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I. Introduction

This Storm Drain Master Plan was authorized by the Donald City Council
to determine the condition of the existing storm drainage facilities as
well as providing a guide for planning and development of future storm
drainage construction. The area of study is shown on Figure I.

Since the City has been experiencing a substantial amount of growth ac-
tivity the past several years, this plan should be reviewed and updated
every three to five years, depending on the amount of development ac-
tivity, to provide orderly expansion and improvement of the city's storm
drainage system.
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Il. Existing Storm Drainage System

A large portion of the existing storm drainage system lies within the
downtown area of the clty (see Figures II, IIT & IV). Most of Main

Street drains into catch basins at Feller and Crisel Streets, which

in turn flow eventually into a 8' deep manhole at Crisel and Main Street.
Serving as a collection point, this manhole then drains into a 12" line
that passes thru it and then flows northerly thru a field tile that drains
into a swale just north of the city limits (see Figure V).

The two catch basins at Williams and Main Street drain northerly to a man-
hole and then westerly along the alley right-of-way to Crisel Street, where
it is assumed to tie into the 12" iine.

The Cone Street drainage system was installed by the city in 1986 and drains
from Feller Street westerly to the ditch at Butteville Road (see Figure III}.
Run-off between Feller and Williams Streets drains easterly to Williams Ave-
nue where there are two catch basins draining onto the railroad right-of-
way (see Figure IV). Williams Avenue between Main and Cone Streets also

drains into this system.

Matthieu Street drains southerly along the right-of-way to Blake Court (see
Figure IV) where it is transferred onto railroad right-of-way. Blake Court
drains easterly into a catch basin located in the cul-de-sac and then flows
southerly, but noc one knows to where. It is assumed to flow into a dry-

well as no outfall can be found.

A drainage ditch along the north side of Oak Street handles run-off gener-

ated by Wilco and Oak Street (see Figures II & III). This system was con-

structed in 1985 and pipe has been placed in portions of the ditch the past
vear when the Ipdustrial Park started to develope.

The drainage along Butteville Road follows the ditch follows the ditch
along the easterly right-of-way line. This ditch flows to the south from
Main Street, to the north from Oak Street where it continues to the swale
just north of the city (see Figure III).
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Figure I
Exist'g Storm Drain




See Figure V for outfall location
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Figure IV
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Figure V

Proposed
Improvement D




ll. Proposed Improvements

A good portion of the existing storm drainage system lies within the

county roads and is therefore maintained by the county. However, much

of the current system is quite old and getting it to handle the run-off

properly has created problems. These problems, with solutions, are de-

tailed as follows:
IMPROVEMENT A: Intersection of Main and Feller Streets-This intersection

IMPROVEMENT B:

has experience severe flooding the past several years. Al-
though county crews have attempted to clean the storm drain
line between Feller and Crisel, they have encountered ob-
structions. It is felt that the line has collapsed in sev-
eral areas and should be replaced. Figure VII shows the pro-
posed solution to this problem. A new 10" storm drain line
would be extended northerly to the Oak Street drainage ditch.
Estimated cost: '

1. Comnect to exist'g CB $200.00
2. Saw-cutting 220.00
3. 10" Storm Drain 3780.00
4. Pavement Restoration 980.00
sub-~total: $5180.00

~ Engineering: _450.00

TOTAL ESTIMATED COST: $5630.00

Intersection of Crisel and Main Streets-This intersection

has also experienced flooding during periods of heavy rain-
fall. The proposed improvement would replace the small
catch basins on Main Street and install a new 10" line to
the existing catch basin at Oak Street (see Figure VII).
The new system would handle the run-off from this area and
by-pass the older system. It is recommended the older sys-
tem be kept intact as the drain tile still collects water
from the south, but it is not known where it begins. Es-

timated cost:
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1. Remove exist'g CB's $200.00

2. New CB's 1050.00
3. Saw-cutting 200.00
4, 8" Storm Drain 840.00
5. 10" Storm Drain 3220.00
6. Connect to exist'g CB 200.00
7. Pavement Restoration 350.00
sub-total: $6060.00

Engineering: $550.00

TOTAL ESTIMATED COST: $6610.00

IMPROVEMENT C: Intersection of Oak & Rees at Matthieu Street- Flooding now
occurs at these intersections as there is no stom drain-

age. This improvement provides catch basins at these two
intersections. Run-off will be piped onto the railroad
right-of-way (see Figure VIII). Estimated cost:

REES STREET
1. New catch basins $350.00
2. 6% storm drain 600.00
3. Surface restoration 100.00
4, Grade for drainage 100.00
sub-total: $1150.00
Engineering: 200.00
TOTAL: ESTIMATED COST: $1350.00

QOAK STREET

(same as above) $1350.00

11
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IMPROVEMENT D: Blake Court and Pellet Plant Drainage- This improvement
would drain Blake Court and be extended southerly to also
drain the area surrounding the Pellet Plant, which now ex-
periences flooding during heavy rainfall., A g» & 10" line

Would be extended southgrly and drain into a swvale at the
south edge of town. Easements would have to be obtained
and land may also have to be purchased for right-of-way
(see Figure v). Estimated cost:

1. Connect to exist'g CB $200.00
2. New CB's 700.00
3. 8" storm drain 8400.00
4. 10" storm drain 11200.00
sub-total: $20500.00

Engineering: 1850.00

TOTAL ESTIMATED COST: $22350.00

Add'1l cost for easements and/or land ac—
quisition would have to be added.

