AGENDA ITEM REQUEST FORM
CITY OF JOHNSON CITY, TEXAS

CITY COUNCIL
ITEMNO. 18

MEETING DATE: January 12, 2021
AGENDA PLACEMENT:

[0 Ceremonial

[J Consent

Individual

[J Closed Session
CAPTION:

Discussion of and action on an Ordinance of the City Council of the City of Johnson City, Texas
adopting a Design Standards and Specifications Manual to implement the provisions of Municipal
Code of Ordinances Chapter 10 Subdivision Regulation and to provide for the ordetly, safe,
healthy, and uniform development of the area within the corporate City limits and extraterritorial
jurisdiction (ETJ); authorizing the Chief Administrative Officer to take all necessary steps to
implement the provisions of this Ordinance; incorporating recitals; providing for severability;
repealing any other Code provisions, ordinances, or parts of ordinances, and other provisions in
conflict herewith; adopting penalty clauses; and adopting an effective date. (Staff)

EXECUTIVE SUMMARY:

Municipal Code of Ordinances Chapter 10 Subdivision Regulation references a Design Standards
and Specification Manual for subdivision development; however, the City has not adopted said
Manual.

Bureau Veritas provided the City with a standard Manual for adoption. Generally, the Manual is
designed to implement the provisions of the Subdivision Ordinance, and it establishes the
minimum requirements for engineering design within the City.

The City Attorney has reviewed the adopting Ordinance and Manual, and, pursuant to Texas Local
Government Code Section 212.002, she has advised that the City must hold a Public Hearing on
the same. A copy of the revised Ordinance is attached.

City Staff will post notice of the Public Hearing prior to the February 2, 2021 City Council
meeting, and it anticipates adoption of the revised Ordinance and Manual at said meeting. City

Staff will revise the Subdivision Ordinance for review and approval at the same time, as well.

FINANCIAL: N/a
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ATTACHMENTS:

e Original Ordinance;
e Revised Ordinance; and
e Proposed Design Standards and Specifications Manual.

SUGGESTED ACTION: No action required.
PREPARED BY: City Staff

DATE SUBMITTED: 1/10/21
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ORDINANCE NO.

AN ORDINANCE OF THE CITY COUNCIL OF THE CITY OF JOHNSON
CITY, TEXAS ADOPTING A DESIGN STANDARDS AND
SPECIFICATIONS MANUAL TO IMPLEMENT THE PROVISIONS OF
MUNICIPAL CODE OF ORDINANCES CHAPTER 10 SUBDIVISION
REGULATION; AND PROVIDING FOR AN EFFECTIVE DATE.

WHEREAS, the City Council desires to adopt an ordinance approving a Design Standards
and Specifications Manual to implement the provisions of the Subdivision Ordinance and to
provide for the orderly, safe, healthy, and uniform development of land within the City’s corporate
limits and ETJ; and

WHEREAS, the City Council held a Public Hearing on this Ordinance and the proposed
Design Standards and Specifications Manual on February 2, 2021, as required by Texas Local
Government Code Sec. 212.002. Rules.

NOW THEREFORE, BE IT ORDAINED BY THE CITY COUNCIL OF THE CITY
OF JOHNSON CITY, TEXAS THAT:

ARTICLE 1. FINDINGS OF FACT. The City Council finds the above recitils to be
true and correct and incorporates the same in this Ordinance as findings of fact.

ARTICLE 2. APPROVAL AND CODIFICATION. The Design Standards and
Specifications Manual, attached hereto as “Exhibit A” and incorporated fully herein, is approved
and shall be codified within the City’s Code of Ordinances as Exhibit B of Chapter 10 Subdivision
Regulation.

ARTICLE 3. SEVERABILITY. If any section, subsection, sentence, clause, or phrase of
this Ordinance is for any reason held to be unconstitutional or illegal, such decision shall not affect
the validity of the remaining sections of this Ordinance. The City Council hereby declares that it
would have passed this Ordinance, and each section, subsection, clause, or phrase thereof,
irrespective of the fact that any one or more sections, subsections, sentences, clauses, or phrases
be declared void.

ARTICLE 4. REPEALER. All ordinances, or parts thereof that are in conflict or
inconsistent with any provision of this Ordinance are hereby repealed to the extent of suchconflict,
and the provisions of this Ordinance shall be and remain controlling as to the matters regulated
herein.

ARTICLE 5. EFFECTIVE DATE. This Ordinance shall be effective immediately upon
approval.
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PASSED AND APPROVED by a majority vote of the City Council of the City of Johnson
City, Texas on the 2™ day of February, 2021.

APPROVED:
Rhonda Stell
Mayor
ATTEST:
Rick Schroder

Chief Administrative Officer / City Secretary
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ORDINANCE NO.

AN ORDINANCE OF THE CITY COUNCIL OF THE CITY OF JOHNSON
CITY, TEXAS ADOPTING A DESIGN STANDARDS AND
SPECIFICATIONS MANUAL TO IMPLEMENT THE PROVISIONS OF
MUNICIPAL CODE OF ORDINANCES CHAPTER 10 SUBDIVISION
REGULATION AND TO PROVIDE FOR THE ORDERLY, SAFE,
HEALTHY, AND UNIFORM DEVELOPMENT OF THE AREA WITHIN
THE CORPORATE CITY LIMITS AND EXTRATERRITORIAL
JURISDICTION (ETJ); AUTHORIZING THE CHIEF ADMINISTRATIVE
OFFICER TO TAKE ALL NECESSARY STEPS TO IMPLEMENT THE
PROVISIONS OF THIS ORDINANCE; INCORPORATING RECITALS;
PROVIDING FOR SEVERABILITY; REPEALING ANY OTHER CODE
PROVISIONS, ORDINANCES, OR PARTS OF ORDINANCES, AND
OTHER PROVISIONS IN CONFLICT HEREWITH; ADOPTING
PENALTY CLAUSES; AND ADOPTING AN EFFECTIVE DATE. (STAFF)

WHEREAS, the City Council desires to adopt an ordinance approving a Design Standards
and Specifications Manual to implement the provisions of the Subdivision Ordinance and to
provide for the orderly, safe, healthy, and uniform development of the City’s corporate limits and
ETJ.

NOW THEREFORE, BE IT ORDAINED BY THE CITY COUNCIL OF THE CITY
OF JOHNSON CITY, TEXAS THAT:

SECTION 1. APPROVAL AND CODIFICATION. The Design Standards and
Specifications Manual, attached hereto as Exhibit A, is approved and shall be codified within the
City’s Code of Ordinances as Exhibit B of Chapter 10 Subdivision Regulation.

SECTION 2. AUTHORIZATION. The Chief Administrative Officer is hereby
authorized to take all necessary steps to implement the provisions of this Ordinance.

SECTION 3. RECITALS. The City Council finds all the above recitals to be true and
correct and incorporates the same in this Ordinance as findings of fact.

SECTION 4. SEVERABILITY. If any section, subsection, sentence, clause, orphrase of
this Ordinance is for any reason held to be unconstitutional or illegal, such decision shallnot affect
the validity of the remaining sections of this Ordinance. The City Council hereby declares that it
would have passed this Ordinance, and each section, subsection, clause, or phrase thereof,
irrespective of the fact that any one or more sections, subsections, sentences, clauses, or phrases
be declared void.

SECTION 5. REPEALER. All ordinances, or parts thereof that are in conflict or
inconsistent with any provision of this Ordinance are hereby repealed to the extent of suchconflict,
and the provisions of this Ordinance shall be and remain controlling as to the matters regulated
herein.



SECTION 6 EFFECTIVE DATE. This Ordinance shall be effective immediately upon
its publication in the Johnson City Record Courier.

PASSED AND APPROVED by the City Council of the City of Johnson City, Texas on
the 12" day of January, 2021.

APPROVED:
Rhonda Stell
Mayor
ATTEST:
Rick Schroder

Chief Administrative Officer / City Secretary

Published in the Johnson City Record Courier on / /




City of Johnson City Public

orks Department
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Design Btandards

Secltion 1 GENERAL REQUIREMENTS
1.1 introduction

The "Design Standards and Specifications Manual” is designed 1o implement the provisions
of the Subdivision Ordinance and o provide for the orderly, safe, healthy and uniform
development of the area within the corporale city lmits aﬁé within the area surrounding the
City, exiraterritorial jurisdiction (E7.J).

The 5ity Edition of the CAPCOG Standard Specifications for Public Works Construction dated
November 2017 as modified by the City of Johnson Cﬁ;f Special Provigions are supplemental
and are made a part of these Design Slandards. These documents are 1o be considered as
the minimum requirements of engineering design. The adherence {o the requirements of
these documents and/or the approval by the City of Johnson City and its agents in no way
relieves ‘% e developer of the responsibility for aijeqw{:y of design, which may require more

stringen anda;’d% than these, the completeness of plans and specifications or the suitability
of the cv»m? eted faciiities. In unusual clrcumstances, the City of J (3’“2?"%80'(‘2 City may determine
that designs other than those of the Standards are necessary and will inform the developer
of such requirements before final enginesring review,

The developer shall oblain authorization frﬁm the City of Johnson Clty, in writing, for any
deviations from the requirements set forth in the Design Standards and Specifications
Manual

H

1.2 Standards of Design

The Desi gn Standards, as adopted by the City of Johnson City, are set forth herein. These
standards shall be considered as the minimum requiremenis, and it shall
z*%p@nsib%éiiy of the developer to determine if more slringent requirements ¢ 1y
a particular development, I is not inlended that the Design Standards cover &EE afsp@cia of ¢
deveiopme?;? For those elements omitied, the developer will be expecied to provide designs
and facilities in accordance with good englr ;Vefmc; practice and to cause the

constructed utilizing first class workmanship and malerial

1.3 Standard Specifications for Construction

The City of Johnson City Special Provisions to the CAPCOG Standard Specifications for
Public Works Construction as adopted by the City of Johnson City Is referenced in this
document. The Standard Specifications fm construction set forth the minimum
requirements for materials and workmanship for streets, parking Emw, sidewaliks,
drainage, water, end wastewsaler systerns. These specifications should be considerad as
minimum requirements and such additional requirements as the developer of the City
may consider ppropriate should be added as supplements.

1.4  Standard Details

In an effort to have uniformity and to facilitate maintenance, the City has adopled the
{”ap tal Area Coundll of Governments (CAPCOG) Standard Drawings as modified by the

City of Johnson City Special Provisions for re,w in facilitie s manholes, strest
sections, sidewsiks, waler, N@aim\s;a%r storm water, curb iz’a%etf;, barrier free ramps, efo.
The City of Johnson City Special Provisions to zh > CAPCOG Stendard Specifications are
located in Section 8.8 of this document.



Design Standards

n

.

g

-

Testing of mai@z‘égis and guality control for all developmeant construction shall be performed

f sting 8%3@?9*{{3’;% and payment for such services shall be made by the

ctor E% is é* contractor's responsibiiity to show, through test procedures and results,
in conformance with these design standards. All testing shall be completed

with a @mg&%@ye@ or representative of the City of Johnson City present.
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Litilities to be Underground

All ytilities within a residential development shall be placed underground. Utllities are defined
for this purpose as water z;c”}e? nes, wastewsier pipelines, stonm water pipelines, natural gas
pipelines, telephon ewem% fsb TV wires and eleclric wires. Al mugr c%racimg must be
Cﬁm%ﬂﬁ ted prior to the installation of utilities. In case of special or unigue circumstances, the
City may grant variances or exceplions to this requirement. Any request for variance or
exception should be subm tted inwriling to the Czw of f::;hmo {;%\; setting forth z:%'rf»
i wation for an exceplion. The g:;am ng of a variance or exception by the Clty will be in

” tien approval from the Director of Public Works

wriing, No work will be acce epted witho J? writ
ol may designes, or in the case of franchise ulilities, the City Council. Commercial
as approved by the Ci ty

developr nents s may have overhead u‘?’ lities

The developer shall be responsible fﬁr sul ’”ﬂ &:%i of information ﬁwd‘wﬁ;‘ to design privale
utilities for 1 This inf ail be submitted to TXU- EEG‘(Z%?%, ONCOR,
as, the ca%:s T\f ranchise and any mmr appropriate utility.
Vrilten cor “s;s;s?;@iz@ shall be subm%ﬁec fzfa zhw a% engineering drawings, verifying that the
mf?‘?} cted Utility companie % r at and easament description and agree
that the easement locati are a@equai@ and consistent with the dasign
requirements of the utilitie
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Reguirements of the Final Engineering Drawings

he final engineer m; drawings will conaist of drawings showing all informat on n
completely r@v w the engineeri na design of | improvements proposed for or affe
i sealed by a ng Istered Professional Engineer, licensed in the State of

ecessary o
ﬁ tv the

cle
Tex

After improvemenis have been conslructed, the developer shall be r

‘ ity “As Bulit” or "Record Drawings” myviars and one (1) set of "Black line prints”. The

v will not ameg}i the subdivision until the mylars and p;"ams are submittad to the City.

f sit! all z“c sized 227 x 347, The City shall also be furn 3%’3@(5 pdf images of

ccording to the sheet title and %hsci rnumber and AutoCAD 2010 or later
a CD-ROM (No XREFS) of the “As Bullt” or "Record Drawings” (digital).
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n of final acceplance, the contractor shall furnish a two (2) year maintenance
he amount of 100% of the public improvements, which shall become effective from
the date of acceptancs.
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Section ¥ STREETS
2.1 General

The sireet system, including the stresl layout, shali be in a@?@mam% with gener
aengineering practices and in compliance with the Com TB{L,W}Q sive Plan, the lal
Thm&;g%ﬁa re Plan, the Zoning Ordinances, the Subdivision Re«j lafions and ¢
regulations. The p lans and specifi “amm and other appi cable data, ﬁhai E o]
the City for review. Construction shall not commence prior to approval of the &)
specifications by the City. All chmses during conatruction shall be submitted 1o i% e City's
Engineer for approval and acceptance by the City prior to any construction modifications.

2.2  Street Arrangement

Unless otherwise approved by the City, provisions shall be made for the extension of existing
major arterials, collector streets and local strests in aC‘“’”’fdahC%& with the Thoroughfare Plan
and any speci ific street ali ignments as adopted by the City Council.

Off-center intersections will be considered for approval only for minor collector and iocal
streets, and only when there is a minimum center line separation of 125, unless otherwise
approved by the City's Engineer.

Within residential areas, the following design elements are encouraged: (A) Developing only
a limited number of access points to arerial stre @%‘s bordering the subdivision; (B)
Incorporating curvilinear streets into the plan; (C) More than one gf}‘nt of access,; and (D)
Incorporating a discontinuous residential @tr«ez ,etwark which utilizes three-way
intersections in lieu of four-way intersections. When these factors are incorporaiad inlo a

residential street plan, the resull is enhanced character and traffic safety.
2.3  Thoroughfare and Street Geomelry

Geometric design standards are presented in two formats within this section. Tabl
identifies spec cific design criteria for each standard roadway type. Figure 2. fi\ an
shows the typical cross-section for each standard roadway type. Itis noted that dimensions
shown are to the back of curb, unless specifically identified otherwise.

s:;
sBEN
s

W o

Each roadway *?ypa 5 keyed to the City Thoroughtare Plan, with the exceptior
strests. The reader s referred to this document for information as to the loc
these roadways are (o be used.

2.4 TurnlLanes
Allieft turn stor age areas s shall be ten {(10) feet wide with minimum storage requirements for

Ui
lefi-turn lanes as in Figure 2.2. The transition curves used in left-lum lanes k it be two (2),
250-foot radius reverse curves with a total transition length of 100 feet.
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GEOMETRIC DESIGN STANDARDS

TABLE 2.1

Design El wm%ﬁ
M 1+
Whinimum Lane Width .
(Foet) 12 12 11 15
Ve 2 Parking
Minimum R.OW, Width™ | . ~ -
B ' 120 80 80 60 50
(Feel)
Design Speed (M.P.H) | 45 40 40 40 25
¥ iy it Mot
Stopping Sight Distance | 305 395 205 395
{Fest)
Median Width ™ (Feel) | 18 14 o o .
Mintrmum Lateral
. S G & 8
Clearance (Fest) N y o —
, . - Com. Some
Parking Permitied NO NO NO g Res. Yes
Res. Yes
. Com. o
Minimum Horizontal - Res 200
A . A Com. 700 500 .
Centerline Curvalure 1200 850 ] ELBOVY ~
(el Res. 6800 Res. 50
R 350
* é-%i GHT-OF-WAY REGQUIRER TS FOR STATE HIGHWAYS AND/OR THE PROVISION OF RIGHT

** LARGER MED

ELOCAL RESIDENTIAL CUL-DE-BA

VIENTS F
R LANES OR OTHER INTERBEC

[ANS MAY BE REG

TION IMPROVEMENTS

BTANDARDS.

CS SH,
(50°).

MAY EXCEED THIS MINIMUMR

UIRED TO PROVIDE FOR MULTIPLE

ALL HAVE A MINIMUM R.OW. RADIUS

L0

TURN LANES,

5 OF FIFTY FEEY
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Figure 2.1A

60" Right—af-Woy
¥
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317 85-8 G.5°
5" PARABOLIC G i
CROWN
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TYPICAL CUL-DE~SAC PLAN VIEW
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Figure 2.2

MEDIAN DESIGN STANDARDS

‘@ 4
f—
u
oy .
[r .
F...
STREET A 0 . .
> A |
Prsm—" |
B c |
INTERSECTING STREET TYPE MINIMUM LENGTH (FEET)
STREET A STREET B A B c* p*
Principal Arterial Principal Arterial 310 100 150 60
Principal Arterial Minor Arterial 260 100 100 60
Principal Arterial Major Collector 260 100 . 100 60
’ Minor Collector
Principal Arterial Local/Private 220 100 60 60
Minor Arterial Principal Arterial ' 310 100 150 60
Minor Arterial Minor Arterial 260 100 100 60
Minor Arterial Major Collector 260 100 100 60
Minor Collector '
Minor Arterial- Local/Private - 220 100 60 60

LEFT-TURN STORAGE AREA WIDTH 10’ MINIMUM

MEDIAN WIDTH (SEE GEOMETRIC DESIGN STANDARD FOR PRINCIPAL AND MINOR ARTERIAL).

