
RESOLUTION NO. 4290 

RESOLUTION ADOPTING DESIGN STANDARDS FOR SUBDIVISIONS 
AND DEVELOPMENTS 

RESOLVED, that the City of Lodi,  Public W o r k s  Depar tmen t  
Des ign  S tanda rds ,  a copy of which is annexed  h e r e t o  and  t h e r e b y  
m a d e  a p a r t  hereof  as i f  set  f o r t h  in  full h e r e i n ,  be and the s a m e  is 
he reby  approved  and adopted by the  Ci ty  Council  o f t  he City of Lodi;  
and 

B E  IT FURTHER RESOLVED tha t  all o t h e r  reso lu t ions  in  
conflict  he rewi th  a re  he reby  r epea led  to the  extent of any  duplication 
o r  conflict  herewi th .  

Dated: November  17, 1976 

I h e r e b y  ce r t i fy  tha t  Resolution No. 4290 was passed  

and adapted  by the  C i ty  Council  of t he  City of Lodi  in  

a r e g u l a r  meet ing  held November  17, 1976 by the  

following vote: 

Ayes: Counci lmen - E h r h a r d t ,  Katnich, Katzakian, 
P inke r ton  and Hughes 

Noes: Counci lmen - None 

Absent:  c o u n c i l m e n  - None 

' JAMES B. SC'WROEDER 
[ j e p u t y  Ci ty  C l e r k  
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CITY OF LQDI 
GENERAL - PUBLIC WORKS DEPARTMENT - 

PURPOS~ AND INTENT 

The purpose and intent of these Design Standards i s  to clarify and consolidate 
present design criteria i n  the City of Lodi. 

SCOPE 

The Design Standards as hereinafter specified shall be used 0 s  the basis of design 
for al l  development within the jurisdiction of the City of Lodi. 

DESIGN 

The design of each development i s  in itself a special case and these Design 
Standords shall not be consfrued to be the maximum required design on al l  or 
any separate phase of the construction. Under certain conditions, any or a l l  
phases of the development may be required to exceed these specifications. 
i s  also recognized that there may be developments where i t  i s  impossible to meet 
these Design Standords. 
Works Director early i n  the design process to minimize reworking plans where 
deviation i s  not permitted. 

Contact City of Lodi Ut i l i ty  Deportment for the design of electrical facilities. 

It 

It i s  suggested that these cases be reviewed with the Public 

FINAL A U T ~ ~ R I ~  

The Public Works Director shall be the Final authority on all questions which may orise 
as to the interpretation of these standards. 
and he shall have authority to enforce and make effective such decisions. 
appeals from the Director's 
Code. 

The Director's decision shali be final 
For 

decisions see Section 22-9 of the Lodi Municipal 

GENkRAL NOTES 

The typical Generol Notes required for al l  off-site improvement plans have been 
included us Appendix A of these Design Standards. 

i 



BID ITEM ORDER 

The bid item order and units for improvement plans have been included as 
Appendix B of these Design Standards. 

CHECK LIST 

A check list has been included in Appendix C of  these Design Standards in order 
to familiarize the development engineer with some of the items checked by the 
City to insure compliance and completeness of the improvement plans. 

i i  



CITY OF LODl 
RKS DEPARTMENT 

SECTION 1 
S;..:ET DESI-N STANDARDS 

1.100 GENERAL 

A l l  streets shall be designed in  accordance with accepted engineering principles 
and shall conform to these Design Standards. 

Street improvements, including curb, gutter, sidewalk and street construction, 
shall be constructed in conjunction with the types of developments outlined i n  
"The Code of the City of lodi,  California." 

1.200 STREET RIGHTS OF WAY 

The right-of-way widths' and typical sections for the various class streets shall 
conform to ihe City of Lodi Standard Plans and the established Specific Plans on 
f i le in the Public Works Deportment. 

Cul-de-sac streets shall have o turn-around at the end with o minimum radius on 
the right of way of 50 feet. The reversing curves at the beginning of the turn- 
around shall also be 50 feet radius. 

"Knuckles" an residential streets shall conform to Standard Plon 133. 

Right-of-way comer cutoffs sholl have a minimum radius of 20 feet, except i n  
industrial areas where it shall be 25 feet. An equivalent chord cutoff may be 
substituted for an arc. 

1.300 ALLEY RIGHTS OF WAY 

The mjnjmum width of an alley shall be 20 feet with a 20-foot poved roadway. 

1.400 ~UBDIVISION BOUNDARIES 

Subdiv;sion boundary lines should follow lot lines where possible and should CFOSS 

streets perpendiculor to street centerlines. Streets shall be fully improved within 
tract boundories. 

Streets on tract boundories shall have a minimum 32- foot  paved section. 

1 . 1  



1.500 S T R U ~ T U ~ L  SECTION 

1.501 Subgrade The subgrade shall consist of 6 inches of native moterial 
removed and compacted a t  95% relative compaction over 6 inches of  compacted 
original ground a t  90% relative compoction. 

1.502 Pavement 
cedures contained i n  the State of Californio Department of Transportation Highway 
Design Manual. 

The Traffic Index shall be estabtished by the Public Works Department. 

A certified soils laboratory shall conduct the necessory soiis tests and shall recommend 
the pavement section. 

The minjmum pavement section shall be 0.20 foot of asphalt concrete over 0.30 
foot of aggregate hose or a full-depth asphalt concrete section of 0.35 foot. 

The pavement shall be designed in  accordance with the pro- 

1.600 H O R I ~ O N T A ~  ALIGNMENT 

1.601 Intersection Ang&, Streets shall intersect a t  right angles. 
C u r h d  streets shall have a t  least 50 feet of centerline tanqent from the pro- 
jected curb line of the intersecting street. 

1.602 O p o s i n g  Streets 
street shall have the izenter l ines  directly opposite each other or separated by 
a t  least 150 feet. 

The minimum distance between streets entering a restricted access street shall be 
as provided by a Specific Plan adopted by the Planning Commission and City 
Council of the City of Lodi. 

All streets entering upon opposite sides of a n y  given 

1.603 Street Curvature 
based on the State of California Department of Transportation Highway Design 
Manual .  
thoroughfares and orterials and 500 feet on collectors. 
streets shall be 250 feet. 

Design of curved arterial and collector streets shall be 

The minimum radius of curvature of centerline shall be 750 feet on 
Min imum rodius on other 
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There shall be a 
fare, arterial and collector streets, and 50 feet on all other streets. 

ent between reversing curves of east 150 feet on thorough- 

1.604 Cul-de-sac The maximum length of a cul-de-sac street, from center of 
intersect~ng street to center of turn-around, shall be 500 feet. 
- - 

1.605 Curb Return Radii 

Residential and Non-Residential - Minimum rodius shal l  be 25 feet. 

Commercial - In the downtown area the minimum radius shall be 15 feet. 
In other areas the radius shall be determined by the Public Works Director. 

industrial - Minimum radius shall be 30 feet. 

1.606 Minor Streets 
traffic will be discouraged. 

Miner streets shall be so laid out that their use by through 

1.607 Block Lengths Block lengfhs shal l  not exceed I300 feet. 

1.700 VERTICAL ALIGNM~NT 

Grades sholl not be less than 0.25 per cent and 
Where matching existing controls, the m i n i m u m  

grade may be reduced with the approval of  the Public Works Director, 

The minimum top of curb elevation shall be 
surface of the Master Pfon Storm Drainoge Basin to which the propDsed improve- 
m e n t  is tributary. 
Director. 

1 foot above the design wafer 

This min imum elevation moy be obtained from the Public Works 

A minimum top of curb  elevation of 1 foot above the  hydraulic grade l i n e  
shall be maintained. 

