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CHAPTER SEVEN 

SANITARY SEWER 

7.1 General 

Sanitary sewerage refers to waste water derived from domestic, commercial 
and industrial pretreated waste to which storm, surface, and ground water are 
not intentionally admitted.   Pretreatment shall follow all the requirements as 
set forth by LOTT.   

Any extension of Tumwater's sanitary sewer system must be approved by the 
Public Works Department and must conform to the City of Tumwater 
Comprehensive Sanitary Sewer Plan, Thurston County Health Department, 
Department of Ecology (DOE), and State Department of Health (DOH) 
requirements. 

Within the corporate City limits where a public sewer is available it must be 
used.  Where public sewer is not available within the City limits, connection is 
required provided that the sewage from the structure originates within 200 
feet of the public sewer, except in the case of private residential or commercial 
developments where the developed property abuts a right-of-way in which a 
public sewer is located or where a service connection is otherwise provided.  In 
this case, connection of all structures generating sewage shall be required to 
connect to the public sewer regardless of distance from the public sewer. 

In new development where sanitary sewer improvements or any private utility 
work and public street improvements are required, no paving of the public 
right-of-way shall occur until all utility improvements in the right-of-way are 
complete. 

Anyone who wishes to extend or connect to the City's sewer system should 
contact the Development Services Division. 

7.2 Marking Side Sewers 

The location of side sewers at the property line shall be marked by the 
Contractor with a 2 by 4 wooden stake 4 feet long buried in the ground a depth 
of 3 feet.  The lower end shall have a 2 by 4 cleat nailed to it to prevent 
withdrawal of the stake.  The exposed 1 foot shall be painted traffic white and 
the depth to the side sewer or tee shall be indicated in black paint on the 2 by 
4. In addition, a length of 12 gauge galvanized wire shall be provided to extend
from the plugged end of the side sewer or tee.  The upper end shall emerge at
the 4 foot stake, but shall not be fastened to it.
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7.3 Sanitary Sewer/Water Main Crossings 
 
 See Department of Ecology Sewage Works Design for requirements regarding 

sewer and water separation. 
 
7.4 Staking 
 
 All surveying and staking shall be performed by an engineering or surveying 

firm capable of performing such work.  The engineer or surveyor directing such 
work shall be licensed by the State of Washington. 

 
 A preconstruction meeting shall be held with the City prior to commencing 

construction.  
 
 The minimum staking of sewer lines shall be as follows: 
 
 A. Centerline alignment must be staked with cuts and/or fills to flowline 

every 25 feet. 
 
 B. Manholes must be staked with hubs to include invert elevations of all 

pipes and top of rim elevations to finished grade. 
 
 C. Location of valves, fixtures and septic tank shall be staked for force 

mains. 
 
7.5 Trench Excavation 
 
 See the WSDOT/APWA specification for requirements regarding trench 

excavation. 
 
7.6 Backfilling 
 
 See the WSDOT/APWA specification for requirements regarding backfilling. 
 
7.7 Street Patching and Restoration 
 
 See Section 4.19 of this Guide for trench backfill and restoration requirements. 
 
7.8 Testing 
 
 Prior to acceptance and approval of construction, the following tests shall 

apply to each type of construction. 
 
 A. Gravity Sewer 
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1. Prior to acceptance of the project, the gravity sewer pipe shall be
subject to a low pressure air test per WSDOT/APWA
Specifications.  The contractor shall furnish all equipment and
personnel for conducting the test under the observation of the
City inspector.  The testing equipment shall be subject to the
approval of the City.

The contractor shall make an air test for his own purposes prior
to notifying the City to witness the test.  The acceptance air test
shall be made after trench is backfilled and compacted and the
roadway section is completed to final grade excluding paving.

All wyes, tees, and end of side sewer stubs shall be plugged with
flexible joint caps, or acceptable alternates, securely fastened to
withstand the internal test pressures.  Such plugs or caps shall
be readily removable and their removal shall provide a socket
suitable for making a flexible jointed lateral connection or
extension.

Immediately following the pipe cleaning, the pipe installation
shall be tested with low-pressure air.

2. A water test of all manholes is also required.  The water test
shall be made by the contractor first by filling the manhole up
with water and letting it sit for 24 hours to allow the water to
saturate the concrete.  After 24 hours the manhole shall be filled
to the top of the cone.  The water cannot drop more than 0.05
gallons in 15 minutes per foot of head above invert to pass.

B. Force Main

1. Prior to acceptance of the project, the pressure line and service
lines shall be subjected to a hydrostatic pressure test of 200 psi
for 4 hours and any leaks or imperfections developing under said
pressure shall be remedied by the owner.  No air will be allowed
in the line.  The main shall be tested between valves.  Insofar as
possible, no hydrostatic pressure shall be placed against the
opposite side of the valve being tested.  The pressure test shall
be maintained while the entire installation is inspected.

The contractor shall provide all necessary equipment and shall
perform all work connected with the tests. Tests shall be made
after all connections have been made.  This is to include any and
all connections as shown on the plan.  The contractor shall
perform all tests to assure that the equipment to be used for the
test is adequate and in good operating condition and the air in
the line has been released before requesting the City to witness
the test.
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  2. A water test for all wet wells in accordance with the manhole 
water test for gravity sewer shall be required. 

 
  3. Pump operation, alarms, and electrical inspection of all lift 

stations is required. 
 
GRAVITY SEWER 
 
7.9 General 
 
 All sewers shall be designed as a gravity sewer lines or as outlined in the 

Tumwater Sanitary Sewer Comprehensive Plan.  Gravity sewer will extend 
from the comprehensive plan main line sewers as far as gravity sewer service 
will allow. 

 
7.10 Design Standards 
 
 The design of any sewer extension/connection shall conform to City Standards, 

DOE Standards, and any applicable standards as set forth herein. 
 