13




IV. Summary & Recommendations

This Master Plan has developed the following improvements{as detailed in
Section IV):

1. Improvement A $5630.00
2. Improvement B 6610.00
3. Improvement C 2700.00
4. Improvement D 22300.00
TOTAL FOR ALL IMPROVEMENTS: $37240.00

Improvements A and B should be constructed as soon as funds are available
to prevent serious flood damage to surrounding properties. Since these
improvements would mainly handle run-off from the county right-of-way,
the county may participate in these improvements. The city should con-
tact the county public works department a present a proposal to them. In
addition, Improvements A & B could be combined with the proposed Crisel
Street improvements being planned for the spring of 1991.

Improvement C should also be undertaken as soon as A & B are completed and

funds are availabile,

Improvement D is the most costly of all the proposed improvements. The
city may have to consider several financing alternatives ie: local im-
provement district, grants or street improvement funds. This will not
be any easy task as the proposed Improvement D is a large financial ex-

penditure for the city.

14
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301 Trench Excavation, Bedding and Backfill

301.1.00 Description 147

301.1.0t Trench Excavation 147
301.1.01A Common Excavation 147
301.1.0IB Rock Excavation 147

301.1,02 Trench Foundation 147

301.1.03 Pipe Bedding 147

301,1.04 Pipe Zone 147

301.1.05 Trench Backfill 147

301,1.06 Embankment {47

301.1.07 Surface Removal and Replacement 147

301.2.00 Materials 147

301.2.01  Trench Foundation 147

301.2.02 Pipe Bedding 147

301.2.03 Pipe Zone 147

J301.2.04 Trench Backfill 148
301.2.04A Class A Backfiil 148
301.2.04B  Class B Backfill 148
301.2.04C  Class C Backfill 148 .
301.2.04D  Class D Backfill 148

101.2.05 Embankment 148

301,2.06 Embankment Geotextile Fabric 148

301.2.07 Surface Removal and Replacement 148
301,2.07A  Topsoil 148
301,2,07B  Other Materiat 148

301.3.00 Construction 148

J01.3.01 Trench Excavation 148
301.3.01A General 148
301.3.01B  Clearing the Right of Way 148
301.3.01C  Open Treach Limit !48
J301.3.01D Trench Width 149
JO1.3.01E  TFrench Grade 149
301,3,01F Disposal of Excess Material 149
301.3.0tG Trench Protection 149
J0E3.011  Existing Abandoned Facilities 149

301.3.02  Rock Excavation 149

301.3.03 Dewatering 149

301.3,04 Trench Foundation 150

3J01.3.05 Pipe Bedding 150

301.3.06 Pipe Zone 150

145



146

301.3.07
301.3,08
301.3.09
301.3,10
361.3.11

Trench Backfill 150

Structural Embankments 150
Compaction 150

Embankntent Geotextile Fabric 150
Sarface Removal and Replacement 151

30L.)11A Topsoil 151
. 30L3.11B Pavement, Curb and Sidewalk 151

301.4.00 Measurement and Payment 151

301.4.01

Trench Excavation and Backfil) 151

301.4.01A Lineal Foot Basls 151
301.4.01B  Lineal Foot Basis {Depih Method) 151
301.4.01C  Cubic Yard Basis 151

301.4.02
301.4.03
301.4.04

Rock Excavation 151
Trench Protection 152
Trench Foundation 152

301.4.04A Ton Basis 152
301.4.04B  Cubic Yard Basis 152
31.4.04C  Extra Work Basis 152

301,4,05
301.4.06

Pipe Bedding 152
Pipe Zone Backfill 152

301.4.06A Ton Basis 152
30L.4.06B  Cubic Yard Basis 152

301.4.07
301.4.08
301.4.09
301.4.16

Embankment 152

Geotextile Fabric 152
Imported Topsoil 152
Incidental Basis 152




301 Trench Excavation, Bedding and Backfill
301.1.00 Description

This work consists of trench excavation, trench foundation, pipe bedding, pipe zone material, trench backfill, embankment and surface
removal, and replacement,

301.1,01 Trench Excavation
Trench excavation is defined as the removal of all material encountered in the trench to the depths as shown or as direcled. Trench
excavation shall be classified as either common or rock excavation.

J01.1.01A Common Excavation
Common excavation is defined as the removal of all material which is not classified as rock exeavation.

301.1.01B Rock Excavation

Rock excavation is defined as boulders exceeding 1/2 cubic yard in size, or solid ledge rock, which in the opinion of the engineer
requires, for its removal, drilling and blasting, wedging, sledging, barring, or breaking up with power-operated tools.

No soft or disinlegrated rock; hard-pan or cemented gravel that can be removed with a hand pick or power operated excavator or
shovel; no loose, shaken, or previously blasted rock or broken stone in rock fillings or elsewhere; and no rock outside of the minimum
limits of measurement allowed, which may fall into the excavation, will be measured or allowed.

301.1.02 Trench Foundation
Trench foundation is defined as the bottom of the trench on which the pipe bedding is to lay and which provides support for the pipe.

301.1.03 Pipe Bedding

Pipe bedding is defined as the furnishing, placing and compacting of specified materials on the trench foundation so as to uniformly
support the barrel of the pipe lo the springline. The total bedding depth shall be a minimum of 6 inches below the outside belt of the pipe.

bl

301,1,04 Pipe Zone

The pipe zone is defined as the furnishing, placing and compacting of specified materials for the full width of the trench from the top
of the bedding to a point {2 inches above the iop outside surface of the barrel of the pipe.

301.1.95 Trench Backfill

Trench backfill is defined as the furnishing, placing, and compacting of material in the trench between the top of the pipe zone material
and the bottom of the pavement base rock, ground surface, or surface malerial,

301.1.06 Embankment
Embankment is defined as furnishing, placing, and compacting of the embankment material 10 the depth and configuration specified.

J01.1.07 Surface Removal and Replacement

Surface removal and replacement is defined as the removal andfor replacement of surface malerial such as topsoil, sod, pavement,
sidewalks, gravel, ete., which requires special consideration in order to accomplish,

301.2.00 Materials
Materials may be nalive or imported as specified. Materials proposed for use in the work shall not be used without the approval of
the engineer.