Grader on opposite sides of the street shall be the same wherever practical. 

1.702 Curves 
grade of not less than 0.30 per cent. 

Where the curb radius i s  less t h a n  100 feet i t  shall have a 

1.703 Curb Returns The minimum fall around returns shall be 0.20 feet. 

The standard cross slope o f  the  street shalf be 24 per cent. 
e n  matching existing facilities, the cross slope may vary 

between I per cent and 4 per cent. 
. ^  



The centerline grade of the pavement surfacc through an intersection shall not 
be m a r e  t h a n  2 per cent. 

1.705 Vertical Curves Where tlie algebraic difference i n  slope exceeds 1 
per cent, a vertical curve shall be used. 
shall be 1.2 AV2, where A equals the algebraic difference in  grades in per- 
cent 5 100 and V is the design speed i n  miles per hour. 

The minimum length of vertical curve 

1.800 CURB, GUTTER & SIDEWALK 

Curb, gutter and sidewalk shall be installed in canforinonce with the City of Ladi 
Construction Specifications and Standard Plans. 

1.801 Curb and Gutter 

curb and gutter shall be installed along frontages conforming to 
any of the following criteria: 

1 .  Thoroughfare, arterial, or collector streets; 

2.  Residential - GA, MD, HD 

3. Commercial or industrial frontage; 

4, School, church or park frontage; 

5. Any curb fronting a street centerline radius less than 218 feet 
specifically approved by the Public Works Director; 

6, All curb returns; 

7, Any black face where 60 per cent of the black is existing square- 
type or i s  required to be square-type for any of the above reasons; 

Other areas des i~nated  by the Planning Commission or City Council. 

curb and gutter may be installed at all other frontages. 

8. 

1.802 Sidewalk The minimum widths of sidewalk shall be 5 feet in residential 
and industrial areas, 74feet  i n  commercial areas, or as noted an the  Specific Plan. * 

, .  
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1.803 P e d e s ~ ~ i a n  Ramp fo Pedestrian ra-nps for the handicapped 
shall be installed i n  all 

- ~ - -  
\I conform to Standard Plan 132. 

* Where existing curb, gutter, sidewalk and  
ent City standards and are i n  need of repairs, 

it shall be the developer's responsibility to remove and replace the  necessary 
curb, gutter and  sidewalk. Refer to Standard Plan 117 For min imum standards 
for existing curb, gutter and sidewalk. Where curb, gutter, sidewalk and/or 
driveways are removed, the concrete shall b e  removed to  the nearest expansion, 
weakened plane or construction joint or sawed a t  the nearest score line to the 
minimum depth of 14 inches. 

1.900 DRIVEWAY STANDARRS 

The following driveway 'standards are not applicable to freeway or controlled 
access highways where access i s  limited by deed restrictions or  other controls. 

The number and  width of permitted driveways i s  regulated by the Public Works 
Department and shall be based on the needs of the parcel served. They shall 
not be detrimental to the abutting street capacity,  safety, and/or efficiency. 

Driveway width is measured a t  the curb l ine,  a n d  includes only the width of 
the fully depressed section. 

The Public Works Director may modify any of the  following standards in  order to provide 
better traffic movements or because of special or unusual  conditions. 

1.901 Width 

a. Maximum - Driveway width shall not be greater t h a n  30 feet, except 
 width may be increased to 35 feet for common driveways. 

The total width of commercial and industrial driveways shall not exceed 
60 per cent of the frontage. 

Min~mum - The min imum width of Q single driveway shal l  be  12 feet  
and 24 feet for a common driveway. 

b. 

1.902 Distance from Curb Returns 

t5 - The driveway transition shall not be permitted 
e t  f rom t h e  projected curb l ine of  the intersecting 

street and no closer than'  10 feet from the nearest BCR or ECR. 

1.5 
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b. 

Commercial and industrial driveways on arterials may be prohibited 
within 100 feet from the projected right-of-way line of the intersecting 
street where the intersection i s  presently or i s  planned for signalization, 
or intersection capacity i s  critical. 

Alley - The driveway transition shall be permitted no closer than 10 feet 
from the proiected intersecting alley curb face, and no closer than 2 feet 
from the nearest alley BCR or ECR. 

1.903 The driveway transition shall 
clear a1 raffic sianal standards. ut i l i tv  ooles. 
- ~ -  

- , I  

fire hydrants, and street trees by a minimum of 
public facilities required to maintain such clearance shall be at the expense of 
the owner who i s  installing the driveway. 

3 feet. Any relocation of 

A minimum of 4 feet o f  full curb height 
shall be maintained between the transitions of adjoining driveways. 
shall be constructed which results in o curb length between transitions i n  excess 
of 14 feet, unless the curb length i s  at least 22 feet i n  length. 
the total space between driveway transitions shall be in multiples of 22 feet plus 
4 feet. i s  = 22 x 1-4) 

No driveway 

Where practical, 

A minimum of 2 feet of full curb height 
perty l ine and driveway transition. 

1.906 Common Use Driveways 
special cases. 

Common use driveways may be permitted i n  

1.907 Removal Any abandaned driveway shall be completely removed and 
replaced with standard sidewalk, curb, and gutter. 

1.908 Parking Lots 
to preclude the use of the abutting public street for vehicular circulation solely 
related to the parking lot. 

Parking lot driveways shall be designed in such a manner as 

Resign shall conform to Standard Plan 133. 

1.909 Grade 
dragging or “hanging up’‘ on the street or driveway. 

Driveway grades shall be designed to keep the automobile from 

1.6 



SECTION 2 

CITY OF LORI 
PUBLIC W ~ R K S  REPARTMENT 

SA N I TARY SEWER DE SI  G N STANDARDS 
~ 

Sanitary sewers shall be designed in  accordance with accepted engineering princi- 
ples and shall conform to these design standards. 

Engineering calculations shall be submitted to the Public Works Director for the design of 
a l l  proposed sanitary sewer systems. 
items: 

The calculations shall include the following 

1 .  A plan, preferably 1" = 100' scale, showing the proposed street system, 
tributary sub-areas, existing and future tributary areas outside the project 
limits, zoning, projected land use, and any features affecting the system 
design. 

Design flows at major junction points including flows coming from outside 
the project limits. 

Size, length, slope, and invert elevations o f  a l l  proposed lines and 
location of manholes. 

2. 

3.  

Storm water shall not be connected or discharged into a sanitary sewer. 
waste may be connected or discharged into a sanitary sewer with approval of the Public 
Works Director. All installations shall be made in conformance with the City of 
Lodi Construction Specifications. 

Industrial 

2.200 AVERAGE FLOW 

ossible, the overage flows shall be completed on a per capita basis using 
When the exact density i s  not a minimum 120 ~ ~ l / ~ ~ ~ i t a / d a y  and 3 capitalunit. 

known the zoning map and the general plan shall be used to determine the appro- 
priate densities, and the following chart should then be used to determine the 
average flows. 

2.1 



Averase Flow 
ZONING Units/Acre* Capita/Unit G a l ~ / ~ y / ~ p i t a  cfs/Acre 

0.00223 

- 
R-1 (Residential) 4 3.0 120 

R-2 (Residential) 6 3.0 120 

Garden Apartment) 20 2.5 120 

Medium Density) 30 2.5 120 

High Density) __. - 
indust rial 30 capita/acre 100 

R-GA (Residentjai 

R-MR (R~sidential 

R-HR (R~sident i~ f  
2.5 120 

~ 

40 

Cornmerciat Average Flow = 1.74 (R-1 Avg. FIOU 

0.00334 

0.00928 

0.01392 

0.01557 

0.00464 

0.00388 

Schools & Churches Not less than Average Resign Flow of 
R-1 or the average density o f  immediate 
area whichever i s  greater 

*in calculating the tributary areas the gross are0 should be used, this includes 
street rights of way. 