*MINIMUM LENGTH — ACTUAL LENGTH DEPENDENT UPON ANTICIPATED TURN VOLUMN
**  OR STREET WIDTH + 8 FEET ~ WHICHEVER IS GREATER :
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Figure 2.3

150’

NOTE:

All dimensions shown are
minimums. Local to Collector
to be same as Local to
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300

200

|
. ARTERIAL
J

r “

ARTERIAL (UNDIV.) -

|
)
-
| 200"
|

A

f

&
-
<
100 |
' | ! 30’ 30! 30’
/—.\
LOCAL
200"
| DRIVEWAY SPACING
= IN RELATION 7O A
. 5 CROSS STREET 90°
o
-
I\\\:—F — T\
e 7 w|
30'
100" MIN.
- INTERSECTING LOCAL (RESIDENTIAL)
100'
200'
150'
150° ;
N A
COLLECTOR
N -
- 200° [l 100 |
[ .

f

MINIMUM DRIVEWAY SPACING AND CORNER CLEARANCE




&3
pes

jo5
(]

andars

)
@

sign S

2.5 Median Openings, Width, Location and Spacing

Afi@f" thoroughfares in Johnson C'i:y are {o have raised medians, Arterials having single
ane two- way left turn lanes are discouraged and may be allowed only in special
mrcamsia nees with the approval of the City Council,

Median openings at intersections shall be from right-of-way to right-of-way of the intersecting
street, unless otherwise approved by the City's Engineer.

The width of mid-block median openings shell not be less than 80 feet, or greater than 70
feat,

Using the above requirements, examples of the minimum distance between median
openings on a divided strest where lafi-lurn slorage is provided in both direclions are

A, 310 feet from nose to nose of the median from the intersection of two major
thoroughfares to a streel or drive (see Figure 2.2);

8. 280 feet from nose 1o nose of the median from the intersection of two secondary
thoroughfares or a secondary thoroughfare and a major thoroughfare to a residential
streel or a drive, and;

O

220 fesl from nose 1o nose of the median for intersection combpinations of drives
and/or residentizl strests.

2.6 Driveway Locations

Minimum standards for driveway separation accessing the same site are shown In Fi
2.3, This standard applies to all non-residential uses,

There is a minimum d"‘t* ance upstream and downstream from aﬁjacmm niferse
which driveways should not be located. This separation distance varies with t
of street and is shown in Figure 2.3, This standerd applies to all non- residential users.

At mid-block access points, there is a minimum distance from a median nose, within which
driveways should not be located. This is shown in Figure 2.3 and is equally applicable along
both major and minor arterials for non-residential uses.

2.7 Block Lengths

in geﬁ@rai, streeis shall be provided at such intervals as fo serve cross traffic adequately and

to intersect with existing streets. Where no existing plats COY‘;EGs the blocks shall be not more

Lhan 1,200 feet in length. Block arrangements must provide access o all lets, and in no case,
all a block interfere with fraffic circulation.

2.8  Street Intersections
More than two streets inlersecling at one point shall not be allowed. All stresls and

thoroughfares should intersect other sireels and §hor01 ghiares at an angle of ninety (90)
é{‘gf@@: untess otherwise approved by the City’s Engineer

Arterial and collector sireel intersections shall have properly line comer clips with &
minimum tangent distance of thirty (30) feel. Residential strests shall not normally be

o
b
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required to have a cormer clip at their intersection with other streets or thoroughferes, bul a
25-foot by 25-foot sidewalk comer easement will be requirad.

Curb radii &t intersections shall have 2 minimum radius of *h'f*ﬁy (30) feet along arterials,
twenly-five (25) feel along’ collectors and twenty (20) feet zlong residential streets,

N

2
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TNy @ streets intersect al an angie of other than ninety (90) aﬁgre@o the City
&?;ai re »i{-ez»\;amcﬁ comment regarding non-standard right-of-way corner clips and curb return

2.9 Relation to Adjoining Streets

Thes 32@5‘;’: of streets d%égneﬁ for the development, except In approved cases, must
cmma?«cé with stre ‘%3 lready dedicated in adjacent developments, Where no adjacent
connections are pl izs%ccé, the streels must be the reasonable projection of streels in the
nearest subdivided tracts and must be continued to the boundaries of the tract development,
so that other developmentis may eventually connect with the propossed development.

Al zm in asse{:i‘%om of & new subdivision street with an @yzs;czmg boulevard arterial, the
{ the subdivision shall a::ommc:% a medizan opening in the boulevard, unless
d by the City in writing.

Strips of land controlling access (o or egress from other property or any street or alley or
having the effect of rastricting or damaging the adjolning weper%y for deve f:g;ame or
subdivision purposes or which will not be taxable or accessible for special improvemenis
shall not be permitted in any development unless such reserve strips ars conveyed (o the
City on fee simple. The City Planning Director or the City’s Magg;zb@e' makes this
determination. When such access is %wm to maintain permanent City owned utilities, the
roadway will be an improved right-ofway. If the uliliies ars ﬁmgzgraw an improved
easement may be approved.

Cf?

2.10 Dead End Streets, Cul-de-Bacs and Courts

Cub-de-sacs are permilted and encouraged within residential subdivisions,
! i er access (o all | i@ and shall not exceed six hundred {6{) j
he center of the cul-de-sac to the center of the interse f?{} G e:ﬁ {nota

5 § i 4 ]
dead-end street). Specific a&;pema of the standard cul-de-sac §{:»sss‘gr are given in Figure
2.18. In lleu of the typical design shown, the City may approve alternative concepls fora
specific application

fi\ ial streets may have a maximum grade of seven and one-half (774) percent, fora

Taximum contl inuous s;t stance of two hundred (200) feet. Collector streets may have a
maximum grade of six (8) percent. ‘Residential streets may have a maximum grade ofeight
(&) percent, unless s:)t%ef vise approved by the City, where the natural topography is such as
o require steeper grades. All azawtg must have @ minimum grade of at lsast five-tenths (0.5)
of one (1) percent. Centerline grade changes with an algsbraic difference of more thanone
{1} percent shall be connected v '%h veriical curves in compliance with the minimum length
reguirements set forth in Table 2.2.

i
B



Design Standards

2.12 Pavement Design

Pavament and pavemeant subgrades ( f'i?;%céway and Firelanes) shall be designed based on
representative onsite soll sub-surface conditions. FPavement design cazcuiai {”}ﬁ‘* shall be
prepared by Professional Engineer licensed in the State of Texas and be submitted with the
preliminary :;of“%:aimct on plans for review as part of the cem%zuc’* on plan review process, The
submitial shall include the pavement design traffic loadings and design life,

Pavement and subgrade shall be as follows:

A Residential and Firelane Pavement: Reinforced concrete pavement thickness shall
be determined by pa vement dasign calculations. Minimum thickness of reinforced
concrele pavement Q%a il be no less than six {ﬁ} inches reinforced with No. 4 i:;:;e*s al
18-inch centers both ways. Camc ete strength shall be CAPCOG tem 3033
~

Class C (4,000 psi Compressive Strength in 28-days), with a cement conter i&f mi
less than 6 sacks per cubic yard, Subgrade preparation and thickness shall be based
on pavement design calculations and shall be lime stabilized no less than six &)
inches in depth. All curbs shall be 687 monolithic barrier curbs,

B.  Arierial, Minor Collector, and Maijor Collector Pavernent: Reinforced concrete

z} vement thickness shall be determined by pavement design calculations. Minimum
hickness of reinforced concrete pavement shall be no less than eight {8) inches
fnfo ced with No. 4 bars ai &-inch centers both ways. Concrata strength shall be

(‘AW{“OP ftern 303.3.4.2. Class C {d ,000 psi Compressive Strength in 28-days), with
a cement content of not 5%5 than & sacks per cubic vard, Subgrade preparation and

thickness shall be based on ;aavemem design calculations and shall be lime

stabllized no lass than eight (8) inches in depth.

C.  Subgrade: Subgrade design shall be based on represeniative onsite subsurface soil
conditions and testing. Testing shall be in accordance with the CAPCOG S;an dard
Specifications for Public Works Construction and be completed by a geotechnical
esting lab. The gectechnical mv%mga%a% shall be submilled 1o the City as mz‘% of
the pavement design submittal. In genersl, the soils testing shall include
rspfesemaﬁva s0il borings of the site and %h@ igsting of Atterburg limits. Based on the

esting resuits, the pavement design shall provide the pert m%'ag@ of the subgrade
%“f“@aab lization proposed. Stabilization %ha&ii span the width of the streel, back-of-
curb to back-of-curb, plus twelve (ﬁz inchas meg,r@ nd the %as ck of curb on each side
m% be a minimum of six (6) 1 m}*s in depth for 8-inch pavement and eight (8) inches

n deoth for 8-inch pavement, unless grealer exients recommended by ‘?zc
g ctechnical investigation, Quuqz ades &;h ibeq “‘@cﬁamcaifcorrm{‘t s to ninety-
five (95) percent standard procior densities at oplimum moisiure

There shall be no driveway cuts unless approved by the City. Contractors shall perform a
horizontal curb cut for all driveways. Future driveway culs on existing sireels ¢ i hall have
proposed driveway pavement constructed within 48-hours of ds’vcway gxcavalion or a
temporary concrete mud mat shall Ef;e%» congtrucied io profect the exisling sireet awg rade
from excessive moisture penelration or moisture evaporation.

13
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TABLE 2.2
CREST VERTICAL CURVES

Speed | Coeffof | SightDis

Py ??é{;iiﬁ?‘s o {?%g

; — - k{j‘;:iz ~ ; ?2% o
20 (.40 106.83 125 8.59 10
25 0.38 148.70 150 16,18 20
30 0.36 103.5¢ 200 28.20 30
35 0,34 248.72 250 4655 50
40 0.32 313.67 325 74.03 80
45 0.31 38312 400 110.44 120

{a) AASHTO; p. 16

14
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TABLE 2.2. Cont'd
CREST VERTICAL CURVES
ROUNDED
MINIMUM LENGTH OF VERTICAL CURVE IN FEET
For Speeds and K Values Shown Below (L-KA)

2 10 20 40 80 100 180 240
3 15 30 60 90 150 240 360
4 20 40 80 120 200 320 480
5 25 50 100 150 250 400 500
6 30 60 126 160 300 480 720
7 35 70 140 210 350 560 840
8 40 80 160 240 400 840 560
9 45 g0 180 270 450 720 1080
10 50 100 200 300 500 800 1200
I 55 110 220 330 550 880 320
12 50 120 240 360 600 980 1440
13 65 130 260 390 650 1040 1560
14 70 140 280 420 700 112 1660
15 75 150 300 450 750 1200 1800

15
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TABLE 2.2 Cont'd
SAG VERTICAL CURVES

Design | . Béﬁgﬁﬁﬁngg |

Speed | Coelfof | SightDist | Ro

{mpPHy | Friction(a) | (Ft) | Design (Pt
5| o4 | T2 |
20 0.40 106.83 125 14.75 20
25 0.38 146.70 150 23.56 30
30 0.36 193.58 200 34,78 40
35 (.24 24872 250 48.69 50
10 0.32 313.67 325 55.69 70
45 0.31 383.12 400 84.31 80

(a) AASHTO, p. 316

(b} AASHTO, p. 312

16
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TABLE 2.2 Cont'd
SAG VERTICAL CURVES
ROUNDED
MINIMUM LENGTH OF VERTICAL CURVE IN FEET
For Speeds and K Values Shown Below
(L-KA)

Z 20 40 80 80 100 140 180
3 30 60 90 120 150 210 270
4 40 80 120 160 200 280 360
5 50 100 150 200 250 350 450
5 56 126 180 240 300 420 540
7 70 140 210 280 350 490 £30
8 &0 160 240 320 400 560 720
9 90 180 270 360 450 6530 810
10 100 200 300 400 500 700 900
" 110 220 330 440 550 770 590
12 120 240 360 480 500 840 1080
13 130 260 280 520 650 910 1170
14 140 280 420 580 700 8980 1260
1 150 300 450 6500 750 1080 1350

s
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2.13
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Parkways, Grades and Sidewalks

h=s

M parkways shall be constructed to conform {o top of curb grades with a standard
fransverse S[QQ% of one-quarter (¥4) inch per foot rise from top of curb to right-ofway.

s

Where the natural topography is ssuch as fo require steeper grades, ransverse slopes

{excepi for sidewalk) up to three-quarier (%) inch per foot may be used with approval of the
u!ty
Sidewalks shall be provided for all residential strests in subdivisions zoned for one- or two-

family dwellings and on all streets designated on the 8’3(353;8@ Master ”f”!“ oagiﬁaf@ Plan.
Barrier free ramps and sidewalks along screening walls, landscaped areas, trails or in parks,
shall be installed by the Developer with sireet CG”&"Si‘UCLGﬂ and the sidewalks in front of
residential lots shall be inslalled by the home m der. The City may require sidewalks in

other locations. Where provided, ‘ihe e s&aii ot be less than four (4) feel in width with the

inside edge of the sidewalk to be placed one {”% foot off the prop eﬂy line and located wholly
within the dedicated sireet rg’%&c:}?wmgs sic ewaiz\ corner easement or road @a sement in m@
case of private streels. This requirement may be waived by the City Councll

Sidewalks placed adizcent 1o the back of the curb must be six (8) feet wide and approved by
the Ciiy's Engineer.

idewalks ghall %* of concrete having a minimum of 4,000-psi comprassive strer ’1(5#%‘ in28
dey . The concre ih ckness shall be four (4) inches reinfore Wci with No 3 bars B-inch
centers both fi S ominimum of 1% inches of sand must be placad undersi c‘awca
Subgrade (i rzc;fuc ing Sazzd} shall be mechanically compacied to %% ansity.

oy

Driveways

A Residential: Residential driveways fo serve two car garages shall be not less than
eleven (11) feel nor more than twenty (20) feel in width &t the property line. The
width of the driveway will be larger at the garage for a three car (width o be twenty-
et aat). Shared driveways and garages larger than three cars shall be acase
by case basis. ?\ﬁ,\m@m jal dri iveways shall be separated from one another by a
distance of at least ten (10) feet. The radii of all residential driveway returns shall be
3 minimum of five (8) “feet and shall not extend past the adjoining property line. The
Iriveway approaches devoted o one use shall m‘% occupy mors than sixty percent

(60%) of the frontage abulling the roadway or alley.

B Multi-Family and Non-Residential: Driveways providing access o multi-family ornon-
resideniial uses shall generally have widihs between iw& nty-four (24) and forty-five
{@:}} f@ twhen measurad at their narrowest point near, or at, the property line. The
i urn radius for these uses shall be twenly {2{}; @w Larger radil are encouraged.
Lm ations on permissible locations for in%@ drive wa;sya are addressed in Seclion
2.6, Ww way Locations. Driveway radii returns shall not extend across abutling
nroperty lines.

*; “’(

¢ information and Controf Devices

mz
]
=g

o

‘ﬂw feveloper shall arrange for the installation of all pavement striping, requlatory, waming
ind guide signs, including posts, as shown on the approved plans. Street name signs shall
& installed at each inters e;;a:: ion, All traflic control devices shall be designed in accordance
Jith the current addition of the TMUTCD. BExamples of requiatory, warning, information snd
guide signs are as *’e%%r;:wsl

b

n.: S
(.i"}
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A Regulatory signs shall include, but are not limited to, STOP, 4-WAY, YIELD, KEEP
RIGHT and speed limit signs.

B, Warning ségnﬂ shall include, but are not limited to, DEAD END, NO OUTLET
DIVIDED ROAD and PAVEMENT ENDS.

C.  Cuide signais shall include, but are not limited to, streel name signs, DETOUR
direction arrow and advance armow.

D, Traffic striping shall be provided by the developer as shown on the approved plans.

The street signs shall be extruded and engineering grade. Sign posts shall be galvanized
steel and set in concreie. The developer s responsible for the expenses incurred by
the City for manufacture and insiallation of the :

218 Street Lighting

All developments shall be provided with streellights. In, general, lights should be localed at
street Intersections and at intervals no greater than four hundred (400) feet c%paz” Streetlights
should be the eﬂgz} valent of 175-walt mercury vapor fdures on minor residential sireets. All
collector and arterial, or commercial streets shall have sodium vcépar fixtures with a minimum
wattage of 250 or 400 walls as direcled, in writing, by the City. In some instances, the Cily
may require greater wattage. For sll median i :g?% s, as-builts must be provided to the City for
final acceplancs.

reet lighling shall be required at each residential subdivision inlersection. Streat name
signs and regulatory signs Wﬁu red at ‘nf«sz éf»rg@rfm n shall be atiached to & street light.
‘s‘r aet light and reguiatory signage shall be installed in accordance with all TMUTCD
requirem mzts—; Streel tighis %se%we@ﬂ %% eet M’a actions shall be ai the projection of a

property line between owners.
2.47 Barrier Free Ramps

Barrier free ramps shall be provided in all commercial areas and in residential areas which

have sidewalks. Ramps shall be located 1o provide access .in accordance with the stendards
set by the Americang with Disabilities Act (A.D.A) at all pedestrian sidev mim and mest all

Texas Accessibility Stendards (TAS). Lay down curb:: and ramps shall be co @ct@d at all
street intersections and driv iveways whather or not sidewalks are baing in a % Lay down
curbs and ramps shall be constructed by the developer. The {sev@imef 2.)@ responsible
for paying for and arranging for all TAS design reviews and post wm%sm n inspections,

Resulls of TAS inspections shall be provided to the Gity.
218 Off-Street Parking

All parking areas and spaces shall be designed and constructed in accordance with the
following requirements:

Ao All parking areas and spacas shall be designed and construcied so as o have free
ingress and egress @ %a Him

9]

3.

B. No parking space or parking area shall be fieﬂgnw 50 &s 1o require a vehicle o
back into a public sireetl or across a public sidewslk, excepl in the downlown overiay
district, as defined by the City.
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Minimum Dimen for Oif-Street Parking:

1. Ninety-de gree parking (‘Figures 2.4z and 2.4b) — Each parki ng space shall
not be less ’ti"z:m nine (9) feet in width and eighteen {18} feel in length with two (2)

feet cz? overhang belwaen curb and sidewalk or property line (20-foot minimum), Dual
head in @ﬂf%{ ﬁg w{lﬁ«::()@fiz should be a minimum of twenly (20) festin length; Alsle

s

width shall not be less than twenty-four (24) feetl.

2. Sixty-degree angle parking (Figures 2.5z and 2. 6‘ } — Each parking space

3?} il be not less than nine (9) feet wi dsn ;::@ pendicular o the o ?sk ng angle norless
than twenty and one {enth (20.1) fee ength when measured & ghz angles o the

building or parking line, fvgaﬁeumrnfy space shall be not less 1%1& ourteen and one-

half (14%) feet for one-way traffic or %ﬂzer‘tyw Vo (22) ?@Gif(ﬁ’?\f\!()%ﬁ:c:y traffic
perpendicular to the bullding or parking li

3. Forty-five-degree angle parking (Figures 2.8z and 2.6b) — Each parking

space shall not be less than nine (9) feel wide parper ada cui &? '{O e parking aﬁgie nor

less than nineteen (19) feet in lengll mea gles fo the building
euver ;

ih

ang
E”m w@‘ve (’i ) feet for one-
1) fest for two-way im fic perpendicular to the building or

or parking line. Man
way trafiic or twenty-one (
parking line.