301.2,01 Trench Foundation

The trench foundation shall be undisturbed native malterial. Where ground water or other unstable conditions exist and the native
material cannol support the pipe, additional excavation may be required. The trench shall be stabilized with pipe bedding materiat,

301.2.02 Pipe Bedding

Pipe bedding material shall be crushed rock with a maximum size of 3/4 inch, well graded from coarse to fine, Clean beach, pit run,
or reject crusher sand, or other materials may be approved as a substitute for gravel in trenches that have no groundwater in the pipe
zone.

301.2.03 Pipe Zone
The pipe zone materiat shall consist of bedding material as deseribed in subsection 301.2.02,

147



301.2,04 Trench Backfill
J01.2.04A  Class A Backfill
Class A backfill shali be native or common material which, in the opinion of the engincer, meets the characteristics required for the
specific surface loading or other eriteria of the backfill zone.

301.2,04B  Class B Backiill
Class B back(ill shall be granular material consisting of gravel or crushed rock meeting the requirements of Section 207. Designated
size shall be 3/4".0,

301.2.04C  Class C Backfill
Class C backfill shalt be ¢lean sand with no particle size larger than 1/4 inch.

301.2,04D Class D Backfill
Pit run or bar run material well graded from coarse lo fine. The maximum dimension shall be 3 inches,

301.2,05 Embankment
Embankment materials shall be as shown on the plan.

300.2,06 Embankment Geotextile Fabric
Embankment geotextite fabric shall be composed of a polymeric yam or fiber oriented into a stable network which rctains its relative
structure during handling, placement, and design service life. Fabric may be rejected by the engincer i dimensional stability or resistance
of the fabric to ambient temperatures, acid, and alkaline conditions and microorganismsfinsects does not appear to be satisfactory for the
intended purpose, The fabric shall be free of any chemical treatment or coating which might significantly reduce permeability. The selvage
of fabric shall be such that the outer fibers ara prevented from pulling away from the fabric. Embankment and foundation geotextile fabrics
shall conform to the following requirements.

Geotextile Fabric Property Test Method
Grab tensile strength, (bs. , . . . . . ASTM 0 1682 Modified 180 mins.
Burst strength (diaphragm method), psi. ASTM © 3786 Modified 290 mins,
AOS (Apparent Opening Size), . ..., OSHO THM 815 50

U.S. std. stave
Water permeability, cm./sec, . . . . . ASTH D 4491 0.04 mins.
Ultraviolet stability,

percent sthength retained . . ., . . ASTM D 4355 70 mins.

301.2,07 Surface Removal and Replacement
301.2.07A  Topsoil

Topsoil shall be friable, fertile, natural surface loam consisling of sands, silts, clays and -organic malter in combination and free of
noxious weeds, roots, refuse, sticks, lumps, and substances toxic to plant growth,

301.2.078  Gther Material
All other materials to be used in this section shall be in accordance with their respective standard specifications. Special material shalt
be as designated in the contract documents.

301.3.00 Construction
301.3.01 Trench Excavation
J01.3.01A General

All trench excavation and backfill shail conform to the requirements of regulalory agencies having jurisdiction over the work or within
the work site,

301.3.018  Clearing the Right of Way
Where clearing of the right of way is necessary, it shall be completed prior to the start of the trenching.

The contractor shall observe all federal and state laws relating lo fire permits and local regulations relating to burning materials. Under
no conditions shalt excavated materials be permilted to cover brush prior to clearing and disposal of the brush,

301.3.01C  Open Trench Limit
The length of open trench shall be kept to a minimum, ‘The engineer shail be the sole Jjudge of the amount of trench allowed open
based upon work conditions of the area. In normal cases, the apen trench length shall not exceed 100 feet. Related construction such
as pavement, road gravel, concrete restoration, ete., shall be compicied within 800 feet of the apen trench limit.
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J01.3.01D  Trench Width
TFrench width at the ground surface shall be kept to the minimum necessary to install the pipe in a safe manner but not less than 24 inches.
In all cases, trenches must be of sufficient width to allow for shoring and permit proper joining of the pipe and backfilling of material along
the sides of the pipe. The minimum trench width in the pipe zone must provide a clcar working space of 6 inches outside the maximum
outside diameter of the pipe. Excavalion for manholes and other structures shall bé wide enough o provide a minimum of 12 inches
between the structure surface and the sides of the excavation.

The the top of the trench shail be confined to rights of way or easements. Special writien agreemenls to extend the width may be made
with the affected propery owners, provided the agreements are first approved by the engincer.

JOLIOIE  Trench Grade
The contractor shall excavate the trench to the lines and grades shown or as established by the engineer, with proper allowance for
pipe thickness, pipe bedding and foundatjen stabilization. The foundation upon which the bedding is 1o be placed shali be firm, undisturbed,
and true to grade. If the trench is excavated below grade without authorization, the contractor shall restore 1o grade with material of the
type specified for pipe bedding at no expense to the owner. The material shall be placed over the full widlh of the trench, in compacted
fayers not exceeding 6 inches,

361.3.0iF Disposal of Excess Material

Excavated material shall be placed at locations and in such a manner that it does not creale a hazard to pedestrian or vehicular traffic,
ar inlerfere with the function of exisling drainage facilitics.

The contractor shall make arrangements for apd dispose of al! excess materizl not required elsewhere on the project at no cost to the
owner.