0.000039 
cfs/st ude n I 

The averages shown above are minimum flows and in  some situations may have to 
be increased due to higher densities or differing land uses. 

2.300 DESIGN FLOW 

The tota! design flow shall be determined by multiplying the overage design flow 
by a peak factor abtained from one of the following graphs: 

. .  

. .  

P ~ p u l o t i o R  of  t r i b u i a r y  a r e a  ( i n  1000's) 



100 5001000 5000 

~ r e a  o f  ~ r j b u f a r ~  a r e a  ( i n  a c r e s )  

Manning's formula shall be used to determine the relation of design flow, slope, 
veloci ty and pipe diameter. 
types of pipe. 

The friction factor, "n", shall be 0.013 for a l l  

An example problem, using the above criteria, i s  shown in Appendix E of these 
Design Standards. 

The ~ i R i m u m  cover on sanitary sewer lines shall be 3 feet. 

When crossing a water n o i n  i t  i s  desirable that the sanitary sewer be installed 
below the water main wi th  a clearance of  12 inches. 
clearance of 3 inches shall be maintained between a storm drain or water 
main. 

At points of convergence of pipes of various sizes, the tops of the pipe elevations. 
shall match. 

2.500 H O R I ~ ~ N T A L  A L I ~ N M E N T  

Sanitary sewers shall be placed within street rights of way unless placement i n  
an easement i s  specificolly approved by the Public Works Director. 

Alignment shall be parallel to the street centerline wherever possible. 

The minimum vertical 
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The horizontal alignment of sanitary sewers i n  new subdivision streets shall be 
6 feet north or 6 feet west of the street centerline, as shown on Standard 
Plan 601. 
from Standard Plan 601 wi th  approval of the Public Works Director, but i n  no case shall 
there be less than 10 feet horizontal clearance to a water main. 

Curved sewers are allowed in curved streets when curvature does not exceed 
manufacturer’s recommendations. 

Sanitary sewers shall not be constructed within 50 feet o f  any existing or pro- 
posed wel l  site. Installations wi th in 200 feet of an existing wel l  or future wel l  
site shall be brought to  the attention of the Public Works Director and shall be designed 
under his direction and i n  accordance wi th  the California State Department of 
Pubfic Health recommendations. 

In  existing streets and non-residential streets the alignment may vary 

2.600 SLOPE 

Sanitary sewers shall be designed to flow full and wi th  a minimum veloci ty of 2.0 
feet per second. 
per second. 
Director. 

The available slope shall be used to obtain the minimum 2.0 feet 
Use of lower velocities shall have the specific approval of the Public Work! 

.The maximum veloci ty shall be 10 feet per second. 

2.700 PIPE 

The pipe used for sanitary sewers shall have a minimum diameter o f  6 
The pipe shall have rubber gasket joints and shall conform to the following 
ASTM Specifications (latest revision): 

inches. 

1 .  CONCRETE PtPE 

Non-reinforced (24-inch and smaller) C-14 

Reinforced (12-inch and larger) C-76 

Rubber Gasketed Joints (10 - inch and smaller) C-443 

Rubber Gasketed Joints (12-inch and larger) C-361 Joint and 
C-443 Gasket 

2. VITRIFIED CLAY PIPE C-700 Extra Strength 

Compressian Joint For Bell & Spigot Pipe C-425 

or 

compression Couplings for Plain End Pipe C-594 
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3. ASBEST EMENT SEWER PIPE 

Rubber Gasket C-428 Type I I  

4. ABS SOLID WALL PIPE (4-inch and 6-inch) 02751 SDR35 

MPOSiTE PiPE (8-inch to 15-inch) D2680 

6. PVC SEWER PIPE (4-inch to 12-inch) D3034 SDR35 

Refer to Standard Plan 609 for class of pipe requirements for various cover and 
size combinations for concrete pipe, vi tr i f ied clay pipe, and asbestos cement 
sewer pipe. 
mandrel undersized 4 per cent. 

ABS and PVC pipe sholl be tested for over-deflection with a rigid 

2.800 MOUSE SERVICE 

The minimum size service i s  4 inches 2nd shall be instolled in conformance with 
Standard Plan 203. 

2.900 ~ N H O L ~ S  

Manholes shall be placed at the intersections of  a l l  sanitary sewersr at a l l  loca- 
tions where there i s  change in  size, grade or direction and at the ends of a l l  
p e ~ a n e n t  lines. 

Manhole spacing shall conform to the following limits: 

- 

Diameter Maximum Spocing 

10" and under 400 feet 

12" to 18" 600 feet 

21" and over 900 feet 

Drop manholes wi l l  not be pen i t ted .  

Manholes shall be constructed at all service loteral connections where the main 
line is not 12 times the size of the service iaterai. 

Sanitary sewer manholes shall be constructed in conformance with Standard Plan 201. 

2.1000 PUMP STATIONS 

stations shall have 50% standby and a minimum of 2 pumps. Standby power 
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2.1100 CLEANING A N D  TESTING 

Sanitury sewers shall be flushed with an approved sewer bail and solid mandrel 
and shall pass a leakage test i n  conforma~ce with the City of Lodi Construction 
Specifications prior to final acceptance by the City. 

2.6 



PUBLIC WORKS DEPARTMENT 
SECTtON 3 

STORM DRAIN DESIGN STANDARDS - 

3.100 GENERAL 

A l l  drainage facilities shall be designed in accordance with accepted engineering 
principles, and shall conform to these Design Standards. 

3.200 SUBMITTA~ OF DRAINAGE ~ L C U L A T I Q N S  

Drainage calculations ore required for any new subdivision or development. 
mittal of drainage calculations shall include the following items: 

Sub- 

I .  Hydrology and hydraulic calculations together with assumptions, charts, 
tables, references and methods used. 

An example problem i s  shown i n  Appendix D of these Design Standards. 

A plan, preferably 1 "  = 100' scale, showing proposed street system, 
existing and proposed drainage system, tributary sub-areas (including 
offsite drainage), and peak flow in a l l  pipes. 

A plan showing the hydraulic grade line (HGL), the proposed storm 
drain including slopes and sizes and top of curb i n  profile. 
should be shown at a l l  changes i n  slope of the HGL, proposed storm 
drain and top of curb. 

2. 

3 .  
Elevations 

3.300 DESIGN FLOW 

The Rational Method (Q = CiA) shall be used to determine the quantity o f  runoff (Q) 
in designing o storm drain system. 

Values for the coefficient of runoff (C)  are as follows: 

Porks 0.10 

R-1 and R-2 (Residential) 0.40 

R-GA, R-MD and R-HD (Apartments) 0.50 
Schools and Churches 0.50 

Industrial 0.90 

Commerci a I 0.80 



Values for rainfall intensity (i) for corresponding time of concentration shall be 
taken from Standard Plan 606. 
should be used. 

The Area (A) shall be the tributary drainage area in acres. 

Manning's formula shall be used to determine the relation o f  design flow, slope, 
velocity and pipe diameter. 
types of pipe. 

A maximum roof to  gutter time of 25 minutes 

The f i ic t ion factor, "n", shall be 0.013 for a l l  

3.400 ~YDRAULIC GRADE LINE 

All stam drains shall be designed for the maximum storm water eniering the 
drain a t  the point of concentration ond shall have a minimum of 1 foot of 
freeboard between the top of curb and the Hydraulic Grade Line. 