 The layout of extensions shall provide for the future continuation of the 

existing system as determined by the City. New gravity sewer systems shall be 
designed on the basis of an average daily per capita flow of sewage of not less 
than 100 gallons per day.  See the following DOE table on Design Basis for 
Sewage.  This figure is assumed to cover normal infiltration, but an additional 
allowance shall be made where conditions are unfavorable.  Generally, laterals 
and sub-main sewers should be designed to carry, when running full, not less 
than 400 gallons daily per capita contributions of sewage.  When deviations 
from the foregoing per capita rates are used, a description of the procedure 
used for sewer design shall be submitted to the Development Services 
Department for review and approval. 

 
 The General Notes on the following page shall be included on any plans 

dealing with gravity sanitary sewer design. 
 
GENERAL NOTES (SANITARY SEWER MAIN INSTALLATION) 
 
 1. All workmanship and materials shall be in accordance with City of 

Tumwater standards and the latest edition of the State of Washington 
Standard Specifications for Road, Bridge and Municipal Construction 
(WSDOT/APWA). 
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 2. City of Tumwater datum shall be used for all vertical control.  A 
benchmark list is available from the Public Works Department. 

 
 3. All approvals and permits required by the City of Tumwater shall be 

obtained by the contractor prior to the start of construction. 
 
 4. If construction is to take place in the County right-of-way, the 

contractor shall notify the County and obtain all the required approvals 
and permits 

 
 5. A preconstruction meeting shall be held with the City of Tumwater 

Construction Inspector prior to the start of construction. 
 
 6. The City of Tumwater Construction Inspector shall be notified a 

minimum of 48 hours in advance of a tap connection to an existing 
main. 

 
 7. The contractor shall be fully responsible for the location and protection 

of all existing utilities.  The contractor shall verify all utility locations 
prior to construction by calling the Underground Locate Line at 1-800-
424-5555 a minimum of 48 hours prior to any excavation. 

 
 8. Gravity sewer main shall be PVC, ASTM D 3034 SDR 35 or ASTM F 

789 with joints and rubber gaskets conforming to ASTM D 3212 and 
ASTM F 477. 

 
 9. Precast manholes shall meet the requirements of ASTM C 478.  

Manholes shall be Type 1-48" manhole or larger unless otherwise 
specified on the plans.  Joints shall be rubber gasketed conforming to 
ASTM C 443 and shall be grouted from the inside.  Lift holes shall be 
grouted from the outside and inside of the manhole. 

 
 10. Side sewer services shall be PVC, ASTM D 3034 SDR 35 with flexible 

gasketed joints.  Side sewer connections shall be made by a tap to an 
existing main or a wye branch from a new main. 

 
 11. All sewer mains shall be field staked for grades and alignment by a 

licensed engineering or surveying firm qualified to perform such work. 
 
 12. Bedding of the sewer main and compaction of the backfill material shall 

be required in accordance with the above mentioned specification (See 
note 1). 
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 13. Temporary street patching shall be allowed for as approved by the City 
Engineer.  Temporary street patching shall be provided by placement 
and compaction of one inch maximum asphalt concrete cold mix.  
Contractor shall be responsible for maintenance as required. 

 
 14. Erosion control measures shall be taken by the contractor during 

construction to prevent infiltration of existing and proposed storm 
drainage facilities and roadways. 

 
 15. Provide traffic control plan(s) in accordance with the Manual on 

Uniform Traffic Control Devices (MUTCD) as required. 
 
 16. It shall be the responsibility of the contractor to have a copy of these 

approved plans on the construction site at all times. 
 
 17. Any changes to the design shall first be reviewed and approved by the 

project engineer and the City of Tumwater. 
 
 18. All lines shall be cleaned and pressure tested in conformance with the 

above referenced specifications (See note 1).  A water test of all 
manholes in accordance with Tumwater standard is also required.  
Testing shall take place after all underground utilities are installed and 
compaction of the roadway subgrade is completed. 

 
 19. Prior to backfill, all mains and appurtenances shall be inspected and 

approved by the City of Tumwater Construction Inspector.  Approval 
shall not relieve the contractor for correction of any deficiencies and/or 
failures as determined by subsequent testing and inspections.  It shall 
be the contractor's responsibility to notify the City of Tumwater for the 
required inspections. 

 
 20. All sanitary sewer mains shall be placed in public right-of-way or if in 

easement areas, provide 12 foot wide paved (six inch ballast, two inch 
crushed, two inch asphalt) access to all manholes.  No lot line sewer 
mains will be allowed. 

 
 21. All mains will be dedicated to the City for maintenance with 

appropriate bills of sale and easements. 
 
 22. City ownership of the main and lateral will go to the property line or 

easement if a cleanout exists at this point.  If no cleanout exists, City 
responsibility ends at the limit of the main. 
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7.11 Mainline-Gravity 
 
 A. Size:  Sewer mains shall be sized for the ultimate development of the 

tributary area.  Nothing shall preclude the City from requiring the 
installation of a larger sized main if the City determines a larger size is 
needed to meet the requirements for future service. 

 
  The minimum size for submains and mains shall be eight inch inside 

diameter.  The minimum size for a lateral shall be six inches.   
 
  The design is subject to all other design requirements as noted in this 

Chapter. 
 
 B. Material.  Sewer main shall be PVC, ASTM D 3034, SDR 35 or ASTM F 

789 with joints and rubber gaskets conforming to ASTM D 3212 and 
ASTM F 477. 

 
 C. Depth.  Gravity sewer will typically have a minimum depth  cover of 2 

1/2 feet with minimum slope dependent upon the line size, adequate 
head room within manholes for maintenance personnel and vertical 
clearance between water and sewer lines.  Actual depth will be 
determined by slope, flow, velocity and elevation of existing system. 

 
 D. All building sewer connections to the main shall be made with a tee 

connection.  All new mains connecting to existing mains shall require 
the installation of a new manhole if not made at an existing manhole. 

 
7.12 Connection to Existing System 
 
 A. Connection of new pipe lines to existing manholes shall be 

accomplished by using provided knock-outs.  Where knock-outs are not 
available, the manhole shall be core drilled for connection.  The 
transition of connecting channels shall be constructed so as not to 
interrupt existing flow patterns.  