301.3.01G  Trench Protection

The contractor shall provide the materials, labor and equipment necessary o protect trenches at all times. The trench: protection shall
provide sale working conditions in the trench and proteet the work, existing property, utilities, pavement, ete. The method of protection
shall be according to the contractor's design. The contractor may clecl to use a combination of shoring, overbreak, tunneling, boring,
sliding trench shields, or other methods of accomplishing the work provided the method meets with the approval of ail applicabie local,
state, and federal safety codes,

Damages resulting from improper shoring, improper removal of shoring or from failure to shore shall be the sole responsibility of the
contraclor,

J0L.3.01H  Existing Abandoned Facilities

The contractor shall remove and dispose of existing abandoned sewer pipe, structures, and-other facilities as necessary to construct the
sewer. The cost of such removal will be considered incidental to the item trench excavation and backiill.

301.3.02 Rock Excavation

Where ledge rock or boulders and large stones meeting the definition of rock as described in subscetion 301.1.01 are encountered
during trench excavation, the rock shall be removed to provide a minimum of 6 inches of clearance to each side of and below alt pipe
and appurtenances. The contractor will be required to excavale and remove the overburden and expose Lhe rock to atlow the engineer
to profile or cross section the rock for measurement of pay quantity. The measurement shall be completed prior to removal of the rock,

The use of explosives shall comply with the requirements of Section 107. The contractor shall provide all tools and devices required
for loading and using expiosives, blasting caps, and aceessorics. When blasting rock in trenches, cover the area to be shot with blasting
mals or other protective material to prevent the scaltering of rock fragments outside of the exeavation,

The contractor shall assume alt liability and responsibility connected with or aceruing from blasting or the use of explosives or dangerous
materiai.

301.3.03 Dewatering

The contractor shall promptly remove and dispose of all water entering the trench during the time the trench is being prepared for the
pipe laying, during the laying of the pipe and until the backfill at the pipe zone has been completed. The contractor shail dispose of the
water in a suilable manner without damage to adjacent propeny,

Groundwater shall be controlled to prevent softening of the boltom of excavations or formation of "quick” conditions or "boils.”

Dewatering systems shall be designed and operated so as to prevent removal of the natural soils and so that the groundwater level outside
the excavalion is not reduced to the extent that would damage or endanger adjacent siructures or property,
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301.3.04 Trench Foundation

When, in the Jjudgment of the engineer, the existing material in the bottom of the Irench is unsuitable for supporting the pipe, the
contractor shall excavale below grade, as directed. The excavated material shall be replaced with foundation material meeting the
requirements of subsection 301.2.01, If unsuitable foundation materiai is removed in the same operation and manner as trench excavation,
the removal will be measured and paid for as trench excavation. Otherwise, the removal will be paid as trench foundation,

L

301.3.05 Pipe Bedding
The contractor shall spread the bedding smoothly to proper grade so that the pipe is uniformly supported along the barrel and shail
excavate bell holes at each joint to permit proper assembly and inspection of the joint. Bedding under the pipe shail provide a firm,
unyielding support along the entire pipe length. The contractor shali place subsequent lifts of not more than 1 foot in thickncss up to the
springline of the pipe, bringing lifts up ltogether on both sides of the pipe. The material under the pipe haunches shall be thoroughiy
compacted,

301.3.06 Pipe Zone
Pipe zone material shall be carefully placed arcund the pipe and thoroughly compacied in 6-inch layers to provide complete support of
the pipe and to prevent deflection or damage. The contractor shali prevent pipe from movement either horizontally or verticaily during
placement and compaclion of pipe zone material,

30L,3.67 ‘Trench Backfill
The engineer may sample excavated material to determine the suitability of the Class A material for use as backfill. Ifthe material is
found to be suitable, the contractor may elect to use the material in place of the specified backfill, The contractor shall take reasonabie
precautions to prevent excavated material from becoming saturated beyond the critical moisture limits and replace any saturated Class A
material with Class B, C, or D material, as specified, at no additional expense to the owner.

The contractor shall backfill the trench above the pipe zone in successive lifts. Backfill shail not be atlowed to free-fall into the trench
until at least 3 feet of cover is provided over the top of the pipe. The method of compaction shall be modified as necessary to protect the
pipe.

The contractor shall compact each 1ift 1o a minimum of 95 percent of the maximum density as determined by AASHTO T 99, Method
D. Ifthe specified compaction is nol obtained, the contractor may be required to use a modified compaction procedure andfor reduce the
thickness of lifts. If approved materials meeting the specifications cannot be compacted o the required density regardless of compaclive
effort or method, the engineer may reduce the required density or direct that alternate materials be used. In no case shall excavation and
pipe laying operations procced until the ¢ontractor is able to compact the backhill to the satisfaction of the engineer,

When the backfilling is complete, the contracior shail finish the surface area as specified. In paved or graveled areas the contractor
shall maintain the surface of the trench backfiil level with the existing grade with 3/4"-0 crushed aggregate material, or asphalt concrete,
if directed, until final pavement replacement is completed and aceepted by the owaer.

301.3.08  Structural Embanknents

The contractor shall construct embankment {o support the pipeline in accordance with the details shown on the plans, The contractor
shall spread excess excavated | nch materia suitable for embankment, or approved imported material when directed, in maximum {-foot
lifts for the full widih of the embankment cross seetion and compact to a minimum of 95 percent of maximum density for the full depth
of the fill as determined by AASHTO T 99,

The contractor shall moisten or dry layers of fill as required to obtain the compaction specified and compact the embankment to final
cross seclion before the trench excavation for the pipe is made. :

301.3.09 Compaction
tf the compaction specified for trench backfili or embankment is not oblained, the contractor wiil be required to use a modified
compaction procedure. If approved materials meeting the specifications cannaot be compacted to the required density regardless of
compactive effort or method, the engineer may reduce the required density or direct that altemate materials be used. In no case shall
embankment or backfill operations proceed until the contractor is able to compact the back il material to the satisfaclion of the engineer,

301.3.10 Embankment Geotextiie Fabrics
Fabric shall be protected against damage and deterioration untjl incorporated into the work. The fabric shall be dry at the ime of
installation, Fabric wili be refected if, at the time of insiallation, it has defects, deterdoration, or damage, as determined by the engineer.