3,500 PRIVATE PQNDING BASINS, SINGLE PARCEL 
I____ - 
If a temporary ponding basin on private property to drain o sinale. one owner- 
ship parcel i s  approved by the Public Works Director i t  sholi be designed based on the 
f ~ f l o w i n g  criteria: 

1. A 48-hour, 10-year storm, total ra infol l  of 3.3 inches shall be used i f  
I f  no disposal other than evaporation, a reasonable outlet i s  provided. 

percolation or irr igation is provided, a 46-hour, 100-year storm, total 
rainfall of 4.8 inches, shall be used. 

2 .  The maximum water surface of the basin shall be 1 foot below the 
elevation of the top of curb at  the lowest catch basin in le t  wi th in  the 
tributary area. The maximum water surface of the basin may be 1 foot obove 
the design hydraulic grade l ine at  the basin. 

Fencing shall be provided around a l l  basins greater than 3 feet in 
depth. 

4. Adequate a11 weather access shall be provided, 

3.  

5. The tributary drainage system shall be designed to connect to the City's 
future storm drainage system. 

3.600 PRIVATE PONRING BASIN, MULTIPLE PARCEL --_I) 

I f  a temporary ponding basin i s  approved by the City Council for other than o 
single, one-ownership parcel, the following criteria should be considered in  its 
design. 

3.2 



1 .  

2. 

3. 

4 .  

5. 

6. 

7. 

8. 

9.  

10. 

The Developer shall pay the City for maintaining and operating the storm 
water drainage system and appurtenances. 

The basin may be deeded to the City as long as the area i s  used CIS a 
ponding basin. 
serve the area, the parcel of land reverts back to the developer's ownership 
and shall be restored back to original condition by the owner. 

A minimum 10-foot wide access road shall be provided around the basin. 

The maximum side slope shall be 6:l. 

Six-foot chain l ink fencing with redwood lath fi l ler shell be provided 
around the basin with double 8-foot gates and one &foot man gate. 

The basin shall store a 10-year, 48-hour storm or a fatal o f  3.3 inches 
over the service oreo. 

The basin shall not be oble to be reasonably served by any public storm 
drainage system. 

The maximum design water surface o f  the basin shall be a minimum of 
12 inches below the elevoiion o f  the top of curb of the lowest catch basin 
inlet within the tributary area. 

The tributary drainage system shall be designed to connect to the City's 
future storm drainage system. 

Focilities shall be provided to enable the basin to be pumped or drained 
into a public permanent system within a 48-hour period. 
shall hove 50% siandby and a minimum of  2 pumps. 

When the City OF Lodi storm drain system i s  expanded to 

The pump station 

3.700 VERTICAL ALIGNMENT 

The minimum cover on main l ine storm drains shall be 2 feet in residential 
streets and 2i feet in 011 other streets. 

Catch basin laterals that have l ess  than 18 inches O F  cover shall be encased i n  
concrete. 

A minimum vertical clearance of 3 inches sholl be maintained between o 
sanitary sewer, water main, or other underground uti l i ty. 

A t  points OF convergence of pipes o f  various sizes, the tops of  the pipe elevations shal 
match unless specifically approved by the Public Works Director. T h i s  does not opply 
to catch basin laterals. 
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3.800 HORIZONTAL AL~G~MENT 

Storm drains shall be placed within street rights of way unless placement i n  an 
easement i s  specifically approved by the Public Works Director. 

Alignment shall be parallel to the street centerline wherever possible. 

The horizontal alignment of storm drains i n  new subdivision streets shall be 4 
feet south or 4 feet 
In existing streets and non-residential streets the alignment may vary from Standard 
plan 601 with approval of the Public Works Director. 

Curved storm drains are allowed in curved streets when curvature does not exceed 
the pipe manufac~uref's recommendations. 

east of the street centerline, as shown on Standard Plan 601. 

3.900 SLOPE I___ 

Stom drains sholl have minimum slopes equal to that necessary to give a velocity 
of 2.0 feet per second when flowing half full regardless of the slope of  the 
Hydraulic Grade Line. Use of lower velocities shall use available fall and have 
the specific. approval of  the Public Works Director. 

Storm drains shall have a minimum slope of 0.05 per cent. 

Catch basin laterals shall have o minimum fall of 0.10 foot between the catch 
basin and manhole. Desirable fall i s  0.30 Foot or mare. 

3.1000 PIPE 

The minimum size for storm drains sholl be 12-inch diameter. 

A l l  catch basin laterals shall have a minimum diameter o f  12 inches. 

A l l  pipe sholl conform to the following ASTM specifications: 

1. CONCRET~ PIPE 

Non-reinforced (2.4-inch or smaller) mortar joint 

Reinforced (12-inch or larger) mortar joint 

Rubber Gasketed Joints ( W i n c h  & srnol ler)-optional 

Rubber Gasketed Joints (12-inch or larger)-optionol 

C-14 

C-76 

c-443 

C-361 Joint and 
C-443 Gasket 

3.4 



. 2. ASBESTOS CEMENT PIPE 

Plastic Couplings 

C-428 Type I I  

0-1248 Type I ,  Class C 
Category 5 

Rubber Gasket - optional D- I869 

The asbestos cement pipe shall be designated by class based on the crushing 
s t r eng t~  per foot of pipe as  listed in  the following table: 

Crushing Strength Per Foot 
In Pounds 

I I  ................................... 1500 D 
I l l  .................................. 2000 D 
IV .................................. 3000 D 
V .................................. 3750 D 

(Where D is the diameter of pipe i n  feet) 

Refer to Standard Plan 609 for class of pipe requirements for various cover and 
size ~equirements. 

Cast-in-place concrete pipe, 30 inches and larger, may be used when specifically 
approved by the Public Works Director. 
permitted in  existing streets. 

Cast-in-place pipe will not normally be 

3.1100 M A N H ~ L ~ S  

Manholes shall be placed a t  the intersections of ail storm drains, a t  all locations 
where there is a change in  size, change i n  horizontal or vertical alignment and a t  
the ends of all permanent lines. 

Manhole spacing shall conform to the following limits: 

Diameter Maximum Spacing 

12" to 30" . . . . . . . . . . . .  500 feet 
33" to 54" . . . . . . . . . . . .  750 feet 
60" and over . . . . . . . . . . .  1000 feet 

Manholes wilt not be required where a single catch basin meets the following criteria: 

1. 

2. 

3. 

Maximum size of catch basin lateral shall be 15 inches. 

Storm drain has a diameter of 30 inches or larger. 

No other existing or future catch basins are w i t h i n  100 feet along storm drain 
centerline. 

4, Connection i s  made i n  conformance with Standard Plan 305. 

All  storm drain manholes shall be constructed in  conformance with Standard Plan 301 
unless otherwise approved by the Public Works Director. 



3.1200 CATCH BASINS 

Side inlet catch basins shall be located at all low points and shall be spaced in  
such a manner that design flows wi l l  not encroach into the travel lanes. 
plan 608 provides a Hydraulic Street Capacity Chart for use i n  determining whether 
+he design flows encroach into the travel lanes. 

The total gutter run contributing to any catch basin shall not exceed 1,000 feet. 
It i s  desirable to locate catch basins on the BCR or ECR which wi l l  intercept the 
most runoff and also keep the main pedestrian crossing as dry as possible. 

Side inlet catch basins shall be constructed i n  conformance with Standard Plan 303. 

Drop inlet catch basins shall be constructed only in alleys or as temporary installa- 
tions on unimproved streets where curb and gutter has not yet been installed. 

Standard 

3.1300 SIPHONS 

Inverted siphons wi l l  not be permitted. 

3,1400 VALLEY GUTTERS 

Valley gutters wi l l  be allowed only at intersections o f  cul-de-sac streets which 
provide access to less than 10 lots. 
formance with Standard Plan 116. 

