Listing of Changes to 10 States Standards
DRP, 8/04

In the following, changes to the 2004 edition are indicated.  Additions will be bolded and underlined and deletions will be strickthrough.  Editorial comments are in italics.
General:

· Many metric values were rounded to the nearest tens, e.g. 789 mm is rounded to 790 mm 
· ‘Liters’ was replaced with m3
· ‘Insure’ was replaced with ‘ensure’

· ‘Class I, Group D, Division 1’ was replaced with Class I, Division 1, Group D

· ‘Fixed film’ was replaced with ‘attached growth.’

· Other insignificant changes that do not alter the meaning, but make the document more consistent, e.g. 1 gal. to one gallon.
Specific changes are shown in the following:
20.14 Design Criteria 
Design criteria shall be included with all plans and specifications and a hydraulic profile shall be included for all wastewater treatment facilities.  For sewer and lift station projects, information shall be submitted to verify adequate downstream sewer, pump station and treatment plant capacity.

20.22
Detail Plans 
e.
Special detail drawings, made to a scale to clearly show the nature of the design, shall be furnished to show the following particulars:

All stream crossings and sewer outlets, with elevations of the stream bed and extreme high, normal and low water levels
33.41 Recommended Minimum Slopes
All sewers shall be designed and constructed to give mean velocities, when flowing full, of not less than 2.0 feet per second (0.6 m/s), based on Manning's formula using an "n" value of 0.013.  The following are the recommended minimum slopes which should be provided for sewers 42 inches (1050 mm) or less; however, slopes greater than these are may be desirable for construction, to control sewer gases or to maintain self-cleansing velocities at all rates of flow within the design limits.
33.42 Minimum Flow Depths 
Slopes which are slightly less than those the recommended minimum slopes for the recommended for the 2.0 feet per second (0.6m/x) velocity, when flowing full, may be permitted.  Such decreased slopes may be considered where the depth of flow will be 0.3 of the diameter or greater for design average flow.  The operating authority of the sewer system will give written assurance to the appropriate reviewing authority that any additional sewer maintenance required by reduced slopes will be provided.

33.5
Alignment
In general, sewers 24 inches (600 mm) or less shall be laid with straight alignment between manholes.  Straight alignment shall be checked by either using a laser beam or lamping.

Curvilinear alignment of sewers larger than 24 inches (600 mm) may be considered on a case by case basis provided compression joints are specified and ASTM or specific pipe manufacturers' maximum allowable pipe joint deflection limits are not exceeded.  Curvilinear sewers shall be limited to simple curves which start and end at manholes.  When curvilinear sewers are proposed, the recommended minimum slopes indicated in Paragraph 33.41 must be increased accordingly to provide a minimum velocity of 2.0 feet per second (0.6 m/s) when flowing full.

33.85
Deflection Testing
b.
No pipe shall exceed a deflection of 5 percent.  If deflection exceeds 5 percent, the pipe shall be excavated.  Replacement or correction shall be accomplished in accordance with requirements in the approved specifications.

34.3
Diameter

The minimum diameter of manholes shall be 48 inches (1200 mm); larger diameters are preferable for large diameter sewers.  A minimum access diameter of 22 24 inches (560 610 mm) shall be provided.

34.8
Corrosion Protection For Manholes

Where corrosive conditions due to septicity or other causes is are anticipated, consideration shall be given to providing corrosion protection on the interior of the manholes shall be provided.

35.
INVERTED SIPHONS

Inverted siphons should shall have not less than two barrels.

36.11
Cover Depth

c.
In paved stream channels, the top of the sewer line should be placed below the bottom of the channel pavement.

Less cover will may be approved only if the proposed sewer crossing will not interfere with the future improvements modifications to the stream channel. Reasons Justification for requesting less cover shall be provided in the project proposal to the reviewing authority.

38.31
Horizontal and Vertical Separation

Sewers shall be laid at least 10 feet (3 m) horizontally from any existing or proposed water main.  The distance shall be measured edge to edge. In cases For gravity sewers where it is not practical to maintain a 10 foot (3 m) separation, the appropriate reviewing agency may allow deviation on a case-by-case basis, if supported by data from the design engineer.  Such deviation may allow installation of the gravity sewer closer to a water main, provided that the water main is in a separate trench or on an undisturbed earth shelf located on one side of the gravity sewer and at an elevation so the bottom of the water main is at least 18 inches (460 mm) above the top of the sewer.