The minimum overlap of fabric panels shail be 2 feet,
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301.3.11 Surface Removal and Replacement
J01.3.11A Topsoll

Where trenches cross lawns, garden areas, pastures, cultivated fields, or other areas on which reasonable topsoil conditions exist, the
contractor shall remove the topsoii to the specified depth and place the material in a stockpile. The contractor shall not mix the topsoil with
other excavated material. After the trench has been backfitled, the topsoil shail be replaced.

.

In ficu of stockpiling the topsoil, approved imporied topsoil may be substituted, to a depth specified or approved, at no expense lo the
owner,

The contractor shalt maintain the finished grade of the topsoil level witli the area adjacent to the trench until final acceptance by the
engineer and shall repair damage to adjacent topsoil caused by work operations. The contractor shall remove all rock, gravel, clay, and
any other foreign materials from the surface, regrade, and add topsoil as required,

3J01.3.11B  Pavement, Curb and Sidewalk

Cults in bituminous pavement, portland cement conerete pavement, curbs, and sidewalks, regardless of thickness, shall be made with
a pavemeni saw. The width of the opening shall be the minimum necessary for the excavation and shall follow lines parailel to the pipe.

Replacement of pavement, curb and sidewatk shall be as specified in Division 2.

301.4.00 Measurement and Payment
301,4.01 Trench Excavation and Backfill
301.4.01A Lineal Foot Basls

Trench excavation and backfill will be measured and paid for on a lineal foot basis, lo the nearest foot. Measurement will be along the
pipe {rom center to center of manholes, cateh basins, or other structures, or to the end of the pipe where no structures exist, with no
deduction for structures or fittings.

301.4.01B  Lineal Foot Basis (Depth Method)

Trench excavalion shall be measured and paid for on a lineal fool basis, to the nearest foc;i, for the length of trench in each of the
depth ranges listed in the bid schedule.

The depth will be measured from the original ground or paved surface to the invert of the pipe. Depth will be measured at intervals of
25 feet along the centerline of the trench beginning at the center ofthe downstream manhole. The average depth between measuring points
will be the depth used for computing payment for each section of the trench.

The length of trench shail be measured in accordance with subsection 301.4.01 A.

301.4.01C  Cubic Yard Basis

‘Trench excavation and backfill shail be measured and paid for on & cubic yard basis, to the nearest 0.1 yard Measurement shall be to
the nearest 0.01 foot and computed on the following basis.

Length. The length will be the horizontal distance measured along the centerline ol the trench. Measurement shall be continuous through
manhole or structure locations unless the bid schedule carries separate items of excavation applicable to the manholes or structures.

Width. The width will be the diameter of the bell of the pipe plus 12 inches, with a minimum of 24 inches.

Depth. The depth will be the vertical distance from the original ground or paved surface to the invert of the pipe. The depth will be
measured at intervals of 23 feet, or as directed by the engineer, along the centerline of the trench and the average depth between points
will be used for the volume computatjons,

J01,4,02 Rock Excavation

Rock excavation will be measured and paid for on a cubic yard basis to the nearest 0.} cubic yard, Measurement will be of the actual
dimensions rock removed within the following Ifmits

The length will be the horizontal distance measured along the centerline of the trench. The measurement will exclude manholes and other
structures, which will be measured separately. The width and depth will be measured in accordance with subsection 301.4.01C.

Rock excavation quantities for manholes and other structures shall be computed from the actual rock excavated to a depth 6 inches

below the bottem of the structure and an area within a line paralict with and 1 foot outside of the actual dimensions of the manhole or
structure,
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301.4.03 Trench Protection
Shoring, mobile trench shields, overbreak, and other trench protection measures will be considered incidental work.

301.4.04 Trench Foundation
Payment for this item shall include removal of unsuitable material and replacement as necessary o provide for a stabie foundation for
the pipe. .

301.4.04A Ton Basis

Trench foundation will measured and paid for on a ton basis, to the nearest 0.01 ton. The pay quantity will be based on weigh lickets
from scales meeling the requirements of Section 109, Weigh tickets shail be presented to the engineer for his signature on the day the
material is delivered,

301.4.04B  Cubic Yard Basis

Trench foundation shall be measured and paid for on a cubic yard basis, to the nearest 0.1 yard, Measurement shall be to the nearest
0.01 fool and computed on the following basis.

Depth shall be the aclual depth of trench foundation placed as specified. Length and width shall be measured in accordance with the
pravisions of subsection 301.4.01C

301.4.04C  Extra Work Basis
When not listed in the bid schedule, trench foundation will be paid for as extra work.

301.4,05 Pipe Bedding
Pipe bedding will be considered incidental work.

301.4.06 Pipe Zone Back{ill

When suitable material exists at the trench side, as determined by the engincer, pipe zone back{il shall be considered incidental work.
When Class B, C, or D backfill is required and approved by the engineer, measurement and payment will be as follows.

301.4.06A Ton Basis
Pipe zone backfill will be measured and paid for in accordance with the provisions of subsection 301.4.04A.

J0I1.4.06B Cubic Yard Basis:
Trench foundation shall be measured and paid for on a cubic yard basis, 1o the nearest 0.1 yard. Measurement shall be to the nearest
0.01 foot and computed on the following basis.