Valley gutters shull be constructed i n  con- 

3.1500 ON-SITE DRAINAGE 

Al l  developed areas larger than one acre shall t ie an-site drainage into the 
City of Lodi's storm drain system. 

3.1600 PRIVATE STORM DRAIN CONNECTIONS 

The minimum size for Drivate storm drain connections shall be 6-inch diameter. 

The pipe shall conform to the storm droin pipe specifications. 

A reasonably accessible structure sholl be provided on the private storm drain 
connection within 10 feet of the street or alley right of way line. 

3.6 



Private storm drain connections shall be t ied into al ley or street catch basins or 
manholes. 

Manholes will be  required unless all the  following criteria are satisfied: 

1 .  

2. 

3. 

Max;mum size of service shall be  15 inches. 

Storm drain l ine has a diameter of 30 inches or larger. 

Connection is made in  conformance with Standard Plan 305. 

3.7 



CITY OF LODl 
pU8LlC WORKS DEPARTMENT SECTION 4 

WATER DESIGN STANDARDS 

4.100 GENERAL 

Water facil i t ies shall be designed i n  accordance wi th  accepted engineering 
principles and shall conform to these design standards. 

A l l  materials shall conform to current American Water Works Association Standards. 

A l l  installations shall conform to regulations prescribed by  the California State 
Department of Public Health. 

Al l  installations shall be made in conformance wi th  the City of Lodi Constnrction 
Specifications. 

4.200 VERTICAL ALIG~MENT 

The minimum cover on water mains shall be 3 feet. 

When crossing a sanitary sewer i t  i s  desirable that the water main be installed 
above the sanitary sewer wi th  a clearance of 12 inches. 
clearance of 3 inches shall be maintained between a sanitary sewer or storm 
drain. 

The invert elevations and slopes shall be shown an a l l  water main improvement 
plans. 

A l l  high points wi th in the system shall be located at f ire hydrant locations. 

The minimum vert ical  

4.300 ~ ~ R I ~ O N T A L  ALIGNMENT 

Water mains shall be  install^^ within street rights of WOY unless an easement 
installati?n i s  specifically approved by the Public Works Qirector. Alignment shall be 
parallel to the street centerline wherever possible. 

In new developments the horizontal alignment of water mains shall be 12 feet. 
south or 12 feet east of the street centerline, as shown on Standard PJan 601. 
In existing streets and non-residential streets the alignment may vary from Standard 
Plan 601 with approval of the Public Works Director, but in no case shall there be less 
than 10 feet horizontal clearance to a sanitary sewer, or 6 
clearance to a storm drain or industrial waste line. 

feet horizontal 

4.1 ~. 



Curved water mains are allowed in curved streets when curvature does not exceed 
manufactureris recommendations. 

- 4.400 PIPE 

The minimum size pipe used for water mains shall have a nominal diameter of 
6 inches. 
the City of Lodi Master Water Plan. 
quired in high density, commercial, industrial and school areas. 
may require installation OF 10 and/or 12-inch mains. 
only when they complete a good grid system. 
length, &inch mains shall be used. 

Larger sizes w i l l  be required as designated by the Public Works Director fro 
An 8-inch minimum line size wi l l  be re- 

Industrial oreus 
Six-inch mains shall be used 

Where grids exceed 600 feet in 

~ l f  pipe shall be asbestos cement, Class 150, with Ring-rite or Fluid-Tite connections 
and shall conform to A ~ A  Standard C-400. 
cast iron pipe may be used with specific approval of the Public Works Director. 

Cast iron pipe or mechanical joint 

4.500 WATER SERVICE 

The minimum size service i s  
Standard Plan 403. 
in conformonce with Standard Plan 406. 
in conformance with Standard Plan 407. 

1 inch and shall be installed in conformance with 

Four-inch and larger shall be installed 
One and one-half inch and 2-inch services shall be installed 

4,600 FIRE HYDRANTS 

Fire hydrants shall be supplied from the largest available main. 

Fire hydrants shall be fed from 2 
Public Works Director and Fire Chief. 

Fire hydrant spacing and distribution sholl be determined as follows: 

- 

directions unless specifically approved by the 

1. The maximum hose lay shall be 150 feet in high density, commercial, 
industrial zoning or high-value districts, with o maximum spacing of 
300 feet. 

The maximum hose lay shall be 250 feet i n  residential areas with a maximum 
spacing of 500 feet. 

2. 

3. On divided streets, planned divided streets or state highways, the above 
spacing shall apply to both sides of the street. 

4.2 



4. A fire hydrant shall be located within 200 feet of the radius point of 
a I I cu I-de-sacs. 

5. Distribution main, fire hydrant and fire flaw requirements shall also conform 
to the recommended standards OF lnsurance Services Office. Refer to 
"Guide for Determination of Required Fire Flow" published by Insurance 
Services Office. 

On-site hydrants may also be required in conformance with Ladi City 
Code, Chapter 5, Article VI, "On-Site Fire Protection Requirements 
for New Construction." 

6.  

Fire flow and fire hydrant distribution, including the number of hydmnts required 
and specific locations, shall be approved by the Public Works Director and the Fire Chie, 

Fire hydrants shall be installed in conformance with Standord Plan 401. 

~ 

4.700 VALVES 

Valves shall be spaced and located in conformance with the following criteria: 

1. 

2. 

3.  

4. 

5. 

6. 

400-foot maximum spacing in high-value districts. 

600-foot maximum spacing i n  residential districts. 

Water mains shall be valved on each side and outside of railroad, 
freeway and canal right of way crossings. 

At "tees," valves wi l l  be required as follows: 

a. 2 valves where one leg i s  less than 8 inches, with one of the 
valves being on the smaller leg. 

3 valves where a l l  legs are 8 inches or forger. b. 

At  "crosses," valves wi l l  be required as follows: 

a. 3 valves where ane ar more legs i s  less than 8 inches with 
valves an each of the smaller legs. 

4 valves where a l l  legs are 8 inches or larger. b. 

At locations so that future tie-ins w i l l  not interrupt service. 

Valves shall be installed in conformance with Standard Plan 402. 
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4.800 DEADEND RUNS 

Permanent deadend runs shall be no longer than 250 feet unless specifically approved 
bv the Public Works Director. Eight-inch mains shall be used on deadend runs  which 
serve fire hydrants. Ressonable looping of water mains will be required. 

4.900 BLOW-OFFS 

Blow-offs shall be constructed at  the end of all deadend runs i n  conformance with 
Standard Plan 404. 

4.1000 THRUST BLOCKS 

Thrust blocks shall be installed in  conformance with Standard Plan 405. 

4.1100 WATER LINE ACCEPTANCE TEST 

Water l ines  shall be pressure tested, disinfected, flushed, and tested for bacteria 
in conformance with the City of Lodi Construction Specifications prior to final 
acceptance by h e  City. 
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DEPARTMENT 
IMPROVEMENT PLANS 

The following General Notes should be used on al l  improvement plans submitted to 
the City of Lodi. 
provement. 

Use only the notes which are applicable to the proposed im- 

GENERAL NOTES 

1, A l l  work sholl conform to the City of Lodi Construction Specifications and Standard 
Plans. 

2. The following City of Lodi Standard Plans are hereby made a part of these plans. 

102 122 
113 1 24 (List applicable Standard Plans) 
119 etc. 

3. ReFer to the final map of this subdivision for o l l  centerline and property line data. 

4. The street light system shall be installed i n  conformance with the street l ight plans 
prepared by the City o f  Lodi Ut i l i ty  Department. 

5. A l l  construction staking for curb, gutter, and sidewalk, sanitary sewers, storm drains, 
and water lines shall be done by a Registered Civif Engineer, or Licensed Land 
Surveyor. 