Parallel Parking — Each parking space shall not be less than nine (9) feetin
wi ‘i and twenty-two (22) feel in length. Maneuvering space will nol be less than
twenty (20) {eeé

4

%

5. Handicap Vgﬁs%@ Parking — Handicap parking spaces are required to meet
ADA and TAS f%wgii Uons.

8. When off-street parking facilities are located adjacent to a public alley, the
width of said alley may be utilized as a portion of the mansuveri ,g space
requirernant, provided the alley is paved.
7. When off-sireet parking faciliies are provided’ in excess of minimum

' | king fa

n spacified, or when off-street par
s chapler, said ‘fwfrzre»ez parking f
i

:cilities are provided, buinot
3 3
wwirements for parking and maneauverir

shall comply with the
space herein specified.

bl

\Efﬁ

Paving Standards:

i Unless otherwise aporoved by the Cily Councilor as gp@c fied in these
standards, a% [ parking lots shall be paved with concrete or asphall and designed
according to City standards and specifications. The parking lanes must be cleatly
marked by approved paint, butions or other material. Al driveway »;:aprcmc i8¢ shall
be constructed of concrete in the same sfrength as the adjacent street and shall be
curbed per Cily standards.

Z. The pavement within a designated loading area shall be de fg:‘zafi and
construcied to carry the additiona! loading of memmmé% goods, sanitation pick-up,
ate., in order 1o prevent any unnecessary failure in the pavement iiself. The
p%vamwzi design shall be included In the engineering construction plans and
spscifications and submitted to the City’s Engineer for review.

20
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o

L

L.

3. Fire lane pavement shall be a minimum of six (6) inches with lime stabilized
subgrade. Concrete strength shall be CAPCOG ltem 303.3.4.2. Class C (4,000 psiin
28-days). Asphalt firelanes are not permissible, unless approved by the City.

All entrances or exits in a parking lot shall be a minimum of thirty (30} 1
beginning point of any corner radius,

A

All entrances or exits in a parking lot shall be a minimum of xwemyvffm; 52@} feet and
a maximum of forty-five (45) fest in width, unless One-way, in which case they shall

both be a minimum of twelve (12) feet, or as approved by the City Coundil.

The driveway approach angle to any parki ing area shall be a maximum of sixteen
(zb) dw‘wes the dewm&z@ al }gi esam a:a: murm often (1 ' >
i

E% neer.

No parking areas or parking spaces shall be allowed to pav{; over or iz
right-cf-way, with the exception of approved enfrances and exils, w zia% i”;; ;, 3’
Councll approves a site plan provided be the developer

s

o designed an

Any lighting used to fluminate any off-street parking area shall be ¢
i any adjoining

constructed as to direct the light onto the property am‘ away
property or, strest.

.«g
o]
=
= {
o]

All muiti-family and commercial parking areas and parking spaces shall be designed
and constructed {o protect adjacent residences from the direct glare of ?‘z@acﬂig%‘s%s of
vehicles using the parking area.

Al multi-family, retail, commen cial and industrial ¢ pagk nig lots shall be required to
:}mmﬁe g fire !ane with a mini mum width of twenty-four { 24) feet (requires minlmum
thirty (30) foot inside curve radius

No City street cu ih, alley or street pavement may be cut, or cored for drainags,
without a permit from the City.
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FOR TWO-WAY TRAFFIC THE AISLE WIDTH MUST BE INCREASED T0 2%
(CLEAR DISTANCE OF 24.37)

50" Parking — Double Row

FIGURE 2.5a
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607 Parking ~ Single Row

FIGURE 2.6b
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AISLE WIDTH SHOWN IS THE MINIMUM FOR ONE-WAY
TRAFFIC. FOR EASE OF OPERATION AND FOR LONG ROWS

OF PARKING, WIDTH SHOULD BE INCREASED APPROXIMATELY &' 4 O
FOR TWO-WAY TRAFFIC THE AISLE WIDTH MUST BE INCREASED TO 21
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45" Parking — Double Row
FIGURE Z.6a
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Section 3 STORM DRAINAGE FACILITIES
31 Introduction

Dramaﬂe facilities shall be designed and constructed at such locations and of such size and

dimensions to adequalely serve the development and the contributing drainage area m%mve
the development, as well as the affected areas downstream. The {%@v ioper shall provide all
the necessary easements and rights-of way required for drainage struclures including storm
drains and open channels, lined or uplined. Easement widths for storm drain pipelines shall
not be less than fiftesn (15) feet, and sasement widths {or open channels shall be at least
fifieen (15) feet wider than the top width of the channel. In all cases, easements shall be of
an adeguate size 1o allow proper maintenance.

The design, size, type and location of all storm drainage facilities shall be subject to the
review of the *’Jiiy’@ Engineer and acceptance by the City. The fequw@m@ms set forth herein
are considered minimum rerg sirements. The developer and the developer's engineer shall
bear the total responsibility for the “f“%eqvaf"v of design. The review by the City's Engineer
and/or acceptance of the facilities by the Cily in no way relieves the developer of this
responsibility.

Storm drainage releasad from the sile will be dischargad 1o a natural water course or storm
sewer system of an adequate size fo convey the 100-yvear storm runoff expeclied afier
development.

Detention ponds shail be designed for the 2-vesr and 100-vear storm event.

3.2 Storm Drainage Design Criteria
A, General The City of Plano’s current Storm Drainage ﬁ%ign Manuai shall be used
for slorm drainage calculations. Drainage area calculations, storm pipe calculations,
and inlet capacity calculations are reguired with mng; neering plan submitials, ata
minimum. Additional information may be required by the Cily,

@

Storm Fipe Size: The minlmum size storm sewer line shall be eighleen (18) inches.

o

Storm Pipe Mate 1a§ CF shall be used for all stormwater applications, no plastic
pipe will be permittad in the fire lana.

O

100-Year Flood Zones: Where the ﬁmafze’;, &m&rgencu Adrainistration {?%* MA) has
defined a flood hazard area with re ega d to a drainage course, the flood hazard zone
and the floodplain and floodway, i aval %ai:: , shall be shown on the plat and drainage
area map. Any development proposed wi ?hm a flocdplain shall complete a flood
study o determine that the proposed development meets the City's current floodplain
management ordinance and will not be detrimental to any other property.

B, Local 100-Yesr Flood Zones: 100-year flood zones shall be determined for non-
FEMA creeks or streams {(flowing or ;"s{;i} within a subdivision.

F. Access: Storm drainage facililies shall im::’;a:i@ all elements of a drainage sys!
consisting of streets, alleys, storm drains, channels, culverts, bridges, swales ar‘;@
any other facility ‘ihf@ug?‘ zc%% or over Wh’ch storm wa*‘i@r ﬁowg, all of which tha City

3

must have a right in, either in the form of a dedicated right-of-way, floodway or

Pl

drainage sasemenis

ey
&t
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G.  Storm Drainage Management Plan: All new subdivisions shall provide as part ofthe
subdivision review pro {;e ss & complete storm drainags managemeant plan. This plan
will include, but not be limit gm, the foli %owmg a complete review of ail on- sits,
upstream and downstream drainage within the impacted watershed; cetem ine all
on-siie and downstream cﬁm ’i&§u faciiit ;z improvements due to the increased runoff
from the proposed development and future upstream and ’ic}wnsircﬁm
developments; and shall contain calculations necessary to determine compliance
with the Standards of Design hersin. The plan shall be done, using current zoning
conditions or iand use prescribed by the City’s Land vjss& Plan fwh%chever creaies the
grestest storm water runoff), with maximum development considered throughout the
watershed, The siorm drainage plan shall show all necessary improvements wilh
flow dala provided at each point of i‘%“si@fﬁ@ﬁﬁ(}ﬁ of water. As part of the storm
frainage plan, the developer shall show a lot grading plan to direct all water lo proper
intersection points avoiding cross flow of water from lof to lol. All upstream discharge
shall be i "‘%@{wptm and carried through the proper intersection points avoiding cross
low of waler from lot 1o lol All upstream discharge shall be intercepled and carled
through the proposed development in compliance with the Standards of Design
herein. All discharge from the ngowa ﬁ@vﬁé&pm@ni shall be desi {;Wd in
accordance with the Standards of Design herein with all necessary improvements
being %nstaé*e:d by the developer {o protect downstream property from damage. Fh
determinat “?z’*m’:m@ sary improvements (o existing drainage facilities downstream
of g m@p@sw development shall be fwmweﬁ by the City’s Engineer for compliance
and adeguacy. Include recessed curb inlets for all streets that are not residential
streeis,

g
.

Storm Water Pollution Prevention Plan: The developer s

Pollution Prevention Plan (SWPPP), in compliance with ai
regulations, for each project. A copy of the & W?ww and Noiic
be on file al the City prior to the issuance of & ing permit,

it provide a Storm Water
CEQand N H@Ziﬁ‘;
€ 0o

all
T
siice of Intent (NOI) shall

F“”?

emptions: Al the City's discretion, elternative storm sewer design criteria and

aiwédgzms may be cam e%e d for special or unigue development cases. The

§‘§€3fﬁ€siiv~, design crilerna m onsidered by the City, on a case-by-case basis, and
‘zinage design Cﬁi ia shall be approved by City Council.

“owoo

m
@
3
2 |

ction 4 VEGETATION

seeding, sodding and fertilizer requirements are 10 be compieted in accordance with the
ai Area Council of Covernments {CQ‘PC‘O@) Standards and Specifications and as
modified by the City of Johnson Cily, herein.

sod may be utilized for erosion control. Block sod shall be growing grass sod of the
type specilied in the plans, 80{3 shall have a healthy and fé@me root system, be stored and
maintained in a moist condition from the fime of harvest until planted and be free from
ot S

I be from pr@viom season’s crop mesting the Texas Seed Law, including testing
*eg for pure live seed (PLS = Purity x Germinatio } Hm sh seed of designated

[ ,in iebeled LmO?}%‘x ed bags or containers for inspaclion by the City's Public Works
Department. Seed shall be used within 12- -mot ;‘téfa from the daie of the season harvesled,
wm Buffalo grass i Lm ed, use sead thal is reated with Potassium Nilrate to overcome

28
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4.2 Coverage
The developer shall establish gras nd maintain the sodded or seeded area, inciuding
watering, unfil 2 “Stand of Grass” is cblained. A "Stand of Grass” shall ¢ mmi of 75% 1o 80%

coverage and a minimum of one- ;nch {17} in height. §‘é"f«:az “Stand of Grass” has not been
stabiished within four wewa, re-sodding or re- seedin g shall be required. Re-grading, Re-
sodding and re-seading will be required in all wazzh@d areas and areas that do not grow.

4.3 Planting Season for Beeding

Al Fabruary 1 through May 15 (Permanent Rural Seed Mix)
Green Spanglelop —~ 0.3 LB, PLE/AC,
Barmuda Grass — 1.2 LB. PLS/AcC.
Sid@cats Grama (El Rene) 2.7 LB. PLS/AG.
Little Bluestem (?\éaﬁve) 2.0 LB. PLS/AC,
f?ﬁisgfas {Texoka) 1.6 LB. PLS/Ac.
Hllinois Bundleflowsr 1.0 LB, PLS/Ac.

B.  February 1 through May 15 (Permanent Urban Seed Mix)
Green Sg:;ang% op 0.3 LB PLS/AC.
Bermuda Grass — 2.4 LB, PLS/Ac.
Sideoals Grama (E! Rem, 3.6 LE. PLB/AC
Buffalogras (Texcka) 1.6 LB, PLS/Ac

C.  September 1 through November 30 (Temporary Cool Season Seeding)
Tall Fescue — 4.5 LB./AC,
Wastern Wheatgrass — 5.8 LBJ/AC,
Wheat 34 LE./Ac.

D, May 1 through August 31 (Temporary Warm Season Seeding)
Foxtail Millet — 34 LB/AC.
A mix of seed shall be used in overlapping planting seasons.

No Seeding shall occur during the months of December and January, Bermudsa grass sod
shall be laid during the months of December and Januarv. Devaloper shall be responsible for
establishing a permanent stand of warm season turl,

5
3
&



Design Standards

Section 5 WATER SYSTEN

o
ol

General

The design and construction of the waler distribution system (o serve the development shall
be in aams’d?m:} with good engineering pring g} es, with these Design Standards and with the
equirermnants of the Texas Commission on Environmental Quality (TCEQ). All off-site water
mains shall be sized and located to conform o projected demands in accordance with the
latest Water Master Plan and the compuler model with regard fo the impact of each
development on the axi 3ﬁmg and p*@powd water distribution systermn. No construction shall

&

commence pricr (o the approval of the plans and specifications by the City.

ms

5
=
.,.3

ufficient size o provide adequale capacity for ultimate devslopment.
sized {0 meet ‘i%%\, maximum instant domestic require neni‘s plus an
‘f@ fire protection water. The desi ggw criteria for waler demand shall be

vith the plans and specifi ca*%oﬁ:zs e City reservas the right to require
@q uired for the ps(}w sed development in order (o provi ide m%cmes for

f“g}meﬁ ”";e developer will be e{:::)m nsibie o construct waler lines
eﬁ; in accordance with the latest Water Master Plan, across the

s required b}g the: City. All facilities that are 1o be public shall be
stically manufactured materials,
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fon a case by case basls and shall be furnished with an approved automatic flush
valve arrangement. The developer shall provide facilities sufficient for fire ﬁ{}ws in
accordance with the minimum criteria of the State Board of Insurance or the Fire Code
adopted by the City.

The minimum pipeline size to serve residential areas shall be eight (8) inches in diameler,

and the minimum pipeline size serving commercial, business, industrial, etc. shall bhe twelve

(12) inct Lﬁ; in general, all lines shall be looped with no dead-ends. Dead-end lines will be
jere

3y

s

the standard water main sizes shall be used are noted in Table 5.1,

Table 6.1 — STANDARD WATER LINE SIZES

8 inch 12 inch 16 inch

20 inch 24 inch 30 inch

38 inch 42 inch 54 inch

50 inch 66 inch 72 inch
Fire {l ?w«&: to be calculated with a2 minimum of thirty-five pounds per 3{;%}&?&3 inch (35 psi) of
residual pressure al the fire ‘zycmm with a 35-psi residual in the waler distribution system.
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The following values shall be used when calculating the average dally waler demands,
uniess project specific water demand and/or aclual flow meas u%m@ﬁ‘a are provided:

Table 6.2 - AVERAGE DAILY WATER DEMANDS

J _ Calculation

3.5 persons/unit ' 42?3 gpd/unit

e 120 gallons per person per day

Apariment s 2.5 persons/unit 300 gpdiunit
¢« 120 gallons per person per day

Hospital (Beds) 720 gpd/bed

« 720 gallons per day per bed

Nursing Home 240 gpdived

s 240 gallons per day per bed

Restaurant + 18 gallons per person per day 18 gpd/iperson
Commercial # 1 person per parking space, or 50 gpd/person
s 1 person per 400 SF of building
Sehool e 30 galions per student/day 30 gpd/student
Parks « & gallons per person per day 6 gpd/person
Mobile Home Park s 3 persons per trailer 330 gpdiunit

110 gallons per person per day

5.2 Connections to Existing Distribution System

Preliminary discussions conceming take-off points in the distribution system should be
conducted with %z e City of Johnson City Public Works Department prior fo finglizing the
prefiminary designs of the distribution system, which will serve the development,
Conneclions {o %%”%{: City's existing system will be allowad only at localions where the City has
determined that sufficient quantity and pressures are available io meet me projected
requirements of the development. In general, the connections to the existing distribution
system sheall be made in such a manner to keep "shul-downs” 1o a minimum. Preference will
be given o & tapping sleeve and valve conneclions.

In a proposed development where Cily watler is not adjacent o the properly butis
accessible, the developer shall provide, at his expense, an off-site waler main of sufficient
size to serve his development or as shown on the City's Water Master Plan, whichever is
larger. The proposed development will normally require a loop into the existing water
distribution syster in order o provide adequate water pressure. The loop will be at the
developer's expense.

In general, the City will not approve a development which cannol be servad by extensions to
the City distribution system. Some areas in the Clty may be served by private waler
companies. In those cases, the Developer shall conlact and make proper aiwngez%r?a with
the private water company. The Developer shali aaw;ﬁga be responsible o consruct waler
facilities that meet City refmw’r‘z@ﬂb and a3 shown on the C;eiy s Water ?Jies er Plan. The
City will observe the facilities during construction for compliance with th »s*% standards. This
in no way relieves or reduces the obligations of the developer to comply fully with these
requirements. Under certain circumstances, the Clly may consider 'ngjmxm, of 3 orivate

oo
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£ B

wat >y$i m, which will supply an adequale guantity of potable water for all uses, including
res C’ﬁ‘f’ﬂ;i I, commarcial and firefighting requirements. Such systerns must meet the approval
of the Cit Ly the TCEQ, the Siate Soam of Insurance, and all other approprizte regulatory
agencies. In @@é‘?s{mg an agreement between the © %\g and the developer shall be exscuted
wi embsf the City may acquire the systern when it can be connected into the City's owned
ana operated distribution network. In all cases, the engineering drawings shall show the
source of water for the development.

Location of Facllities

A Pipelines: Waler pipelines shall be located in the parkways between the back of the
curb and the S‘i?é}%i ﬂg?e way See Standard Drawings for utility locations under
‘;wem ent, Water lines installed adjiacent! to a devslopmeant shall be installed the
ength of the frontage.

o

Gate Vaives: Gate valves shall %" located outside the paved streets and shall be two
faet (27) from back of curb of the infersect »;g satmea% In general, gate valves shall be
hon

locaied at strest '%'sa%“ssr&c& ons QACNE‘%I for fire hydrant leads). Maximum spacing of
valves on water lines is 1,000°. All valve bmm mé?* I be encased in a concrate pad
that shall be twenty- *’Ou? inches by twenty-four inches by six inches (247 x 247 x67)

and reinforced with No. 3 steel bars,

C. Fire Hydranta: In general, fire hydranis shall be located at each sireet interseclion
and at nterva on the interior of sach block. All fire hydrants shall have isolation

valves const u ted as described above. No services lines or other conneclions will

be ali @m@d fo the fire hydrant leads.

1. Residential and Duplex: Resider sia% and duplex areas shall have a fire

hydra i:&t eaqm %@"%i sm@ifyau&: ion and at five hundred-foct (800°) intervals on the

z te rior of eac §0§;§< 7 N case, shall ‘iﬁ%% be more than ‘f’@;{ hundred fest (400°) of

se lay from & fire ”gf“’mm: and fire lane to any main building.

2. Multi-Family: Multi-Family areas shall have a fire hydrant a‘é eaa%“s street

intersection and at %hs‘@ hundred-fool (3007 infervals on the mter each block

and ﬁm tlmnes. In no case, shalt ! he & be more than one hundy ed and fi ‘”‘“’y feet
‘ ay from a fire lane or two hundred and fifty feet (250°) from a fire

fydrant to any portion of a building.

