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Public Works Department
949 E. 2nd Avenue
Durango CO 81301-5109
970-385-2860

. 970-385-7786 (FAX)

- November 30, 2001

- To Whom It May Concern:

This book includes changes to the City of Durango Code of Ofdinances regarding street layout
and design. ’ ; '

The following Amendment is applicable to Section 1 — Development and Construction
Standards. :

If you have any questions, please coritact the Public Works Department at 385-2860.

Youfs truly,

Otha J. Rofgers, P.E., Director
. Public Works Department
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Sec. 14-181. Street layouts and designations.

Arrangement of streets and selection of typical road sections shall
conform as nearly as possible to and be compatible with the objectives
established by the City Master Plan. In all cases, provisions shall be made for
the extension of arterials and collectors, as designated on the master plan.

In neighborhoods designed for residential development, streets, except
for cul-de-sacs, shall be configured to encourage low vehicle speeds. Streets
designed for residential development shall have no reach of street longer than
800 feet without at least one of the following features: traffic turnaround,
offset intersection, cul-de-sac, center landscaped median, curve of at least 90
degrees with a radius of no more than 200 feet, or drainage structures which
require reduced speed.

Section 2. That Section 14-186 of the Code of Ordinances of the City of Durango
should be and the same is hereby amended, in its entirety, as follows:
Sec. 14-186. Bicycle Ways.

Bicycle ways shall be provided on arterial and collector rights-of-way
as shown on drawings numbered R-1B on file in the City Clerk's office. Bike
lanes for new roadways shall be at least five (5) feet wide, as measured from
the flowline of the gutter. Off-street bicycle ways may be required through
subdivisions if they are part of an area bicycle system. Where off-street paved
bikeways are provided, they shall have a minimum paved surface of ten (10)
feet in width and a minimum right-of-way of twelve (12) feet in width.

Section 3. That Section 14-191(e) of the Code of Ordinances of the City of
Durango should be and the same is hereby amended, in its entirety, as follows:
Sec. 14-191. Intersections.

(e) Curb corner radii at intersections shall be between ten (10) and
twenty (20) feet, except that corner radii in commercial and industrial areas
may be thirty (30) feet.

* Section 4. That Section 14-193 of the Code of Ordinances of the City of Durango

should be and the same is hereby amended, in its entirety, as follows:

Sec. 14-193. Driveways and curb cuts.

STSPECS.DOC
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A maximum of one curb cut per dwelling unit is allowed in any
residentially zoned area. Each residential curb cut shall be no more than
twenty-four (24) feet wide and each commercial curb cut no more than thirty-
five (35) feet wide, as shown in standard drawing No. R-4 on file in the City
Clerk's office. Curb cuts larger than thirty-five (35) feet in width may be
made 1n industrial zones where no sidewalks are proposed. Curb cuts shall be
no closer than forty (40) feet from the intersection of any road as measured
from the curbline extended. Curb cuts shall be no closer than twenty (20) feet
apart as measured at the right-of-way line. Curb cuts shall be no closer than
ten (10) feet from the property line as measured at the curbline from the
property line extended.

Residential properties fronting collector or arterial roads shall not be
allowed curb cuts which require backing into the public right-of-way. Where
residential properties front both arterial or collector and local streets, access
shall be allowed only from the local street.

In commercial areas, parking shall be accommodated so that no
backing into the public right-of-way will be allowed except that backing into
the public right-of-way of an alley is allowed.

Section 5. That Section 14-195 of the Code of Ordinances of the City of Durango

should be and the same is hereby amended, in its entirety, as follows:

Sec. 14-195. Cul-de-sac and dead-end streets.

(a) Dead end streets are not allowed unless provisions are made for
turning of emergency vehicles. The minimum pavement diameter for turning
shall be seventy (70) feet. Configurations other than circular drives shall be
allowed where maneuvering room comparable to a seventy (70) foot #adiue-is

. DIAmETER
provided.

(b) Dead-end streets proposed to be extended to connect with
future development shall be provided with a temporary turnaround which will
consist of a seventy (70) foot diameter graveled surface meeting base
requirements of the paved section of the street.

(c) Maximum length of cul-de-sac shall be five hundred (500) feet.
Maximum lengths of one thousand (1,000) feet are permitted when serving
fewer than twenty (20) dwelling units.

STSPECS.DOC
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LOCAL PUBLIC IMPROVEMENT

ghall be readvertised, and at the time to which
stich sale was postponed shall again be offered f6r
sale and sold to the highest bidder. Upon the shle
of dny property and the payment therefor a deed
shall be executed to the purchaser in the game
manner as provided for the execution of degds in
section 14-139.

(Code 1962, § 9-10-55)

Sec. 14-141. Deposits in surplus and deficiency
fund.

All money received by the finante director/-
treasurer on\ account of the paymgnt of assess-
ments or instillments thereof, the Assignment or
redemption of delinquency certificates, or for rents,
issues and profits, or from the gale of property,
title to which is held by the cityffor the benefit of
any local improvement district /less any expenses
of securing possessjon of such property, or for the
care and operation and sale gf the same, shall be
deposited to the cre{it of the interest and bond
fund of the local impravemet district, in the same
proportion as the assegsmgnt or installments for
which the property was\tdken. Any money left in
a local improvement digtrict bond fund or any
money derived from the/fental or sale of any real
property acquired by Ahe\ city through sale for
delinquent assessmentt or ifstallments shall, after
all warrants, bonds gnd coupons of such district,
have been paid in fall, be crédited to the special
surplus and deficiehcy fund of\the city.

(Code 1962, § 9-1Q/56)

Sec. 14-142. Sgle must equal funds used.

The city maf use any availablg funds for the
satisfaction of any lien prior in right to any spe-
cial assessmgnt lien created by thé city. In the
resale of arfy property to which the\city has so
acquired title, the city shall use its bejt efforts to
sell the pyoperty for an amount at least equal to
the fundg so used plus the amount necessary to
satisfy fhe special assessment lien or liens cre-
ated by the city, principal, interest, penaltjes and
collecfion costs. The monies received from juch a
resalg in payment for the property shall be\used
firstly to satisfy such special assessment lien or
lieps and thereafter to restore to the funds fiom
which any such prior liens were satisfied the man-
i¢s used therefor. In accordance with the provi-
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jons of this division, the city is authorized
acyuire and dispose of property on which there
are delinquent taxes or special assess ts, or
both.
(Code 1962, § 9-10-57)

uency as provided for in
ed or any property to
ed sold, on account
the pepdency of any proceedingsNu court affect-
in e validity of such assessment.
ode 1962, § 9-10-58)

Secs. 14-144—14-159. Reserved.

ARTICLE III. DEVELOPMENT AND
CONSTRUCTION STANDARDS

DIVISION 1. GENERALLY

Sec. 14-160. Enforcement.

The provisions of this article shall be enforced
and administered by the public works department
of the city under the direction and supervision of
the director of public works/city engineer.

(Code 1962, § 12-1-1)

Cross reference—Utilities, Ch. 25.

Sec. 14-161. Adoption of standard specifica-
tions for construction and spec-
ification drawings.

All construction of public improvements within

the city shall be completed in accordance with the .

Standard Specifications for Construction of Wa-
terlines, Sanitary Sewers and Storm Drainage
Facilities (May, 1984); Standard Specifications for
Construction of Streets and Roads (May, 1984); or
Standard Specifications for Construction of Con-
crete Curb, Gutter and Sidewalk Construction (May,
1984), including compliance with the Specifica-
tion Drawings which are an appendix thereto (here-
inafter collectively referred to as “Standard Spec-
ifications for Construction’). The Standard Speci-
fications for Construction shall be subject to
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§ 14-161

modification, from time to time, upon recommen-
dation of the city engineer and the adoption of a
resolution by the city council implementing and
adopting such changes and modifications as may
be recommended by the city engineer. A full and
complete set of Standard Specifications for Con-
struction shall be available for sale to the public
at all times at the offices of the department of
public works of the city. The cost to the public of
acquiring a copy of the Standard Specifications
for Construction shall not exceed the actual cost
of reproduction of such material. Changes or modi-
fications to Standard Specifications for Construc-
tion adopted pursuant to resolution of the city
council shall be incorporated within the Standard
Specifications for Construction as soon as reason-
ably practical after their approval and adoption.
(Code 1962, § 12-3-1)

Secs. 14-162—14-177. Reserved.

DIVISION 2. DEVELOPMENT STANDARDS
FOR PUBLIC IMPROVEMENTS

Sec. 14-178. Applicability.

(a) Where any provisions of this division im-
pose more stringent requirements, regulations,
restrictions or limitations than the minimums im-
posed or required by any other provisions of this
Code or the statutes of the state, then the provi-
sions of this division shall govern.

(b) No public improvements shall be installed
nor shall any platted or dedicated street be used
or improved except in compliance with this divi-
sion. Whenever in this division, an action of the
city council or an action of the planning commis-
sion requires the subdivider or developer to in-
stall water or sanitary sewer mains in the subdi-
vision or development with an increase in size
designed and intended to serve land other than
that located within the subdivision or develop-
ment, an agreement with the subdivider or de-
veloper to reimburse him for the cost of the in-
creased size of the water or sanitary sewer mains
may be entered into by subdivider or developer
and the city council.

(c) All construction and installation of public
improvements shall require compliance with ap-
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plicable regulations pertaining to landscaping pur-
suant to section 26-16 et seq.
(Code 1962, § 12-2-1)

Sec. 14-179. Definitions.

All words used in this division, except where
specifically defined in this section, shall carry
their customary meanings when not inconsistent
with the context. The following words shall have
the definitions ascribed to them in this section
whenever they shall appear in this division:

Backfill means material placed in an excavated
space to fill such space.

Base course means the upper course of the granu-
lar base of the pavement or the lower course of an
asphalt concrete pavement structure.

Culvert means any structure not classified as a
bridge, which provides an opening under or adja-
cent to the roadway.

Pavement means any surfacing of streets, al-
leys, sidewalks, courts, driveways or similar areas,
consisting of mineral aggregate bound into a rigid
or semi-rigid mass by a suitable binder such as,
but not limited to, portland cement or asphalt
cement.

Pavement structure means the combination of
subbase, base course, and surface course placed
on a subgrade to support the traffic load and dis-
tribute it to the road bed.

Private street means any vehicular access serv-
ing residential properties whose average daily traf-
fic volume exceeds sixty (60) trips a day.

Public improvements means public facilities and
shall refer to the construction or installation of
streets, including curb and gutter, sidewalks, de-
velopment or extension of the city water system,
city sanitary sewer system, city storm sewer sys-
tem, and landscaping.

Right-ofway means land, property or interest
therein, usually in a strip, acquired for or devoted
to a street, highway or other public improvement.

Road means an open way for purposes of ve-
hicular and pedestrian travel.



LOCAL PUBLIC IMPROVEMENT

Roadway means the improved portion of the
right-of-way intended primarily for vehicular traffic.

Sewers means conduits and related appurtenances
employed to collect and carry off water and waste
matter to a suitable point of final discharge.

Shoulder means that portion of the roadway
contiguous with the traveled way for accommoda-
tion of stopped vehicles, for emergency use, and
for lateral support of base and surface courses.

Sidewalk means that portion of the street pri-
marily constructed for the use of pedestrians.

Storm drain means any conduit and appurte-
nance intended for the reception and transfer of
storm water.

Street the improved area of the right-of-way.

Structures means bridges, culverts, catch basins,
drop inlets, retaining walls, cribbing, manholes,
end walls, buildings, sewers, service pipes, under
drains, foundation drains, fences, swimming pools
and other features which may be encountered in
the work and not otherwise classed in this division.

Subbase means the lower course of the base of a
roadway, immediately above the subgrade.

Subgrade means the supporting structures on
which the pavement and its special undercourses
rest.

(Code 1962, § 12-2-2)

Cross reference—Definitions and rules of construction gen-
erally, § 1-2.

Sec. 14-180. Street and sidewalk standards
generally.

The standards set forth in this division for right-
of-way and road design are to be used in the de-
sign and construction of all new roads and as
guides in the improvements of the existing street
system. The objective in presenting street devel-
opment standards is to establish factors which
should be considered in the design process. The
standards set forth in this division have been
adopted by the city in the interest of safety, aes-
thetics and maintenance expense to the taxpay-
ers of this community. All construction plans for
roadways, sidewalks or bikeways shall be approved
by the city engineer prior to beginning construction.
(Code 1962, § 12-2-3(A))

Supp. No. 4

§ 14-183

Sec. 14-181. Street layouts and designations.

ngement of streets and selection of ¢t
road sectr
to and be compa
lished by the city
sions sh
ollectors as designated on the master
(Code 1962, § 12-2-3(B))

objectives estab-
n all cases, provi-

Sec. 14-182. Access to buildings.

Access to buildings must be provided in accord-
ance with the Uniform Fire Code, as published by
the International Conference of Building Officials,
chapter 10.107(a) and (c). Except for course and
cul-de-sacs, streets will connect with streets al-
ready dedicated in adjoining or adjacent subdivi-
sions, or provide for future connections to adjoin-
ing unsubdivided tracts, or should be a reasonable
projection of streets in the nearest subdivided tracts.
(Code 1962, § 12-2-3(C))

Sec. 14-183. Rights-of-way.

(a) Street rights-of-way must be sufficient to
accommodate vehicular traffic, bicycles, pedestrians,
all public utilities and on-street parking, special
storm drainage facilities or other special treat-
ments such as medians or traffic channelization.

(b) In accordance with the urban street stand-
ards see drawings numbered R-1A through R-1E
on file in the city clerk’s office for all public ways
hereafter dedicated and accepted, the minimum
right-of-way for streets, alleys, bikeways or pe-
destrian ways shall not be less than the mini-
mum dimensions for each classification as follows
and shall be in accordance with the city master
plan:

Length
Type of street (in feet)
Major arterial 80
Collector 70
Local 60
Court 60
Cul-de-sac 60 (radius)
Alley 20

(c) Greater widths may be required by the city
engineer when the need for such additional width

i
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§ 14-183

is supported by a traffic study. A drainage ease-
ment, in addition to the provided street right-of-
way width, may be required where streets paral-
lel streams or drainage area. The widths of such
drainage easements shall be determined by the
city engineer.

(Code 1962, § 12-2-3(D))

Sec. 14-184. Pavement widths.

Roadway pavement widths shall be in accord-
ance with the urban street standards (see draw-
ing Nos. R-1A through R-1E on file in the city
clerk’s office). Alleys shall have a minimum pave-
ment width of twenty (20) feet.

(Code 1962, § 12-2-3(E))

Sec. 14-185. On-street parking.

On-street parking within the city rights-of-way
shall be parallel only for all new development.
Off-street parking for vehicles shall be provided
as called for in section 27-453. Any proposed varia-
tions from the standard on-street parking provi-
sions must be approved by the city engineer.
(Code 1962, § 12-2-3(F))

Sec. 14-186. Bicycle ways.

icycle ways shall be provided on arterial a

eet bikeways are pro-
paved surface
Mimum dedi-
ed right-of-way of ten (10) feet in wi
(Code 1962, § 12-2-3(Q))

Sec. 14-187. Landscaping.

Landscaping must be planned to contribute to
safety. Landscaping must not create visual ob-
structions to motorists or pedestrians particularly
at intersections and access points. No tree shall
pe located within two (2) feet of any street curb.
Low maintenance plantings are required. Plan-
ning of street landscaping shall give consideration
to location of existing or proposed underground

Supp. No. 4

ey are part of an area’
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utilities. For further landscaping requirements

see section 26-16 et seq.
(Code 1962, § 12-2-3(H))

Sec. 14-188. Street lighting.

Street lighting and associated underground elec-
trical supply circuits are required for all streets
in or on the periphery of all new developments.
Developers shall install a minimum of one (1)
street light at every intersection. If a subdivision
block length exceeds eight hundred (800) feet, one
(1) street light shall also be installed at midblock.

(Code 1962, § 12-2-3(I))

Sec. 14-189. Horizontal alignment of arterial
streets.

(a) Arterial streets shall be designed in accord-
ance with AASHTO “A Policy on Arterial High-
ways in Urban Areas.” Collector and local road-
way curves should be designed with the following
radius controls:

Radius control

Type of street (feet)

Collector 400 minimum
Local 200 minimum
Local 125 where superelevation is practical

(b) There shall be a tangent at least one hun-
dred (100) feet long between reverse curves on all
streets.

(Code 1962, § 12-2-3(J))

Sec. 14-190. Vertical road alignments.

(a) Vertical road alignments should relate to
the natural topography insofar as is practical so
as to minimize the need for cuts or fills while
being consistent with safe geometric design.

(b) Arterial streets shall be designed in accord-
ance with AASHTO “A Policy on Arterial High-
ways in Urban Areas.”

(c) All changes in roadway grade of greater than
five-tenths of one (1) percent for arterials and one
(1) percent for local or collector streets shall be
connected by parabolic curves of not less than one
hundred (100) feet but of such length to provide
for the following minimum stopping sight distances:
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Stopping sight distance
Type of street (in feet)
Arterial and
collector 275
Local 200

(d) Grades for collector or local streets in com-
mercial or industrial areas shall not exceed six (6)
percent. Grades for local residential streets should
be as flat as is consistent with the surrounding
terrain and shall be less than ten (10) percent.
Continuous change of grade so as to give a roller-
coaster effect shall not be permitted.

(e) In order to provide for proper drainage, the
minimum grade to be used for roadways with
gutters shall be three-tenths of one (1) percent.
Where grades of four (4) percent or steeper are
necessary, an analysis of drainage inlet bypass
and soil erosion in ditches or swales shall be per-
formed and mitigation facilities provided as required.

(® The gradient within one hundred (100) feet
of any four-way street intersection shall not ex-
ceed five (5) percent. Every effort should be made
to keep grades at street intersections as flat as
possible and in all cases the required sight dis-
tances shall be provided. Three-way street inter-
sections shall have similar requirements unless
circumstances warrant different grades as de-
termined by the city engineer.

(g) All pavements on local or collector streets
shall have a normal crown with a typical cross-
slope of three-hundredths foot per foot. Pavement
cross-slope on local or collector streets at intersec-
tions or in special cases shall not exceed five-
hundredths foot per foot.

(h) Maximum side slopes between the curb and
any existing or proposed structure shall not ex-
ceed one to one (1:1) on cuts or two to one (2:1) on
fill areas. Side slopes between curb and right-of-
way lines shall not exceed the natural angle of
repose as determined from analysis of soil conditions.
(Code 1962, § 12-2-3(K))

Sec. 14-191. Intersections.

(a) Streets shall be laid out so as to intersect at
right angles, except where topography or other
sight conditions justify variations. In no case shall

845
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the angle of intersections vary more than twenty
(20) degrees from a right angle. No intersection of
public or private streets shall be on a curve of
centerline radius less than five hundred (500) feet.
No curb cut will be allowed on a curve section of
road whose inside curve radius is less than one
hundred fifty (150) feet.

(b) Intersections shall be designed with adequate
corner sight distance. Corner sight distances is
defined as measured from a point on the center-
line of the right-hand travel lane of the minor
road at least fifteen (15) feet from the edge of a
major road pavement and measured from a height
of eye of three and three-fourths (3%) feet on the
minor road to a height of object of four and one-
half (4%) feet on the centerline of the travel lanes
of a major road. The corner sight distance for
local and collector streets shall be a minimum of
two hundred (200) feet. On arterial streets, corner
site distance shall be three hundred fifty (350!
feet. In addition to the corner sight distance re-
quirement, no fence, wall, entrance, hedge, shrub
planting, tree or other sight obstruction greater
than two and one-half (2%2) feet above the pave-
ment elevation shall be located within the trian-
gular area formed by curblines and line connect-
ing them at points thirty-five (35) feet from their
point of intersection.

(c) Streets entering the opposite sides of a street
shall either be directly across from each other or
offset by at least one hundred twenty-five (125)
feet from centerline to centerline.

(d) Streets shall not enter onto the same side of
a street at intervals of less than three hundred
(300) feet from centerline to centerline.

(e) rner radii at all inter i
in wen

(f) Street signs shall be provided by the devel-
oper at all intersections (see drawing number R-7
on file in the city clerk’s office).

(g) Intersections which include collector or ar-
terial streets shall be designed to allow for future
traffic signalization. Geometry and all other de-
tails of these intersections shall be approved by
the city engineer.

(Code 1962, § 12-2-3(L))
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Sec. 14-192. Storm drainage system.

The road system in most cases will be a pri-
mary element of the storm drainage collection
system of a developed area. Wherever possible,
road layouts and grades should be designed to
avoid excessive runoff concentration and to min-
imize the need for storm sewers. Curbed road-
ways provide drainage outfall for adjacent prop-
erties and site grading generally should provide
for runoff from sites toward the roadway. If major
drainways exist or are proposed through a devel-
opment, the storm runoff should be routed to that
drainway. All storm drainage system components
shall be designed in accordance with the stand-
ards, policies and criteria of the city urban storm
drainage master plan.

(Code 1962, § 12-2-3(M))

Sec. 14-193. Driveways and curb cuts.

maximum of one (1) curb cut per dwellin

clerk’s office. Curb cu
forty (40) feet from the i
nded. Curb cuts
feet apart as
measured i
line. Dri
adius of five (5) feet and maximum
n (10) feet.

{Code 1962, § 12-2-3(N))

Sec. 14-194. Sidewalks, curbs and gutters, cross
pans.

(a) Sidewalks and curbs and gutters shall be
constructed as shown on standard drawing no.
R-3 on file in the city clerk’s office. Handicap
ramps shall be installed at all intersections. Dif-
ference in top of curb elevations across any road-
way shall not exceed three-tenths feet except where
required for superelevation of the roadway and at
intersections.

(b) Roads shall be designed so that drainage is
carried in concrete gutters. Road cross sections
shall be so designed as to prevent sheet flow across

846
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roadways except where concrete cross pans are
provided. Cross pans shall be constructed in ac-
cordance with standard drawing no. R4 on file in
the city clerk’s office. Where storm drains are
provided, no cross pans will be allowed. Cross
pans are not allowed across collectors or arterials.

(c) Sidewalks will not be required on a side of a
roadway which is not developable unless it is re-
quired to connect developed areas on the same
side of the roadway.

(Code 1962, § 12-2-3(0))

Sec. 14-195. Cul-de-sac and dead-end streets.

) Dead-end streets are not allowed unless pr

(b) Dead-en
connect with fut
with a temporary t
of a one hundred (10
surface meeting base
section of a street.

6t diameter gravelled
irements of the paved

one thodsand.(1,000) feet are permitted whegq serv-
i ewer than twenty (20) units in resideh{jal

(Code 1962, § 12.2.3(P))

Sec. 14-196. Pavement thickness.

(a) Unless substantiated by detailed structural
design using the state, department of highways’
roadway design manual or other acceptable de-
sign method, the following minimum compacted
thickness of asphalt and aggregate base will be
used:

Aggregate
Asphaltic Aggregate base  subbase
concrete class 6 class 2
Type of street (inches) (inches) (inches)
Culs-de-sac and
alleys 2 2 6
Local (residential
traffic only) 2 4 6
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Aggregate
Asphaltic Aggregate base  subbase
concrete class 6 class 2
Type of street (inches) (inches) (inches)
Local (commercial
and residential
traffic) 3 4 6
Collector 4 8 —

Minor arterial (structural design required)

Major arterial (structural design required)

(b) On roadway projects exceeding four hundred
(400) lineal feet of pavement of public road, a
pavement design based on soils analysis will be
required.

(Code 1962, § 12-2-3(Q))

Sec. 14-197. Water system standards generally.

All water distribution facilities installed within
public rights-of-way or easements shall be con-
structed in accordance with the standard draw-
ings and constructed in accordance with the stan-
dard drawings and construction specifications of
the city. In addition, all minimum standards of
the state department of health shall be followed
in the planning and construction of the water
pumping, distribution and transmission facilities.
All water system construction plans shall be ap-
proved by the city engineer prior to beginning of
any construction.

(Code 1962, § 12-2-4(A))

Sec. 14-198. Waterlines.

(a) Water main extensions and replacements
shall be a minimum of eight (8) inches in diame-
ter. Extensions to serve limited development may
be served by a six-inch main where no potential
exists for future development and where fire flow
requirements can be met. Larger mains may be
required in accordance with ISO firefighting re-
quirements or the city master water plan. All
mains shall be extended to the furthest property
line of any lot or development where future de-
velopment is at all possible. All waterlines shall
be looped, if possible.

(b) Generally, waterlines will be located five
(5) feet south of the north curbline of east-west

- 847
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streets and five (5) feet west of the east curbline
on north-south streets.

(c) Lines shall be installed with a minimum of
four (4) feet of cover to the proposed or existing
grade whichever may be less. The developer will
be responsible to set grade stakes to ensure proper
depth for all waterline installations.

(d) Waterlines shall be installed before paving
or repaving of existing or proposed roads.
(Code 1962, § 12-2-4(B))

Sec. 14-199. Valves.

(a) Three (3) gate valves are required at each
main line tee except fireline.

(b) Any extensions to the end of property which
cannot be looped shall be terminated with a gate
valve at least nine (9) feet in length of pipe and
plug and thrust block.

(c) Air/vacuum release valves will be installed
at all high points in transmission lines. Air re-
lease valves shall be installed in distribution sys-
tem lines as required by the city engineer.

(d) Gate valves shall be located so that no more
than about seven hundred (700) feet of main line
would be out of service due to a break anywhere
in the main line. Flush valves shall be installed
at all natural drainage crossings in accordance
with the standard drawing.

(e) All-weather vehicular access shall be pro-
vided to each valve location.
(Code 1962, § 12-2-4(C))

Sec. 14-200. Water pressure.

(a) Water shall be supplied to each building in
any development at pressures not less than forty
(40) psi during peak consumption hours with all
water tanks operating one-half full. Any devel-
opment unable to meet this requirement shall
provide complete plans for a booster pump and
tank system which shall be approved by the city
engineer.

(b) Water shall be supplied in each development
at pressures not exceeding one hundred ten (110)
psi at any building under static conditions. Any
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development unable to meet this requirement must
supply individual pressure reducing valves in ser-
vice lines to the buildings.

(¢) In no case shall pressures in excess of .one
hundred eighty (180) psi be allowed in any main
line under static conditions. A main line pressure
reducing station shall be designed by the devel-
oper and approved by the city engineer for any
development whose pressures would exceed the
one hundred eighty (180) psi limit.

(Code 1962, § 12-2-4(D))

Sec. 14-201. Hydrants.

Hydrants shall be located in accordance with
the Uniform Fire Code and shall be installed as
shown in standard drawing no. W-1 on file in the
city clerk’s office. One (1) hydrant should be lo-
cated at the intersection of all streets. All hy-
drant locations are subject to approval by the
director of fire services. -Hydrant tee, valves and
waterline runs to the curbline shall be installed
where potential development may occur along a
street to be paved or repaved as a part of the
development.

(Code 1962, § 12-2-4(E))

Sec. 14-202. Sewer line crossing.

(a) Should the condition exist where a sewer
main must be constructed crossing above or below
a water main, the minimum clear distance verti-
cally shall be six (6) inches.

(b) When sewer mains cross above water mains
or within a vertical clear distance of eighteen (18)
inches below water mains, the crossing must be
constructed so as to protect the water main. (see
drawing no. W-5 on file in the city clerk’s office.)

(c) Minimum water main protection under these
conditions shall consist of the installation of an
impervious and structural sewer (e.g. vitrified clay
or PVC, with concrete encasement, cast iron or
ductile iron pipe) for a distance of ten (10) feet
each side of the water main. In all cases, suitable
backfill or other structural protection shall be
provided to preclude settling or failure of the upper

pipe.
(d) In no case shall a water main be located
closer than ten (10) feet horizontally from a main
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sewer line unless the sewer line is of cast or duc-
tile iron construction.

(Code 1962, § 12-2-4(F))

Sec. 14-203. Water service lines.

(a) All buried service lines shall be of type K
copper. Service lines including curb stop and box
shall be installed from the main to the property
line for each existing or proposed lot which is
along a roadway to be paved as part of the im-
provement project. (see drawing no. W-7 on file in
the city clerk’s office.) Service line locations must
be noted on construction plans and as-built drawings.

(b) Separate service lines shall be supplied te
each separately owned parcel of land. Townhomes
and single-family dwellings shall have separate
service lines to each dwelling unit. Condomini-
ums and apartments may be served by a common
line to each building. Where two (2) or more com-
mercial buildings lie on a single parcel, each shall
have a separate service line.

(Code 1962, § 12-2-4(G))

Sec. 14-204. Water service taps; fee.

(a) Tap fees and plant investment fees must be
paid prior to any connection being made. The city
water department will make service taps into all
existing waterlines. The service line taps in all
new main lines shall be made prior to pressuriz-
ing the water main.

(b) Main line connections must be approved and
inspected by the city water superintendent.
(Code 1962, § 12-2-4(H))

Sec. 14-205. Sanitary sewer system standards
generally.

All sewer collection and pumping facilities in-
stalled within public rights-of-way or easements
shall be constructed in accordance with standard
drawings and construction specifications of the
city. In addition, all minimum standards of the
state department of health shall be followed in
planning and construction of wastewater pump-
ing and collection facilities. All sanitary sewer
plans shall be approved by the city engineer prior
to beginning construction.

(Code 1962, § 12-2-5(A))
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Sec. 14-206. Slope of sewer lines.

(a) Minimum slopes of sewer lines shall be as
follows:

Slope
Type (percent)
4-inch service 1.0
6-inch service 1.0
8-inch main 0.5
10-inch main 04
12-inch main 0.3

(b) Larger mains shall be designed to transport
average sewer flows at minimum mean velocities
of two (2) feet per second under flowing full
conditions.

(¢) Maximum design velocity for sewers flow-
ing full shall not exceed ten (10) feet per second.
Slopes between manholes must be constant.
(Code 1962, § 12-2-5(B))

Sec. 14-207. Minimum pipe size.

Minimum pipe size for mains shall be eight (8)
inches. Pipe shall be installed in accordance with
line sizes recommended in the sanitary sewer mas-
ter plan. Where line sizes are not recommended
in the master plan the city engineer will deter-
mine the appropriate line sizes.

(Code 1962, § 12-2-5(C))

Sec. 14-208. Location of sewer lines.

(a) Sewer lines shall be located generally on
the centerline of streets but in no case shall main
line sewer be located closer than ten (10) feet
horizontally from the water main unless the sewer
line is encased or of cast or ductile iron pipe. (see
drawing no. W-5 on file at the city clerk’s office).
Depth of sewer shall be at least three (3) feet from
top of pipe to proposed or existing grade, which-
ever is lower.

(b) Deeper installation may be required by the
city engineer to serve future growth. Structural
design must be demonstrated for line to be laid
deeper than ten (10) feet.

(©) Lines laid between manholes must be straight.
Na curved sewors will he gllowed
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(d) Sewer lines shall be extended to the far-
thest boundary of subdivisions or property being
served where future development is possible. Sewer
lines shall be installed before paving or repaving
of existing or proposed roads.

(Code 1962, § 12-2-5(D))

Sec. 14-209. Manbholes.
(a) Manholes shall be placed:
(1) At all changes in alignment;
(2) At all changes in grade;

(3) At intersections of two (2) or more main
lines;

(4) At intervals no greater than four hundred
(400) feet along a main; and

(5) At the end of all mains (cleanouts on mains
are not acceptable).

{b) Drop manbholes shall be designed whenever
elevation differences between any two (2) inverts
is twenty-four (24) inches or greater. (see drawing
no. S4, sheet 3 on file in the city clerk’s office.)

(c) All manholes shall be accessible by grav-
elled access.
(Code 1962, § 12-2-5(E))

Sec. 14-210. Service lines.

Service lines shall not enter at manholes. Ser-
vice lines to eight (8) or more units in an apart-
ment or condominium building shall be six (6)
inches. Separate service lines must serve each
building on a parcel of land. Each parcel of land
must have its own service lines. Service lines
shall be extended to each lot or proposed lot line
along any road which is to be paved or surfaced
before paving occurs. Townhouses shall be served
with individual four-inch service lines, one (1) to
each unit.

(Code 1962, § 12-2-5(F))

Sec. 14-211. Force mains.

Minimum size of force mains shall be four {4)
inches. Pipe shall be sized such that maximum
velocity does not exceed six (6) feet per second.
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Force mains should be installed at a positive grade
to a manhole where a gravity sewer line begins.
Where positive grades cannot be maintained, air
and vacuum release valves must be installed at
all relative high points in the line. Minimum depth
for force mains shall be four (4) feet.

(Code 1962, § 12-2-5(Q))

Sec. 14-212. Lift stations.

(a) Lift stations are discouraged. When neces-
sary, they shall be designed to serve an entire
subbasin. All lift stations will be of the wet well/dry
well design. (see drawing no. S-3 on file in the city
clerk’s office.) All designs are subject to approval
of the city engineer, and in addition to meeting
state health department criteria, shall include:

(1) Auxiliary alarm systems, with provisions
for connection to the city’s central alarm
center by hardline telephone line;

(2) Auxiliary power supply (see state health

department requirements);

3)

Control panel which provides for:

a. Automatic alternator for lead-lag oper-
ation;

Automatic reset;

Hour meter for each pump motor;

Low voltage protection relays;
Running overload and high level lights;
HOA switch for each pump;

me o

)]
(5) Mercury bulb float switches;
)

Basket strainers that are easily accessible;

Auxiliary heaters and insulation in the dry
well;

(7) Separate check and gate valves for each

pump;

(8) Dry well sump pump or drain outlet;

9)

Epoxy paint coatings inside and outside for
all metal surfaces.

(b) Wet and dry well lids should be twelve (12)
inches above finished grade. Designs should state
the consequence of power failure on the lift sta-
tion and population served by the lift station.
(Code 1962, § 12-2-5(H))
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Sec. 14-213. Storm sewer system standards
generally.

(a) All storm sewer collection facilities within
public rights-of-way or easements shall be con-
structed in accordance with standard drawings
and construction specifications of the city. In gen-
eral, storm sewers or surface drainage channels
and culverts shall be installed when the carrying
capacity of the street is exceeded based on the

following chart:
ALLOWABLE USES OF STREETS
FOR DRAINAGE
Minor storm runoff Major storm runoff
(10-year) (100-year)
Street Clas- Mazximum roadway (Allowable depth and
stfication encroachment) tnundation)
Local No curb overtopping; Inundation:
where no curbing exists, Residential dwellings,
encroachment shall not public, commercial and
be over property lines. industrial buildings
Flow may spread to shall not be inundated
crown of street. at ground line, unless
buildings are flood-
proofed. Depth of water
over gutter flowline
shall not exceed twelve
(12) inches.
Collector No curb overtopping (Same as above)

Arterial

(same as above). Flow
spread must leave at
least one (1) ten-foot
lane free of water.

No curb overtopping
(same as above). Flow
spread must leave at

Inundation: (same as
abave). Depth of water
at street crown shall

least one (1) ten-foot not exceed six (6) inches,

lane free of water in to allow operation of

each direction. emergency vehicles.
Depth of water flow line
shall not exceed eigh-
teen (18) inches.

(b) All storm sewer plans shall be approved by

the city engineer prior to construction.
(Code 1962, § 12-2-6(A))

Sec. 14-214. Storm sewer pipe size.

(a) The minimum pipe size for storm sewers or
culverts shall be twelve (12) inches nominal di-
ameter. Sizes required shall be as shown in the
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urban storm drainage master plan. Where not
covered in the master plan, storm drains shall be
sized to transport the flow of a ten-year flood from
the fully developed subbasin in which the devel-
opment lies to a natural drainage course or other
point acceptable to the city engineer. Design pa-
rameters given in the master plan shall be used
in the calculation of the ten-year flood from
subbasins of less than two hundred (200) acres.

(b) For project sites of two hundred (200) acres
or more, a method similar or equivalent to that
identified in the Soil Conservation Service Proce-
dures for Determining Peak Flows in Colorado
Technical Release No. 55 shall be used.

(c) Minimum depth of storm sewers from the
top of pipe to finished grade shall be two and
one-half (2%) feet.

(Code 1962, § 12-2-6(B))

Sec. 14-215. Storm sewer slopes.

The minimum slope for storm sewers shall be
such as to maintain a flowing full velocity of two
and one-half (2%) feet per second. Energy dissi-
paters must be installed in storm sewers where
maximum velocity in the storm sewer would ex-
ceed ten (10) feet per second.

(Code 1962, § 12-2-6(C))

Sec. 14-216. Storm sewer inlets.

Inlets must be constructed in accordance with
standard drawings at all locations necessary to
prevent the sheet flow across paved road or pri-
vate property of a two-year flood. (see drawings
numbered SS-2 through SS4 on file in the city
clerk’s office.) Double inlets are required on all
streets where gutter slopes exceed five (5) percent
and as required by good design practice.

(Code 1962, § 12-2-6(D))

Sec. 14-217. Storm sewer outlets.

Outlets to Junction Creek and the Animas River
shall be located above the ten-year flood level and
shall be protected with a concrete headwall.
(Code 1962, § 12-2-6(E))
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Sec. 14-218. Storm sewer manholes.
Manholes for storm sewers are required at:
(1) Change in grade;

(2) Change in alignment;

(3) Intersection of two (2) or more storm sew-
ers; and

(4) Intervals no greater than four hundred (400)
feet for twenty-four (24) inches and small-
er, five hundred (500) feet for forty-eight
(48) inches and smaller, six hundred (600}
feet for all others.

(Code 1962, § 12-2-6(F))

Sec. 14-219. Culverts.

(a) Culverts, where required, shall have twelve
(12) inches of cover under roads. Culverts shall
begin and terminate with headwalls as shown in
the standard drawing no. SS-7 on file in the city
clerk’s office.

(b) Culverts design shall be in accordance with
the state department of highway’s design manu-
al. Capacity design calculations shall be submit-
ted along with plans for circular and box culvert
design.

(c) No inverted siphons shall be permitted.
(Code 1962, § 12-2-6(GQ))

Secs. 14-220-14-234. Reserved.

DIVISION 3. CONSTRUCTION STANDARDS
FOR PUBLIC IMPROVEMENTS

Sec. 14-235. Approval, acceptance of plans.

Construction standards for streets and utilities
as set forth in this division shall be followed in
the design and construction of public facilities.
Two (2) prints of construction plans must be sub-
mitted for approval. All plans must be approved
by the city engineer in writing. Once approved,
plans will not be amended without approval of
the city engineer. An improvements agreement
between the city and owner must be entered into
prior to construction of any public facilities. Ac-
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ceptance of each phase of construction of public
improvements (water, storm sewer, sanitary sewer,
roads, etc.) is contingent upon:

(1) Submittal of approved as-built plans;

(2) Submittal of test results required as part of
the city specifications; and

(3) A final inspection by the city engineer and
the owners or their representatives. After
final inspection, the city engineer shall in-
form the owner in writing of any deficien-
cies and whether or not a reinspection will
be necessary. Reinspections by city person-
nel after the second inspection shall require
an inspection fee to be paid by the owner
pursuant to a schedule of fees adopted by
resolution of the city council.