 
 B.  Connection of a pipe line to a system where a manhole is not available 

shall be accomplished by pouring concrete base and setting manhole 
sections.  The existing pipe shall not be cut into until approval is 
received from the City. 

 
 C. Connections to manholes requiring a drop shall follow the criteria as 

outlined in the "Drops" section later in this chapter. 
 
 D. Connections where an existing stub out is not available or where a new 

building sewer is the same size as the existing main shall be 
accomplished by the installation of a new manhole.  Deviations to this 
may be approved by the Director of Public Works. 
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 E. Taps shall not protrude into the exiting main.  A City inspector shall be 
notified 48 hours prior to any tap of a City sewer. 

 
7.13 Manholes 
 
 Precast manholes shall meet the requirements of ASTM C 478 with either a 

precast base or a cast-in-place base made from 3000 psi structural concrete.  
Manholes shall be Type 1, 48 inch diameter minimum.  The minimum clear 
opening in the manhole frame shall be 24 inches.  Joints shall be rubber 
gasketed conforming to ASTM C 443 and shall be grouted from the inside.  Lift 
holes shall be grouted from the outside and inside of the manhole.  Manholes 
constructed of other materials may be approved by the Director of Public 
Works.  Material specifications need to be submitted for review before an 
alternate material will be considered.  See SW-1 through 3 for details. 

 
 Eccentric manhole cone shall be offset so as not to be located in the tire track 

of a traveled lane. 
 
 Manhole frames and covers shall be cast iron casting marked "Sewer" 

conforming to the requirements of ASTM A-30, Class 25, and shall be free of 
porosity, shrink cavities, cold shuts or cracks, or any surface defects which 
would impair serviceability.  Repairs of defects by welding or by the use of 
smooth-on or similar material will not be permitted.  Manhole rings and covers 
shall be machine-finished or ground-on seating surfaces so as to assure non-
rocking fit in any position and interchangeability. 

 
 Where lock-type castings are called for, the casting device shall be such that 

the cover may be readily released from the ring and all movable parts shall be 
made of non-corrosive materials and otherwise arranged to avoid possible 
binding. 

 
 All casting shall be coated with a bituminous coating prior to delivery to the 

job site. 
 
 Safety steps shall be fabricated of polypropylene conforming to an ASTM D-

4101 specification, injection molded around a 1/2 inch ASTM A-615 grade 60 
steel reinforcing bar with anti-slip tread.  Steps shall project uniformly from 
the inside wall of the manhole.  Steps shall be installed to form a continuous 
vertical ladder with rungs equally spaced on 12 inch centers. 

 
 Gravity sewers shall be designed with straight alignment between manholes. 
 
 Manholes shall be provided at a maximum of 300 foot intervals, at 

intersections, and at changes in direction, grade or pipe size.   
 



 
 

7-9 

 Minimum slope through the manhole shall be 1/10th of one foot from invert in 
to invert out. 

 
 Manhole Sizing shall be determined by the following criteria: 
 
 A. 48" Manhole 
 
  1. Two connecting pipes, 8 inch to 12 inch diameter 
 
  2. Three connecting pipes, 8 inch to 10 inch diameter,

 perpendicular 
 
  3. Four connecting pipes, 8 inch diameter, perpendicular 
 
 B. 54" Manhole 
 
  1. Two connecting pipes, 8 inch to 12 inch with more than 45 

degree deflection 
 
  2. Three connecting pipes, 10 inch to 12 inch diameter,

 perpendicular 
 
  3. Four connecting pipes, 10 inch to 12 inch diameter, 

perpendicular 
 
 C. 72" Manhole 
 
  1. Two connecting pipes, 15 inch to 18 inch diameter with less than 

45 degree deflection 
 
  2. Three connecting pipes, 15 inch diameter, perpendicular 
 
  3. Four connecting pipes, 15 inch diameter, perpendicular 
 
 In the above criteria "deflection" refers to the angle between any two pipe 

channels in the manhole. 
 
 For other pipe configurations, the size of the manhole shall be approved by the 

City. 
 
 The above configurations will provide adequate shelves and room for 

maintenance. 
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7.14 Slope 
 
 All sewers shall be designed and constructed to give mean velocities, when 

flowing full, of not less than 2.0 feet per second based on Mannings formula 
using an "n" valve of 0.013.  Use of other practical "n" values may be permitted 
by the City if deemed justifiable on the basis of research or field data 
submitted.  The following minimum slopes should be provided, however, slopes 
greater than these are desirable. 

 
 Sewer Size     Minimum % Slope 
 (Inches)      % (Feet per 100') 
 
  6      1.00 (0.0100 Ft/Ft) 
  8      0.40 (0.0040 Ft/Ft) 
  10      0.28 (0.0028 Ft/Ft) 
  12      0.22 (0.0022 Ft/Ft) 
  14      0.17 (0.0017 Ft/Ft) 
  15      0.15 (0.0015 Ft/Ft) 
  16      0.14 (0.0014 Ft/Ft) 
  18      0.12 (0.0012 Ft/Ft) 
  21      0.10 (0.0010 Ft/Ft) 
  24      0.08 (0.0008 Ft/Ft) 
  27      0.07 (0.0007 Ft/Ft) 
  30      0.06 (0.0006 Ft/Ft) 
  36      0.05 (0.0005 Ft/Ft) 
 
 Sewers shall be laid with uniform slope between manholes. 
 
7.15 Increasing Size 
 
 Manholes shall be provided where pipe size changes occur. 
 
 Where a smaller sewer joins a larger one, the invert of the larger sewer should 

be lowered sufficiently to maintain the same energy gradient. 
   
7.16 High Velocity Protection 
 
 Where velocities greater than 15 feet per second are expected, special 

provisions such as thrust blocking and restrained piping materials shall be 
installed to protect against displacement by erosion and shock. 

 
7.17 Drops 
 
 Straight grades between invert out of last manhole and connection to existing 

are preferred over drop connections whenever possible.  Care must be taken 
when designing steep grades or sweeps so as not to create a situation of 
excessive velocity or excavation.  Grade changes associated with "sweeps" shall 
not be allowed unless otherwise approved by the Director of Public Works. 
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 An outside drop connection shall be provided for a sewer entering a manhole at 
an elevation of 24 inches or more above the manhole invert.  Where the 
difference in elevation between the incoming sewer and the manhole invert is 
less than 24 inches, the invert shall be filleted to prevent solids deposition. 