3 Commercial, Retall and Industrial: Commercial, retall and industrial areas

shall have a fire hydrant at each streel intersection and a‘i & maximum m? three

hundred-foot (3007} intervals on the interior of each block and along fire § nes. In no

case, shall there be more than one hundred and fifty feal (1507 from a fire hvdrant

and fire lane to any portion of & bullding in any developmant.

Altfire hydrants, which are f)i”’{) xdd in off street righ‘mo?—way, s?‘zaég iave a paved concrele
access road and proper pavement markings, which have been acceapled by the Fire Marshall
and City’'s Engin eer.

Al fire hiydrants shall be marked in the center of the adjacent street with 2 Biue Stimsonite
or approved e m%) Model 88-58A Fire Hydrant Marker.

%“e;f spacing of fire yczfams shali be measured al ong é‘z streel frontage or fire lanes. The
Fire Marshall and City’s Engineer shall review all fire hydrant spacing. When a special
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condition exists due 1o land use, th

g Fire Marshall or City’s Engineer n
hydrants for fire protection.

&.4  Water Service Connections

Aowater service pipeline shall be laid {o each lot with fillings and a metar box in

with the Standard Drawings. Aii sarvice pipelines

, which gémpky water
lot, shall be constructed of 8D

R-8 (Polytube) having & minimum size o

All water services under pavement
ancasement pipe or approved

shall be encased in a minimum 2
squivalent, with no coupl ngg being i

+
inst

" diameter S0
alled under

ray require additional

accordance
to each single-family
fone inch (17).

i

R 21 PVC
ES

the

i

roadway. The ends of the encasement pipe shall be sealed with silicone.

=8

are required for all service

All residential services shall be tapped lo the

saddle. Tapping lees 3 larger than 4-inches.

'C water main using double

an brass

Meter box tope shall be sat one-half inch io one and one-half inch (4" to 1947) above the
curb, and an angle meter icm shall be set six inches (8") below the meter box *o;; Meter
boxes shall have a one-in {’“’} wide %’ t fmm five inches (57) below the top of the box lo
the bottom of the box o 2&'* side facing the lot for service connection. All meler boxes shall
be set at least six r’%fzzh%( "y behind the curb, with a2 *I” etched into the curly adjacent o the
meter box.

A Insialiation of Meter Boxes: Installation of meter boxes with, with reader window

within the lid, for single-family, multi-family, condominium, and

fownhouse

developments may be instal fed only at approved locations. Each single-family and

duplex residence @% i have individual meters laps and box es.
iownhouse, or multi-family developm am‘{a may use allemate
on a case-by-case basis,

HE

Ed
petc]

Condominium,
nstallations, appro

2

rvice pipeline size for commercial and industrial developments shall be designed
by the developer in accordance with the City's adopted Uniform Plumbing Code.
Graater than 250 water connections shall require a coliform sampling station.

5.5 Materials and Installation

Al Before construction of a new wa
with sampia goint locations.
8. Pipe: In general, the water pipelines shall be installed with a mi

!

i

of cover from proposed final grade, unless othen
following table summarizes recommendad pipe

se app“ov%c‘

m
5]

Table 5.3 — PIPE MATERIALS FOR WATER MAINS

fer ling, contractor shall send a flush plan for review

nimum of four feet (4)
by the City. 7 %

aterials for waler pipelines

internal Diameter Pipe Size Pipe Material

G-inch through 12-inch PVC, AWWA CS00, min

mum DR 18




16 inch through 24-inch PVC, AWWA CS00, minimum DR 18

Bar ‘sfxff?zwed Concrete Steel Cylinder, AWWA
C303, minimum Class 150

24 in

inch and larger Bar Wfap‘g&d Concrete Steel Cylinder, AWWA
5

C303, minimum Class 150

i

-

Al waler mains under pavement shall be encasad as follows:

1. &-inch through 12-inch — encase in DR 25 PVYC or approved equsl

2. 12-inch and larger — encase in steel pipe, size and thickness (1/4” min.) to be
approved by the City's Engineer.

Encasement pipe shall exiend 3 fesl oulside of the pavement.

All pipes not under pavement shall be installed in embedment material as shown on
the Standard Drawings.

Al water pipg shall be installed with a “tracer tape” blue in color over the top of the
oipe. Locator marker pads shall be installed at 250 feel along water lines.

Al Bar Wrapped Concrete Cylinder will require a Corrosion Protection System
(CPS). The CPS must ;m designed by a NACE certified Professional Engineer with
considerable experience In corrosion engineering.

1. A detalied corrosion survey shall be conducied along the alignment to identify
notential corrosion problems and recommend a corrosion protection sysiam.

2. Based on the corrosion survay, a CPS shall be designed to include a
Galvanic Protection System. The CPS shall be submitted for review and approval by
the Director of Engineering. The fin !z«z; ée bed and test station locations needio be
shown on the plans and record drawings.

3. Dissimilar metals shall be isolated using insulating kits or other means o

Gate Valves: All gale valves shall conform 1o AWWA C-508 standards with resllient
szat only and shall conform to and shall be installed according 1o the Dasign
Standards and Specifications Manual,

! st All fire nyd*‘a; shall be installed with a six-inch (87) gate valve on the
hydrant lead Eéﬁd located 3+ &:'{ Of* the baclk of curb. Fire hy«;zfums or an approved
iement, shall nstall ad ’f‘mm end of each dead-end line,
Mintmum main size for a fire %yrﬁmm for residential and non- wgid@mf«ﬁiu es shall be
’% ghi inches {3}

Fire hydrants shall be three-way breskaway type and conform to AWWA C-502

a

ainted with two coats of TNEMEC Series 530 Omnithane
o

Fire hydrants shﬁz be &
L, and two coats of primer. Bonnetl fo flange and nozzle caps

paint or approved equ

Q&‘m
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on
i

of fire hydrants shall painted with two coats of TNEMEC Safely Paint Series
Build”.

Fire hydrant color shall be dependent on the amount of flow. The
contractor/developer shall pay for a flow {est fo be performed by aporoved flow
testing company of City choice.

Hydranis are classified according to AWWA CB03 Appendix B as follows:

Class AA: Hydrants that on an individua! test ususlly have a flow capacity of
1,500 gpm or grealer.

§.
e
o]
gﬁ;
g
&

Class A: Hydrants that on an individy
1,000 to 1,489 gpm,

ually have a flow capacily of

<

Class B: Hydrants that on an individual test usually have a flow capacity of 50
to 999 gpm.

Class C: Hydranis that on an individual test usually have a flow capacily of less
than 500 gpm.
Barrels are {0 be painted chrome. | he tops and outlet-nozzle caps of uydmr are 1o
nainted as follows: light blue for Class AA, green for Class A, cranga Tor Class B3,
and red for Class C. These colors shall be as designated in Federal & m“r‘aw 595C.

Water Service Conneclions: %a:z vice pipelines shall b
designs shown on the Standard Drawings. The ma
accordance with the Standard Specifications for (‘Qﬂﬁimmaﬁ. Allc
be compression type or approved equal.

Bends: Joint resiraint shall be installed at horizontal c?z&ngﬁ in directions 45° or
greater and at all vertical change in dtreﬂé ions ’héﬂ require a bend. The restrainis
shall be placed at the bend am:? at the next pipe joint in each direction from the bend.

4

All irrigation meters shall have a testable double check backflow preventer.

Alliron fittings shall be coverad and securad with plastic wrap prior to backill being
placed.

{2
[ ]
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Section6 WASTEWATER SYSTEM

Ganeral

The design and construction of the wastewater collection system fo serve the development
S:“s?ﬁii be in accordance with gmﬁ engineerl **g principles, these Design Standards and the

Y

requirements of the Texas Commission on Envi m*@mema‘ Quality (TCEQ). No construction
shall cormmence prior to the approval of the plans and speciiications by the City of Johnson
Sity. Aé? sewer mains and [ift s 5"??}*%% g%@ag% m si z.ad and OC%i@d to conform to the projected

All faciliies shall be of sufficient size o provide adsqua aa@av ity for the ultimate
development. The wastewster lir nes Shz:zi% be sized to meet the peak- Gay dry weather flow
pius an appropriate allowance for infiliration of storm water. The minimum wastewat f‘

pipeline size (other than service lines) for all dewﬁ pments shall be eight (8) zﬂfchw in
diameter. The design criteria and calculations shall be submitied {o the City with the plans

and specifications. The Clity f@ww s the righito sevc, ire a pipeline of a larger size than that
fequﬁ by the development in order io pmv ide capacitiss for areas outside of the
iopmeant

The standard wastewater main sizes shall be used are noted in Table 6.4,

Table 6.1 - STANDARD WASTEWATER MAIN SIZES

& inch 10 inch 12 inch

15 inch 18 inch 24 inch

24 inch 27 inct 30 inch

23 inch 38 inch 39 inch

42 inch 48 inch 54 inch

0 inch
All wastewaler lines shall be instalied at a depth sufficle m to peomit all water pipelinesto be
above the wa minimum cover of four a'-i} f%"ﬁ i insuch
within nine (9) feet of a

1
stewaler whe f’f’f‘w water ploe E ne has a
waler psm ines either cross or otherwis

d

cases whers e Come Wi
ewater pipeline, the wastewaler pipe is required 1o be PVC pressure pipe with a

<
Y
i
)

X 0

pon

=

=

“

vorking p e; w@m ass of 150 psi.

6.2 shall be used to calculate the av mag@ daily wastewater flow, unless project
€ wastewalar demand & ;ﬁg/‘r\y aﬁ al fliow measurements are provided. he collection
system shall be designed basad on the ;“ eak flow calculations.

[
8]
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Table 6.2 - WASTEWATER DESIGN FLOW

C i‘ﬁ%m%&%ﬁmﬂ
5 perso ns/unit
sidenti 350 gpdiunit
Residential 100 gallons per person per 350 gpdfuni
day
2.5 personsfunit
partment ; 255 gpd/unit
Apartment 100 gallons per person per 255 gpd/un
day
Hospital (Beds) 200 gallons per day per bed 200 gpd/bed
MNursing Home 100 gallons per day per bed 100 gpdibed
10 gallons per person per P )
Restaurant gations per person p 10 gpd/person
day
1 person per parking space,
or
Commercial 20 gpd/person
i ;;sﬁ }on per 400 8F of
School 20 gallons per student/day 20 gpd/student
Parks 5 gallons per person per day 5 gpd/nerson
3 persons per traller
Mobile Home Park 0 gpd/uni
Mobiie Home Park 60 gallons per person per 180 god/unit
day

A peaking factor of 4.0 shall be used in design of wastewater mains,
A peaking factor of 4.0 shall be used In design of wastewaler main

P%we capacity shall be calouiated using Manning’s equation. A roughness coefiicient of 0.013
shall be used.

8.2 Connections to Existing Wastewater Collection Syste

Preliminary discussion concerning entrance points in the collection system shall b
conducted with the City of Johnson Cily Public Works Department prior to finalizing ‘a
preiimmery designs of the collection sysiem. In a propesed deveiopment where Ci a}! waste
W@i@? coliaction facilities are nol adiacent to the properly but are accessible, the developer

hall provide, at his expense, a wastewster interceptor of sufficient size {o serve the
fﬁevempme{%% and the contributing service area (using fully developed flows)

in general, the City will nol approve a development which cannot be served by exdensions
the Clty's Wa&t@weﬁ*ﬂ collection system. Lots with a minimum area of 1 acre may be

a2
i
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A

o

iderad, on a case-by-case basis, f{}; z sepli
agf;g}f"mfzs? iwz‘;i:’ss wii zh approved Wg;'i* system s;

wastews
o meciw o the fC

“

o system, and will require Cily Council
all be de :gﬂe{ﬁ irt the case that the Cily's
on system s wwtrzﬁ@d o the lot, the seplic system can i

ty's wastewaler collection system.

e
e &
S =<
o
e :3

2.3 Location of Facllities

Wastewsaler FPipelines: Reference the Slandard F}rawénga for location of wastewater

h

pipelines under pavement. No w aa{ev fer services can be connecled o wastewaler

mains at depths greater than sevenieen fee {"%f; if 2 service connaclion is required
to & line thal is greater than S@v@r‘wﬁn feet (177 deep a parallel main must be

instelled at & shallower depth, and the service must be connected to the shallowar
line. Wastewater mains ins ’z led adizcent to a devalopment shall be exiended the
31 the development frontage.

All force mains shall have racer wires with p vits every 200 feet and at every b bend, Off
site sanitary sewer shall La’"v%f racer wire with locator pile being g}“} d into the
manhole pad.

\f«‘amegmt{:f Serv cﬁ ‘“‘tpaiéﬁea' Wastewater service p’;’}m%'{*eg shall be laid to sach lot.
ok be PVC pipe having a minimum diameler of four (4)
inches and shall %xi@% %::s the property corner. Wastewater service pipelines shall be
located at the center of h lot and as approved on the final cc}frsi uction plans by
the City. In general, a service pipsline shall serve one lol. Special wastewalerservice
sizing will require City Wastewater Superintendent re v@w and approval prior fo
consiruction., ?“m sewer fine shall be located nearer than five (5) fest from any tres or
structure, nor 1 than ten (10) fest from any water service or maln, Sewer
d 1 ed

services sha

iy
[
ay
o3

o
3y
@
o3
<y
s
&
& o~

Al sewer services shall be connected o the main using a v W onnection witha 45-
degree bend to complete the connection. No {ee connections 2 be allowed.

The service shall be stubbed out a minimum of ten (10) feet from the right-ofway line

and at a depth no greater than five (8) feet. The stub-out shall be capped with a

proper fiting and shall have a single sweep deanout installed at the right-of-way line

and which extends to at least two (2) feet above the finished lot grade. The cleanout

stack shall be seif to grade during construction of the structure to be served and

before a certificate of rﬂc:cug;&m;y will be issued. After the street paving is complete,
GHE

the letiers "1II” shall be cut into the concrete curb to locate the service,

B s In general, manholes shall be located at all intersections of wastewater
o , changes in grade, changes in glignment and atd stances not {o exceed
i rad (500) feet. For sewer line flowlines connecting eighteen (18) inches or
g bove inverl, an infernal drop manhole shall be constructed. Five (8) foot
dli - manholes are required for internal drop manholes. Mar haiwﬁ; shall be

+for foading conditions, and rims be ﬁusai* with surface, when placed under

: loceted in & landscaped arez shall be six (8) inches sbove
in floodplains, or areas with increasead risk of flooding, shall
shall be per Table 8.3. Construct W“nm:ma at both

}% 1er than open cut and at each end of aerig

aa@%@d adiacent or within a roadway, ihe letters
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fines ﬁ‘”;&{ are installed by
cmaﬁsmg lines. When mc%.,z“%m &

“MH” shall be elched info the ¢
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TABLE 6.3 — MINIMUM MANHOLE SIZES

um Manhole Diameter

& and 100 4.0 feet
127,187,187, 217, 247, and 277 5.0 feet
307 36", and above 5.0 feet
. Manholes shall be installad at the ands of all lines.

5.4 Flows in Wastewaters and Their Appurienances

A

Minimum Grades: Wastewster ines should operate with velocities of flow sufficientio
;":mwm excessive dem‘f s of solid materials, otherwise objection: ‘i”}%@ clogging may
esult. The controlling velocity with regard to sediment deposition is near the botlom
Gf the conduit and considerably less mam *b{z maan velocily flowin ;LAE of 2.5 feet par
second {‘%“}5) TABL% 8.4 indicates the minimum grades for waﬁz@ vater | i
Manning's "n” = 0.013 and flowing al 2 6fg:>3.
Maxdmum Velocities: Ths slope of a wastewater should also be such that excessiv
velocities will not damage the pipeline. The maximum desirable velocities of
wastewaters shall be based upon the pipe manufaciurer recommendations not fo
exceed 10 feet per second (fps)

TABLE 6.4 — MINIMUM GRADES FOR WASTEWATER PIPELINES

0.0033
10 0.0025
2 0.0023
15 0.0023
18 0.0018
21 0.0015
24 0.0013
27 0.0071
30 0.0009

a3
&



Design Standards

33 0.6008
36 0.0007
28 0.0008
42 0.0008
45 0.0008
48 0.0005
54 0.0004
50 (3.0004
66 0.0004
72 0.0003
78 0.000

84 0.0003
06 0.0002

6.5 Materials and Installation

A, Fine: Fipe used for wastewater c;c;%imcmﬁ systems shall have a minimum earth cover
of four (4) feet. For depths of ten (10) feet or greater, the wastewster pipeling shall
be a minimum SDR 28,

L

The following table summarizes recommended pipe matarials for waslewsler mains:

Table 6.5 — PIPE MATERIALS FOR WASTEWATER MAINS

internal DiameterPipe Sige | ?am ﬁs"‘m%mi

G-inch through 15-inch ¢ PVC ASTM 3034 (SE‘R 35}

« Forwater and wastewater
separation deficiencies — PVC
ASTM 2241 (SDR 26) or Green
PVC AWWA C800 (DR25)

18-inch and Larger s+ PVC ASTM F679 (SDR 35)

= For water and wastewater
separation deficiencies — Green
PVC AWWA C900 (DR25)

All pines shall be Installed in embedment material as shown on the Standard Drawings. All
pipelines shall be tested

5. Curved Sewers: No vertical or horizontal curves will be allowsd,
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Manholes: Manholes shall be of pre-cast concrete or cast in place and shallconform
to Standard Drawings.

All manholes shall include concrete corrosion protection admixiure per approved
materials list.

8.6 Testing

Al wastewaler lines shall be tested for infillration in accordance with the procedures set forth
in the CAPCOG Standard Specifications for Consltruction. A tel evi ision survey and air lest

shall be performed at the end of the construction period and will again be performed as part
of the fina! testing in the twenly second (22) month of the maintenance period. The {elevision
survey shall include having water inlroducad info the wastewalter line durin ng the survey,
Deficiencies noted shall be pmmgﬁﬁy corrected by the developer. All manholes will be

hydrostatically or vacuum tested. The Cily’s representative shall b% present al a i testing and
copies of the testing reports shall be pmvacﬁ@cg to the Clty upon cornpletion. All expenses for

this work shall be the developers responsibility.
ope ¥

TV inspections on wastewaler mains ar‘aeﬁ {aleral connections shall be performed prior o lime
placement and aft wa% walk-through. . All testing required ‘fa; wastewster lines shall be
COmp bif:’md p?gm i me placement amj after final walk- Fhrough.