6. The existing underground uti l i t ies are plotted from available records. The Contractor 
shall take precautionary measures to protect these utilities. The Contractor shall do 
no excavation until all uti l i ty agencies have been notified and have been given the 
opportunity to mark their facilities in the field. 

7. House services, fire hydrant laterals, and street l ight conduit shall be installed 
prior to curb, gutter and sidewalk construction. A l l  underground uti l i t ies within 
the street area, including gas and telephone lines, shall be installed prior to pene- 
tration treatment. 

Bedding for a i l  pipe lines shall be Class "C" conforming to City of Lodi Standard 
Plan 501. 

9. Bench mark monuments wi l l  be furnished by the City of Lodi and shall be installed 
by the Contractor at locations shown. 

removed. 

. 

8 .  

10. A l l  existing irrigation lines within the right of way shall be crushed in  place or 

11. Where noted, the City of Lodi w i l l  make the connection to the existing water system 
after the  ont tractor has exposed the existing main and has laid the proposed water 
main within 10 feet o f  the tie-in point. 

12. Thc Contractor shall do a l l  the necessary excavation and backfi l l  for the underground 
electrical installations and the ties to the existing water system which w i l l  be made 
by the City of Lodi. 

13. ,411 off-site sanitary sewers shall be balled and shall pass leakage tests prior to final 
acceptonce. 
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Page 1 of 2 



14. All off-site water lines shall be pressure tested, disinfected, flushed, and 
tested for bacteria in  c ~ n f o ~ a n c e  with the City of Lodi Construction Specifi- 
cations prior to Final acceptance by the City. 



CITY OF LORI 
PUBLIC WORKS DEPARTMENT 

BID ITEM ORDER 8. UNITS 
FOR IMPROVEMENT PLANS 

STREET SYSTEM 

Roadway Excavation 
Compact Original  Ground 
Concrete Subgrade Compaction 
Aggregate Base, Class 2 
Liquid Asphalt, SC 250 
Asphalt Concrete, Type B 
Square-type Curb and Gutter 
Driveway-type Curb and Gutter 
Sidewalk 
Commercial-type Driveway 
Concrete A l ley  Approach 
Tree Wells ( l i s t  type) 
Survey Monument 
Barricade or Guard Rail 
Street Sign 

* ACP, Class 150 
* Valve 

~ 

____ 
Fire Hydrant (Rich "Ranger" 960) 
Fire Hydrant (Rich "Ranger" 945) 

* Blow-off 
* Water Service 

~ 

__I__ 

STORM SYSTEM 

RCP, C-76 Class II (or specified alternate) - * 
* Cast-in-Place Concrete Pipe 
* CP, C-14 Extra Strength 

_____ 
~ 

60" Manhole 
48" Manhole (list type) 
Side Inlet Catch Basin 
Drop Inlet Catch Basin 

SANITARY SYSTEM 

_____ * 

48" Manhole 

Riser 

*Indicate size, l i s t  i n  order of largest diameter or size first. 
List any additional b id  items with the most nearly related L id  item. 

RCP, C-76 Class I I  (or specified alternote) 
* CP, C-14 Extra Strength 

* Sanitary Sewer Service 

~ 

- 

CI 
SF 
SF 
T 
T 
T 
LF 
LF 
SF 
SF 
SF 
EA 
EA 
EA 
EA 

LF 
EA 
EA 
EA 
EA 
EA 

LF 
LF 
LF 
EA 
EA 
EA 
€A 

LF 
LF 
EA 

. EA 
EA 
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Project 

Drawing Nos. te 

Reviewed By: 

1.  Street Supervisor 
2. Water & Sewer Supervisor 
3. Inspector 

GENERAL 

1. 

2. Bench mark datum shown: 

Sheet size and t i t le block conform to S~ondard 
Plan 604 

Where BM i s  outside work 
limits work limits 

Where BM i s  within 

3. 
4. 
5. 

6. 

7. 

9 .  

10. 
11. 
12. 

General notes listed 
Constructian quantities shown ond itemized 
Scale: Hor. 1" = 40' 

Stationing shown from W to E, S to N, ieft 
to right and bottom to top 
Stat ioni~g referenced to nearest intersection 
All distances measured from center line 
Details referenced correctly (See detail 

D e t ~ i l ~  than standard properly detailed 
Title block completed 
R E  signature and number 

Vert.  1 "  = 2' 

sht. #' ) 

PLAN AND PROFILE 

1. 

3. 
4. 
5.  

6 .  
7. 

North arrow shown 
Street names shown 
Project l im i t s  clearly shown 
Right of way lines shown 
Right of way, street and easement widths 
d~mensioned, including side streets 
Sections shown looking up stationing 
Items to be constructed or installed so indicated 

.__l- - 
I___- 
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9 .  

10. 

9 1 .  
12. 

13. 

14. 
'15. 

:;* 
s .. 

All ~ntersections stationed. Give equation 

II notes ond symbols conform to standord 
and drafting symbols, Std. 

Show all crossings of proposed ut i l i ty  installa- 
tions. Show uti l i t ies in plan and profile where 
known, including underground gas 8, telephone 
lines. 
Show all  slopes in  profile in  % 
~ s p o s i t ~ o n  of power and telephone poles, signs, 
mail boxes, trees, ets., that require relocotion 
Continuations and cross streets properly 

City-County boundaries shown where applicable 
For plans of two or more sheets, "Plan Set: 
(Sht. # 
above t i t le block 

referenced (See sht. # -1 

)t through (Sht. # ~ ) shown 
~ 

STREETS 

rms to City OF Lodi Engineering 
ards 8, 100 series of Std. Plans 

2. 
3. 'le grades, grade breaks, statian at BVC, 

Top o f  curb shown in  profile 

, and PI, and length of vertical curve 
shown in profile 
Existing ground line shown where applicable 
Curve and curb data given - central ongle, 

4. 
5. 

ater valves and other 
fociljties to be adjusted to grade 
Show grading required for handling off-site 
dminage 
Proposed culverts shown in profile 
Required groding shown between bock of curb or 
~idewalk & original ground at right of way l ine 

7. 

8. 
9. 

10. Typical structural section shown 

STORM DRAINS 

sign conforms to City of Lodi Enginee~ing Design 
S t a n ~ r d s  ond 300 series o f  Std. Pions 

2. Size of line shown in plans 
3. Slope, length, size, type and class of pipe 

shown in  profile 
4. Length shown as distance between manholes 
5. Invert elevations shown ot a l l  manholes and 

grude breaks 

and catch basin 
6. Invert elevations shown on oll laterals at monhole 

MMENT~ 

_I_- 

__I__ls 

-- 
_I_- 

_ _ _ _ _ _ .  



. . ' Location of manhole ring and cover sho 
9. 

10. Show curve data i f  l i ne  is constructed an c u ~ e  
11.  

Top of manhole elevation shown where 

Sizes of all ex~st ing lines shown 

Show how on-site drainage i s  handled 

SANITARY SEWER 

1 .  Design conforms to City of  Lodi ~ngineer ing 
Design Stondard & 200 Series of Std. Plons 

2. Size of line shown i n  p l an  
3. Slope, length, size, type and class of pipe 

shown in profile 
4. Length shown as distance between manholes 
5. Invert elevations shown at  all manholes and 

made breaks 
6 .  
7. 
8. 
9. 

- 
Top of manhole elevation shown where applicable 
Location of manhole ring and cover shown 
Sizes R f  all existing lines shown 
Show curve data i f  line is constructed on curve 

WATER 

1 .  Design conforms to City of Lodi Engineering Design 
Standards and 400 series of Standord Plans 

2. Size of  line shown i n  plan 
3. Slope, length, size, type and class of pipe 

shown i n  profile 
4. Length shown as  distance between crosses or tees 
5. Invert elevations shown at  all grade breaks 
6 .  Sizes of all existing lines shown 
7. Show curve doto i f  line i s  constructed on curve 
El. T. C. at fire hydrant locations 
9. Fire  Hydrant location approved by Fire Chief 

CtW USE ONLY 

a' 
COMMENTS 

a 

I .  