 
 An inside drop connection will not be allowed by the City unless otherwise 

approved by the Director of Public Works. 
 
 Outside drop structures shall be constructed with ASTM D-3034, SDR35 PVC 

or epoxy lined ductile iron pipe Class 52 and epoxy lined cast iron fillings.  The 
entire drop connection shall be encased in concrete. 

 
 Outside drop structures shall be constructed per drawing number SW-4. 
 
7.18   Cleanouts 
 
 Cleanouts are not an acceptable substitute for manholes, however, they may be 

used in lieu of manholes at the end of 8 inch diameter lines of not more than 
150 feet in length. This does not include a 6 inch building sewer to serve one or 
two single family dwellings.  Location of cleanout for building sewer is 
governed by the Uniform Plumbing Code as adopted. 

 
 There will be a cleanout at the property line for all side sewer laterals, with 

similar diameter to the size of the lateral in the right-of-way.  The unit will be 
at the finish ground grade but no higher than 12 inches above ground.  See 
detail SW-5. 

 
7.19 Building/Side Sewer 
 
 A building or side sewer refers to the extension from a building sewer 

beginning two feet outside the outer foundation wall at the structure to the 
sanitary sewer main or to a cleanout located at the right-of-way or easement 
line.  Building sewers from the main to the right-of-way line shall be minimum 
4 inch diameter.  Maintenance of the building sewer is the responsibility of the 
property owner.  Prior to connection of a building sewer to the public sewer a 
connection permit must be obtained from the City.  Materials and design 
criteria for a building sewer are covered by the Uniform Plumbing Code (UPC) 
as adopted.  Inspection of the building sewer is the responsibility of the 
Development Services Division. 
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LIFT STATIONS 
 
7.20 General 
 
 All lift stations will be designed to serve the appropriate basin as identified in 

the Tumwater "Comprehensive Sanitary Sewer Plan". 
 
7.21 Design Standards 
 
 The design of any lift station shall conform to City standards and the  

Department of Ecology's "Criteria of Sewage Works Design" and the "Ten State 
Standards". In addition, the plans shall include the following: 

 
 1. An overall site drawing of the lift station showing the 
  location of all components including elevations; 
 
 2. Service size, voltage and enclosure type and location in 
  relation to the pump station; 
 
 3. A list of specific materials used including quantity 
  description and manufacturer name; 
 
 4. A schematic and line diagram of the service and motor 
  control center and lift stations; 
 
 5. The electrical shall be designed to meet state and local 
  electrical code requirements; 
 
 6. The plans shall show all applicable telemetry installation 
  with schematics; and 
 
 7. An operation and maintenance manual from the lift 
  station manufacturer shall be supplied. 
 
 8. A lift station emergency by-pass connection shall be 
  installed. 
 
 A design report shall be submitted with each lift station demonstration its 

conformance with the standards as outlined above and shall address the 
following items: 

 
  Pump Data  - Size and type (no variable speed 
      pumps allowed) 
     - horsepower 
     - pump curves 
     - head capacity 
     - velocity 
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  Motor   - size and type 
     - cycle length 
     - type of mount 
  Controls  - type 
  Telemetry  - alarm system (must be compatible 
        with City system) 
  Housing  - size and type 
     - ventilation 
     - humidity control 
     - interior lighting 
     - access 
  Auxiliary Power - provision for connection required of all 
        lift stations and may be required to 
        furnish auxiliary generator at the 
        direction of the City 
  Well Sizing  - type. 
     - storage capacity 
  Maintenance  - warranty 
     - tools and equipment required 
  Electrical Service - size and type 
     - source 
  Corrosion 
  Protection  - type of materials 
     - coatings 
     - linings 
     - maintenance 
  Site Layout  - location of lift station on property 
  Testing  - operational 
     - pressure 
  Piping and 
  Valves   - Size and type 
     - Bypass 
 
 
PRESSURE SEWER (FORCE MAIN) 
 
7.22 General 
 
 Low pressure systems, i.e., force mains may be considered for situations where 

high ground water table or topography make gravity sewer impractical.  STEP 
systems are addressed separately later in this chapter. 

 
7.23 Design Standards 
 
 The design of any sewer extension/ connection shall conform to City standards, 

Department of Ecology's "Criteria of Sewage Works Design". and any 
applicable standards as set forth herein. 
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 The layout of extensions shall provide for the future continuation of the 
existing system as determined by the City. In addition, main extensions shall 
be extended to and through the site of the affected property fronting the main. 

 
 The system shall be designed at full depth of flow on the basis of an average 

daily per capita flow as shown on the table (DOE Criteria for Sewage Works 
Design) following Section 6.10.  A friction factor of 0.013 shall be used for 
Mannings "n" value. 

 
 New sewer systems shall be designed by methods in conjunction with the basis 

of per capita flow rates.  Methods shall include the use of peaking factors for 
the contributing area, allowances for future commercial and industrial areas, 
and modification of per capita flow rates based on specific data. Documentation 
of the alternative method used shall be provided along with plans. 

 
 The applicable City of Tumwater General Notes shall be included on any plans 

dealing with pressure sanitary sewer design. 
 
7.24 Force Main 
 
 A. Material.  Force mains for sizes up to 12 inches shall be ductile iron 

AWWA Cl51 Class 50 or PVC C900 with ductile iron fittings and 
gasketed joints.  For 14 to 24 inch mains, pipe shall be ductile iron 
AWWA C151 Class 50 or PVC C905 with ductile iron fittings and 
gasketed joints.  A more rigid pipe may be required where unlimited 
trench widths occur.  All ductile iron pipe and fittings shall be epoxy 
coated or PE lined and designed for use with corrosive materials. 

 
 B. Depth. Force mains shall have a minimum 36 inches of cover to top of 

pipe.  See Chapter 5 for sanitary sewer/water main crossing 
requirements. 