5.7 Wastewater Lift Stations and Force Mains

A, General The design engineer shall prepare an engineering design report signed and
sealed by a licensed Engineer in the Slate of Texas for approval prior fo design plans
being submitted for raview,

gnmﬂ%r,ng design re shall include: vicinity map, design flow calculations (using
c-val ma of 120), sym@m curve calculations, pump and system curves, puimp oycle

time calculations, and hydraulic grade line.

A gectechnical engineering report shall be included with engineering design report

with recommendations faf lift station foundatlion, generator foundation, and valve

vault designs. Recommendations shail be made 1o Imit polential varlical ""zf}v::fgﬂem

to 1 inch.

Lift station design shall meet the minimum requirements of TCEQ Chapler 217
design criteria for domestic wasiewater systems excapt whare excesded as follows:

B. Pumps: Minimum of two submersible pumps sized 1© convey the Peak Flow unless
cinmw ise speciiled. Bach pump shall be equipped with a seal failure early waming
system. One QUF"SQ in lift slation shall be equipped with 2 cutter pump. Type 304
siam ass steel chains shall be atlached to each pump and run full length to top ofwet
well. Chain shail be sized according to recommended manufaciurer specifications.

C.  Power Supply: 3-Phase Electric Utility. Single Phase to 3-Phase converlers arenot
allowed. Provide on-site emergency ’;eﬁera*’m with automatic transfer swilch large
enough (o power pumps necessary during peak flow. There shall be a man handle
cutoff installed in the panel.

D, Wet Well: Cast-in-place concrate or pre-cast concrete manhole with concrete
corrosion protection admixiure per approved materials list, suitable for this
snvirorment, or approved equal. Castin-place wet well design shall be signed and



M

ed ‘;; a licensed engineer in the State of Texas. Joints and openings shall be
revent walsr Infiltrati mimﬂ*%mmn &fﬁfei wall shall be accessad through the
luminum hatches with integral safety grate. All rmiaﬂs:mpz:u; ienances

i s the wel well {gL de rails, brackels, fasteners, elc.) shall be stainless

e lea d and lag pump "on” elevations shall be located below invert of the
|

onnecting to the weg well, All wastewster lines
unsires m of the lift station wet W@;L

and all hardware shall be Type 304 stainless steel. Mounting hardware
slude fock nuts or lock washers,

Floal henger, all hardware, bolis, nuls, etc. shall be siainiess steel.

veniad with minimum four-inch (47) siainless steel pipe. Bl onend
be scresned with siainless slee éf«% mesh

Wt well sh
of vent sha

o
@«
=

Contractor shall provide odor control for vent pipe capable of handling aniicipated
loads.

Control floats must be hung away from incoming flow,
Provide level indicating fransducer in wet well and connect to City's SCADA system,

Alr-Powered Mixer System shall be instalied in wet well for grease control. All

mo Gm%sg& wipment shall be slainless stee %:i eference approved materials listfor
equipment manufacturer information.

Litt Station Piping: Pigl mg in the wet well shall be siainless steel with ﬁarg@{j
{ i

b
conneciions. All bolts shall be 318 stainless @i:%f. Pipe shall be rated to withstand
external loadings and internal working pressure and shall meet or exceed minimum
.
H

CEQ reguiraments.

Valve Vaull Th %’é% be cast-in-place or pre-cast concrele. Cast-in-place
valve vault desi ! gned and sealed by a licensed enginger in the Stale of
Texas. Valve vault fsnaii be accessed through the top using Flygt or Bilce aluminum
hatches, Vaull shgii be designed to allow for all parts o be removed without
interference with the concrete walls. Aluminum ladders with Bilco LadderUp safety
post shall be provided. A floor drain with p-trap shall be provided in the floor ofthe
v.fz ve vauit {o drain into the wel well, A flap valve shall be provided on the drain pipe
where it enters me wetwell, Alip §,mra§§ in the valve vaull shall be ductile iron. Valve
vault piping shall include: feange coupling adapter with thrust harness, plug valve, air
f*@ieas,@/’va% um m%ve; and check valve.

Dry weil shall be ventad with minimum four-inch (4") stainless steel pipe. Ell onend
of pipe shall be screened with stainless #8 mesh.

Check Valves: Provide swing check valve in discharge piping valve vault,
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Plug Valves: Provide plug valve in discharge piping valve vault. Plug valves internal
coating shall be Tnemec Series 431 Permashield PL applied at a thickness of 40 miis
DFT or Protecto 401 applied at a thickness of 40 mils DFT.

Couplings: Provide coupling in discharge piping valve vaull. Coaling shall be fusion
honded epoxy powder coating. Thrust harmness and thrust rods shall be instelied for
all COUplings.

Alr Release and Vacuum valves: Alr mieaw valves of 2 y e suitable for wastewater
sarvice shall be insialled along the force main where *m force main would be prone
o trapped air.

]

The engineer shall defermine the valve type and location. The calculations for valy
type and vaive sizing shall be provided to the City.

Provide air release and vacuum valve in dischar ping valve vaull.
All internal paris shall be a non-corroding material such as stainless stesl.

body shall be constructed O stainless steel and equipped with intake and discharge
flanges

Eleciromagnetic Meler: Provide electromagnetic meler in a manhole thal is

connecied fo the SCADA system. The sensor shall be rated for NEMAS 3%%8

and shall allow for permanent submergence up to 10 f of head pressure, x{;g%gzaw
£

@
@
X
«
&
o

shall ensure adequate upstream and downstream pipe length o ensurs accurale
flow measurement. install non-clog submersible sump pump with float switch In flow
meter vaull.

Jib Crane: Provide a freestanding iib crane capable of lifting equipment out of the wet
well and valve vaull.

Control Panel Electrical: Control panel shall be Type 304 slainless steel with hinged
door and lockabie latch installed minimum 13-foot (3" above ground. A Type 30
stainless steel sub-panel with hinged door and lockable latch ;@%;;%i be installed
outside of wet well for motor lead connections. Subpanel o be minimum twelve- inch
(12"} tall by twelve-inch (12") wide by eight-inch (8") deep and shall be minimum
twelve (12" inches above ground elevation. Both shall be walertight and "“vgx«ﬂﬁ}a

The conirol panel shall contain all the slectical componenis requirad for complele
functionality of the lift station and SCADA system.

Al breakers and motor starters shall %@@ Sguare D brand, al
ori

socket, control power shall be 120 volts, phase and primary voltage 1o be
determined. Provide shelter over control panelto m‘@%@c;fom lighining and weather.

Approved shelter manufacturer: Shelter shall be designed to withstand wind loads.
Shelter shall be designed by licensed engineer in the smt, of Texas.

1
‘3>
e
)
O
al

Integrate lift station control with City's SCADA System. Approved SCAL
. :

shall be determined by the Cily of Johnson City.
Automatic Controls:

LS 100 Transducer with Float Backup.
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Weighted Floats: On, Off, Lag Pump On, High Water Alarm, Low Level Alarm.

CQ({ i Schedule 80 PVC electrical conduit shall be used for all wiring,
nde &; ound conduit shall be buried minimum 18",

Conduil shall be minimum three-inch (37 LD,
All conduit ends shall be sealed o prevent gases from enfering.

Site: Fanced area shall be minimum 307 x 30, area shail be accessible from a strest
or access easement with concrete hammerhead driveway.

Fernce shall be 8' solid masonry.

Gate shall be 8 high welded steel 16’ sliding gate.
Th@ area within the fence shall consist of minimum si-inch (87 compacted flexbase
vo-inch (27) crushed stone topping. Stone shall be one-inch {17 non zma% in

§

size, Ge @wﬁ&%e fabric shall be put down before any stone is pulin pi:%{,w,

£

The access road shall be minimum fifleen feet (187 wide consisting of sbeinch (8")
inforced concrete and shall %’zgzve a oomreia drive approach H at street connection.
Access o be cmm,zvu%@d per City of Jobhnson Cily Siandard Construction

O

Culveris and or trench drains shall be installed as needed for drainage.

Frovide LED sile lighting.
Bite Seleclion and Reguiremenis: Site Selaction — The following are the minimum
criteria that shall be mat %«*z lift station site:

The station should be located as remotely as {"Z}‘EW{} e from popuiated areas. The
station site shall not be located withi n 4:39 feet of an existing or proposed resident]
dwelling and 100 feet from & residential ol

iift
i

The station site and its access shall be dedicated to the Cily ?% simple, The fencing
setback shall be 20 fest from the easement line to allow for a landscape and
drainage bufler,

é% sfation ei% a%%i be located so it may serve as much of the entive sewer

Provide a 1-inch potable fraeze-proof water service with a 1-inch angle siop and
double check valve shall be installed in an ;:agsmgf iately sized meter box.

Provide a fire hydrant at lift stafion site, Install bollards around fire hydrant.

Lift station p"f}is‘xg shall be designad with an additional emergency bypass pump
connaction, allowing the station to be operaled with the primary pump(s) oul of
service for an extended period

by Duran

The force main must be designed to abate any anticipated odor. Reliner
i 1arge.

z

1 p
Inc. drop bowl w%? fo rm%. : hood shall be installed at force main disch
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Force Main Piping: Force main piping to be green in color. Pipe lype shall be DR-14
AVWWA (-800 for pipe sizes up 1o 8"

Force main g)%;»'ng shali be fused HDPE or Ductile Iron Pipe with Protecio 40
for force main sizes over 8" with minimum 200 psi pressure rating. Owner shal
approve prassure raling of proposed piping prior 0 installation.

;ng

Sf O

Force main line shall have a tracer wire with a locator pit every 200 fest.

Force main shall be hydrostatically tested to 150 psi for & minimum of four (4) hours
to ensure there is less than 1 psi of pressure loss.

Force main pipe shall be designed 1o mesl the working pressure requirsments of the
particular application. %’Z)m’gn calculations and pipe selection shall be submitted {o
the City for approval prior to installation.

Odor Control: Contractor shall provide odor control capable of handling anticipated
¥ ¥ 4
loads,

Acceptance Testing: Both pumps shall be pulled and reinstalied {0 check for proper
alignment of guide rails and access cover

Both pumps shall be run o check for proper rotation and operation and 1o make sure
both are ps‘o;:: ﬂy seated after reinstallation.

All glecirica] components shall be tested for proper operation.
Pump supplier shall issue a Certificate of Operation verifying all components have

heen tested and passed along with performance curves. Two (2} copies of 0&M
manuals shall be submitted to the City of Johnson City.

P

Provide a minimum two (2) year warranty of all sguipment.

45
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Section 7  MISCELLANEOUS REQUIREMENTS

7.4  Grading

Al grading shall be completed before the start of utility and paving operations. A sheep-foot
roller shall be utilized for compaction of all fill material, There shall be no material larger than
six {8) inches used in the trench

7.2 Grading Permit
A grading permit (Exhibit 7.1) shall be obiained o m@ r to stockpiling or filling property with
the City limits, Care shall be tgken to aveid filling in drainage S‘N&f@?, creeks, wellands, efc.
Erosion protection shall be installed around stockpiled or stored material until grass is
established. f fill is placed for use other than stockpll mg or storage, a graaing plan shall be
prepared by a Professional Engineer registered in the Stale of Texas and submitted with the
arading permil. Densities shall be nd proper compaction technigues used when

fi ! =

f oI

Engineer registered in i%ze State of Texas shall

ithin a stream or creek (flowing or not) flood

il ear a creek or stream or
7

{ . VS o ne
possible drainage way, the 100-vear floodplain shall be sﬁ. ked by & registered surveyor.

A Trench Backfili — City Right-of-Way
1. No conorete stresis shall be open cut by ulility companies without Cily
pproval, by permit, Utilities crossing concrete sireeis shall be tunneled or bored.

o~

an i &
Tunnel g or boring methods shall be approved by the City prior to installation.

?A Asphalt streets may be open cut, by permit, Backilll above ulilities shallbe
crete stabilized sand or cement. The asphalt pavement shall be repaired per City
de%aiél
3 ﬁ‘x? %mm ch backfill is to be mechanically compacied 1o 98% Standard Proclor
Densi 15 n City righ *%,swc»?wwagf The compaction may be obtained by mechanical
fampin mé% ing, etc. No water jetting is allowed. In the parkway, the b wokiill material
may s.:sa =mm f‘ne excavated %a{émh, except no rocks larger than six inches (87) shall
be used, Material from rock or shale ,‘;caa;a%tm shall not be used. h contraclor for
{he ulility com mmg or the utility cornpany shall furnish density reporis from a

materials testing company verifying the dens %fas‘: Densities shall be taken al sach
-4 .

twelve-inch (127} ift st & maximum spacing of 300 fest.
Parkway Cleanup:

The contractor for the utility company or ulllily company shall remove any rocks,

topsoll, or excess trench material from %h@ narkway and replace any disturbed sreas
with grass sod.

e
[



CITY OF JOHNSON CITY
FILL MATERIAL REQUEST FORM

The following property owner has requested to place film material at the below noted property
location(s). All filled material placed is to be relatively clean and free from debris. The city of Johnson
City is not responsible for any placement, distribution, removal or testing of material that is placed at
the below noted location. The City may require that fill material be removed from the site, if discovered
that non-suitable material has been placed.

Any fill material placed or dispersed at the designated site shall be graded and compacted so as to
not significantly affect or impede any existing drainage flow nor is it to be placed in any area
designated as flood plain. An engineering grading plan shall be submitted to the City for review, if
deemed necessary hy the City Engineer. Methods of placement and compaction of fill material shall
comply with the City of Johnson City specifications. Laboratory testing may be required at the
discretion of the Cily Engineer. Placement of material can only occur afier a site review has been
conducted by City of Johnson City Public Works Department representative and approved to place
fill has been granted by the City Engineer. Signature of all below noted parties are to be in place prior
to fill material placement.

Proper erosion control devices may be required at the discretion of the City of Johnson City. if
required silt fencing and other erosion control devices are to be installed and inspected by the city of
prior to any fill material placement.

Areas or Localions of Fill Material Placement:

Signature of Property Owners(s): Phone:

Name of Project Where Material Originated:

Name of Contact/Representative: Phone:

Signature of Property Owner Contact/Representative:

Signature of City of Johnson City Representative;

City Engineer Comments:

(SEE BACK FOR INSTRUCTIONS)

EXHIBIT 7.1
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INSTRUCTIONS FOR
CITY OF ANNA FILL REQUEST

Permanent Placement

A, Grading Plan prepared by Professional Engineer registered in the State of Texas.
Grading plan should have proposed and existing topography, including creeks,
draws, floodplains and existing tree locations.

Limits of fill to be staked in the field.

Erosion control shall be in the form of an approved SW3P.

No fill in drainage ways, floodplains, or wetlands.

No trees to be removed without approval of City Planning Department.
Maximum slope is 3:1.

Grass fo be established within 21 days of placement.

Compaction to be 85% density using a sheep foot roller in 8" to 12" lifts.
Density to be verified by certified materials testing lab.

~ T e T mMmUO®

2. Temporary Stockpiiing

A. A stockpile location map shall be prepared by engineer showing stockpile location,
existing topography, including existing creeks, draws, floodplains, and tree
locations.

B. fems 1-B through 1-G shall apply.
Material may not be spread without City approval.

o

D. If stockpile material is decided to be used as permanent fill material, it shall be re-
spread and placed per 1-H and 1-1.

3. Signatures
A, Property owner must sign permit.

B. All Contractors furnishing material to the site shall sign the Fill Material Permit and
have a copy at the receiving site or on each fruck.

C. Contractors without a signed permit shall be turned away from the site.

4. Miscellaneous

A. Violations of this permit can result in citations for owner and dirt generator with
fines up to $2,000.00 per violation.

B. City will inspect dirt placement.
C. All fill material placed is to be relatively clean and free form debtis.

CATMIS102Fill Reguest
CAT/em EXHIBIT 7.1 Cont’d.
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7.4 Additional Permits or Approvals

Developer or developer's representative is responsible for obtaining any other approvals or
permits neadad for thelr development, for @mmg:&i{a: TCEQ, FEMA, elc. prior io start of
construction. Permitting from TxDOT must be through the City. The developer shall be
responsible o prepare sl necessary studies ':mc:% documenis required to complete this
process. Copies of the permits/approvals shall be furnished to the City

7.6 Retaining Walls

A, Retaining walls or concrele slope protection shall be instalied where lot slope is
greater than 311

@

No raliroad fie retaining walls shall be constructed.

C. Al retaining walls shall be stone, masonry or reinforced conerete.

D, Retaining walls four fest {4’} and higher shall be designed and inspected |
Pr@f@%éma? Engineer registerad in the Slate of Texas, and an engineering report
furnished to the City.

St
<
[

E. CGabion retaining walls may be used only with City’s i:":s ineer’s approval for walls
less than four feet (47) slong drainage ways.
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Section 8. A STANDARD SPECIFICATIONS (see Section 8.B. for modifications to
these specifications).

MATERIALS AND CONSTRUCTION METHODS

All work shall be performed in sccordance with the Slandard Specifications for Public Works
Construction - Morth Central Texas, Sth Edition, dated 2017, except whers noled othenwise
int the City of Johnson C%ty’a 5L Q;}iam@nﬂ ‘Special Provisions”, the Spacial Conditions, and
the Special Specifications included harein

Section 8. B MODIFICATIONS TO STANDARD SPECIFICATIONS

CITY OF JOHNSON CITY, TEXAS
SPECIAL PROVISIONS TO THE NORTH CENTRAL TEXAS STANDARD SPECIFICATIONS
FOR PUBLIC WORKS CONSTRUCTION

T
i

ovemb 251"7 a8

e North Central Texas Standard Sp
e st forth in Section 8.4, %aii %; m:}ﬁ %ma and clarii @a z;g the addition g’f the

f

i

¥
referenced or
following reguirements to the various items. Except when specifically stated, none of the
reguirements shall be deleted,

RIVISION 200 -~ SUTE PROTECTION AND PREPARATION

ITEM 204.7  MULCHING

Slope and drainage channel seading shall be in conformance with ltem 204.7. Hydromulch
““ezv fing mixture and rate shall be as required under llem 204 6.

50
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EM 2042 TOPSOIL

204.2.3. Construction Methods

Add the following: A minimum of four {4) inches of éopwéi shall be
provided on all major thoroughfare medians and r;f;%ﬁu of-way and
on ail earthen channel slopes. This will be maleral imported from
off site. The City will approve material prior to placement,

TEM 2046  SEEDING TURF-GRASS

Delete the mixiure, rate, and planting dates and substilule:

ype | Unhulied Perennial Bermuda: Reserve and Spangls Top
Grass Seeds (September — March
ER

«  Type ll: Perennial Bermuda Grass —~ Unhulled: (April ~ August)
A mix of seed shall be used in overlapping seasons
204.6.4 Construction Methods

Add as follows: All seedi ng operations shall be performed by either
“Dirilling” or “Cultinac }{ ar” process or approved squivalant, Seed

%

shall be covered by + " Topsoil.
204641 Gener:

Add the Toltowing: The C ? ractor %a maintain the
seeded areas including walering until a "Stand of Grass” s
btained. A "5

o Stand of L;z?%ss Sraii consist of 80%
cCoverage, & mm mium of one (1) inch in height. Re-seeding
will be required in washsed areas.

