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SECTION I. GENERAL 
 
A. Purpose 
 

The City of Valley Center is striving to provide uniformity in construction efforts 
involving public works.  To accomplish this it is important that initial design 
comply with established standards, NPDES permit and specifications approved 
by the City.  In addition to initial design, there are many construction activities 
which will not require design and construction documents, but which must also 
comply with uniform City standards.  The following document will serve as the 
standard guideline for all public works construction and design. 

 
B. Scope 
 

This document includes design criteria and typical construction details for Streets 
and Trafficways, Storm Drainage and Flood Control, Sanitary Sewer, and Water 
Systems.  In addition a brief material specification will be outlined. 

 
C. Variation from Design Criteria 
 

Variations will be permitted from the Standard Engineering Design Criteria and 
General Improvement Policy when a formal request is made to City Staff.  The 
request will involve the following: 

 

1. List any and all variations being requested. 
2. Provide a justification for each variation in writing.  In the case of a 

detail, provide a sketch or an engineered drawing indicating the 
modification requested. 

3. Request a formal meeting with City Staff to discuss the suggested 
variation. 

4. Obtain in writing an approval of the modification. 
5. Lot corners must be surveyed and certified by a licensed land 

surveyor. 
 

Special circumstances may be encountered where a specific item is not included 
in the Standard Engineering Design Criteria and General Improvement Policy.  If 
this occurs, a formal request shall be made to City Staff and shall meet the 
requirements as shown above for a variation. 

 

D. Compliance with Applicable Statutory Requirements 
 

Compliance with all Federal, State and Local Laws will be required.  Where 
permits are required by Federal, State and Local Agencies, the Project Owner 
will be required to complete all filing, pay all fees, and obtain an approved permit.  
All information including maps, plans, specifications, completed permit 
application, etc., required to obtain an approved permit shall be provided to the 
City. 



 

I-2 

E. Amendment to Standard Engineering Design Criteria 
 

Amendments to the Standard Engineering Design Criteria and General 
Improvement Policy will be approved by the City.  The Amendments will be made 
available by the City for insertion into this document.  It is the responsibility of the 
holder of this document to assure themselves that they have all the amendments 
or a current document. 

 
F. General Development Plan or Plat 
 

Any development plan or proposed plat shall be submitted to the City with 
utilities and pavement generally located within the boundary of the plan or plat.  
For plats the utilities will be located within dedicated easements and right-of-
ways.  The general development plan or plat shall show preliminary elevations 
for all sanitary sewers, streets, and storm drainage conveyance systems.  In 
addition, the project owner for a plat shall submit an overall drainage plan and a 
four-corner lot-grading plan indicating elevations at each lot corner for the 
subdivision he is developing.  The four-corner lot-grading plans will be placed on 
file with the City and will be reviewed during requests for building permits. 
 
Where backyard drainage is planned, the minimum total width of the easement 
shall be 25'.  All easements shall be platted as drainage and utility easements.  
Minimum pad elevations (or low opening) shall be established for all platted lots. 
 
The developer will be required to have the four-corner lot grading plan revised 
upon completion of the infrastructure improvements and prior to issuance of any 
building permits.  Revisions to the four-corner lot grading plan shall be performed 
by the platting engineer, with revised grades being provided as necessary by the 
street/drainage designer. 

 
G. Pavement Cut/Use of Right-of-Way 
 

All Work performed within public right-of-way shall be coordinated with the Public 
Works Department of the City.  Prior to performing any work, a use of right-of-
way permit shall be obtained from City Hall, City of Valley Center. 

 
H. NPDES Permit 
 

A City of Valley Center permit is required for any area disturbed by construction 
activities.  Any project that will disturb one acre or more will be required to have a 
Notice of intent (N.O.I.) to discharge stormwater from the project site.  No work 
will be allowed prior to furnishing a Division of Water Resources approved copy 
of the N.O.I. to the City.  Also, all projects will be required to have erosion 
protection and Best Management Practices in place, regardless of the area 
disturbed. 
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SECTION II. STREETS 
 

All street improvements shall be designed and constructed to City Engineering 
Standards and Specifications, as outlined in this section.  Standard typical section 
details for asphalt pavement are included as Figure II-1. 
 

A. Pavement 
 

1. Types 
 

Standard pavement for City street projects shall generally be one of the 
following types: 

 

� Asphaltic Concrete 
� Reinforced Concrete 
� Reinf. Concrete Valley Gutter Pavt. 

 

2. Minimum Thicknesses 
 

Thicknesses for the various pavements will vary depending on the 
intended use.  The table below shows minimum pavement depths to be 
used for City projects. 

 

  Collector  
Local Access 

Arterial, 
Commercial, 

Type of Pavement Residential Low Volume or Industrial 
Asphaltic Concrete 5" 7" 8" 
Reinforced Concrete 6" 6" 7" 

 

3. Width 
 

In general, the width of city streets shall be determined by the platted 
right-of-way.  Widths may occasionally vary to match existing conditions or 
to meet special requirements of a particular site.  Listed below are 
common right-of-way widths and the corresponding back-of-curb to back-
of-curb dimension requirements for the street to be constructed in that 
right-of-way. 

 

Right-of-Way Width Street Width (Back to Back of Curb) 
64' 31' (35' Max.) 
70' 41' 

100' 71' 
120' 71' 

 

4. Bituminous Base under Curb & Gutter 
 

On curb & gutter sections with asphalt pavement, the first lift of asphalt 
base course shall extend to a width of 2" behind each back of curb for 7" 
or thicker.  The extra width of bituminous base shall be considered a 
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separate bid item and shall be measured and paid for separately from 
other asphalt pavement items. 

 

B. Subgrade 
 

1. Subgrade Type 
 

Geogrid (BX 1100) as manufactured by Tensar Corporation or approved 
equal shall be installed beneath a 6" minimum thickness of crushed rock 
or crushed concrete.  Crushed rock shall meet the requirements of 
Section 1105 Standard Specifications for State Road and Bridge 
Construction, Kansas Department of Transportation, 1990 Edition. 
 

2. Limits of Subgrade 
 

Crushed rock or crushed concrete subgrade shall be constructed to a 
width of 12" beyond the back of each curb line, unless otherwise 
approved by the City. 

 

C. Curb and Gutter 
 

1. Types 
 

See Figure II-2 for the following standard types of curb and gutter to be 
used on City paving projects: 

 

� Combined Curb & Gutter (6 5/8") 
� Combined Curb & Gutter (3 5/8" Roll) 
� Median Combined Curb & Gutter 
� Monolithic Edge Curb (6 5/8") 
� Monolithic Edge Curb (3 5/8" Roll) 

 

2. Construction Requirements 
 

a) Joints 
Contraction joints shall be placed in curb and gutter at intervals of 
10 feet or less.  Expansion joints shall be installed at the end of all 
curb returns and approximately every 250 feet on long runs. 

 

b) Curb Through Driveway Approaches 
Sawcutting of roll type curb for driveways will not be allowed, except 
with specific prior approval by City Staff.  Where standard height curb 
is to be sawed for installation of driveways, the longitudinal sawcut 
shall be made 4 to 6 inches beyond the flowline of the gutter pan. 

 

A permit for this work shall be obtained from the Public Works 
Department. 
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When driveway locations are known prior to construction of curb and 
gutter, the curb shall be installed with a height of 1-1/2 inches through 
the proposed entrance locations so that no sawcuts will be necessary. 

 

c) Markings for valves, meters, and cleanouts 
To facilitate locating water valves, water meters, and sanitary sewer 
cleanouts, a permanent marking shall be placed on the curb adjacent 
to each item.  The marking shall consist of a letter at least 4" in height 
stamped into the face of the curb while the concrete is green.  The 
letter "V" shall be used to mark water valve locations, "M" shall be 
used for water meters, and "S" shall mark sanitary sewer manholes. 

 

D. Geometric Design Criteria 
 

1. Alignment 
 

a) Centerline 
Streets shall be centered in the right-of-way unless special 
circumstances dictate otherwise.  Deviations from centering the 
street in the right-of-way shall be made only by written approval 
from the City.  Where a proposed street is an extension of an 
existing street, the centerline of the proposed street shall coincide 
with the centerline of the existing street as closely as is practicable. 

 

b) Intersection Angle 

Intersections shall be designed to be as close to 90° as possible.  

In no case shall the intersection angle be less than 80°. 
 

2. Street Grades 
 

Street grades shall be indicated on plans along the centerline of the 
roadway, except in cases of non-standard or unusual geometric 
configurations.  On curved roadways, the centerline grade shall be 
calculated such that the minimum grade requirement is met for curb and 
gutter along the longest side of the curve. 

 

a) Minimum Grade 
To provide proper longitudinal drainage, the minimum allowable 
street grade shall be 0.50%, unless otherwise approved by the City 
Engineer. 

 

b) Minimum Grade Across Valley Gutters 
The minimum grade along the flowline of valley gutters shall be 
0.50%, unless otherwise approved by the City Engineer. 

 

3. Cross Slope 
 

Cross slopes for pavements shall be as indicated below except for 
localized variations where necessary to match an existing pavement. 
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Type of Pavement Minimum Allowable Maximum Allowable 

Asphaltic Pavement 3/8" per foot 1/2" per foot 
Concrete Pavement 1/4" per foot 1/2" per foot 

 
4. Minimum/Maximum Fall Around Curb Returns 

 
The table below shows the minimum and maximum allowable difference 

in elevations between the PC and PT of curb returns for 90° intersections.  

For intersections with a "delta" of other than 90°, the elevation difference 
shall be prorated based on the values shown. 