38.32
Crossings

a.
The sewer shall be designed and constructed equal to water pipe, and shall be pressure tested at 150 psi (1034 kPa) to assure watertightness prior to backfilling.

42.22
Equipment Removal

Provision shall be made to facilitate removing pumps, motors, and other mechanical and electrical equipment.  Individual pump and motor removal must not interfere with the continued operation of remaining pumps.

42.35
Electrical Equipment

Last paragraph: Ground Fault interruption Circuit Interruption (GFCI) protection shall be provided for all outdoor outlets.

42.4
Controls

Float tubes and bubbler lines Water level control sensing devices should be so located as not to be unduly affected by turbulent flows entering the well or by the turbulent suction of the pumps.  Bubbler type level monitoring systems shall include dual air compressors.  Provision shall be made to automatically alternate the pumps in use.  Suction lift stations should be designed to alternate pumps daily instead of each pumping cycle to extend the life of the priming equipment.
44.2
Pump Removal

Submersible pumps shall be readily removable and replaceable without personnel entering or dewatering the wet well, or disconnecting any piping in the wet well.

44.4 Valves 
Valves required under Paragraph 42.5 shall be located in a separate valve pit chamber.  Provisions shall be made to remove or drain accumulated water from the valve pit chamber.  The valve pit chamber may be dewatered to the wet well through a drain line with a gas and water tight valve.  Check valves that are integral to the pump need not be located in a separate valve pit chamber provided that the valve can be removed from the wet well in accordance with Paragraph 44.2.  Access shall be provided in accordance with Paragraph 42.231.

45
SCREW PUMP STATIONS - SPECIAL CONSIDERATIONS

Screw pumps shall meet the applicable requirements of Section 42.

45.1
Covers

Covers or other means of excluding direct sunlight shall be provided as necessary to eliminate adverse effects from temperature changes. 

45.2
Pump Wells

A positive means of isolating individual screw pump wells shall be provided.


45.3
Bearings

Submerged bearings shall be lubricated by an automated system without pump well dewatering.

46
ALARM SYSTEMS

Alarm systems with a backup power source shall be provided for pumping stations.  The alarm shall be activated in cases of power failure, dry well sump pump failure and wet well high water levels, pump failure, unauthorized entry, or any other cause of pump station malfunction.  Pumping station alarms including identification of the alarm condition shall be telemetered transmitted to a municipal facility that is manned staffed 24 hours a day.  If such a facility is not available and a 24-hour holding capacity is not provided, the alarm shall be transmitted to city municipal offices during normal working hours and to the home of the responsible person(s) in charge of the lift station during off-duty hours.  Audio-visual alarm systems may be acceptable in some cases in lieu of  transmitting system outlined above depending upon location, station holding capacity and inspection frequency.

49.3
Termination

The force main shall enter the receiving manhole with a smooth flow transition to the gravity sewer system at a point not more than 2 feet (600 mm) 1 foot (0.3 m) above the flow line.  Corrosion protection for the receiving manhole shall be provided in accordance with Paragraph 34.8.

49.4
Pipe and Design Pressure

Pipe and joints shall be equal to water main strength materials suitable for design conditions.  The force main, reaction blocking, and station piping shall be designed to withstand water hammer pressures and associated cyclic reversal of stresses that are expected with the cycling of wastewater lift stations.  Surge protection chambers should be evaluated The use of surge valves, surge tanks or other suitable means to protect the force main against severe pressure changes shall be evaluated.
49.5
Special Construction

Force main construction near streams or water works structures and at water main crossings shall meet applicable provisions of Sections 36, 37, and 38.  There shall be at least a 10 foot (3 m) horizontal separation between water mains and sewer force mains.
49.62
Maximum Power Requirements

When initially installed, force mains will have a significantly higher "C" factor.  The effect of the higher "C" factor should be considered in calculating maximum power requirements and duty cycle time to prevent damage to the motor.  The effects of higher discharge rates on selected pumps and downstream facilities should also be considered.

49.9
Maintenance Considerations

Isolation valves should be considered where force mains connect into a common force main.  Cleanouts at low points and chambers for pig launching and catching should be considered for any force main to facilitate maintenance.