ITEM 2031 GENERAL SITE PREPARATION

203.1.2 Construction Methods

Add the following: Unless otherwise approved in wriling by the City
of Johnson City, where sxcavation to gf fﬁ@ established in the field
by the Owner terminates in loose or s0lid rock, the Contractor shall
excavate B-inches below the f%QUz ea oLb@f&d e elevations for the
entire roe&dnefj width and shall backfill with suitable selected
meﬁm ials as indicated on the ,;iz‘ms. Suitable selected malerial shall
neclude ime ’i?@aﬁc{ﬁ subgrade or a base malerial having a plasticity,
index not greater than 12. Payment for such work will be made
under the tems of uncla 5@%‘@@ street excavalion, lime treated
subgrade and hydrated lime. The 6-inch lime J%zeé subgrade
base shall be compacted L) 95% density.

{ Q
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ITEM 2035 EMBANKMENT
203.5.2 Construction Methods
Add the fa lowing paragrapt, Excavated material from the channel
which is used as embankment fo f*c;mg: ete the establi ;e, “n»:»fﬁ
,sgmz@ﬁ t, grade and cross-section of the channel shall be
compacted to 95% density.

203.5.3 Density

Add: Embankment in the City of Johnison wiy shall be
compacted to not less than 55% of the maximurn densily.

DIVISION 300 ~ ROADWAY CONSTRUGTION

ITEM 361 SUBGRADE, SUB-BASE & BASE PREPARATION

o

3011 Gensral
Consiruction Methods:

Add the following: Prior to final compaction aféug.;gz"ac:z@ samples of
the subgrade material shall be collected by a testing labor af;@ iy

H
approved by the City, and laboratory tests made to delermine the
amount of lime required.

selecied o oblain &
g &t ;”“‘mf*aoé AQTM

shall be applied. ﬁwaoi@ﬁ;‘rmws F‘ngmeeﬁ'ﬁ i'e;mﬁ reﬂgr% ing %Nﬁ
femm“nend% 3;};&%%{;&%&0%‘% rate and including supporting test deta
shall be submitled in writing to the City, for approval prior io
begmﬂ ng any lime treatment. Laboratory test may be walvaed
provided a minimum of 36 [bs. per 8Y. is applied.

ITEM 3012 LIME TREATMENT

i

Add the foll f”“*fim(g‘ The lime treated subgrade shall be moist cured until
covered by off sm’ base or paverment up to fourteen (14; aay@. after final
compaction. After 14 days without covering an apg}iicai onof 0.10 to 0.20
galions per square yvard emulsified asphall shall be applied at the
Contractor’s expense. Reapplicalion of emulsifled :asp. it may be required if
lime treated subgrade is not covered shortly after fir %8 oplication. Lin

treated subgrade may be covered by other base or Paveme m when f;gnssig
ot 85% of maximum at oplimum moisture content is oblaine

3014212 Quicklime (dry) shall not be used in the conslruction of
i

roadway work in the Cily,

b
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ITEM 301.3

[TEM 3062

fTEM 3022

PORTLAND CEMENT TREATMENT

Add the following: Porlland cement modification of subgrade soils is not
permitted unless approved by the City of Johnson City Public Works
director,

Subgrade soils means natural ground or embankment encountared in the
construction,

FLEXIBLE SUB-BASE OR BASE (CRUSHED STONE JCONCRETE)

General

Add the sentence: No local limesione malerial shall be us ed as flexible base
{crushed limestone) on J(}ffmaom City paving projects, uniess, otherwise
shown on the plans,

ASPHALT PAVEMENT

AGGREGATES FOR HOT-MIX ASPHALT PAVEMENT

Cenlral Mixing Plant

Add the following: When a fiy ash admixiure is d with Type | cement in
the production m’ Portland cement concrets, S%a :«:s & silos shall he provided
for iy ash and cement and provisions shall be made for individual

measurements,

Finishing

Add the following: The finished concrele pavemem construction under these
specifications is ¢ x;wcfed to meet cerlain quality stendards for surface of the
concrete including the durabilily, texture, ni mmg surface and appearance, The
surface must be durable, firm, dense and well bonded to the aggregate to
maintain an appearance and lexiure which is salisfaciory to the Dwner.
Concrete pavement having s poor surface which has ¢ paiif;‘:ﬁ {sxposed
aggregate) due 1o poor gualily paste, high waler-cement ralio, over-vibration,
imprope fcuféﬁg‘ extreme weal w; or any other reason, or does not have a
satisfactory riding surface shall be removed and replaced at the Contractor's
expense. L is exiremely imporiant that the Pavement have 2 gf}% rideable
surface, free from undulations and rough joints. The City Enginesr shall
determing the acceplabiiily of the Pavement.

+« Maching Finishing

Machine finishing of pavement shall include the use of power-driven
spreaders, reciprocating i;’i’}z:‘ power-driven vibrators, power-driven
fransverse strike-off, and screed.

The concrete pavement shall be consolidated by a reciprocaling type
mechanical vibralor. As soon as the concrate has been spre
etween the forms, the mechanical vibrator shall be oper
consolidate the concrele and remove all voids. Hand manipulated
vibrators shall be used for areas not coverad by the mechanical
vibratory unit.

(6]
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The ansverse f finishing machine shall first be operated o compact
nd finish the pavemeant fo the requ sz‘ed section and grade, without
surface voids, The machine shall be operated o ve aéf‘h area as
maﬁgf times and al such inlervals as directed. A ftwo trips will be
required and the last trip over a (gsvem area shall %':m a conlinuous run
of not less than 40 feet. Afler completion of finishing with the
transverse finishing machine a transverse drag float may be used.
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if the pavement, placed |
d across the slab to revea E any high 3@9 iz or Q:ﬁﬁ?@‘”"(}ﬂg
gnt e»&‘g@ shall be advanced along the pavement in
Ve .ssi' ges of not more than one-hall its length. Practically
of the sirzighiedge with surface will be required, and
all be leveled 1o this condition, in order to insure
hc«é s fa e test required bel {Z‘fs after the mvammi
n) srmur@ a smocth rideable surface. Any
&) ce required shall be accomplished by adding
equired and by c:smmz;m the tongitudinal float overthe
W

3

ith the siraightedge shall then be repealad.
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After completion of the straightedge tesling and surface correction the
surfzce of the pavement shall be finishad by an approved method,
Methods available for pavement surface finish inc ud ing & burlap drag
finish, & broom finish or & bel *{f inish. Unless otherwise shown on the
Qiaﬁ& the pavement surface shall be finished with the burlap drag.

. Burlap Drag Finish

If the surface texture is lo be a drag finish, a drag shallbe
used; it shall consist of 2 seamiess sirip of damp burlap or
cotton fabric, and it shall produce a uniform surface of gf%é;i:\,f

2

texiure after dragging it }gﬁggmcém ity along the full width of
pavernent. For pavement 18 feet or maore in width, the drag
shall be mounted on a bridge which i 3‘5@5‘*} on the forms. The
diameter of the df@g shall be such that a strip of burlapor
abric af least 3 feet wide is in contact with the full widih of
pavement suy faae w% iile the drag is used. The drag shall
consist of not less than two layers of burlap with the boliom
ver approximately 6 inches wider than the upper layer. The
rag shall be mainiained in such & condition thatl the resultant
uz”s‘aa:@ is of uniform appearance and Wa cnably free from
gravels over 1/16-inch in depth. Drags shall be maintained
lean and free from encrusted mortar, Z}mc;“ that cannol be
cleaned shall be discardad and new drags substituled.

o

{3}“

G O @ SL}..

Hroom Finish

o

e texture is fo be broom finished, it shall be
1 the water sheen has practi cfjiiy fﬁisa@r@ara@

applied
The broom shall be drawn from the center to the edge of the
pavement with adjacent strokes slightly vaé apping. The



broom operation shall be so execﬁed thal the corrugation,
produced in the surface shal uniform in
not more than 1/16-inch in d@g}zh Sfcaemmg shallb

compileted before the concrete is in such condition %m the
surface will be tom or unduly roughened by the operation.
The surface thus finished shall be free from rough and porous
areas, iregularities, and depressions resulling from imoroper
naﬂd§ ing of the broom. Brooms shall he of the ¢ uai ity, siza,

d construction and shall be operaied io p“f”éuc;@ a surface
fz“if:vﬁ meeling the Q;;:GV('? of the Owner, Subject i the
approval of the Owner, the Contractor may be permitted to
substitute machanical brooming in lieu of the manual
brooming as herein describad.

. Belt Finish

1

is completed and afier sheen has practically
st before the concrele becomes non-plastic, the surface
shall be belted with & 2-ply canvas belt not less i?’i%%’? B
wide and al least 3 feet longer than the pavement twidih,
Hand bells shall have suitable handles o permit controlied,
uniform manipulation. The bell shall be operated with sh Q:é
strokes transverse to the centerlineg and with a rapid advan
parallel o the cenlerline.

if the surface texture is 1o be belf finish, when straightedging
E ¥

Hand Finishing

Hand finishing of concrete pavement will be’ permitted in areas where
itis not ;J“ac‘i: ical or possible to construct wi i finishing machinas,

1

These aregs include, but are not limited 1o, intersections, left tum,
ianas, crossovers, ransifio on areas ant where the pavement width is
not uniform. In all hand finished areas, one- %E “V}e e ﬁ:;%{ of
cement per cubic yard o‘ﬁ{mcr iz shal be used in the mbo In han

finished areas, the concrete shall be struck off with an approved
strike-off screed to such elevation tm hen consolidated and

nis!
'S

ﬁn’%é‘wﬁ the surface of the pavement s i corform 1o the required
clion and grade. Tha sirike template shaﬂ be moved forward with 2
cmnb ned fransverse and longitudinal motion in the direction the work

iz progressing, maintaining a slight excess of material in front of the

cutling edge. The concrele shall then be lampad with an approved
tamping templais 1o compact the concrete thoroughly and eliminate
surface voids and the surface screaded o requirad saction. After
completion of a sirike-of, consoli "‘zoﬂ and fransverse screeding, 2

hand-operated longitudinal float shall be operated to tes i: nd level
the surface fo the required grade.

Workmen shall operate the float from approved Js" g

S 7i
forms and a{)&m’}fﬂ(} the pavement. The longitudinal flost

in contact with the surface and parallel to the f*mi@fi i
with short longiludinal strokes while being passed %"mz ong side of
the g}tw 2ment to the other. If contact with the ;Javemmi tmade
at all points, additional concreta shall be placed, if requirad, r:m“?

screeded, and the float shall be used {o ,Jw:ékm a salisiaciory

o5
(93]



ITEM 303

I[TEM 3038

cercised to keep the ends of the float from

g of the pavement. After a section has been
‘c maintains contact with the surface alall

m one side (o the other, the bridges may be

angth of the float at ﬁ he ¢ zﬁeiaz;m repeated,

i

urfaces tests shall be as required for machine

Mwwﬁo
o

f"wvecf o WE%;”Ci haéf Eh@
Other opera GHt
finishing.

(mr
o
et
&7
A
3
e M

Edging at Forms and Joints

After the final finizgh, but before the concrete has taken its initial set,
the edges of the pavement along sach side of each slab, and on sach

[2)
side of t ransverse expansi ion joints, formed loints, transverse
construction joints, and emergency construc z(;.y ; oints shall be
waorked with an approved iool and rounded to the r*ius reigwe*m by
the plans. A well-defined and conlinuous fadw% chaié produced,
and a smooth, dense mortar finish oblained. The «mac of the slab
shall not be unduly disturbed by filting of the ?00 during use

At all ioints, any %00 marks appearing on the slap adjzcent o the
joints shall be sliminated by brooming the surface. In doing this, the

muwﬁ‘ﬁ@ of the Cdg shall not be disturbed. All concrete on top of the
ioint filler shall be completely removed.

All joint shall be tesled with a straightedge before the mm:fme has
set, and cor recﬁ:sor shall be made if one side of the joint is higher than
the other or if they are higher or lower than the adjacent 5%3%35,

RILAND CEMENT CONCRETE PAVEMENT

}

PAVEMENT TESTING AND EVALUATION

30382 Pavement Thickness Test

4

Delete in its entirety and substitute therefore the following:

3

Upon completion of the work and belfore final scceptance and final
}a’zyme"’ shiall be made, pavement thickness tesis shall be made by
m & Contractor. Tests @ha%i be made at 400- foo‘z spa cings along the
ngth of %ﬁe pavement. In the event a deficiency in the thickness of
mf@ nent is revealed, wo f?; subseqguent cfsés necessary o isolate
e deficiency shail be made one at a jointed section prior fothe
ciert st é%'i%i}i"z and one at a jpinted section following the deficient
ation. Additional tests shall be w*é:afn 2d as necessary, al jointed
tion intervals to isclate ih@ deficient area. Removal and
replacement of concrete shall exdend fo joint boundaries, the full
width of pavement S%izsm fzh% average thickness of pavement in
a particular section is less than called for on the plans, the
pavament @&ct on shall be removed and replaced with the conect
thickness, extending o joint boundaries, the full width of the
pavaman ’éges ion, at the Contractor's entire expense. No additional
payment over the contract unit price shall be made for any
pavement of a thickness exceeding that required on the plans,

S "CLS
o3

G
:.% ®

oo
e
135

o
m-'iz f%’
4y G

i
oy

C:'}

56



ITEM 305

TEM 3051

ITEM 3052

303.8.3 Pavement Strength Test

Fevise the first peragraph (o read: During the progress o?‘i%} Hz(‘sf%

the | ﬁs;‘wior or 8 commercia %c:«?}r}mi@ry fs il cast test cvlinders or
beams 1o maintain a check on the strengths of the cone ete %se::mgg
placed.

Add to the 5th paragraph: Test cores shall be oblained within five

{5) working ¢ ays after the 28-day fest results have é’:«em provided b
the commercial laboratary. All lest coras shall be obtained by a
mmmm’s al laboratory, at the Contractors expense. One (1) core

all be oblal %é:% 1 ihe immediate area of the deficiency and bwo
1?‘ addilional cores shall be oblained - one at g ;osm@d section prior
to the deficient ﬁaf ion and one al a jointed section following the
cif-"a icient station. Additional cores shall be obisined as necessar ry. a at

Pl

ointed section ;rm*\zaéf} z.@ %0 te the deficient area. Removal and
ﬂgs lacement of concrate extend {o joint boundaries, the full

width of pavement sectio

Amend the 2nd paragraph on Page 303-25 to read "Pavement not
meﬁ% the minimum specified 28-day strength after cores have
been tesied shall be removed and replaced at the Contractor's
expaﬁs@."

MISCELLANEOQUS ROADWAY CONSTRUCTION

CONCRETE CURE AND GUTTER

305.1.3.2 Reinforcing Steel

at Spil@m SE” I bel ’apaed a minimum of 30 diameters of the
Z-inches, whichever is greater.

CONCRETE SIDEWALKS, DRIVEWAY APPROACHES, & BARRIER FRE
RAMPS

305.2.2.2 Reinforcement

i
{

S@ﬁi@ﬂ&

S
hall be Mo. 3 bars Qn

53
-
[0
o)
52.
f:?

Driveway aporoaches and walk

Reavizs the firg
ing st &-inch centers.

reinforcing

-

305.2.3 Construction Methods

General:
Add o end of first paragraph: The drive approach shall have a
minimum thickness egual o the thickness of the adijacent streat or 6

inches, whichever is greater

w3

305.2.3.7 Joints

Revise second sentence to read: Expansion }Qmi
the sidewalk at 40-fool intervals or as otherwise ep

éﬁ.

shis
&

b ard
scified by the



PIVISION 500 ~ UNDERGROUND CONSTRUCTION & APPURTENANCES
ITEM 501 UNDERGROUND CONDUIT MATERIALS

TEMB01.4

rele Pressure Pipe, Mon Cylinder Tyoe, for Water and
Other UC“ (‘:, 3 «3; C300 Reinforced Cancmte Pressure Pipe, Steel Cylindar

Type, for Water and Other Liquids are no E’sg}p*wez for use in the Clly,
unless otherwise g%mx n in the plans or approved in writing. Reinforced
concrete cylinder pipe in sizes 16 Inches through z inches shall be
Pretensioned Pipe ?y;@ G303, For pipe 42 inches in diameler and above the
nipe shall be Prestressed P pé&: Type C301. Betwaen 24 inches and 36 inches
the pipe furnished may be either type. All pipe shall be designed fo withstand
ihe we"?%( ing pressure and exdernal load as shown in the plans.

REINFORCED CONCRETE WASTEWATER PIPE WITH RUBBER GASKET
JOINTS

ASTM Designalion C76 and shall be of the Thick Wall Pipe design with
aggs«;gai% €O f“*»*zgz ng of limestone aggregate in the g}mg}@ﬁ onof at least 75
percent by weight 0%’1 e total aggregates, un

ion

unless otherwise provided inthe
Special GQ*‘M.O 15 {0 the Specifications.

DUCTILE-IRON PRESSURE PIPE AND FITTINGS

Add the Foll ow ng: Minimum rsngﬁ? thickness for all Di;cé",%ie o ?E;}e
installed shall be Class 50 on size inct
s 14 inches and larger.

STEEL PIPE AND FITTINGS

501.9.2 Appliceble Standard Specifications

Add th 6?05%0%‘5?3@2 Contractor shall, submit a written ceriification that
the pipe has been manufactured and tesied in accordance with the
anplicable standards,

[he pipe shall be manufactured, fabricaled, coatad and lined by a
{
manufacture being a certified member in good sianding of the

F

H H
teel Plate Fabricators Association {*wi A
501.9.3 Pipe and Fitling Reauiremesnis

Substitute the following for the sendence foll w.ng {2) Wall

Thickness: All stesl pipe 1o be furnishe d for this project shall be

Ge%”med in accordance with AVWA MI 1 for the most or fi cal

dw,;w on of internal pressures and external loads. The following
iesign conditions shall apply:



Internal Pressure (Design to account for working and surgs
together)

1. Working Pressure of 200 psi

2. Surge aliowance of 250 psi
External Loading for Buried Pipe

1. Exiernal loads shall be comprised of the weight of the

backfill together wi %h i ve and’ impact loads. Earth loads
shail be calculated based on ditch and positive projecting
conduit, The sarth load for the pipe design shall be the
greater of the above two conditions

2. Exiernal live loads shall be at lsast equivalent to AASHTO
HS-20 loading.

3. Moduius of soll reaction (E7) < 1000 psi
4. Unitweight of fll (w)> 120 pef
5. Deflection lag factor (D (1.0)

&, Bedding constant () = 0.100

7. hw = h = depth of cover above lop of pips
8. Maximum deflection in percent of pipe d:;::m %.5 ‘shall be ad
determinad i:;v AWWA M1, latest edition, as caloulated

using moment of inertia o %i%§ Cross %@{;ﬁ on o *.’p';}{% wall.
Momem of inaertia of cemeant moriar shall not be included in
caloulation of maximum deflection.