 
Curb Return Radius Minimum Allowable Maximum Allowable 

20' 0.25' 1.00' 
25' 0.30' 1.25' 
30' 0.35' 1.50' 
35' 0.40' 1.50' 
40' 0.45' 1.50' 
45' 0.50' 1.50' 
50' 0.55' 1.50' 

 
5. Curb Return Radii 

 
a) Both Streets Curb and Gutter 

Curb return radii for street intersections shall follow the guidelines 
in the following table when both streets are constructed with curb & 
gutter. 

 
  Minimum Curb 

Type of Roadway Intersecting With Face Radius 
Residential Residential 20 feet 
Residential Collector or Arterial 30 feet 
Commercial, Collector  
                    or Arterial 

Commercial, Collector  
                    or Arterial 

50 feet 

 
b) Curb and Gutter Intersecting Road with Ditch Section 

Intersection geometries for intersecting a road without curb & gutter 
shall be as shown in Figure II-2. Radius requirements shall 
generally follow the requirements shown above. 

 
6. Walk Grades  
 

The finished elevation at the property lines (referred to as the "walk 
grade") shall generally be such that the slope between the back of curb 
and the property line is at least 1/4" per foot, but not more than 4 
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horizontal to 1 vertical.  Exceptions may be made where absolutely 
necessary to match an existing situation. 

 
7. Cul-de-sacs 

 
Permanent cul-de-sacs shall have a face-of-curb radius of 35' for the main 
"bulb" and a radius of 20' for the throat returns (see Figure II-2). The bulb 
may be centered, or may be offset to the left or right as dictated by the 
right-of-way configuration. 
 
A temporary cul-de-sac shall be constructed for any street which is more 
than 250 long and is temporarily terminated without an adequate provision 
for turnaround of emergency or commercial vehicles, such as fire trucks 
and school busses.  Such temporary cul-de-sacs shall have, as a 
minimum, the same dimensions as a permanent cul-de-sac but are not 
required to be paved or have curb & gutter.  Temporary cul-de-sacs shall 
include a gravel or light type surface. 

 
E. Concrete Sidewalks 
 

Sidewalks shall be constructed in conjunction with paving projects when required 
by the signed petition for the project.  Sidewalks shall generally be located 
immediately adjacent to the right-of-way if possible; however, sidewalk location 
shall be adjusted where necessary to provide a smooth transition from an 
existing pedestrian walkway. 

 
1. Width & Thickness 

As a minimum, sidewalks on City projects shall be constructed to the 
dimensions shown in Figure II-2. Greater width or thickness is acceptable 
where requested by the owner or required due to special circumstances of 
a particular site.  Walks subject to vehicular traffic shall be 6” in thickness. 

 
2. Wheelchair Ramps 

Wheelchairs ramps shall be provided at all curbed street crossings and 
any other locations which would act as a barrier to persons in a 
wheelchair.  See Figure II-2 for minimum requirements for standard 
wheelchair ramps.  Ramps shall meet all applicable ADA requirements. 

 
Width Application 
10' Trail 
5' Arterial with Bike Lane 
5' Arterial with sidewalk on both sides 
10' Arterial with sidewalk on one side 
5' Collector Streets 
4' Residential Streets 
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F. Driveway and Alley Entrances 
 

Driveway or alley entrances shall be constructed with City paving projects when 
the paving abuts an existing driveway or alley.  The entrance shall extend from 
the curb line of the street to the nearest property line.  Wire mesh shall be used 
for reinforcement in pavement. 
 
1. Width 

For the purposes of design, the width of proposed drive and alley 
entrances shall match the existing drive or alley.  However, the property 
owner may request, in writing, that a wider or narrower entrance be 
constructed.  Except where approved by the City to match an existing 
condition, the minimum throat dimension shall be 12 feet for driveways or 
20 feet for alleys, and the maximum throat width shall be 40 feet. 

 
2. Return Types/Radii 

Standard drive and alley entrances shall be constructed as shown in 
Figure II-5.  Return radii for standard entrances are shown below. 

 
 Minimum Radius Maximum Radius 
Residential Drive 10'-6" 10'-6" 
Commercial Drive 15'-0" 40' 
Alley 20' 40' 

 
3. Drive Request 

All driveway entrance construction shall be a direct assessment to the 
property served by the entrance.  The owner of the property shall request 
or confirm, in writing, the width and location of the drive entrance.  The 
owner may also request additional thickness or reinforcement if desired.  
If no request or confirmation is obtained from the Owner, the drive 
entrance shall be constructed to match the existing drive location and 
width. 

 
G. Installation of Culverts  (See culvert installation permit application) 
 

1. On any street that has not been improved with curb and gutter, all 
driveways or other access ways to adjoining property which crosses a 
ditch or drainage way shall be improved with an approved culvert pipe 
supplied by the property owner. 

 
2. Corrugated Metal Pipe (CMP) utilized for driveway culverts shall conform 

to the applicable requirements of Section 1905 of the Standard 
Specifications for State Road and Bridge Construction, Kansas 
Department of Transportation, 1990 Edition.  CMP will not be allowed with 
less than one foot of cover over the top of the pipe. 
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3. Reinforced Concrete Pipe utilized for driveway culverts shall be Class III 
pipe.  Joints shall be tongue and groove joints sealed with either flexible 
plastic gaskets or cement mortar. 

 

4. Standards: 
Minimum Pipe Size: 
 Corrugated Metal Pipe – 15 inch diameter 
 Reinforced Concrete Pipe – 15 inch diameter 
All pipe sizes shall be determined by City Staff. 
 

Maximum Pipe Length: 
 50 feet for each drive, unless specifically approved in writing by 

City Staff 
 

Minimum Distance Between Driveway Culverts: 
 13 feet 
 

Pipe Ends: 
 Culverts shall include a headwall, as approved by the Public Works 

Department, or end section be installed on each end. 
 
Culverts shall be long enough to provide a slope no steeper 5:1. 
 

5. Installation: 
Grade: 
 The grade for all culvert shall be determined and established by 

City Staff. 
 

Placement: 
 The cost of the culvert pipe and the installation of the same shall 

be the responsibility of the property owner. 
 

6. Permit: 
No driveway or access culvert shall be installed without first obtaining a 
permit from the City on a prescribed permit application form. 
 

H. Street Signing 
 

In general, design of paving projects shall include all necessary signing, including 
regulatory, warning, and street name signs.  However, installation of certain 
regulatory signs, such as STOP signs, may be subject to approval by the City 
based on an engineering study.  Standard street signing details are shown in 
Figure II-3. 

 

1. MUTCD Requirements 
All signs and other traffic control devices, and the installation and use 
thereof, shall conform to the requirements of the latest version of the  
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Manual on Uniform Traffic Control Devices for Streets and Highways 
(MUTCD), published by the Federal Highway Administration.  All devices 
shall be reflectorized on the side facing traffic. 

 
2. Minimum Sizes 

The minimum allowable size for regulatory and warning signs shall be the 
size denoted as "Standard" in the publication Standard Highway Signs 
published by the Federal Highway Administration. 

 
I. Erosion Protection 
 

All projects shall include the use of best management practices for erosion 
protection/pollution control.  A NPDES Stormwater Permit shall be applied for on 
any construction site in the City.  Best Management Practices for erosion 
protection/pollution control shall be in accordance with the NPDES permit, and 
the attached details (Figures II-4a through II-4d).  All builders shall submit a 
Stormwater Pollution Prevention Plan for each lot that will be disturbed by 
construction activity. 
 

J. Partial List of Standard Bid Item 
 

To the extent possible, standard bid items shall be used in designing and bidding 
projects.  Additional bid items will occasionally be necessary due to the varying 
nature of projects.  A partial list of common bid items and their units of 
measurement are listed here for information. 

 
X" Asphaltic Concrete Pavement  Sq. Yd. 
X" Bituminous Base  Sq. Yd. 
6" Reinforced Crushed Rock Base Sq. Yd. 
Combined Curb & Gutter (6 5/8") Lin. Ft. 
Combined Curb & Gutter (3 5/8" Roll) Lin. Ft. 
Monolithic Edge Curb (6 5/8") Lin. Ft. 
Monolithic Edge Curb (3 5/8" Roll) Lin. Ft. 
Median Combined Curb & Gutter Lin. Ft. 
X" Reinforced Valley Gutter Pavement 
 (X" Reinf. Conc. Pavt./X" Bit.  Base) 

 
Sq. Yd. 

Concrete Pavement (X" Uniform)(AE)  Sq. Yd. 
Unclassified Excavation Cu. Yd. 
Asphalt Mat Pavement Removed Sq. Yd. 
Signing Lump Sum 
Temporary Project Seeding Lump Sum 
Permanent Project Seeding Lump Sum 
XX" RCP Storm Sewer Lin. Ft. 
XX" CMP Storm Sewer Lin. Ft. 
Std. Type 1A Curb Inlet (size) Each 
Std. Area Inlet Each 



 

II-9 

 

Reinforced Concrete Manhole Each 
Site Preparation & Restoration Lump Sum 
Concrete Slope Drain Lin. Ft. 
Linear Channel Grading Lin. Ft. 
Erosion/Sediment Control (BMPs) Lump Sum 

 
END OF SECTION II 
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SECTION III. DRAINAGE AND STORM SEWER POLICY FOR DESIGN CRITERIA 
AND DOCUMENTATION 

 
GENERAL 
 
Every urban area has four separate and distinct drainage systems: (1) is the major 
system which frequently consists of open channels and may include storage areas in 
the channels or in ponds- (2) is the initial system which usually consists of a closed 
conduit with area inlets and curb inlets- (3) is paved streets which are used to convey 
runoff from individual lots to the initial system; and (4) is proper individual lot grading to 
convey runoff from the lot to the paved street and/or area inlets.  Obviously the primary 
function of streets is to convey traffic and drainage must be considered secondary in 
varying degrees to traffic needs. 
 