 
 C. Velocity.  The minimum velocity allowed is 2 feet per second (fps) at 

average Dry Weather Flow.  2 fps is required to maintain solids in 
suspension although 3 fps is desired to scour settled solids.  Maximum 
velocity allowed shall be 8 fps. 

 
7.25 Surge Protection 
 
 PVC is subject to fatigue failure due to cyclic surge pressures. The pressure 

sewer shall be constructed to minimize rapid changes in velocities and include 
a properly sized surge tank. 
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7.26 Air/Vacuum Valves 
 
 Air release valves and air/vacuum valves shall be located at the high points of 

the line within a standard 48 inch manhole or a comparable sized, approved 
vault.  Air release valves shall be fitted with an activated carbon canister to 
absorb compounds with disagreeable odors prior to releasing the air to the 
surrounding area.  Grades shall be designed to minimize the need for 
air/vacuum valves when practical.  Vehicular access to valve is required for 
maintenance. 

 
7.27 Force Main Drain 
 
 Provisions to drain a force main to facilitate repairs or to temporarily remove a 

force main from service shall be provided. This may be accomplished through 
the use of a valved tee connected to a drain line at the low point of the line.  A 
manhole shall be set over the force main at the valved tee. 

 
7.28 Thrust Blocking 
 
 Location of thrust blocking shall be shown on plans.  Thrust block concrete 

shall be Class B poured against undisturbed earth.  A plastic barrier shall be 
placed between all thrust blocks and fittings. 

 
 Designed and approved restraining joint systems may be allowed in lieu of 

thrust blocking.  Restraining joint brand, type, and size shall be specified on 
the plans. 

 
7.29 Force Main Termination 
 
 Hydrogen sulfide odors (H2S) and the buildup of sulfuric acid (H2SO4) occur in 

the operation of a force main.  To mitigate these conditions, some type of 
control method(s) shall be used.  This may include chemical addition at the 
pump station and/or the re-aeration of the waste water at or near the 
terminus.  Re-aeration may include the following: 

 
 1. Construction of a vault housing an aspiration assembly. 
 
 2. The use of hydraulic fall (vertical siphon) within the terminal manhole. 
 
 3. High velocity discharge with smooth transition so as not to cause 

splashing of force main into the down stream gravity sewer. 
 
 These methods would all require an adequate source of fresh air at the vault or 

manhole.  At a minimum, the manhole at the terminus and the first manhole 
downstream of the terminus shall be coated with Tnemic 120 vinyl ester, 
quantum polymorphic resin or approved equal which is resistant to sulfuric 
acid and hydrogen sulfide. 
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7.30 Manhole/Vault Access 
 
 All manholes and vaults are required to have a paved access a minimum width 

of 12 feet. 
 
SANITARY TREATMENT EFFLUENT PUMP (STEP) STANDARDS - 
GENERAL SPECIFICATIONS 
 
 Only in areas where specifically identified and approved by the City of 

Tumwater through the City of Tumwater Comprehensive Sanitary Sewer 
Plan, and/or the Thurston County General Sewage Plan as appropriate, 
pressure sewer systems may be permanently installed to serve residential and 
light commercial locations where conventional gravity sewers are impractical, 
or for reasons of topography are not feasible or would be difficult to maintain 
because of limited accessibility.  Extension of gravity sewer lines may be 
required if areas upstream of project have been designated for gravity sewer 
service. 

 
7.31 Description and Scope 
 
 A pressure sewer system is a permanent facility consisting of a tank or tanks 

for settling and digesting wastewater solids, and a pressure piping system for 
conveying the supernatant liquid into the gravity sewer system.  The pressure 
piping system may be "gravity" where topography allows, but normally will be 
pumped. 

 
 Where pumped, the system shall include a pump and pump control panel.  The 

control panel is to be mounted within view of the tank, preferably on the 
building wall.  House plumbing shall discharge sanitary wastewater only into 
the minimum 1000-gallon concrete single compartment septic tank containing 
the pump. Roof drains and other stormwater sources shall be strictly excluded. 

 
 House plumbing shall be designed and installed according to current city 

codes.  The tank, one-inch service connection and related components shall be 
per these technical specifications and shall be warranted by manufacturer and 
contractor for a minimum of 12 months (24 months minimum for tank) after 
acceptance of installation by the City of Tumwater. 

 
7.32 Ownership and Operation 
 
 Operation and maintenance of the service lateral, tank, pump, and pump 

controls shall be the responsibility of the City and will be owned by the City. 
 
 Power shall be provided by the customer.  The customer shall be responsible 

for notifying the City when the control panel alarm buzzer is activated.  All 
drains and plumbing between the tank and the building shall be the private 
responsibility of the customer.  Each settling tank shall contain a minimum 
free-board reserve of 200 gallons, allowing City forces to respond to alarms 
during regular working hours.  The customer shall be responsible for curtailing 
water usage until City forces respond to the customer's call and service the 
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tank or equipment on the next normal working day.  The City will accept no 
responsibility for damages or pay any claims resulting from a plumbing 
backup, such as may occur if water usage is not curtailed during an alarm 
condition.  Normal water use may be safely resumed only after the red alarm 
light on the control panel is off. 

 
 Tanks should be pumped out as required.  Pumping and disposal of the 

pumped material shall be in accordance with County Health Department 
rules.  Solids pumpout and disposal shall be the responsibility of the City. 

 
7.33 Safety 
 
 The control panel will be sealed by the City to prevent exposure to electrical 

hazard.  The riser lid shall not be covered. 
 
 The customer shall be cautioned that the tank is not designed to be driven 

over, and might collapse under the weight of a vehicle. Where final grading, 
landscaping, or other work could subject the tank top to excessive loading, the 
engineer shall be responsible for specifying a safe tank top strength.  If a 
traffic bearing tank is required, it shall be the responsibility of the customer to 
submit a satisfactory design by a Registered Professional Engineer qualified in 
Structural Design for City review and approval. 

 
 The City will perform any tapping required of existing sewers for service 

connections.  The customer should schedule for the tap when permit 
application is made. 