Available Deflections

Mortar-lined and costed = 2 percent of pipe diamsler

Maximum Working Siress

The maximum combined stress based on wo mmg pressure shall be
gr@ai tmm 50 percent of the minimum yield strength or 18,000
;} i, whichever is less.

The maximum combined stress based on test pressure shall be no
greater than 75 percent of the minimum vield strength or 24,000 psi
whichever is less.

01.9.4 Joints

Add the following: in general, pipe joints shall be as follows, as
indicated on the Drawings or a5 specified.

h

A Flanged joints shall be provided as a minimum at gll flanged
valves, meters and other equinpment.



0.

1y

“tanges: Uniess otherwise noted, flanges shall
conform o the requirements of wwwa 2207, Table

, B or Fasreqguired.

(:_’}C}

2. Flange Bolts and Nuts: Shall be furnished in sze
and numbers stipulated in AWWA C207. Unless
Qéheﬂm indicated, bolts shall be carbon steel lo
meet the requirements of ASTM Designation A3Q7,
{”‘s‘“ de B for reqular joints.

Restrainad Lap-Welded slip jointe (expandad bell) witha
i

PN

Carmnegie-Si ape Rubber Gasket Joint: Bell and spigol
ber 3:.23:; et ;{; int will be furnished with the bell end of the

pipe mechanically expanded to the required mg‘:ma
diameter and the spigot end furmishe

3

uir
das asiz 5 C;am%gie
shape welde d to the opposite end of th
L
T

expanded b and C a{,;s::gn, msge:}t il be éas jned suich
that whe i pipe is lald and jointed, it will be se %’~z; sntered,
and the G ing m:;b o gasket will 2::@ enclosed fightly on all
four sides and confined under compression adeguate (o

ensure watertighiness.

G ’smie fj} bﬁ %’u%%ms;ame “ﬁg‘ use with fiat face flanges and ring
ace flanges. Gasket maledal for
! f::e cl Gm inserted rubber sheel, 1/8-
“@' cko mﬁ uh er, ASTM D1330, Grade 1. Gasket
al for air piping shall be as above, but of EPDM,

Mechanical Couplings: Mechanical mupiinga designed o
g;mv“ﬁ a stress r‘@ia@ gh @ fie}x%b%@ ioint shall consist of g

Vyg indrical sic 0 Q?%QW%;’ rings and a set
of boits wdmég,

e

Sleaves: Manufactured of ASTM AB3 stesl, for sizes
10-inches and smaller. ASTM A36 steel for sizes 12-
i
l

inches and larger. Mi rz mum sleeve length shall be
five inches for pipe 12-inches and smaller, 7-inchas

for pipe 14-inches through 24-inches, and %{Bn
inches for pipe larger than 24-inches.

2. Follower Rings: Ductile ron ASTM AB36 or AISICI
020 Steel.

L
oo
D9
=
Q)
@ a
Z
?”‘
2]

’:E
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s
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trength low alloy steel with
h ,avy semi- fini —%mcfe nexagon nuls.

o

{SB
ﬁf}
-
- (B
pS
w
o
e
iﬁ

b be of synthetic rubber suiiable for
Qpefanﬁ{; conditions.

Shop Finish: Manufacturer's standard unless
otherwise noted.

fﬂ,}'l
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HYDRA

H

8. Man *ﬁar*iures Ba%c 200, Dresser Style 39,
Rockwell Ser 1 or approved equal.

NTS

1

o

G

y

2.

3.1 Mate

rials

All fire hydrants furnished shall conform strictly with the latest
apecafscam“ C-502 of the American Water Works Association

Standards for dry ba

arrel fire hydrants and must co m;}ey with ‘he

following supplemeniary details and changes or addition. All f

hydranis

list,

shall include integral quick connect par approved maleri ?3*’”

Inlet Connection: Unless otherwise specified, the inle
connaction shall 'be a six (B) inch s tandard mechanical |
complete with all joint accessories. The inlet shoe shall
cast of the same or stronger metal than the lower barrel to
pravent ‘mp&mﬁ damage o? the shoe. The interior of the
shoe, inciudi ng the lower valve plate and/or ¢ ag* nut shall
have & proteclive epoxy cosating of at least 4 mils applied In
the shop. If a cap nutls utilized, it must be locked in péace
with a stainless-stael lock washer or similar non-corro
device and all machined surfaces must be protecied ?;Qm

-]
-

=

vater intrusion to prevent corrosion and assure ease of fisld
teardown or mair M“fdwe

Main Valve: The main valve shall be reva sible comprassion
type, closing with the g)fef"sura and shall be not less than
147 in dismeter. Composition of the main valve shall
moided ru bmr es” f’%@@pi’@ﬁ? hcwmf*  durometer hardness of
g0+ 5ands be not less than 17 thick to protect against
nydrant ch ;mﬁ‘é‘? af;d give long tefm durahility,
Outlet Nozzies: All hydrants shall be "three way”, equipped
with two hose nozzles and one pumper nozzie.

Nozzle Attachment All nozzles sh a%
connectaed into the barrel and have ' 5

to provide a positive seal batween ?@@Lzée ¢ and hydrant
barrel. A suitable nozzle lock shall be provided and shail be
stainless sieel or bronze. Nozzles s%aié not be caulked in,
zie caps shall be furnished with pentagon nut the sams
5 the {sp&:mé‘mf* nul. Th ey shall be furnished with
nterior rubber gaskets that will seat against bronze nozzles.

NOZ
Ze e

U

3«5’;

X

All caps shall be secured to hydrant barrel by heavy duty
non-kinking chains with a chain loop on each cap that
53‘33:{}’*%?% free aurmfg of the cap, for speed and ease of
rermoval by fire fighters.

o

o
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Operating Nut: The operating nut shall be non-rising,

peniagonal shape, m{:asz iring 1-1/8" at the top and 1-1/4" a

the base from point to flat. Pentagon shall have a deplh o‘f at

least one and one-quarter inch (1-1/47). The éﬂgc%rarzt shall be

constructed in such a manner that the operating nut, 07

F«“‘: ings and washers can be senwes} a{%d repla ,@d without
emaving the bonnet. All bearing surfaces of the operling

m shall be bronze.

Hotddown Nut d down nut must have intregal weather

seal. Resilient seal between hoiddown nut and operatling nut

shall prevent u@%‘:» 'is eniry to protect operating nut from
H

damage.

Lubrication Reservoir: The hydrant shall have a complelely
‘U Ring sealed oil reservoir with & min im m f}‘é’ o (2)°0"
Ring {)?‘@&“ﬁ‘i}?ﬁ seals to prevent contamination of the ol

iy
2
o
e
)
&
o
ey
@
o
'"EC‘?
""5

arating parts of the hydrant. Tiw 05 reservolr
shall be cast in such a manner that all operating parts shall
be repairable without removal of the bonnet to facilitate
repairs and shall be of a design that & %% E}eafmg surfaces and
threaded paris will be aulomalically lubricaled Upam aach

5t the §‘y{§ rant. If bearing surfaces are not
lesign shall keep Qmmt ng friction to a
¥ h wear resistani thermoset plastic anti-
friction washer shall be in place ebcws, the thrust collar to
minimize o p ration torque and Taciliia ?e long term ease of
operation~ The operating threads must be sealed against

contac w;sii; water o all imes egafé %Q of open or closed
position of main valve, The hydrant shail have the capability
of field personnel to visually. check oil level and add
additional oll if needed. Filler and inspection plug shallbe
recessed or flush type

Traffic F@ai ure: Hydrants shall be “traffic model” having

and lower barrel joined approximately two inches (27)
above zhe sroundiine by a breakable “swivel” flange
oroviding 236 Qegr@@ rotation of the upper barrel for nozzle
positioning and must be capable of rotating barrel with line
i)

g

OrESSUNE m The g rmna% 15} maf n:h u& fm& than & c‘}" emz

f

b«sr rel. A b @@ka@;@ siainies s»si@eé fsiem soap "G a:wﬁj@i

he two-plece stem adjacent fo the ground line flange.
Scraws, clevis pins, fasteners or bolts used in the coupling
shall be Series 300 stainless steel. The weakened portion of
the sters coupling shall be located {o divert pressure from
the stem wup% ng directly 1o the upper and lower stems
when {orque (s applied in seatl ring removal.

Design of the mup%im shall be such that when the coupling
is broken, no part of the coupling will shatter or come loose
and fall into hydrant and the bzed%' will not occur through the
pins or bolis holding the coupling to the stem.

62



J. Drain Valve Assembly: Hydrants shall be equipped with two
drain valves which drain the barrel whe %i e hydrant is
closed, and seal shut when the hydrant is in the open
position. The upper valve plale, seat ring and drain mg
{shoe bushing) must be bronze and work in !.:ommm onio
form an all bronze drainway. Upper valve plate if not bronze,
must be epoxy coated.

The bronze seat ring shall be a minimum 5-1/4 4:29
dismeter and shall thread into & bronze drain rr;g forming
an all bronze J?airway with two (2) drain outlets for d Ol

protection against drain clogging and corrosive damage. All
bfmm compone nts shall have less than 18% zinc alioy,
Grade A io give high corrosion resistance as recommended
‘in Section 2.1, Table | of American Water Works
Association Standard C-502. Seat ring seals shall he "7
Rings. Hy{:gfczm shall be designed so that during opening
and closi ng operation{(s), water pressure force flushes %?m
drain valve and drain openings to prevant clogging, thus
allowing barrel drainage:

ais
td

K. Repair: Allinterna §0pm3‘iing @aﬁggm‘i be removable from
above ground level with &' lightweight stemwrench.
Provisions for Extension: All hydrants shall be capable of
being exiended to accommodate future grade changes
without excavation. Exiension of the hydrant sﬂa:i be made
by adding at the groundline flange a new coupling and stem

section equal to the length of the extension. This ”f*um’i
‘fa{:ii itate easy field grade adjustment.

F

Stem extensions made by adding new section of
threaded section of the stem at the top of the ‘*ryfzﬁ
not be’ accepted.

Extension kits must be available from manufacturer in six-
inch (67} increments,

08

M. Pressure Loss and Working Pressure: Pressur s
{1 e a

through one ) our and one-hall inch (4-1/2° } 0ZZ
1000 GPM shall not be more than 5.0 psi.

ITEM 5026  VALVES

Uniess otherwise approved in writing
" RO

buried service in the Cit tion syai@m,ﬁ;rzf;hcs% m%h 12
inches in damem* shall be Resilie 3 Ve mai

i R
1%
i%
:G..,
(;},.
ot
o
©w
Q
=

conform strictly with the latest speci
Water Works Association S%asz%dmda and must comply wi?h the
following suppiementary detalls, changes or additions

A, Body: Gate valves shall be iron body designed for e working
pressure of 250 psi. All valves shall be h



O

“

at 200 psi and shell tested at 500 psi. Any leakage during
testing shall be cause for m;'ecim For ease of repair the
body, bonnet az"d stuffing box shall be flanged fog eti’mr with
ASTM GM 8 boits amﬁ nuts. Lmn valve shall have the
makers i zxai , pressure rating, and vear in which
zfzamﬁam red cast in the body.

Stemns: Stems shall be machined from manganese bronze
rod with an integral forged thrust collar machined io size.
The stems shall be *zm rising and equipped for nut
operation, which shall be opened by tuming fo the left

Stem Seals: The seals shall consist of two "07 rings above
and one “0” ring below the thrust collar. An anti-friction
washer shall be located above and below the thrust collar
for operating torque.

Stem Mub: The stem nut shall be ASTM B-62 bronze.

Resilient Wedge: The wedge shall be cast iron, fully

encapsulated in “ﬁ{:ﬁce& rubber complying with ASTM

D2000. Wedge must have molded wa{:?m guides preventing

the disc from tilting dcsvmwz"%% during operstion. Prolective

guide cap b@afsmgs made of polymer bearing material lo
H

3

orovide a bearing inlerface between the wedge guide and

valve interior.
Paint and Protective Coatings: f\%? vaives furnished undar

these speciiications shall E‘}e ;)a ited on the exierior as
specified in AWWA C508 with casohait varnish,

All ferrous metal surfaces in the infernsl Qari fihe valve
shall be protected with a fusion epoxy coating ‘1o a nominal
thickness of 10 mils for corrosion protection and shall be of

%

a color that is easily identified as an epoxy coating.

The proguard fusion epoxy ¢ snall fully comply with
AVWV‘A C550 .and certifie f:*? ~6’% The coating shallbe

non-toxic and shall not imparit faste to water. The coating

must be formulated fmm materials deemed dcmpmhse per
the Food & Drug Administration Document Title 271 ol the
Federa H?sg;aé@{ ons of mw Additives, Seclion 121.2514
entitled ins and Polymeric Coatings. The coaling shall
‘have z salin finish and shall be suilable fmf Id overcoating
and teuchup Wif% the same coal rzg’ material witho éi sanding
or special surface preparation, or application of heat in
excess of room temperature.

Ws:;

?yp@f'amm and Certification: Valves, furnished under these
specifications, shall be manufaciured by a firm that has
been producing valves of this general iype continuously for.
the past five (5) years. Each mm;aw or. manufacturer
’é")f olving valves under these specifica 0% shall have on
e, with the Ci ity of Johnson Cily, approved records of
;.;:w rience and delailed drawings of the proposed vales
rawings

mw ot
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shall cover the specific valve to %;v“ srnished for installation
and shall show all dimensions including metal thickness,
construction details and materials uwa in ali parts of the
valve together with ASTM Designation and Structural
properiies of these materials.

The manufacturer shall fumish to the City of Johnson City,
a Certification that the valve complies wilh the
specifications without any exceptions. This cerlification
shall apply 1o specific valves bai rg; installed within the City
water distribution system, The certification shall fmﬁte{ )
the number of valves covered by *he x{m cations, (2) the
Addition where valves are being installed or the Prajeci:
Name, and (3) name of Contractor installi ﬁi} valves,

The City may reguire the Manufacturer, Supplier o
Contractor to dismantle valves at any time 1o determing
compliance with these speciiications. Localion of any va
within the City system, installed after adoption of these
specifications, that does not meel the specifications
completely wdé b cause for prohibiting the fulure use of
any valves from the same manufacturer,

. T::sg“pé ng Sleeves: The malerials for tapping sleeve bodies
hali be cast-iron or ductile-iron in accordance with AVWWA
a%nda; CH0 (ANBI 2110}, in two sections, or halves {o
be bo :@{:i together with high-strength, corrosion resistant,
low alioy steel bolis conforming to AWWA Standard G111
(ANSTIZ21.11).

Cast iron and cumz -iron sleave shall be mechanical joint
or as specified, or dimensions {o secure, proper fit on the
type and class of pipe on which they are fo be u use: %. Each
slesve shall be furnished with a 3/8-Inch test open
tesls can’ be made priorto *a;}psﬁg ff};;em,g aif lz}e
provided with a 3/8- inch bronze plug.

502.6.5 Butterily Valves

Add the following: All Butterfly Valves for installation undergroundin
the City's distribution system 16 inches through 48 inches shall be
in accordance with this specification.

All butterfly valves furnished shall conform strictly with the latest
specification C-'504 cff the American Water Works Association
Standard for rubber-seated butterfly valves and must comply with
the following suppi@"ﬁwmw details and changes or addition.

A. Body: The body shall b@ cast-iron ASTM A128, Class B and
shall have face o face dimensions in accordance wit

AWWA Siandards for 6310 it body, Class “150-B. M buiterfly

to compensal

tle-tight seal én

valves shall have a ?mmg body seal ring
for change in direction of flow 1o assure bot
sither direction

fz}
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fis shall be an 18-8, Type 304 stainless
and shaft ehall be standard self-adjusiing
Stgel pe packing. Shaft seals shall e«::}vmréss%gﬁ

flowing s*@;z%aa, ment without removing the valve shafi
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Disc and Seat; The valve disc shall be cast ron ASTM
A126, Class B. The valve seat shall be Buna-M located on
the valve body. Valves 207 and smaller shall have g bonded
seat that meets test procedures in ASTM D422, Method B.
Valves 247 and larger shall be retained in the valve body’ by
mechanical means without the use of metal retainers or
other devices located in the flow siream.

Operator: Bulterfly valve Gp@m tors shall be of the traveling
nut design. All ag}wafe*s; shall have & tﬁgus’ﬁab e mechanical
stop limiting devices 1o ;}rwveﬁt over ravel of the disc. The
:::sg;w«m%w shall have a mechanical stop which will withsland
an input forque of 450 Ft lbs. against me stop. The traveling

nut shall engage alignment grooves in the housing.

Operation: Unless otherwise shown in the plans, all valves
sha I open counter clockwise.

Valve Ends: Valve ends shall be Mechanical Joint End, or
Flanged Ends. Mechanical joint valves shall come complete
with bolls, nuts, gaskets and giands. It shall be the
%spmmgz ig,f of the Contractor o coordinate the ends of the
adioining pipe with the type valve end he proposes louse.

: All valves seats shall be lested at 180 psi as
described in AWWA C-504 and in addition shall have a shell
test si. Any lezkage shall be cause forrejection.

jcd
o
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Paint and Protective Coatings: All E}M&Wi‘}f ‘valves furiished
under these sp@cs fication m %a? a painted on exterioras
specified in AVWWA C-504, with asphalt varnish.

surfaces in the inlernal part of the valve
ed with a two- m rt thermoset epoxy coating
o a nominal thickness of 4 mils for corrosion protection and
shall be of a color that is ms«;siy identified as an epoxy
coating, This shall be applied in shop.

The thermosel epoxy coaling shall be a two-part 8poXy and
shall function M: e ;sf’rgs,wa , chemical and electrical barrier
between the base metal to which it is applied and the
surroundings. The coating shall be non-toxic and shall not
impanrt taste to water. The coaling must be formulated from
materials deemed accaplable per the mc}{j & Drug
Administration Document Tille 21 of the Federal ﬁeggia?;sm
of Food Additives, Section 121 2514 entilled Resins &
Polymeric Coatings. The coating shall have a satin finish
and’ shall be suitable & for field overcoating and tol u::é"mg;} with
the sarne coating material without sanding or special

[}
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ce preparation, or application of heat in excess of room
res

. Experience and Certification: Butlerfly v a%\ es, furnished
under these specifications, shall be manufactured by a firm
that has been producing valves of %m ﬁ@;’,i typae

!*omxm; ousty for th s@asﬁf% (5) years. EZ,,*:;i com
maz‘z cturer :;wai‘sg f‘g \!8%\!@:: wémr these specifications

rec&ds of exp, rience and {z%}iaz ad dwwmgs of the
proposed valves, Drawings shall cover the specific vaive to
be furnished for installation in the City of Johnson Cilty and
shall show all dimensions incl uﬂ ing matal thickness,
construction details and materials used in all parts of the
vaive togather with ASTM Designation and struciural
properties of these maleniale.