The designer must address all 4 systems. 
 
Two manuals have been selected for adoption and are to use for design.  They are 
titled: (1) "Design of Urban Highway Drainage - The State of the Art" (Manual No. 
1) prepared by Reitz and Jens, Inc., Consulting Engineers, under the sponsorship of the 
United States Department of Transportation, reprinted in April 1980; and (2) "Drainage 
of Highway Pavements" (Manual No. 2) prepared by Tye Engineering, Inc. under the 
sponsorship of the United States Department of Transportation, dated March, 1984. 
 
These manuals are available from the National Technical Information Service, 
Springfield, Virginia 22101. 
 
The following statements are to be added to Manual No. 1: 
 
A. List of Symbols Comments and Modifications 
 

1. Symbols used in drainage calculations and tabulations shall conform to 
the list of symbols shown on pages III, IV, V, VI, VII and VIII of the 
manual.  Symbols used in calculations and tabulations which are not 
shown on this list shall be clearly identified in the calculations or 
tabulations.  All drainage calculations shall be performed using English 
units of measurement. 

 
B. Chapter 1 Comments and Modifications - "General Principles of Stormwater 

Design 
 

1. Narrative in Chapter I shall be considered as background information and 
not necessarily adopted as City policy.  The City does not presently 
require treatment of storm water sewer discharges.  Consultants are 
encouraged, however, to incorporate measures in all projects which will 
reduce pollution especially from soil erosion. 
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General drainage criteria in the City shall be as identified in the following 
tables for the initial storm: 

 
TABLE I 

INITIAL DESIGN STORM FREQUENCY 
 

Land Initial Design Storm 
Use Return Period 

  

1. Residential and Public Park Areas 2 years 

2. General Commercial Areas 5 years 

3. Public Building Areas 5 years 

4. Industrial Areas 5 years 

5. High Value Downtown Business Areas 5 years 

 
 

TABLE II 
ALLOWABLE PAVEMENT ENCROACHMENT FOR INITIAL DESIGN 

STORM 
 

Street Allowed 
Classification Encroachment 
1. Local No curb overtopping.  Flow may spread 

across crown. 
2. Collector One 8' lane width must be free of water. 
3. Arterial One 8' through lane width in each 

direction must be free of water. 

 
An additional requirement to the initial system criteria is that the runoff from the 
100-year frequency major storm for time of concentrations identical to the initial 
system design must be retained within public rights-of-way in all cases.  This 
100-year frequency major storm requirement must be evaluated for projects in 
existing developed areas and when identified as prohibitive because of 
estimated costs, the consultant shall provide criteria recommendations to the 
City for such projects which will provide a reasonable cost/benefit ratio for the 
project. 

 
C. Chapter 2 Comments and Modifications - "Precipitation" 
 

1. Precipitation intensity for the various durations and frequencies shall be 
as shown in the table attached to this document and identified as 
"Attachment A".  When intensities are required for durations not shown in 
the table in the range between 2-hour and 24-hour durations, such 
intensities shall be computed as straight-line interpolations. 
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D. Chapter 3 Comments and Modifications - "Runoff' 
 

Logic and documentation for the following items shall be provided in writing when 
final drainage computations are submitted to the City for approval. 

 
1. Interception by vegetation is not a required consideration. 
 
2. Infiltration loss on pervious surfaces shall be considered in those cases 

where such losses become significant.  Infiltration loss for pervious 
surfaces for use with the S.C. S. dimensionless unit hydrograph method 
shall conform to the table attached to this document and identified as 
"Attachment B".  Infiltration losses are included in the coefficients of runoff 
provided for use with the modified rational method. 

 
3 . Depression storage loss shall be considered in those cases where such 

losses become significant.  Depression storage loss for pervious and 
impervious surfaces for use with the S.C. S. dimensionless unit 
hydrograph method shall conform to the table attached to this document 
and identified as "Attachment C".  Depression storage losses are included 
in the coefficients of runoff provided for use with the modified rational 
method. 

 
4. Reduction for gutter storage shall be taken into account where such 

storage is a significant factor.  Use of this reduction will be by specific 
approval from the City on a case-by-case basis. 

 
5. Reduction of peak flow rate due to conduit storage will not usually be a 

consideration.  Use of this reduction may be a significant factor where 
large conduits are required.  Use of this reduction will be by specific 
approval from the City on a case-by-case basis. 

 
6. The rational method with required modifications shall be used to compute 

design runoff for areas of 320 acres or less tributary to the design point 
being considered.  Design runoff from areas between 320 acres and 750 
acres shall be computed using both the rational method and the S.C. S. 
dimensionless unit hydrograph method and whichever method produces 
the larger peak runoff shall be used to design the system for the area 
tributary to the design point being considered. 

 
7. Coefficients of runoff used in the rational method shall be as indicated in 

the table attached to this document and identified as "Attachment D" for 
the storm frequencies shown.  Development of composite runoff 
coefficients for drainage areas and/or sub-areas shall be documented and 
correlated with such areas shown on a drainage area map. 
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8. The minimum inlet time or time of concentration used shall be 15 minutes.  
Inlet time or time of concentration shall be computed using the procedures 
identified as follows: 

 
a. Travel time in street gutter sections shall be determined using the 

procedures identified in Section 4.1.3. of Manual No. 2. 
 

b. Overland sheet flow time shall be determined using the kinematics 
wave theory as presented in Section 4.1.3. of Manual No. 2 except 
that when the product of the rainfall intensity and the length of flow 
as determined by this method is less than 500, the kinematic wave 
theory is not valid for this situation and in these cases, the overland 
flow time shall be determined as identified in (c.) below. 

 
c. Overland sheet flow time shall be computed using average flow 

velocities as determined from the attached table identified as 
"Attachment E" and the estimated flow lengths involved when the 
kinematic wave theory is determined to be invalid as identified in 
(b.) above.  Velocities for slopes not shown in "Attachment E" shall 
be computed as a straight-line interpolation and/or extrapolation 
within the ranges shown. 

 
d. When the inlet time or time of concentration computed by the 

above procedures is less than 15 minutes the minimum of 15 
minutes shall be used as the inlet time or time of concentration. 

 
9. Composite infiltration rates for use with the S.C. S. dimensionless unit 

hydrograph method shall be based on procedures identified in Figure 3-9 
of Section 3.3.5.2. of Manual No. 1. See Exhibit Nos.  I and 2 showing 
general soil types in the area. 

 
10. Format, computation, and documentation required for the S.C. S. 

dimensionless unit hydrograph shall be as shown in the example provided 
in Manual No. I beginning with Section 3.3.5.9.  Documentation to be 
included in submittal to City for approval shall include all computations in 
the order identified in the example, a tabulation of unit hydrograph 
coordinates, a plot of unit hydrograph, a tabulation of effective rainfall, a 
tabulation of storm hydrograph coordinates for the drainage area, a plot of 
the storm hydrograph for the drainage area, a map of the drainage area, 
and computations showing determination of the percentage of impervious 
surface.  Locations of soil types involved shall be shown on the map of 
drainage area. 
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E. Chapter 4 Comments and Modifications - "Storage" 
 

1. The Division of Water Resources of the Kansas State Board of Agriculture 
has adopted specific requirements governing design of dams for detention 
storage.  Such requirements are contained in documents identified as 
Engineering Guide - I and Engineering Guide - 2. Requirements identified 
in the latest revision of these two documents shall be adhered to when 
designing facilities addressed by the documents. 

 
 Criteria, standards, and documentation identified in Chapter 4 of Manual 

No. I shall be adhered to in all cases where such criteria and standards do 
not conflict with the Division of Water Resources requirements contained 
in their engineering guides. 

 
Documentation as indicated in the example problems in said Chapter 4 
shall be submitted in writing when final drainage computations are 
submitted to the City for approval. 

 
F. Chapter 5 Comments and Modifications - "Roadway Drainage" 
 

1. Criteria standards and documentation identified in Manual No. 2 revises 
and expands upon such items as contained in Chapter 5 of Manual No. 1. 
Such criteria, standards, and documentation contained in Manual No. 2 
shall supersede, revise, and expand like items as contained in Chapter 5 
of Manual No. 1, otherwise criteria, standards, and documentation 
identified in Chapter 5 of Manual No. I shall be in effect. 

 
2. Topics contained in Section 4.0., 4.1., 4.1.1., 4.1.2., 4.1.3., 4.1.4., and 

4.2. of Manual No. 2 have been discussed previously in this policy 
statement; therefore, requirements for topics contained in these sections 
will be as previously identified. 

 
3. Symbols used in computations related to highway or street pavement 

drainage shall conform to the list of symbols contained on pages 10, 11, 
and 12 of Manual No. 2. Such computations shall use English units of 
measure. 

 
4. Curb opening inlets shall be approved and adopted City standards.  Inlets 

proposed for construction on grades in excess of 3.0% shall include curb 
openings and gutter grate openings.  Adopted standards for such curb 
opening inlets with gutter grates will be developed with projects as 
needed.  Gutter grates shall be of the curved vane type and incorporate 
features of existing standard curb opening inlets functioning on the 
sweeper principle.  Inlets with grates must be located to minimize hazards 
to pedestrians and bicycles.  Curved vane gutter grates shall be of the 
type indicated on page 42 of Manual No. 2. 
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5. Design and evaluation of City Standard Type I inlets proposed for 

construction on grade operating as a weir shall follow procedures 
identified in solution (2) of Example 11 on pages 63 and 64 of Manual No. 
2.  Design and evaluation of City Standard Type IA inlets proposed for 
construction on grade operating as a weir shall follow the same 
procedures as identified above for Type I inlets except the formula used 
for determining inlet efficiency in Chart 10 shall be revised to (L + 1) - LT 
to compensate for increased efficiency of inlets constructed in the set 
back location. 