49.10
Cover

Force mains shall be covered with sufficient earth or other insulation to prevent freezing.

53.2
Required Engineering Data for New Process and Application Evaluation

c. Testing, including appropriately‑composited samples, (d added to composite)
53.5
Conduits

All piping and channels should shall be designed to carry the maximum expected flows.

53.7
Flow Division Control

Flow division control facilities shall be provided as necessary to ensure organic and hydraulic loading control to plant process units and shall be designed for easy operator access, change, observation, and maintenance.  The use of head upflow division boxes equipped with adjustable sharp-crested weirs or similar devices is recommended.  The use of valves for flow splitting is not recommended acceptable.  Appropriate flow measurement facilities shall be incorporated in the flow division control design.

54.21
Removal from Service

Properly located and arranged bypass structures and piping shall be provided so that each unit of the plant can be removed from service independently.  The bypass design shall facilitate plant operation during unit maintenance and emergency repair so as to minimize deterioration of effluent quality and ensure rapid process recovery upon return to normal operational mode.

Bypassing may be accomplished through the use of duplicate or multiple treatment units in any stage if the design peak instantaneous flow can be handled hydraulically with the largest unit out of service.
The actuation of all bypasses shall require manual action by operating personnel.  All power-actuated bypasses shall be designed to permit manual operation in the event of power failure and shall be designed so that the valve will fail as is, upon failure of the power operator.

A fixed high water level bypass overflow should be provided in addition to a manually or power actuated bypass.
54.5
Painting

(The following additional color coding was added to the listing)
Fuel oil/diesel - red

Plumbing drains and vents - black

Polymer - purple
56.24
Separate Potable Water Supply

Where it is not possible to provide potable water from a public water supply, a separate well may be provided.  Location and construction of the well should comply with requirements of the governing state or province and local regulations.  Requirements governing the use of the potable water supply are those contained in Paragraphs 56.22 and 56.23

56.3
Sanitary Facilities

Toilet, shower, lavatory, and locker facilities should be provided in sufficient numbers and at convenient locations to serve the expected plant personnel.

57.1
General

i. Gas detectors listed and labeled for use in Class I, Division 1, Group D locations

57.29
Eyewash Fountains and Safety Showers

Eyewash fountains and safety showers utilizing potable water shall be provided on each floor level or work location involving hazardous or corrosive chemical storage, mixing (or slaking), pumping, metering, or transportation unloading.  These facilities are to be as close as practical to points of chemical exposure.  They are to be fully operable during all weather conditions.

The eyewash fountains shall be supplied with water of moderate temperature 50° to 90°F (10 °C to 32 °C) suitable to provide 15 to 30 minutes of continuous irrigation of the eyes.  The emergency showers shall be capable of discharging 30 to 50 gpm (1.9 L/s to 3.2 L/s) of water at moderate temperature and at pressures of 20 to 50 psi (140 kPa to 345 kPa).

71.2
Flow Distribution

Effective flow splitting devices and control appurtenances (i.e., gates, splitter boxes, etc.) shall be provided to permit proper proportioning of flow and solids loading to each unit, throughout the expected range of flows.  Refer to Paragraph 53.7.
72.21
Primary Settling Tanks

Primary settling tank sizing should reflect the degree of solids removal needed and the need to avoid septic conditions during low flow periods.  Sizing shall be calculated for both design average and design peak hourly flow conditions, and the larger surface area determined shall be used.  The following surface overflow rates should not be exceeded in the design:

Type of Primary Settling Tank


Surface Overflow Rates at:*





Design Average

Design Peak Hourly

Flow



Flow






gpd/ft2 


gpd/ft2

[m3/(m2·d)] 


[m3/(m2·d)]

Tanks not receiving

waste activated sludge **



1,000



500 - 2,000 3000
(41)



(61-81) (60-120)
Tanks receiving 






1200
waste activated sludge







(49)

72.231
Final Settling Tanks – Fixed Film Attached Growth Biological Reactors
Surface overflow rates for settling tanks following trickling filters or rotating biological contactors shall not exceed 1,200 gallons per day per square foot [49 m3/(m2·d)] based on design peak hourly flow.