(Code 1962, § 12-1-2)

Sec. 14-236. Submission of construction
plans—Roads.

(a) Road construction plans must be sufficiently
complete to provide assurance of compliance with
design standards. Plans must contain a statement
that all facilities are to be installed in accordance
with the latest revisions to the Standard Specifi-
cations for Construction of Streets and Roads. Ad-
ditionally, the plans or accompanying report must
provide the following:

(1) Plan and profile of original grounds and
design elevation of roadway centerline or
each curbline;

(2) Design calculations and structural sections
for pavement design, or minimum required

section per city specifications;

(3) Approximate location of existing and pro-
posed underground utilities and exact lo-
cation by station of existing and proposed
drainage structures and piping and profiles
of any drainage piping under the proposed
construction;

4)
6))

Soil test report;

Details of any road structures and street
cross sections at fifty-foot intervals where
side slopes exceed four to one (4:1) slope;
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(6) Existing and proposed physical features
within twenty (20) feet of the construction
including geologically unstable areas, trees,
cliffs, ponds, ditches and other topographic

features;

(7) Right-of-way lines, easement lines, street
names, one-hundred-year floodplain, bench-
marks, origin of survey, basis of bearing,
section, township, range and professional

engineer’s seal.

(b) Construction plans should be provided in
the same general format as preliminary improve-
ment plans are submitted per subdivision proce-
dures.

(c) As-built plans shall include all information
required in the construction plans and shall pro-
vide additional or revised information when changes
in horizontal alignment exceed three (3) feet or
vertical alignment exceeds twenty-five hundredths
(0.25) feet. If the standards are compromised or if
public facilities are installed outside of public rights-
of-way or easements, as-built plans shall note the
same. As-built plans shall be stamped by a pro-
fessional engineer certifying that facilities were
installed in substantial accordance with approved
plans.

(Code 1962, § 12-1-3)

Sec. 14-237. Same—Waterlines.

(a) Waterline construction plans must be suffi-
ciently complete to provide assurance of compli-
ance with design standards. Construction plans
must contain the statement that all facilities are
to be installed in accordance with the Standard
Specifications for Construction of Waterlines, Sani-
tary Sewers and Storm Drainage Facilities. Addi-
tionally, the plans or accompanying report must
provide the following:

(1)
(2)

Maximum and minimum delivery pressures;

Waterline profiles where slope exceeds fif-
teen (15) percent on any reach or where
vertical fittings are proposed;

(3) Existing and proposed physical features
within ten (10) feet of the waterline, in-

cluding trees, geologically unstable areas,
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cliffs, ponds, ditches and other topographic
features;

(4) Pipe material, size and bedding class for
all reaches of pipe, existing and proposed;

(5) Approximate location of proposed and ex-
isting utilities within twenty (20) feet of
the proposed construction;

(6) Existing and proposed roads, sidewalk and
curblines;

(7) Right-of-way lines, easement lines, street
names, one-hundred-year floodplain, bench-
marks, origin of survey, basis of bearing,
section, township, range and professional
engineer’s seal.

(b) Construction plans should be provided in
the same general format as are preliminary im-
provement plans submitted per the subdivision
procedures.

(c) As-built plans shall include all information
required in the construction plans and shall pro-
vide additional or revised information on location
of valves, service lines, fittings, hydrants and water
main lines. As-built plans shall be stamped by a
professional engineer certifying that all facilities
were installed in substantial accordance with the
approved plans.

(Code 1962, § 12-14)

Sec. 14-238. Same—Sanitary sewers.

(a) Sanitary sewer construction plans must be
sufficiently complete to provide assurance of com-
pliance with design standards. Construction plans
must contain a statement that all facilities are to
be installed in accordance with the Standard Speci-
fications for Construction of Waterlines, Sanitary
Sewers and Storm Drainage Facilities. Addition-
ally, the plans or accompanying report must pro-
vide the following:

(1) Plan and profile, bearing, distance, size and
grade of each reach, of sanitary sewer and
force mains showing finished ground or
pavement elevation and invert and rim el-
evations at each manhole;

(2) Existing and proposed lift stations with site
details;
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(3) Existing and proposed physical features
within twenty (20) feet of the sewer line
including geologically unstable areas, trees,
cliffs, ponds, ditches and other topographic
features;

(4) Pipe material, size and bedding class for
all reaches of pipe, existing and proposed;

(5) Approximate location of proposed and ex-
isting utilities within twenty (20) feet of
the sewer line;

(6) Existing and proposed roads, sidewalks and
curblines;

(7)) Right-of-way lines, easement lines, street
names, one-hundred-year floodplain, bench-
marks, origin of survey, basis of bearing,
section, township, range and professional
engineer’s seal.

(b) Construction plans should be provided in
the same general format as are preliminary im-
provement plans submitted per subdivision proce-
dures.

(c) As-built plans shall include all information
required in the construction plans and shall pro-
vide additional or revised information when changes
in horizontal alignment exceed one (1) foot or ver-
tical alignment exceeds one-tenth foot. If the stand-
ards are compromised or if public facilities are
installed outside of public rights-of-way or ease-
ments, the as-built plans shall note the same.
As-built plans shall be stamped by a professional
engineer certifying that facilities were installed
substantially in accordance with approved plans.
(Code 1962, § 12-1-5)

Sec. 14-239. Same—Storm sewers.

(a) Storm sewer construction plans must be suf-
ficiently complete to provide assurance of compli-
ance with design standards. Construction plans
must contain a statement that all facilities are to
be installed in accordance with Standard Specifi-
cations for Construction of Waterlines, Sanitary
Sewers and Storm Drainage Facilities. Addition-
ally, the plans or accompanying report must pro-
vide the following:

(1) Plan and profile of storm sewer, bearing.
distance, size and grade, showing original
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ground, propoéed finished elevation and in-
vert elevations at each manhole, inlet or
wing wall;

Design calculations of Flow (Q10, Q100) at
critical points in the storm sewer, both off-
site and on-site, including points of entry
into the storm sewer system and points of
departure from the storm sewer system;

2

3
@

Two-foot contours, proposed and existing;

Points of entry of flows onto the street sys-
tem and direction of flow on the street system;

5
6

Inlet location, type and capacity;

Existing and proposed physical features
within twenty (20) feet of the storm sewer,
including geologically unstable areas, trees,
cliffs, ponds, ditches and other topographic
features;

)]

Pipe material, size and bedding class for
all reaches of pipe, existing and proposed.

(b) Construction plans should be provided in
the same general format as are preliminary im-
provement plans submitted pursuant to subdivi-
sion procedures.

(c) As-built plans shall include all information
required in the construction plans and shall pro-
vide additional or revised information when changes
in horizontal alignment exceed one (1) foot or ver-
tical alignment exceeds one-tenth foot. If the stand-
ards are compromised or if public facilities are
installed outside of public rights-of-way or ease-
ments, the as-built plans shall note the same.
As-built plans shall be stamped by a professional
engineer certifying that facilities were installed
substantially in accordance with approved plans.
(Code 1962, § 12-1-6)

Sec. 14-240. Guarantee of improvements—
Security agreements, collateral
arrangements, bonds.

(a) An agreement or contract setting forth the
construction plan, method of construction, and
parties responsible for the construction of any
public improvements, together with adequate se-
curity or collateral acceptable to the city manag-
er, shall be required prior to the commencement
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of construction of any public improvements. In
addition thereto, no preliminary PUD plan or pre-
liminary subdivision plat shall be approved until
the applicant has submitted and the city man-
ager has approved a PUD or subdivision improve-
ments agreement guaranteeing to construct any
required public improvements shown in the final
PUD plan or the final subdivision plat, together
with collateral which is sufficient in the judgment
of the city manager to make reasonable provi-
sions for the completion of the improvements in
accordance with the design and time specifications.
The types of collateral which may be used as
security under this section are as follows:

o))
2
3
€Y
6))

Performance or property bond;
Private or public escrow agreement;
Letters of credit;

Assignments of receivables; or

Deposits of certified funds or other similar
surety agreements acceptable to the city
manager.

(b) The city shall not require security agree-
ments with collateral arrangements in excess of
the city engineer’s estimate of the cost of public
improvements. Any security agreements, collat-
eral arrangements or bonds furnished pursuant
to this section shall not expire for a period of
fourteen (14) months after the date upon which
construction of public improvements is to be com-
pleted pursuant to the applicable improvements
agreement; provided, however, a partial release
of such security or collateral may be obtained
pursuant to the procedures set forth in section
14-241.

(Code 1962, § 12-1-7(A))

Sec. 14-241. Same—Release or use of collat-
eral, security.

As public improvements are completed, the ap-
plicant may apply to the city manager for a re-
lease of part or all of the collateral or security
deposited with the city; provided, however, the
city manager, upon recommendation of the city
engineer, shall retain a reasonable portion of such
collateral, which shall not be less than fifty (50)
percent thereof, during the one-year warranty pe-
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riod required under the improvements agreement.
Upon final inspection, approval and acceptance of
the public improvements by the city engineer, the
city manager, or his designated representative,
shall release that portion of the collateral or se-
curity not required to secure the warranty period.
If the city manager determines that any of the
improvements are not constructed in substantial
compliance with applicable city specifications, the
city manager may, pursuant to the improvements
agreement, withdraw and employ from the depos-
ited collateral of security such funds as may be
necessary to construct or repair the improvements
in accordance with such specifications.

(Code 1962, § 12-1-7(B))
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Chapter 25

UTILITIES*

I. In General, §§ 25-1—-25-15
II. Water, §§ 25-16—25-50
III. Sewers And Sewage Disposal, §§ 25-51—-25-130
Div. 1. Generally, §§ 25-51—-25-70
Div. 2. Connections, §§ 25-71—25-85
Div. 3. Discharge Regulations, §§ 25-86—-25-110
Div. 4. Rates And User Charge System, §§ 25-111—25-130
IV. Utility Refund Program, §§ 25-131-25-149
V. Gas Company Facilities Regulations, §§ 25-150—-25-160

7EE

31

*Charter reference—Local improvement bonds, Art. V, § 23.

Cross references—Administration, Ch. 2; boards, commissions and committees, Ch. 5; water commission, § 5-191; buildings
and building regulations, Ch. 6; fire prevention and protection, Ch. 8; flood protection and prevention, Ch. 9; garbage and refuse,
Ch. 10; health and sanitation, Ch. 11; abandoned wells, cesspools or other excavations to be filled or plugged to prevent injury, §
12-2; local public improvements, Ch. 14; development and construction standards for utilities, § 14-160 et seq.; streets, sidewalks
and other public places, Ch. 21; subdivisions, Ch. 22; land use and development code, Ch. 27.

State law references—Municipal utilities, C.R.S. § 31-15-707 et seq.; public improvements, C.R.S. § 31-15-701 et seq.

Supp. No. 13
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UTILITIES

ARTICLE 1. IN GENERAL

Sec. 25-1. Written agreements for installa-

tions and connections.

All parties connecting to the city water or
sanitary sewer utility shall be required to execute
for the benefit of the city either an implied con-
sent agreement or a utility service agreement
pursuant to which all installations and connec-
tions shall be accomplished in accordance with
existing city specifications.

(Code 1962, § 12-4-6)

Secs. 25-2—25-15. Reserved.

ARTICLE I1. WATER*

Sec. 25-16. Restrictions, regulations estab-
lished.

Any person making connection to the water
utility of the city shall be subject to the restric-
tions and regulations set forth in this article.
(Code 1962, § 12-4-1)

Sec. 25-17. Rates and fees generally.

All users of the city water utility shall be
required to pay, as and when due, the applicable
charges for water service as set forth in section
25-30 and shall also be required prior to the time
of connections to the city water utility to pay the
applicable water plant investment fee pursuant
to the applicable schedule of fees adopted by
resolution of the city council.

(Code 1962, § 12-4-2)

Sec. 25-18. General supervision.

The city manager, under the direction of the
city council, shall have general control of the
waterworks and sewers of the city, the manage-
ment thereof and the supervision of such system
(Code 1962, § 3-3-1)

*Cross reference—~The Durango water commission cre-
ated, § 5-191.

Supp. No. 20

Sec. 25-19. Public works director.

The public works director, under the direction
of the city manager, shall have charge of the
water and sanitary sewer systems.

(Code 1962, § 3-3-2)

Sec. 25-20. Individual shutoff required for
each connection.

All water users within the city as well as water
users outside the city connected to the city water
system shall provide each property or connection
with an individual shutoff of each water con-
sumer. The water superintendent shall notify the
owner of any property not now provided with
individual shutoff to have the same installed and,
unless the owner shall have the work done within
thirty (30) days from such notice, the work shall
be performed by the superintendent and the cost
thereof charged to the owner and water service
shall not be initiated until such charges are paid.
(Code 1962, § 3-3-3)

Sec. 25-21. Qualified plumbers to perform
work.

It shall be unlawful for any person not a duly
qualified plumber to do any work in plumbing or
laying or connecting pipes for the distribution of
water from the water mains or connecting drains
to the city sewers. It shall be unlawful for any
person except the public works director or his
employees to tap any water main, adjust any
corporation cock, curb cock or service box cover or
tap any sewer main.

(Code 1962, § 3-3-4)

Sec. 25-22. Timely commencement of work
done under permit.

All work undertaken by virtue of any permit
shall be done with reasonable dispatch and no
work shall be done or commenced upon any public
place of the city prior to the granting of a permit
therefor.

(Code 1962, § 3-3-6)

Sec. 25-23. Materials furnished by city; cost.

-All water users within the city as well as water
users outside the city connected to the city water
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§ 25-23 DURANGO CODE

system shall reimburse the city for all materials
furnished to each user by the city, including, but
not limited to, the tap, corporation cock and
connection, curb cock, service box, water meter,
meter pit, meter readout and any other materials.
The applicant for water service shall pay the
finance department for the cost of materials and
installation prior to the connection of the water
utility. All excavations for reaching the mains and
for placing the curb cock and service box as well
as the furnishing and laying of connecting pipes
shall be done at the expense of the owner of the
premises to which such pipes are placed. All
service pipes shall be laid not less than four (4)
feet below the established grade of any avenue,
street or alley.

(Code 1962, § 3-3-7)

Sec. 25-24. Maintenance of pipes and fix-
tures.

(a) The owner of any premises to which water
shall be conducted shall keep all fixtures and
pipes from the street main to the premises, and
inside the premises, in good repair. Unless the
owner shall promptly repair any fixtures or pipes
when notified by the public works director, the
water shall be turned off and shall not be turned
on again until repairs are made.

(b) The owner shall, at all times, keep the curb
cock and service box in repair so that the public
works director may be able to turn off the water at
any time.

(Code 1962, § 3-3-8)

Sec. 25-25. Right of entry.

The public works director shall have the right
to enter all private premises and buildings in
which water is used to examine the pipes and
fixtures and to ascertain if there is any unneces-
sary waste of water and to see that houses and
other buildings are properly classified as to rates.
(Code 1962, § 3-3-9)

Sec. 25-26. Right to shut off water for re-
pair, other work.

The city reserves the right to cause the water to
be shut off from the mains when necessary for
repairs, making connections or extensions or do-
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ing any other necessary work. No claim shall be
made against the city on account of shutting off
the water from the mains or for the breaking of
any service pipe or fixtures connected thereto.
(Code 1962, § 3-3-10)

Sec. 25-27. Compliance required.

Any person who shall lay any water or sewer
pipes or introduce into or about any building or on
any grounds any water drainpipes or do any
plumbing work in any building or on any grounds
for the purpose of connecting such pipe or plumb-
ing work with the city water mains or sewers or of
preparing them for connection or who shall make
any addition to or alterations of any water pipes,
fixtures or apparatus for the supplying of any
premises with water or any drainpipes for con-
ducting waste to the sewers contrary to the pro-
visions of this article shall be deemed guilty of
violation of this Code.

(Code 1962, § 3-3-11)

Sec. 25-28. Exceptions.

Nothing in this article shall be construed to
prohibit any owner or occupant from repairing or
replacing any faucet, either inside or outside any
building, or from extending any irrigation pipes
on any property where a license for irrigation has
been obtained.

(Code 1962, § 3-3-12)

Sec. 25-29. Tampering with system; unautho-
rized use,

(a) It shall be unlawful for any person to open
any fireplug or curb cock or any valve or other
fixture appertaining to or connecting with the city
waterworks or to turn or shut off water from any
water pipe connected with the same or to turn any
drain into the sanitary sewers without authority.

(b) It shall be unlawful for any person to use
water from the water system of the city unless
prior authorization for such shall have been ob-
tained under and according to the terms of this
article.
(Code 1962, § 3-3-13)
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Sec. 25-30. Charges.

(a) Residential. The charges for residential wa-

ter service shall consist of a monthly service
charge which includes the charge for the initial
two thousand (2,000) gallons of water usage for a
single living unit, and four thousand (4,000) gal-
lons of usage on residential duplexes or two-
family living units. In addition thereto, a gradu-
ated volume charge shall be imposed per one
thousand (1,000) gallons of water consumed above
the minimum of two thousand (2,000) and four
thousand (4,000) gallons respectively per billing
cycle. For those customers served by more than
one (1) meter, the service charge shall be applied
to each meter. Monthly service charges shall be
billed to each meter in use regardless of whether
any quantity charge is imposed. A meter shall be
considered in use so long as it is in place unless
the owner or occupant of the premises to which
the meter is attached has requested a temporary
discontinuance of service for the reasons that (1)
the water distribution system is utilized for out-
side irrigation purposes only; or (2) the premises
to which the meter is attached will be uninhab-
ited and therefor not in need of water service. If
such service is discontinued pursuant to request,
no minimum service charge shall be levied pursu-
ant to this section until such time as service is
reconnected and, as a condition of such reconnec-
tion, the owner or occupant shall pay the fees
required by section 25-36. The schedule of monthly
rates for residential water users shall be as fol-

Monthly

Consumption Charge
Over 4,000 gallons up to 12,000
gallons (per 1,000 gal-

lons) 1.19
Over 12,000 gallons (per 1,000

gallons) 1.49

Minimum per bill 11.20

For purposes of this article, living unit as to
residential water user shall be defined and lim-
ited to a dwelling or structure used for residential
purposes and confaining one (1) family or group of
individuals living independently of each other in
separate apartments. Living units as residential
dwellings containing three (3) families or more or
three (3) apartments or more shall be classified as
industrial and commercial for purposes of this
article.

(b) Industrial and commercial. Charges for in-
dustrial and commercial water service shall con-
sist of a monthly service charge which includes
the charge for the initial two thousand (2,000)
gallons of water usage and, in addition thereto,
there shall be a graduated volume charge per one
thousand (1,000) gallons of water consumed above
the minimum of two thousand (2,000) gallons per
billing cycle. Monthly service charges shall be
billed to each meter in use regardless of whether
any quantity charge is made. A meter shall be
considered in use so long as it is in place. Rates for
industrial and commercial water consumption
inside the city limits are as follows:

. Monthly
fows: Consumption Charge
. Monthly 1st 2,000 gallons $ 11.40
. Consumption Charge Over 2,000 gallons up to 100,000
Single living unit: gallons (per 1,000 gallons) 1.19
1st 2,000 gallons $ 5.60 Over 100,000 gallons (per 1,000
Over 2,000 gallons up to 10,000 _ gallons) 1.49
gallons (per 1,000 gal- Minimum per bill 11.40
lons) 1.19 Rates for water provided to the Animas Water
Over 10,000 gallons (per 1,000 Company shall be as follows:
gallons) 1.49
Minimum per bill 5.60 Monthly
Residential duplex: Consumption Charge
1st 4,000 gallons 11.20 1st 2,000 gallons $ 1140
Supp. No. 20 1494.1
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§ 25-30

Monthly
Consumption Charge
Over 2,000 gallons up to 6,000,000
gallons (per 1,000 gallons) 1.19
Over 6,000,000 gallons (per 1,000
gallons) 1.49
Minimum per biil 11.40

Rates for water provided to Fort Lewis College
shall be as follows:

Monthly

Consumption Charge

1st 2,000 gallons $ 11.40
Over 2,000 gallons up to 2,500,000

gallons (per 1,000 gallons) 1.19
Over 2,500,000 gallons (per 1,000

gallons) 1.49

Minimum per bill 11.40

(¢) Raw water usage. Unless otherwise speci-
fied by contractual agreement, all users of raw or
untreated water from the city water utility shall
pay a volume charge of seventy-four cents ($0.74)
per one thousand (1,000) gallons of consumption.

(d) Outside city users.

(1) Users of the city’s water utility located
outside the corporate limits of the City of
Durango but within the city’s service area
as defined in the comprehensive plan shall
be classified as residential or nonresiden-
tial, and if such users are in compliance
with the terms and provisions of Chapter
25 of this Code, including specifically, but
not by way of limitation, section 25-17
thereof, or are receiving water service pur-
suant to a contract entered into with the
City of Durango consistent with the water
provider policy previously adopted by the
city council, such users shall pay the same
rates and charges as are paid by residential
or nonresidential users located within the
city for the same usage and consumption as
set forth pursuant to subsections (a), (b)
and (c) of this section, respectively. Absent
such compliance or contractual agreement,
outsider city users shall pay rates in exist-
ence prior to the repeal and reenactment of
this subsection and such preexisting rates

Supp. No. 20
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shall continue in effect unless and until
specifically modified by action of the city
council.

In addition, outside city users shall pay
such additional charges as the city council
may specifically determine, upon recom-
mendation of the city engineer, to cover
additional costs of providing delivery of
water if such additional costs are clearly
identifiable, relate solely to the provision of
water to outside city users, and are in
excess of comparable costs of delivery to

* similarly situated users of the water utility
within the city.

(2) Users of the city’s water utility located
outside the city’s service area as initially
defined in the planning and service area
boundary map initially adopted through
the 1985 Comprehensive Plan for the City
of Durango shall be required to pay rates
and charges as determined by contract
approved by the city council pursuant to
which such water service is to be provided.
Nothing within this subsection shall obli-
gate the city to provide water service to
users located outside the city’s planning
and service area boundaries as defined in
the 1985 Comprehensive Plan if the city
determines that the provision of such ser-
vice is not in the best interests of the city
and existing users of the city’s water util-
ity.

(38) No outside city water connection shall be
made without prior special approval of the
city council.

(Code 1962, § 3-3-14; Ord. No. 1987-4, § 1, 3-3-87;
Ord. No. 1995-18, § 1, 7-18-95)

Editor’s note—The “preexisting rates” referred to in sub-
section (c)X1) hereinabove, and as formerly set out in subsec-
tion (cX1) and (2), constituted a “bimonthly charge equal to
one hundred fifty (150) percent of the charges levied against
residential water users within the city” for residential users,
and a “monthly charge equal to one hundred fifty (150) percent

of the charges levied against nonresidential water users
within the city” for nonresidential users.

Sec. 25-31. Meters.

(a) All connections to the city water distribu-
tion system shall be metered. Each meter shall be
of sufficient size to ensure that the peak demand

1494.2



UTILITIES § 25-32

required does not exceed eighty (80) percent of the
recommended meter capacity as set forth by the
American Water Works Association.

(b) All meters, meter pits and covers, meter
risers, remote reads, generators and all other
appurtenances shall be furnished by the city at
the expense of the property owner. The city shall
maintain and repair all meters and the meters
shall remain the property of the city. All meters
shall be installed by the owner of the property at
his own expense on the premises where the water
is to be furnished and all installation of water
meters shall be under the direction and supervi-
sion of the public works director.

(c) It shall be unlawful for any person, except
for the public works director or someone autho-
rized by him, to unlock, interfere with or molest
any meter belonging to the city.

(d) All meters installed must be put in an
accessible place for reading and servicing. The
building inspector, public works director or city
manager shall have authority, after thirty (30)
days’ notice to cause to be relocated any meters
that are in an inaccessible location. The building
inspector, public works director or city manager
shall also have the authority to designate the
location of any meter installed.

(Code 1962, § 3-3-15)

-

Sec. 25-32. Water plant investment fee.

(a) Any applicant desiring to take and use
water from the water utility of the city shall pay
to the city through the office of finance a water
plant investment fee pursuant to the schedule of
plant investment fees then in effect pursuant to
resolution duly adopted by the city council. No
water connection shall be made to the city water
utility until such time as the plant investment fee
has been paid. The plant investment fees autho-
rized by resolution of the city council shall not
apply to a water connection to the city water
utility exclusively for the purpose of providing a
sprinkling system for fire protection within a
structure.

(b) Plant investment fees for water users con-
nected to the city water utility from points outside
the municipal boundaries of the city shall be

Supp. No. 20 14943
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UTILITIES § 25.37

payable directly to the city and shall be payable

prior to any connection to the city water utility.
(Code 1962, § 3-3-15)

Sec. 25-33. Restriction on use under shortage

conditions.

Whenever, in the opinion of the city manager,
a shortage of the water supply exists or is from
any cause threatened, the city manager may, by
order published in such daily paper as may be
published at such time in the city, prohibit the
use of water for irrigation, shorten the hours for
irrigation, change the hours of irrigation, provide
for the irrigation of different parts of the city on
different days, or otherwise, until the next meet-
ing of the city council. At the council meeting,
such order may be confirmed, continued or an-
nulled by the city council, by resolution. Such
resolution shall be published in the same manner
as the original order.
(Code 1962, § 3-3-17)

Sec. 25-34. Contract in name of property
owner.

All contracts for the use of water shall be made
in the name of the owner of the property. The
charge shall be a lien on the property where water
is used.

(Code 1962, § 3-3-18)

Sec. 25-35. Delinquent accounts—Notice.

If any assessments for water rents, sanitation
or sewer shall remain unpaid thirty (30) days after
the due date for the statement for such services,
the city may issue a notice in substantially the
following form:

“Your water, sanitation and sewer assessment
for ________(address or property descrip-
tion) —____ has remained unpaid for
thirty (30) days after the due date of the orig-
inal statement of account sent to you. If you
dispute the accuracy of this bill, you must re-
quest in writing a hearing with the Finance
Director of the City of Durango, which written
request should be mailed or delivered to the
Finance Director of the City of Durango, 949
East Second Avenue, Durango, Colorado 81301,

Supp. No. 13
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no later than seven (7) days from the receipt of
this notice. If you fail to make written request
for a hearing concerning a disputed account as
herein provided and further fail to pay the full
amount of § within ten (10) days
after the date of this notice to you, your service
will be discontinued. If service is discontinued,
service will not be resumed until the full amount
due plus a service charge for resumption of ser-
vice has been paid. The service charge will be
fifteen dollars ($15.00) if reconnection to the
utility occurs during normal business hours or
thirty dollars ($30.00) if reconnection occurs
after normal business hours or during
weekends.”

(Code 1962, § 3-3-19; Ord. No. 1989-18, § 1, 10-

17-89; Ord. No. 1991-20, § 3, 1-7-92)

Sec. 25-36. Same—Discontinuance of service.

(a) If the notice described in section 25-35 is
sent and full payment is not made within ten (10)
days after the date of such notice and no request
for a hearing concerning disputed billing is made
by the recipient of such notice, the water service,
sewer service or sanitation service for which the
billing is made shall be discontinued until the full
amount due to the city, including the applicable
service charge for reconnection of service, has been
paid.

(b) Nothing in this section shall be construed
as to prevent the city from using other lawful
means of collecting the assessments referred to in
this article.

{Code 1962, § 3-3-20; Ord. No. 1989-18, § 2, 10-
17-89)

Sec. 25-37. Installation of new lines by sub-
divider; reimbursement.

When a subdivider or other person doing the
construction finds it necessary to construct sewer
lines or waterlines through undeveloped areas or
areas not served by sewer lines or waterlines in
order to serve a platted subdivision or other prop-
erty, the entire cost of such sewer line or water-
line shall be paid by the subdivider or person
constructing the same unless oversize main pro-
visions are applicable. At the time of annexation,
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or as the property abutting such sewer or ‘6"6&%}
line is developed and connections are made to the
same, the city may collect a charge per front foot
based upon the original construction cost and, if
so collected, shall reimburse the original subdi-
vider or constructor to the extent of the collection
so made; provided, however, that in no event shall
such reimbursement exceed the total cost of the
sewer line or waterline. A subdivider’s or con-
structor’s right to reimbursement under the pro-
vigions of this section shall terminate seven (7)
years after execution of the sewer line or water-
line extension contract.

(Code 1962, § 3-3-21)

Sec. 25-38. Delinquent charges; collection by
county.

Pursuant to the authority of C.R.S., section 31-
20-105, the city council does hereby elect to cer-
tify to the county treasurer for collection of any
and all delinquent water service charges due and
payable to the city, to be collected by the county
treasurer and paid over to the city in the same
manner as ad valorem real property taxes are au-
thorized to be collected pursuant to C.R.S., Title
31.

(Ord. No. 1991-20, § 1, 1-7-20)

Secs. 25-39--25-50. Reserved.

ARTICLE III. SEWERS AND
SEWAGE DISPOSAL

DIVISION 1. GENERALLY

Sec. 25-51. Definitions.

Unless the context specifically indicates other-
wise, the meaning of terms used in this article
shall be as follows:

B.0.D. (denoting biochemical oxygen demand)
means the quantity of oxygen utilized in the bio-
chemical oxidation of organic matter under stan-
dard laboratory procedure in five (5) days at twenty
(20) degrees Celsius, expressed in milligrams per
liter (mg/1).

Supp. No. 13
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Building drain means that part of the lowest
horizontal piping of a drainage system which re-
ceives the discharge from soil, waste and other
drainage pipes inside the walls of the building
and conveys it to the building sewer, beginning
five (5) feet (1.5 meters) outaide the inner face of
the building wall.

Building sewer means the extension from the
building drain to the pubic sewer or other place of

disposal.
Combined sewer means a sewer receiving both
surface and runoff waters and sewage.

Director means the director of public works of
the city or his authorized representative.

Garbage means solid wastes from the domestic
and commercial preparation, cooking and dispens-
ing of food, and from the handling, storage and
sale of produce.

Industrial wastes means the liquid wastes from
industrial manufacturing processes, trade or busi-
ness as distinct from sanitary sewage.

Natural outlet means any outlet into a water-
course, pond, ditch, lake or other body of surface
water or groundwater.

pH means the logarithm of the reciprocal of the
weight of hydrogen ions in grams per liter of
solution.

Properly shredded garbage means the wastes
from the preparation, cooking and dispensing of
food that have been shredded to such a degree
that all particles will be carried freely under the
flow conditions normally prevailing in public sew-
ers, with no particle greater than one-half inch
(1.27 centimeters) in any dimension.

Public sewer means a sewer in which all own-
ers of abutting properties have equal rights, and
is controlled by public authority.

Sanitary sewer means a sewer which carries
sewage and to which storm waters, surface wa-
ters, and groundwaters are not intentionally
admitted.

Sewerage means a combination of the water-
carried wastes from residences, business buildings,
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institutions and industrial establishments, together
with such groundwaters, surface waters, and storm
waters as may be present.

Sewage treatment plant means any arrangement
of devices and structures used for treating sewage.

Sewage works means all facilities for collect-
ing, pumping, treating and disposing of sewage.

Sewer means a pipe or conduit for carrying
sewage.

Slug means any discharge of water, sewage or
industrial waste which in concentration of any

given constituent or in quantity of flow exceeds . -

for any period of duration longer than fifteen (15)
minutes more than five (5) times the average twenty-
four-hour concentration or flows during normal
operation.

Storm drain means a sewer which carries storm
and surface waters and drainage, but excludes

Supp. No. 13
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sewage and industrial wastes, other than unpol-
luted cooling water.

Suspended solids means solids that either float
on the surface of, or are in suspension in, water,
sewage or other liquids, and which are removable
by laboratory filtering.

Watercourse means a channel in which a flow
of water occurs, either continuously or intermit-
tently.

(Code 1962, § 8-5-1) -

Cross reference—Definitions and rules of construction gen-

erally, § 1-2.

Sec. 2562, Unlawful deposits of objectionable
wastes; discharges into natural
outlets.

(a) It shall be unlawful for any persons to place,
deposit or permit to be deposited in any unsani-
tary manner on public or private property within
the jurisdiction of the city any human or animal
excrement, garbage or other objectionable waste.

(b) It shall be unlawful to discharge to any natu-
ral outlet within the jurisdiction of the city any
sewage or other polluted waters, except where
suitable treatment has been provided in accord-
ance with subsequent provisions of this article.
(Code 1962, § 8-5-2(A), (B))

Sec. 25-53. Damaging, tampering with sewage
works.

No unauthorized person shall maliciously, will-
fully or negligently break, damage, destroy, un-
cover, deface, or tamper with any structure, ap-
purtenance or equipment which is part of the
sewage works. Any person violating this provi-
sion shall be subject to immediate arrest under
charge of disorderly conduct.

(Code 1962, § 8-5-6)

Sec. 25-54. Inspections; sampling; testing.

(a) The director of public works and other duly
authorized employees of the city bearing proper
credentials and identification shall be permitted
to enter all properties for the purposes of inspec-
tion, observation, measurement, sampling and test-
ing in accordance with the provisions of this arti-
cle. The director shall have no authority to in-

Supp. No. 4

quire into any processes including metallurgical,
chemical, oil, refining, ceramic, paper or other
industries beyond that point having a direct bear-

" ing on the kind and source of discharge to the

sewers or waterways or facilities for waste treat-
ment.

(b) While performing the necessary work on
private properties referred to in subsection (a) of
this section, the director shall observe all safety
rules applicable to the premises established by
the company. The company shall be held harm-
less for injury or death to the city employees and
the city shall indemnify the company against loss
or damage to its property by city employees and
against liability claims and demands for personal
injury or property damage asserted against the
company and growing out of the gauging and
sampling operation, except as such may be caused
by negligence or failure of the company to main-
tain safe conditions as required in section 25-93.

(c) The director and other duly authorized em-
ployees of the city bearing proper credentials and
identification shall be permitted to enter all pri-
vate properties through which the city holds a
duly negotiated easement for the purposes of, but
not limited to, inspection, observation, measure-
ment, sampling, repair and maintenance of any
portion of the sewage works lying within such
easement. All entry and subsequent work, if any,
on such easement, shall be done in full accord-
ance with the terms of the duly negotiated ease-
ment pertaining to the private property involved.
(Code 1962, § 8-5-7)

Sec. 25-65. Trailer coaches.

(a) No trailer coaches shall be parked in any
trailer coach park unless they have connections
to city water and city sanitary sewage facilities;
provided however, that if either city water or city
sanitary sewage facilities are not available, then
other sources of water and sewage disposal facili-
ties may be used. :

(b) Such sources of water and method of dis-
posal of sanitary sewage shall, however, be ap-
proved by the building inspector and the county
and state prior to the time that any license is
issued. There shall be no change in methods of

1497
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supplying water or sanitary sewer facilities with-
out first obtaining the approval of the county and
the building inspector.

(c) No connection to city water and city sani-
tary sewage facilities shall be necessary in any
instance where the trailer court accommodates
trailer coaches which are not equipped with facil-
ities for fresh water and do not have built-in sani-
tary facilities which can be connected to a sani-
tary sewer. This section is for the purpose of
accommodating tourist campers and vacation
trailers, usually, but not always self-propelled and
commonly used for vacation traveling, and not
occupied on a permanent basis; and provided fur-
ther, that trailer courts or trailer parks accom-
modating only the above-described camper trailers
shall not allow any trailer coach with built in
sanitary facilities which can be connected to the
city water and sewage facilities to park in this
type of trailer court. The license for this type of
trailer coach park shall be designated as a second
class license.

(Code 1962, § 5-6-6)

Sec. 25-56. Applicability to connectors.

Any person making connection to the sewer
utility of the city shall be subject to the restric-
tions and regulations set forth in this article.
(Code 1962, § 124-3)

Sec. 25-57. Rates and fees generally.

All users of the city sewer utility shall be re-
quired to pay, as and when due, the applicable
charges for sewer service as set forth in section
25-114 and shall also be required prior to the
time of connection to the city sewer utility to pay
the applicable sewer plant investment fees pur-
suant to the applicable schedule of fees adopted
by resolution of the city council. (Code 1962, §
1244)

Sec. 25-58. Violations; penalties.

(a) Any person found to be violating any provi-
sion of this article except section 25-53 shall be
served by the city with written notice stating the
nature of the violation and providing a reason-
able time limit for the satisfactory correction thereof.

Supp. No. 4
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The offender shall, within the period of time stated
in such notice, permanently cease all violation.

(b) Any person who shall continue any viola-
tion beyond the time limit provided for in subsec-
tion (a) shall be guilty of a misdemeanor, and on
conviction thereof shall be fined in an amount not
exceeding three hundred dollars ($300.00) for each
violation. Each twenty-four-hour period in which
any such violation shall continue shall be deemed
a separate offense.

(c) Any person violating any of the provisions
of this article shall become liable to the city for
any expense, loss or damage occasioned the city
by reason of such violation.

(Code 1962, § 8-5-8)

Secs. 25-59—~25-70. Reserved.

DIVISION 2. CONNECTIONS

Sec. 25-71. Required.

(a) Except as provided in this division, it shall
be unlawful to construct or maintain any privy,
privy vault, septic tank, cesspool or other facility
intended or used for the disposal of sewage.

(b) The owners of all houses, buildings or prop-
erties used for human employment, recreation or
other purposes, situated within the city and abut-
ting on any street, alley or right-of-way in which
there is now located or may in the future be lo-
cated a public sanitary or combined sewer of the
city, is hereby required at his expense to install
suitable toilet facilities therein, and to connect
such facilities directly with the proper public sewer
in accordance with the provisions of this division,
within ninety (90) days after date of official notice
to do so, provided that such public sewer is within
four hundred (400) feet of the property line.
(Code 1962, § 8-5-2(C), (D))

Sec. 25-72. Private sewage disposal systems.

(a) Where a public sanitary or combined sewer
is not available under the provisions of subsec-
tion (b) of section 25-71, the building sewer shall
be connected to a private sewage disposal system
complying with the provisions of this section.
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(b) Before commencement of construction of a
private sewage disposal system, the owner shall
first obtain a written permit signed by the direc-
tor. The application for such permit shall be made
on a form furnished by the city, which the appli-
cant shall supplement by any plans, specifications
and other information as are deemed necessary
by the director. A permit and inspection fee of ten
dollars ($10.00) shall be paid to the city at the
time the application is filed.

(¢) A permit for a private sewage disposal sys-
tem shall not become effective until the installa-
tion is completed to the satisfaction of the direc-
tor. He shall be allowed to inspect the work at
any stage of construction and, in any event, the
applicant for the permit shall notify the director
when the work is ready for final inspection and
before any underground portions are covered. The
inspection shall be made within forty-eight (48)
hours of the receipt of notice by the director.