 
6. Design and evaluation of City Standard Type I inlets proposed for 

construction in sumps operating as a weir shall follow procedures 
identified by Chart 12 on page 77 of Manual No. 2.  Design and evaluation 
of City Standard Type I inlets proposed for construction in sumps 
operating as an orifice shall follow procedures identified by Chart 14 on 
page 79 of Manual No. 2.  Water depth (do) used with Chart 14 shall be 
based on the formula identified with drawing (b) of Figure 21 on page 75 
of Manual No. 2 where di in such formula is the distance from the point 
shown in the drawing for where the angle O is measured to the water 
surface elevation.  Design and evaluation of City Standard Type IA inlets 
proposed for construction in sumps operating as a weir shall follow 
procedures identified by Chart 12 on page 77 of Manual No. 2 except the 
formula used for determining P shall be revised to P = L + 1 + 1.8 W to 
compensate for increased efficiency of inlets constructed in the set back 
location.  Design and evaluation of City Standard Type IA inlets proposed 
for construction in sumps operating as an orifice shall follow procedures 
identified by Chart 12 on page 77 of Manual No. 2. 

 
7. Design and evaluation of City Standard Type I and Type IA inlets 

proposed for construction on grade operating as orifices shall follow 
procedures identified for design and evaluation of such inlets in sumps 
operating as orifices. 

 
8. Format, computation, and documentation required for design of storm 

sewer systems shall be as shown in the example provided in Manual No. 
1 beginning with Section 5.11.  Documentation to be included in submittal 
to City Engineer, or his authorized representative, for approval shall 
include all computations in the order identified in the example, a tabulation 
of design computations as identified in Table 5-7 in Manual No. 1, a plan 
of the system as identified in Figure 5-38(a) in Manual No. 1, a profile of 
the system as identified in Figure 5-3 8(b) in Manual No. 1, and 
tabulations of inlet design computations as indicated in Exhibit Nos. 4 and 
5.  The numbering of the various points for design consideration shall 
follow procedures indicated in Figure 5-39 in Manual No. 1. 
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G. Supplementary Design Information and Criteria 
 

Section I: General Criteria for Open Channels Ditches and Related 
Appurtenances 

 
1. Introduction 

Open channels for use in the major drainage system have significant 
advantage in regard to cost, capacity, multiple use for recreational and 
aesthetic purposes and potential for detention storage.  Disadvantages 
include right-of-way needs and maintenance costs.  Careful planning and 
design are needed to minimize the disadvantages and to increase the 
benefits. 

 
2. Geometric Features 

 
a. Where possible, a primary and an auxiliary channel shall be 

employed.  Purpose of the primary channel is to carry the design 
flood discharge.  Purpose of the auxiliary channel is to contain daily 
flow, minimize the portion of channel bottom which is normally wet 
and reduce bank erosion caused by the natural tendency of stream 
flow to meander from bank to bank. 

 
b. Side slopes of the primary channel shall be no steeper than 4 

horizontal to I vertical. 
 
c. Minimum bottom width of either primary or auxiliary channel shall 

be 4 feet. 
 
d. Side slopes of the auxiliary channel shall be 0.5 horizontal to I 

vertical. 
 
e. Maximum width of the auxiliary channel shall be 10 feet. 
 
f. Maximum depth of the auxiliary channel shall be 2 feet. 
 
g. The auxiliary channel shall be centered in the primary channel 

wherever sufficient bottom width is available. 
 
h. Where primary channel bottom width dictates that the auxiliary 

channel be set to one side of the primary channel, the near side 
overbank distance shall be a minimum of 2 feet; the far side 
overbank distance shall be a minimum of 10 feet.  The cross-slope 
on the overbank channel shall be 2%. 
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i. Where primary channel width will not accommodate an auxiliary 
channel the primary channel shall feature a "V" bottom using 2% 
cross slope. 

 
j. Auxiliary or "V" geometric features may be disregarded in hydraulic 

computations, such as computations for water surface profiles. 
 

3. Manning's formula constants for roughness factor (n). 
 

a. For grass-lined channel - "n" = 0.030. 
 
b. For riprap basket gabions, blanket gabions, rock fill - "n" = 0.045. 
 
c. For Portland cement concrete-lined channels - "n" = 0.013. 
 

4. Channel Surface Protection 
 

a. Surface protection is an integral part of the design of any channel.  
Provision for channel surface protection must be made in contract 
documents and responsibility for maintenance of the channel 
between the time when earthwork is completed and installation of 
surface protection should be clearly stated. 

 
b. Where computed average velocity in section exceeds 6 feet per 

second, an energy dissipater, concrete lining, stone riprap, riprap 
bags, fabriform or gabions must be used to protect the channel 
surface from erosion.  Surface protection for velocities 6 feet per 
second or less shall be evaluated consistent with involved soil 
types. 

 
c. Adjustments of channel gradients which are too steep for design 

conditions are best made by channel drops.  Normally it is better to 
employ several low head drops instead of high drops.  Sloped 
drops which fit channel topography are usually the most cost 
efficient.  Sloped drops should have a rough surface and be no 
steeper than 2 to 1. All channel drops must be protected from 
erosion and being washed out. 

 
5. Outfall Structures 

 
a. Protection from erosion is required at all locations where a side 

drain or storm water sewer enters an open channel. 
 

b. If the open channel is grass-lined, the side drain may employ a 
headwall, apron and wingwalls which are designed to fit the 
channel bank- or if the side drain is pipe, an end section may be 
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used provided it is supported by a toewall at least 2' in depth using 
portland cement concrete, grouted stone rip-rap, rip-rap bags, 
fabriform or gabions. 

 
c. For grass-lined channels, the erosion protection in the form of 

portland cement concrete slab, stone rip-rap, rip-rap bags, fabriform 
or gabions shall extend across the overbank channel, down into and 
across the auxiliary channel (if applicable) and at least 2 feet up the 
opposite primary channel bank. 

 
d. Erosion protection shall extend upstream and downstream from the 

centerline of any side drain a distance of 1 1/2 pipe diameters each 
direction or a minimum of 3 feet each direction. 

 
6. Water Surface Profiles 

 
a. Channel design must be accompanied by water surface profiles in 

a format which presents not only the profile but the geometric and 
hydraulic elements which are employed in the profile computations. 

 
b. Any method which employs the Manning equation in a step-type 

iterative backwater analysis is acceptable for channel reaches 
between structures.  At structures, an accounting for area reduction 
and wetted perimeter increase, such as at piers, piles, walls, etc. 
must be entered into the water surface elevation computations.  
Suggested text for analysis of flow through structures is "Hydraulics 
of Bridge Waterways" published by the Bureau of Public Roads, 
source of which is available by contacting the City/County 
Engineer. 

 
c. An excellent example of method for computing water surface 

profiles is the Hydrologic Engineering Center Computer Program 
designated "HEC-2, Water Surface Profiles". 

 
d. Where access to the HEC-2 computer program is not practical, the 

procedures outlined in Hydrologic Engineering Center Report, 
Volume 6, Water Surface Profiles, is recommended. 

 
e. Where the starting elevation of a water surface profile is not known 

it should be estimated by making a "slope-area" or a "critical depth" 
computation for the channel being studied. 

 
7. Freeboard 

 
a. To protect against the damaging effects of wave action, air bulking, 

splash and spray, man-made channels should provide a minimum 
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of two foot of freeboard above the computed water surface profile 
for the design storm. 

 
b. The minimum freeboard above flood of record or computed flood 

insurance base flood water surface profiles for natural rivers, 
creeks, sloughs, etc. shall be two foot. 

 
c. Where buildings are immediately adjacent to a natural or man-

made channel, the minimum building pad elevation for such 
structures is recommended to be two foot above the computed 
100-year return flood water surface profile.  If the project area is 
unstudied, three foot of freeboard is recommended. 

 
Section II: General Criteria for Detention Design and Standards 

 
1. Introduction 

 
Storm water detention is a method by which the peak discharge of a 
drainage system is reduced through temporary storage in a reservoir 
having a control structure as its outlet.  The capacity of the outlet structure 
limits the outflow of the reservoir to a quantity less than the inflow.  
Detention is used to decrease the required capacity of new drainage 
systems and to relieve or prevent over-charging of existing drainage 
systems.  The City desires that detention storage be sized to reduce 
and/or limit peak runoff for the 5 -year and 100-year frequency storms 
from urbanized areas to the peak runoff for such storms as if the area was 
not urbanized. 
 
The purpose of this section is to state the procedure and criteria to be 
used in the design and construction of detention systems. 
 
As per current Kansas State Statutes, all dams capable of impounding 
thirty acre-feet or more at maximum stage require design approval and a 
permit from the Division of Water Resources of the Kansas State Board of 
Agriculture.  Those structures of this size or larger must, therefore, meet 
both the design standards as herein set forth and the design standards 
and procedures of the Division of Water Resources. 

 
2. Design Criteria 

 
a. Site Exploration 
 

Prior to design of a detention facility, the site shall be explored for 
surface and subsurface conditions, such as soil composition, water 
table, and subsurface geology. 
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b. Detention Storage Dam Design 
 
All dams to be constructed within the urbanized area of the City 
shall be designed for Class C High Hazard in accordance with the 
Engineering Guide - I identified previously in comments on Chapter 
4 of Manual No. 1. 

 
c. Design Inflow 

 
 1) Peak flow rates 

The methods of computing peak inflow are described in the 
previous discussion of Manual No. 1. 