72.3
Inlet Structures

Inlets and baffling shall be designed to dissipate the inlet velocity, to distribute the flow equally both horizontally and vertically and to prevent short circuiting.  Channels shall be designed to maintain a velocity of at least 1 foot per second (0.3 m/s) at one-half of the design average flow.  Corner pockets and dead ends shall be eliminated and corner fillets or channeling shall be used where necessary.  Provisions shall be made for elimination or removal of floating materials which may accumulate in inlet structures.

73.1 Scum Removal
Full surface mechanical scum collection and removal facilities, including baffling, shall be provided for all settling tanks.  The unusual characteristics of scum which may adversely affect pumping, piping, sludge handling and disposal, shall be recognized in design.  Provisions may shall be made for to remove scum from the discharge of scum with wastewater treatment process and direct it to the sludge ; however, other treatment process.  Other special provisions for disposal may be necessary.

91.211
Uniformity

The wastewater may be distributed over the filter by rotary distributors or other suitable devices which will ensure uniform distribution to the surface area.  At design average flow, the deviation from a calculated uniformly distributed volume per square foot of the filter surface shall not exceed plus or minus 10 percent at any point.  All hydraulic factors involving proper distribution of wastewater on the filters shall be carefully calculated.  Such calculations shall be submitted to the appropriate reviewing authority.

For rotary distributors reverse reaction nozzles, hydraulic brakes or motor-driven distributor arms shall be provided to not exceed the maximum speed recommended by the distributor manufacturer and to attain the desired media flushing rate.

92.12
Specific Process Selection

The activated sludge process and its several modifications may be employed to accomplish varied degrees of removal of suspended solids and reduction of carbonaceous and/or nitrogenous oxygen demand.  Choice of the process most applicable will be influenced by the degree and consistency of treatment required, type of waste to be treated, proposed plant size, anticipated degree of operation and maintenance, and operating and capital costs.  All designs shall provide for flexibility in operation and should provide for operation in various modes, if feasible.

The fill and draw mode of the activated sludge process commonly termed the Sequencing Batch Reactor may be approved by the reviewing authority on a case by case basis under the provisions of paragraph 53.2.  The design must be based on experience at other facilities.  Continuity and reliability of treatment equal to that of the continuous flow through modes of the activated sludge process shall be provided.  The reviewing authority should be contacted for design guidance and criteria where such systems are being considered.
(SBRs moved to biological treatment chapter)
92.2 Pretreatment
Where primary settling tanks are not used, effective removal or exclusion of grit, debris, excessive oil or grease, and screening of solids shall be accomplished prior to the activated sludge process.  Screening devices with clear openings of 1/4 inch (6 mm) or less shall be provided.

92.31
Capacities and Permissible Loadings

The size of the aeration tank for any particular adaptation of the process shall be determined by full scale experience, pilot plant studies, or rational calculations based mainly on solids retention time, food to microorganism ratio and mixed liquor suspended solids levels.  Other factors, such as size of treatment plant, diurnal load variations, and degree of treatment required, shall also be considered.  In addition, temperature, alkalinity, pH, and reactor dissolved oxygen shall be considered when designing for nitrification.

92.31
Capacities and Permissible Loadings
 (Table at the end of Paragraph) 

PERMISSIBLE AERATION TANK CAPACITIES AND LOADINGS 




*Aeration Tank 

F/M Ratio 
Organic Loading 



lb BOD5/d/lb 

lb BOD5/d/1000 ft3 

MLVSS**

MLVSS****



[kg BOD5/ (m3·d)]**

[kg BOD5/(kg

mg/L







MLVSS·d)]
Process

Conventional

Step Aeration

Complete Mix

40 (0.64)


0.2-0.5


1000-3000
Contact Stabilization
50***0.80)


0.2-0.6


1000-3000

Extended Aeration 

Single Stage 
Nitrification



15 (0.24)



0.05-0.1


3000-5000

*
Volumetric loadings are based on the organic load influent to the aeration tank at plant design average BOD5.

**
Refer to 11.251(a) for definition of BOD.

***
Total aeration capacity, includes both contact and reaeration capacities.  Normally the contact zone equals 30 to 35% of the total aeration capacity.

****
MLSS values are dependent upon the surface area provided for sedimentation and the rate of sludge return as well as the aeration process.