(d) The type, capacities, location and layout of
a private sewage disposal system shall comply
with all recommendations of the state water qual-
ity control commission. No permit shall be issued
for :any ‘private sewage disposal system employ-
ing subsurface soil absorption facilities where the
area of the lot is less than three (3) acres. No
septic tank or cesspool shall be permitted to dis-
charge to any natural outlet.

{e) At such time as a public sewer becomes avail-
able to a property served by a private sewage
disposal system, as provided in subsection (d), a
direct connection shall be made to the public sewer
in compliance with this division. Any such septic
tanks, cesspools and similar private sewage dis-
posal facilities shall be abandoned and filled with
suitable material.

(f) The owner shall operate and maintain the
private sewage disposal facilities in a sanitary
manner at all times, at no expense to the city.

() No statement contained in this section shall
be construed to interfere with any additional re-
quirements that may be imposed by the state
water quality control commission.

(h) When a public sewer becomes available, the
building sewer shall be connected to such sewer
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within ten (10) days and the private sewage dis-
posal system shall be cleaned of sludge and filled
with clean bankrun gravel or dirt.

(Code 1962, § 8-5-3)

Sec. 25-73. Permits; requirements.

(a) No unauthorized person shall uncover, make
any connections with or opening into, use, alter
or disturb any public sewer or appurtenance thereof
without first obtaining a written permit from the
director.

(b) There shall be two (2) classes of building
sewer permits:

(1) For residential and commercial service; and

(2) For establishments producing industrial
wastes.

In either case, the owner or his agent shall make
application on a special form furnished by the

city. The permit application shall be supplemented - -

by any plans, specifications or other information
considered pertinent in the judgment of the direc-
tor. A permit and inspection fee of ten dollars
($10.00) for a residential or commercial building
sewer permit shall be paid to the city at the time
the application is filed. A permit and inspection
fee of twenty-five dollars ($25.00) for establish-
ments producing industrial waste shall be paid to
the city at the time the application is filed.

{c) All costs and expense incident to the instal-
lation and connection of the building sewer shall
be borne by the owner. The owner shall indem-
nify the city from any loss or damage that may
directly or indirectly be occasioned by the instal-
lation of the building sewer.

(d) A separate and independent building sewer

shall be provided for every building; except where .
one (1) building stands at the rear of another or." ¥

an interior lot and no private sewer is available
or can be constructed to the rear building through
an adjoining alley, court yard or driveway, the
building sewer from the front building may be
extended to the rear building and the whole con-
sidered as one (1) building sewer.

(e) Old building sewers may be used in connec-
tion with new buildings only when they are found,

a
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on examination and tested by the director, to meet
all requirements of this article.

() The size, slope, alignment, materials of con-
struction of a building sewer and the methods to
be used in excavating, placing of the pipe, joint-
ing, testing and backfilling the trench, shall all
conform to the requirements of the city building
and plumbing codes or other applicable rules and
regulations of the city. In the absence of code
provisions or in amplification thereof, the mate-
rials and procedures set forth in appropriate spec-
ifications of the latest edition of the A.S.T.M. and
W.P.C.F. manual of practice no. 9 shall apply.

(&) Whenever possible, the building sewer shall
be brought to the building at an elevation below
the basement floor. In all buildings in which any
building drain is too low to permit gravity flow to
the public sewer, sanitary sewage carried by such
building drain shall be lifted by an approved means
and discharged to the building sewer.

(h) No person shall make connection of roof
downspouts, interior and exterior foundation drains,
areaway drains or other sources of surface runoff
or groundwater to a building sewer or building
drain which in turn is connected directly or indi-
rectly to a public sanitary sewer.

(i) The connection of the building sewer into
the public sewer shall conform to the requirements
of the building and plumbing code or other appli-
cable rules and regulations of the city, or the
procedures set forth in appropriate specifications
of the latest edition of the A.S.T'M. and the WP.CF.
manual of practice no. 9. All such connections
shall be made gastight and watertight. Any devi-
ation from the prescribed procedures and materi-
als must be approved by the director before
installation.

() The applicant for the building sewer permit
shall notify the director when the building sewer
is ready for inspection and connection to the pub-
lic sewer. The connection shall be made under the
supervision of the director.

(k) All excavations for building sewer installa-
tion shall be adequately guarded with barricades
and lights so as to protect the public from hazard.
Streets, sidewalks, parkways and other public prop-
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erty disturbed in the course of the work shall be
restored in a manner satisfactory to the city.
(Code 1962, § 8-5-4)

Secs. 25-74-—-25-85. Reserved.
DIVISION 3. DISCHARGE REGULATIONS

Sec. 25-86. Generally.

No person shall discharge or cause to be dis-
charged any storm water, surface water, ground-
water, roof runoff, subsurface drainage including
interior and exterior foundation drains, uncontam-
inated cooling water or unpolluted industrial pro-
cess waters to any sanitary sewer.

(Code 1962, § 8-5-5(A))

Sec. 25-87. Storm water; unpolluted drain-
age; industrial cooling or process
waters.

Storm water and all other unpolluted drainage
shall be discharged to such sewers as are specifi-
cally designated as combined sewers or storm sew-
ers, or to a natural outlet approved by the diree-
tor of public works. Industrial cooling water or
unpolluted process waters may be discharged on
approval of the superintendent of water and sew-
ers, to a storm sewer, combined sewer, or natural
outlet.

(Code 1962, § 8-5-5(B))

Sec. 25-88. Prohibited discharges—Generally.

No person shall discharge or cause to be dis-
charged any of the following described waters or
wastes to any public sewers:

(1) * Any gasoline, oil, benzene, naphtha, fuel
oil or other flammable or explosive liquid,
solid or gas;

(2) Any waters or wastes containing toxic or
poisonous solids, liquids or gases in suffi-
cient quantity, either singly or by interac-
tion with other wastes, to injure or inter-
fere with any sewage treatment process,
constitute a hazard to humans or animals,
create a public nuisance or create any haz-
ard in the receiving waters of the sewage
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treatment plant, including but not limited
to cyanides in excess of two (2) mg/l as CN
in the wastes as discharged to the public
sewer;

(3) Any waters or wastes having a pH lower
than 5.5, or having any other corrosive prop-
erty capable of causing damage or hazard
to structures, equipment and personnel of
the sewage works;

(4) Solid or viscous substances in quantities or
of such size capable of causing obstruction
to the flow in sewers or other interference
with the proper operation of the sewage
works such as, but not limited to, ashes,
cinders, sand, mud, straw, shavings, metal,
glass, rags, feathers, tar, plastics, wood, whey,
buttermilk, carcasses or hides of dead an-
imals or fowl, unground garbage, whole blood,
paunch manure, hair and fleshings, entrails,
paper dishes, cups, milk containers, etc.,
either whole or ground by garbage grinders.

(Code 1962, § 8-5-5(C))

Sec. 25-89. Same—Harmful substances.

(a) No person shall discharge or cause to be
discharged the following described substances, ma.
terials, waters or wastes if it appears likely in the
opinion of the director that such wastes can harm
either the sewers, sewage treatment process or
equipment, have an adverse effect on the receiv-
ing stream, or can otherwise endanger life, limb,
public property or constitute a nuisance. In form-
ing his opinion as to the acceptability of these
wastes, the director will give consideration to such
factors as the quantities of subject wastes in rela-
tion to flows and velocities in the sewers, materi-
als of construction of the sewers, nature of the
sewage treatment process, capacity of the sewage
treatment plant, degree of treatability of wastes
in the sewage treatment plant and other perti-
nent factors. The prohibited substances are:

(1) Any liquid or vapor having a temperature
higher than one hundred fifty (150) degrees
Fahrenheit (sixty-five (65) degrees Celsius);

(2) Any water or wastes containing fats, wax,
grease or oils, whether emulsified or not,
in excess of one hundred (100) mg/l or con-
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taining substances which may solidify or
become viscous at temperatures between
thirty-two (32) degrees and one hundred
fifty (150) degrees Fahrenheit (zero (0) and
sixty-five (65) degrees Celsius);

Any garbage that has not been properly
shredded. The installation and operation of
any garbage grinder equipped with a motor
of three-fourths horsepower (0.76 hp met-
ric) or greater shall be subject to the re-
view and approval of the director;

Any waters or wastes containing strong acid
iron pickling wastes or concentrated plat-
ing solutions whether neutralized or not;

Any waters or wastes containing iron, chro-
mium, copper, zinc and similar objection-
able or toxic substances, or wastes exerting
an excessive chlorine requirement, to such
degree that any such material received in
the composite sewage at the sewage treat-
ment works exceeds the limits established
by the director for such materials;

Any waters or wastes containing phenols
or other taste- or odor-producing substanc-
es, in such concentrations exceeding limits
which may be established by the director
as necessary, after treatment of the com-
posite sewage, to meet the requirements of
state, federal or other public agencies of
jurisdiction for such discharge to the receiv-
ing waters;

Any radioactive wastes or isotopes of such
half-life or concentration as may exceed lim-
its established by the director in compli-
ance with applicable state or federal regu-
lations;

Any waters or wastes having a pH in ex-
cess of 9.5;

Materials which exert or cause:

a. Unusual concentrations of inert sus-
pended solids such as, but not limited
to, fuller’s earth, lime slurries and lime
residues or of dissolved solids such as,
but not limited to, sodium chloride or
sodium sulfate;
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b. Excessive discoloration, such as, but
not limited to, dye wastes and vegeta-
ble tanning solutions;

¢. Unusual BOD, chemical oxygen demand
(COD), or chlorine requirements in such
quantities .as to comstitute a significant
load on the sewage treatment works;

d. Unusual volume of flow @r concentra-
tions of wastes constituting slugs as
defined in this article;

(10) Waters or wastes containing substances
which are not amenable to treatment or
reduction by the sewage treatment processes
-employed or are amenable to treatment only
to such degree that the sewage treatment
plant effluent cannot meet the requirements
of other agencies having jurisdiction over
discharge to the receiving waters;

(11) Any waters or wastes having:

a. A five (5) day BOD greater than three
hundred (300) parts per million by
weight;

b. More than three hundred (300) parts
per million by weight of suspended solids;

c. An average daily flow greater than two
(2) percent of the average sewage flow
of the city,

shall be subject to the review of the director.

(b) Where necessary in the opinion of the direc-
tor, the owner shall provide, at his expense, such
preliminary treatment as may be necessary to:

(1) Reduce the biochemical oxygen demand to
three hundred (300) parts per million by
weight;

(2) Reduce the suspended solids to three hun-
dred (300) parts per million by weight; or

(3) Control the quantities and rates of discharge
of such waters or wastes.

(c) Plans, specifications, and any other perti-
nent information relating to proposed preliminary
treatment facilities shall be submitted for the ap-
proval of the director and no construction of such
facilities shall be commenced until such approv-
als are obtained in writing.

(Code 1962, § 8-5-5(D))
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Sec. 25-90. Pretreatment, equalization of dele-
terious waste flows.

(a) If any waters or wastes are discharged or
are proposed to be discharged to the public sew-
ers, which waters contain the substances or pos-
sess the characteristics enumerated in section 25-89
and which, in the judgment of the director, may
have a deleterious effect upon the sewage works,
process, equipment or receiving waters, or which
otherwise create a hazard to life to constitute a
public nuisance, the director may:

(1) Reject the wastes;

@) Require pretreatment to an acceptable con-
dition for discharge to the public sewers;

(3) Require control over the quantities and rates
of discharge;

(4) Require payment to cover the added cost of
handling and treating the wastes not cov-

ered by existing taxes or sewer charges under
the provisions of section 25-95.

(b) If the director permits the pretreatment or
equalization of waste flows, the design and:instal-
lation of the plants and equipment shall ‘be sub-
ject to the review and approval of the director,
and subject to the requirements of all applicable
codes, ordinances and laws.

(Code 1962, § 8-5-5(E))

Sec. 2591. Maintenance of pretreatment equal-
izing facilities.

Where preliminary treatment or flow-equalizing
facilities are provided for any waters or wastes,
they shall be maintained continuously in satis-
factory and effective operation by the owner at
his expense.

(Code 1962, § 8-5-5(Q))

Sec. 25-92. Interceptors.

Grease, oil and sand interceptors shall be pro-
vided when, in the opinion of the director of pub-
lic works, they are necessary for the proper han-
dling of liquid wastes containing grease in excessive
amounts, or any flammable wastes, sand or other
harmful ingredients; except that such intercep-
tors shall not be required for private living quar-

LA.__sJL;‘l
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ters or dwelling units. All interceptors shall be of
a type and capacity approved by the director and
shall be located as to be readily and easily acces-
sible for cleaning and inspection.

(Code 1962, § 8-5-5(F))

Sec. 25-93. Control manholes.

When required by the director of public works,
the owner of any property serviced by a building
sewer carrying industrial wastes shall install a
suitable control manhole together with such nec-
essary meters and other appurtenances in the
building sewer to facilitate observation, sampling,
and measurement of the wastes. Such manhole,
when required, shall be accessibly and safely
located and shall be constructed in accordance
with plans approved by the director. The manhole
shall be installed by the owner at his expense and
shall be maintained by him so as to be safe and
accessible at all times.

(Code 1962, § 8-5-5(H))

Sec. 25-94. Measurements, tests, analyses.

All measurements, tests and analyses of the
characteristics of waters and wastes to which
reference is made in this article shall be deter-
mined in accordance with the latest edition of
“Standard Methods for the Examination of Water
and Wastewater,” published by the American Pub-
lic Health Association, and shall be determined at
the control manhole provided, or upon suitable
samples taken at such control manhole. If no
special manhole has been required, the control
manhole shall be considered to be the nearest
downstream manhole in the public sewer to the
point at which the building sewer is connected.
Sampling shall be carried out by customarily
accepted methods to reflect the effect of constitu-
ents upon the sewage works and to determine the
existence of hazards to life, limb and property.
(The particular analyses involved will determine
whether a twenty-four-hour composite of all outfalls
of a premise is appropriate or whether a grab
sample or samples shouid be taken. Normally, but
not always, BOD and suspended solids analyses
are obtained from twenty-four-hour composites of
all outfalls whereas pH’s are determined from
periodic grab samples).

(Code 1962, § 8-5-5(1))

Supp. No. 20
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Sec. 25-95. Agreements between city and in-
dustrial concerns.

No statement contained in this division shall be
construed as preventing any special agreement or
arrangement between the city and any industrial
concern whereby an industrial waste of unusual
strength or character may be accepted by the city
for treatment, subject to payment therefor, by the
industrial concern.

(Code 1962, § 8-5-5(J))

Secs. 25-96—25-110. Reserved.

DIVISION 4. RATES AND USER CHARGE
SYSTEM*

Sec. 25-111. Definitions.

Unless the context specifically indicates other-
wise, the meaning of terms used in this division
shall be as follows:

Normal domestic wastewater means wastewa-
ter that has a BOD concentration of not more
than three hundred (300) mg/l and a suspended
solids (SS) concentration of not more than three
hundred (300) mg/l. Normal domestic wastewater
is considered to have a concentration which may
generally range from approximately one hundred
twenty-five (125) to three hundred (300) mg/l of
both BOD and SS.

Operation and maintenance means all expendi-
tures during the useful life of the treatment
works for materials, labor, utilities and other
items which are necessary for managing and
maintaining the sewage works to achieve the
capacity and performance for which such works
were designed and constructed.

Replacement means expenditures for obtaining
and installing equipment, accessories or appurte-
nances which are necessary during the useful life
of the treatment works to maintain the capacity
and performance for which such works were de-
signed and constructed. The term “operation and
maintenance” includes replacement.

*Cross reference—Finance, Ch. 2, art. V.
State law reference—Sewer rates; outside area of juris-
diction, C.R.S. § 31-35-701 et seq.
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Residential contributor means dwellings or struc-
tures used for residential purposes and that con-
tain no more than two (2) families or groups of
individuals living independently of each other in
separate apartments. Residential dwellings con-
taining three (3) families or more or three (3)
apartments or more shall be classified as indus-
trial and commercial for purposes of this division.

SS (denoting suspended solids) means solids
that either float on the surface of or are in
suspension in water, sewage or other liquids and
which are removable by laboratory filtering.

Treatment works means any devices and sys-
tems for the storage, treatment, recycling and
reclamation of municipal sewage, domestic sew-
age or liquid industrial wastes. These include
intercepting sewers, outfall sewers, sewage collec-
tion systems, individual systems, pumping, power
and other equipment and their appurtenances;
extensions improvement, remodeling, additions
and alterations thereof;, elements essential to
provide a reliable recycled supply such as standby
treatment units and clear well facilities; and any
works, including site acquisition of the land that
will be an integral part of the treatment process
or is used for ultimate disposal of residues result-
ing from such treatment; or any other method or
system of preventing, abating, reducing, storing,
treating, separating or disposing of municipal
waste or industrial waste, including waste in
combined stormwater and sanitary sewer sys-
tems.

Useful life means the estimated period during
which a treatment works will be operated.

User charge means that portion of the total
wastewater service charge which is levied in a
proportional and adequate manner for the cost of
operation, maintenance and replacement of the
wastewater treatment works.

Water meter means a water volume measuring
and recording device, furnished or installed by

e the cit}'-

(Code 1962, § 8-5A-2)

Sec. 25-112. Purpose.

It is determined and declared to be necessary
and conducive to the protection of the public
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health, safety, welfare and convenience of the city
to collect charges from all users who contribute
wastewater to the city’s treatment works. The
proceeds. of such charges so derived will be used
for the purpose of operation and maintenance and
other related costs as determined by the city
council for such public wastewater treatment
works.

(Code 1962, § 8-5A-1)

Sec. 25-113. User charge system,

The user charge system shall generate ade-
_quate annual revenues to pay costs of annual
operation and maintenance including replace-
ment and other related sewer system costs which
the city may determine by ordinance to be paid by
the user charge system. That portion of the total
user charge which is designated for operation and
maintenance including replacement of the treat-
ment works shall be established by this division.
(Code 1962, § 8-5A-3)

Sec. 25-114. Service rates; surcharge.

(a) Use determined by water meter. Each user
shall pay for the services provided by the city
based on his use of the treatment works as
determined by water meters acceptable to the
city. -

"(b) Residential contributors. For residential con-
tributors, a monthly user charge shall consist of a
service charge as well as a volume charge which
will be based on water consumed during a full
billing period occurring during the months of
January and February. If a residential contribu-
tor has not established a consumption level dur-
ing the months of January and February, his
monthly volume charge shall be the median vol-
ume charge of all other residential contributors.

(c) Industrial and commercial contributors. For
industrial and commercial contributors, monthly
user charges shall consist of a service charge and
a volume charge based on water used during the
current month. If a commercial or industrial
contributor has a consumptive use of water, or in
some other manner uses water which is not
returned to the wastewater collection system, the
volume charge for that contributor may be based
on a wastewater meter or separate meter in-
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stalled and maintained at the contributor’s ex-
pense, or any other method acceptable to the city.

(1) Charges. The following are the charges:

User  Capital
charge charge Total
Residential portion portion charge
Inside city user:
Service charge (per bill):
One living unit $124 $101 $ 225
Two living units 2.48 2.02 4.50
Volume charge (per 1,000 gal-
lons) 0.94 0.74 1.68
Minimum charge (per bill):
One living unit 5.61
Two living units 11.22
QOutside city user:
Service charge (per bill):
Oae living unit 1.24 3.26 4.50
Two living units 2.48 6.52 9.00
Volume charge (per 1,000 gal-
lons) 0.94 2.42 3.36
Minimum charge (per bill):
One living unit 11.22
Two living units 22.44
Industrial and Commercial
Inside city user:
Service charge (per bill) 2.48 2.02 4.50
Volume charge (per 1,000 gal-
lons) 0.94 0.74 1.68
Minimum charge (per bill) 768
Outside city user:
Service charge (per bill) 248 6.52 9.00
Volume charge (per 1,000 gal-
lons) 0.94 242 3.36
Minimum charge (per bill) 15.72

(2) For purposes of this division, living unit as
to residential sewer users shall be defined
and limited to a dwelling or structure used
for residential purposes and containing one
(1) family or group of individuals living
independently of each other in separate
apartments. Living units as residential
dwellings containing three (3) families or
more, or three (3) apartments or more,
shall be classified as nonresidential for
purposes of this division.

(3) For those contributors who contribute waste-
water, the strength of which is greater than

Supp. No. 20
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the upper limit of normal domestic sewage,

a surcharge in addition to the normal user &

charge will be collected as follows:
a. $0.1747 per pound of BOD in excess of

300 mgrl;
b. $0.1041 per pound of SS in excess of
300 mg/1.
(4) The user charge portion of the surcharge is
as follows:
a. $0.0715 per pound of BOD in excess of
300 mg/l;
b. $0.0554 per pound of SS in excess of
300 mg/l.

(d) Toxic pollutants. Any user which discharges
any toxic pollutants which cause an increase in
the cost of managing the effluent or the sludge
from the city’s treatment works, or any user
which discharges any substance which singly or
by interaction with other substances causes iden-
tifiable increases in the cost of operation, mainte-
nance, or replacement of the treatment works,
shall pay for such increased costs. The strength of
effluent shall be determined by the responsible
plant operating personnel and users shall be
charged the additional surcharge rates as pro-
vided by this section.

(e) Applicability. The user charge rates estab-
lished in this section apply to all users, regardless
of their location, of the city’s treatment works.
(Code 1962, § 8-5A-4; Ord. No. 1995-19, § 1,
7-18-95) :

Sec. 25-116. Review and modification.

(a) The city will review the user charge system
at least every two (2) years and revise user.charge
rates as necessary to ensure that the system
generates adequate revenues to pay the costs of
operation and maintenance including the replace-
ment and to ensure that the system continues to
provide for the proportional distribution of oper-
ation and maintenance including replacement
costs among users and user classes.

(b) The city will notify each user at least annu-
ally, in conjunction with a regular bill, of the rate
being charged for operation and maintenance,
including replacement of the treatment works.
(Code 1962, § 8-5A-5)

§ 25-115 '
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'  Sec. 25-116. Delinquent charges; collection

L by county.

Pursuant to the authority of C.R.S., section
31-20-105, the city council does hereby elect to
certify to the county treasurer for collection of any
and all delinquent sewer service charges due and
payable to the city, to be collected by the county
treasurer and paid over to the city in the same
manner as ad valorem real property taxes are
authorized to be collected pursuant to C.R.S. title
31.

(Code 1962, § 8-5A-6)
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Secs. 25-117—25-130. Reserved.

™

ARTICLE IV. UTILITY REFUND
PROGRAM*

&

Sec. 25-131. Eligibility.

All users of the city water utility and sewer
utility shall be entitled to refunds against charges
made for water, sewer and sanitation services if
such individuals are eligible and qualify pursuant
to the provisions of this article.

(Code 1962, § 12-4-5)

™
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Sec. 25-132. Purpose.

The utility refund program is enacted for the
purpose of making refunds to certain qualifying
low income residential homeowners for purposes
of making more equitable the burden placed upon
them by the city’s charges for water, sewer and
sanitation services (hereinafter referred to as
utility charges). Such refunds will be expended
from the general fund.

(Code 1962, § 8-8-1)

H
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Sec. 25-133. Definitions.

L The following words, terms and phrases, when

used in this article, shall have the meanings
_ ascribed to them in this section, except where the
" context clearly indicates a different meaning:

"

Income means all money received by the resi-
. dential homeowner and members of his immedi-
ate family residing in the residential dwelling

*Cross reference—Finance, § 2-126.

o
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provide support for the family or individual. The
term encompasses all gross income without offset
or deduction for any taxes, expenses or deduc-
tions.

Residential means dwellings or structures used
for residential purposes and containing no more
than two (2) families or groups of individuals
living independently of each other.

Residential homeowner means any homeowner
who is both the owner of a residential property
and a resident of such property located within the
city limits.

(Code 1962, § 8-8-2)

Sec. 25-134. Requirements for qualification.

Every residential homeowner desiring to make
a claim for a utility refund must submit to the city
a written application, on forms to be provided by
the city, between January 1 and April 15 of the
year following the year for which the refund is
being applied for. The qualifications for refund
include the following:

(1) The applicant must own a residential home
within the city limits and reside in such
residential home on December 31 of the
year for which the refund is being claimed;

(2) The applicant must have occupied and
owned property which was subject to city
utility charges for at least ten (10) months
of the year for which the refund is being
claimed;

(3) The applicant, as an individual, or the
family, must satisfy the minimum income
requirements as set forth in section 25-135.

(Code 1962, § 8-8-3)

Sec. 25-135. Amount to be refunded.

If the applicant meets the requirements to
qualify for a refund as set forth in section 25-134,
the city shall refund the amount indicated by the
table set forth in this section based upon the
applicant’s income level and the number of per-
sons within the applicant’s family. The refund will
be appropriated from the general fund.

o S
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Number of persons in family
Income level Jor
(in dollars) 1 2 greater
Under 8,700 $ 6800 $ 8400 $ 104.00
8,701-9,9566 .00 84.00 104.00
9,957-11,200 .00 .00 104.00

(Code 1962, § 8-8-4; Ord. No. 1991-7, § 1, 7-16-91)

Sec. 25-136. Duties; authorization of finance
director.

The finance director shall administer the util-
ity refund program established by this article.
The finance director is authorized and directed to
prepare a form application for the refund program
established pursuant to this article and to further
adopt rules and regulations for implementation
of the utility refund program so long as such rules
and regulations are not inconsistent with any pro-
visions contained in this article. The finance di-
rector shall be responsible for auditing and check-
ing all applications made under the utility refund
program. Application forms prepared by the fi-
nance director shall require the applicant to ver-
ify and sign the application under oath.

(Code 1962, § 8-8-5)

Sec. 25-137. Burden on claimant; audit; right
to appeal.

The burden to establish that the applicant is
entitled to a refund under the terms of this article
shall be upon the applicant. The finance director
is authorized to require reasonable support infor-
mation from all applicants and such support in-
formation shall be uniformly required of any and
all applicants applying for utility refunds under
the terms of this article. Upon audit, the finance
director shall be authorized to require all reason-
able written and other information necessary to
satisfy the validity of the applicant’s claim for a
utility refund under the terms of this article. Should
any claim be denied by the finance director, the
reasons therefor shall be set forth in writing and
furnished to the claimant, together with an indi-
cation that all or a portion of the claim is being
denied. The claimant or applicant shall be enti-
tled, if he so desires, to appear along with the
finance director before the city manager for an

Supp. No. 13 1507
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appeal of the finance director’s decision denying
the utility refund application, in whole or in part.
(Code 1962, § 8-8-6)

Sec. 25-138. Violation; penalty.

Any person violating the terms of this article
through the filing of a false, erroneous or fraudu-
lent application for refund shall be guilty of a
violation hereof and upon conviction therefor shall
be subject to a fine not to exceed three hundred
dollars ($300.00), imprisonment for a period not
in excess of ninety (90) days, or both such fine and
imprisonment.

(Code 1962, § 8-8-7)

Secs. 25-139-25-149. Reserved.

ARTICLE V. GAS COMPANY FACILITIES
REGULATIONS

Sec. 25-150. Legislative intent. ik

(a) Certain entities herein referred to as “gas
companies’ are involved in the transportation, dis-
tribution and sale of natural gas within the mu-
nicipal limits of the city through pipelines, mains
and other fixed facilities, using streets, alleys,
public property, easements and rights-of-way
granted by the city.

(b) The nature of the companies transporting,
distributing and selling gas, including, without
limitation, their use of public and private ease-
ments, streets and rights-of-way, and the poten-
tial and actual hazards from the operations of such
companies, have a substantial effect upon the
health, safety and welfare of the city.

{c) The transportation and distribution of nat-
ural gas involves a pervasive and permanent use
of city streets, rights-of-way and public places; and
such use is necessary in order for these gas com-
panies to conduct their business.

{d) Thecity operates storm drainage, water and
sewer utilities using city streets, rights-of-way and
public places, including those which are or may
be used by gas companies to conduct their busi-
ness. In addition, such streets, rights-of-way and
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public places are utilized by the provider of elec-
trical service to the citizens of the city.

(e) For purposes of protecting the public health,
safety and welfare and in order to serve the con-
venience of the citizens of the city, it is necessary
to coordinate activities relating to the use of the
city streets, rights-of-way and public places, in-
cluding but not limited to, the placement of and
relocation of facilities, excavations, construction
and maintenance by gas companies.

() The regulations imposed herein are amatter
of local concern relating to the use of public prop-
erty by gas companies and are imposed upon all
gas companies doing business within the city.

(@ In order to provide for public health, safety,
welfare and convenience, the city enacts this ar-
ticle, which governs the location and relocation of
gas company facilities as well as any excavation,
opening or other use of public streets, rights-of-way
and public places for the purposes of gas transpor-
tation, distribution and sale.

(Ord. No. 1991.18, § 1, 12-17-91)

Sec. 26-151. Definitions.

The following words, terms and phrases, when
used in this article, shall have the meanings as-
cribed to them:

Facilities shall mean all physical components
and all facilities reasonably necessary to provide
or which are used in the provision of natural gas
directly or indirectly into, within and through the
city for transportation, distribution and sale and
includes, but is not limited to, plants, works, sys-
tems, distribution structures, lines, equipment,
pipes, mains, underground links, gas compressors
and meters.

Gas or natural gas shall mean such gaseous fuels
as natural, artificial, synthetic, liquified natural,
liquified petroleum, manufactured or any mix-
ture thereof.

Gas companies shall mean any entity that sells,
provides, delivers or distributes gas within the
corporate limits of the city through pipelines,
mains and other related facilities and appurte-
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nances located in whole or in part on easements
and rights-of-way granted by the city.
(Ord. No. 1991-18, § 1, 12-17-91)

Sec. 25-152. Permit procedure.

{a) When a gas company seeks to make, causes
or permits to be made any excavation or opening
in or under the surface or pavement of any street,
alley, sidewalk, right-of-way or public property, it
must apply for and receive a permit from the city.

(b) Applications for a permit for excavation shall
be filed pursuant to section 21-66 of this Code. All
applicants shall comply with the terms and pro-
visions of Article V of Chapter 21 of the Code as
well as the provisions of this article.

(c) Except as described in section 25-158, prior
to any construction or excavation in streets, al-
leys or public ways, the gas company or its con-
tractor shall submit a traffic control plan consis-
tent with policies of the city. Adequate traffic
control measures shall be provided for all excava-
tions in the public right-of-way.

(Ord. No. 1991-18, § 1, 12-17-91)

Sec. 25-168. Review of construction and de-
sign.

(a) Except in emergency circumstances, prior
to construction of any significant gas facilities
above or below ground within or affecting public
rights-of-way, easements or other public property
or the construction of any building or similar struc-
ture within the city, each gas company shall fur-
nish to the city the plans for such facilities and a
report of the impact of its proposed construction
upon public property.

(b) The plans and report required by this sec-
tion shall be submitted in completed form to the
director of public works or his designee at the
time application is made for a building permit or
an excavation permit.

(c) The plans and reports required by this sec-
tion may be reviewed by the city to assure:

(1) That all applicable laws including building
and zoning codes and air and water pollu-
tion regulations are complied with;
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(2) That city standards pertaining to land-
scaping are complied with;

(3) That aesthetic and good planning princi-
ples are duly incorporated; and

(4) That adverse impacts on public property
have been minimized.

(d) In the construction of any facilities or any
plant, building or similar structure within the city,
gas companies shall comply with all regulatory
requirements of the city and shall incorporate all
other reasonable changes required by the city con-
sistent with prudent engineering practice. Such
regulations shall include, but not be limited to,
the following matters:

(1) Location of facilities in streets, alleys and
dedicated easements and driveways;

(2) Interference with the city’s water mains,
sewer mains and storm drainage facilities
or any other municipal use of the city’s
streets and rights-of-way;

(3) The minimization of interference with trees
and other natural features and vegetation;
and

(4) Interference with traffic and other trans-
portation within the city.
(Ord. No. 1991-18, § 1, 12-17-91)

Sec. 25-154. Excavation and construction.

(a) All construction, excavation, maintenance
and repair work done by any gas company in or
affecting public streets, alleys, rights-of-ways and
public places shall be done in a timely and expe-
ditious manner which minimizes the inconve-
nience to the public and individuals. Gas compa-
nies shall .be liable for any damage to the city
caused by their failure to act in a timely manner.

(b) All public and private property in dedicated
easements disturbed by gas company construc-
tion or excavation activities shall be restored by
the gas company at its expense to a condition at
least equal to its former condition subject to in-
spection by the director of public works or his des-
ignee. All gas companies operating within the city
shall comply with reasonable remedial action re-
quired by said official pursuant to inspection.

Supp. No. 13

(c) Each gas company shall comply with the
city's requirements for reasonable and prompt ac-
tion to remedy all damage to private property ad-
jacent to streets or dedicated easements where the
gas company is performing or has performed ex-
cavation or construction work.

(Ord. No. 1991-18, § 1, 12-17-91)

Sec. 25-154.1. Installation and maintenance
of company facilities.

(a) The installation, maintenance, renovation
and replacement of any facilities by the company
shall be subject to permits (and fees related
thereto), and inspection and approval of location
by the director of public works or his designee.

(b) All company facilities shall be installed in
dedicated easements and/or rights-of-way so as to
cause a minimal amount of interference with such

property.

(c) Each gas company shall erect and maintain
its facilities in such a way as to minimize inter-
ference with trees and other natural features and
vegetation.

(d) Each gas company shall keep in good
working order all facilities constructed, erected or
used within the city.

(e) Each gas company and all subcontractors
shall comply with all local regulations and ordi-
nances.

{f) Each gas company will comply with all city
requirements regarding curb and pavement cuts,
excavation, digging and related construction ac-
tivities as well as any reasonable direction pro-
vided by the city regarding replacement of lines
and other similar facilities within the city.

(Ord. No. 1991-18, § 1, 12-17-91)

Sec. 25-155. Obligations regarding company
‘ facilities.

Each gas company shall install, repair, reno-
vate and replace facilities with due diligence in a
good and workmanlike manner, and all such fa-
cilities shall be of sufficient quality and dura-
bility to protect the health, safety and welfare of
the public and shall be kept and maintained by
gas companies in a safe and suitable condition,

1509
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and in good order and repair. In the event that the
city incurs any out-of-pocket expenses paid to third
parties who are not employees of the city to obtain
compliance with the gas company’s use of any
public way or public place, the gas company shall
reimburse the city for such expenses reasonably
incurred.

(Ord. No. 1991-18, § 1, 12-17-91)

Sec. 25-1566. Noninterference with public
works.

Gas company facilities shall not interfere in any
way with the city’s water mains and facilities,
sewers mains and facilities, storm drainage sys-
tems and facilities, or other municipal use of
streets and rights-of-way.

(Ord. No. 1991-18, § 1, 12-17-91)

Sec. 25-157. Relocation of facilities.

(a) Upon receipt of reasonable advance notice,
not to be less than five (5) business days, a gas
company shall, at its own expense, protect, tem-
porarily disconnect, temporarily relocate in the
public way or temporarily remove from the public
way, any property of the gas company when law-
fully required by the city by reason of traffic con-
ditions, public safety, street construction, change
or establishment of street grade, installation of
sewers, drains or water pipes, or any other type of
public structures or improvements by the city; pro-
vided, however, the gas company shall in all cases
have the right of abandonment of its property.

(b) If at any time the city requests the gas com-
pany to permanently relocate any facilities in-
stalled or maintained in public ways in order to
permit the city to make any use of public ways to
construct any public improvement or to build any
public project, such' relocation shall be made by
the gas company at its expense and shall be com-
pleted within a reasonable time not to exceed one
hundred eighty (180) days from the date upon
which the city requests that such relocation work
commence; provided, however, that such time pe-
riod may be enlarged with approval of the city,
which approval shall not be unreasonable with-
held.

{c) The gas company may be granted an exten-
sion of time for completion equivalent to any delay

Supp. No. 13 1510
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caused by conditions not under its control, pro-
vided that such gas company proceeds with due
diligence at all times.

(d) Following temporary or permanent reloca-
tion of gas company facilities, all property shall
be restored to a condition at least equal to its
former condition at the expense of the gas com-

pany.

{e) Nothing herein contained shall be construed
to impose any obligation upon the city to make
any payment for relocation of facilities.

{(Ord. No. 1991-18, § 1, 12-17-91)

Sec. 26-158. Emergencies.

Any provision of this article to the contrary not-
withstanding, a gas company may take such im-
mediate unilateral actions as in its determination
are necessary to protect the public health, safety,
property and welfare in the event of an emer-
gency. “Emergency” shall mean a leak, line break,
explosion or fire. Such gas company shall within
twenty-four (24) hours of the commencement of
such emergency action notify the city of the emer-
gency and of the general nature of the action taken
and shall, within forty-eight (48) hours of the com-
mencement of such emergency action, apply for
any necessary permits as required pursuant to
section 25-152 of this article and shall thereafter
comply with all other provisions of this article. It
shall be duty of such gas company to fully repair
and restore any and all public rights-of-way, ease-
ments or other public property to a condition at
least equal to its former condition in accordance
with section 25-153 of this article promptly upon
resolution of such emergency. It shall also be the
duty of such gas company to otherwise restore the
city to its former position by promptly reimbursing
the city for any other loss suffered by the city as
the result of such emergency, whether such loss
be direct, indirect, consequential or incidental.
(Ord. No. 1991-18, § 1, 12-17-91)

Seec. 25-159. Indemnification.

Each gas company shall indemnify and hold
harmless the city from and against all lawsuits,
liability, damage, claims, demands, judgment and
losses whatsoever in nature, and reimburse the
city for all its reasonable expenses arising out of
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the operations of the gas company within the city,
including any third-party claims, administrative
hearings, and litigation. None of the city's ex-
penses reimbursed pursuant to this section shall
be surcharged. Nothing herein contained shall ob-
ligate any gas company to hold the city harmless
or indemnify the city to the extent any lawsuits,
liability, damage, claims, demands, judgments or
losses shall have been found to have arisen out of
or in connection with any negligent act, failure to
act or intentional wrongdoing of the city or of its
officers, agents or employees by final decision of
the court or administrative agency of competent
jurisdiction in an action where the city is a party.
(Ord. No. 1991-18, § 1, 12-17-91) i

Sec. 25-160. Savings clause.