 
2) Soil Groups 

For both urban and rural basins, the hydrologic soil groups 
will be found using the S.C.S. "Soil Survey of Sedgwick 
County". 

 
d. Inflow Hydrograph 

 
Inflow hydrographs for drainage areas ranging from 320 to 750 
acres shall be developed using the S.C. S. dimensionless unit 
hydrograph procedures previously identified in Chapter 3 of Manual 
No. 1. Inflow hydrographs for drainage areas less than 320 acres 
shall be developed based on the 10-minute unit hydrograph 
equations shown in Table 4-5 of Manual No. I and the methodology 
as presented in the example beginning in Section 4.6.4.2. of 
Manual No. 1. The value for 0 shall be as identified in the table 
provided as "Attachment F". 

 
e. Routing Methods 

 
Routing of the inflow storm through the detention pond shall utilize 
the procedures identified in Chapter 4 of Manual No. 1. Complete 
dewatering of the detention portion of the facility shall take no more 
than 4 days. 

 
f. Design and Construction of the Facility 

 
Due to the great variance in soil types and subsurface conditions 
throughout this area, it is not practical to develop one specification 
for construction of embankments and ponds.  There are, however, 
several general requirements that can be recommended at this 
time. 
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1) As previously mentioned prior to design the site shall be 
explored for surface and subsurface conditions.  This work 
shall be done by a qualified testing laboratory under the 
direction of a licensed engineer. 

 
2) The core of the embankment and the core trench shall be 

composed of impervious material. 
 

3) Side slopes of the pond and embankment will be 
constructed in accordance with the standards stated in the 
section on open channel design. 

 
4) Freeboard shall be designed following the same criteria as 

used in open channel design. 
 

5) All areas above the static pool shall be seeded and mulched 
or sodded in compliance with the standards of the City. 

 
6) During construction, there will be continual testing and 

inspection by a qualified testing laboratory under the 
direction of a licensed engineer with reports submitted to the 
City. 

 
Section III: General Criteria for Storm Water Sewer Design and Standards 

 
1. Introduction 

 
Storm water sewer systems shall be designed as pressure systems for the 
initial storm when possible.  Hydraulic grade line shall be a minimum of 6" 
below the street pavement gutter flow line at locations of inlets and 
manholes. 

 
2. Design Criteria 

 
a. Manning's coefficient of friction shall be as follows: 

 
Reinforced concrete pipe (all sizes) n = 0.013; corrugated metal 
pipe 2 2/3" x 1/2" helical and circumferential corrugations (all sizes) 
n = 0.024; corrugated metal pipe 3 " x I" helical and circumferential 
corrugations (all sizes) n 0.027; corrugated metal pipe 6" x 2" 
helical and circumferential corrugations (all sizes) n = 0.033. 

 
b. Storm sewers are required to be designed to provide for a 

minimum cleansing velocity of 2 feet per second at a depth of flow 
of 0.2 of the diameter or rise of the pipe. 
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Section IV: General Rules of Thumb for Design of Drainage and Storm Water 
Sewers 

 
1. Whenever possible, set flow line elevations of pipes in structures such 

that the crowns of the pipes are at the same elevation. 
 
2. Flow lines of pipes in structures may be set at elevations such that the 0. 

8 depth points of the pipes are at the same elevation. 
 
3. When main line pipe sizes change at a structure, the drop in flow line 

through the structure should be equal to the difference in the sizes of the 
pipe. 

 
4. Provide 0.2-foot drop in the main line pipes through structures when the 

structures includes one side lateral.  Provide 0.3-foot drop in the main line 
pipes through structures when the structures includes two or more 
laterals. 

 
5. Provide 0.1 foot drop in the main line pipes through structures whenever 

the horizontal alignment of the main line pipes changes by 45' or greater. 
 
6. A clearance of 2 feet is required between the top of the outside diameter 

of the pipe and the bottom of the street pavements when pipes are 
installed under or in close proximity to such pavement.  A clearance of 
less than 2 feet will require specific approval by the City. 

 
7. Manholes used on storm sewers normally will be City standard shallow 

Type A, shallow Type B, standard Type A, standard Type B, and standard 
reinforced concrete.  Standard reinforced concrete manholes are normally 
used with pipe sizes 42" or larger.  All openings into structures which are 
to be utilized to facilitate maintenance operations shall be centered on 
pipes entering and/or exiting such structures when possible. 

 
8. Inlet, manhole, and headwall structures must always be evaluated to 

ensure that the structures have sufficient size to accommodate the 
various inflow and outflow pipes based on the alignment shown on the 
plan. 

 
9. Drainage plans which require construction of erosion protection will be 

required to include detail drawings for the placement of such erosion 
protection for each specific location.  Such details must show required 
elevations and horizontal dimensions. 

 
10. All projects which require construction of channels and/or ponds shall 

include provisions for establishing grass cover as necessary to minimize 
erosion.  Such projects shall also include provisions for mulching of slopes 
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which are more susceptible to erosion.  Types of grass cover specified 
shall be compatible with the types of soil involved.  Projects which have 
soil types that will not support development of good grass cover will 
require placement of suitable topsoil. 

 
 All pond banks shall include rip rap or other erosion protection items as 

approved by the City. 
 
11. The City prefers inlet-manhole combination structures whenever possible.  

The City also prefers to construct manholes outside the limits of street 
pavement whenever possible.  When necessary to construct manholes in 
street pavement, such manholes shall be Type B. 

 
12. State and federal government agencies permit or approval requirements 

as related to certain types of drainage improvements must be adhered to 
as follows: 

 
a. Construction plan approval is required from the Tulsa Branch of the 

Corps of Engineers whenever a project requires crossing a Corps 
constructed levee or discharge into a Corps constructed channel.  
The Wichita - Valley Center Floodway was constructed by the 
Corps.  This project included levees along the Big Arkansas River 
upstream from the point of diversion of the Big Arkansas River into 
the floodway and upstream from the point of discharge of the 
floodway back into the Big Arkansas River.  The project also 
included a diversion channel and levees between the Big and Little 
Arkansas Rivers along with the Chisholm Creek Diversion Channel 
and levee system. 

 
b. The Kansas City Branch of the Corps of Engineers has jurisdiction 

of construction within the limits of the high bank or across the Little 
and Big Arkansas Rivers.  Plans requiring construction within these 
limits must be sent to the Kansas City Branch of the Corps of 
Engineers for determination of permit requirements. 

 
c. A permit is required from the Division of Water Resources of the 

Kansas State Board of Agriculture when projects require 
excavation or construction of fill in a floodplain.  The application of 
this permit requirement to projects which require construction in 
floodplains will be determined on an individual project basis on 
identification of the type and extent of the work involved. 

 
d. A permit is required from the Division of Water Resources of the 

Kansas State Board of Agriculture for those projects which include 
construction of a dam which would impound more than 30 acre-feet 
of water at the elevation of the top of the dam. 
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e. Contractors are required to obtain a permit from the Division of 
Water Resources of the Kansas State Board of Agriculture when it 
is necessary to dewater with wells and well points to facilitate 
construction. 

 
13. Occasionally exceptions to the above-stated rules of thumb may arise.  

Such exceptions will be evaluated and approved on an individual case 
basis. 

 
14. Public Storm Sewer Systems for non-paved areas may include the use of 

high-density polyethylene pipe (HDPE) and pre-fabricated inlets.  
Minimum diameter of storm sewer pipe for backyard systems shall be 12".  
Minimum diameter of all other storm sewer pipe, including culverts, shall 
be 15". 

 
 
 
 
 



April 15, 1986 

- ATTACHMENT A 
DRAINAGE CRITERIA MANUAL 

RAINFALL INTENSITY TABLE FOR SEDGWICK COUNTY, KANSAS 

The following tabulation-contains rainfall intensity in inches 
per hour as derived from ESSA Weather Bureau Technical Paper 

40 Modified to NWS Hydro-35, 1977 During First Hour* ' 

(4) 
DURATION RETURN PERIODS OF 
IN MINUTES 1-YR 2-YR 5-YR 25-YR 50-YR 100-YR - - 10-YR - 



ATTACHMENT A CONTINUED 
Page 2 

DURATION 
I N  ClINUTES 

RETURN PERIODS OF 
.5-YR 10-YK 25-YR - 



ATTACHMENT A CONTINUED 
Page 3 

DURATION 
IN MIIiUTES 

DURATION 
IN HOURS 

RETURN PERIOOS OF 
5-Y R 1 0-Y R 25-YR 50-YR - 

RETURN PERIOOS OF 
5-YR 10-YR 25-YR - 50-YR 



ATTACHMENT B - 
DRAINAGE CRITERIA MANUAL 

INCREMENTAL INFI~TRATION VALUES I N  INCHES 

Time 
Minutes** 

SCS Hydrologic Soil Group 
0- - - - - 

*Time a t  end of the time increment 

NOTE: Values f o r  125 minutes and addi t ional  5 minute increments s h a l l  
be the same as those shown f o r  120 minutes. 