92.41
Return Sludge Rate

	Type of Process
	% Design Average Flow



	
	Minimum
	Maximum

	Conventional, Step Aeration or Complete Mix
	15
	100

	Contact Stabilization
	50
	150

	Single Carbonateous Stage of Separate Stage Nitrification
	50
	150 100

	Extended Aeration 

	50
	150

	Carbonaceous Stage of Separate Stage Nitrification
	15
	100

	Nitrification Stage of Separate Stage Nitrification
	50
	200


92.44
Waste Sludge Facilities


Waste sludge control facilities should have a capacity of at least 25 percent of the design average rate of wastewater flow and function satisfactorily at rates of 0.5 percent of design average wastewater flow or a minimum of 10 gallons per minute (0.6 L/s), whichever is larger.  Means for observing, measuring, sampling, and controlling waste activated sludge flow shall be provided.  Waste sludge may be discharged to the concentration or thickening tank primary settling tank, sludge digestion tank, vacuum filters sludge thickening or dewatering processes, storage tank or any practical combination of these units.

92.6
Sequencing Batch Reactors

The fill and draw mode of the activated sludge process commonly termed the Sequencing Batch Reactor may be approved at the discretion of the reviewing authority on a case by case basis under the provisions of Paragraph 53.2.  The design must be based on experience at other facilities and shall meet the applicable requirements under Chapters 50, 70 and 90, except as modified in this Paragraph.  Continuity and reliability of treatment equal to that of the continuous flow through modes of the activated sludge process shall be provided.  Supplemental treatment units may be required to meet applicable effluent limitations and reliability guidelines.  The reviewing authority should be contacted for design guidance and criteria where such systems are being considered.  
See also Section 65 where in-line flow equalization units are provided in addition to the decantable volume.

a.
Design F/M ratios in the range of 0.05 to 0.1 are permissible.  The aeration tank volumetric loading should not exceed 15 lb BOD5/d/1000 ft3 [0.24 kg BOD5/(m3·d)].  The reactor MLVSS and MLSS concentrations and aeration tank volumetric loading should be calculated at the low-water level.

b.
More than two tanks should be provided. 

c.
The decantable volume and decanter capacity of the sequencing batch reactor system with the largest basin out of service should be sized to pass at least 75 percent of the design maximum day flow without changing cycle times.  A decantable volume of at least 4 hours with the largest basin out of service based on 100 percent of the design maximum day flow is permissible.  

d.
System reliability with any single aeration tank unit out of service and the instantaneous delivery of flow shall be evaluated in the design of decanter weirs and approach velocities.  The treated effluent from each reactor should be free of scum and have a suspended solids concentration no greater than 30 mg/L at any time.  See Paragraphs 53.413 and 72.43.  Scum removal shall be provided.  An adequate zone of separation between the sludge blanket and the decanter(s) shall be maintained throughout the decant phase.

e. 
Decanters which draw the treated effluent from near the water surface throughout the decant phase are recommended.

f. 
Solids management to accommodate basin dewatering shall be considered.

g.
The blowers shall be provided in multiple units, so arranged and in such capacities as to meet the maximum air demand in the oxic portions of the fill/react and react phases of the cycle with the single largest unit out of service.  See Paragraph 92.332(e).

h.
Mechanical mixing independent of aeration shall be provided for all systems where biological phosphorus removal or denitrification is required.  The mixing equipment should be sized to thoroughly mix the entire basin from a settled condition within 5 minutes without aeration.

i. 
The design effluent quality performance requirements for the plant should be sufficiently stringent to ensure acceptable effluent quality from any reactor.  Flow paced composite sampling equipment and continuous turbidity metering for separately monitoring the effluent quality from each basin may be required by the regulatory agency.  All 24-hour effluent quality composite samples for compliance reporting or monitoring plant operations shall be flow-paced and include samples collected at the beginning and end of each decant phase.  A programmable logic controller (PLC) shall be provided.  Multiple PLCs should be provided as necessary to assure rapid process recovery or minimize the deterioration of effluent quality from the failure of a single controller.  An uninterruptible power supply with electrical surge protection shall be provided for each PLC to retain program memory (i.e., process control program, last-known set points and measured process/equipment status, etc.) through a power loss.  A hard-wired backup for manual override shall be provided in addition to automatic process control.  Both automatic and manual controls shall allow independent operation of each tank.  In addition, a fail-safe control shall be provided which cannot be adjusted by the operator allowing at least 20 minutes of settling between the react and decant phases.