2. 
3. 

4. 
5. 

One set of  quantity colculotions on formal 
colc. sheet submitted for all contract iobs 
"Notes to Inspector" submitted for all contract iobs 
Engineer to check plan file entry, e.g. ,  number, 
l imits ,  type of construction 
Tick morks on ail  contract plans 
Contract vicinity map to show project limits, 
scale, north arrow and nearest FH's 

_I- 

_______ 

6/4/75 

. I ,  
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CITY OF LODI 

STORM DRAIN DESIGN EXAMPLE 

The following procedure, based on the Rational Formula Q = CiA in conjunction 
wi th  the City of Lodi Design Standards, i s  used i n  determining design Q's for 
City o f  Lodi projects. A runoff calculation example i s  attached, and referenced 
to, for the purpose of illustratian. 

Procedure 

1 .  

2. 

3 .  

4. 

5. 

6. 

7 .  

8. 

9. 

O n  a plan, preferably I "  = 100' scale, show proposed street system, 
existing and proposed drainage systems and delineate tributary sub-areas. 
(See sheet 3) 

Assume in i t ia l  time of concentration (Ti), roof to gutter runoff time, 
normally 25 minutes. 

Calculate travel time (T+) to the first in let .  
in curb and gutter to be 1.5 feet per second. 

The time of concentration (T,) to the inlet i s  then the sum o f  the in i t ia l  
time of concentration and the travel time. 
l ine 1). 

Determine " i " ,  ra infal l  intensity in inches per hour, for a time equal to 
the time of concentration (T,) from the attached Rainfall Intensity Table, 
Ci ty  of Lodi Stondard Plan 606. 

Assume overage veloci ty 

Tc = T i  + Tt (See sheet 4, 

Determine "C", coefficient of runoff using C values given i n  City of 
Lodi Design Standards. 

Determine "A" , the area of the tributary sub-areas to the nearest 0.1 
acres. 

Compute Q = CiA, where Q equals the peak f low i n  cubic feet per 
second (see sheet 4, l ine 1). 

Considering 0 1 1  criteria (available slope, cover, hydraulic grade l ine 
etc.), establish pipe size and slope, then determine pipe veloci ty and 
travel time (Tt) required to carry above G: to  the next M.H. in le t  or 
M.H. confluence. Use Manning's "n" equals 0.013 for a11 pipes. 

Appendix D 
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Exomple: Q = 0.3 cfs, d = 12", HGL Slope s = 0.0010 and L = 42' 

Using King's Handbook Usina Mannina's 
(Fifth Edition) ( 

Qn Table K' = 
7-14 

- - (0.3)(. 013) 
(~.0) ( .0~16)  

K' = 0.123 

a = Cd2 Table 

D/d = .28 

7- 4 

a = (.245)(1)2 = .245 ft.2 

V = Q/o = 0.3/.245 = 1.22 fps 

42 ft. 
= 0.6 min 

- T i  = 

., - 
cular Calculator 

Read direct D/d -35 

THEN: 
Read direct v' = 1.2 fps 

10. Compute new time of  concentration to next M.H. in let  or M.H. confluence 

Tc2 xz Tc l  + Tt2 

Tc2 = 27.0 + 0.6 ?- 3.3 = 30.9 min. (See sheet 4, l ine 1, 2, & 3) 

(a) At M.H. inlets compare the new Tc2 for the pipe system upstream 
to the f, for the tributary sub-orea which contributes to the M.H. 
inlet. 
Tc and the procedure outlined above For determining C and i .  
sheet 4, lines 4 and 5). 
outlined i n  steps 9 and 10. 

(b) At M.H. confluences compare the Tc for each leg o f  the confluence. 
Calculate the total peak flow at the confluence using the longest T c .  
(See sheet 4, lines 9 8, 10). 
monner outlined i n  steps 9 and 10. 

Colculate the total peak flow a t  the inlet, using the longest 
(See 

Then proceed downstreom i n  the same monner 

Then proceed downstreom in the same 

(c) At combination M.H. in let  ond M.H. confluence follow procedures 
outlined i n  steps 10(a) and 10(b). (See sheet 5, lines 14 & 15) 
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CITY OF LODl 

SANITARY SEWER DESIGN EXAMPLE 

The following procedure i s  used i n  determining design Q ' a  for Ci ty of Lodi projects. - 
A flaw calculation example i s  attached and referenced to ,  far the purpose o f  
illustration. 

Procedure 

1. A plan, preferably 1 "  = 100' scale, showing the proposed street system, 
tributary sub-oreas, existing ond future tributary oreos outside the project 
limits, zoning, projected land use, and any features affecting the system 
dosign. 

2. Determine and show the tributary sub-areas to the nearest 0.1 acre. 

3. Considering ( 1 1 1  criteria (available slope, cover and design stondordi) 
establish pipe size and slope, then determine veloci ty and pipe capacity. 

The following example illustrates the procedure used by the City of Lodi 
for calculating sanitary sewer flows. 

Appendix E 
Pnrir 1 nf 2 



REFERENCE DLTA 

1. 0 - Future MH 

2: 0 - Existing MH 

3. I ,  l i l  e tc .  - Manhole number 

4. The Q’s shown i n  cfs are the peak 
flaw Q’s far t he  pipes shown. 

The SS lines (future) are shown as 
a heavy, dark line and  the SS lines 
(existing) are shown as o dashed l ine .  

5. 

, . 

.-- 
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PUBLIC WORKS R ~ P A R T M E N ~  

e a 
W a: 

4 LANE COLLECTOR, ARTERlAL OR THOROUGHFARE 

I 

Place one (I) street s i g n  at !he intersection of two RESIOENTIALS 

Place two ( 2 )  street uqns at the intersection of (1 R E S I D E N T I A L  or C O L L E C T O R  

with o 4 LANE COLLECTOR, ARTERlAL  or THOROUGHFARE. 

Race two (21 street slgns 0 1  the lnterrtclion of any 1wo 4 L A N E  C O L L E C T O R S ,  

A R T E R I A L S  or THOROU~HFARES ar any cambination thereof, 



D E S I ~ N E D  UNDER THE SUPERVISION OF: 

STANDARD CITY OF LODl DRAWING SHEET 22’k 36” 
NOTE: - 

THE CITY OF L O D l  WILL  FURNISH STANDARD SINGLE PLAN 
AND PROFILE OR PLAIN  SHEETS AT THE DEPT OF PUBLIC 
WORKS. 



PUBLIC WORKS DEPART~ENT 

The following certificates shall be used on all Final 

Maps 5ubrni t !~d t o  the C i t y  o f  L o d i  

COUNTY SURVNOR CERTIFICATE 

I, William J. Word, do hereby ceit i fy  lhet I here exomincd ?his f i n d  map of Trost Na. 
vf Son Joaquin Coun~y, *' ," City of Ldi, Colifatnio and t m , h e  iubdivit ioo 
r k m  there- Eomplier d h  di i7ha proviricm of the Califordo Svbdiuisloo Mop Ac(. (is mended, end tho? 
this mczp l a  ~rstmicolly comet. 

, Subdivision$ 

(dots) Williom J. Word - Counly Surveyor of 
son h q u i n  cWJmty, state or Coiiromia 

CITY CLERK CERTIFICATE 

This i s  to certily t b ,  0 1  ik rsgulorly held mee+ing on , the City Cwnc i i  of the 
City Oi Lodi approved thir,finol mop of Tiocl No.  