DRAINAGE CITERIA MANUAL 

DEPRESSION STORAGE LOSSES 

Surface Type 

Impervious: 

Paved Areas 
Flat Roofs 
Sloped Roofs 

Pervious: 

Total Loss 
(Inches) 

Lawns and Grass 0.3 
Wooded Areas and Open Fields 0.4 



(3  pages) 
ATTACHMENT D 

DRAINAGE CRITERIA 

RECOMMENDED RUNOFF COEFFICIENTS FOR RATIONAL METHOD 
AND PERCENT IMPERVIOUS FOR UhIT HYDROGRAPH METHOD 

Land Use o r  
Surface C t ~ a r a c t e r i s t i c s  

Percent 
Impervious 

Frequency. . 
5 - - 10 

1. Business: 
Downtown Areas 
Neighborhood Areas 

2. Resident ia l :  
S ing le  Family (So i l  Group D) 

1 /8  Acre 

1/2 Acre 
3/4 Acre 
1 Acre 

Mu1 t i -Fami l y  (So i l  Group D) 
- M u l t i - U n i t  (detached) 

Mu1 t i - U n i t  (attached) 
Apartments 

S ing le  Family (So i l  Group C )  
1/8 Acre 
l / 4  Acre 
1/3 Acre 
1/2 Acre 
3/4 Acre 
1 Acre 

Mu1 t i -Fami l y  (So i l  Group C) 
p 

Mu1 ti -Uni t  (attached) 
Apartments 

Single-Family (So i l  Group B) 
1 /8  Acre 
1/4 Acre 

- -  1 /3  Acre 
1/2 Acre 
3/4 Acre 
1 Acre 

Mu1 ti -Fani 1 y ( Soi 1 Group B) 
- M u l t i - U n i t  (detached) 

Mu1 ti -Uni t (attached) 
Apartments 



Land Use o r  PercGnt 
r face Charac te r i s t ics  Impervious 

Frequency 
5 10 - - 

Single Family (Soil  Group A )  
'1/8 Acre 50 
1/4 Acre 38 
1/3 Acre 
1/2 Acre 
3/4 Acre 
1 Acre 

Mu1 ti-Family (Soil Group A )  
Mu1 ti-Uni t (detached) 60 
Mu1 t i - U n i t  iat tached j 65 
Apartments 75 

3. Indus t r ia l  : 
Light Areas 
Heavy Areas 

4. Playgrounds: 

5. Schools: 

6. Railroad Yard Areas: 30 
- 

- Undeveloped Urban Areas: 
O f f s i t e  Flow Analysis 45 
(when land use not  defined) 

8. S t r ee t s :  
Paved 
Gravel 

9. Drive, Parking Lots and Walks:. 96 

10. Roofs: 90 

11. Urban Lawn Areas (See Note No. 1 below): 
Soil  Group A 

Slope l e s s  than 1% 00 
Slope 1% t o  4% 00 
Slope more than 4% 00 

Soil  Group B 
* Slope l e s s  than 1% 

s lope  1% t o  4% 
Slope more than 4% 

Soil  Group C 
Slope l e s s  than 1% 
s l o p e  1% t o  4% 
Slope more than 4% 



Land Use o r  
r f ace  Cha rac t e r i s t i c s  

Soil  Grou 0 
-s than 1% 

Slope 1% t o  4% 
Slope more than 4% 

Percent Frequency 
Impervious - 2 - 5 - 10 100 - 

Note No. 1:  Coef f ic ien ts  shown i n  the  above table are for  pervi-ous open space 
a r e a s  with thick t u r f  which includes pervious areas i n  parks and cemeteries. 
Coef f ic ien ts  shown above must be increased 0.02 for use w i t h  ag r i cu l tu ra l  
pas ture  areas. Coeff ic ients  shown above must be reduced by 0.04 f o r  use with 
ag r i cu l tu ra l  cu l t i va t ed  areas. Group A s o i l s  are we1 1 -drained, coarse textured 
sands with high i n f i l t r a t i o n  ra tes .  Group B s o i l s .  are moderately we1 1 -drained, 
moderately coarse textured s o i l s  with moderate i n f i l t r a t i o n  ra tes .  Group C 
s o i l s  a r e  moderately poor-drained, moderately f ine  textured s o i l s  with slow 
i n f i l t r a t i o n  r a t e s .  Group D s o i l s  a r e  poor-drained, f ine  textured s o i l s  with 
very slow i n f i l t r a t i o n  ra tes .  "- - . - -- 

GENERAL NOTE: These Rational Formula Coefficients may not be val id  f o r  basins  
20 acres  or  1 a rger .  
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- ATTACHMENT F 

DETERMINATION OF DIMENSIONLESS 
WATEkSHED CONVEYANCE FACTOR (0)  

ovement and storn sewex-yrstem, closed 



EXHIBIT NO. 1 

- SOIL LEGEND 

SYMBOL 

Aa 
Ab 
Ba 
Bb 
Ca 
Cb 
Cc 
Cd 
Ce 
Ea 
Eb 

La 
L b - 
Ma 
Mb 
Elc 
Na 
oc 
Od 
Pa 
Pb 
PC 
Pd 
Ra 
Rb 
Rc 
Rd 
Sa 
Sb 
Sc 
Ta 

- - 
Tb 
Ua 
Ub 
Uc 
Ud 
Ue 
Va 
Vb 
vc 
Vd 
Ve 
V f  
Wa 
Wb 

HYDROLOGIC 
GROUP NAME - 

A1 bion-Shell abarger sandy 1 oams, 1 t o  4 percent s lopes  
Albion and She1 labarger sandy loans, 7 t o  15 percent s lopes  
Blanket s j l t  loam, 0 t o  1 percent slopes 
Blanket s i l t  loan, 1 to  3 percent slopes 
Canadian f i n e  sandy loan 
Canadi an-Ma1 deck f i n e  sandy 1 oams 
Carwile f i n e  sandy loam 
Clark-Ost c lay  loams, 1 t o  4 percent slopes 
Clime s i l t y  clay,  3 t o  6 percent slopes 
Elandco s i l t  loan1 
Elandco s i l t  1 oam, occasionally flooded 
Elandco s i l t  loam, frequently flooded 
Farnum loam, 0 t o  1 percent slopes 
Farnum loarn, 1 t o  3 percent slopes -% - -- 
Farnum loam, sandy substratum, 0 t o  1 percent s lopes  
Goessel s i l t y  c lay ,  0 to  1 percent slopes 
Goessel s i l t y  clay,  1 t o  2 percent slopes 
Irwin s i l t y  c lay loam, 1 t o  3 percent slopes 
Irwin s i l t y  clay loarn, 3 t o  6 percent slopes 
Irwin s i l t y  c lay loam, 2 t o  6 percent slopes, eroded 
Lesho loan 
Lincoln s o i l s  
Milan loam, 1 t o  3 percent slopes 
Milan form, 3 t o  6 percent slopes 
Milan c lay  loam, 2 t o  6 percent slopes, eroded 
Naron f i n e  sandy 1 oam 
Owens c lay  1 oan, 1 t o  3 percent slopes 
Owens-Rock outcrop complex, 3 to  10 percent s lopes  
P i t s  
Plevna f i n e  sandy loam 
P r a t t  loamy f ine  sand, undulating 
Pratt-Tivol i complex, ro l l  i n g  
Renfrow s i l t y  clay loam, 1 t o  3 percent slopes 
Renfrow s i l t y  c lay loam, 3 t o  6 percent slopes 
Renfrow-Owens clay loams, 1 to  4 percent slopes 
Rosehill s i l t y  clay,  1 to  3 percent slopes 
Shellabarger sandy loam, 1 to  3 percent slopes 
Shellabarger sandy loam, 3 to  6 percent slopes 
Shellabarger sandy loam, 3 to  6 percent slopes,  eroded 
Tabler s i l t y  c lay loam 
Tabler-Drummond complex 
Urban land-Canadian complex 
Urban 1 and-El andco complex 
Urban land-Farnun complex, 0 to 3 percent slopes 
Urban 1 and-Irwin complex, 1 t o  3 percent slopes 
Urban 1 and-Tab1 e r  complex 
Vanoss s i l t  loam, 0 t o  1 percent slopes 
Vanoss s i l t  loam, 1 t o  3 percent slopes 
Vanoss s i l t  loam, 3 t o  6 percent slopes 
Vanoss silt loam, 3 t o  6 percent slopes, eroded 
Vernon sandy loam. 1 t o  3 percent slopes 
Vernon sandy loam, 3 t o  6 percent lopes 
Waldeck sandy loam 
Wauri ka s i l  t loam 



/ 

EXHIBIT NO.' 2 
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SECTION IV. SANITARY SEWER DESIGN CRITERIA 
 

A. General 
 

Design of sanitary sewer systems shall meet the Minimum Standards of Design 
for Water Pollution Control Facilities as established by the Kansas Department of 
Health and Environment (KDHE) and shall also meet the requirements of the 
City of Valley Center. 

 

Prior to submittal to KDHE, the designer shall provide the City with two sets of 
Office Copy plans for review and comment.  Following Valley Center's review, 
the designer shall submit a sanitary sewer extension permit along with plans, 
specifications, and two extra plan and specification covers to KDHE and must 
obtain approval prior to the bid letting. 

 

B. Sanitary Sewer Pipe Materials and Design 
 

Approved pipe material for use on sanitary sewers shall include Ductile Iron Pipe 
and PVC pipe. 

 

1. Flexible Gravity Sewer Pipe - Polyvinyl Chloride Pipe for use on gravity 
sanitary sewers will include the use of ASTM D-3034, SDR35 PVC Pipe 
for pipe 8" and larger.  Pipe less than 8" shall be Schedule 40 PVC.  
Pipe joints shall be elastomeric seals meeting requirements of ASTM 
D-3 212. 

 

2. Sanitary Sewer Pipe Slopes - Minimum pipe slopes for sanitary sewers 
shall be utilized to maintain a minimum velocity of 2 ft/s of the wastewater.  
Minimum pipe slopes are listed below: 

 

Pipe Diameter (Inches) Slope (%) 
4 2.00 
6 1.00 
8 0.40 

10 0.25 
12 0.20 
15 0.15 
18 0.12 

 

A slope of 0.3% may be used with 8" PVC Pipe with prior approval by the 
City. 
 

