal in
elevation. The minimum drop across a manhole (invert in to invert out) is
0.2°(cut-in manholes excepted). All Manholes shall be cemented in.

Sanitary Sewer Mains: The minimum diameter of a sewer main is 8-inches.
Main lines shall be sized for design flow, not available slope. PVC pipe shall
be used for all gravity flow main lines unless other materials are specifically
approved.

Sanitary Sewer Services: The minimum diameter of a service is 4-inch.
Services shall connect to the main with in-line gasketed wyes. The service
line stub, from the main to the property line or easement line, shall be installed
with a maximum slope of %-inch per foot. The minimum slope of a 4-inch
service line stub is 1/4-inch per foot. The minimum slope of a 6-inch service
line stub is 1/8-inch per foot. Sewer service line stubs will typically be
installed 15-feet from the downstream lot line. Services are to be installed
perpendicular to the main.
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12, Access Roads: A 12'-wide all-weather gravel access road, with turn-arounds
if needed, shall be constructed to provide access to all sanitary sewer
manholes not located within a paved public or private street or parking lot.

C. STORM SEWERS

1.  Materials: RCP (reinforced concrete pipe) or PVC pipe may be used,
however PVC pipe may only be used for pipes sized 36” diameter and
smaller. PVC pipe shall have a minimum stiffness of 46 PSI.  Structural
strength shall withstand HS-20 design load.

2. Minimum Sizes: Storm sewer mains shall not be less than 15-inch diameter.
Privately owned storm sewers may be smaller, but shall still be designed in
accordance with section C.5 below.

3. Manhole Spacing and Size:

Storm Sewer Pipe Diameter or Maximum Manhole
Vertical Rise Spacing (Ft.)

15" -36" 400

42" - 60" 500

66" and Larger 750

Storm Sewer Pipe Diameter Barrel Size* ( Ft.)
15" - 18" 4

20" - 28" 5

30" - 48" 6

* Multiple pipe penetrations may require larger manhole barrels

4, Storm Inlets

a. Publicly owned storm inlets shall comply with the applicable
standard drawing in the TOM Modifications to MPWSS. Where
inadequate overflow paths are provided, inlets must be oversized
50-percent to accommodate plugging.

b. The size of outlet pipes from storm water inlets shall be based
upon the design capacity of the inlet, but shall not be less than 12-
inches in diameter. The outlet pipes shall connect to the storm
sewer main with a manhole.

c. Computations for storm sewer design and storm inlet designs shall

be submitted with the plans and specifications. Adequate details of
inlets, manholes and other appurtenances shall be included in the
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d.

overall drainage plan submitted for approval.

Combination manhole/inlets may be used where approved as
detailed in the Town of Manhattan Modifications to MPWSS.

5. Hydraulic Design

Storm sewers shall be designed to convey the 25-year storm event with no
surcharging (i.e. pipe full with no head). Inlets and sidewalk chases shall be
designed to convey the 25-year storm flow with a maximum water surface
elevation of 0.15” below the top of curb.

Drainage reports shall include hydraulic grade line calculations including losses
from friction and transitions. Approved erosion control shall be designed and
installed at all outlets.

6. Alignment

a.

b.

c.
7. Culverts

a.

Manholes are required wherever there is change in size, direction,
elevation, grade or at sewer main junctions.

The minimum vertical clearance between a potable water main and
a storm sewer main is 1.5-feet. The minimum horizontal clearance
between a potable water main and a storm sewer main is 10-feet.
Horizontal alignment between manholes shall be straight.

A culvert is considered to be any structure which connects two
open channels. The culvert is to be designed to convey the 25-year
frequency flow of the tributary drainage basin. The headwater
depth will be limited by upstream conditions, but in no case shall
exceed 1.5 times the culvert diameter. Excessive ponding above
culvert entrances will not be acceptable if damage appears likely to
surrounding property or to the roadway.

Culverts shall be designed with an emergency overflow path. The
emergency overflow capacity shall be 100-percent of the whole
culvert for the major storm for culverts with area less than twenty
square feet and for culverts with area greater than or equal twenty
square feet, the overflow capacity shall be 100-percent of the
capacity provided by the first twenty square feet plus 20-percent
of the capacity provided for the additional area as established by
the formula:
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% overflow = (110%) 20+(A-20).20, where "A" is the area of the culvert opening.
A

If the culvert is located in a low point in the road the required
overflow capacity can be provided by overtopping the road, as
long as this does not result in more than 50 feet of street being
flooded. Where the culvert is not in a low point, or where more
than 50 feet will be flooded, the overflow capacity shall be
provided by either increasing the culvert size, or additional
culverts.

8. Culvert Hydraulics

a.

The culvert including inlet and outlet structures shall convey water,
sediment and debris at all stages of flow.