 
7.34 Required Dedications 
 
 Easements shall be required for all publicly owned components on private 

property. 
 
7.35 Design 
 
 Plumbing between building and tank shall be designed in accordance with the 

Uniform Plumbing Code, and approved by the Development Services Division. 
 
7.36 Construction Checklist 
 
 The Construction Checklist for Pressure Sewer Systems shall be initialed by 

the appropriate inspector, and submitted with the asbuilt drawing required for 
final approval and acceptance by the City. 
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STEP STANDARDS - MECHANICAL AND ELECTRICAL SPECIFICATIONS 
 
 The following specifications describe the type and standard of quality 

acceptable and approved for pressure sewer on-site installation  and 
components.  Where the name of a specific manufacturer or model is listed, the 
intention is to indicate the minimum acceptable quality, and not to exclude 
other products which equal or surpass the reference item, provided that 
alternate parts are interchangeable with those specified. 

 
 It is necessary to obtain prior written approval for installation of alternate 

components prior to ordering materials.  Alternate components installed 
without specific approval will be rejected. All judgments regarding the 
interchangeability and acceptability to the City of alternate materials and 
components shall be made solely on the authority of the City of Tumwater. 

 
7.37 Pipe 
 
 All service connection pipe shall be one inch, minimum Schedule 40  PVC, 

solvent weld joint.  Larger pipe shall be two inches, minimum PVC complying 
with S\ASTM D 1784 (PVC Resin Compound),  ASTM 2241, SDR 21, 200 psi 
working pressure rated.  All services shall be installed with solid No. 14 AWG 
insulated copper toning wire, on top of pipe, continuous.  Marking tape shall be 
placed approximately nine inches above the pipe when the trench is backfilled. 

 
 Pipe shall be installed per City Standard Plans (flexible pipe bedding detail 

and trench backfilling and resurfacing).  PVC pipe  with solvent weld joints 
that may be subject to thermal contraction shall be snaked in trench. 

 
7.38 Joints 
 
 Rubber ring gaskets shall comply with ASTM D-l869 and D-3l39 specifications 

and shall be supplied by the pipe or fitting manufacturer.  Lubricant shall be 
water soluble, non-toxic, non-supportive of bacterial growth, and have no 
deteriorating effect on the PVC or gasket. 

 
 Solvent cements and primer for joining PVC pipe and fittings shall comply 

with ASTM D-2564 and be as recommended by the pipe and fitting 
manufacturers. 

 
7.39 Fittings 
 
 Pipe fittings shall have minimum working-pressure ratings equal to the pipe 

with which they are connected.  All fittings shall be PVC 1120, rubber joint 
complying with ASTM D-1784, D-2466, or D-2467, for pipe larger than one 
inch I.D. unless otherwise noted on engineering drawings. 
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7.40 Valves 

All one-inch valves shall be PVC ball valves with pre-loaded EPDM stem seals, 
micro-finished PVC ball and self-adjusting polyethylene ball seat to 
compensate for wear and prevent over-tightening.  It shall be designed for use 
with corrosive fluids, for low torque manual operation, and for a working 
pressure of 150 psi.  The valve shall be Model No. LT-l000-S, as manufactured 
by KBI (King Brothers Industries), or equal. 

Two-inch and larger valves shall be cast iron body, resilient seated, gate 
valves, Mueller or approved equal, epoxy coated or plastic lined, suitable for 
septic service.  Mainline valves shall be located at every cross street (not to 
exceed 600 feet spacing on runs without intersecting street). 

7.41 Check Valves 

The check valves used on service lines shall be a tee or wye pattern swing 
check, PVC.  It shall have a working pressure of 150 psi and shall require only 
1/2 psi of back pressure for complete closure.  It shall be as manufactured by 
KBI,  Model No. KSC-1000-T, or approved equal. 

7.42 Septic Tanks 

Tanks shall be 1,000-gallon minimum concrete, pre-cast concrete or fiberglass, 
single chamber, and shall have been designed by a Registered Professional 
Engineer qualified in Structural Design. All tanks shall be constructed for 
acceptance of pump assemblies or effluent filters and have pre-cast groove to 
allow positive attachment of the riser.  The manufacturer/designer shall 
provide the structural design and certification to the City for review. The 
design or analysis shall be in accordance with accepted engineering practice. 
Tanks shall be designed for the following loading conditions: 

A. Top of tank 400 lbs.  per square foot.

B. The tank shall be designed to support an additional minimum 2,500 lb.
wheel load.

C. The tank shall be designed to withstand hydrostatic loading equal to
the maximum depth of bury, in addition to the soil loading.  Maximum
depth of bury shall be measured from the ground elevation to the invert
of the sewer line entering the tank.
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  Unusual installations, if required by local conditions, will require 
special design consideration, as will tanks located where a vehicle 
might be driven over them. 

 
  All tanks shall be guaranteed in writing by the tank 

manufacturer/contractor for a period of two years from the date of 
installation on the project.  Manufacturer's signed guarantee shall 
accompany delivery of precast or fiberglass tanks.  The tanks shall be 
installed when the house is being built.  The landscaping over and in 
the immediate area of the tank shall be kept to a minimum to provide 
easy access to the lid. 

 
7.43 Concrete Tanks 
 
 Walls, bottom and top of reinforced-concrete tanks shall be designed using one-

way or two-way slab analysis.  Stresses in each face of monolithically-
constructed tanks may be determined by analyzing the tank cross-section as a 
continuous fixed frame. The tank, including walls, top slab, and bottom slab 
shall be poured monolithically; alternatively, waterstops may be provided at 
the top of the tank. 

 
 Reinforcing steel shall be ASTM A-615, Grade 60, fy = 60,000 psi. Details and 

placement shall be in accordance with ACI 315 and ACI 318. 
 
 Concrete material and placement shall meet the requirements of section 6-02 

of the Standard Specifications (1988  Standard Specifications for Road,  
Bridge, and Municipal Construction prepared by Washington State 
Department of Transportation and the American Public Works Association) 
with the following modifications: 

 
 A. Classification of Structural Concrete - Class of concrete shall be AX 

(4,000 psi) fc' = 5,000 psi. 
 