The manufacturer shall furnish o the City, a Certification
that the valve complies with the specifications without any
exceptions. This certification shall apply {o specific valve
being installed with the City water distribution system. The
certification shall state (1) the number of valves covered by
the certification, (2) the Addition where valves are being

in bi’ahmd or the Project Name and (3) name of Confractor
installing valves.

J. The City may require 'the Manufacturer, Supplier or
Contractor to dismantle valves at any time o determine
compiiance with these speacifications. Location of any valve

with the City system, installed afler adoption of ihf»:s;:‘::«
speciiications, that does not meet the specification
completely shall be cause for MO?E ibiting the fulure use of
any valves from the same manufaciurar,

ITEM 504 OPEN CUT - BACKFILL

ITEM 5042  MATERIALS
504.2.2 1 Add the following sentence: All stoneg used for pipe embedment
shall be standard crushed rock- aggregate, Grade 4, uniess otherwise
approved in writing.

ITEM 5043  EXCAVATION AND FOUNDATION

Prior to start of excavation the Contractor shall remove and stockpils the
Topsoil and protect the Topsoil from contamination during construction.

(%

After the trench has been refilled, topsoll shall be re uiace{% o the extent tha
rock, excavated from the trench, will be completely covered and the area
returned to its original condition, except that in wu!wdtm areas 2 minimum of
12 inches of top soil shall be replaced.

[
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ITEM 504.5

BACKFILL - GEN LREQUIREMENTS

The material used in the backiill shall be pulverized to the exlent necessary
o produce ,afrem owing material free of clay balls larger than 8-inch
diameter,

EMBEDMENT
Add the Following: Rock Cuttings or Sand will not be permitied in the ppe
bedding for sani iasy sewer. Rock Cuttings will not be permitied in the pipe
bedding forwaier lines in the City of Johnson City.
5045215 Class "H” BEmbedment

The enm A{;mem consists of a completely encased pipe with Standard

Crushed Sione, Grade 4. Class "H” Embedment shall be used on the
PV.C. Sanitary Sewer Pipe installed within the City of Johnson City.

After the french has been cut 1o g depth below the barrel of thevipe a
distance of 1/8 Bc (3 inches minimum at fs‘ 6 inches maximum), the
bedding laver shall be brought to 5 point slightly above grade with
compacied crushed stone, &,s% holes a"z It be formed and %z‘e vipe

faid and joined as Qpeofm The stone shall be brought up in uniform
3&‘}'@:’@ ofsixinchesfoa p{'} m six inches ovar the fop of t me pipe when
compacted. On PVC Pipe 18 inches through 27 inches in diameler
the cm%% ed stone shall be b;m ght up in uniform lavers to a point
welve (12) inches over the fop of the pipe when compaciad.

OPENCUT — WATER CONDUIT INSTALLATION

LAYING WATER CONDUIT

Valves for installation in the City's distribution system shall be

stalled by direct burial as shown on the standard detail sheels and
shall be provided with valve ‘:;Q,(s: for operation of ‘Ei"a valve, After
the water samples are passed, all valves shall be accessible during
all phases of cons tructio

HYDROSTATIC TEST

sym(s@% tic tests shall be maintained over g pericd of notless
s four hours, “B{;fm’e b{mg accepied, all ductile iron, C-800 PVC
ater mains shall be tested with 2 %"ydmui'
t pressure of not i@?:‘: ’z%‘* n four hours. Concrete pressure pipe
I be tesled with a %’%’yé fic test pressure of 120 percent of the
us‘:z. S esl pressure pi ipe shall be tesled with a
exces d 180 percent and not less than
he desi 3%”%@65 waorking pressure. The rate of leakage
s?‘ad not excc:ed i’ ammn 5 shown in the ables
¢ Test-C-800 PVC, Steel or Ductile fron Water
atfic Test-Concrete Cy’ inder Water Maing”. Water
lines of materizal in combination shall be tested for the type of pipe
naterial) with the le as’t %amg;ez"a%’ ?‘\jfﬁiaii ic test pressure and
maintained over a period of not less than fourhours.”
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HYDROSTATIC TEST

10 0.032 0.647 | 0.083 | 0.079 0,085 0.110 0.1286 0.142 0.158

20 0.063 0,085 | 0126 | 0158 0.189 0.221 0.253 0.284 0.316

30 0.085 0.142 | 0188 | 0.257 0,284 0.321 0.379 0.426 0.473

40 0.126 0.189 | 0.253 | 0316 0.379 0.442 0.505 0.5686 0.631

50 0.158 0239 | 0318 0.395 0473 0.552 0.631 0.710 0.739

60 0.189 0.284 | 0.378 | 0473 (.568 0.663 0.758 0.852 0.947

70 0221 0.331 | 0442 ) 0.852 0.863 0.773 0.884 0.994 1.105

80 0.253 0.379 | 0505 | 0831 0.756 0.884 1.010 1136 1.263

g0 0.284 0.426 | 0568 | 0710 0.852 0.994 1.136 1.278 1.420

100 0.316 0473 | 0.631 0.789 0.847 1.105 1283 1.420 1.578

200 0.631 0.847 | 1283 | 1578 1.694 2.210 2.525 2.841 3.157

300 0.847 1.420 | 1.894 | 2367 2.841 3.374 3.7868 4261 4.735

400 1.263 1.894 | 2.525 | 3.157 3.788 4.419 | 5057 5682 6.313

500 1.578 2,367 | 3457 | 3.946 4735 5524 6.313 7402 7.891

600 1.894 2841 | 3788 | 4.735 5.682 65,629 7.576 8,523 9.470

700 2.210 3,314 | 4419 | 5524 6.629 7.734 8.838 9.943 11.048

800 2.525 3.788 | 5051 8,313 7.576 §.838 | 10.101 11.384 | 12.826

J

o

800 2.841 4.261 | 5882 | 7402 8.523 9.943 | 11.364 | 12784 | 14.205

1000 | 31587 4735 | 6313 | 7.891 9470 | 11.048 | 12826 | 14205 | 157853

Maximum zllowable water loss in 4 hours at 180 pounds per square inch of pressurs for a rate of
25 gallons per inch diameter of pipe per mile over a 24-hour period

N ; . - . P . LF of Pipe 4
Maximuwm Loss (Gal. ) = 25 X Diameter of Pipe in Inches X ”,W,Wi; " x I
5280 24




HYDROSTATIC TEST

GALLONS ALLOWED

LE [ . k
Pipe | @ & 1 851
5 | 0031 | 0047 | 0.065 | 0.078
10 | 0063 | 0.095 | 0.126 | 0.158 | 0189 | 0221 | 0263 | 0284 | 0315
20 | 026 | 0189 | 0253 | 0316 | 0379 | 0442 | 0505 | 0566 | 0631
30 | 0.188 | 0284 | 0379 | 0473 | 0566 | 0663 | 0758 | 0852 | 0.047
40 | 0253 | 0379 | 0505 | 0631 | 0758 | 0.884 | 1.010 | 1.136 | 1263
50 | 0316 | 0473 | 0631 | 0.789 | 0047 | 11056 | 1263 | 1420 | 1578
60 | 0379 | 0568 | 0.756 | 0047 | 1136 | .1.326 | 1515 | 1704 | 1894
70 | 0442 | 0663 | 0884 | 1.105 | 1326 | 1547 | 1.768 | 1.989. | 2210
80 | 05056 | 0758 | 1010 | 1263 | 1515 | 1.768 | 2020 | 2275 | 2525
90 | 0568 | 0852 | 1136 | 1420 | 1704 | 1088 | 2273 | 2557 | 2641
100 | 0631 | 0947 | 1263 | 1578 | 1694 | 2200 | 2525 | 2.841 | 3156
200 | 1263 | 1804 | 2525 | 3.156 | 788 | 4419 | 5050 | 5662 | 6313
500 | 1694 | 2841 | 5786 | 4735 | 5682 | 6.626 | 7575 | 8522 | 9470
400 | 2525 | 5788 | 5050 | 6513 | 7575 | 6.838 | 10.100 | 11.363 | 12626
EG0 | 3.158 | 4735 | 6313 | 7.891 | 9470 | 11.047 | 12626 | 14.204 | 16782
600 | 3.788 | 5662 | 7.675 | 0.46G | 11.363 | 13.257 | 15151 | 17.045 | 16.938
700 | 4419 | 6628 | 6836 | 11.047 | 13257 | 15468 | 17.676 | 19.885 | 22.095
BOO | 5050 | 7.575 | 10100 | 12.626 | 15.152 | 17.676 | 20201 | 22.726 | 25251
900 | 5682 | 8522 | 11363 | 14204 | 17.044 | 19.886 | 22.726 | 25567 | 26405
1000 | 6313 | 9.469 | 12.626 | 15762 | 18.939 | 22.096 | 25253 | 28.408 | 31564

Maximum allowable waler loss In 4 hours at 180 pounds per sguare inch of pressure for a rate of

50 galions per

Maximum Loss (Gal. ) = 50 x Diameter of Pipe ininches X

inch diamester of pipe per mile over a 24-hour period

EQUATION THE ABOVE CHART IS BASED ON:

LE of Ping 4
LEof Pipe w f



ITEM 5087 PURGING AND DISINFECTION OF WATER

Add the following: On ai? waterlines instalied in the City of Johnson Clty
the COn%rac r shall be responsible for Purging, Testing and Steril zaz;m of
the ¢ leted lines.

RDIVISION 800 —

TEMB01.3  RAILING

Reflectorized marking for guard rall and other traffic control used shall meet
the requirements of 3M Scotchlite Brand Reflective Sheeting Grade, Series
2800, 3800 or 5800, or equal. The marking shall conform to U.S. Department
of Transportation, Federal Highway Admv stration, STANDARD
SPECIFICATIONS FOR (,C}fx‘?{?éi% CTION OF ROADS AND BRIDGE!
FEDERAL HIGHWAY PROJECTS, ?Q?Q FP-79, Type I A, Sections 8
and 718.01 and Federal Swpa y Service, General Services Aﬁmm istration,
LS-300C &»H?E?‘%N‘ AND TAPE REFLECTIVE NON-EXPOSED LE:?\ES}
Reflectivity 2, Class 4.

ON
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TEM 8015 WIRE FENCE

801.5.2.1 Wire Fencing Fabric: All chain link fencing shall be No. Sgage
copper bearing open-hearth steel wire.

801522 Posls
801.5.2.2.1 Metal: All posts shall be heavi y ga alvanized by the hot-dip

process after fabrication and shall be fitt 5 ith wale rig%;t mailezble iron
caps. All posts shall be of the following size and shape:

Line Posts: "H” Section hot rolied weighing not less than 4.10
pounds per linear foot or 8- ‘if’? inch O.D. pipe weighing not less
5 -

Terminal Posts: Three-inch (37) steel nipe weighing not less than
5.79 pounds per linear foot.
Gate Posts: Four-inch (47 O.D. steel pipe weighing not lass than
9.11 pounds per linear ?05,%,_

801.5.2.3 Rails. Gates. Braces and Fillings: Shall be 1-5/8-inch sieal pipe
welghing not less than 2.27 pounds per linear fool.

&

ITEM 803.2  CGABION STRUCTURES

#

803.2.2 Malerials

Add the senlence: All wire used, including tie and connecting wire, shall be
cerlified by Mill Test Reporls showing compliance with ag cifi azf@é@ﬂ
reguirements

8053222 Stone

~}
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Am %% ?’<::a lowing: Facing stone shall be hand sslected, lai gz stone and shall

best appearance. Faci ﬁg stone shall be an off-white color and
2, samples shall be delivered’ o t?m site and shall be

apmmed a;y E%’E{fé Engineer for gradation and appesarance.

T

F=iv 805

oY

é

35 ELECTRICAL COMPONENTS AND CONDUIT

[TEM 80553  MATERIAL

~

Add the following: Pull Box. All pull boxes shall be Guazite precasi polymer
concrete or approved equal. Boxes shall be approximately 1773 307 x 307
and shall be furnished with & concrete cover,

..,.W

fach change of direction in the conduit run requires a pull box. Max spacing
of pull boxes shall be one hundred feet (1007,

72



Section 8. C STANDARD DRAWINGS

STANDARD DRAWINGS {Note: In the event of any conflicts, the standard drawings that

follow in this Section B.C. shall govern.)



DRAWING NO. DRAWING TITLE WAT-204 HORIZONTAL THRUST BLOCK - AT PIPE BEND {2 OF 3)
PAV-01 REINFORCED CONCRETE PAVEMENT - JOINTS WAT-208 HORIZONTAL THRUST BLOCK - AT PIPE BEND (3 OF 3)
PAV-02 R ED CONCRETE PAVEMENT - TRANSVERSE WAT-21 HORIZONTAL THRUST BLOCK - AT TEES & PLUGS
PAV-03 REINFORCED CONCRETE PAVEMENT - STREET HEADERS| | WAT-22 VERTICAL THRUST BLOCK - AT PIPE BEND
PAY-04 CONCRETE CURBS & CURB WITH GUTTER - INTEGRAL, | | WAT-23 THRUST BLOCK - GENERAL NOTES

SEPARATE & DOWELED
501 WASTEWATER MAIN TIE-IN - AT CLEANOUT OR
PAV-0S MEDIAN [SLAND PAVEMENT - NOSE & LEFT TURN LANE MANHOLE STUBOUT
PAV-06 MEDIAN ISLAND PAVEMENT - MONOLITHIC 55-02 WASTEWATER MANHOLE - PRECAST
' CONCRETE NOSE
$5-03 WASTEWATER MANHOLE - CAST-IN-PLACE
PAV-07 CONCRETE DRIVEWAY APPROACH - RADIUS RETURN
$5-04 WASTEWATER MANHOLE - PRESSURE MANHOLE
PAV-08 CONCRETE DRIVEWAY APPROACH - RESIDENTIAL
05 WASTEWATER MANHOLE - INTERNALDROP
PAYV-00 REINFORCED CONCRETE SIDEWALK - JOINTS & 55-0 CONNECTION
0 SPACING
55-06 WASTEWATER MANHOLE - VENTED TYPE'S'
PAV-10 MID BLOCK BARRIER FREE RAMP - TYPE ‘4’
S5-06A WASTEWATER MANHOLE - VENTED FLAT TOP
PAV-11 BARRIER FREE RAMP - TYPE 'B' (1 OF 2)
5507 WASTEWATER MANHOLE - LINE INTERSECTION
PAV-11A BARRIER FREE RAMP - TYPE 'B* (2 OF 2}
$5-08 WASTEWATER MAIN - CLEANOUT
PAY-12 BARRIER FREE RAMP - TYPE 'C'
$8-09 WASTEWATER SERVICES - LATERAL CONNECTION
PAV-13 TYPICAL UTILITY LOCATION - IN PAVEMENT
$5-10 WASTEWATER SERVICES - CLEANOUT FRAME & COVER
WAT-01 GATE VALVE 4" TO 127 - BOX & EXTENSION STEM
- $5-11 WASTEWATER SERVICES - DEEP LATERAL CONNECTION
WAT-02 VAULT CONSTRUCTION PLAN - HORIZONTAL GATE
VALVE > 16" s513 RESIDENTIAL LATERAL - WITH CLEANOUT AT
- - - PROPERTY LINE
WAT-03 VAULT CONSTRUCTION PROFILE - HORIZONTAL GATE
' VALVE 2 16" 55-13 ENCASEMENT PIPE - WASTEWATER LINE BY BORE
WAT-04 VAULT CONSTRUCTION DIMENSIONS - VERTICAL S5-14 WASTEWATER MANHOLE - STANDARD COVER
GATE VALVE 2 16"
. VAULT CONSTRUCTION SECTION - VERTICAL GATE SS1AA WASTEWATER MANHOLE - BOLTED COVER
WAT-05 Ao A
VALVE 2 16 §5-15 WASTEWATER MANHOLE - FALSE MANHOLE BOTTOM
WAT-06 VAULT CONSTRUCTION PLAN - BUTTERFLY VALVE 2 16"} | co1 121 BARRIER & GATOR WRAP - 6" GATOR WRAP
WAT-07 v;f{L;w CONSTRUCTION PROFILE - BUTTERFLY VALVE - VIANHOLE & VALVE VAULT - MOW STaip
2
WAT-08 COMBINATION AR VACUUM VALVE - TYPE "1" EMB-01 EMBEDMENT - CLASS "8+ & CLASS 6
o COMBINATION MRV ACG UM TATTE —TvPE " EMB-02 EMBEDMENT - CLASS "H" & STORM SEWER
a8 i “ p= e
SECTION EMB-03 PAVEMENT CUT & REPAIR - CONCRETE & PARKWAY
WAT-10 AIR RELEASE VALVE AIR VENT - TYPE 2 EvB0n AVEMENT CUT & REPAIR - ASPHALT
WAT-11 FLUSH POINT INSTALLATION - TYPE 1" b INFILTRATION PROTECTION - CONDUIT UNDER
WAT-12 FIRE HYDRANT - INSTALLATION CHANNEL
Y e IVORANT - REBAR B PUACEENT STM-01 STORMWATER CURB INLET - STANDARD (1 OF 2)
P ATER SERUICE NeTALLATION 1T e STM-01A STORMWATER CURB INLET - STANDARD {2 OF 2)
AT WATER SERVICE INSTALLATION - 1.1/2" OR 2" LINE STM-02 STORMWATER CURB INLET - REINFORCING STEEL
WAT-15 4" COMBINATION WATER SERVICE - WITH 4" METER | | STM03 STORM SEWER - STANDARD INLET COVER
WAT-16 ENCASEMENT PIPE - WATER LINE BY BORE STM-03A STORM SEWER - BOLTED INLET COVER
WAT-17 BLOW OFF VALVE - INSTALLATION STh04 STORMWATER HEADWALL - TYPE "C'
WAt g A O FLUSH VALYE STM-05 JUNCTION BOX - 4', ', OR 6" SQUARE {1 OF 2}
WA WATER METER LD METERS UP T ] STM-O5A JUNCTION BOX - 4", 5, OR 6' SQUARE (2 OF 2)
— - — 01 TREE PROTECTION - PLAN DETAIL
WAT-19A WATER METER LID - METERS FROM 1/5" TO 2
WAT-20 HORIZONTAL THRUST BLOCK - AT PIPE BEND (1 OF 3)
CGV E g:{ S H E ET STANDARD prRAWING NO.
INDEX OF STANDARD DRAWINGS