Depth shall be the actual depth of trench foundation placed as specified. Length and width shall be measured in accordance with the
provisions of.subsection 301.4.01C. The volume of material displaced by pipe and structures will be deducted from the caleulated backfill
volume to determine the final pay quantily,

301.4.07 Embankment
Embankment materials will be measured in place and paid for on a cubic yard basis, to the nearest 0,1 yard. Trench excavation, bedding,
and backfill placed in the completed embankment wilt be measured and paid for at the unit prices listed in the bid schedule.

301.4.08 Embankment Geotextile Fabric
Embankment geotextile fabric will be measured and paid for on a square yard basis, lo lhe nearest 0.1 yard, for the surface arca covered

in accordance with the plans or as required by the engineer. No separate measurement will be made for construction of laps, scams, joints,
or paltches, unless the engineer orders more than the specified lap, in which case the added lap width will be included in the measurement.

301.4,09 Imported Topsoil
Tmported topseil will be measured and paid for on ton basis, to the nearest 0.01 ton. Measurement will be based on weigh tickets from
scales meeling the requirements of Section 109,

301.4.10 incidental Basis

When not listed in the bid schedule, trench excavation, dewalering, geotextile fabric, pipe zone material, backfill material, imported
topsoil, maintenance of backfilled trenches, and other anticipated items will be considered incidentat work.
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305 Storm Drain Pipe and Fittings
305.1.00 Description

This work consists of the construction of surface and subsurface drainage facilities,

'305.2.00 Materials

305.2.01  Galvanized Corrugated Steel Pipe and Fittings
Galvanized corrugated steel pipe and fittings shall conform to the requirements of AASHTO M 36 or M 167,

The surfaces of corrugated steet pipe shall be completely coated with bituminous malerial conforming to AASHTO M 190, with a
minimum thickness of 0.05 inch at the crest of the corrugalions.

305.2,02 Corrugated Aluminum Alloy Pipe and Fittings
Corrugated aluminum alloy pipe and fittings shall conform 1o the requirements of AASHTO M 196, M 197, M 211, and M 219,

305.2,03  Nonreinforced Cancrete Pipe and Fittings
Nenreinforced concrele pipe and filtings shall conform to the requirements of ASTM C 14,

305.2.04 Reinforced Concrete Pipe and Fittings
Reinforced concrate pipe and fittings shall conform to the requirements of ASTM C 76 or ASTM C 655,

305.2.05 pvC Pipe and Fittings
PVC pipe and fittings shall conform to the requirements of ASTM D 3034 or F794 and have a minimum wall stiffness of 46 psi or an
SDR of 35.

305.2,06 Polyethylene Pipe and Fittings
Polyethylene pipe and fittings shall be made of polyethylene compounds which conform with the physical requirements of Type 1M1,
Calegory 3, 4, or 5, P23, P33, P34, Class C, with the applicable requirements defined in ASTM D 1248,

305.2.07 Galvanized Corrugated Steel Pipe Arches and Fittings
Galvanized corrugated steel pipe arches and fittings shall conform to the requirements of AASHTO M 26 and AASHTO M 136.

305.2.08 Corrugated Aluminum Alloy Pipe Arches and Fittings
Corrugated aluminum atloy pipe arches and fitings shall conform to the requirements of AASHTO M 196 and AASHTO M 197,

305.2.09 Galvanized Corrugated Steel Structural Plate Arches
Galvanized corrugated structural steel plate pipe, arches and pipe arches shall conform to the requirements of AASHTO M 167, exeept
there shail be no limitation 10 the weight of a single plate. After galvanizing and corrugating, the base metal for structural plate shall
also conform to the following mechanical requirements:

Tensile Strength 45,000 psi min.
Yietd Point 33,000 psi min.
Elongation in 2 inches 20% min.

Tension test specimens shall be prepared and tested in accordance with ASTM A 446, except specimens shall be cut from the flat test
pottion of the roll with the specimen length parallel to the corrugation.

305.2.10  Aluminum Struetural Plate Arches
Aluminum structural plate arches shall conform to the requirements of AASHTO M 219,

305.2.11 Perforated Galvanized Corrugated Steel Fipe and Fittings
Perforated galvanized corrugated steel pipe and fittings shall conform to the requirements of AASHTO M 36 or AASHTO M 197.

305.2.12  Perforated Corrugated Aluminum Alloy Pipe and Fittings
Perforated corrugated aluminum alloy pipe and fittings shall conform 1o the requirements of AASHTO M 197

305.2.13 Perforated Concrete Pipe and Fittings
Perforated concrete pipe and fittings shall conform to the requirements of ASTM C 4d4.
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305.2,14 Perforated PYC Pipe and Fittings .
Perforated PVC pipe and filtings shall conform to the requirements of ASTM 3034 and ASTM 2729,

305.2,15 Cement Mortar

Cement mortar shali be proportioned one part portland cement to two parts clean, well-graded sand which will pass a t/8-inch screen.
Admixtures may be used not exceeding the following percentages by weight of cement: hydrated lime, 10 percent; diatomaceous earth
or other inert materials, 5 percent. Consistency of mortar shall be such that it will adhere readily to the pipe. Mortar not used within 30
minutes of mixing shail be discarded.

305.2.16 Joints
Joint materials shall conform 1o the applicable requirements of Section 303.

305.2.17 End Sections
305.2,17A4  Galvanized Corrugated Steel Pipe
End sections shall conform to the requirements of AASHTO M 36.

305.2.178  Corrugated Aluminum Alley Pipe
End sections shall conform to the requirements of AASHTO M 196 and AASHTO M 211,

305.2,17C  Reinforced Concrete Pipe
End sections shall conform to the requirements of ASTM C 76.