3. Sanitary Sewer Capacity - Sanitary sewers shall be sized to carry the 
design flow when running 2/3 full for pipes 18" and smaller.  Sanitary 
sewers shall be designed to carry all pre-existing flows plus additional 
capacity for peak future flows plus an allowance for infiltration.  Calculated 
flows from future developments should include population density per 
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acre, with a projected domestic flow of 100 gallons per capita-day, with a 
minimum peaking factor of 3. 

 

4. Testing - All sanitary sewers (gravity) shall be air tested to 4 psi.  The pipe 
between manholes will be accepted if the maximum drop after 4 minutes 
for 8" pipe is less than I psi. (5 minutes - 10", 5.5 minutes - 12", 7.5 
minutes - 15", and 8.5 minutes - 1811).  Air testing for PVC sanitary 
sewers shall meet the requirements of Table 2 of ASTM F1417. 

 

All flexible sanitary sewers (gravity) shall be tested for deflection by pulling 
a mandrel through the pipe.  Maximum deflection shall not exceed 5% of 
the internal diameter. 

 

5. Video Inspection - All sanitary sewers 8" diameter and larger will be 
televised by the Contractor prior to acceptance.  DVD and written report 
shall be provided to the City.  All video inspections shall be performed with 
a representation of the City observing the inspection. 

 

C. Trench and Backfill Requirements 
 

Approved pipe bedding material includes UD-1 meeting KDOT Standard 
Specifications or ASTM C-33 Size No. 67 crushed rock (granular) material.  
Approved backfill material includes approved granular material (sand) free from 
debris, organic material and stones with 100% passing thru 3/4" sieve or 
compacted earth. 

 

1. Trenching through Pavement - Pavement shall be saw cut in a neat line 
and replaced to a depth of 1 1/3 times the original pavement thickness.  
The replaced pavement shall be widened a minimum of 12" each way 
from the trench limits. 

 

2. Backfilling Under Pavement - Pavement backfill material shall be 
excavatable flowable fill unless otherwise approved by the City.  The 
material shall be backfilled from top of pipe bedding to 2' from the bottom 
of pavement. 

 

3. Pipe Zone Backfilling - (See Figure IV-1).  Class B bedding shall be used 
for flexible pipe.  Class C bedding shall be used for rigid pipe.  If wet 
conditions are encountered, Class B or C improved bedding shall be 
utilized. 
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D. Manholes - (See Figure IV-2) 
 

Approved manholes for use with sanitary sewer construction shall be a minimum 
of 4 ft. inside diameter with 5" thick reinforced walls.  Precast reinforced concrete 
manholes shall conform to the latest revision of ASTM C-478. 

 

Manholes shall be provided with a minimum 8" thick precast base, constructed on 
an 8" thick crushed rock base.  All pipe penetrations shall be provided with A-LOK 
gaskets for pipe connections to manholes.  If a manhole is to be constructed over 
an existing pipe, a 12" reinforced cast in place base will be required, with the 
bottom section of the precast manhole extending into the base a minimum of 4".  
Any pipe connections to manholes that are not made with an A-LOK gasket shall 
be concrete encased a minimum of 3 feet from the manhole wall. 

 

All manhole joints shall be sealed with 2 wraps of mastic or other approved 
gasket material. 

 

1. Frame and Cover - Manhole frame and cover shall be Deeter No. 1261 
meeting the requirements of ASTM A-48, Class 30. 

 

2. Manhole Coatings - The interior of manholes shall be coated with 2 coats of 
Tnemec Series 66 Hi Build Epoxy or equal.  The interior coating may be 
applied prior to shipment of precast sections.  Exterior coating of manholes 
shall include I coat of Valsper Hi-Build Bituminous coating 35-J- 10, Tnemec 
46-450 Heavy Tnemecol or equal. 

 

3. Manhole Testing - All manholes shall be vacuum tested prior to backfill.  
Pipe penetrations shall be plugged and braced prior to vacuum testing.  
The completed manhole (stacked manhole including adjustment rings) 
with the exception of exterior coating and backfill shall be included in the 
test. 

 

 The vacuum test will consist of creating a vacuum of 10 inches of mercury 
by pumping air out of the manhole.  An approved test will consist of 
achieving less than I inch of Mercury drop in vacuum in a 2 minute time 
period. 

 

E. Manhole and Sanitary Sewer Locations 
 

Offset distances for sanitary sewer from property lines shall typically be 5'.  
Sanitary sewers shall typically be located on the south and west portions of utility 
easements.  Manholes shall be provided in locations that will provide access for 
maintenance.  Sanitary Sewers shall be extended across lots so manholes can 
be provided adjacent to platted street right-of-way.  Manholes that may be 
susceptible to infiltration (i.e., ground water, ditches, etc.) shall include the use of 
an external joint wrap as approved by the City.  The Owner will certify proper 
gr4ade for manhole lids, meters, and cleanouts.  The builder will pay for any 
necessary manhole, meter, or cleanout adjustments. 
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F. Protection of Water Supplies 
 

Sanitary sewers laid parallel to waterlines shall maintain a minimum horizontal 
distance of 10 feet between the sanitary sewer and waterlines.  When a 
waterline and sanitary sewer cross and the sanitary sewer is 2 feet or more 
below the waterline, no special attention is needed.  At all other crossings, the 
sanitary sewer shall be constructed of an approved pipe material with gasketed 
joints.  One full-length pipe section shall be centered at the waterline crossing. 

 
G. Easement Requirements  
 

All sanitary sewers shall be constructed in easements.  The minimum width of 
the easement is 20 feet, whether it is a utility easement or a sanitary sewer 
easement.  Easement widths shall be evaluated based on depth of sewer and 
other items required to be included in the easement, such as backyard storm 
drains.  The minimum width of easement that includes both sanitary sewers and 
drainage items shall be 30'.  Easements shall be obtained for sanitary sewer 
construction.  Access to manholes shall be evaluated and any additional required 
easements shall be obtained for maintenance purposes.  Utility easements shall 
be graded as part of the sanitary sewer construction.  The easement grades 
shall be established based on an approved drainage plan. 

 
H. Sanitary Sewer Service Connections 
 

Sanitary sewer service connections shall be provided for all lots that are to be 
serviced.  Service connections will include either a 4" or 6" stub from a manhole, 
or an 8" x 4" or 8" x 6" saddle tee (see Figure IV-3).  If a service connection is 
greater than 12' deep, (measured from proposed ground to flow line of the 
lateral) riser pipe shall be extended to 8' below proposed grade.  Sewer services 
shall be located 1/3 of the distance through the lot on the downstream portion of 
the sewer. 
 

I. Force Main Construction 
 

Approved pipe material for use on sanitary sewer force mains will include Ductile 
Iron Pipe or PVC AWWA C900 pressure Class 100 (min.) pipe.  Ductile Iron Pipe 
shall be thickness Class 52, cement lined and seal coated with an approved 
bituminous seal coat in accordance with AWWA C-104. 
 
Force mains constructed inside structures, vaults, or manholes shall be flanged 
Ductile Iron pipe with an approved epoxy coating. 
 
High points shall be minimized in the profile of sanitary sewer force mains.  
Provisions shall be made in the design to remove air from high points in the force 
main (see Figure IV-3). 
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J. Pump Stations 
 

All pump stations shall include the use of three phase submersible pumps, 
unless otherwise approved by the City.  Items that shall be included in all pump 
station designs are emergency generator (natural gas powered), 6' tall privacy 
fence, concrete pad, concrete access drive, pig port with valves, a separate 
check/plug valve vault hoist crane or other means of removing pumps, and 
stainless steel materials in the wet well. 
 
1. Pump Sizing - Each pump shall be sized to accommodate peak flows from 

the service area.  Detention times for the sewerage shall be determined 
for initial flows into the pump station.  If the detention times warrant the 
use of smaller pumps, provisions shall be made to increase the capacity 
of the pumps by changing out the impellers and/or motors for future peak 
flows. 

 
2. Wet Well - The wet well shall be sized to accommodate the peak flows 

from the service area.  A precast manhole may be used as a wet well.  
The interior of the wet well shall be coated with Sauerisen or Raven 
coatings.  Buoyancy of the wet well shall be calculated and additional 
thickness added to the wet well base as warranted.  A screened vent pipe 
shall be included at the top of the wet well.  Bottom of wet well invert shall 
be sloped at a 60' slope. 

 
3. Controls – An ultrasonic transducer shall be provided for level control and 

pump operations.  Float controls shall be furnished as a backup for alarm 
conditions.  The levels shall be as follows: 

 
a) Low level "alarm" 
b) Low level "off' 
c) Low level "on" 
d) High level "on" 
e) High level "alarm" 

 
Alarm conditions shall be indicated through the use of emergency lights 
located at the pump station site, along with a telephone dialer. 
 

K. Erosion Control and Sediment Barriers - (See Figure IV-4) 
 

All projects shall include the use of Best Management Practices to provide 
erosion protection/pollution control.  The use of silt fences, hay bales dams, and 
temporary/permanent seeding shall be incorporated into each project.  In 
addition to the details as shown on Figure IV-4, the designer may need to 
incorporate other erosion control measures as detailed in Section I, or in 
accordance with the NPDES Stormwater discharge permit. 
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SECTION V. WATER SYSTEM CRITERIA 
 
A. General 
 

Design of water systems shall meet the Policies, General Considerations, and 
Design Requirements for Public Water Systems in Kansas, as established by the 
Kansas Department of Health and Environment (KDHE) and shall also meet the 
requirements of the City of Valley Center Design Standards as herein outlined.  
Prior to submittal to KDHE, the designer shall provide the City with two sets of 
Office Copy plans for review and comment.  The designer shall submit a Public 
Water Supply Permit along with plans, specifications, and two extra plan and 
specification covers to KDHE and must obtain approval prior to the bid letting.  
The requirement of submitting a Public Water Supply Permit may be waived by 
KDHE for projects with less than 5,280 feet of total length of waterline. 