If any portion of this articie is held unconstitu-
tional or otherwise unlawful, the remaining sec-
tions of this article shall remain effective and are,
for that purpose, hereby declared to be severable.
{Ord. No. 1991-18, § 1, 12-17-91)

[The next page is 1559]
Supp. No. 13 1511 '
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SECTION 100
STANDARD SPECIFICATIONS FOR CONSTRUCTION

WATER LINES, SANITARY SEWERS, AND STORM DRAINAGE FACILITIES

GENERAL )

DESCRIPTION: These specifications include material specifications and
construction requirements for underground water, sewer and drainage
systems installed in the City right-of-way and in other areas under
City jurisdiction or ownership. '

SPECIFICATION MODIFICATIONS: Portions of these specifications may be
modified or deleted by appropriate items in the Special Conditions or
notes on the contract drawings. All modifications and deletions shall
be approved by the City Engineer. :

REVISIONS OF STANDARDS: When reference is made to a Standard
Specification (ASTM, AWWA, AASHTO, etc.), the specifications referred
to shall be understood to mean the latest revision of said
specification as amended at the time of the Notice to Bidders.

PUBLIC SAFETY AND TRAFFIC ACCESS: The Contractor’s operations shall
cause no unnecessary inconvenience. The safety and access rights of
the public shall be considered at all times.

Vehicular access to residential driveways shall be maintained to the
property line except when necessary construction precludes such access
for reasonable periods of time. If backfill has been completed to such
an extent that safe access may be provided, and the street opened to
local traffic, the Contractor shall immediately clear the street and
driveways and provide and maintain access.

The Contractor shall cooperate with the various parties involved in the
delivery of mail and the collection and removal of trash and garbage
to maintain existing schedules for these services.

BARRICADES AND WARNING SIGNS; All signs, barricades, flagmen, lights
and other devices necessary for the protection of work and safety of

_the public shall be the Contractor’s responsibility. A traffic control

plan shall be submitted and approved by the Traffic Engineer prior to
beginning construction where any construction activity will involve the
use of public right-of-way.

LOCATION AND PROTECTION OF UTILITIES: The locations of existing
utilities shown on the construction drawings are approximate only. The
Contractor shall be responsible for the exact locations and protection
of all utilities encountered.
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In the event of a break in an existing water main, gas main, sewer or
underground cable, the Contractor shall immediately notify the
responsible official of the organization operating the wutility
interrupted and shall lend all possible assistance in restoring
services.

INTERRUPTION OF WATER SERVICE: The Contractor shall not discontinue

. water service. to any residence, business or other occupied dwelling

without notifying the organization operating the water line at least
24 hours in advance. The residents of all dwellings to which water
service is temporarily discontinued shall be notified by the Contractor
not less than thirty (30) minutes before the water is shut off. Water

‘service shall not be discontinued for more than two (2) consecutive

hours without special written permission from the Engineer.

REMOVAL OF PIANTINGS: Where trees, hedges, shrubs or other ornamental
planting within the construction limits are not designated to be
protected or saved, the. Contractor shall notify the owner of the
property fronting the plantings in question not less than ten (10) days
prior to removing the plantings. This notification shall include
allowing the property owner the option to transplant the plantings
fronting his property onto his property instead of having the
Contractor remove them. .

MUD AND EARTH TRACKING ON PUBLIC STREETS: The Contractor shall conduct
his operations so as not to have the equipment tracking mud and earth
onto the adjacent public streets. Upon notification by the City
Engineer or his representative, the Contractor may be required to clean
from the public streets mud and/or earth tracked by his equipment or
that of material suppliers to the project.

MATERTALS :

GENERAL: This section covers pipe and other materials to be used in the

construction of the various types of underground utilities.

All materials used shall be new and in conformance with the applicable
standards.

CONTRACTOR REQUIREMENTS ; All materials to be furnished by the
Contractor shall conform to the requirements of these specifications.
The type, size and strength class of pipe, fittings and other materials

shall be as shown on the plans or otherwise specified in the Contract.

Documents.

HANDLING: All materials shall be handled with equipment and methods
adequate to prevent shock or damage. Under no circumstances shall
materials be dropped. Pipe handled on skidways shall not be skidded
or rolled against pipe already on the ground. If any part of the
coating or lining is damaged, the Contractor shall repair or replace
the material at his expense as directed by the Engineer. All pipe and
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appurtenances shall be handled in accordance with the apprbpriate AWWA
and ASTM Standards.

STORAGE: The Contractor will be held responsible for the safe storage
and protection of all pipe and other materials delivered to the work
site. The interiors of all pipe and pipe fittings shall be kept free
from dirt and foreign matter at all times. Gaskets for pipe joints
shall be stored in a cool location out of direct sunlight.

Any material that has been damaged before actual incorporation in the
work shall be repaired or replaced at the Contractor’s expense. Any
material which does not meet these material specifications shall be
removed from the construction site. -

PIPE AND FITTINGS FOR SANITARY SEWER CONSTRUCTION: Pipe used in
construction of gravity sanitary sewer mains and service lines shall
be of vitrified clay, polyvinyl chloride (PVC), or ductile iron or cast
irom.

The minimum pipe size for gravity sewers shall be eight (8) inch
diameter for mains and laterals, and four (4) inch diameter for service
lines. Sanitary sewers under pressure shall be of ductile iron or PVC
pipe.

VITRIFIED CLAY PIPE: All vitrified clay pipe and fittings shall
conform to ASTM Designation C-700 (extra strength).

Compression joints for clay pipe shall conform to ASTM C-425.

POLYVINYL CHIORIDE PIPE: Polyvinyl Chloride (PVC) sewer pipe and
fittings shall conform to ASTM D 3034, Type PSM. The minimum wall
thickness for PVC pipe shall conform to Standard Dimension Ratio (SDR)
35. , .

JOINTS: PVC sewer pipe shall have integral bell and spigot joints.
PVC sewer pipe shall be connected with flexible elastomeric seals per
ASTM D 3212. Gaskets shall be neoprene or other synthetic rubber
material conforming to ASTM D 1689.

FITTINGS: Wyes for 4" or 6" service connections to sewer mains shall
be saddle-type fittings made of PVC plastic.

DUCTILE TRON PIPE: Ductile iron pipe for sanitary sewers wunder
pressure shall conform to AWWA C-151. Pipe thickness shall be AWWA
Class 52 unless a higher class is required by the City Engineer.
Ductile iron pipe shall be cement lined per AWWA C-104.

JOINTS ; Unless otherwise specified in the Construction Plans or
Special Conditions, ductile iron pipe joints shall be mechanical or

‘push on joints conforming to AWWA C-111. Gaskets shall be neoprene or

other synthetic rubber material.

4
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FITTINGS; Fittings for ductile iron pipe shall be in accordance with
AWWA C-110 and shall have a pressure rating of not less than that
specified for the pipe. Fittings shall be ductile iron or cast iron
and shall be cement lined per AWWA C-104.

PVC PRESSURE PIPE: PVC pipe used for sanitary sewers under pressure
shall meet the requirements of AWWA C-900 and shall be Class 150 unless
the pressure class 1s shown on the plans or otherwise specified.

JOINTS : Joints shall be bell and spigot type sealed with an

elastomeric gasket conforming to ASTM D-1869 and E-477. The bell
section- shall be at least as strong as the pipe wall.

FITTINGS: Fittings for PVC pipe shall be of cast iron or ductile iron

.in accordance with Section 101.5c of these specifications.

E AND FITTINGS FOR STORM SEWERS VERTS, AND STPHONS: Pipe shall
be galvanized corrugated steel, corrugated aluminum non-reinforced
concrete or reinforced concrete.

CORRUGATED STEEL PIPE: (CSP) Corrugated steel pipe and coupling bands
shall conform to the applicable requirements of AASHTO M 36. The pipe
shall be made from zinc-coated (galvanized) iron or steel sheets per
AASHTO M 218. Unless otherwise specified or approved by the City
Engineer, all round C.S.P. shall be fabricated with helical
corrugations and a continuous lock or welded seam., If not specified,
the wall thickness of C.S.P. shall be per Colorado Division of Highways
Standard M-603-MB.

JOINTS: Corrugated steel pipe shall be jointed with gasketed coupling
band corrugated to match the ends of the pipe and form a watertight
seal. Dimple bands are not permitted. Coupling bands shall be of the

same material and have the same coating as the pipe. Gasket material -

shall be of neoprene or other approved synthetic rubber.

COATING: The inside and outside of all corrugated steel pipe shall be
coated with bituminous, polymeric or aluminum material if so specified
on the plans.

Bituminous coated CSP shall conform to the.requirements of AASHTO M
190, Type A (fully bituminous coated).

Corrugated steel pipe and coupling bands with polymeric.coating shall
be fabricated from precoated sheets and shall conform to the
requirements of AASHTO M 245 and M 246, Type B. P

Corrugated steel pipe and coupling band coated with aluminum shall be

fabricated from sheet that has been hot-dipped in commercially pure

aluminum or approved aluminum alloy. The minimum coating weight on
both sides of the sheet shall be 1.0 oz./sq.ft.
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CORRUGATED ATUMINUM PIPE (CAP): Corrugated aluminum pipe and coupling
bands shall conform to AASHTO M 196. Unless otherwise specified or
approved by the City Engineer, all round corrugated aluminum pipe shall
be fabricated with helical corrugations and a continuous lock seam.
Unless otherwise specified, the thickness gauge of CAP shall be per
Colorado Division of Highways Standard M-603-MB.

JOINTS: . Corrugated aluminum pipe shall be joined with gasketed
coupling bands of the same alloy as the pipe. Bands shall be
corrugated to match the ends of the pipe and form a watertight seal.
Dimple bands are not permitted. Gasket material shall be of neoprene
or other approved synthetic rubber.

CONCRETE PIPE: Nonreinforced concrete pipe (NCP) shall conform to the
requirements of AASHTO M 86. Reinforced concrete pipe (RCP) shall meet
the requirements of AASHTO M 170. The wall thickness and strength

‘class of reinforced and nonreinforced concrete pipe shall be determined

in accordance with Colorado Division of Highways Standard M-603 RC
unless otherwise specified.

JOINTS: Gasketed bell and spigot joints for watertight concrete pipe
shall conform to the requirements of AASHTO M 198.

Concrete pipe with tongue and groove joints may be used for storm
drainage only. Tongue and groove joints will not be allowed under
paved surfaces.

PIPE AND FITTINGS FOR WATER MAINS AND SERVICE CONNECTIONS: Pipe for
water mains shall be ductile iron. Service pipe shall be of copper or
ductile iron.

DUCTILE TRON PIPE: Ductile iron pipe for water mains shall conform to
AWWA C-151, thickness-classes. Pipe thickness shall be AWWA Class 52
unless otherwise specified in the construction plans. Ductile iron
pipe shall be cement lined per AWWA C-104.

JOINTS: Unless otherwise specified in the Construction Plans or
Special Conditions, ductile iron pipe joints shall be mechanical or
push on joints conforming to AWWA C-111. Gaskets shall be of neoprene
or other synthetic rubber material.

FITTINGS: Fittings for ductile iron pipe shall be in accordance with
AWWA C-110 and shall have a pressure rating of not less than that
specified for the pipe. Fittings shall be ductile iron or cast iron
and shall be cement lined per AWWA C-104.

COPPER SERVICE PIPE: Copper tube for water service lines shall be type

K, soft temper for underground service conforming to ASTM B-88 and B-
251. The pipe shall be marked with the manufacturer's name or
trademark and a mark indicating the type of pipe. The outside diameter
of the pipe and minimum weight per foot shall not be less than that
listed in ASTM B-251, Table 11.
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101.9

101.10

CURB STOPS., CURB STOP BOXES, CORPORATIONASTOPS; Curb stops shall be
Ford Ball Valves (Ford B-22-333). Curb Stop Boxes shall be Mueller H-

10350 or approved equal. Corporation Stops shall be Ford F-600.

MANHOLES FOR SANITARY AND STORM SEWERS: Manholes shall be constructed
in accordance with City Standard Drawing Number S-4.

CEMENT: All cement used in mortar, concrete bases, and precast manhole
riser sections, cones and flat tops, for sanitary sewer manholes, shall
be Type V or modified Type II Portland cement having less than five (5)
percent tricalcium aluminate. - Type II Portland cement may be used in
the various concrete elements of storm sewer manholes.

PRECAST CONCRETE MANHOLE SECTIONS: Manhole risers, cones, flat tops,
manhole bases and grade rings shall be precast reinforced concrete

sections conforming to ASTM C-478 or AASHTO M 199. Manholes which are
5 feet or less in depth as measured from the invert to the top of rim
shall have a flat reinforced concrete.top. Manholes greater than 5
feet deep as measured from the invert to the top of rim shall use
eccentric conical top section.

Manhole riser and conical sections shall be made with tongue and groove
ends for continuous and uniform joints between sections. Such joints
shall be sealed with preformed bitumatic material and other approved
flexible joint sealant.

MANHOLE STEPS: Manhole steps shall be of plastic coated steel or other
approved materials. The rungs shall be 10 inches wide with non-slip
surface free from splinters, burrs or sharp edges which may be a
hazard. The legs shall.be long enough to provide a 3-1/2 inch minimum
embedment length and 6 inch projection from the wall.

The steps shall be fabricated with tapered Iegs which lock into
specially formed holes in cured concrete walls or with lugs for
embedment in wet concrete.

RINGS AND COVERS: Manhole rings and covers shall be cast iron. The
standard City of Durango manhole shall be Castings Inc., MH-250-24"
C.I., Neenah R-1657, Deeter 1258, or approved substitute. The bearing
surfaces between the ring and cover shall be machine finished or ground
to assure non-rocking fit in any position (See Drawing No. §-4).

STORM DRAIN INLET BOXES, GRATES AND FRAMES: Storm drain inlets shall
be constructed in accordance with the City Standard Drainage Drawing

Numbers SS-2 through SS-4.

All inlet grates, frames and curb opening sections shall be of cast
iron and all grates shall be bicycle safe.

MANHOLE ADJUSTING RINGS: To raise grades of manhole rims by 1" to 3",
cast iron manhole adjusting rings may be used. The bearing surfaces
between the ring and cover shall be machine finished to assure non-
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rocking fit. Set screw fasteners shall be included in each adjusting
ring. Adjusting rings shall be Neenah R-1979 Series or approved equal.
Adjusting rings shall be dimensioned to fit existing rings snugly.

APPURTENANCES FOR WATER DISTRIBUTION:

FIRE HYDRANTS: Fire hydrants shall be the dry bowl type and shall
conform to the requirements of AWWA C-502. Hydrants shall be Watrous
W-B67 or Mueller Centurian A423 (National Standard Thread). No
substitutes will be accepted. (See Drawing No. W-1).

The standard hydrant shall have a six-inch inlet construction, a 5 1/4
inch main valve opening, two (2) 2 1/2 inch hose nozzles (National
Standard - 7 1/2 threads per inch) and one (1) 5 inch pumper nozzle
with 6.055" 0.D. male thread (Seagraves Thread). The hydrant barrel
shall be marked with a circumferential rib to denote the interceded
ground line. The center of the hose nozzles and pumper nozzle shall
be at least 14 inches above the ground line mark.

Hydrants shall be of the "traffic" or "breakaway" design, having easily
replaceable breaking devices for the gradeline flange and operating
stem that prevents damage to the barrel sections upon impact. The
hydrant base must be 4’6" below the breakaway base. The breakaway base
shall be set at the ground level.

The operating nut and nozzle cap wrench nuts shall be 1 1/2 inches
pentagon, measuring from point to opposite flat side at the base and
tapering uniformly to 1 7/16 inches at the top. The height of the nut
shall not be less than one inch.

The nozzle caps shall be removable and the operating nut opened by
turning to the left (counter-clockwise). Nozzle caps shall be securely
chained to the upper barrel section.

PAINTING: Fire hydrants shall be palnted with Dupont Centari #700-A;
White; Alkyd Enamel or an approved substitute.

GATE VAIVES: The minimum requirements for all gate valves shall

conform to the standards of AWWA C-500 or AWWA C-509.

All gate valves shall be double disc or resilient wedge, cast or
ductile iron body, fully bronze mounted with non-rising stem and
parallel seats. The stem and all wearing surfaces shall be bronze or
other approved non-corrosive material. Contact surfaces shall be
machine finished and all wearing surfaces shall be easily renewable.
Nonferrous bushings shall be of substantial thickness tightly fitted
and pressed into machined seats.. A clockwise turn of the stem shall
close the valve. Acceptable brands of double disc gate valves are APS
Smith Metropolitan, Mueller, Dresser or Stockham. Acceptable brands
of resilient seat gate valves are Watrous, Mueller, and Dresser.
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101.11h

101.11i

END CONNECTIONS: End connections of gate valves shall consist of
mechanical or push-on (rubber gasket) joints conforming to AWWA C-111
or flanged ends in accordance with ANSI B-16.1.

WRENCH NUTS: Wrench nuts shall be made of cast iron and shall be 1
5/16 inches square at the top, 2 inches square at the base, and 1 3/4
inches high.

BUTTERFLY VALVES: Butterfly valves shall conform to AWWA C-504
specifications. Valves shall be manufactured by BIF, Allis Chalmers,
or Henry Pratt Co. All valves shall be 200 psi working pressure with
direct buried operators. Provision shall be made for locking the disc
in the fully open or fully closed position. Counter clockwise turn
of the operating nut shall open the valve.

VALVE BOXES: A cast iron valve box and 1id shall be provided for each
underground valve. Valve boxes shall be 5 1/2-inches diameter,

_ adjustable screw-together type, sized for the type of valve and depth

of bury. The lid shall have the word "WATER" permanently cast in the
top.

AIR AND VACUUM VALVES: Air and vacuum valves shall be of the type and

size specified. They shall be designed for 200 psi working pressure
and shall be Grispen Type RN or equal. A separate isolation valve of
the same size and pressure rating as the air valve shall be installed
between the water main and the air and vacuum valve. The air and
vacuum valve shall be housed in a vault made of reinforced concrete
Pipe or manhole riser section. The vault shall be covered with a
precast concrete lid and cast iron manhole ring. The vault shall be
insulated in a manner acceptable to the Engineer.

BONDING STRAPS; A bonding strap shall be installed across each joint
in the water line to provide metal to metal continuity for tracing
purposes. The Contractor shall be responsible for installation.
Bonding strap shall be a minimum #9 copper wire properly attached at
each end by means of magnesium weld or other approved method.

METER VALVES: Meter valves shall be made of brass and shall be the
same size as the service line. The inlet end of the valve shall be
threaded in accordance with AWWA C-800 for use with type K flared
copper service tubing.

All meter valves shall be provided with an approved locking device and
meter coupling attached.

FLANGED ADAPTERS: The flanged adapters shall be Smith-Blair 912 or

~Baker Series 601 cast flanged coupling adapters with anchor studs or

equal approved by the Engineer.
FLEXIBLE CQUPLERS: Flexible couplings shall have cast iron or steel

sleeves the same as pipe type furnished; ductile iron flanges, bronze
bolts and nuts; and wedge-type rubber gaskets. The couplings shall be
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designed for a 200 psi working pressure except as noted and each shall
be sized to properly fit the ends of the two pieces of pipe being
joined. The couplings shall be Smith-Blair Type 433, Baker Series 236
Cast Transition Couplings, or equal approved by the Engineer.

MISCELLANEQUS APPURTENANCES : Including check valves, service
materials, saddles, regulator valves, insulators, pumps, pressure
tanks, valve boxes and miscellaneous hardware shall be of a quality
acceptable to the Engineer for examination and testing. The acceptance
of any appurtenance by the Engineer shall not be a bar to their
subsequent rejection if found defective.

CONCRETE AND MORTAR: All concrete used in construction of manholes,
inlet boxes, vaults, concrete encasement, thrust blocks, etc., shall
be Colorado Division of Highways "Class B". Unless otherwise
specified, all concrete shall be made with Type II Portland Cement.

Cement mortar used in construction of manholes, inlets, wvaults, etc.,
shall be mixed at a ratio of one part Portland Cement to three parts
sand, The amount of water used in the mortar shall be the minimum
amount required for workability of the mix. Mortar shall be made with
Type II Portland Cement unless otherwise specified. Mortar used for
the patching of existing manholes shall be non-shrink type approved by
the Engineer.

TRENCH EXCAVATION

GENERAL: Following are the specifications that shall govern
excavations and trenching for pipelines or other underground conduits
and appurtenances within the street rights-of-way for the City of
Durango.

RESPONSIBILITY: The Contractor shall notify all utility companies and
interested parties prior to commencement of work in order to insure
that there will not be interruptions of services during construction.
The Contractor shall notify all utility users in advance of any
interruption to service. No interruption in service shall exceed 8
hours in duration. The Contractor shall be liable for all damages.
An excavation permit must be secured from the City of Durango.

Should any utility be damaged in the construction operations, the
Contractor shall immediately notify the owner of such utility and
unless authorized by the owner of the utility, the Contractor shall not
attempt to make repairs. '

In the event that during construction it is determined that any
underground utility conduit or any aboveground utility will be
encountered, the Contractor shall notify the affected utility company
48 hours in advance so that any anticipated problems can be addressed
and utilities located. ’

10
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102.4

102.5

SURFACE REMOVALS AND TOPSOIL PRESERVATION: The Contractor shall remove
surface materials and obstructions only to the widths necessary for
excavation of the trench. All fences, landscaping and structures not
designated for removal shall be protected or, if moved, restored to
their original condition after construction is complete.

No more than one-half of the width of a street shall have an open
trench at any time. '

Removal of concrete curbs, ‘gutters, sidewalks and driveways shall be

“along existing joints or neatly sawed lines.

Where excavation is required under paved areas, the pavement shall be
cut in such a manner as to effect a smooth, straight cut edge and as
a vertical face six (6) inches minimum beyond the trench wall. Trench
width shall be mo wider than 12" wider than the conduit to be
installed. All vegetation, concrete, asphalt and other refuse removed
from the construction limits shall be separated from suitable topsoil
and backfill material, and hauled to a disposal site secured by the
Contractor.

Where the trench is in an unpaved area, clean topsoil suitable for
final grading shall be stripped, stockpiled separately in approved
locations, and restored to the surface after the trench is backfilled
evenly. Where excavation is in a lawn covered area, the sod shall be
cut and removed and replaced after trench filling so as to promote
regrowth. Where sod is disturbed, ‘the Contractor shall resod with like
grass at his own expense.

STOCKPILING EXCAVATED MATERIAL: Excavated material shall be piled in
locations that will not endanger the work, create traffic hazards or
obstructed sidewalks and driveways. Fire hydrants, valve boxes,
manholes and other utility access points shall be left unobstructed
until the work is complete. Gutters and other water courses shall not
be obstructed unless other provisions are made for runoff and street
drainage. : .

All surplus material and excavated material unsuitable for backfilling
shall be removed from the site and disposed of in areas secured by the
Contractor.

TRENCHING WIDTHS: Trenches shall be excavated to the width necessary
to permit the pipe to be laid and jointed properly and backfill
materials placed and compacted as required. Where conduit is to be
installed outside of existing pavement and pipes have an inside
diameter of 33 inches or less, the trench shall be excavated at pipe
level a minimum of 16 inches wider than the outside diameter of the
pipe so that a clear space of not less than 8 inches is provided on
each side of the pipe.

For pipes having an inside diameter of 36 inches or greater, the trench
shall be excavated at pipe level a minimum of 24 inches wider than the

11
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outside diameter of the pipe so that a clear space of not less than 12
inches is provided on each side of the pipe. Wherever it is necessary
to exceed these limits, approval of the Engineer shall be obtained and
provision shall be made for the additional load imposed on the pipe.
When sheeting is used, the widths indicated above shall be measured to
the inside dimension between the sheeting.

TRENCHES WITH SIOPING SIDES: The banks of trenches shall be kept as
nearly vertical as possible, however, where working conditions and
easement or right-of-way permit (as determined by the Engineer),
trenches may be excavated with sloping sides with the following
limitations:

(1) In traveled streets, alleys or narrow easements, only vertical
trenches with proper bracing will be allowed.

(2) Where trenches with sloping sides are permitted, the slopes shall
not extend below a point 12 inches above the top of pipe. - The trench
shall be excavated with vertical sides below this point with widths not
exceeding those specified on the Standard Detail Sheets (See Drawing
No. 0-1).

TRENCH LENGTH: No more than 200 feet of unbackfilled trench may be
left open overnight. During the months of November through April no
uncovered trench shall be left overnight. Trenches should be
backfilled as soon as possible to eliminate hazards and traffic
congestion, but in no case shall the open trench length exceed 400 feet
without the consent of the Engineer.

Trenches across existing streets are to be made so that traffic is not
closed. Short duration closure may be allowed by the Engineer. 1In
such instances, the Contractor shall notify the City emergency
services.

TUNNELING: No tunneling under sidewalks, curb and gutter or other
structures will be permitted, except when line can be pulled or jacked,

in which case such line shall be left in place.

BRACING AND SHEETING OF TRENCHES: All trenches shall be properly
braced, sheeted or otherwise supported to provide safe working
conditions and protection of the work and adjacent property.

Bracing and sheeting shall conform to the recommendations in the
Occupational Safety and Health Standards for Construction (OSHA). A
sand box or trench shield may be used in lieu of sheeting and bracing
as permitted by OSHA. Unless otherwise approved, all trench support
materials shall be removed in a manner that will prevent caving of the
sides and movement or other damage to the pipe.

EXCAVATION BEIOW GRADE: Where the excavation is carried beyond or
below the lines and grades shown on the plans or staked, the Contractor

12
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102.10b

102.11
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102.13

shall, at his own expense, refill all such excavated space with
suitable granular material.

OVEREXCAVATING FOR ROCK: When bedrock or boulders are encountered in
the trench bottom, or loose, stony soil where there is the possibility
of pipe being subjected to "point" contacts, the trench shall be
overexcavated a minimum of six (6) inches. The overexcavated material
shall be replaced with Engineer-approved material and compacted.

If blasting is required for rock excavation, all work with explosives
shall conform to Federal and State Laws, and OSHA rules and

- regulations. Any damage caused by blasting shall be repaired by the

Contractor at his expense.

UNSTABLE TRENCH BOTTOM: Where the trench bottom is found to consist
of soft, spongy or unstable soil, frozen material, organic matter or
any other material that the Engineer determines to be unsuitable for
supporting the pipe, an additional depth equal to the outside diameter
of the pipe shall be removed and replaced with suitable granular
materials, properly compacted to provide adequate support.

REMOVAL OF WATER: Trenches shall be kept free of water during pipe
laying operations by draining, pumping or other approved methods. The
water level shall be maintained below the trench bottom throughout the
placement of bedding, pipe laying, joining and backfilling operations.
The dewatering shall be carried out so that it does not destroy or
weaken the strength of the soil under or alongside the trench. Water
shall be disposed of in a suitable manner without damage to adjacent
property or without being a menace to public health and convenience.
Under no circumstances shall trench water be discharged into sanitary
sewers. The method of disposal of trench water shall be approved by
the Engineer.

PREPARING THE TRENCH BOTTOM: If soil conditions are stabie, and the

trench bottom is of a material that can be cut true and straight, pipe
can be installed using the uniform trench bottom for support. The
trench bottom must be straight, free of bumps or hollows, and at the
correct grade. As the pipe is laid, any irregularities in the trench
bottom must be levelled off or filled in with tamped soil. The trench
bottom may also be prepared by digging at least 4" deeper than pipe
grade and then bringing the trench bottom up to grade with selected
refill material tamped to provide the proper cushion for the pipe. A

- coupling or bell hole shall be dug at each pipe joint so that the pipe

is uniformly supported along its length. The hole shall have sufficient
length, width and depth to permit assembly of the joint and provide a
minimum clearance of two (2) inches between the coupling and the trench
bottom (See Drawing No. 0-1).

BEDDING CLASSES: Herein are contained the various classes of Bedding
and Cradles (See Drawing No. 0-2).
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102.14

Class A _Bedding:; Class A bedding shall be defined as that method of

bedding in which the lower half of the pipe is set in reinforced
concrete (2000 psi min.). The minimum thickness of concrete under the
lowest part of the conduit shall be 1/4 of the outside pipe diameter
but not less than &4 inches.

The trench shall be maintained free of water during placing of the
concrete cushion before the concrete has taken its initial set. The
concrete shall extend upward around the pipe to the spring line of the
pipe barrel. The width of the concrete cradle shall be at least equal
to the outside pipe diameter plus 8 inches.

Class B Bedding:; Class B bedding shall be defined as that method of
bedding in which the pipe is set on compacted granular material. The
trench shall be excavated to a depth below the established grade equal
to 1/4 of the outside pipe diameter, but not less than 4 inches. In
rock excavation, the minimum depth shall be 6 inches. Compacted
granular material shall be placed under the pipe and around the sides
of the pipe up to the springline of the pipe barrel. The placing shall
be done in a manner which will assure no separation or change in
uniform gradation. The granular material shall be consolidated and
compacted by hand operated mechanical vibrators to at least 90% of
maximum dry density as determined by AASHTO T 180. Granular material
shall be placed to one (1) foot above the top of the pipe.

Class C Bedding (Hand Shaped Bottom): Class C bedding shall be defined

as that method of bedding in which the pipe is placed on a native,
stable soil foundation shaped to fit and uniformly support the lower
quadrant of the pipe barrel for a width of at least 50% of the outside
pipe diameter. Bell holes shall be excavated and kept free of foreign
material.

The barrel of the pipe shall be bedded throughout its entire length.
Native soil shall be hand compacted to springline and then placed to
one foot above the top of the pipe and compacted to at least 90%
maximum dry density. The remainder of the backfill shall be placed in
compliance with the section on trench and excavation backfill.

GRANULAR, BEDDING AND HAUNCHING MATERIALS

Granular materials required for bedding of pipe and structures, and
haunching around pipe shall meet the following gradation requirements:

Total Passing by Sizes

Sieve Size (Z by Weight)
3/4" 100 to 90 ;
/2= eeeeeea- ’
3/8" 20 to 55
No. 4 0 to 10
No. 8 0 to 5
14
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102.16a

102.16b

102.17

102.18

The aggregate used shall contain not more than a total of 8% by weight
of deleterious substances such as clay, shale or organic matter. The
plasticity index shall not be over 6.

STABILIZING MATERIAL: In the event unstable trench conditions are found
at pipe line grade, or in the case of over-excavation for rock, (dry)
uniformly graded (class 1, 4, or 5) rock shall be used for trench
stabilization. Nothing in this bedding material classification is
intended to preclude the use of sand bedding provided the sand has a

plasticity index of 6 or less, and having no more than 15% passing 100
sieve. .

BACKFILL MATERIAL: In general, backfill shall be that material
excavated from pipeline trenches on the site that is free from frozen
materials, large amount of organic material, concrete, asphalt, dry
clods, muck, debris and rock over three (3) inches in diameter. When,
in the opinion of the Engineer, the excavated material is not
satisfactory for use as backfill, suitable backfill material shall be
furnished by the Contractor and condemned material removed from the
site.

Backfill material consisting of earth and rock shall contain a

suffjcient amount of earth to completely fill all voids between the
rocks.

SPECIAL BACKFILL MATERIAL: Where required on the plans or in the
Special. Provisions, backfill shall consist of a flowable fill
consisting of a plant mixed aggregate cement combination meeting the
following specification: 94 pounds portland cement, 200 pounds fly
ash, 2,990 pounds fine aggregate, and 49 to 57 gallons of water per
cubic yard.

COMPACTING BACKFILL MATERIAL: Backfill material in trenches shall be
compacted to at least ninety (90%Z) percent of maximum density except
for the top three (3) feet of the trench under existing or proposed
roads which shall be compacted to at least ninety-five (95%) percent
of maximum density. Maximum density shall be defined by AASHTO T 180.
All approved backfill material shall be adjusted to within three (3)
percent of the optimum moisture content prior to its placement in the
trench. When sand is placed as backfill it must have a minimum
moisture content of 5%.

INITIAL BEDDING AND TAMPING: Backfilling should follow pipe assembly
as closely as possible. During initial bedding and backfilling, the
Contractor shall take all necessary precautions to prevent movement or
distortion of the pipe or structure being backfilled. The first step
in providing firm, continuous support for the pipeline is to tamp soil
solidly under the pipe and couplings. The next step is providing
effective support of the pipe in the haunching area. This 1is
accomplished by placing bedding material equally along both sides of
the pipe and thoroughly compacting it by hand under the haunches and
around the pipe. Tamping should be done in 4" layers. Side support
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102.20

102.21

102.22

is accomplished by tamping the soil firmly under the haunches of the
pipe to the springline and compacting it out to the undisturbed trench
walls. )

Backfilling of the trench with bedding material shall continue to a
point that is at least one foot above the top of the pipe. The balance
of the backfill may be machine placed in lifts not to exceed 24",
Compaction between lifts is required by mechanical or other approved
means. Trenches outside of proposed roads shall be backfilled to
provide for mounding between 6" and 12" over existing natural ground.

FLOODING OR JETTING OF TRENCHES: Flooding or jetting of trenches shall

not be permitted unless approved by the Engineer.

TESTING: All backfill shall be frequently tested to insure that the
required density is being attained. The minimum requirements for
compaction testing shall be as follows:

For every 400 lineal feet of trench and each branch or section of
trench less than 400 feet in length, at least one compaction test shall
be performed at the surface and at mid-trench for excavations greater
than 6 feet. Compaction tests shall be taken at random locations along
the trench and wherever poor compaction is suspected by the Engineer.
If any portion of the backfill placed fails to meet the minimum density
specified, the area shall be defined by additional tests if necessary
and the material in the designated area shall be removed and replaced
to the required density at the Contractor's expense.

All compaction testing shall be performed by an approved materials
testing laboratory at the Contractor’s expense. It shall be
Contractor’'s responsibility to make necessary excavations in order to
accommodate compaction tests at all locations designated.

A summary report of all compaction test results shall be submitted to
the office of the City Engineer. These test results are required as
a basis of acceptance of facilities by the City. ’

RESTORATION OF GROUNDS: The cleanup and restoration of grounds shall
be a continuous process from the beginning of construction to final
completion of the work. The Contractor shall keep the work site free
from the accumulation of debris and waste material caused by his
operation.

Immediately after the pipeline is backfilled, the area shall be cleaned
and restored to the original grade and condition. See Section 102.3
for grass removal and replacement requirements. All fences shall be
replaced to the same elevation and alignment and restored to a
condition equal té or better than that at the beginning of
construction.

RESTORATION OF PAVED AND CONCRETE SURFACES: Immediately after any

section of a completed pipeline has been tested and accepted by the
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Engineer, the Contractor shall replace all paved surfaces removed or
damaged by his operation. All asphalt pavement and areas of curb
removed shall be replaced with hot mixed bituminous pavement. Paved
surfaces shall be restored to their original line and grade and
finished to match adjacent undisturbed surfaces. The excavation
contractor shall be responsible for the maintenance of the patch for
a period of one (1) year or until it. is removed and replaced by the
City of Durango or their contractor. The equipment used for excavation
must be equipped with pads for the stabilizers so as not to damage the

street. Also, the front-end loader bucket should have a plank or '

buffer between the bucket and the street.

INSTALIATION OF PIPE AND APPURTENANCES; All pipe, valves, hydrants,
manholes and other pipeline appurtenances shall be installed and tested
in accordance with the construction plans and specifications,
applicable AWWA, ASTM or AASHTO Standards and Manufacturer’s
instructions. When installation instructions or procedures differ, the
Engineer will determine which will take precedence over the others.

"INSTALIATION OF SANITARY SEWERS, STORM SEWERS AND CULVERTS: All

sanitary sewer facilities shall be in compliance with design criteria
of the Colorado State Department of Health. All plastic sewer pipe

Ainstalled shall be installed in accordance with ASTM-D 2321-89.

PIPE IAYING; After the trench has been dewatered and the bedding
prepared, the pipe shall be laid to the line and grade shown on the
plans or staked. Variance from established line and grade shall not
be greater than three (3) inches horizontally and one-half (1/2) inch
vertically, provided that such variation does not result in a level or
reverse sloping invert.

The Contractor shall constantly check line and grade of the pipe with -

a laser beam or batter boards. Whenever the pipe is found to be
outside the specified limits, the misaligned sections shall be removed
and relaid to the correct line and grade at the Contractor’s expense.

Pipe shall be laid upgrade from the point of connection to the existing

sewer or from a designated starting point. Pipe with bell and spigot
joints shall be laid with the bell end forward or upgrade.

The inside of the pipe and jointing surfaces shall be kept clean and

free from mud, soil, gravel, ground water and other foreign material.

When pipe laying is not in progress, the forward end of the pipe shall
be kept tightly closed with a temporary plug.

INSTALIATION OF SEWER SERVICE LINES: Service pipe shall be laid at a
minimum grade of one-eighth (1/8) inch per linear foot. The alignment
of service lines shall be established by the Engineer.

The maximum deflection permissible at any one fitting or any
combination of adjacent fittings shall not exceed 45 degrees, unless
otherwise approved.
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The service line shall be joined to the sewer main with a wye fitting
or approved saddle permanently connected above the spring line of the
sewer pipe. The method of tapping the main shall be approved by the
Engineer. The service line or wye shall not extend beyond the inside
wall of the sewer main.

Where service lines are stubbed out to the right-of-way line and ended
for future connection, the end of the pipe shall be plugged and marked
with a 2" x 4" x 4' board buried vertically above the end of the pipe
and extending to the ground surface or with a 4" wide plastic tape with
the words, “WARNING SEWER LINE" marked on the tape extending from the
sevwer line to the surface (See Drawing No. S$-6). The ends of the
service lines shall be capped with water-tight plugs braced to
withstand test pressures.

CONSTRUCTION OF MANHOLES: The foundation for each manhole base shall
be prepared by replacing wunsuitable material with subgrade
stabilization material as directed by the Engineer, and placing
granular bedding material in accordance with the standard detail
sheets,

The manhole base shall be cast-in-place on the line and grade staked
or shown on the plans. The invert. shall be formed and smoothly
finished to match the shape and elevation of all pipes connected to the
manhole. The internal diameter of the manhole shall be not less than
48" .

Precast manhole bases may be used when laid on a firm unyielding
subgrade as determined by the Engineer. Prior to placement of manhole
base, the ground surface shall be compacted to a smooth and level
supporting surface. Any unevenness or overexcavation shall be brought
to final grade using gravel backfill material.

The first pre-cast manhole section shall be placed on the concrete base
structure before the base has taken initial set; or the section shall
be grouted into a suitable groove formed in the top of the manhole
base. The first section shall be adjusted to the proper grade and
alignment so that it is uniformly supported by the base concrete and
not bearing on any of the pipes. ’

The remaining pre-cast sections shall be placed and aligned to provide
vertical sides and alignment of the ladder rungs. Approved bitumatic
sealer shall be placed between pre-cast sections so that the completed
manhole is rigid and watertight. Horizontal joints and any holes shall
be plastered with non-shrink grout to a smooth finish inside and out.

The manhole ring and cover shall be adjusted to grade with pre-cast
grade rings. The total height of grade rings shall not be more than
twelve (12) inches. Grade rings shall be grouted together and the cast
iron ring set in a bed of mortar at the finished grade elevation.