305.2.18 Cleanouts
Cleanouts shali be constructed of rigid pipe materials and fittings.

305.2.19 Filter Material
Filter material shall be coarse sand, crushed or uncrushed gravel, rock or combinations thereof, and shall be 3/4"-0,

SLEVE AMALYSIS

Sieve $ize Passing Percent by Weight
374 inch 100
* 174 inch 30-60
Ho. 8 20-50
Ho. 30 8-30
Ho. 50 3-12
No. 200 {(wet sieve) 0-1

305.2.20 Drainage Geotextite Fabric

The fabric shall be composed of a polymeric yam or fiber oriented inte a stable network which retains ils relative structure during
handling. placement, and design service life. Fabric may be rejected by the engineer if dimensional stabilily or resistance of the fabric
lo ambient temperatures, acid, and alkaline conditions and microorganisms/insects does not appear 1o be satisfactory for the intended
purpose. The fabric shall be free of any chemical treatment or coating which might significantly reduce permeability. The selvage of
fabric shall be such that the outer fibers are prevented from pulling away from the fabric.

305,2,20A Drainage Geotextile Fabric Requirements
Both woven and nonwoven fabrics are acceptable. Slil film or slit tape fabrics wiil not be permitted.

Geotextile Fabric Property Test Method

Grab tensile strength, ibs. . , . . . . ASTH O 1682 Modified 80 mins,

Grab elongation, percent . . . . . . . ASTHN D 1482 Modified 15 mins,
Burst strength (diaphragm method), psi. ASTH D 3786 Modified 130 mins.
Puncture strength ., . . . . . . . ... ASTH D 3787 Modified 80 mins.
AOS (Apparent Opening Size), . . . . . OSHO TM 815 © 50

U.S. Std. sieve !
Water permeability, cm./sec. . . . . . ASTM D 44N 0.0t mins.
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305.3.00 Construction

305.3.01  Installation

Pipe laying shall begin at the downstream end of the pipe line. The lower segment of the pipe shafl be in contact with the shaped
bedding throughout its full length. Bell or groove ends of rigid pipe and outside circumf{erential laps of {flexible pipe shall be placed
facing upstream. Flexibie pipe shall be placed with longitudinal aps or seams at the sides. The fower segment of the pipe shallt be in
contact with the shaped bedding throughout the fuil length of the pipe.

Paved invert or partially lined pipe shall be laid so thal the longitudinal centerline of the paved segmunt coincides with the flow line.
Elliptical and cltipticaily reinforced pipe shalt be placed with the major axis within 5 degrees of vertical.

All field joints made in the joining of sections of pipe to form culverts and sewers, and 1o conneet to structures and special seclions,
shall be closely filted, tight, and shall provide a smooth and uniform interior surface. The joints shalt secure and hold adjoining sections
o cach other and shall faslen sceurely to adjoining structures and special seetions,

Perforated pipe shall be placed with the perforalions facing down. The pipe shall be inspecied prior lo lowering into the trench and
cleaned of any material that may plug the perforations of the pipe. Pipe sections shall be securely fastened together with couplings, fittings
or bands as specified by the manufacturer for the type of pipe used. Upgrade ends of all subsurface drain pipe shall be capped with
approved plugs.

305.3.02 Filter Material

The contractor shall place a minimum of 4 inches of filter material under perforaled pipe. The material shall be brought te grade prior
to placing the pipe. The filter material shall provide a firm unyielding support along the entire pipe length.

305.3.03 Drainage Geotextile Fabrics .

Fabric shall be protecied against damage and deterioration until incorporated into the work. The fabric shall be dry at the lime of
installation. Fabric will be rejected if, at the time of installation, it has defects, deterioration, or damage, as determined by the engineer.

The minimum overlap of fabric shail be 2 feet.

305.3.04 Cast-in-Place Storm Sewer Pipe
Cast-in-place pipe shall conform to the speeial provisions.

305.3.05 Television Inspection
Television inspection shall conform wilh the requirements of Section 303, Only the acceptance inspeclion will be required.

305.3.06 Deflection Testing
Flexible pipe shall be detlection tested in accordanee with the requirements of Section 303.

305.3.67 Repairs

The contractor shall focate and repair any sections failing lo pass the required tests and inspections and shall then repeat the specified
tests and inspections on those scclions al #o expense to the owner.

305.4.00 Measurement and Payment

305.4.01  Storm Drain Pipe

Storm drain pipe will be measured and paid for on a lineal foot basis, to the nearest foot, for cach size and type listed in the bid
schedile. Measurement will be along the pipe from center to center of manholes, cateh basins, or other structures, or lo the end of the
pipc where no struclures exist, with no deduction for structures or fittings.

105.4.02  Underdrains

Perforated drain pipe will be measured and paid for on a lineal foot basis, lo the nearest foot, for each size and type listed in the bid
schedule.

305.4.03 Filter Material
Filter materia} will be considered incidental to the construction of urderdrains.

305.4.04 End Sections
End sections will be paid for at the unit price for each size and lype listed in the bid schedule.
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305.4.05 Tee and Wye Fittings

Tee and wye fittings will be paid for at the contract unit price for each size and type listed in the bid schedule. Payment for tec and wye
fittings will be in addition 1o payment for pipe. -

305.4.06 Drainage Geotextile Fabrics
305.4.06A Square Yard Basis

Geolextile fabrics will be measured and paid for on a square yard basis, to the nearest 0.1 yard, for the surface area covered in
accordance with the plans or as required by the engineer. No separate measurement will be made for construction of laps, seams, joints,
or patches, unless the engincer orders more than the specified lap, in which case the added lap width will be included in the measurement,

305.4.06B Lineal Foot Basis

Geotextile fabric used in trench applications will be measured and paid for on a lineal foot basis, to the nearest foot, for the length of
trench the fabric is used in. No separate measurement will be made for construction of laps, seams, joints, or patches, uniess the engineer
orders more than the specified lap, in which case the added lap width will be included in the measurement.