93.411
Material


Dikes shall be constructed of relatively impervious soil and compacted to at least 90 95 percent Standard Proctor Density to form a stable structure.  Vegetation and other unsuitable materials shall be removed from the area where the embankment is to be placed.

93.421
Soil


Soil used in constructing the pond bottom (not including the seal) and dike cores shall be relatively incompressible and tight and compacted at or up to 4 percent above the optimum water content to at least 90 95 percent Standard Proctor Density.

93.422
Seal


Ponds shall be sealed such that seepage loss through the seal is as low as practicably possible.  Seals consisting of soils, bentonite, or synthetic liners may be considered provided the permeability, durability, and integrity of the proposed material can be satisfactorily demonstrated for anticipated conditions.  Results of a testing program which substantiates the adequacy of the proposed seal must be incorporated into and/or accompany the engineering report.  Standard ASTM procedures or acceptable similar methods shall be used for all tests.


To achieve an adequate seal in systems using soil, bentonite, or other seal materials, the coefficient of permiability hydraulic conductivity (k) in centimeters per second specified for the seal shall not exceed the value derived from the following expression:
     k = 3.0 x 10 -9L 
where L equals the thickness of the seal in centimeters.


k = 2.6 x 10-9L

The "k" obtained by the above expression corresponds to a percolation rate of pond water of less than 500 gallons per day per acre [4.7 m3/(ha·d)] at a water depth of 6 feet (1.8 m) and a liner thickness of 1 foot (0.3 m), using the Darcy’s law equation.

For a seal consisting of a synthetic liner, seepage loss through the liner shall not exceed the quantity equivalent to seepage loss through an adequate soil seal.

93.431
Material


Generally accepted material for underground sewer construction will be given consideration for the influent line to the pond.  Unlined corrugated metal pipe should be avoided, however, due to corrosion problems.  In material selection, consideration must be given to the characteristics of the wastes, exceptionally heavy external loadings, abrasion, soft foundations, buoyancy and similar problems.

103.2
Dosage

The dosage of dechlorination chemical should depend on the residual chlorine in the effluent, the final residual chlorine limit, and the particular form of the dechlorinating chemical used.  The most common dechlorinating agent is sulfite.  The following forms of the compound are commonly used and yield sulfite (SO2) when dissolved in water.

Dechlorination Chemical





Theoretical mg/L Required

 to Neutralize 1 mg/L Cl2
Sodium thiosulfate (solution)



0.56

Sodium sulfite (tablet)




1.78
Sulfur dioxide (gas)




0.9

Sodium meta bisulfite (solution)


1.34

Sodium bisulfite (solution)





1.46

111.11

Method

Addition of aluminum salts, iron salts, or lime may be used for the chemical removal of soluble phosphorus.  The phosphorus reacts with the aluminum, iron, or calcium ions to form insoluble compounds.  Those insoluble compounds may be flocculated with or without the addition of a coagulant aid such as a polyelectrolyte to facilitate separation by sedimentation, or sedimentation followed by filtration.

111.121
Preliminary Testing

Laboratory, pilot or full scale studies of various chemicals, feed points and treatment processes are recommended for existing plant facilities to determine the achievable performance level, cost-effective design criteria, and ranges of required chemical dosages.

The selection of a treatment process and chemical dosage for a new facility should be based on such factors as influent wastewater characteristics, the proposed chemical, effluent requirements, and anticipated treatment efficiency.

111.22

Chemical Selection

The choice of aluminum salts, iron salts, or lime should be based on the wastewater characteristics, chemical availability and handling, sludge processing and disposal methods, and the economics of the total system. 

When lime is used, it may be necessary to neutralize the high pH prior to subsequent treatment in secondary biological systems or prior to discharge in those flow schemes where lime treatment is the final step in the treatment process.  Problems associated with lime usage, handling, and sludge production and dewatering shall be evaluated. 

111.23

Chemical Feed Points

Selection of chemical feed points shall include consideration of the chemicals used in the process, necessary reaction times between chemical and polyelectrolyte additions, and the wastewater treatment processes and components utilized.  Flexibility in feed locations shall be provided to optimize chemical usage and treatment efficiency.
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