18



103.14d

103.2

103.2a

Where the manhole is in an unpaved street, alley or other area where

grade has not been established, 12 inches of grade rings shall be

placed between the top of cone and bottom of casting (to allow future
adjustment of the ring to grade).

Where the manhole is in a cultivated area, the top of the casting shall
be eighteen (18) inches below the existing ground surface.

Where the manhole is in an uncultivated but open area, the top of the
casting shall be 6" above the existing ground surface.

"~ All newly constructed manholes shall be cleaned of any accumulation of

silt, debris, or foreign matter of any kind, and shall be free from
such accumulations at the time of final inspection (See Drawing No. S-
4).

CONSTRUCTION OF STORM INLETS AND VAULTS: Pre-cast or formed concrete
boxes for storm inlets and vaults shall be placed on prepared granular
bedding, uniformly supported, in correct alignment and at proper grade.

When the box is furnished in more than one sectibn, the sections shall
be joined and sealed with an approved bitumatic material so that the
completed box is rigid and watertight.

Pipe connections to concrete structures shall be made by approved
methods and shall result in a smoothly finished, watertight connection.
Pipe ends shall not extend more than one inch beyond the inside face
of the structure.

~ All inlet boxes, vaults and irrigation structures shall be cleaned of

any accumulation of silt, debris or other foreign matter and shall be
free from such accumulations at the time of final inspection (See
Drawing No. SS-2 through S§S-6).

INSTALLATION OF WATER LINES, FORCE MAINS SIPHQNS'AND OTHER PRESSURE
PIPELINES: '

"PIPE LAYING: Pipe shall be laid on the alignment shown on the plans

or staked. Unless otherwise specified or approved, all pressure
pipelines shall be laid to a minimum depth of forty-eight (48) inches
measured from the proposed final ground surface or of the proposed road
surface. ‘

The inside of the pipe and jointing surfaces shall be kept clean and
free from mud, dirt, gravel, ground water and other foreign material.
When pipe laying is not in progress, the open ends of the pipeline
shall be kept closed with water-tight plugs. All pipe lengths shall
be squarely cut. ' :

Long radius horizontal or vertical curves may be laid with standard
pipe by deflections at the joints of rigid pipe. Maximum deflections
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-at pipe joints shall be per the Manufacturer’s recommendations or

applicable AWWA Standard.

CONCRETE BIOCKING: Concrete support or thrust blocks shall be poured
at all pipe bends, tees, caps, valves, hydrants and other locations
shown on the plans. The size and location of blocking shall be as
shown on the plans or in accordance with the Standard Drawing No. W-6.
Thrust blocks shall be poured on firm, stable foundation material and
all bearing surfaces shall be against undisturbed earth.

Concrete for support and thrust blocks shall be made with Type II
Portland Cement and shall reach a minimum compressive strength of 3000
psi in 28 days.

Reinforcing steel and bolts used to anchor valves, fittings, etc., to
thrust blocks shall meet tensile requirement of ASTM Grade 40. All

.anchorage steel not embedded in concrete shall be coated with coal tar

or other approved coating material.

INSTALLATION OF VALVES AND VALVE BOXES:; Each valve shall be installed
in a vertical position and anchored to a concrete support block as
shown on the Standard Water Line Drawing No. W-6. An adjustable screw
type valve box shall be set into position during backfilling
operations. The lower section of the valve box shall be cushioned with
backfill material so that it does not rest directly upon the body of
the valves or upon the water main. The upper section of the unit shall
be placed in proper alignment and adjusted so that its top will be at
final grade. The completed valve box shall be vertically centered over
the valve operating nut and each valve shall be tested for proper
access and operation.

INSTALIATION OF FIRE HYDRANTS: Hydrants shall be installed at the
locations shown on the plans. They shall be plumb and set so that the
bottom of the pumper nozzle is no less than twelve (12) inches above
finished grade.

A minimum of 1/4 cubic yard of washed gravel shall be placed around the
base of the hydrant to insure proper drainage of the hydrant after use.
Blocking of the hydrant shall consist of pouring a solid concrete base
of not less than 1/4 cubic yard extending from the hydrant base to the
undisturbed soil on the bottom and sides of the trench. Weep holes
which drain the hydrant shall not be covered with concrete (See Drawing
No. W-1). :

INSTALLATION OF WATER SERVICE PIPE: Underground water service pipe
shall be laid not less than ten (10) feet horizontally from the
building sewer service line. Where this separation is not possible,
the water service line shall be at least eighteen (18) inches above the
top of the building sewer service line.

Each water service line shall be machine tapped and connected to the
water main through a brass corporation stop. The main shall be tapped
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at an angle of forty-five degrees (45°) from the vertical, and the stop
must be turned so that the T-handle will be on top (See Drawing No. W-
7).

CONNECTION TO EXISTING MAINS: New water main lines shall not be

connected to existing mains in service until the new lines have been

tested, disinfected at least 25 ppm residual of Cl,, and accepted by
the City, unless an exception is approved by the Engineer.

Where the connection of the new work to old requires interruption of
service, the Engineer and the Contractor shall mutually agree upon a
date and time for connections which will allow ample time to assemble
labor and materials.

TESTING PIPELINES: All pressure and leakage testing shall be performed
by the Contractor under direct control of the Engineer.

TESTING SANITARY SEWERS: Testing sanitary sewers for acceptability
shall include the following tests: '

a. Exfiltration of water or exfiltration of air

under pressure ........... ... et by Contractor
b. Deflection of thermoplastlc pipe .......... by Engineer
c. Lamping ........... 000t [ by Engineer

EXFILTRATION TESTS: An exfiltration or leakage test shall be performed
on all newly constructed sanitary sewer mains. The Contractor will
determine whether the test will be made with water or air pressure and
shall furnish all labor, tools and equipment necessaty to conduct the
test.

The exfiltration test will not be considered valid without the presence
of the Eng1neet or his representatlve throughout the test.

EXFILTRATION OF WATER TEST: The test sectlon shall be sealed off from
the remaining pipeline with water-tight plugs inserted in the pipes at
the end manholes. The Contractor shall fill the pipe to the test level
with potable water at least 24 hours prior to conducting the test. The
test level shall be at least eighteen (18) inches above the top of the
pipe opening in the upper manhole or eighteen (18) inches above the
ground water table, whichever is higher.

Throughout the test period of at least one (1) hour, the water level
shall be maintained at the test level and all water added shall be
accurately measured. If the exfiltration rate exceeds 0.15 gallon per
inch of inside pipe diameter per hour per 100 feet of pipe length, the

leaks shall be located and repaired at the Contractor’s expense, and

the pipeline retested until the leakage is within the allowable limits.
AIR TLEAKAGE TEST: If the Contractor chooses to test for exfiltration

with air pressure, the testing shall be in accordance with ASTM
Standard C-828. The ends of the test section shall be sealed at the
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manholes with pneumatic plugs. One of the plugs provided shall have
two taps. One tap will be used for introducing air into the pipeline
through suitable valves and fittings so that the input air may be
regulated. The second tap shall be fitted with valves and fittings to
accept a pressure gauge to monitor the internal pressure of the sewer

pipe.

The pressure gauge shall meet the following minimum specifications:

Slze ... e i e 4 1/2 inches diameter
Pressure range ................... 0-15 psi

Figure intervals ................. 1 psi increments

Minor Subdivisions ............... 0.05 psi

Pressure tube .................... Bourdon tube or diaphragm

PROCEDURE: Connect the pressure gauge and air control equipment to the
proper fittings and slowly apply air pressure. Pressurize the pipe line
to 4.0 psig and throttle the air supply to maintain between 4.0 and 3.5
psig for at least two (2) minutes in order to allow equilibrium between
air temperature and pipe walls. During this time check all plugs for
leakage. If plugs are found to leak, bleed off air, tighten plugs and
repressurize the pipeline. After the temperature has stabilized, allow
the pressure to decrease to 3.5 psig. At 3.5 psig begin timing to
determine the time required for pressure to drop to 2.5 psig. The
time, in seconds, for the air pressure to decrease from 3.5 psig to 2.5
psig should be greater than the minimum test time shown in the
following table:

MINTMUM TEST TIME FOR VARIOUS PIPE SIZES

Nominal T(time) Nominal T(time)
Pipe Size, in. min/100 ft. Pipe Size, in. min/100 ft.

21 3.0

4 0.3 24 3.6

6 0.7 27 4.2

8 1.2 30 4.8

10 1.5 "33 5.4

12 1.8 36 6.0

15 2.1 39 6.6

18 2.4 42 7.3

If the air test fails to meet the above requirements, the leaks shall
be located and repaired at the Contractor’s expense, and the pipeline
retested until the leakage is within the allowable limits.

In areas where the ground water level is above the pipe, the
hydrostatic pressure of the ground water above bottom of the pipeline
shall be determined and added to all test pressures.

DEFLECTING TESTING FOR PLASTIC PIPE: All PVC and ABS composite sewer
lines will be tested for excess deflection by the Engineer. The
maximum allowable deflection of flexible pipe shall not exceed seven
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and one-half percent (7 1/2%) of the Base Inside Diameter as
established in ASTM D3034-81. The following values from ASTM D3034-81
shall apply: ‘

) 7 1/2% Deflection
Nominal Pipe Size, in. Base Inside Diam,, in, Mandrell Diam. in

6 5.742 5.31
8 : 7.665 7.09
10 9.563 8.84
12 11.361 10.51

15 - 13.898 12.86

The deflection test will be performed by pulling a "go-no-go" mandrel
up-grade through the pipe from manhole to manhole. Where deflection
is found to be in excess of allowable testing limits, the Contractor
shall excavate to the point of excess deflection and remove the
deflection by recompacting around the pipe or other approved method.

After backfilling, the line shall then be retested for deflection. If
the line has failed to return to its original size (inside diameter)
the deflected pipe shall be replaced by the Contractor at his expense.

LAMPING TEST: Lamping will be performed on all sanitary sewer pipe by
the Engineer. 1In order to pass the lamping test, three-fourths (3/4)
of the pipe circle shall be observed both vertically and horizontally
between manholes.

TESTING STORM SEWERS AND CUILVERTS: Testing of all gravity flow
pipeline, other than sanitary sewers, shall consist of a physical
inspection by the Engineer. All pipelines and sewer lines will be
lamped to check for proper alignment and uniformity of grade.

All plastic pipe will be subject to deflection testing by the Engineer.
The maximum allowable deflection of any flexible pipe shall be seven
and one-half percent (7 1/2%) of the base inside diameter of the pipe
as defined above.

TESTING PRESSURE PIPELINES: Water main, force mains, siphons, and all
other pipelines that will operate under pressure shall be tested for
pressure and leakage in accordance with these specifications and AWWA
Standard C-603, Section 4.

The Contractor shall furnish all labor, equipment, tools, water and
other incidental jitems required to conduct the tests. Test results
will not be considered valid without the presence of the Engineer or
his representative throughout the test.

No pressure testing shall be performed until all thrust blocks have
been placed and cured for at least two (2) days, and the pipeline
backfilled adequately to prevent any movement or lifting of the pipe.
Pavement or other permanent surfaces shall not be placed until all

pressure and leakage tests are satisfactorily completed.
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TEST PRESSURE: Unless otherwise specified, the test pressure for all
pipes shall be double the operating pressure at the lowest elevation
of the test section or the class designation of the pipe plus fifty
(50) psi, whichever is less, except that the minimum test pressure for
water distribution lines shall be one hundred fifty (150) psi.

FILLING; The pipeline shall be filled with potable water at least
twenty-four (24) hours before being subjected to the hydrostatic
pressure test. Each section of pipeline shall be filled slowly and all
air expelled by means of taps at points of highest elevation. Tapping
to remove air shall be the responsibility of the Contractor and
location of taps shall be approved by the Engineer. :

PROCEDURE ; The pressure and leakage tests may be performed
simultaneously or separately. The total time for the combined pressure
and leakage tests shall be a minimum of two (2) hours for each section

. of pipeline. If separate tests are made, the pressure test shall be

made first. The duration of the pressure test shall be a minimum of
one (1) hour and the duration of the leakage test shall be a minimum
of four (4) hours. The pressure of the leakage test may be reduced to
one hundred and fifty percent (150%) of the maximum working pressure
that will occur on that portion of the line.

The specified test pressure shall be applied by means of a pump
connected to the pipe in a manner satisfactory to the Engineer. No
pipe installation will be accepted if the leakage for the section of
line being tested is more than the rate calculated using the following
formula, except that leakage for Asbestos-Cement pipe shall conform to
provisions of AWWA C-603. '

L= NDyP where L = allowable leakage in gallons per hour
7,400 N = number of joints in length of pipeline tested
D = nominal diameter of pipe in inches
P = average test pressure in psi gauge

Leakage is defined as the quantity of water to be supplied to the
section of pipeline being tested; which is necessary to maintain the
specified leakage test pressure after the pipe has been filled with
water and the air expelled.

DISINFECTION OF WATER LINES: After completion of pressure and leakage
testing and prior to being placed into service, all new water mains and
repaired portions of or extensions of existing mains shall be
chlorinated by the Contractor in accordance with AWWA Standard C-601.

PREVENTING REVERSE FLOW: Valves shall be manipulated so that the
strong chlorine solution in the line being treated will not flow back
into the line supplying the water.

CHLORINATING VALVES AND HYDRANTS: In the process of chlorinating newly

laid pipe, all valves or other appurtenances shall be operated while
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the pipeline is filled with the chlorinating agént and under normal
operating pressure.

FINAL FLUSHING AND TESTING: Following chlorination, all treated water
shall be thoroughly flushed from the newly laid pipe at its extremity
until the replacement water throughout its length shows upon test a
chlorine residual of less than 2 mg/l.

BACTERIOLOGICAL TESTING: Following flushing samples shall be collected
by the Contractor for testing for bacteriological quality. Each 1,000
feet of water main shall be sampled and tested and results of the test
supplied to the City before acceptance of any portions of the line.

FINAL INSPECTION AND ACCEPTANCE; The acceptance of all pipelines by
the City will be based on the following:

1. Submittal of satisfactory results of required tests (such as
pressure test, leakage tests, compaction, bacteriological tests,
etc.) certified by the Engineer or an approved independent
laboratory.

2. Passing a final inspection of the work by the City Engineer or
his representative.

3. Submittal of "As-Built" construction drawing on 24" x 36"
reproducible mylar or other suitable material.

MEASUREMENT AND PAYMENT: The complete and accepted pipeline will be
- paid for in accordance with the contract bid items listed in the bid

schedule, approved change order, and with these specifications.

The unit prices bid for the various contract pay items shall be full
compensation for furnishing all materials, labor, equipment, tools and
other incidental items required for completion of the work in
accordance with the construction plans and specifications.

The quantities shown on the bid schedule are approximate only. Payment
will be based on measurement of actual quantities installed and

" approved.

CONDUIT: Unless otherwise specified, conduit of the various sizes,
types and classes shown on the bid schedule will be paid for at the
contract unit price per linear foot of pipe installed and approved.
Measurement will be made along the centerline of the conduit from end
to end. The footage of conduit to be paid for will include the lengths
of fittings, valves and valve vaults in line with the pipe but will not
include the lengths of manholes, drain inlet boxes, culvert end

-sections, or other structures in line with the pipe.

VALVES AND HYDRANTS: Valves and fire hydrants will be paid for at the
contract unit price "each" for the different sizes, types and classes
S
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listed in the bid schedule. The number of valves and hydrants to be

* paid for will be the number of units furnished, installed and approved.

WATER SERVICE LINES: Water service lines will be paid for at the
contract unit price per linear foot for each size of line installed and
approved. This price shall include the cost of furnishing and
installing a corporation stop and curb stop and curb stop box on each
service line.

MANHOLES AND INLETS: Manholes and storm drain inlets will be paid for
at the contract unit price "each" for the various sizes, types and
depths listed in the bid schedule.. The number of manholes and.inlets
to be paid for will be the number of complete units (including ring and
cover or grate and frame) constructed and approved.

GRANULAR STABILIZATION MATERIAL: When the use of the granular

stabilization material is ordered or authorized by the Engineer, it
will be paid for at the contract unit price per ton of material placed
and approved. The tonnage of material to be paid for will be
determined from weight tickets collected by the Engineer at the time
of delivery on the job site or delivered daily to the Engineer by the
Contractor. Weight tickets not delivered daily will not be used in
calculating payment.

For each load of granular stabilization material delivered, a weight
ticket shall be given to the Engineer’s field representative by the
driver of the truck or, in the absence of an Engineer’s representative,
to the Contractor’s foreman. Each ticket shall have the following
information recorded on it:

Date

Truck No.
Total Weight
Tare Weight
Weight of material delivered
Truck driver‘’s signature

ROCK EXCAVATION: No payment will be made for "rock excavation" unless
the method and costs of such work are established and approved by the
Engineer in writing before any rock excavation is done.

PAVEMENT REPIACEMENT: The area of pavement replacement to be paid for
will be the same area designated for removal. Where pavement is
removed beyond the 1limits designated on the plans or otherwise
approved, the Contractor shall replace the pavement at his own expense.
The contract unit price per square yard for "Pavement Replacement"
shall be full compensation for replacement of the pavement structure,
including all hot bituminous pavement and aggregate base course
required to restore the paved surface to its original condition.

INCIDENTAL CONSTRUCTION: Unless otherwise specified or provided for,
the following list of materials and items of work will not be paid for
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sepafately-but will be considered incidental to theAcontract pay items
“and all costs of these incidental items shall be included in the
contract prices for the various pay items.

1.

10.

11.

12.

13.

14,

15.

The furnishing and maintenance of barricades, warning signs and
other traffic control devices.

All surface removals including removal of asphalt pavement,
concrete, fences, plantings and structures.

The location and protection of existing utilities.

All excavation (for trenches, compaction tests, etc.) except rock
excavation. (See section 107.6 for payment for rock excavation.)

‘The support bracing and sheeting of trenches.

The dewatering of trenches.

The furnishing and placement of all granular bedding and
haunching material, and all backfill material with moisture and
density control.

The clean-up and restoration of grounds.

The removal and disposal of all waste materials including excess
excavated material, trash and debris resulting from the work.

The furnishing and installation of tracing wire.

The furnishing and installation of concrete support and thrust
blocking required on pressure pipelines.

All pressure and leakage testing.

The flushing and disinfection of waterlines. Water from City
mains for the required flushing and disinfection shall not be
charged to the Contractor. Water for compaction, cleanup, and
non-required flushing shall be a Contractor expense, and, if City
water is used, shall be paid for at the rate of $0.84/1000

“gallons.

The connection of new pipeline to existing facilities.

The separation, removal and disposal of muck, large rock, organic
matter or other materials from project excavations which in the
opinion of the Engineer are unsuitable for use in the backfill.
No separate or additional payment will be made for hauling
unsuitable materials to the Contractor'’'s disposal site.
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SECTION 200
STANDARD SPECIFICATIONS FOR CONSTRUCTION

STREETS AND ROADS

GENERAL: The intent of this section is to specify materials and
methods to be used for the construction or overlaying of streets,
roads, parking lots, walks, drainways and other miscellaneous work
requiring the use of asphalts and aggregates. The work covered shall
include general requirements that are applicable to embankment and
subgrade preparation, roadway excavation and grading, aggregate base
course, bituminous tack coat and asphalt concrete overlay. All
workmanship and materials shall be in accordance with the requirements
of these specifications, and in conformity with the lines, grades,
depths, quantity requirements and the typical cross section shown on
the plans or as directed by the Engineer.

PERMITS AND INSPECTION; Permits shall be obtained before work begins

(see General Conditions). The Contractor shall call for inspection.
from the City of Durango, giving 24 hours minimum notice, before the
placement of any material. 1In the event that any of the work or
material fails to meet any of the requirements of the specifications,

written notice of rejection shall be given to the Contractor and work

shall be halted until such time as corrective action is taken.

A complete set of the approved drawings and a valid permit shall be on
the job site and available to the Engineer at all times.

The Contractor shall be licensed and bonded for work in the City of
Durango.

Inspection is only an aid to the Contractor and in no way reflects a
responsibility on the part of the City for quality or quantity control,
and in no way implies acceptance of the work or any part thereof by the
City of Durango.

TESTING: A number of quality control tests shall be performed by an
approved Material Testing Laboratory to determine compliance with the
requirements of this section. An approved laboratory shall be
construed to mean any institution or firm properly equipped to perform
such tests and who has in their employment a registered professional
engineer experienced in testing. The tests will be performed at the
Contractor’s expense and all test results shall be submitted to the
Engineer for approval prior to the placement of any material or, in the
case of in-place testing, prior to acceptance of any work by the City.
All materials, whether or not in place, failing to meet the
requirements herein set forth, after testing, shall be removed,
replaced (if necessary) and retested at the Contractor’s expense.

28



203.0

203.1

203.2

Severa1<basic tests and their minimum frequencies are listed below;
these and any additional tests are more fully described in the text for

each specification.

REQUIRED QUALITY CONTROL TESTS:

Item

Subgrade & Embankment

Compaction

Aggregate Base Course
or Subbase Course

Type of Test

Moisture-Density Curve

In-Place Density

Gradation, Plasticity
Index, Liquid Limit

Minimum
Test Frequency

1 per soil type

1/6000 sq.ft./lift

1/1000 ton or
fraction

thereof on

each class
Moisture-Density Curve 1/source on each
class

In-Place Density
1/200 ton

Hot Bituminous
Pavement

Asphalt Content 1/500 tons or 2
per project,
whichever is

greater

Gradation
of 2/source

ROADWAY EXCAVATION AND GRADING: This work shall consist of excavation,
disposal, shaping or compaction of all material encountered within the
limits of the roadway in close conformity with the lines, grades and
typical cross sections shown on the plans or as directed by the
Engineer.

CLEARING: = Excavation and grading for street improvements and paving
projects shall include removal of trash, rubbish and low lying
vegetation in the construction area. All vegetation and objects
designated to remain shall be protected from injury or defacement.

GRUBBING: All vegetation such as trees, stumps, hedges, shrubs, brush,
heavy sod, heavy growth of grass, decayed vegetable matter, rubbish and
other unsuitable material within the area of excavation or upon which
embankment is to be placed shall be stripped or otherwise removed to
a depth of six (6) inches. All such materials shall be wasted or
spread outside the construction area or disposed of as directed by the
Engineer. In no case shall such objectionable material be allowed in
or under embankment.
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Except in areas to be excavated, stump holes and other holes from which
obstructions are removed, shall be backfilled with suitable material
and compacted in accordance with these specifications.

STRIPPING: Stripping shall consist of removing unsuitable overburden
material before removal of other material for use in the roadway. All
areas to be graded and all embankments or fill areas under paved slabs
shall be stripped.

EXCAVATION: After all clearing, grubbing and stripping has been done,
excavation of every description and of whatever materials encountered
within the grading limits of the project shall be performed. All
suitable excavated materials shall be transported to and placed in

. embankments or fills within the limits of the work.

The excavation and embankments for the roadway and ditches shall be
finished to reasonably smooth and uniform surfaces. Variation from the
subgrade plane shall not be more than 1" unless approved by the
Engineer. Excavation operations shall be conducted so that material
outside of the limits of slopes will not be disturbed, but all cuts
shall be made to subgrade a minimum of 1 foot outside the proposed edge
of pavement or curb. Prior to beginning grading operations in any
area, all necessary clearing and grubbing in that area shall have been
performed. The Contractor shall not excavate beyond the dimensions and
elevations established, and material shall not be removed prior to the
staking.

If excavation to the finished graded section encounters a subgrade or
slopes of spongy material, vegetable matter or trash pockets, or
standing water, the Engineer may require the Contractor to remove the
unsuitable materials and backfill to the finished graded section with
suitable material. Subgrade stabilization material (Type 1, Aggregate
Classification Table) may be used to backfill the excavations of
unsuitable material. The Engineer may designate as unsuitable those
soils or materials that are in his judgment detrimental to the finished
roadway. All unsuitable material shall be disposed of outside the
construction area. '

SHOULDERING AND MISCELIANEQUS WORK: The Contractor shall deposit
sufficient suitable earth between curb and sidewalks, or property

lines, so that when smoothed and consolidated in final deposition, it
will provide a uniform smooth slope from top of curb to the adjacent
sidewalk or property line. All broken concrete, trash and debris shall
be removed before any fill is placed back of curb. In case excavation
is necessary to accomplish the above purpose, the Contractor shall make
such necessary excavation, and he shall leave the parking area so
filled or excavated free from all trash and debris.

The Contractor shall set all manholes, water boxes or other service

boxes, to the proper finished grade of the pavement or of the fill back
of the curb. This work will be considered as part of the grading.
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EMBANKMENTS; Embankment construction shall consist of constructing
roadway embankments, including preparation of the areas upon which they
are to be placed; the construction of dikes; the placing and compacting
of approved material within project areas where unsuitable material has
been removed; and the placing and compacting of embankment material in
holes, pits and other depressions within the project area. Only
approved materials shall be used in the construction of embankments and
backfills.

Free running water shall be drained from the material before the
material is placed. Rocks, broken concrete or other solid materials
more than 6" in greatest dimension shall not be placed in embankment
areas higher than 1 foot from the finished subgrade. Materials up to
150 pounds in weight may be placed at the lower area of fills when they
will lie 3 feet below the finished subgrade. All fill material shall
be free from roots, organic material, trash and frozen material.

When an embankment is to be placed and compacted on hillsides, or when
new embankment is to be compacted against existing embankments, or when
embankment is built 1/2 width at a time, the slopes that are steeper
than 4:1 when measured longitudinally or at right angles to the roadway
shall be continuously benched over those areas where it is required as
the work is brought up in layers. Benching shall be well keyed and
where practical a minimum of 8 feet wide. Each horizontal cut shall
begin at the intersection of the original ground and the vertical sides
of the previous cuts. Material thus cut out shall be recompacted along
with the new embankment material at the Contractor'’'s expense.

Embankment material shall be placed in horizontal layers not to exceed

8 inches in loose depth and compacted prior to placing each following
layer. '

The Contractor shall add moisture to or dry by aeration each layer as
may be necessary to meet the requirements for compaction. Materials
shall not be placed in embankments or fills when the moisture content
exceeds 5% above or is 3% below optimum moisture content for that
material. Under roadways and extending one (1) foot beyond proposed
curb line measured perpendicular from the centerline embankments shall
be compacted for the entire depth of the fill to a density of not less
than 93% maximum dry density as measured by AASHTO T 180.

SUBGRADE PREPARATION: After all necessary grading has been done to
bring the surface to the subgrade, the subgrade shall be scarified and
compacted to a depth of 8 inches. The entire road bed width, 8 inches
deep, shall be compacted to a density of not less than 93% of maximum
dry density as measured by AASHTO T 180. If necessary, subgrade
stabilization material may be used to achieve the specified compaction.
Failure to attain the specified density shall be cause for rescarifying
and recompacting.

Base or subbase shall not be placed upon the subgrade or any previously
pPlaced layer of the pavement section until compaction tests are taken
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and approved by the Engineer. Testing shall include but not be limited
to trenches for water, sanitary, storm, telephone, gas, electric and
around manholes, valve boxes, or inlets. After the specified
compaction density is approved by the Engineer, the subgrade shall be
struck off and rolled with a smooth roller to the exact cross section
as shown on the plans.

206.0 BASE COURSE AGGREGATE: Aggregates shall be crushed stone, crushed
slag, crushed gravel or natural gravel which conforms to the
requirements of AASHTO M 147. Aggregate shall meet the grading
requirements in the Classification Table below. The type used shall
be specified on the plans or special provisions. The liquid limit (LL)
shall be as shown in the table and the plasticity index (PI) shall not
exceed 6 when the aggregate is tested in accordance with AASHTO T 89
and T 90, respectively.

In advance of the beginning of placing any aggregates, the Contractor
shall submit suitable samples of the proposed material to an approved
~ Materials Testing Laboratory for tests to determine the compliance with
- the requirements of this specification. The results of all tests shall
be submitted to the Engineer for approval prior to the placement of any
aggregate material. Tests shall be at the Contractor’s expense.
CLASSIFICATION TABLE FOR AGGREGATE BASE COURSE
Percentage by Weight Passing Square Mesh Sieves

Sieve LL not greater than 35 LL not greater than 30

Desig-

nation Class Class Class Class Class Class Class

1 2 3 4 5 6 7

4 inch 100

3 inch 95-100

2} inch 100 “es ... e e

2 inch 95-100 100

1} inch 90-100 100

‘1 inch N 95-100 100

3/4 inch . 50-90 100

No. 4 30-65 30-50 30-70 30-65

No. 8 25-55 20-85

No. 200 3-15 3-15 | 20 max. 3-12 3-15 3-12 5-15

Note:

Class 3 material shall consist of bank or pit run material
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208.1

BASE COURSE PIACEMENT AND COMPACTION: The subbase course material
shall be placed on .the previously prepared subgrade. Subgrade shall
be graded and rolled to a smooth and uniform surface free of cracks and
soft spots with approximate optimum moisture obtained immediately prior
to placement of subbase. The base course material shall be placed on
the previously prepared subbase at the locations and in the proper
quantities to conform to the typical cross sections as shown on the
plans and as directed by the Engineer. Placing and spreading shall be
done by means of spreader machine, moving vehicle, motor grader or
other approved equipment methods. The material shall be placed without
segregation. Any segregated areas shall be removed and replaced with
uniformly graded material at the Contractor’s expense.

Each layer of subbase material shall be placed in layers not to exceed
eight (8) inches in loose depth. Each layer shall be wetted or
aerated, if necessary, and compacted to not less than 95% of maximum
density as determined by AASHTO T 180, Method D (Modified Proctor).
If water is needed, it shall be uniformly applied as necessary during
compaction to obtain optimum moisture content and to aid in
consolidation. The surface of each layer shall be maintained during
the compaction operations in such a manner that a uniform texture is
produced and the aggregates are firmly keyed. No subbase material
shall be placed upon a soft, spongy or frozem subgrade or other
subgrade, the stability of which is, in the opinion of the Engineer,
unsuitable for the placement thereof.

The above specifications are required for the placement and compaction
of the base course material with the exception that each layer of base
course material shall have a thickness not to exceed 6 inches when
compacted.

The finished base course surface shall be smooth and free of ruts and
irregularities and true to grade and crown as shown on the plans or as
directed by the Engineer. The final surface shall be finished with a
surface smoothness tolerance of one-fourth inch (1/4") measured as
vertical ordinate from the face to a ten-foot straightedge 1laid
parallel or 3/8" perpendicular to the station line. The base course
shall be maintained in this condition by watering, drying, rolling or
blading, as necessary until the surfacing is placed.

In-place field density determinations shall be made in accordance with
AASHTO T 191 or T 205. The use of a nuclear density gauge will be
allowed when correlated with one of the above test methods.

PLANT MIX HOT BITUMINOUS PAVEMENT: The bituminous pavement shall be
composed of a mixture of aggregate, filler if required, and bituminous
material, hot mixed at a central plant and placed on the prepared base
in conformity with the cross section and grades shown on the approved
plans.

TESTING: The Contractor, at his expense, shall submit suitable samples
of all materials proposed for use on the project to a materials testing
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laboratory approved by the Engineer. The Testing Laboratory shall, at
the Contractor’s expense, test all materials for compliance with these
specifications and establish a job mix formula for each mixture

proposed for use on the project.

The job mix formula for each mixture shall establish a single
percentage of aggregate passing each required sieve size, a single
percentage of bituminous material to be added to the aggregate, and a
single temperature at which the mixture is to be mixed. The job mix
formula shall be within the master range specified in the following
subsection. The job mix formula may be derived by either the Marshall
(ASTM 1559) (AASHTO T 245) or the Hveem methods (AASHTO T 246) (ASTM
1560) but shall employ all current, applicable AASHTO, ASTM or Asphalt
Institute procedures. An immersion compression test (AASHTO T 165)
will be performed on a sample made at the optimum asphalt cement
content to determine the effect of water on the cohesion of the
compacted bituminous mixture.

The aggregate source is undesignated but test results proving that the
aggregate meets these specifications must be submitted to the Engineer
with the job mix formula. The aggregate must be tested for size and
grading, cleanliness and soundness, toughness, surface texture and
particle shape, absorption and stripping potential using current,
applicable AASHTQO, ASTM and/or Asphalt Institute procedures.

Test results must be submitted to the Engineer before paving is to
begin and his approval must be obtained in writing before any paving
is begun.

Job mix formula testing will not have to be conducted for each new
paving project if a mix formula conforming to these specifications has
previously been established using the same aggregate source that the
Contractor is proposing for this project. The test results and mix
formula from the earlier lab tests shall then be submitted to the
Engineer for approval before paving begins.

However, a written statement is required with the job mix submittal
from the lab performing the earlier tests verifying that: (1) the
Contractor’s proposed aggregate is the same as that of the previously
established mix formula and (2) the performance of the two mixes,
produced under similar conditions, will essentially be the same, with
proper allowances for testing deviation.

Should a change in sources of materials be made, a new job-mix formula

. shall be established before the new material is wused. When

unsatisfactory results make it necessary, the Engineer may require the
Contractor to establish a new job-mix formula.
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208.2a

208.2b

208.2c

208.24d

208.2e

208.3

MATERIALS:

Asphalt - Asphalt cement shall adhere to the requirements of viscosity
grade AC-10 as specified by AASHTO M 226, Table 1 unless otherwise
permitted by the Engineer in writing.

Prime Coat Asphalt - Cutback asphalt for prime coat shall be MC-70
complying with the requirements of AASHTO M 82. Emulsified asphalt may
be substituted where special construction methods, as outlined in
209.1, are followed. Emulsified asphalt shall conform to those
requirements specified under 208.25 Tack Coat.

Tack Coat - Emulsified asphalt for tack coat shall be SS-1, SS-1h, CSS-
1 or CSS-1h diluted one part water to one part emulsified asphalt.
Before dilution the emulsified asphalt shall comply with the
requirements of AASHTO M 140 or M 208.

Aggregate - Mineral aggregate shall consist of hard, durable particles
or fragments of crushed stone or gravel which shall be free from
disintegrated stone, vegetable matter, clay lumps or other deleterious
substances. Aggregate shall conform to the following grading limits
(Grading C):

Percent by Weight

Sieve Size Passing Square Mesh Sieves

3/4" 100

172" 70-95
3/8" 60-88
{4 44-72
1#8 30-58
#30 12-34
##200 3-9

The aggregate shall also conform to the following requirements:

- Percentage of wear, Los Angeles Test (AASHTO T 96), not more than 35.
- At least 90 percent of the gravel retained on the No. 4 sieve shall
have at least two fractured faces.

- When tested for stripping potential (AASHTO T 182), aggregate shall
have a retained bituminous film of above 95 percent.

- Plasticity index shall not exceed 6 when the aggregate is tested in
accordance with AASHTO-T 90.

MINERAL FILIER: If mineral filler is required to meet gradation or
strength requirements, finely powdered limestone, Portland cement,
hydrated lime or other approved materials may be used for the filler.

JOB MIX: The job mix for the asphalt-aggregate mikture shall meet the

following criteria by testing method:
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209.0

1 209.1

The exact percentage of asphalt cement in the job mix shall be
determined by the testing laboratory for the aggregate to be used on
the project. The percentile will vary between 4 and 7 percent. The
amount of filler or anti-stripping agent, if necessary, will be
determined by the testing laboratory. The stability will be at least
1500 pounds. Per cent airvoids will be between 3 and 7. The flow
value will be between 8 and 16.

All mixtures furnished for the project shall conform to the job-mix
formula within the following ranges of tolerances:

Passing No. 8 and Larger Sieves* +/- 8 percent

Passihg Sieves Smaller than No. 8 to

larger than No. 200 +/- 6 percent
Passing No. 200 Sieve +/- 3 percent
Bitumen +/- 0.5 percent
Temperature éf Hixturé when +/- 20°F

emptied from Pugmill Mixers
*Exclusive of the maximum size designated in the job-mix formulas.

Any variation from the job-mix formula in the grading of the aggregate
or in the asphalt content greater than the tolerances shown above shall
be investigated and the conditions causing the variation corrected.

CONSTRUCTION REQUIREMENTS :

PREPARING AREA TO BE PAVED: The area to be paved shall be
substantially true to line and grade. It shall have a dry, firm and
properly prepared surface before paving operations begin. Prime coat
shall be applied uniformly at a rate of 0.25 gallons per square yard
to the surface of aggregate base course prior to placement of hot
bituminous pavement. The prime coast shall be sprayed at a temperature
of between 120°F and 130°F. Where emulsified asphalt is applied as a
prime coat, it shall be applied to finished base course prior to
compaction. It shall be applied at a rate of 0.3 gallons per square
yard. The surface shall be rolled and compacted after placement of
emulsified asphalt. Emulsions may be used when air temperature is
above 60°F and where application of asphalt paving will be completed
within 24 hours of placing of prime coat.

If new asphalt is to be placed over existing asphalt, holes and
depressions in existing surfaces shall be .repaired by removing all
loose and defective material to sound pavement or base and applying
prime coat and replacing with an asphalt-aggregate patching material.
The patching mixture shall be compacted to produce a tight surface
conforming to the adjacent pavement area. If there is excess asphalt
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209.3

in existing patches or joints, it shall be removed and made level with
the surrounding pavement grade.

A tack coat shall be applied uniformly at the rate of 0.10 gallons per
square yard between layers of hot bituminous pavement (either between
new layers or existing and new layers). Likewise, surfaces of curbs,
gutters, vertical faces of existing pavements, and all structures to
be in actual contact with the asphalt-aggregate mixture shall be given
a thin, even coating of asphaltic material. Care shall be taken to
prevent splattering, with asphalt, surfaces that will not be in contact
with the asphalt-aggregate mixture. Immediately prior to application
of the asphalt tack coat, all loose and foreign material shall be
removed by sweeping or by blowing, or both.

BITUMINOUS MIXING ELANT; The aggregate shall be dried and heated to
provide a paving mixture temperature in conformance with placing
conditions, but not to exceed 163°C (325°F).

The heated and dried aggregates shall not contain enough moisture to
cause the mixture to slump, the asphalt to foam, or the aggregate to
segregate during hauling and placing, or to interfere with the proper

.adhesion of the asphalt aggregate mixture.

Mixing time shall be the shortest time that will produce a satisfactory
mixture. It will be established by the contractor based on the
procedure for determining the percentage of coated particles described
in AASHTO Method T 195 (ASTM Method D 2489). The mixing times will be
set to achieve 95 percent of coated particles for all mixtures.

The aggregates shall be combined in the mixer in the amount of each
fraction of aggregates required to meet the job-mix formula. The
bituminous material shall be measured or gauged and introduced into the
mixer in the amount specified by the job-mix formula.