 B. The concrete mix shall not be modified unless the mix design is 

reviewed and approved by the City. 
 
 C. Tanks shall be protected by applying a heavy cement-base waterproof 

coating,  Thoroseal or approved equal, on both inside and outside 
surfaces. 
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 D. Tanks shall be constructed and furnished with access openings of the 
size and configuration shown on the standard plans. Modification of 
completed or existing tanks will not be permitted, for structural, 
warranty, and liability reasons.  Tanks shall be furnished without 
concrete access hole lids.  In order to demonstrate water tightness, 
tanks shall be tested prior to acceptance.  Each precast tank shall be 
tested at the factory, by filling with water to the base of the riser and 
letting stand.   After 24 hours, the tank should be refilled to the soffit 
and the exfiltration rate shall be determined by measuring the water 
loss during the next two hours.  The two-hour loss shall not exceed one 
gallon. 

 
 E. Form release used on tank molds shall be Nox-Crete or equal.  Diesel or 

other petroleum products are not acceptable. 
 
 F. Precast tanks shall not be moved from the manufacturing site to the job 

site until the tank has cured for seven days or has reached two-thirds of 
the design strength. 

 
 G. After the tanks have been set in place and the riser installed, but prior 

to backfilling, each tank shall be tested by filling the tank to two inches 
above the base of the riser for a two-hour period.  Water loss shall not 
exceed one gallon. 

 
 H. Tanks installed where groundwater levels are above tank bottom 

require precautions to prevent flotation.  In general, tanks shall 
immediately be filled with water and shall never be pumped down more 
than three feet below top of tank.  In high groundwater locations tanks 
should be anchored in place to prevent floating. 

 
 I. Tank excavation shall be backfilled with select material free of coarse 

gravel and larger (3/4-inch plus materials) and compacted to a dry 
density equal to or greater than that of the adjacent, undisturbed soil.  
Finish grading, cleanup, and restoration shall be completed prior to 
final acceptance by the City. 

 
7.44 Fiberglass Tanks 
 
 The tank shall be constructed with a glass fiber and resin content specified by 

the manufacturer and with no exposed resin-coated glass fibers.  The 
manufacturer must be approved by Orenco Systems,  Inc., 2826 Colonial Road, 
Roseburg, OR 97470, and by the City of Tumwater, Washington.  The 
manufacturer shall supply to the City, without charge, satisfactory evidence of 
testing by an approved laboratory showing compliance with IAPMO ICC 3-74, 
excepting as herein modified.  Any metal part shall be 300 series stainless 
steel. 
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 A. Inspections may be made by the inspector in the supplier's yard, within 
the plant, upon delivery and again after installation. The wall thickness 
shall average at least 1/4-inch.  When less than 3/16-inch in thickness 
or if any delamination is suspected within any portion of the tank, the 
inspector may drill a 1/4 inch diameter hole through the tank wall for 
inspection purposes. If the required minimum 3/16-inch thickness is not 
found, repair, if feasible, shall be the responsibility of the contractor.   If 
repair is judged not feasible, the tank shall be rejected.  If the required 
minimum 3/16-inch thickness is found and no delamination is present, 
the repair shall be the responsibility of the City. 

 
 B. Holes  specified for the tank shall be provided by the manufacturer.  

Resin shall be properly applied to all cut or ground edges so that no 
glass fibers are exposed and all voids are filled. 

 
 C. Ty-Seal neoprene gaskets for equal shall be used at the inlet to join the 

tank wall and the ABS inlet piping.  ABS Schedule 40 pipe and fittings 
shall be used at the inlets. 

 
 D. Each tank shall be water tested on the project site after assembly and 

prior to backfill by the contractor and witnessed by the inspector.  
Every tank shall be assembled by the contractor and water raised to 
the brim of the manhole for a minimum of two hours.  The tank shall 
show no leakage from section seams, pinholes, or other imperfection.  
Any leakage is cause for rejection. 

 
 E. When leakage occurs, if the tank is not rejected by the inspector, an 

additional water test for a minimum of two hours shall be made on the 
tank after repairs have been completed.  The contractor shall be 
responsible for making all corrective measures in production or 
assembly necessary to insure a completely watertight tank. 

 
 F. After installation (including backfill) of tank (with riser) is completed, 

each tank shall be filled with water to two inches above the base of the 
riser for a two-hour period to confirm that there is no leakage.  Every 
tank test shall be witnessed by the inspector. 

 
 INSTALLATION AND HANDLING PROCEDURES: 
 
 G. Fiberglass septic tanks shall be handled, stored and installed as 

recommended by the manufacturer. 
 
 H. Backfill shall include a minimum six-inch thick envelope of pea gravel 

completely around the tank. 
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 I. A minimum of 1 1/4 cubic yards of concrete per 1,000 gallons of tank 
capacity shall be placed above the gravel envelope over the tank--
located between the riser ports.  A layer of six mil plastic shall be 
placed between the concrete and the gravel to prevent bonding.  The 
concrete cap shall be rough formed into sections not to exceed 10 cubic 
feet and include enough reinforcing steel placed to provide handles for 
the removal of the individual sections. 

 
 
7.45 Tank Risers 
 
 Inlet and outlet risers shall be fiberglass or ribbed PVC as manufactured by 

Orenco Systems,  Inc., 2826  Colonial Road, Roseburg, OR 97470, or equal.  
Outlet risers shall be a minimum of 18 inches high or as otherwise shown on 
the engineering drawings, and have a minimum nominal diameter of 24 
inches. Outlet risers shall be factory equipped with the following: 

 
 A. One l-inch or 1 l/4-inch diameter neoprene grommet for the pump 

discharge, installed no less than 8 inches or more than 15 inches from 
the top of the riser. 

 
 B. A PVC splice box, with 4 cord grips and 1 inch outlet fitting,  Mode I 

No.  SB4l, or equal, shall be mounted within 15 inches of the top of the 
riser. 