 
B. Waterline Materials and Design 
 

Approved pipe material for use on waterlines shall include Ductile Iron Pipe (DIP) 
and PVC. 

 
1. Ductile Iron Pipe - DIP shall be minimum Pressure Class 350 and shall be 

cement lined and seal coated with an approved bituminous seal coat in 
accordance with AWWA C-104. 
 

2. PVC Pipe - PVC pipe 4" and larger shall be AWWA C-900, DR 18 pipe.  
Fittings for use with DIP or PVC pipe shall be CICL or DICL conforming to 
AWWA C110.  Compact fittings may be used, conforming to AWWA 
C153. 
 

3. Design Considerations - The minimum depth of cover for all waterlines 
shall be 42".  Minor deflections of PVC pipe shall be made through the 
use of couplings.  The maximum deflection shall not exceed 4º.  High 
points in the profile of waterlines shall be minimized.  High points shall be 
located where fire hydrants or other outlets are located.  Detectable 
metallic tape shall be placed over all waterlines constructed.  The tape 
shall be blue with a warning message of "CAUTION BURIED 
WATERLINE BELOW" being included on the tape.  All waterlines shall 
include the use of tracer wire, as shown in Figure V-1. 
 

4. Waterline Sizing - Waterlines shall be sized based on peak demands from 
the service area.  Minimum diameter of public waterlines will be 8", unless 
otherwise approved by the City.  4" or 6" diameter waterlines may be used 
at cul-de-sacs if looped around cul-de-sac and a fire hydrant is not 
required.  Waterlines serving fire hydrants or fire protection systems shall 
be a minimum of 8" in diameter. 
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5. Waterline Location - Waterlines shall typically have an 8' offset off 
property lines, and shall be located within public street right-of-way.  If 
required, easements shall be obtained for installation and maintenance 
purposes.  Any waterline locations which are not in public street right-of-
way shall be approved by the City. 
 

 Waterlines shall typically be located on the north and east portions of 
right-of-ways and easements. 
 

6. Testing - All completed waterlines shall be subjected to a pressure and 
leakage test.  The pressure test consists of the waterline being subjected 
to the rated working pressure of the pipe installed (typically 150 psi) for a 
period of 1 hour.  A two-hour leakage test will follow the pressure test.  An 
approved leakage test will consist of an allowable leakage quantity not 
being exceeding in the two hour time period.  The allowable leakage is 
calculated based on the following equation: 
 

L = 0.0001351 (N) (D) (P)
½

 
L = Allowable Leakage (gal/hr) 
D = Nominal Pipe Diameter (in) 
P = Pressure (PSIG) 
N = Number of Joints in Tested Section 

 
All water used in flushing or other construction shall be metered and the 
total water used shall be submitted to the City. 
 

7. Disinfection - All completed waterlines shall be flushed and disinfected per 
AWWA C601.  Waterlines shall be disinfected by the "continuous feed" 
method.  A chlorine concentration of 50 mg/l shall be introduced into the 
newly constructed waterline.  The chlorinated water shall remain in the 
waterline for a 24-hour period.  At the end of the 24-hour period, the 
residual chlorine concentration shall be 25 mg/l (minimum).  The 
waterlines shall then be flushed so the final chlorine concentration in the 
waterline is less than 1 mg/L. 

 
8. Backflow devices will be required for all fire protection and shall flow 

current ordinances in place by the City of Valley Center. 
 

C. Trench and Backfill Requirements - (See Figure IV-1) 
 

Approved material includes UD-1 meeting KDOT Standard Specifications or 
ASTM C-33 Size No. 67 crushed rock (granular) material.  Approved backfill 
material includes approved granular material (sand) free from debris, organic 
material and stones with 100% passing thru 3/4" sieve or compacted earth. 
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1. Trenching through Pavement - Pavement shall be saw cut in a neat line 
and replaced to a depth of 1 1/3 times the original pavement thickness.  
The replaced pavement shall be widened a minimum of 12" each way 
from the trench limits. 

 
2. Backfilling Under Pavement - Pavement backfill material shall be 

compacted sand or excavatable flowable fill.  The material shall be 
backfilled to a level 2' from the bottom of pavement. 
 

3. Pipe Zone Backfilling.  Class B bedding shall be used for flexible pipe.  
Class C bedding shall be used for rigid pipe.  If wet conditions are 
encountered, Class B or C improved bedding shall be utilized. 
 

4. Protection Fill - (See Figure V-1) Protective fill shall be provided during 
construction where the cover over the proposed waterline is less than 2 
feet. 

 
Protective fill shall be placed and compacted in place prior to construction 
of the waterline.  The completed waterline shall have a minimum cover of 
42". 

 
D. Fire Hydrants, Valves and Appurtenances 
 

Waterline fire hydrants, valves, appurtenances shall meet all requirements as 
established by AWWA, and as set forth in the City of Valley Center Design 
Standards as herein outlined. 

 
1. Fire Hydrants Assembly - (Figure V-1) 

Fire hydrants shall be Clow Medallion F-2545.  The fire hydrant assembly 
shall include an MJ Anchor Tee, 6" MJ Gate Valve, 6" Valve box, and a 
variable length of 6" DICL.  Fire hydrant spacing shall be a maximum of 
400'.  Fire hydrants shall be located near intersections and at 5-foot 
offsets from property lines. 

 
2. Valves - (Figure V-1) 

Resilient Seat Gate Valves meeting AWWA C509 with a non-rising stem 
and square operating nut shall be furnished for use on 12" waterlines and 
smaller.  Gate valves shall be as manufactured by Clow.  Valves greater 
than 12" shall be Butterfly valves meeting AWWA C504, as manufactured 
by Clow. 

 
Anchored valve assemblies shall include the use of an MJ Anchor 
Coupling for pipes 12" and smaller.  For larger pipes, restrained joints 
shall be used as thrust restraint for the anchored valve. 
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3. Valve Boxes - (Figure V-1) 
Valve boxes shall be cast iron with lock type cover extension with a screw 
type adjustment.  Valve boxes shall be 4" diameter with a flared base.  
Wall thickness shall be 3/16" thick.  Valve box tops shall be set flush with 
proposed grade.  A 3' square concrete pad shall be placed around a valve 
box in undeveloped areas. 

 
4. Flushing Hydrant - (Figure V-1) 

Flushing hydrant assemblies shall be provided at the end of waterlines 
with prior approval from the City.  The designer shall minimize the use of 
blow off assemblies by installation of fire hydrants in locations that will 
require air release or flushing of the waterlines in lieu of blow off 
assemblies. 

 
E. Protection of Water Supplies 
 

Waterlines laid parallel to sanitary sewers shall maintain a minimum horizontal 
distance of 10 feet between the sanitary sewer and waterlines.  When a 
waterline and sanitary sewer cross and the sanitary sewer is 2 feet or more 
below the waterline, no special attention is needed.  At all other crossings, the 
waterline shall be constructed of an approved pipe material with gasketed joints.  
One full-length pipe section shall be centered at the sanitary sewer. 

 
F. Thrust Blocks - (See Figure V-1) 
 

All plugs, caps, tees, and bends deflecting 11 1/4º or more shall be provided with 
thrust restraint.  The approved method for thrust restraint will be through the use 
of concrete reaction backing.  The concrete reaction backing shall be placed 
between undisturbed earth and the fitting to be restrained.  The thrust restraint 
shall be designed to overcome the resultant force at the fitting at the test 
pressure of the pipe or the surge pressure, whichever is greater.  As an 
alternate, other restraint methods may be used with prior approval from the City. 

 
G. Erosion Control and Sediment Barriers - (See Figure V-2) 
 
H. Water Services 
 

Water services shall be provided for all lots that are to be serviced.  All taps to 
water mains shall be performed with a service saddle and corporation stops.  
Waterlines service material shall be Polyethylene.  Meter setters and meter 
boxes shall be provided, with meters being furnished by the City Water 
Department for installation.  Meter boxes shall be installed 6' off the right-of-way 
line, within the right-of-way.  Meter boxes shall typically be set 2' off of lot lines.  
Service lines shall typically be 3/4" or 1" for residential lots (services will be sized 
by the City).  Water services shall be bid as long services (greater than 10') or 
short services (less than 10'). 
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1. Materials - The following materials and manufacturers shall apply to water 

service materials. 
 

a. Corporation Stops - AWWA Threads 
    Manufacturer - McDonald or Mueller 
b. Service Saddles - Required on all water main taps. 
    Bronze with silicon bronze straps double straps 
    and Bronze nuts or 18-8 stainless steel. 
    Manufacturer – Smith Blair 
c. Service Tubing - AWWA 7-S-CR 
    PE pipe. 
d. Unions and Couplings-Manufacturer - McDonald or Mueller. 
e. Copper Setters - Manufactured for connection to copper tubing. 
    Provide 9" long plastic nipple installed between 
    meter coupling nuts. 
    Provide 15" long outlet leg extension. 
    Manufacturer - McDonald 
    3/4" - 60-212WXTD33X15 
    1" - 60-412WXTD44X15 
f. Meter Boxes - ASTM D1784 
 

Size 3/4" 1" 1-1/4" 1-1/2" 
Diameter 18" 21" 36" 36" 
Height 30" 30" 30" 30" 
 Slotted Slotted Slotted Slotted 

If 2" or larger, Vault is required 
 

g. Meter Rings and Lids- Cast Iron 
   Manufacturer – Clay/Bailey 

  h. Meters -  All meters shall be radio read meters and will  
be provided by the City of Valley Center. 
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