The job-mix temperature at the mixer discharge (for pugmill or dryer
drum) shall be between 245°F and 300°F. Mixtures shall be delivered
for use on the road at not less than 235°F nor greater than 290°F. The
mixture shall be hauled in such a manner so that it is protected from
the weather and so that the minimum temperature stated above is
maintained until the mixture is unloaded into the paver. '

MIXTURE PIACEMENT: The asphalt mixture shall be placed by bituminous
pavers which shall be self-contained, power-propelled units, provided
with an activated screed or strike-off assembly, heated if necessary,
and capable of spreading and finishing courses of bituminous plant mix
material in widths applicable to the specified typical section and
thicknesses shown on the plans.

The paver shall be equipped with a receiving hopper having sufficient
capacity for a uniform spreading operation. The hopper shall be

equipped with a distribution system to place the mixture uniformly in
front of the screed.
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The paving machine shall be equipped with an automatic control system
which will control the elevation of the screed and which is
automatically actuated by a system of sensor-operated devices which
sense and follow reference lines or surfaces on one or both sides of
the machine as required.

-The screed shall be maintained at the proper elevation at each end by

controlling the elevation of one end and automatically controlling the
transverse slope or by controlling the elevation of each end
independently, as directed.

The screed or strike-off assembly shall effectively produce a finished
surface of the required evenness and texture without tearing, shoving

or gouging the mixture.

When laying mixtures, the paver shall be capable of being operated at
forward speeds consistent with satisfactory laying of the mixture.

Rollers shall be of the steel wheel, vibratory, pneumatic tire type or

combination and shall be in good condition, capable of reversing

without backlash.

The base course mixture shall be placed in one or more lifts with an
asphalt paver to provide a nominal compacted thickness. The minimum
lift thickness shall be at least two times the maximum particle size.
The maximum 1lift thickness shall be that which can be demonstrated to
be laid in a single lift and compacted to required uniform density and
smoothness.

Placing the mixture shall be a continuous operation. If any
irregularities occur, they shall be corrected before final compaction
of the mixture.

The minimum ambient temperature at the time of placement shall be 50°F

unless specifically approved by the City Engineer. No asphalt shall
be laid on a wet or damp base. The Engineer shall determine if the
base is suitable for placement.

The longitudinal joint in one layer shall offset that in the layer
immediately below by’approx1mate1y 6 inches; however, the joints in the
top layer shall be located as follows:

For 2-lane roadway, at the centerline of the pavement and at the
outside edge of the travel lanes.

On areas where irregularities or unavoidable obstacles make the use of
mechanical spreading or finishing equipment impracticable, the mixture
shall be spread, raked and luted by hand tools. For such areas, the

mixture shall be dumped, spread and hand screeded to give the required

compacted thickness.
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209.6

COMPACTION: The mix shall be compacted immediately after placing.
Initial rolling shall follow the paver as closely as possible. If
needed, intermediate rolling with a pneumatic-tired roller shall be
done immediately behind the initial rolling. Final rolling shall
eliminate marks from previous rolling. In areas too small for the
roller, a vibrating plate compactor or a hand tamper shall be used to
achieve thorough compaction.

The surface shall be rolled when the mixture is in the proper condition
and when the rolling does not cause undue displacement, cracking or
shoving. Unless otherwise directed, rolling shall begin at the sides
and proceed longitudinally parallel to the road center line, each trip
overlapping one-half the roller width, gradually progressing to the
crown of the road. '

Any displacement occurring as a result of the reversing of the

direction of the roller, or from other causes, shall be corrected at-

once by the use of rakes and addition of fresh mixture when required.
Care shall be exercised in rolling not to displace the line and grade
of the edges of the bituminous mixture.

To prevent'adhesion of the mixture to the rollers, the wheels shall be
kept properly moistened with water. Use of excess water will not be
permitted.

Any mixture that becomes loose and broken, mixed with dirt, or is in
any way defective shall be removed and replaced with fresh hot mixture,
which shall be compacted to conform with the surrounding area. Any
area showing an excess or deficiency of bituminous material shall be
removed and replaced.

JOINTS: Placing of the bituminous paving shall be as continuous as
possible. Rollers shall not pass over the unprotected end of a freshly
laid mixture unless authorized by the Engineer. Transverse joints
shall be formed by cutting back on the previous run to expose the full
depth of the course. A coat of bituminous material shall be used on
contact surfaces of all joints just before additional mixture is placed
against the previously rolled material.

SURFACE TOLERANCES: The variation between any two contacts with the
surface shall not exceed 3/16 inch in 10 feet. All humps or
depressions exceeding the specified tolerance shall be corrected by
removing defective work and replacing it with new material or by
overlaying (patching) as directed by the Engineer. The final pavement
surface shall not vary from the theoretical cross section by more than
one (1) inch at any one point.

The final surface pavement adjacent to concrete gutter shall -be

finished from 1/8 inch to 3/8 inch above the lip of the gutter into
which it drains.
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209.7

210.0

211.0

Any surface pavement that is above the lip more than 3/8 inch shall be
removed and replaced to the specified height. Any surface pavement
that is below the lip of the gutter shall be corrected as specified
above . :

MANHOLES AND VALVE BOXES: All manholes and valve boxes shall be
brought to finished grade by the Contractor before the surface course
is placed. The Engineer shall inspect all manholes and valve boxes.
The Contractor shall remove any foreign matter introduced into them by

‘his work. It shall also be the Contractor’s responsibility to insure

proper compaction around all manholes and valve boxes after they have
been raised. As an alternate, valve boxes and manholes may be raised
after completion of the final lift and backfilled. Asphalt shall be
neatly cut with a saw to provide a square cutout. Dimension of the
cutout shall be 30" square on water valve boxes and 48" square on
manholes. Boxes and manholes shall be centered on the cutouts.
Concrete for the cutouts shall be as shown on the detail sheet.

ACCEPTANCE REQUIREMENTS : In addition to all other required tests
described in previous sections, acceptance of paving will be based upon
density tests conducted by an Engineer approved testing laboratory.
The temperature of the asphalt material will be measured and recorded
by the Contractor as the mixture is being placed. A sufficient number
of samples shall be chosen at random at the job site to perform an
asphalt content (extraction) test, (AASHTO T 164), aggregate grading
of the extracted aggregate (AASHTO T 30) and laboratory compaction of
at least 3 briquettes in accordance with ASTM D 1559 (AASHTO T 245).

The briquettes will be tested by the Marshall Method (AASHTO T 245) to
determine the amount of voids, stability and flow of the compacted
mixture. A specific gravity and unit weight of the briquettes will be
determined (AASHTO T 166) to compare with the in-place density.

After the asphalt pavement has been rolled and has cooled, two four-

inch diameter cores will be sampled from that mat. These cores will
be measured for thickness and density (AASHTO T 230). This density
will be compared to the density of the Marshall briquettes to determine
the percent compaction of the cores, )

As an alternative to core sampling, the compacted layers of asphalt can
be tested for density using a nuclear device in accordance with ASTM
D 2950.

Each day'’s paving and each layer of compacted asphalt will be tested
as specified above. For acceptance by the City, the average of the
field density determinations must be equal to or greater than 94
percent, with no individual determination being lower than 93 percent,
of the average density of the laboratory-prepared specimens.

INSPECTION AND ACCEPTANCE OF WORK: The City Engineer, or his duly
authorized representative, shall at all times have access to the work
during its construction. All work done and all materials furnished
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shall be subject to his inspection and approval. Work and materials
not meeting the requirements shall be made good, and unsuitable work
or materials may be rejected. All work which has been rejected shall
be remedied, or removed and replaced in an acceptable manmer.

When the City Engineer has made a final inspection and determines that
the work has been completed in all respects, and after as-built
drawings are submitted, he will formally accept in writing the
improvements.

CONTRACTORS’ GUARANTEE: The Contractor shall guarantee all portions
of street construction for a period of one year after acceptance by the
Engineer against defective workmanship and materials and shall keep
same in good order and repair. The determination of the necessity,
during such guarantee period, for the Contractor to repair said street,
or any portion thereof, shall rest entirely with the City Engineer,
vwhose decision upon the matter shall be final and obligatory upon the
Contractor.
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300.0

301.0

302.0

303.0

303.01

SECTION 300
STANDARD SPECIFICATIONS FOR CONSTRUCTION

CONCRETE CURB, GUTTER AND SIDEWALK CONSTRUCTION

GENERAL: This section covers the criteria to be used for the
construction of curbs, gutters, sidewalks, driveway approaches and
cross gutters.

SEQUENCE OF CONSTRUCTION: In areas of new development or other areas
where utility lines have not been installed, all curb, gutter and
sidewalk shall be constructed only after installation of sanitary
sewer, storm sewer, water, gas, electric, telephone and television
lines have been completed and properly compacted in accordance with
applicable sections of these specifications.

Prior to any excavation, the Contractor shall inspect the location of
proposed sidewalks and determine where tree roots may be encountered
during excavation for sidewalk construction. The Contractor shall
notify the City Parks and Recreation Department prior to beginning
construction when it appears that tree roots may be encountered during
excavation.

When tree roots are unexpectedly encountered during construction, the
Contractor shall discontinue work in the area where roots are
encountered and shall contact the City Parks and Recreation Department
who shall determine what steps to take to preserve the trees and the
future sidewalk.

PERMITS: Permits shall be obtained before work begins. Contractor
shall call for inspection, giving 24 hours notice, and inspection shall
be made before placement of concrete can occur.

Inspector’s approval to place materials shall be obtained by Contractor

after inspection has been made and before concrete is placed.

Notice of rejection shall be given to the Contractor in the event any
of the aforementioned conditions are not met, and work shall be halted
until such time as corrective action is taken.

Copies of the approved drawing and the permit shall be on the job site
and available to the Inspector at all times.

TERT

CEMENT; Cement used shall conform to the Standard Specification for
Portland Cement (AASHTO M 85), Type I, IA, II or IJA. When approved

by the Engineer, Type III or IIIA, High Early Strength cement may be
used.
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303.02

303.03

303.04

CONCRETE: Concrete shall be composed of cement, coarse and fine
aggregate, water and entrained air. The concrete shall contain a
minimum of six (6) sacks of cement per cubic yard, a maximum of six (6)
gallons of water per sack of cement, and air content of 64X + 1¥X by
volume and a maximum coarse aggregate size of 1% inches. The
laboratory design concrete shall have a minimum compressive strength
at 28 days of 3,750 psi. Either sacked or bulk cement may be used.
No fraction of a sack of cement shall be used in a batch of concrete
unless the cement is weighed. All bulk cement shall be weighed on an
approved weighing device. Any admixture except air entraining agent
must be approved by the Engineer, including accelerators retarders and
fly ash. Air entraining admixtures shall conform to AASHTO M 154,
latest edition.

Concrete shall have a slump of not less than one (1) inch nor more than
four (4) inches when tested in accordance with Standard Method of Test
for Slump of Portland Cement Concrete AASHTO T 119.

The use of calcium chloride in any concrete is prohibited unless
approved in writing by the Engineer.

AGGREGATE ; Coarse aggregate for concrete shall conform to the
requirements of AASHTO M 80 having clean, hard, strong, durable pieces,
free from adherent coatings and conforming to the following gradation:

15" Coarse 3/4" Coarse
Aggregate Aggregate
Sieve Percent Percent
Designation Passing Passin
2 Inch 100 100
1% Inch 90 - 100 100
1 Inch 20 - 55 100
3/4 Inch 0 - 15 90 - 100
3/8 Inch i 0 -5 20 - 55
No. 4 0 -10
No. 8 0 -5
3/8 Inch 0 -5 20 - 55
No. & 0 -5 0 -10
No. 8 0 -5 0 -5

Fine aggregate for concrete shall conform to the requirements of AASHTO
M 6 and meeting the following gradation:

Sieve Designation Percent Passing
3/8 Inch 100

No. 4 95 - 100

No. 16 45 - 80

No. 50 10 - 30

‘No. 100 2 -10

WATER: Water used for mixing or curing concrete shall be potable,
clean and free from injurious amounts of oils, acids, salt, alkali,
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organic materials or other substances that may be deleterious to the
concrete.

EXPANSTON JOINT MATERIAL: Expansion joint materials shall be % inch
thick non-extruding preformed joint filler and shall conform to AASHTO
M 33.

PLASTIC FIIM: Plastic film used for moisture retention during concrete
curing shall have a minimum thickness of 4 mils, shall be black, white
or clear in color and meet the requirements of AASHTO M 171.

CURING COMPOUND: Curing compound shall be white pigmented, liquid,
membrane-forming compounds conforming to AASHTO M 148, Type 2, Class
B (vehicle solids restricted to all resin material).

FORMS: Forms shall be metal or wood and shall have a depth equal to
or greater than the section being placed. The supply of forms shall
be sufficient to permit their remaining in place for a minimum of six
(6) hours after the concrete has been placed. Each section of form
shall be straight and free from warps and bends and of sufficient
strength to resist the pressure of the concrete without springing.
Bracing and staking of forms shall be such that the forms remain in
both horizontal and vertical alignment until their removal. Maximum
deviations of the top surface shall not exceed one-eighth (1/8) inch
in ten (10) feet. The method of connection between sections shall be
such that the joint thus formed is tight and free from movement in any
direction. Care shall be taken in removing forms to prevent marring
or spalling of the concrete.

The forms shall be thoroughly cleaned each time they are used and
coated with an approved form-release agent which will not discolor or
stain the concrete.

When pouring concrete gutter adjacent to existing asphalt paving, the
edge of the asphalt may not be used as a form for the new concrete.
The gutter shall be formed as described above and the pavement patched

according to Section 314 upon completion of the concrete work.

AGGREGATE BASE COURSE: Aggregate base course, required under all curb,
gutter and sidewalk installation shall consist of crushed stone or
gravel, and shall conform to the requirements for Class 6, Aggregate
Base Course as specified in the Colorado Division of Highways, Standard
Specifications for Road and Bridge Construction, Section 703.03. Among
other requirements, Class 6 Aggregate Base must meet the following
gradation.

Sieve Degignation Percentage Passing
3/4 Inch 100
"No. 4 30 - 65
No. 8 25 - 55
No. 200 3 -15
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TESTS: A series of concrete tests will be performed by an approved
testing laboratory and the results submitted to the Engineer for
approval before any curb and gutter and/or sidewalk project will be
accepted by the City. The number of tests required will be as follows:

(a) Smaller projects - Under 30 lineal feet of installed curb, gutter
and sidewalk or under 30 lineal feet of either installed curb and
gutter or installed sidewalk. Slump and temperature test with
certified statement of cement, water and aggregate content will be
required.

(b) Larger projects - Each day of concrete pouring or for each 50
cubic yards of concrete poured, whichever is greater, a complete series
of tests, all conducted according to current, applicable AASHTO or ASTM
procedures are required:

1. Slump test, air content test will be performed and concrete
temperature measurement taken during placement operations.

2. Comprehensive strength tests will be performed on four cylinders
molded from fresh concrete at the project site. The cylinders will be
cured in accordance with the latest issue of ASTM C-31. -The
compressive strength of one cylinder will be determined at seven days,
two cylinders will be tested at 28 days and, if required by the
Engineer, the last cylinder will be tested at 45 days. Compressive
strength will be determined in accordance with the latest issue of ASTM
Cc-39.

Failure of either of the 28-day cured cylinders to attain the required
minimum strength will be cause for rejection of that portion of the
project represented by the cylinders, removal and replacement of all
installed concrete within the failed portion, and changes in the
concrete mix preparations to meet the minimum strength requirements.

All gutter will be water flow tested by the Contractor in the presence

of the Engineer for outflow and ponding when it has attained sufficient .

hardness to properly withstand the testing. Any section of soft curb
and gutter or cross gutter, unauthorized areas of outflow, or areas of
ponding deeper than % inch shall be carefully cut out with a concrete
saw between the nearest two contraction joints (or nearest contraction
and expansion joints), removed and replaced to the proper grade and
cross section to eliminate the outflow or ponding problem. Full cross
section expansion joints will be placed between the sections of
existing and new concrete curb and gutter.. The work of removal and
replacement of the curb and gutter will be at the Contractors' expense.
The new sections will be retested by the Contractor in the presence of
the Engineer or Inspector to assure that the problem is corrected.

"~ AGGREGATE BASE COURSE PREPARATION: Immediately beneath all curb and

gutter and/or sidewalk installations shall be placed a minimum of 4"
of compacted Class 6 aggregate base. The subgrade shall be excavated
to the necessary depth and width that will allow for placement of the
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base material and permit the installation and bracing of the forms.
If necessary, the subgrade shall be filled with base material in
maximum of 6" lifts to bring it to the required lines and grades as
shown on the approved plans. All debris, roots, vegetable matter,
soft, yielding soil an other existing unsuitable subgrade material
shall be removed to a depth of not less t: :n six (6) inches below
subgrade, or when required by the Engineer. to a greater depth and
replaced with aggregate base. Compaction in all fill areas shall
extend a minimum of one foot outside the form lines. The base course
material shall be shaped and compacted to a firm, even surface.

It shall be compacted to at least 93X of AASHTO T 180 maximum density.
If the Engineer or the Inspector has reason to believe that the
required minimum compaction is not being attained on the base material, .
he may require, at the Contractor’s expense, laboratory and in-place
density tests using applicable, current AASHTO or ASTM procedures to
be conducted by an Engineer approved testing lab on the base material.
The test results will be submitted to and approved by the Engineer
before the project will receive final acceptance by the City.

CONCRE IXING

JOB MIXED CONCRETE: When concrete is mixed at the site, cement must
be Type IA or IIA.

All concrete shall be thoroughly mixed in a batch mixer of an Engineer
approved type and capacity for a period of not less than two minutes
after all the materials, including water, have been placed in the drum.
During the period of mixing, the drum shall be operated at the speed
specified by the manufacturer of the equipment. The entire contents
of the mixer shall be discharged before recharge and the mixer shall
be cleaned frequently. The concrete shall be mixed only in such
quantities as are required for immediate use. Hand mixed concrete
shall not be permitted except by written approval of the Engineer.

READY MIXED CONCRETE: At the option of the Contractor, ready-mixed
concrete may be used in lieu of concrete mixed at the job. The use of
ready mixed concrete in no way relieves the Contractor of sole
responsibility for proportioning, mixing, delivering or lacing concrete
as required in these specifications. Ready mixed concrete shall be
continuously mixed or agitated from the time the water is added until
the time of use. The concrete shall be completely discharged from the
truck mixer or truck agitator within one and one-half hours after the
cement comes in contact with the mixing water or with the combined
aggregates containing free moisture in- excess of 2X by weight.
Retempered concrete shall be allowed.

The organization supplying ready-mixed concrete shall have sufficient -
plant and transportation facilities to assure continuous delivery of
concrete at the required rate. The Contractor shall collect delivery
or batch tickets from the ready-mix driver for each load of concrete
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used on the project and submit them to the Engineer. Tickets shall
show weight of all materials and additives used in each batch.

RETEMPERING OF CONCRETE: Retempering of concrete which has partially
hardened by remixing, with or without water, will not be permitted.

PLACING CONCRETE: Before depositing concrete, debris shall be removed
from the space to be occupied by the concrete, and the forms, base
material and any existing concrete surface shall be thoroughly
moistened immediately prior to placing of concrete. Concrete shall not
be placed until all forms and compacted base course material have been
inspected and approved by the Engineer or Inspector. The concrete
shall be placed either by an approved slipform/extrusion machine, by
the formed method, or by a combination of these methods. Concrete
shall be handled from the mixer to the place of final deposit as
rapidly as possible by methods which prevent separation or loss of
ingredients. Conveying equipment shall be washed and kept clean at all
times. Concrete shall be deposited in the forms as nearly in its final
position as practicable to avoid rehandling.

Concrete shall be placed in a manner that will avoid segregation and
shall not be dropped freely more than 5 feet. Necessary hand spreading
shall be done with shovels and not with rakes. The concrete shall be
tamped or mechanically vibrated for thorough consolidation but again
without segregation of the mix. If vibrators are used, they shall be
inserted and removed vertically at regular intervals to insure uniform
consolidation. In no case shall vibrators be used to transport
concrete inside the forms. If segregation occurs, the Engineer may
require the affected concrete to be removed and replaced at the
Contractor’s expense.

SPACING OF JOINTS

EXPANSTON JOINTS: Expansion joints shall be of % inch thick non-
extruding preformed joint filler material cut to the configuration of

the full depth and width of the concrete section, except that joint:

filler shall be left %" below the surface when joints are shown to be
sealed in the plamns. '

Expansion jdinc material (filler) shall be placed prior to placing of
concrete and shall be provided at the following locations:

A. every 80 feet of curb and gutter and/or sidewalk

B. at all sides of a curb return that will be adjacent to new or
existing sidewalk

C. at both edges of a driveway adjacent to any concrete

D. between back of sidewalk and driveway slab or service walk

E. between the sidewalk and any fixed structure such as a building or

bridge

at both ends of intersection radii
around fire hydrants, poles or manholes
as directed by the Engineer

ool P I |
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Joint filler shall be secured and held in place during placing and
consolidation of concrete.

CONTRACTION JOINTS: All curb, gutter and sidewalk shall be divided by
transverse contraction joints at right angles to the curb line and at
intervals not to exceed ten (10) feet. Joints shall be one-eighth
(1/8) inch wide and shall extend to one-fourth of the concrete depth.

Contraction joints shall be sawed, formed by one-eighth (1/8) inch
thick division templates, cut to the configuration of the concrete
section, or hand-formed. Sawing shall be done within twenty-four- (24)
hours after the concrete has set to prevent the formation of
uncontrolled cracks. Templates shall be secured to the forms so that
they are not moved by placing and consolidation of concrete. Division
templates shall be removed after the concrete has set and before final
finishing. The joints may be hand-formed by using a narrow or
triangular jointing tool to impress a plane of weakness into the
concrete.

FINISHING: After the concrete has been leveled and the initial set has
taken place, all exposed surfaces shall be carefully finished with wood
or magnesium floats and steel trowels to a smooth but not slippery
finish. Exposed faces of curbs and sidewalks shall be finished to true
line and grade as shown on the approved plans. The final texture shall
be made by drawing a broom, or brush, or burlap lightly across the
surface.

Concrete that is adjacent to forms and all joints shall be edged with
a ¥ inch radius edging tool. Special care shall be taken to insure a
straight, neat appearance along edges or sidewalks, slabs and joints.
In addition, extra care shall be taken to insure that the slope of the
curb and gutter meets the requirements of the specification drawings
in the last section of this manual. No sections of outflow in the
gutter cross sections will be allowed unless specifically authorized
in the approved plans or approved by the Engineer.

Forms shall not be disturbed until the concrete has hardened
sufficiently to hold its shape but forms shall be removed promptly
thereafter to allow completion of curing operations. After removal of
forms, all bulges, fins, form marks or other irregularities that may
adversely affect the appearance or function of the concrete shall be
removed. Also, honeycombed places and other minor defects shall be
filled with mortar composed of one part Portland cement and two parts
of fine aggregate, which shall be applied with a float. This .
plastering treatment is not allowed on the exposed face of any curb,
gutter, sidewalk, or driveway.

FORMING MACHINE PIACEMENT: In lieu of the construction methods
" ‘described in the preceding paragraphs, the Contractor may use a

slipform/extrusion machine for construction of curb, gutter and
sidewalk or any combination thereof. The machine shall place, shape,
consolidate, screed and finish the full width and depth of the concrete
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section in one complete pass. This shall be done in such a manner that
a minimum of hand finishing will be necessary to provide a concrete
section that is uniform in texture, shape and density. All operations
of mixing, delivery and spreading concrete shall be coordinated to
provide uniform progress, with stopping and starting of the machine
held to a minimum. The concrete edges shall be straight, smooth and
true. The concrete shall be a stiff (low slump) mix. Concrete
finishers shall follow the machine to form joints and correct any
imperfections in the finish as described in the preceding paragraphs.

CURING: After finishing operations have been completed and as soon as
marring of the concrete will not occur, the entire surface of the newly
placed concrete will be cured by protecting it against moisture loss,
rapid temperature change, and from rain, flowing water and any
mechanical injury for a period of not less than seven days after
placement of Type I or II cement is used. The minimum curing period
shall be five days if Type III, High Early Strength cement is used.
Concrete shall be cured by only one of the following methods:

LIQUID MEMBRANE FORMING CURING COMPOUND: This compound must conform
to the requirements of Subsection 2.3.3, ACI 308 (Recommended Practice
for Curing Concrete). The curing compound shall be applied immediately
after the water sheen has left the finished concrete. If there is a
delay between the time that the surface water has disappeared and the
time that the curing compound is applied, the concrete surface shall
be kept continually moist by means of a fine water spray until the
compound can be applied.

The compound shall be appliéd under pressure at the manufacturer's

-recommended rate (approximately 150 square feet per gallon) in a manner

which covers the entire pavement with a uniform water-impermeable film.
The rate will be sufficient to achieve the water retention as required
in AASHTO M 148, The compound shall be kept agitated during
.application to prevent the pigment from settling.

PLASTIC FIIM: Plastic film shall meet the requirements of AASHTO M 171

and Subsection 2.3.1, ACI 308 (Recommended Practice for Curing
Concrete). In order to retain moisture in the concrete during the
curing period, film shall be placed over the wet surface of the freshly
finished concrete as soon as it can be done without marring the
surface, and must extend at least twelve inches beyond the edges of all
concrete to ensure complete coverage. The sheets shall be lapped at
least 12 inches and the laps shall be secured in such a manner that
they do not open up or separate. If there.is a delay of placing the
film immediately after concrete finishing, all exposed concrete
surfaces shall be kept continually moist by means of a fine water spray
until they can be covered by plastic film.

Windrows of sand or earth, or strips of wood shall be placed along all
edges of the film to prevent wind from getting under the film and
removing it. Film with holes or tears will not be used to cover the
concrete and if, at any time during the required curing period holes
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or tears develop in the film, that section of film will immediately be
removed, all concrete surfaces wunder the removed film will be
remoistened with a fine water spray, and the concrete will be
completely covered and weighted with new undamaged film.

COLD WEATHER CONCRETING: Concrete shall not be placed when stormy or
inclement weather wi_l prevent good workmanship. Whenever daily
temperatures are below 40°F or are expected to fall below 40°F, special
cold weather provisions are required to protect the concrete from
freezing and ensure satisfactory strengths during placement and curing

operations. Generally, the recommendations of American Concrete
Institute, Section 306 shall be followed.

Any curb, gutter and/or sidewalk poured with Type IA or ITA concrete
will be placed, protected and maintained at a minimum temperature of
55°F for six days. Type IITIA (High Early Strength) concrete will be
placed, protected and maintajned at a minitrum temperature of 55°F for

four days. Additional temperature requirements are shown in the table
below.

TEMPERATURES FOR CONCRETE PLACED AND CURED IN COLD WEATHER

Minimum Temperature of Above 30°F 60°F
Fresh Concrete as Mixed 0°F to 30°F 65°F
for Weather Below 40°F Below O°F 70°F

Minimum Temperature of
Fresh Concrete After Placing
and For Protection Period 55°F

Concrete should always be placed at near the lowest allowable
temperature. Temperatures exceeding the minimum placement temperature
by more than 10°F should be avoided. If hot water above 100°F is
required to heat the concrete mix, care will be taken to prevent it
from coming into contact with fresh cement to ensure that "flash set"
will not occur. Heating equipment or methods which alter or prevent

the entrainment of the required amount of air in the concrete shall not
be used.

All snow, ice and frost must be removed from the intended location
before concrete placement and no concrete shall be placed on frozen
subgrade material. The subgrade shall be thawed by heating or
insulation material placement, if necessary, prior to concrete
placement. The thawed material will be recompacted, if necessary.

The - application of either liquid membrane curing compound or plastic
film in accordance with curing requirements of this section will not
be sufficient for cold weather protection. Any cold weather protection
measures will be in addition to the curing protection.

Any form of protection recommended by and meeting the requirements of
ACI 306, Cold Weather Concreting, will be acceptable including
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insulative pads, straw, or heated enclosures. However, any protection
must be sufficient to maintain the concrete at the minimum temperature
during the required protection period. Failure to maintain the proper
temperature shall be cause for rejection and replacement, at the
Contractor’‘s expense, of the curb and gutter and/or sidewalk.

The Engineer will measure and record the concrete temperature at least
once a day during the protection period. The temperature will be
obtained by placing a thermometer against the concrete under a
temporary cover of heavy insulating material until it registers
constant temperatures.

OPENING TO TRAFFIC: It shall be the Contractor'’'s responsibility to
protect the concrete being cured from the elements, traffic and
vandalism. Inadequate protection by the Contractor shall be cause for
suspension of concreting operations and damaged concrete shall be
removed and replaced at the expense of the Contractor.

Sidewalks shall not be opened to pedestrian traffic for at least 24
hours after placement. New concrete shall not be opened to vehicular
traffic for at least 7 days after placement. Additional time may be
directed by the Engineer. The Contractor shall maintain suitable
barricades to comply with this requirement.

DAMAGE TO EXISTING PAVEMENT:. Existing asphalt pavement which is
damaged during curb and gutter construction shall be repaired at the
Contractor’s expense. All jagged rough edges or cracked pavement shall
be separated and removed from sound, undamaged asphalt by means of an
asphalt cutter making straight, sharp cuts. If the base course has
been damaged or soaked due to the concrete construction operations, it
shall be removed, replaced and/or recompacted. The exposed base
course, asphalt cuts and gutter face to be in contact with pavement
shall be painted with hot asphalt cement immediately prior to the
placement and compaction of hot asphalt mix. Cold asphalt mix will be
allowed only if hot mix is not available. 1In either case, a minimum
of 3 inches of asphalt mix will be required.

The surfaces of the new and existing asphalt shall match after

compaction and new asphalt shall be %" to }" higher than the adjacent
gutter surface.

REPAIRS OF EXISTING SIDEWAIKS: Where repairs are made in existing
sidewalks, all edges of the old sidewalk allowed to remain shall be saw

cut to a minimum depth of 1} inches. No rough edges will be permitted
where new construction joins old. Unless directed by the Engineer, no
section less than 6 feet in length shall be placed or left in place.
Where new sidewalk construction abuts existing sidewalks, the work
shall be -accomplished so that no abrupt change in grade between the old

* and new sidewalk results.

BACKFILLING: When side forms are removed, the space adjoining the
concrete shall be promptly backfilled with suitable material, properly

51




€

rﬁv” Y
3 2
z

EH

e

B
@

€7 e

r

7 H
3 B

SRR

il el

318.00

compacted and brought flush with the surface of the concrete and
adjoining ground surface. In embankments, the backfill shall be level

with the top of the concrete for at least two (2) feet and then sloped
to the property line.

ACCEPTANCE BY CITY: The Contractor will notify the Engineering
Department at least 24 hours before any concrete is placed so that the
Inspector may inspect the forms and base course before concreting
operations begin. After or during finishing and curing procedures are
completed, a final inspection will be made to verify compliance with
remaining specifications. Deficiencies will immediately be repaired
or replaced at the Contractor’s expense. Upon receipt of satisfactory
laboratory test results (including 28 day field cured cylinder

compressive tests) the Engineer will issue a written acceptance of the
project.

The Contractor shall guarantee all installed curb, gutter, sidewalk,
and cross gutter for a period of one year after acceptance by the
Engineer against defective workmanship and materials. The
determination of the necessity, during such guarantee period, for the
Contractor to repair or replace said curb, gutter, sidewalk, and cross
gutter, or any portion thereof, shall rest entirely with the Engineer,

whose decision upon the matter shall be final and binding upon the
Contractor. :
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SECTION 400

STANDARD SPECIFICATIONS FOR ' CONSTRUCTION ]

401

401.1

401.2

CONCRETE STRUCTURES

STRUCTURES, CAST IN PLACE CONCRETE

SCOPE

All cast-in-place concrete culverts, retaining
walls, abutments, piers, footings, foundations and
similar structures shall conform to the requirements
specified herein. Furnishing materials, mixing,
transporting, placing, finishing, curing and other
appurtenant items of the structures are included.

QUALITY STANDARDS

AASHTO M 33: Preformed Expansioh Joint Fillers for
Concrete (Bituminous Type)

AASHTO M 85: Portland Cement, Magnesium Oxide

AASHTO M 148: Liquid Membrane Forming Compounds for
Curing

AASHTO M 153: Preformed Sponge Rubber and Cork

- Expansion Joint Filler for Concrete Paving and

Structural Construction.

AASHTO M 154: Air Entraining Admixtures for Con-
crete

AASHTO M 157: Specifications for Ready-Mixed
Concrete

AASHTO M 171: Concrete Sheet Materials for Curing
Concrete

AASHTO M 213: Preformed Expansion Joint Fillers for
Concrete Paving and Structural Construction

AASHTO M 240: Blended Hydraulic Cement
ASTM C 94: Specifications for Ready-Mixed Concrete

ASTM C 138: Test for Weight Per Cubic Foot, Yield
and Air Control

ASTM C 143: Test for Slump of Portland Cement -
Concrete
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ASTM C 150: Portland Cement, Magnesium Oxide
ASTM C 172: Sampling Fresh Concrete

ASTM C 231: Test for Air Content of Freshly Mixed
Concrete by the Pressure Method

ASTM C 260: Air Entraining Admixtures for Concrete
ASTM C 595: Blended Hydraulic Cement

ASTM C 994: Preformed Expansion Joint Fillers for
Concrete (Bituminous Type)

ASTM D 1751: Preformed Expansion Joint Fillers for
Concrete Paving and Structural Construction

ASTM D 1752: Preformed Sponge Rubber and Cork
Expansion Joint Filler for Concrete Paving and
Structural Construction

SUBMITTALS
The Contractor shall submit the following:

A Concrete mix designed by an independent
laboratory, including strength tests of 3 cylinders
proportioned to mix design formula, shall be submit-
ted to the Engineer for approval, not less than 3
working days prior to scheduled pour.

Each truckload of concrete shall meet the following
slump requirements as determined by the slump
testing procedures in ASTM C 143. Slump tolerance
shall be * 1 inch. Slump shall be measured at point
of incorporation into forms or discharged into
pumping devices.

a. Three inches slump for structural elements
less than 12 inches and greater in thickness.

b. Four inch slump for structural elements
less than 12 inches in thickness and for all
columns.

Certification of quality of all cement, mortar and
grout mix design ingredients including admixtures
with supporting test data and mill quality control
results.
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401.4.1

Certification of quality of all curing materials and
proposed methods of use.

Trip tickets for each load of concrete. Tickets
shall show weight of all materials and additives
used, along with time water is added to each batch.

All other submittals shall be defined in the Special
Provisions. '

MATERIALS
The materials used in the concrete mix shall meet
the requirements of one or more of the Quality

Standards listed in Section 401.2.

CLASSES OF CONCRETE

The Class of concrete used shall be as defined on
the Plans or in the Special Provisions.

55



401.4.1 CLASSES OF CONCRETE

the Plans or in the Special Provisions

LABORATORY DESIGN

The Class of concrete used shall be as defined on i

MINIMUM CEMENT MINIMUM STRENGTH AT
LB./CU. YD 28 DAY COMPRESSIVE#*
550 3750 PS1
470 3125 PSI
420 2500 PSI
*Cured in accordance with ASTM C 31, latest edition I

*Tested in accordance with ASTM C 39, latest edition

Class A concrete shall be used for concrete struc-—
tures, either reinforced or non-reinforced.

Class B concrete may be used for manholes bases.

Class C concrete may be used for thrust blocks,
encasements and fill of overexcavation.

401.4.3  AGGREGATES

Aggregates shall be crushed rock or gravel and
sand-conforming to the requirements of section 303.

Aggregates for each batch of concrete shall be
combined from materials separately stored in the-
various sizes and gradations required for the
Concrete Mix Design. The maximum size aggregate
used in the Concrete Mix Design shall not be larger
than one-fifth (1/5) of the narrowest dimension
between the forms or larger than three-fourths (3/4)
of the minimum clear spacing between reinforcing
bars.

Aggregate samples for the Concrete Mix Design test
cylinders shall be taken by or in the presence of
the Engineer. Sampling methods used shall not cause
segregation, degradation proportions different than
when required by the Concrete Mix Design.
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401.4.5

401.4.6

401.4.7

401.5

ADMIXTURES

Only those admixtures specified in the Concrete Mix
Design shall be used.

The use of calcium chloride shall not be permitted.

Air entrain all concrete to an air content between
4Z and 6% by volume.

PROPORTIONING

All proportioning equipment shall comply with the
Standards of the Concrete Plan Manufacturers Bureau.
Proportioning shall consist of the process of
combining the various sizes of aggregates with
cement admixtures and water as required by the
Concrete Mix Design.

MIXING

Machine mixing of all batches of concrete shall be
required. The Engineer may authorize hand mixing of
batches that do not exceed one-third (1/3) cubic
yard.

Concrete transported in truck mixers or truck
agitators shall be delivered to the site of the work
and completely discharged within a period.of ninety
(90) minutes after the cement comes in contact with
the mixing water or with combined aggregates con-
taining free moisture in excess of 27 by weight.

Non-shrink, non-staining, premixed grout shall be
used for equipment and column bases and for drilled
in anchors. Grout shall be mixed in accordance with
the manufacturer's recommendations.

Grout composed of 1 part Portland Cement to 3 parts
sand (by volume) and of the driest possible consis-
tency shall be used for filling voids, honeycombs or
damaged areas. Aggregate proportions may vary
slightly to provide a workable mix.

EXECUTION OF WORK

The subgrade shall be excavated or filled to the
required grades and lines. All soft, yielding or
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otherwise unsuitable material shall be removed and
replaced with suitable material.

The subgrade shall be compacted to the density shown
on the Plans and trimmed to provide a uniform
surface at the correct elevation.

Each subgrade upon which concrete is placed shall be
firm and free from water. Ground water shall be
kept several inches below subgrade until concrete
has set. When subgrade is in dry earth, it shall be
moistened with water from a spray nozzle immediately
before concrete is placed. Concrete that is to rest
on rock shall not be placed until rock is fully
uncovered and surface rock is removed to expose
sound rock. Bedrock shall be roughly leveled off or
cut to approximately horizontal and vertical steps.
Seams in the rock shall be grouted as directed by
the Engineer. The base of structures shall be slush
grouted as directed by the Engineer.

Concrete that requires filter or drain material as a
subgrade shall not placed until the filter or drain
material is placed and de-watered. De-watering
shall continue to the extent necessary to prevent
any portion of the concrete from being carried away
before the concrete has attained its final set.
Placing the reinforcement and pouring of concrete
shall following placing and de-watering the filter
or drain material as closely as practical.

CONCRETE PLACEMENT

Concrete shall be delivered only in quantities
required for placement within the specified time

interval. Concrete having reached initial set prior

to placement shall be discarded. No remixing with
water or supplementing with other materials will be
permitted once initial set has occurred.