 
 A lid shall be furnished with each riser.  It shall be bolted to the riser and shall 

be constructed of fiberglass with an aggregate finish. 
 
 Each riser shall be bonded to the top of the concrete tank with a two-part 

epoxy that shall be supplied with the riser by the manufacturer.  The epoxy 
shall be applied in accordance with the  manufacturers recommendations.  A 
generous bead of epoxy shall be laid completely around the bottom of the riser 
prior to mounting the riser on the top of the tank.  After the riser is in place, a 
generous fillet shall be run completely around the inside base.  The epoxy shall 
be allowed to be based on manufacturer's recommendations, before backfill is 
placed over tanks.  Care shall be exercised during the curing period to avoid 
dislodging the riser or disrupting the water-tight seal between the riser and 
tank. 

 
 Where riser depth exceeds 36 inches over the top of the tank, a 48-inch 

diameter manhole will be placed to allow servicing of the fiberglass riser and 
attachments. 
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7.46 Gravity Discharge Tank Equipment 
 
 Gravity discharge tanks shall be equipped with ORENCO SYSTEMS Model F-

1248 Effluent Filter, or equal, installed in conformance with the standard 
plans and composed of the following components: 

 
 A. PVC vault, 12-inch diameter by 48-inch depth with eight 1-3/8 inch 

diameter inlet holes, polyethylene effluent  screen, l-l/4-inch diameter 
PVC intrusion pipe with overflow screen on top. 

 
 B. 1 l/4-inch diameter PVC discharge fitting with seep ring. 
 
 C. 1 l/4-inch diameter PVC 90-degree elbow for mounting on the bottom of 

the vault. 
 
 D. 1 1/4-inch diameter flexible PVC hose, a minimum of 60 inches in 

length, with quick-disconnect fittings on vault end. 
 
7.47 Effluent Pumping Tank Equipment 
 
 Pumps shall be listed for use in effluent.  All pumping systems shall be 

ORENCO SYSTEMS Model) SI S 4000 Series High Head Pumping 
Assemblies, or equal, composed of: 

 
 A. Standard Vault: PVC Vault and Flow Inducer, Model No. SV 1548F1, or 

equal, with eight 1 3/8-inch diameter inlet holes. 
 
 B. Hose and Valve Assembly includes one-inch diameter flexible PVC hose 

with quick- disconnect fittings and PVC ball valve.  Model No. HV 100 
B, or equal. 

 
 C. Mercury Switch Float Assembly,  Model MF-ABR, or equal, with three 

mercury floats mounted on a PVC stem which attaches to vault. 
 
 D. Pump:  OSI High-Head, 1/3 hp or 1/2 hp, 110CV, signal phase Model 8 

OSI 03 HH or 8 OSI 05 HH, or equal, with 8-foot cord and 1/8-inch 
bypass orifice for effluent application, or approved equivalent. 

 
 All pumping systems shall be installed in accordance with the manufacturer's 

recommendations. 
 
7.48 Controls and Alarms 
 
 Positions on the PVC float assembly are to be set at the following levels:  

Alarm set at 9 inches below top, "on" at 3 1/2 inches below "on" and low 
water/redundant off set 3 1/2 inches below "off". 
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 Control panels shall be ORENCO SYSTEMS Model A-l or equal, with the 
following features: 

 
 A. Audible alarm, panel mount with a minimum of 80 db sound pressure 

at 24 inches. 
 
 B. Oil-tight visual alarm with push-to-silence feature. 
 
 C. Automatic audio-alarm reset. 
 
 D. 15 amp motor rated toggle switch, single- pole, double-throw with three 

positions: manual (MAN), automatic (AUTO) and center (OFF). 
 
 E. NEMA 4X-rated fiberglass enclosure with gasketed, hinged cover, and 

locking latch. Seal will be installed by City at time of City's acceptance 
of the completed installation, and shall signify final acceptance. 

 
 F. Alarm circuit shall be wired separately from the pump, so that if the 

internal Pump overload switch is tripped, the alarm will still function. 
 
 G. 20-amp power isolation switch to de-energize entire control panel, to 

permit servicing panel without access to the customer's breaker 
switches.  The pump control panel shall be mounted on the side of the 
house nearest the tank and pump, within sight of the pump and visible 
from the vehicular access point for the house. 

 
 H. Wiring from panel to splice box shall be conduit-encased with a 3/4" EY 

conduit seal at the riser, below the control panel, minimum 18 inches 
burial, color stranded wire of a size and type per code.  There shall be a 
dedicated circuit breaker serving the pump control panel. 

 
 I. Hour meter and event counter base area must be included so the meter 

and counter may be moved from one installation to another. 
 
7.49 Valve and Service Connection Boxes 
 
 A service valve box shall be placed over each ball and check valve in each 

service line.  Check valve shall be located upstream of ball valve in each 
service valve box. 

 
 All service connect boxes shall be manufactured by Carson Industries, Inc., 

Model No. 1419, or equal, with hinged cover and 1419 E extension box as 
required, or approved equal.  These boxes shall have a bolt-down cover. 
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7.50 Acceptance Testing 

All pressure pipe shall be hydrostatically tested to 100 psi. 

Service-line piping shall be tested prior to backfilling by pumping against the 
closed ball valve in the service box with a hand  pump  or other acceptable 
method.  No leakage will be accepted.  The pump shall be connected to the 
discharge line at the PVC union in the hose and valve assembly.  The union in 
the service box shall be loosened to allow the trapped air to escape and then be 
re-tightened to begin the test. 

Gravity service lines shall be tested for leakage by plugging the air vent in the 
riser, removing the effluent filter from the vault and placing it on the ground 
beside the riser, and disconnecting the fitting at the bottom of the vault.  A 
proper fitting shall be attached to the flexible outlet hose to allow testing by 
pumping against the closed ball valve in the service box with a hand pump or 
other acceptable method.  The union in the service box shall be loosened to 
allow the trapped air to escape and then be retightened to begin the test.  No 
leakage will be accepted. 

Water for acceptance testing of tanks and service lines shall be supplied by the 
customer or contractor. 
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