End Treatment: Flared end sections or headwalls with wingwalls
are required. Inlets are to be designed to minimize head losses.
Approved erosion control is to be provided at all culvert outlets
and inlets. Trash racks should be used for culverts greater than
100-feet in length.

Slopes: Culvert slopes shall prevent silting, yet avoid excessive
velocities. Generally, the minimum culvert slope is 0.50-percent.
Minimum barrel velocity is 3-fps and maximum is 12-fps.

Hydraulic Analysis: Inlet and outlet control conditions shall be
analyzed. Calculations shall be submitted with the design report.

Minimum Size: Culverts crossing a roadway shall not be smaller
than 24-inch equivalent diameter. Driveway approach culverts
shall not be smaller than 15-inch equivalent diameter. Culvert
length shall be adequate to provide back slopes of 4:1 or less from
pipe inverts to finished street section, including existing or future
sidewalks.

Materials: Culverts shall be RCP unless otherwise approved by
the Town .

All culverts shall be designed to withstand HS-20 loading in
accordance with American Association of State Highway and
Transportation Officials (AASHTO) "Standard Specifications for
Highway Bridges" and with the pipe manufacturers
recommendation.
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D. ALIGNMENT, DEPTH, AND EASEMENTS

1.

3.

General: Water mains, sanitary sewers, and storm sewers within the proposed
development shall be arranged to allow the suitable development of any
adjoining un-developed land, and shall be constructed to the boundary lines of
the tract being developed, unless prevented by topography or other physical
conditions, in which case a variance must be approved by the Town of
Manhattan.

Water Mains:

Water mains located in public street right-of-way shall be placed
nineteen (19) feet off the north or west right-of-way lines for
streets 35 feet in width or greater (back of curb to back of curb).
For streets less than 35 feet in width, water mains shall be placed
5.5 feet west and north of the street centerline. On curvilinear
street alignments, water mains will be a minimum of two (2) feet
from the edge of the concrete gutters at all locations.

A minimum depth of cover of six and one-half (6 %) feet below
final grade will be maintained over all water mains.

When water mains cross sanitary or storm sewer mains, the water
line must have an eighteen (18) inch minimum vertical separation,
with all water pipe joints no closer than ten (10) feet horizontal
from the sewer pipe centerline, and the crossing will be
perpendicular to the sewer line. A minimum of ten (10) feet
horizontal separation shall be maintained between any water main
and any sanitary or storm sewer main.

Sanitary Sewer Mains:

Sanitary sewer mains located in public street right-of-way shall be
placed along the centerline of the street for streets 35 feet in width
or greater (back of curb to back of curb). For streets less that 35
feet in width, sewer mains shall be located 5.5 feet east and south
of the street centerline. On curvilinear street alignments, sewer
mains will be a minimum of two (2) feet from the edge of the
concrete gutters at all locations.

Sewer mains shall have a minimum depth of cover of four (4) feet

below final grade. All sewer mains and services with less than five
(5) feet of cover will be adequately insulated.

48



C. Where streets are curvilinear, manholes should be located in the
center of the street wherever possible, however non-centerline
locations that are not in vehicle wheel paths are acceptable if it will
reduce the total number of manholes required.

4.  Storm Sewer Mains

a. Storm sewer mains located in public street right-of-way shall
typically be located on the opposite side of the street from the
water main. Storm sewers may be located beneath curb and gutter
if combination inlet/manholes are used.

b. Storm sewer mains shall have a minimum depth of cover of two
(2) feet below final grade, provided that the pipe material shall
withstand the design load. Storm sewers shall be placed to
maintain a minimum horizontal clearance of five (5) feet and a
vertical clearance of six (6) inches from any sanitary sewer main.

c. Manholes shall not be located in vehicle wheel paths.

5. Easements:

a. A "utility easement” granted to the public is required for all public
utility mains not located within public street right-of-way. An
easement shall be a minimum of thirty (30) feet wide for one or
two utility mains. An additional ten (10) feet is required for each
additional main that occupies the easement. Wider easements may
be required at the discretion of the Town of Manhattan for large
utility lines. Easements not established by plat will be executed on
standard forms available from the Town Engineer.

b. At no time will the utility line in question be less than nine (9) feet
from the edge of the easement or less than ten (10) feet from a
parallel utility line. Utility easements will also be required for all
meter pits and fire hydrants maintained by the Town of Manhattan.

c. No permanent structures shall be placed within a utility easement
unless an encroachment permit has been obtained. Trees or other
significant landscaping features shall not be placed within ten (10)
feet of any utility main or service lines.
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APPENDIX

Town of Manhattan Fire Service Line Standard
Certificate of Completion and Acceptance
Figure A-1 Standard Roadway Typical Sections
Figure A-2 Typical Stormwater Detention Pond Concrete QOutlet Structure
Sample Detention Basin Sizing Problem
Pre-construction Meeting Checklist
Random Sampling Example

Town of Manhattan Street Naming Policy





























































