Concrete shall be placed as nearly as possible to
the final position to avoid segregation of the
materials or displacement of the reinforcement.

Concrete shall be placed through steel or steel
lined open troughs, chutes, or pipes. Troughs,
chutes and pipes shall be clean and free from
coatings or hardened concrete.
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401.5.2.1

401.5.2.2

Concrete shall not be dropped a distance of more
than 5 feet, unless approved in writing by the
Engineer. Care shall be taken in placing concrete
through reinforcement so that no segregation of
course aggregate occurs. Splashing forms or rein-
forcement with concrete should be prevented. All
hardened or partially hardened concrete on the forms
or reinforcement above the level of previously
placed concrete shall be removed before proceeding
with work.

Placement of concrete in monolithic structures shall
follow the sequence shown on the Plans for as
approved by the Engineer.

Concrete deposited in horizontal layers shall not
exceed 36 inches depth within a single placement.
Concrete shall be placed at a rate so that: (1) no
concrete surface shall attain initial set before
additional concrete is placed on it; and (2) yield-
ing of forms is not so great as to cause the con-
crete surface to exceed the specified tolerances.

All slabs and floors shall be placed to the finish
elevation in one continuous operation. Except, the
Contractor may place a separate finish topping if
prior approval is received from the Engineer. The
structural slab thickness shall be increased by the
thickness of the separate finish topping. The
finished floor elevation shown on the Plans shall be
maintained.

COLD WEATHER PLACEMENT

Concrete shall be placed only when the temperature
is at least 40°F. and rising, unless approved by the
Engineer.

Slat, chemicals or other material shall not be mixed
with the concrete for the purpose of preventing
freezing. Accelerating agents may be used with
written permission of the Engineer.

HOT WEATHER PLACEMENT

The temperature of fresh concrete at the time of
placement during hot weather shall be a2 maximum of
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90°F. to prevent accelerated setting of the con-
crete.

CONCRETE PLACED AGAINST EARTH

Earth cuts shall not be used as forms for vertical
surfaces without prior approval of the Engineer or
as shown on the Plans.

Concrete placed on or against earth shall be placed
only upon or against firm, damp surfaces. Surfaces
that are free from frost, ice, standing or running
water. Concrete shall not be placed on mud or upon
fill until the required compaction has been at-
tained.

Slabs shall not placed on dry porous earth. Poly-
ethylene membrane may be laid over surfaces to
receive the concrete, provided the Engineer ap-
proves. If the Engineer approves, the membrane
shall be a 0.004 inch thick clear polyethylene
sheeting or polyethylene-coated waterproof paper of
the type specified for curing concrete. Tears in
membrane material shall be repaired.

DEPOSITING CONCRETE IN WATER

Concrete may be deposited in water provided the
methods and equipment are specifically authorized by
the Engineer.

The tremie method is one method that may be ap-
proved. The tremie shall be watertight and suffi-
ciently large to permit a free flow of concrete.

The discharge end shall be kept submerged continu-
ously in concrete and the shaft kept full of con-
crete to a point above the water surface. Placing
of concrete shall proceed without interruption until
the top of the concrete has been raised to the
required elevation.

All concrete shall be consolidated immediately after
placing with high frequency internal vibrators.
External vibrators shall be used where concrete is
inaccessible for internal vibrators. Forms shall be
constructed sufficiently rigid to resist displace~
ment or damage for external vibration is used.
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401.5.4

Consolidation shall be accomplished by penetrating
the concrete with the vibrator immediately after it
is placed. The vibrator shall be moved throughout
the mass so as to thoroughly work the concrete
around reinforcement and embedded fixtures and into
corners and form recesses. Vibrate the minimum time
required to consolidate the concrete in place and
not cause separation of the materials. Concrete
shall be consolidated to the density required by the
Concrete Mix Design. The vibrator size shall be
selected to efficiently accommodate reinforcement
clearances.

FINISHING

Concrete surfaces shall receive the class of finish
shown on the Plans. The various classes of finish
are described as follows:

(A) Class 1, Ordinary Surface Finish. Immediately
following the removal of the forms, all fins and
irregular projections shall be removed from all
surfaces except from those which are not to be
exposed or are not to be waterproofed. On all
surfaces, the cavities produces by form ties,
honeycomb spots, broken corners or edges and other
defects shall be thoroughly cleaned, moistened with
water and carefully pointed and trued with a mortar
consisting of cement and fine aggregate and the
surface left sound, smooth, even and uniform in
color. Mortar patches shall be cured as specified
in Section 401.5.6 or other approved methods.

All construction and expansion joints in the com-
pleted work shall be left carefully tooled and free
of all mortar and concrete. The joint filler shall

be left exposed for its full length with clean and
true edges.

(B) Class 2, Rubbed Finish. After removal of
forms, the rubbing of concrete shall be started as
soon as its condition will permit. Immediately
before starting this work, the concrete shall be
kept moistened with water. Sufficient time shall
have elapsed before the wetting down to allow the
mortar used in the pointing to thoroughly set.
Surfaces to be finished shall be rubbed with a
medium coarse carborundum stone, using a small
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amount of mortar on its face. The mortar shall be
composed of cement and fine sand mixed in the same
proportions as the concrete being finished. Rubbing
shall be continued until all form marks, projections
and irregularities have been removed, all voids
filled and a uniform surface has been obtained. The
paste produced by this rubbing shall be left in
place.

After all concrete above the surface being treated
has been cast, the final finish shall be obtained by
rubbing with a fine carborundum stone and water.
This rubbing shall be continued until the entire
surface 1s of a smooth texture and uniform color.

After the final rubbing is completed and the surface
has dried, it shall be rubbed with burlap to remove
loose powder and shall be left free from all unsound
patches, paste, powder and objectionable marks.

(C) Class 3, Float Finish. This finish, for
horizontal surfaces, shall be achieved by placing an
excess of material in the form and removing or
striking off the excess with a template, forcing the
coarse aggregate below the mortar surface. Creation
of concave surfaces shall be avoided. After the
concrete has been struck off, the surface shall be
thoroughly worked and floated with a suitable
floating tool. Before the finish has set, the
surface cement film shall be removed with a fine
brush in order to have a fine grained, smooth, but
sanded texture.

(D) Class 4, Sand Blasted Finish. The cured
concrete surface shall be sand blasted with hard,
sharp sand to produce an even fine-grained uniform
surface in which the mortar has been cut away. An
exposed aggregate finish will not be required.
However, aggregate exposed incidental to achieving
the specified surface will be acceptable.

For colored concrete, the joints in the forms shall
be sealed by an approved method.

(E) Class 5, Masonry Coating Finish. In lieu of
Class 2 Surface Finish, the specified surfaces may
be coated with a pearl gray cement base concrete
coating as specified herein:
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Materials: Masonry coating shall be a hydraulic
cement base coating designed for use on porous
surfaces of concrete and a decorative, protective
and water repellent coating. The powder shall
consist of a heavy cement base coating packaged in a
dry form and shall conform to Federal Specification
TT-P-21, Type I,Class B. The liquid acrylic shall
be a combination of polymers and modifiers designed
for use with with Portland Cement, shall be fully
compatible with water and shall be a product of the
manufacturer of the cement base powder. All ma-
terials shall be delivered to the project site in
sealed containers bearing the manufacturer's origi-
nal labels. Cement base and liquid acrylic shall be
mixed according to the manufacturer's recommenda-
tions.

Preparation of Surface: Surfaces shall be thorough-
ly cleaned by approved methods, free of dirt,
projections, loose mortar particles and laitance.

Mixing: One part by volume of liquid acrylic to
three parts by volume of water shall be mixed in a
clean container. The dry powder shall be added to
the liquid mixture and stirred until the resulting
mixture attains the consistency of a batter mix. If
the components are handmixed, the mixture shall set
for 15 minutes, additional liquid shall be added,and
the mixture shall be restirred to the batter consis-
tency. The Contractor shall not use mixed quan-
tities that cannot be applied within time limits
specified by the manufacturer.

Application: The masonry Coating shall be applied
in two coats using a tampico fiber brush. The
first coat shall be applied at the rate of approxi-
mately 2 pounds per square yard of surface area.

The second coat shall be applied the day following
the first application before material has become too
hard or glazed for good bond.

Surfaces to be coated shall be dampened immediately
ahead of the application. The masonry coating shall
not be applied as a thin coat, but shall be laid on
the surface and leveled out. If the wall becomes
dry or the coating starts to pull during applica-
tion, the wall shall be dampened again. The mixture
shall not be thinned. The mixture shall not be
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applied on frost-covered surfaces, frozen walls,
when the temperature is below 40°F. or when tempera-
tures are predicted to fall below 40°F. within 24
hours. If the surfaces have been exposed to hot sun
conditions, they shall be cooled by hosing with
clean water.

When the work is progressing under hot sun, drying
wind or when evidence of extremely rapid drying
appears, the finished surface shall be cured by fog
spraying with water.

PROTECTION

The Contractor shall always have materials available
to protect the surface of the plastic concrete
against rain. These materials shall consist of
waterproof paper, plastic sheeting or curing
blankets. Concrete damaged by rain may be required
to be removed and replaced at the Contractor's
expense.

CURING

All finished surfaces, corners and edges shall be
protected from stains, abrasions and breakage.

The Contractor shall maintain the concrete surface
temperature above 50° during the curing period when
the ambient temperature is below 35°F. The Contrac-
tor shall be responsible for determining the neces-
sity for undertaking protective measures.

Irrespective of the temperature conditions at time
of placement, means shall be provided for maintain-
ing the concrete at a temperature of at least 50°F.
for the first five (5) days. And, at a temperature
above freezing for the remainder of the time re-
quired for the concrete to attain minimum design
strength, However, this period may be reduced to
72hours, provided high-early strength cement is
used.

The methods proposed for heating the materials and

protecting the concrete shall be approved by the
Engineer.
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Immediately after placing fresh concrete, all
concrete shall be cured by one of the following
methods. The Engineer shall approve the curing
method proposed by the Contractor:

WATER METHOD. All surfaces other than slabs shall
be protected from the sun and the structure kept wet
at least 5 days following concrete placement.
Covering may be removed temporarily for finishing
surfaces requiring a Class 2 finish, but the cover-
ing must be restored as soon as finishing is com-
pleted.

All concrete slabs shall be covered with suitable
material immediately following placement so that
concrete is kept thoroughly wet for a least 5 days.
The concrete surface shall be kept moist at all
times by fogging with an atomizing nozzle until the
covering is placed.

MEMBRANE FORMING CURING COMPOUND METHOD. Curing
compound may be applied only to those surfaces which
are to receive a Class 1 or Class 4 finish, unless
compound used is harmless to joints or surfaces to
be worked.

Curing compound shall be applied at the manufactur-
er's recommended coverage, unless otherwise directed
by the Engineer. All concrete cured by this method
shall receive two applications of curing compound.
This first coat shall be applied just as the surface
film of water disappears. The second application
shall be applied after the first application has
set. During curing operations, any unsprayed
surfaces shall be kept wet with water.

The coating shall be protected against marring for
at least 10 days after application. Any marred
coating shall be given an additional coating.
Should the surface coating be subjected to continu-
ous injury, water curing shall be applied at once.

The curing compound shall be thoroughly mixed
according to the manufacturer's instructions, but

not more than one hour prior to use.

Use of curing compound shall be discontinued if its
use results in a streaked or blotchy appearance.
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Water curing shall be applied until the cause of the
defective appearance is corrected.

FORM METHOD. Concrete shall be protected by forms
for at least 5 days. Forms shall be kept moist,
when necessary, during the curing period to insure
the concrete surface remains wet.

BLANKET METHOD. Insulation blankets may be used in
cold weather to maintain the required curing temper-
ature and to retain moisture in the concrete.
Blankets shall be free of holes and edges lapped at
least 8 inches. Blankets shall be secured at laps
and edges to prevent moisture from escaping.

QUALITY CONTROL

DELIVERY, STORAGE AND HANDLING OF MATERIALS

Cement shall be stored in weather-tight enclosures
and protected against dampness, contamination or
storage set.

Aggregates shall be stockpiled in a manner that
shall minimize excessive segregation, contamination
or mixing with other sizes of aggregates.

Admixtures shall be stored to prevent exposure to
harmful temperature ranges, evaporation, contamina-
tion and damage. All admixtures shall be agitated
in accordance with the manufacturer's recommenda-
tions prior to use.

TESTING

Concrete testing and testing laboratory services
required shall be provided by the Contractor through
an Engineer approved testing laboratory. Testing
shall meet the requirements of ACI 301, Chapter 16 -
TESTING.

ACCEPTANCE OF CONCRETE

Field strength level of concrete shall be considered
acceptable, provided the average test strength of 3
cylinders is not less than 80% of the specified
laboratory design 28 day strength. And further
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401.6.4

401.7

410

410.1

provided, that no single test cylinder result falls
more than 500 psi below the 807 level.

All placed concrete failing to meet the specified
strength requirements, density or surface require-
ments, or which may have frozen, shall be subject to
corrective action as determined by the Engineer.

REPAIRING CONCRETE

Concrete surfaces shall be inspected for defects
immediately after form removal. Repair of defects
shall be completed within 48 hours after form
removal. Defects shall be inspected by the Engineer
and the Engineer shall approve repair methods prior
to repairs being undertaken,

All damaged and defective concrete shall be removed
from the area to be repaired. Honeycombed, sand
streaked and fractured concrete shall be considered
defective. Repair areas shall be chipped to a depth
of one inch. Edges of repair areas shall be squared
to the surface to eliminate feather edges.

The repair area shall be clean, free of chipping
dust, dried mortar and foreign material. Surfaces
to repaired shall be wet continuously for a least
three hours prior to placing repair concrete or
mortar. Repair surface shall not show free water at
time repair materials is replaced.

The Engineer shall inspect repair area immediately
prior to placement of repair materials.

CLEAN UP

The exposed surfaces of the concrete shall be
thoroughly cleaned upon completion of the work and
the site left in a neat and orderly condition.

CONCRETE FRAMEWORK

SCOPE

All formwork for cast-in-place concrete structures
shall conform to the requirements specified herein.
Furnishing all materials and labor for placement and
removal of formwork are included.
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ACI 347

410.3

410.4

Bridge deck forms and falsework are excluded from
this Specification.

QUALITY STANDARDS

The latest published revision of the Quality Stan-
dards in effect at time of bid shall apply.

Recommended Practice for Concrete Formwork

SUBMITTALS

The Contractor shall submit a description of the
forming system with complete details. The location
of all construction joints shall be detailed. The
methods proposed for securing embedded items and
blockout procedures shall also be defined.

MATERIALS

Form lumber for all exposed concrete surfaces shall
be dressed at least on one side and two edges and
shall be constructed to produce mortar-tight joints
and smooth, even concrete surfaces. Forms shall be
filleted and chambered and shown on the Plans.

Forms shall be given a bevel or draft to assure easy
removal from all projectionmns.

Plywood shall be "B-B Plyform Class 1 Exterior"
grade plywood, 5/8 inch minimum thickness in new or
near new condition.

Metal forms shall be of sufficient thickness or
braced to resist noticeable deflection from pressure
of the concrete. All bolt and rivet head shall be
countersunk. Clamps, pins or other connecting
devices shall hold the forms rigid during puring and
allow removal without injury to the concrete. Metal
forms which do not provide a smooth surface or do
not align properly shall not be used. Metal forms
shall be free from rust, grease or other foreign
matter,

Framing, studding, and bracing shall be accomplished

by use of standard or construction grade lumber,
according to ACI 437.
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410.5.1

Metal ties or anchorages within the forms shall be
designed to permit their removal to a depth of at
least % inch from the face without injury to the
concrete. Form ties shall be designed to resist the
loads imposed by freshly poured concrete and permit
tightening spreading of forms. Twisted wire loop
ties and wooden spreaders shall not be used.

Non-staining form oil that will not impair the
finished concrete surface may be used as a form
coating. Lacquer, plastic or epoxy coated forms may
be used in lieu of a liquid form coating. Form
coatings containing mineral oils or non-drying
ingredients shall not be used.

Standard patented and manufactured shores or sound
construction grade lumber may be used for shores and
falsework.

Champfer strips shall be 3/4 inch 45° bevel wood
strips or reusable triangular plastic strips.

EXECUTION OF WORK

DESIGN OF FORMWORK

Formwork shall be designed to safely support the
vertical and lateral loads applied until the loads
can be supported by the concrete structure. Verti-
cal and lateral loads shall be transferred by

the formwork system to the ground or to adequately
cured in-place construction.

Forms a falsework shall be designed to include live
load, dead load, moving equipment and operating on
formwork, concrete height of concrete drop, vibrator
frequency, abmient temperature, foundation pres-

.sures, stresses, lateral stability and other factors

pertinent to safety of personnel and the structure
during construction.

Shores and struts used shall be provided with means
of positive adjustment capable of compensating for
formwork settlement during placement operations.
Wedges, jacks or a combination of both shall be
used. Trussed supports shall be provided when
adequate foundation for shores and struts does not
exist.
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Form facing materials shall be supported by struc-
tural members spaced to minimize deflection. Camber
shall be designed into the formwork to compensate
for anticipated deflections. i

Formwork shall be designed to be readily removed
without impact, shock or damage to concrete surfaces
or adjacent material.

410.5.2  CONSTRUCTION OF FORMS

Forms for exposed concrete shall be constructed of
plywood, metal forms, or other material specifically
approved by the Engineer. Forms shall provide a
smooth and continuous forming surface.

Forms for unexposed concrete may be identical to
those used for exposed concrete. One inch con-
struction grade shiplapped or tongue-and-groove
lumber may also be used.

Form ties shall be tight fitting to prevent mortar
leakage at holes in the forms. Ties shall be
protected from rusting at all times. Form ties

shall be installed at all vertical and horizontal E
construction joints to provide tight joints.

Lines, levels, and elevations shall be checked for i
accuracy and all inaccuracies corrected. Vertical

and horizontal form position shall also be verified
and corrected. All wedging and bracing shall be
completed prior to concrete placement.

All dirt, chips, sawdust, mud, water and other
foreign matter shall be removed from within the
forms and excavated areas before concrete is depos-
ited therein.

b
Pipes, castings, conduits, or inserted and embedded
items shall be placed in the forms before pouring
concrete. Cored opening or blockouts may be placed
in the forms when specifically approved by the
Engineer. Cores or blockout boxes shall be provided
with continuous keyways or waterstops around the
periphery and tapered slightly to facilitate grout- I
ing. All inserted and embedded items shall be

supported to ensure accurate alignment and minimize
distortion during concrete placement. '
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410.5.4

410.5.5

INSPECTION

The Engineer shall inspect the forms after reinforc-
ing steel is placed and prior to concrete placement.
The Engineer shall be notified at least 24 hours
prior to scheduled concrete placement.

FORM REMOVAL

Supports shall not be removed until the concrete has
attained at least 80% of the specified 28 day

strength or as specifically approved by the Engi-
neer.

The forms for any portion of the structure shall not
be removed until the concrete is strong enough to
withstand damage when the forms are removed.

Side forms for cast-in-place beams, walls or other
member where the forms do not resist dead load
bending shall remain in place for at least 12 hours
after concrete placement, exclusive of periods when
ambient temperature is below 40° F.

Forms may be removed earlier than defined above,
provided high-early strength concrete is used.
Removal time shall be as specifically approved by
the Engineer.

All forms shall be removed except as provided on the
Plans.

Form removal methods shall not cause over stressing.
Supports shall be removed in a sequence that permits
the concrete to gradually and uniformly absorb its
weight stress. Supports and forms shall not be

-removed by high impact methods. Ties shall be

broken after concrete has cured sufficiently to
maintain unbroken bond with tie rod.

REUSE OF FORMS

Used forms intended for use for exposed concrete
shall be reconditioned to "like new" condition. All
reused forms shall be cleaned, repaired and recoated
before each reuse.
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QUALITY CONTROL

Form movement or deflection during concrete place-
ment that results in finished surface variations in
excess of the tolerances specified may be the basis
for rejection and replacement of cast-in-place
concrete.

CLEAN UP

Forms, shores, struts, bracing, lumber and all trash
shall be removed from the site upon completion of
the work, and the site left in a neat and orderly
condition.

CONCRETE REINFORCEMENT

All reinforcement for cast-in-place concrete struc-
tures shall conform to the requirements specified
herein. Furnishing all materjals and labor for
placement are included.

QUALITY STANDARDS

The latest published revision of the Quality Stan-
dards in effect at time of bid shall apply.

AASHTO M 36: Deformed and Plain Billet - Steel Bars
for Concrete Reinforcement

AASHTO M 53: Axle- Steel Deformed and Plain Bars
for Concrete Reinforcement AASHTO 55: Welded Steel
Wire Fabric for Concrete Reinforcement

ACI 315: Manual of Practice for Detailing Rein-
forced Concrete Structures

ASTM A 185: Welded Steel Wire Fabric for Concrete
Reinforcement

ASTM A 615: Billeted Steel Bars for Concrete
Reinforcement

CRSI: Manual of Standard Practice, Concrete Rein-
forcing Steel Institute

SUBMITTALS
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420.6

420.7

The Contractor shall submit bending and cutsheet
schedules and drawings defining placing of
reinforcing steel.

MATERIALS

All materials, manufacturing operations, testing and
inspection of Concrete Reinforcement shall conform
to the requirements of the applicable Quality
Standards listed in Section 420.2.

Réinforcing bars shall be deformed steel bars of the
size and grade detailed on the Plans.

Welded wire fabric shall be of the gauge and mesh
specified on the Plans.

Tie wire shall be 16 gauge black annealed steel
wire, except when epoxy coated reinforcing is used.

Reinforcing bar supports shall conform to Chapter 3
of CRSI Manual and shall be galvanized or plastic
coated, where legs will be exposed in finished
concrete surfaces. Otherwise, concrete bricks or
mortar blocks may be used.

Reinforcement materials shall be delivered in
bundles marked or identified to coordinate with the
placement drawings. Materials shall be handled and
stored to prevent contamination from dirt, oil and
other materials that could affect bonding capacity
with the concrete. Materials should be stored off
ground in locations where the material shall not be
subject to abuse or damage.

QUALITY CONTROL

Dirt, grease, oil, loose mill scale, excessive rust
and foreign matter that may interfere with concrete
bond shall be removed prior to placement.

Minimum concrete cover over the reinforcement
detailed on the Plans shall be maintained throughout
the construction.

CLEAN UP
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The stockpile shall be left in a neat and orderly
condition upon completion of the work.

JOINTS IN CAST-IN-PLACE CONCRETE

SCOPE

All construction joints, expansion and contraction
joints, and water-tight joints in cast-in-place
concrete shall conform to the requirements specified
herein. Furnishing all materials and labor for
placement are included.

QUALITY STANDARDS

The latest published revision of the Quality Stan-
dards in effect at the time of bid shall apply.

AASHTO M 33: Preformed Expansion Joint Filler for
Concrete (Bituminous Type)

AASHTO M 153: Preformed Sponge Rubber and Cork
Expansion Joint Fillers for Concrete Paving and
Structural Construction

AASHTO M 173: Concrete Joint Sealer, Hot Elastic
Type

AASHTO M 213: Preformed Expansion Joint Fillers for
Concrete Paving and Structural Construction.

SUBMITTALS

The Contractor shall submit a list of joint material
to be used along with the names of the manufacturers
and local suppliers.

The Contractor shall submit shop drawings detailing
waterstop slice (weld) locations, intersection
details, and support and forming details. Speci-
fications and descriptive literature for the splice
welding tools shall also be submitted along with the
qualifications of the splice welder.

The Contractor shall submit drawings detailing all
construction joints that are not shown on the Plans.
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MATERTALS

Joint bonding materials required for construction
joints shall be as shown on the Plans or defined in
the Special Provisions.

Joint sealer, preformed joint filler and joint
waterstop materials shall conform to the require-
ments of the applicable Quality Standards listed in
Paragraph 440.2.

Closed cell polyethylene backer-rod shall be used in
sealant joints. The back-rod shall be resilient and
approved by the sealant manufacturer. Backer-rod
diameter shall be 1/8 inch larger than width of
groove.

EXECUTION OF THE WORK

CONSTRUCTION JOINTS

Construction joints shall be located only as shown
on the Plans or as approved by the Engineer prior to
each pour. All construction joints shall be keyed,
unless shown otherwise on the Plans.

Reinforcement shall be continued through the joint,
unless shown otherwise on the Plans.

Bulkheads shall be constructed to make waterstops
and reinforcement to prevent concrete leakage.

Previously placed concrete shall be thoroughly
roughened and air cleaned prior to placement of
additional concrete. Place concrete continuously to

a predetermined construction joint or level.

EXPANSTON AND CONTRACTION JOINTS

Joints shall be constructed in accordance with and

at the locations shown on the Plans. Reinforcement
shall not extend through joint, unless specifically
shown on the Plans.

Preformed fillers shall be secured with fasteners
and procedures recommended by the manufacturer.
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440.6

Sealant surfaces shall be clean and free of oil,
grease, residue and other foreign materials prior to
application of primer or sealant. All joints shall
be primed with a joint primer recommended by the
sealant manufacturer.

Surfaces adjacent to joints shall be protected from
sealant application. Backer-rod shall be accurately
placed in the joint groove to provide the depth of
sealant without intermediate stops and starts, and
avoiding air entrapment.

Sealants shall be applied according to the manufac-
turer's recommendations.

Joints shall not be exposed to a hydrostatic pres-
sure, until sealant has cured for at least 7 days.

WATERTIGHT JOINTS

Waterstops shall be provided for and installed in
all locations shown on the Plans. Reinforcement
shall not extend through joint, unless specifically
shown on the Plans.

Splices and intersections shall be made in accor-
dance with the submittals.

Waterstops shall be installed in accordance with the
manufacturer's installation instructions for contin-
uous watertightness. The concrete shall be thor-
oughly vibrated or consolidated under and around the
waterstop to achieve concrete contact with all
waterstop surfaces. Hand placement of concrete may
be required.

Waterstops shall be placed in the forms in a manner
that will prevent deformation, distortion or dis-
placement during concrete placement. Waterstop
support during concrete placement shall conform to
the manufacturer's published recommendations or to
Engineer-approved submittal.

QUALITY CONTROL

The manufacturer shall furnish certification that
all of the inspections and tests have been made and
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the results thereof comply with the requirements of
the applicable standards specified in Section 440.2.

The Contractor shall furnish the Engineer two copies
of the manufacturer's certificates.

CLEAN UP

Clean up required shall conform to the requirement
of Section 401.
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SECTION 500
SPECIFICATIONS FOR CONSTRUCTION
REINFORCED CONCRETE UNIT MASONRY CONSTRUCTION
GENERAL: This section shall cover furnishing materials, mixing,
transporting, placing, finishing, curing, reinforcement,
anchorage, and accessories associated with the construction of

reinforced concrete unit structures.

PERMITS: Permits shall be obtained before work begins.
Contractor shall call for inspection, giving 24 hours notice.

QUALITY STANDARDS:

The following materials and workmanship standards shall apply to
all work on Concrete Unit Masonry structures.

ASTM C90 Grade N Concrete Masonry Units
ASTM C270 Type M: Mortar

ASTM C476: Grout

ASTM A615: Reinforcing Bars

SUBMITTALS: The contractor shall submit the following:

(1) Certification of quality of all masonry units, mortar and
grout

(2) Certification of quality of all curing materials and
admixtures, if applicable, with proposed methods of use.

MATERIALS: The materials used shall meet the requirements of one
or more of the Quality Standards listed above.

(1) Hollow concrete masonry units: Blocks shall have cores of
4" x 4" dimension min.

(2) Reinforcing Bars: Conforming to the requirement of Section
420.4 of the City of Durango Public Works Department
Standard Specifications.

(3) Single Width Joint Reinforcement: Truss type, plain steel
conformation, 9 ga. as manufactured by Duro-Wall or
equivalent.

(4) Wall Ties - Duro Wall D/A 207 or equivalent.
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(3)

(6)

(7)

Mortar - made w/ASTM Cl44 standard masonry aggregate, ASTM
C150 normal Type 1 Portland cement, tinted to match block
color.

Grout - made w/aggregate of maximum size of 3/8" 25X by
volume; grout should be plastic; able to be pumped without
separation of materials.

Admixtures - hydrated lime conforming to ASTM C207 type S
may be added to Portland cement in the ratio of 1 part
Portland cement to 1/4 part hydrated lime by volume. If
plastic cement is used, the ratio of hydrated lime may only
be 1/10. Plasticizers shall be of water reducing type which
reduces absorption and porosity. Coloring shall be only of
pure mineral oxide, carbon black, or synthetic color.

Carbon black shall be limited to a maximum of 3X by weight

. of the cement.

MIXING:

1.

Mortar shall be mixed thoroughly in quantities for immediate
use.

Grout shall be mixed thoroughly and used within a period of

90 minutes after the cement comes in contact with the mixing
water.

EXECUTION OF WORK:

The contractor shall perform work in the following manner:

1.

Clean support surface of first course free of mud, loose
aggregate, grease, or any foreign matter which will prevent
a bond with first course of masonry units.

Clean reinforcement free from rust, scale, earth or other
foreign matter.

Locate reinforcement at spacing shown on plans. Secure
reinforcement against displacement. Horizontal
reinforcement may be set as work progresses. All laps must
be 12" minimum and be welded or wire tied.

Place masonry units with full head and bed joints. Surfaces
to be in contact with mortar shall be clean and free of
deleterious materials. The mortar shall be sufficiently
plastic and units shall be placed with sufficient pressure
to extrude mortar from the joint and to produce a tight
joint. Maintain joint thickness of 3/8".

Embed "Durowall" in joints as work progresses, with minimum
mortar cover of 5/8".
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10.

11.

Lay masonry units in "center bond” so vertical joints in any
given course aligns with the center of units above and
below.

Maintain continuous vertical core shaft for grouting. The
minimum clear distance between reinforcement metal and the
masonry surface shall be.1/2 *.

As work progresses, build in metal frames and anchoring
appurtenances. Build in frames plumb and level. Fill frame
voids solid with mortar.

Finish joints by striking to concave finish, after mortar
has partially set but still will compact and bond. Tools
used should press excess mortar out of joint, not drag it
out.

Do not place grout until the entire height of masonry wall
has become strong enough to resist displacement or breaking
of mortar bonds. Grout lifts of more than 12 inches shall
be consolidated with a mechanical vibrator.

Weather conditions - all masonry materials shall be kept at
a temperature below 90 degrees F. Masonry materials shall
also be protected from rain and a freshly laid wall shall be
protected from rain for 24 hours.

QUALITY CONTROL:

1. All cement, aggregates, and admixtures shall be delivered,
stored and handled as per Section 401.6.1 of the Standards
Specifications.

2. Masonry materials shall be stored so that at the time of use
the materials are clean and structurally suitable for the
intended use. Masonry units shall not be wetted unless
otherwise approved.

CLEAN UP;

The exposed surfaces of the masonry shall be thoroughly
cleaned upon completion of the work and the site left in a
neat and orderly condition.
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SECTION 600
STANDARD SPECIFICATIONS FOR STRUCTURAL METAL

GENERAL: This section shall cover all materials and work
pertaining to the erection of structural steel members.

Quality Standards

ASTM A36: Structural Steel
SUBMITTALS: The contractor shall submit the following:

Certification of quality of all steel materials and welding
supplies

MATERIALS

The materials used shall meet the requirement stated in Section
601.0 above.

The shade, dimensions and thickness of steel members shall be
supplied as shown on the plans.

Filler metal and flux for welding shall be in conformance with
specifications of the American Welding Society, where appropriate.

EXECUTION OF WORK:

Steel shall be straight and true, plumb and level at time of
installation. Bracing and framing required to set steel in
concrete and masonry shall be rigid and solidly attached to steel
until concrete is properly set.

The contractor shall weld permanent connections. Joints exposed
to weather shall be formed to exclude water. Dress face of
exposed welds.

The contractor shall prime and paint metal members so as to

prevent rusting, protect moving parts, hinges, and locking bars
from paint clogging, and mask adjacent materials from paint spray.
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MANHOLE NOTES

|. CONCRETE SHALL BE COLORADO DIVISION OF HIGHWAYS CLASS

“" (SECTION 601.02)

2. ALL CEMENT USED IN MORTAR, CONCRETE BASES, GRADE RINGS,

RISER SECTIONS, CONES, AND FLAT TOPS, FOR SANITARY SEWER

MANHOLES, SHALL BE TYPE ¥ OR MODIFIED TYPE II PORTLAND

CEMENT WITH LESS THAN 3% TRICALCIUM ALUMINATE.

3. MANHOLE RISER SECTIONS, CONES, FLAT TOPS, AND GRADE RINGS

SHALL BE PRECAST REINFORCED CONCRETE CONFORMED TO
ASTM C-478 OR AASHTO M-199.

4. FOR INLET SIZES GREATER THAN 36" DIAMETER A 60" DIAMETER

MANHOLE WILL BE REQUIRED.

CEMENT MORTAR

12
MAX.

.
PLASTIC COATED |-..
STEEL STEPS OR ~|—

APPROVED
SUBSTITUTE

]

l GASKET v

f—48'|.D s L

STANDARD M.H. RING AND COVER
(CASTINGS INC. MH 250 -24 C.I.
OR APPROVED EQUAL)

REINFORCED
CONCRETE
GRADE RINGS

Ny 3
L TOP
- -\ SUBGRADE

o . .
. ®

5}

=
o |2|z
© =[O
ZxOlkE Tlo
<<m< =
a<|o .
OZNZ v 4
2Daoo l.t"'_‘ °
Ome 83 H
Zla
wxeclo
ogu
9t 5
>~ 5la|w
~oZ|w|°
Oap |(w|
Ol |I©
a E g‘.
0
.
S °
ECCENTRIC CONE 2
3'-0" HIGH WITH -
WALL THICKNESS w
OF 6"AT TOP TO z

5" AT BOTTOM

MANHOLE BARREL PIPE
(AASHTO M-199)
VARIOUS LENGTHS

C.D.O.H. CLASS

=Z.. 'SPRING LINE OF ° .
o PIPE Dl

) MIN. SLOPE 2
15" MAX. ~1INCH PER FT. - JOIN BARREL TO
FORM INVERT s BASE WITH
THROUGH MH. Y dgh RUB-R-NEK
o LWl FLEXIBLE GASKET
LS Te AND GROUT

CAST IN PLACE

.“* C_ CONCRETE BASE

4 AGGREGATE — 1. . °" " "~
BASE COURSE I

e . - R Y ]
. . a"

R e et c0. - @
. S e . ° *

OR PRE-CAST

STANDARD MANHOLE

.L;" MIN.
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t ;J *= pvc pIPE CAP, a z |2
T SAWN IN HALF o\ o
o el AND SOLVENT WELDED\.") w
el IN PLACE 2
Y O KA : ‘> ‘
/ S -;r;::’ CUT PIPE FLUSH WITH  \(7,\ S
CONCRETE s o INSIDE WALL AND GROUT \:-) -
ENCASEMENT . Rl SRS EDGE OF HOLE e w
OF VERTICAL PIPE |- AN ,C RUBBER NECK w
S e .ol GASKET =
5@ “ PR
2o B B o]
LI . i‘ ,", ',.‘
p - e . .‘ " f .,
A ::
ol ) o= e
[ N P J e
S B C I o
‘6" 6" o ‘
.’ _. ._L’{ '-""—5" .,
. RN BN L
A LN R FORM INVERT FOR ke
) : DROP MANHOLE 2:o
5" ) 0 JOIN BARREL TO
90° ELL — 757 } MAX / SITUATION %" BASE WITH RUB-R-NEK
el , - FLEXIBLE GASKET
EERREI 3 BCIREE —_ --.1 AND GROUT
EIREE I AT e e
B RS AR ™ZSPRING LINE - o CONCRETE BASE
- - - """, OF . PIPE .-: v CAST IN PLACE
6 R R A A S I PR AT OR PRE-CAST
" ._?:. LR e e -..-".- o.‘-.".: DRI '.."" ".'_".‘
6 by R e T e R e

.

COLO. DEPT OF HWYS.

NOTE:
DROP MANHOLE SHALL
BE PROVIDED WHERE
SEWER ENTERS M.H.
2'-0" OR MORE ABOVE
LOWEST INVERT OF
MANHOLE. MANHOLES
>5' DEEP MEASURED
FROM INVERT TO TOP
OF RIM SHALL USE
ECCENTRIC CONICAL
TOP SECTION.

DROP MANHOLE

CLASS 4 AGGREGATE
BASE COURSE
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SECTION A-A  (RING)
STANDARD CAST IRON MANHOLE
RING & COVER
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TOOLED CONTRACTION
JOINT (TYPICAL)

BOND BREAKER
PLASTIC SHEET, BUILDING

PAPER OR OTHER MATERIAL
TO PREVENT BONDING

3 FT. SQUARE, #4

<—>

DIRECTION OF
TRAFFIC MOVEMENT

NEW PAVEMENT

PLAN VIEW

PICK HOLE

6—INCH THICK CONCRETE
COLLAR CONCRETE SHALL BE
4000 psi 5 1/2 SACK MiX,
MINIMUM

24~INCH HEAVY DUTY MANHOLE
RING & COVER (+295 LBS.) RING
RISE SHALL BE 4 INCHES OR
GREATER. LID DEPTH OF 1 INCH.
COVER SHALL BE STAMPED "SEWER”.
DEETER FOUNDRY INC. 1256 OR
EQUAL

6—INCH THICK
l‘CONCRETE COLLAR

CONCRETE RISER RINGS (6")/

SECTION A

[~ 3 FT. square, #4

6—INCHES OF COMPACTED CLASS
6 AGGREGATE BASE COURSE
MEETING OR EXCEEDING SECTION
206.0 OF THE CITY OF DURANGO
STANDARDS AND SPECIFICATIONS.,
ALL BASE AND BACKFILL
MATERIAL SHALL BE COMPACTED
TO 95% DENSITY IN ACCORDANCE
WITH ASTM D698 AT +27%
OPTIMUM MOISTURE.

CONCRETE MANHOLE COLLAR DETAIL

Not to Scale

S—17
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\

CONCRETE CURB AND GUTTER (SEE
CITY DRAWING R-3)

NEW TYLER 5394E
«l SERIES CURB STOP BOX

i

3" STANDARD
BURY DEPTH

FROM MAIN. TYPE K COPPER
TUBING PER ASTM B-88 AND
B-251

I}

()

ZNSONN

XTSI
R

SEE NOTE AJ

SIDEWALK \.N

<

DUAL CHECK VALVE
(PART OF THE DUAL

CHECK METER SETTER)

1/2” OR LARGER SCH 40 RIGID
PVC ELECTRICAL CONDUIT WITH
METER WIRE ROUTED THROUGH IT

FLARED FITTINGS

|

4.