," City of Lodi, Co-nh, o d  acecplad beholi of the p u b l r  
axazz%rmiii: Utilit) Eorementr shown thereon and rejacted the ofier ef .I1 itieeb Shawn m m i d  
mop vnlil their impmvcmanr h a s  been wmpleled in accordance with the Lad? Ci ty  Code, Chapter 22. 

-, Subdivision of Son Joaquin County, 'I 

fdeie) Alice M. Reimche - City Clerk nod Clerk 
of t k  City Council d cha City of Lodi 

CITY ENGINEER CERTlflCATl 

I, hsk L. Romka, do hereby certify that I qm Ci ty  Engineer ond that I h a w  e x m i n e d  this f i n d  mop oi 

Lodi, Colifcmio, end that the rvhdiv 
Tcotative Mop ond m y  approved olte 
b d i  City Code, Chopkc. 22 01 the lime of opprowl ef the Tentdive Mup hove been complied with. 

Tmct No. - , Subdisirioos of Son Jmqyin County. " ;' city of 
n s h o r n  hereon i~ rubrtontiolly tk -me 15 i t  appeared an t k  
onr thered. I do fvrrhei cecrXy tho! a i l  ihe provbioni of the 

(dote) Jock L. Romko, RCf 17509 
City Engineer af the C i t y  of Lad; 

SURVNOR CERTIFICATf 

I, 
ierpunrible for the survey r)f l e n d  shown on this mop a d  lhar ,he raid w v e y  WI mqde in  
end t k  %me i s  livc end crmplels 01 shorn. 
Indicehd or wi l l  be set in such position% before rubd 
mrntl ore, M wi l l  be, ruffici.n+ (D ma'lle the %urvey to he retraced. 

~ do heteby ccrti ly th.1 I om the Registered C i v i l  Engineer (or Lord Surveyor) 

A l l  mooumentr ore of !he charocfei ond occupy ~ h c  paritionr 
00 impiormenri m e  complete, 2nd r h d  the m o w -  

(dale) Nome RCL or LS Number 

OWNER CERIlFiCATf 

W e  hereby s m i f y  f b t  v c  OW m i l  thc pzrfici having m y  record, t i t le  or tnierEIt in the londs ruidiridad 
and shewn ~ p m  this mop mod X P  do heieby conient to the preporation ond recardaiion 01 rhii f i n d  mop. 

We qisca hareby offer 10 dedicote 10, pzblic VIC 011 rfrrekr i h a n  m raid mop end a l l  eormsnl i  foe public 
u t i l i t i n  dciignoled 09 Public U t i l i t y  Eoirmenn (P.U.E.) e1 shown M m i d  mop; wch p ~ r c c l r  of land 10 be 
kept open ond l r m  tian building, ood I ~ N C ~ V I ~ I  of 0-y  kiod. 

(date) N.m* 

F&m 



PUBLIC WORKS DEPARTMENT 

2 2 YEAR 
TlMF OF STORM TIME OF 

2 ?- YEAR 
STORM - .  

CONCENTRATION INTENSITY CONCENTRATION INTENSITY 
( i n  minutes  ) in. /how ( in minutes  ) in. /'hour 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
4.4 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 

59 
60 

58 

.71 
70 

I69 
.6a 
.67 
.66 
.65 
.64 
62 

.61 
60 

I59 
.58 
.57 
I56 
* 55 
.54 
.53 
.52 
.51 
650 
I49 
.48 
.48 
' 47 
.47 
* 46 
.45 
.45 
.44 
.44 
.43 
.43 
.42 
.42 
.41 

65 
70 
75 
80 
85 
90 
95 
100 
105 
110 
115 
120 
125 
1 30 
135 
140 
1 45 
150 
155 
160 
1 65 
1 70 
1 75 
180 
18.5 
190 
195 
200 
205 
210 
215 
220 
225 
2 30 
2 35 
240 

.40 
i39 
.37 
.36 
.35 
.34 
.33 
.32 
.31 
.30 
.28 
.27 
.26 
.26 
.25 
.25 
.24 
.24 
.23 
.23 
.22 
.22 
;2 1 
.21 
.21 
20 

.B 

.20 

.19 

.19 
* 19 
.19 
.18 
.18 
.18 . i a  



PUBLIC WORKS DEPARTM~NT 

Assumptions: 
S t ree t  Cross slope 2176 
Manning's "n" = .015 
Pavement  hike-up at toe of curb  = 3/8" 

D R I ~ W A Y - T Y P E  CURB & GUTTER 

Depth Area from t o  

0.20 0.2 2.1 5.1 
0.21 0,3 2.6 5.2 
0.22 0.3 3.0 5.6 
0.23 0.3 3.5 6.1 
0.24 0.3 3.9 6.8 
0.25 0.4 4.4 7.7 
0.26 0.4 4.8 8.6 
0.27 0.5 5.3 9.8 
0.28 0.5 5.7 11.1 
0.29 0.6 6.2 12.5 
0.30 0.7 6.6 14.2 
0.31 0.7 7.1 15.9 
0.32 0.8 7'5 17.9 
0.33 0.9 8.0 20.1 
0.34 1.0 8.4 22.4 
0.35 1.0 8,9 25.0 
0.36 1.1 9.3 27.8 
0.37 1.2 9.8 31 .O 
0.38 1.3 10.2 34.2 
0.39 1.4 10.7 37.5 
0.40 1.6 11.1 41.2 
0.41 1.7 11.6 45.0 
0.42 1.8 12.0 49.3 

FLOW EXCEEDS TOP OF CURB 

* Q - Flow in cfs 
s - Slope in curb a n d  gut te r  

SQUARE-TYPE CURB & GUTTER - 
Depth Area f rom curb  face 

0.20 0.2 
m-(F-j- 

3.3 

0.45 
0.46 
0.47 
0.48 
0.49 
0.50 

FL 

0.21 0.3 3.7 
0.22 0.3 4.1 
0.23 0.3 4.5 
0.24 0.4 4.9 
0.25 0.4 5.3 
0.26 0.5 5.7 
0.27 0.6 6.1 
0.28 0.6 6.5 
0.29 0.7 6.9 
0.30 0.8 7.3 
0.31 0.8 7.7 
0.32 0.9 8.1 
0.33 1.0 8.5 
0.34 1 . 1  8.9 
0.35 1.2 9.3 
0.36 1.3 9.7 
0.37 1.4 10.1 
0.38 1.5 10.5 
0.39 1.6 10.9 
0.40 1.7 11.3 
0.41 1.8 11.7 
0.42 1.9 12.1 
0.43 2.0 12.5 
0.44 2.2 12.9 

2.3 13.3 
2.4 13.7 
2.6 14.1 
2.7 14.5 
2.9 14.9 
3.0 15.3 

N EXCEEDS TOP OF CURB 

3.6 
4.2 
5.0 
5.8 
6.8 
8.0 
9.3 

10.7 
12.2 
14.0 
15.9 
17.9 
20.2 
22.7 
25.3 
28.1 
31.1 
34.4 
37.8 
41.5 
45.4 
49.6 
54.0 
58.6 
63.5 
68.6 
73.9 
79.6 

91.8 
98.2 

85.4 



( C ~ A ~ S  C BEDRING) 
PUBLIC WORKS DEPARTMENT 

C-14 CONCRETE PIPE 
PIPE SIZE 

ASBESTOS CEMENT PIPE 
8 C-76 CONCRETE PIPE 

PlPF SIZE 

ASBESTOS CEMENT SEWER PIPE 
PIPE SIZE 

VITRIFIED CLAY PIPE 
PIPE SIZE 