305.4.07 Television Inspection
TV inspection will be measured and paid for in conformance with Scction 303.

305.4.08 Deflection Testing :
Deflection testing of flexible pipe shall be considered incidental work,
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307 Catch Basins and Inlets
307.1.00 Description

This work consists of the construction of cateh basins and inlets.

307.2.00 Materials

307.2.01 Concrete
Concrete shall conform to the requirements of Section 212 and shall bo Class 3000-1 1/2.

307.2,02 Forms
Forms shall conform to the requirements of Section 306.

J07.2.03 Metai Reinforcement
Metal reinforcement shall conform to the requirements of Section 306.

307.2.04 Mortar
Mortar shall conform to the requirements of Section 306.

307.2,05 Cast Iron Frames and Grates
Cast iron frames and grates shall conform to the requirements of Section 306.

307.2.06 Welded Frames and Grates :
Welded frames and grates shall be fabricated of steel conforming to ASTM A 7, A 36, or A 373 in accordance with the details shown.

307.2.07 Precast Concrete Units
Precast units shall conform to the requirements of ASTM C 478,

307.3.00 Construction

307.3.01 Excavation and Backfill
Excavation and backfill shall conform to the requirements of Section 301.

307.3.02  Cast-in-Place Catch Basins and Inlets
Forms shalf be tight and weil braced. The comers shall be chamfvred. AH water and debris shall be removed.,

Immediately alter placement, the concrete shail be consolidated wilh an approved vibeator. Vibration time shall be limited to that
necessary to produce satisfactory consolidation without causing scgregation. ‘The top surface shall be sereeded and exposed surfaces
trowelled to a smooth finish free from marks or irtegularitics. Exposed edges shall be radiused with a steel edging tool. After forms are
removed, the contractor shall patch any defects in the concrete with approved mortar mix.

Immediately aller removal of forms and final finishing, the concrete shall be treated with an approved curing compound.

307.3.03  Precast Conerete Units
Precast catch basins and inlets shall be instalied at the specified line and grade.

307.4.00 Measurement and Payment

Catch basins and inlets will be paid for at unit price for each type and size listed in the bid schedule.

182




L0, SS¥ID

-2, SSY1D

LB SV

LY. S8Y1D

-

-

TIADYE QALIVANOD

|

i

! CXYW L€) TvidaLvw
h z:mé«mmo:a
q
_

1

“

L {XYN e/1) anvs NvITD
_

_

|

H

| WALV IALYN 03LYAYOXD
}

I

]

——— 6" MIN. BEDDING BELOW
OUTSIDE OF PIPE BELL

12" MIN. ABOVE QUTSIDE

IOF PIPE BELL

I
|
!
t
I
i

—
—

OQUTSIDE DIAMETER

=]

il

==
—
"
"

——
i
el
_—

—
I

il

vagvy

HINNYH Jaig

EIR ottty TR0
Q3HSMYD SONIN +/¢ OIHSNMD SANIN v/ C
3ANOZ 3did T oMIgGaE un_a.l_
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N INSTALL WEEP HOLES
WITH GALY. MESH '
SCREEN FOR .
SUBGRADE  DRAINAGE

__(6" J 36" ’ 6"[__
' SECTION A—A
FRAME: /47" X 27 x 2" STEEL (ASTM A-38) ANGLE

' 38 1/2° (OUTSIDE FRAME) l

CONCRETE SHALL BE CLASS 3300

CROUT BETWEEN TOP OF CATCH BASIN
AND BOTTOM OF CURB AND GUTTER

TYPICAL CURB
] AND GUTTER

D ~

| of

SECTION B-8

_JG"’ 15" !GL_

ALL CORNERS OF GRATE BARS

TO BF WELDED WITH 1/4"
‘%—‘ i 51 ¢ AWS E-7024 WELDING ELECTRODES
3 R
£y oy
rey IRk
= = 2Ly ‘C' APWA OREGON CHAPTER
1/2" X 2 STEEL {ASTM A-36) BARS
| pezvrec 14 GUTTER INLET WITH.
@;@ﬁ FRAME AND GRATE
CENTER BAR WIDENED TO 4" FOR STRENGTH
SECTION ¢-¢ pye o —
DRAWN BY: MARIO DE LA ROSA, OIT 03/13/89 INTERIM 307




™ "3 GRID OF 1/2°x2" s0.
EQGE FLAT STEEL BAR.

[——— FRAME OF 1/2" SOUARE EDGE
STEEL BAR ROLLED TO FORM
CIRCLE 1/2" LESS IN OUTER
OIAMETER THAN PIPE SELL
DIMENSION OEPTH OF FRAME
TO BE SAME AS PIPE BELL
DIMENSION.

CONC. APRON = 0.0. PIPE BELL + 2" ALL JOINTS IN GRATE TO

DEPTH AS REQ'D.

18"

BE WELDED 1/4 =~

-— 2

T PROVIDE 18" Sump EXCEPT
WHEN USING SIPHON OUTLET,
[ § THEN USE 9" SymMP BELOW
END OF SIPHON

T StanDARD CONC. PIPE

GROUT PIPE AT BASE

L]

CONC. BASE

i

1-1_{;‘\: " -
[ T@ |
P

NOTE;

1) A MANUFACTURED SQUARE /RECTANGULAR
MAY BE USED FOR LARGER DIAMETER BAS

24" 10, P'P_E.J

{18” 1IN} '

GRATE AND FRAME

INS.

2) GRATES SHALL BE CCNSTRUCTED FOR BICYCLE SAFETY APWA OHEGON CHAPTER

3) PRECAST CONC. CATCH BASINS MAY BE USFD WHEN
SPECIFIED OR APPROVED.

AREA DRAINAGE BASIN
OR FIELD INLET

DATE: CRAWNG NO.

ORAWN BY: Tim Spengler, OIT 11/30/89 INTERIM 308