NOTES:
1.

FORD B22-333

CURB STOP

FOR RESIDENTIAL METERS USE: VALVE

5/8" X 3/4” SENSUS METER or
3/4” SENSUS METER or
1" SENSUS METER

METER BARREL

//
~—DUAL CHECK METER SETTER

METER PIT BARREL, METER PIT COVER, METER PIT CONE, FROST PLATE, METER, DUAL CHECK
METER SETTER, REMOTE READOUT OR RADIO, AND WIRE MUST BE PROCURED FROM THE CITY OF

DURANGO WAREHOUSE, 105 SAWYER DR, DURANGO, CO.
CITY OF DURANGO PART INFORMATION:

PART PART

5/8" X 3/4" SENSUS ECR/WP METER OF....cvereeeeeererene 4031502
3/4” SENSUS ECR/WP METER OF...c.oovereeeeveeerrrereneneaeenes 4031503
17 SENSUS ECR/WP METER.......cvovveerrereeerererenevnearserenenenens 4031514
5/8" X 3/4” DUAL CHECK METER SETTER Of.....ccovcruuemn. 4681489
3/4” DUAL CHECK METER SETTER OF...cccveerruereuruerrerercmenns 4684489
17 DUAL CHECK METER SETTER....cveveeverrereaieerieeesrseneenes 4862244
M2 METER RADIO TRANSMITTER...........covvveuvevuvrnnnes ....4600002

PLASTIC METER BARREL.........ocouveuvenvvnnrvnrenrannnen ..4002048
3 PIECE METER BARREL LID SET......uvovueevimvinviirenicnnenne 4082290
3/4” FLARE CURB STOP VALVE......couueoeeovneevnireeeeerenreane 4022333
TYLER CURB STOP VALVE BOX...cwvcvvinimnvinsirinrinnvnnsvisiiosionns 4053941

THE COVERS FOR THE METER PIT AND THE CURB STOP VALVE SHALL BE INSTALLED AND

MAINTAINED LEVEL WITH THE ADJACENT FINISHED GRADE.

Dre

TO0 BUILDING. TYPE K COPPER

OR SEE TABLE 605.3 "WATER
SERVICE PIPE” IN CITY CODE
CHAP. 6, ARTICLE V, SECTION

6-67

Sheet No. 1 of 1
awn by: AJS

1—Inch and Smaller

File:

Date: 08/26,/2008

No.

Revision Description Date: By:

w-3

Major Revision for CCCP

10—05—-2009 | AJS

Detail

of Water Meter

and Curb Stop Installation

\ General W.UGOH.H.MO.WHH.OHHM
Drawing W-—3

WATER METER INSTALLATION

CITY of/
DURANGO

PUBLIC WORKS DEPARTMENT \
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S S SELECT BACKFILL SUuEwL |E
VARIES 4 MATERIAL SEE TYP. Q olg |5
PIPE TRENCH DETAIL n Q| W
/ FOR COMPACTION wXz5%
— OLu
" Lo« ¥ - 9. ¥ OLI.I
6" MIN. . N _*a BARS LONGITUDINAL -
<RI 4 ¢ AT CORNERS =Z| g
d I > olx|w
PIPE 0.0. Lf.:- ,;I : *3 sars @ 18" EoEILl”
" .": o, : ’ o-l I.L.l
6" MIN. o e ',°L3" CLEAR TYP. g ol =
| 6" [pipe [ 6"] o :
TMIN. 0.0.  MIN ==

CONCRETE ENCASEMENT

20' MINIMUM (SEE NOTE)

WATER MAIN

SANITARY SEWER

D
D
WATER MAIN J_.

NOTE:

MINIMUM CLEAR DISTANCE FOR “D" MUST
BE 6" WHEN SEWER MAINS CROSS ABOVE
WATER MAINS OR "D" IS < 18" WHEN
SEWER MAIN CROSSES BELOW WATER
MAINS, THE WATER MAIN MUST HAVE
PROTECTION. MINIMUM PROTECTION
SHALL BE AN IMPERVIOUS STRUCTURAL
SEWER FOR A DISTANCE OF 10' EACH
SIDE OF THE WATER MAIN.

SANITARY SEWER - WATER MAIN CROSSING
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NOTES:

1. THE CITY OF DURANGO MAINTAINS ALL CITY WATER INFRASTRUCTURE WITHIN THE CITY
RIGHT OF WAY. IN ADDITION, THE METER WIRE AND THE METER DISPLAY UNIT (MDU) OR
METER RADIO TRANSMITTER (MRT) ARE MAINTAINED BY THE CITY AFTER INSTALLATION.

2. THE PLACEMENT OF THE CURB STOP VALVE SHALL BE 12" FROM THE CURB.

3. A HOLE SHALL BE DRILLED IN THE METER BARREL FOR THE REMOTE READOUT CONDUIT
AND WIRE. ONE END OF THE CONDUIT SHALL TERMINATE WITHIN THE METER PIT. WIRE
SHALL BE ROUTED THROUGH 1/2” OR LARGER SCH 40 RIGID PVC ELECTRICAL CONDUIT
FROM THE METER PIT TO THE STRUCTURE. CONDUIT SHALL BE BURIED AT A DEPTH OF
18". MDU OR MRT SHALL BE MOUNTED ON THE STRUCTURE 72" ABOVE THE FINISHED
GRADE. CONDUIT SHALL PROTRUDE THE WALL DIRECTLY BELOW THE MDU OR MRT.

4. THE COVERS FOR THE METER PIT AND THE CURB STOP VALVE SHALL BE INSTALLED AND
MAINTAINED LEVEL WMITH THE ADJACENT FINISHED GRADE.

5. THE TOP OF METER SHALL BE FLUSH WITH THE TOP OF THE METER BARREL.

6. THE CITY OF DURANGO SHALL PERFORM ALL TAPS ONTO ALL PUBLIC WATER MAINS. THE
TAPPING OF THE MAIN WATER LINE AND THE INSTALLATION OF THE CORPORATION STOP

METER DISPLAY \.“H

UNIT/METER RADIO
TRANSMITTER

)

ﬁ

METER WIRE CONDUIT

VALVE REQUIRES A MINIMUM 4’ WIDE BY 4’ LONG EXCAVATION, TO ACCOMMODATE TWO ﬁ\ \\Zm,w.\_hhmnb IN
PEOPLE PLUS THE TAPPING MACHINE. ST STRUCTURE
L3
7. CITY OF DURANGO APPROVAL IS REQUIRED FOR ANY SITUATION OTHER THAN SHOWN PROPERTY LINE N
INCLUDING, BUT NOT LIMITED TO, THE DEPTH OR OBSTRUCTION OF THE SERVICE LINE, OR (CITY RIGHT OF WAY)
THE PLACEMENT OF THE CURB STOP, METER PIT, OR MDU/MRT. \ L
CONCRETE CURB AND |
GUTTER (SEE CITY H
SRANNG Frd) NEW TYLER 5394E I ——
SERIES CURB STOP BOX N
STREET 1 —
As.\m_\ms —J T, \ b 11, H
L\l o . B \\//, . AL WA 1 )
B RRA & X70R 2l
Ry
] Bh & SWEPT PVC ELECTRICAL
e N~ CONDUIT 90" FITTING
S Nﬁ%\Nb © & OR SWEPT CONDUIT
g ] ) 1 BEND.  MUST MEET
S TYPE K COPPER TUBING 7 NEC REQUIREMENTS
N PER ASTM B-88 AND * ) « | L For roumiNg wiTH No
Gk B-251 INTERMEDIATE J~BOXES
+ @ o
> [ — / .
1/2" OR LARGER SCH 40
TS e/ rom e oo o'Bizgmor. |
N ) AND METER CONDUIT WITH METER WIRE

VALVE. SET WITH T’

HANDLE ON TOP DETAILS SEE

DRAWING W-3

TYPE K COPPER OR SEE
TABLE 605.3 "WATER
SERVICE PIPE” IN CITY
OF DURANGO CITY CODE
CHAP. 6, ARTICLE V,
SECTION 6-67

FORD B22-333
CURB STOP

WATER MAIN: VALVE

CLASS 52
DUCTILE IRON
PIPE AWWA C-151

ROUTED THROUGH IT
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NOTES:

1.

THE CITY OF DURANGO MAINTAINS ALL CITY WATER INFRASTRUCTURE WITHIN THE CITY
RIGHT OF WAY. IN ADDITION, THE METER WIRE AND THE METER DISPLAY UNIT (MDU) OR
METER RADIO TRANSMITTER (MRT) ARE MAINTAINED BY THE CITY AFTER INSTALLATION.

THE PLACEMENT OF THE CURB STOP VALVE SHALL BE 12" FROM THE CURB.

A HOLE SHALL BE DRILLED IN THE METER BARREL FOR THE REMOTE READOUT CONDUIT
AND WIRE. ONE END OF THE CONDUIT SHALL TERMINATE WITHIN THE METER PIT. WIRE
SHALL BE ROUTED THROUGH 1/2” OR LARGER SCH 40 RIGID PVC ELECTRICAL CONDUIT
FROM THE METER PIT TO THE STRUCTURE. CONDUIT SHALL BE BURIED AT A DEPTH OF
18". MDU OR MRT SHALL BE MOUNTED ON THE STRUCTURE 72" ABOVE THE FINISHED

GRADE. CONDUIT SHALL TERMINATE 3" BELOW THE MDU OR MRT.

THE COVERS FOR THE METER PIT AND THE CURB STOP VALVE SHALL BE INSTALLED AND
MAINTAINED LEVEL WMITH THE ADJACENT FINISHED GRADE.

THE TOP OF METER SHALL BE FLUSH WITH THE TOP OF THE METER BARREL.

THE CITY OF DURANGO SHALL PERFORM ALL TAPS ONTO ALL PUBLIC WATER MAINS. THE
TAPPING OF THE MAIN WATER LINE AND THE INSTALLATION OF THE CORPORATION STOP
VALVE REQUIRES A MINIMUM 4 WIDE BY 4' LONG EXCAVATION, TO ACCOMMODATE TWO
PEOPLE PLUS THE TAPPING MACHINE.

CITY OF DURANGO APPROVAL IS REQUIRED FOR ANY SITUATION OTHER THAN SHOWN
INCLUDING, BUT NOT LIMITED TO, THE DEPTH OR OBSTRUCTION OF THE SERVICE LINE, OR
THE PLACEMENT OF THE CURB STOP, METER PIT, OR MDU/MRT.

CONCRETE CURB AND
GUTTER (SEE CITY-

DRAWING R-3) NEW TYLER 5394E

SERIES CURB STOP BOX
— 127 ||_

SIDEWALK
STREET

)2 \—

METER DISPLAY \.“q
UNIT/METER RADIO 7l
TRANSMITTER
METER WIRE CONDUIT
|| INSTALLED ON OUTSIDE
OF STRUCTURE.
u CONDUIT SECURED BY
Y 3 CONDUIT CLIPS
PROPERTY LINE N

\ (CITY RIGHT OF WAY)

—

=

Ax VEMENT

|

SWEPT PVC ELECTRICAL
CONDUIT 90" FITTING
OR SWEPT CONDUIT

— BEND. MUST MEET

NEC REQUIREMENTS
FOR ROUTING WITH NO
INTERMEDIATE J—-BOXES

= W
PR R - (DRSS
T © g
Q= EXPANSION LOOP "3
w m TYPE K COPPER TUBING
N PER ASTM B—88 AND * ) g ||
» & B-251 11
¥ @ ;
%5- _ |
1D | — / .

CORPORATION STOP

) VALVE. SET WITH T’
HANDLE ON TOP

¥ =——~[ORD F600 FOR METER PIT
\ )] AND METER
DETAILS SEE
DRAWING W—-3

TYPE K COPPER OR SEE
TABLE 605.3 "WATER
SERVICE PIPE” IN CITY
OF DURANGO CITY CODE
CHAP. 6, ARTICLE V,
SECTION 6-67

FORD B22-333
CURB STOP

WATER MAIN: VALVE

CLASS 52
DUCTILE IRON
PIPE AWWA C-151

1/2” OR LARGER SCH 40
RIGID PVC ELECTRICAL
CONDUIT WITH METER WIRE
ROUTED THROUGH IT

L ]
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FRONT

36

24

.D\\

.D\\

OF POST

/

.

OF POST BACK
METER DISPLAY 8.0”
UNIT/METER
RADIO
TRANSMITTER

m.o\\

16.0”

34,0

m.o\\
NP
\\///\A// 6.0
(L

18,0

SECURE WIRE
WITH 2 STAPLES

24" OF EXTRA
WIRE COILED.

SECURED BY 2
STAPLES IN 3
DIAMETER COIL

CONDUIT CLIPS

/__J

/

172 CONDUIT

22N
SEEe L /\/
NN

SIDE OF POST

AN
N
K

N\
NOTES:

1. THIS METER DISPLAY UNIT (MDU) OR METER RADIO
TRANSMITTER (MRT) SETUP SHALL BE USED ONLY
BY CITY OF DURANGO EMPLOYEES WHEN DIRECTED
TO RETROFIT OLD POST MOUNTED EQUIPMENT OR
AS DIRECTED BY THE CITY WATER MANAGER.

2. THE POST SHALL BE BURIED IN THE GROUND 24"
AND SHALL BE BACKFILLED AND PROPERLY TAMPED
TO ENSURE POST STABILITY.

3. THE MDU OR MRT SHALL BE MOUNTED SO THAT IT
FACES THE STREET.

4. THE CONDUIT SHALL BE 1/2" GRAY SCH40 RIGID
PVC ELECTRICAL CONDUIT.

5. THE CONDUIT CLIPS SHALL BE SIOUX CHIEF
MANUFACTURING ITEM NUMBER 502-2PK2 OR
APPROVED EQUIVALENT AND ATTACHED WITH TWO
1—1/4" PHILLIPS HEAD, COARSE THREAD ALL
PURPOSE SCREWS.

S’ LONG 4” X 4 PRESSURE
TREATED POST

FINISHED GRADE

/ Typical Meter Post
Installation
Drawing W-—7C
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36

24

1

m.o\\

«

FRONT OF POST BACK OF POST
SECURE WIRE
\4://// WITH 2 STAPLES
y
METER DISPLAY 8.0
UNIT/METER
RADIO
24" OF EXTRA
TRANSMITTER WIRE SECURED BY
o 2 STAPLES IN 3*

.D\\

.D\\

16.0”
34.0"
6.0”
—_— 7 < 7 7 Y - 1
18.0"

DIAMETER COIL

CONDUIT CLIPS

| \1/2¢ cONDUIT

N

MANNANS SN
N2
AN

SIDE OF POST

NOTES:

1. THIS METER DISPLAY UNIT (MDU) OR METER
RADIO TRANSMITTER (MRT) SETUP SHALL BE
USED ONLY BY CITY OF DURANGO EMPLOYEES
WHEN DIRECTED TO RETROFIT OLD POST
MOUNTED EQUIPMENT OR AS DIRECTED BY THE
CITY WATER MANAGER.

2. THE POST SHALL BE BURIED IN THE GROUND

24" AND SHALL BE BACKFILLED AND PROPERLY
TAMPED TO ENSURE POST STABILITY. THE
MINIMUM HEIGHT FROM THE GROUND TO THE TOP
OF THE LOWEST MDU OR MRT SHALL BE NO
LESS THEN 30"

3. THE MDU OR MRT SHALL BE MOUNTED SO THAT
IT FACES THE STREET.

4. THE CONDUIT SHALL BE 1/2" GRAY SCH40 RIGID
PVC ELECTRICAL CONDUIT.

5. THE CONDUIT CLIPS SHALL BE SIOUX CHIEF
MANUFACTURING ITEM NUMBER 502—-2PK2 OR
APPROVED EQUIVALENT AND ATTACHED WITH
TWO 1-1/4" PHILLIPS HEAD, COARSE THREAD
ALL PURPOSE SCREWS.

S’ LONG 4” X 4 PRESSURE

TREATED POST
e FINISHED GRADE
N N N N //\//
Rk

\/

N

/ Meter Post Installation
for Two Readouts

Uﬂmﬂdﬁﬂbﬂv <<|.VU
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FRONT OF

1

m.o\\

.D\\

30.0”

24

Y

.D\\

POST

N\

METER DISPLAY
UNIT/METER

RADIO

TRANSMITTER

BACK OF POST

20

.D\\

34

.D\\

16

.D\\

D "

D "

18

.D\\

SECURE

DIAMETER COIL

/n_”_zucﬂ CLIPS

)

172"

<<//
N

SIDE OF POST

WITH 2 STAPLES

24” OF EXTRA WIRE
SECURED BY 2
STAPLES IN 3*

o_”_zucﬂ/ﬂ

NOTES:

1. THIS METER DISPLAY UNIT (MDU) OR METER RADIO
TRANSMITTER (MRT) SETUP SHALL BE USED ONLY
BY CITY OF DURANGO EMPLOYEES WHEN DIRECTED
TO RETROFIT OLD POST MOUNTED EQUIPMENT OR
AS DIRECTED BY THE CITY WATER MANAGER.

2. THIS REMOTE READOUT SETUP SHALL BE USED
FOR THREE AND FOUR MDU OR MRT SETUPS.

3. THE POST SHALL BE BURIED IN THE GROUND 24"
AND SHALL BE BACKFILLED AND PROPERLY
TAMPED TO INSURE POST STABILITY. THE MINIMUM
HEIGHT FROM THE GROUND TO THE TOP OF THE
LOWEST READOUT SHALL BE NO LESS THEN 30"

4. THE MDU OR MRT SHALL BE MOUNTED SO THAT IT
FACES THE STREET.

5. THE CONDUIT SHALL BE 1/2” GRAY SCH40 RIGID
PVC GRAY OR APPROVED EQUIVALENT.

6. THE CONDUIT CLIPS SHALL BE SIOUX CHIEF
MANUFACTURING ITEM NUMBER 502-2PK2 AND
ATTACHED WITH TWO 1-1/4" PHILLIPS HEAD,
COARSE THREAD ALL PURPOSE SCREWS.

/m& LONG 4” X 4 PRESSURE

TREATED POST

NN
\\// \\//\\\ YN

FINISHED GRADE

N
N

N

/ Meter Post Installation

for 3 or 4 Readouts
Drawing W-—7E

Sheet No. 5 of 5 Date: 08/26,/2008
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6—INCH THICK

CONCRETE COLLAR

CONCRETE SHALL BE 4000 psi

BOND BREAKER
PLASTIC SHEET, BUILDING

PAPER OR OTHER MATERIAL
TO PREVENT BONDING

5~1/4" MWW SERIES
ADJUSTABLE CAST IRON
RISER AND DROP LID
MARKED "WATER”

6—INCH THICK
CONCRETE COLLAR ‘I

5 1/2 SACK MIX, MINIMUM

DIRECTION OF
TRAFFIC MOVEMENT

NEW OR EXISTING PAVEMENT.

IF EXISTING, SAW CUT PAVEMENT
FOR A CLEAN STRAIGHT EDGE TO
INSTALL CONCRETE COLLAR.

N

5
gt WOINY
v T

SECTION A—A
NTS
WATER
YALVE
MANHOEE COLLAR DETAIL
NTS

w-$%

A NN

6—INCHES OF COMPACTED CLASS 6
AGGREAGATE BASE COURSE
MEETING OR EXCEEDING SECTION
206.0 OF THE CITY OF DURANGO
STADARDS AND SPECIFICATIONS.
ALL BASE AND BACKFILL MATERIAL
SHALL BE COMPACTED TO 957%
DENSITY IN ACCORDANCE WITH
AASHTO T180 AT + 2% OPTIMUM
MOISTURE.
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CASTING SwWall, F
(BICYCLE SAFE WHEN USED| = O =1 =¥ |5
i WITH CURB BOX) o "< Q5 I3
ol T Ten Zla
.. -°' e l % m m
“ z O&uw
" .. ol o wl J
6" CONCRETE PAVING Wl 4 a1 2" (rye) =z|3
- }>—- o2|i|s
I 1 —Sulz
BT MORTAR PLACED &) .
| : o (Wl
e TO GIVE 3" SLOPE ol [=
[ TOWARD OUTLET ' : |2
12" PIPE CLASS X . PIPE a 3 %
R.C.P OR EQUAL AT e la2-0" oo

1% MIN. SLOPE
(TYP. FOR ALL INLETS)

END SECTION

FACE OF CURB —— :

MATCH EXISTING
GUTTER ELEVATION

FOR PIPE SIZES 18" DIA. OR LESS.

NOTE:

MATCH EXISTING
GUTTER ELEVATION

_‘______41 - ou |‘ 31 ou e 4| oll
GUTTER FLOW —P
— — ‘ *—. — _— \\\‘»I.‘s“‘.‘u‘.‘.‘ N : .——-—'. . e— ' .
; 4 \V A

)

3" GUTTER DEPRESSION-/

:

n "ID."..O'.",'O.',‘ld..

L1} .

—6"[~ =6

FRONT SECTION
CURB INLET

g1 | w:\ L<s"co~c. PAVING
o : 4 AT 12" (TYP)

|~ CONCRETE




P-SS o -oma AQ "AddV

v8-b1-2 31va 44 A8 'NMQ

SNOILvJId103dS TTVH3IN3O

NOISIAIG ONIEI3NIONI
IN3INLHVd3IA SHHOM DJlT18nd
OONVHNA 40 ALID

‘vIQ ,2¥ OL 'ViQ , 81 $3ZIS 3did ¥O4

".0-§ $0330X3  H,
137INI N3HM a3¥In03Y 38 NTIM Sd3ls

'L8VI3¥d ¥0 33Vd NI 1SVD 38 AVAN 137INI

‘G3NY04 LON GNV JNOO0H Ol
4N0 G3¥N0d 38 TIVHS %004 NI SONILOOA

"HSINI4 1 SSV1D 3A1303d
TIVHS S30v44¥NS 313¥ONOJ d3S0dX3 1V

'8 Y0 V SSVID 38 TIVHS 3L3HONOD

S310N

NOILJO3S SSO¥I TTVNIANLIONOT

E TTL T e

‘91 3did
ILIVINOGD
(IvddAL) ONY V1IN

UL L ANivE W

ONNoMY VY
N 2T

L37INI NIVYAQ WHOLS 394V

gvis dol

“lepE-N ‘OIvE -V
AUQNHNOS HYNIIN ~SIdAL
31vND ONY IAVYS 0315390NS

‘QISN IdAL
31vHS OGNV IAVYEI
4134 01 ONINIJO NEOJ

SAVM T 00,9 IV UYEIN rw

I9YNIVNQ
¥04 34078
2INONOD § 237M
40 INIT MO
ONIDVdS
d348

Idid ANNOYY

(Twd1dAL) A1 Rt

15,21 AV ew
aNnouy v,
WD L2N-2

g

: H ‘
L ER T

V.&\.wh mn%h.h m Fun..“

od el el d md ed bd wd )

S



$-88 ‘ON "OM0 AQ "AddV
€8-08-11 4.4 4°a e NG di70 140ddNS
SNOILVII4103dS TVvH3IN39 S7I1vVL3a

NOISIAIG ONIY3I3NION3
ANINLHVdIA SHHOM JiT8nd

OONVHNA 40 ALID

‘SQUVANYLS ‘1430 'AMNH “0T100 NONJ NIXVL SONIAVEQ

aadvno HSVHl
43IM3S WHOLS

19015 ,9 * % 1,

Sun Ixo £ yi/m (oM
Us pesoYyouD -\\Qw .

vorsvodxy 9 ¥,
E\B...\

£1.8

—

Ll

V. - owosy
D e,
SN
SN~ A18N3SSY 3ONIH
A soysom z puo gy \ I: 5 S~ N
win ‘i10g 8/ x, % RN NN
6< USEH sybiom Aquessy obuipy 1—" N1
Hombuj gy —
2A08/S s&l/
PLEN X Y¢

L .
~ S .
nonbyy | ! 7
/o8 oip Y NC \
o/p dp/suT Y- \ _
0. - »
Homposy 189/5,9 X py X2 - \
sabuiy lWIQ\\ .
Y Xy ®v04g — ) ————

w S x 2 ‘owoiy $S0U2 PUD $16Y404|S =7




o

Oimensions “H Bo. Rise! "k} L. 'm" ond angles for wingwalls
sholl be os shown on the plons.
The minimum splice length for common bar sires sholl be:
EAR SIZE g
SPLICE LENSTH r-o*
DESISN DATA:

r-e*

Unit Stresses: s = 20,000 psi
fo = 1,200 psi
n = 10

Equivolent Fluid Pressure = 30 Ibs/cu.fl.
Moximum Toe FPressure e« 1Ton/s5q 1

A/l consiruction foints shall be thoroughly cleaned before fresh
concrete /s poured.

WING ELEVATION

m = H Bg or Rise +(1-47) uniess ctherwise shown on Plons

 WINGWALL
DETAILS

'—
< |»n
oY ||,
OEz|8|=|
Za2k|2] g
<L g 2| S|
s T z
Sao|x|: s
Ol I=
o, ookl
n=
Cancrate Apron, if specified an pia =| Q.
b ! Apm'nl Ll_ X xiouv
Toe wad. o m w
P4 5 Ouw —
Construction g E <<
s > 5| &|w
—o Ziw| e
o4 |3l |-
C = L PO R
Skewed Heodwoll, if - ) ;|
specified on plons. Z Ja
a B E
o |«
€ or Roadway 2}
STATIONING %
’—
w
w
p =
n
Six longitudinal %4 footing bars,
r-0’min. in10 Culvert fioor or Pipe MWeadwail.
LY
DETAIL A
well if Concrate Apron
s noft specilied.
P
TYPICAL CULVERT LAYOUT ey
i 4
r-4°
k)
GENERAL NOTES o eoorson
- £ & § H, By or Rise
Revizad COOH M-601-20. T’ L ,‘ﬁ;}',’,: :/':,_fl,"ﬁ\
Al exs0sed corners an concrete shall be chamiered 34" .
Wingwall footings ond tloor of Box Culvert sholl be placed ‘ ‘
monolithically. {
Esponsion Joint Materiol shall conform to AASHTO MN-213 | e e —— ;‘]
and payment therefor shall be included in the price for Concrefe, -
(Box Culverr) or (Wall). .
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WINGWALL DETAILS

Use design .,—
for— e ot Ii-s‘-—a-h-s’—--l)-f—-r-h-a—-a—b' hes— < |n
: oY [Z]«
| = O3|=|s]:
1 ’ éﬂ_ ; O o
" 46* 56" &6 7 2 I w = =
Lo | mex max. mos. :nfr. 8»:::‘ ?na‘: 00 = E Pl 1
A-‘-O N o ° D o U g g
4 — . l S Q S %_,
\Tap of Footing ELEV. g Ll_ (s 8 3:1 wn
=22l
z |y = )
, L o ol u
e  |Eoglls
1 f,_.‘.f ,‘ » ‘Im' >Con:frudial fooring line. bsa0” . ol |2
#_’_s!zl — —— wast2® W> s z |12
e i - - u o F o
Fet | ¥ 7 ox a 1<
f 7 e —oa e 0:2:2" z
DESIGN EXAMPLE "
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[, ¢]
[
w
w
T
)
— i Long
s C-bars
‘/C./'
. )
I /"CK T
1 /AJ/ T"f 71 (TT1] )
ol HERIGRRIL b
; N = L [j s Shor! C-bors
- : < |1t | a/rernarts wilh
[T T/’ '_‘T | tong C-oors.
Lﬁ-\L;JL—LAL—L-IL—L—JL——L-JL——L—JLMl—L-MLJ-J—JLJTLJ- —e
e=| %l rel rel rel o | oa2l ro’ | otsr’l o-7c | 0250l esrs.
b= z < s &’ 7 | 9 . 0 720
a="| r-o | 1-z | r-4 | 1-6" | /-8" | I~0" | Z-07 | 2-2" 2-4" | 2-6" |
b= 718 | 220 | 224° | 2-5° | 3-0° | 34" | 38" | 40" | 44" | 4-8"
w=| 26 | 327 | 38 | £2° | 4-&" | 5:2" | sie" | 6-2° | 6-8" | 7-2°
C e dbors [Paat e R ot 16" | F4c1 L6 (T4 a1 16" |F 401 FO" (P4 01852 601 70" (F6 01 90p [®601 7° BE015/0"| etrs.
weanc.curdjge | o0.161 | 0270 | 0.259 | 0.308 | 0358 | 0407 | 0457 | 0506 | 0.556 | 0.604
*reint /| 6.0 9.3 10.7 2.1 16.2 2.7 290 | 370 | 510 | 673
* Does not incluce Toe Woll quontivies.
DESIGN TABLE
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QUANTITIES FOR ONE CONCRETE HEADWALL {Cubic Yards) < -l O
DIAMETER (AND EQUIVALENT DIAMETER) Inches (S » Span) (R * Rise) a- > — o
PIPE 18 24 30 36 42 48 m W) = w z
TYPE | MAT L | SINGLE | DOUBLE [ SINGLE | DOUBLE | SINGLE [ DOUBLE | SINGLE | DOUBLE | SINGLE | DOUBLE | SINGLE{ DOUBLE D O (] —— w ©
RCP | /8 73 ] 20 | 20 27 77 | 3¢ 36 | <6 e | 60 2 1|z
C w77 7 T 77 122 130 36 T 40 YT 37 T 1 s 0 o Olg |12
ot T 2 7 X 7.7 Y ZY ¥ Z.3 EX] 7 Cx] N UJ
A row ey I 7.4 19 18 24 24 | 3¢ 3z | <4 34 30 n ) = o
s R s R 5 R s R s A s R - X =
22 13 29 18 3% 22 a3 27 50 3 s8 3 o llu e 5 wn
(7]
_ 1O ow|
QUANTITIES FOR ONE MASONRY HEADWALL (Cubic Yords) b3
ryee | wavi| scL 18 osL SGL._ 24 o8 6L 30 od $6. 36 o0 0. 42 oOeL. 6. 43 oéL. | g z <
c RCP | 73 77 X] 73 3 Y4 33 3 K] g / 36 7z I >.. -_ .
[ 2 B N 7o 1 27 Y7y 1 35 | 3 48 1 25 1 67 1 8 Ol "D"
RCP | 7 4 7 Z7 7 X y 3 X 72 | 6¢ 2 I-—
A Pl T 7 1 79 o 1 ¢ [ o _ Z 1 76 | a6 ¥ o 9 5 W
s R s R s R s R s R s R o i =2
22 13 29 18 ¥ 22 27 50 3 58 36 w (_) w -
I m = |=
CONCRETE FOR INTERCEPTING HEADWALL (Cubic Yards) ¢ S - © >
> z a
Teee | maveL 18 24 0 36 42 48 -w n- ps &
RCE .6 X} 7 3 28 37
¢ 7 F X z3 zé is 33 g o 1=
PAVING FOR CULVERT QUTLET {Cubic Yards)
Thick -Moteral_ | 18 24 30 36 42 48 <
4° CONCRETE| 0O oe 12 'z 24 EX] w
i2° RIPRAP 15 23 36 52 7.1 95 e}
18° RIPRAP 20 1s 54 78 10.7 /3.9 -
TYPE OF PIPE  HEADWALL DIMENSIONS TYE OF APE NEADWALL DIMENSIONS m
Y D+ Pipe diometer | D » Equivelent cirevior g
N De30" anmcu: &
we3spen” N * Rise + ..!0
T v O4N (nearest inch) w =30 )
8 ¢ 1.50 (30" minimuem } T+ O.4H (neores! inch]
Lewes Arch 8 + /.50 (30 mivimem/
L =We8B

NOTE: Volume occupied by pipe hos been dedvcied.

HEADWALLS FOR PIPES
15" TO 48" DIAMETER
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HEADWALL FOR RCP = ROUND
DIMENSIONS QUANTITIES
(] ' CONCRETE] STEEL
Ba Bc -

l - x I A x.‘ 4’ Y | B | Xe [l Toec | sec [oeC
ia ] oin [ frein ] in {ftein | i | frein | in | ia faiyd|aipt] ibs | 1bs
& 72 951 7 -0 | 10 -8 1" 2/ 123513998 2361 4/4
ce-l 79 | w0-3 ,//59 18-6 | 7 |10-2 | 14| 22| 260|444] 249|453
7285 110 /0 |20-0(10 [i0-8 | 17| 23| 285 s 9:/{270 476
76193 | 11-9 Vo) zr- 3|11 |11-2 | 11| 240|311 |5290 306|527
e {00 | 126 | 7 (2226 7 |18 | | 25 |3381568{333 572
§o0 (o7 | 13-3 (ux| 253 |aleliz-2 | 17 | 26 | 366 6004335 | 593
36111« |14-0 |0 | 25-0| 10 Viz-g | 11 | 27 |39« |648)379 |643
21121 | 19-9 | a¥z| 26- 3| 1152]13-2 | 14 | 28 |4.24)685\400 |66+
1081123 | 1856 | 7 |27-6| 7 |13-6 | 17| 29 |e54|730{424 | 707
- )

¥ —

t 2

4
™ rreicar
\ TOPVIEW
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HEADWALL FOR CMP ~ ROUND

DIMENSIONS QUANTITIES
CONCRETE STEEL
Bal x| a4l x, | 4| y | B ki
sai | osL | saL | oeL
in. ft-.n in ft-in in ft-in | in. | cuyd| caydl Ibs. | tbe.
6| -0 10|is-61 7| 9-4) 1823814251217 396
65| s-6 7 |17-2 | 8v2) 9-10| 12 | 2,581 4.70{ 252| 454
72| 00| w0].9-0| 10 |w-4] 15|278|517] 255] 472
78 | 10-6 7 |ew-0! 10 w0-10]| 15| 295| 555( 276| 495
&4 "-0 0 | 2/1-0 0 1/- 4 2 13.191 5.85) 257 3
90| 1-6 7 lez-c| 10 {11-101 15| 34201 636l 3/17| 57/
96 |iz-0o| 10 |23-0 10 |12-4| 18{3.62|679] 32/ 597
102\ 12-6 7 24-0 10 2-10 12 1 3.84| 7.2:| 367 653
L/aa 13-0 | 10 | 2=- 10 |13-4«| 15| 4.06(7.63] 362 675

~

*
GENERAL NOTES

Revised COOH M-60/-1/0.
Headwail skoll be perpendiculor 10 Ihe culverl & unless 0lderwise shown

an the plcas.

For Wingwall details, see Stondard M«-E0/-WV.
Valume occupied by pipe has been deducted from Steel ond Concrete

quaalrites,

4

When 2 or more condhats ore Joxd si0e by side they sholl be ploced so tho!

the odjocent pipes will be Yo Insice Diametar ar & Iasice Son or
3 1eel apent (inclvding well thickness] whichever 7s Jess.

HEADWALLS FOR PIPES

60" DIAMETER
AND ABOVE

k
SKEW

FACTOR

TAELE

SKEW | FACTGR|

ANGLE |(cosec A%
A° |
90 1.000 |
&5 1.004
80 1015
75 1035
70 1.064
65 1.102
&0 1155
55 1,221
30 1.305
«5 1.4/4
40 1.556
25 1,743
30 2.000 J

"Hu/f/'ply X (or Xy) dimension arc off
quentities by factor if Culvert Skew is
less than 90° and Heocwall remains paroilel

10 the roadway £ .
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HEADWALL FOR CMP ~ ARCH

DIMENSIONS QUANTITIES

feond | CONCRETE | STEEL
Bo[swvinse| x | A | x| Ay | B Tont
| m | fHein | in | Hein| Ia [ fHein| in |euyd |auyd] (be | ida

72| 41| s59|0-9 | 82 20-6 7| 9-3\im2| 272 S..0| 250|467
781 a7| 3| 1n-I e |2/-6 | 7 | 9-7 32| 2.85 | S| 275 | 534

s«| 95| 67| 1-9 [ 822240 | 9 | 917 |12 308 | 579 290 | 547
0|03 71| 12-7 | ve\2e-2 | 11 | 10-3 |15 |330 6821 |32/ |59/

9653 /12| 75| /34 (2 |25-8 | 4 /0-7 (K672]1352 665 3/4 |606
o2\ 17| 79|13-9 |avrlas-6 | 7 |10-/1 | wr| 363 |686)|356|672

1081/26 | 83| /4-8 | & |28-4|/2 |1I-3 (1172|396 |75/ |I?6|699

%

>|
NOTE

-—suﬂj Jc'ti—jx‘-.
L P
SPANS + 84

HEADWALL FOR STRUCTURAL PLATE~ ARCH

DIMENSIONS QUANTITIES
EQuN. CONCRETE STEEL
smnlrse| x | 4] x, |4, 8
Ba . il 4 SGL | 08L | SGL| OBL
in | ft-in) ftein| ft~in| ia Jfl-in] in |ft-in| in | cuyd| cryd | ibs. Ibs.
66| 61|47 V-1 |0t2\i9-2) 11| 8-11 |1592] 2.52| 470 | 232 | 424
751 7-0| 5-1|t-0 10 |21-01 0] 9-5]| 92| 2.80| 525 | 282 | 509
a4 | 7-11 | 5-7)11-11 | 92220 9| 9-11 (122 I0E)| 579 | 29/ | 540
93 | 80| 6-/1 |20 9 |2¢-8| 8|1O-5(/52|336|633 )| 39 | 622
02| 9-9| 6-7| 139 | &2las-6| 7 10-1)| 92| 3631686 | 379 | 673
111 | 10-11 | 7-1 | 1411 | 92| 280\ 9 |11-5122|9C5 767 | J77 } 1/
120 11-00| 7-7 | 150 | 9 |30-8) @ |1/1-11|15%2| 436 | 829 | 395 | 73/
132 | 2-0 8-4|/6-D)| 9 |32-8| &8 |/2-8|1/ 475 | 903 | 44/ | 839
141 | 14-1| 8-9 | 18- 1| 1072\ 35-2| 11 |13-1 11372 517 | 956 | 448 | 9%/
150 | 15-4| 9.3 | /19-4 |12 |I7-8} 8 |/13-7 ﬁ}? 569 |1I0B8 | 4590 | 953
159 | I15-10) 9-0|S-0| 9 |388| & |/1+2 |1 3489 |/t 25 | 534 |19
L * P4
L ]
SKEW
SKEW | FacToR
ANGLE | (cosec A
a*
fHum‘p/y X (or X;) dimension ond ol g0 1.000
quentities by fector if Culver? Skew /s es roos
less than 90° and Headwall remains parallel &0 1077
fo 1he roadwoy § . s 1LCXS
70 1.06%
&5 1103
60 1155
55 1L22!
50 1.305
45 144
40 1.556
kL) 1743
30 2,000
J

REVISED CDOH M-60I1-10

HEADWALLS FOR PIPES

60" DIAMETER

AND ABOVE
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