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Section 1 
Executive Summary 

The December 2008 RIPDES permit issued to the City of Cranston Water Pollution 
Control Facility (WPCF) by the Rhode Island Department of Environmental 
Management (RIDEM) requires the facility to conduct this local limits update.  The 
intent of this update is to determine whether the City will need to revise its current 
local limits in order to meet the discharge requirements contained in the renewed 
permit, to protect against WPCF interference and to ensure protection of WPCF 
worker health and safety. 

The first step of this local limits update effort was to identify the current potential 
pollutants of concern.  Potential pollutants of concern were identified by the following 
criteria: 

• Pollutants that cause process inhibition or chemically-reactive pollutants 
• Pollutants with the potential to endanger WPCF worker health and safety 

• Pollutants with the potential to pass through the WPCF 
• Pollutant concentrations or loadings that may result in a violation of any 

requirement of the POTW's RIPDES permit 
The pollutants of concern that were evaluated include arsenic, beryllium, cadmium, 
chromium, copper, lead, mercury, nickel, silver, zinc, cyanide, tetrachloroethylene, 
volatile organic compounds, semi-volatile organic compounds, 5-day carbonaceous 
biochemical oxygen demand (CBOD5), total nitrogen, total phosphorus, sulfate, oil & 
grease, and pH. 

After identifying the pollutants of concern, the next step in the evaluation was to 
determine the Maximum Allowable Headworks Loading (MAHL) for each pollutant of 
concern.  The MAHL is the maximum amount of a pollutant that can be present in the 
raw influent of the WPCF without exceeding the most stringent limiting criteria.  
Several limiting criteria were used to determine the MAHL for each pollutant.  The 
RIPDES permit limitations were used as limiting criteria for those pollutants regulated 
by the RIPDES discharge permit.  During the development of the most recent permit 
and prior permits, the RIDEM also calculated potential permit limits for a number of 
inorganic and organic pollutants that were not applied as numerical limits in the 
finalized permits.  These potential permit limits were used as limiting criteria, where 
applicable, for the pollutants not regulated in the current RIPDES permit. 

Other limiting criteria considered were the inhibition threshold values for the activated 
sludge process and the nitrification process, provided for selected parameters in 
appendices to the July 2004 EPA Local Limits Development Guidance manual.  For 
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several pollutants, the limiting criterion was also evaluated in terms of the maximum 
pollutant loading in the sludge fed to the on-site incinerator.  This maximum pollutant 
loading was determined using one of the following standards:  National Emission 
Standard for Hazardous Air Pollutants (NESHAP), National Ambient Air Quality 
Standard (NAAQS), and Federal Risk-Specific Concentration (RSC). 

In order to calculate potential Sewer Use Ordinance (SUO) limits, for most 
parameters each MAHL was converted into a concentration-based value.  This was 
done using the following procedure.  First, the calculated MAHL for each pollutant 
was adjusted downward by a uniform safety factor to allow for limitations in the 
available monitoring data, future industrial growth, and more restrictive future 
regulatory requirements.  Next, the corresponding domestic wastewater mass loading 
for each pollutant was calculated and subtracted from the adjusted MAHL in order to 
determine the mass allocation available to the industrial users.  This industrial mass 
allocation was then converted to a uniform concentration, in most cases, for the 
industrial users based upon a total industrial user flow.  The calculated uniform 
concentration value for each parameter was then compared to the limit in the current 
SUO to determine whether a change is warranted to any of the current local limits. 

For cyanide and the metals parameters currently listed in the SUO, these calculations 
suggest some changes to the current SUO limits.  For tetrachloroethylene, the 
current headworks loading is much lower than the adjusted MAHL so it appears that 
an SUO limit for tetrachloroethylene is not needed.  The SUO currently limits 
tetrachloroethylene indirectly via the total toxic organics (TTO) limit for a composite 
group of chemicals that includes tetrachloroethylene.  Similarly, any volatile or semi-
volatile organic POCs would be limited indirectly via the TTO limit and therefore it 
does not appear that limitations are required at this time for additional groupings of 
compounds or specific organic compounds. 

For pollutants of concern not currently regulated by the SUO, such as CBOD5, total 
nitrogen, phosphorus, and sulfate, the adjusted MAHL value was compared to the 
current actual headworks loading.  Local limits recommended for CBOD5 and for total 
nitrogen are based upon the established design treatment capacities of the Cranston 
WPCF for those parameters based on process modeling as described in the October 
2011 draft Facility Plan Amendment.  For total phosphorus, the recommended local 
limits are based upon the adjusted MAHL values, as determined from the most 
stringent monthly average RIPDES permit limits for those pollutants.  There is 
insufficient data available at this time to determine if local limits are needed for 
sulfate.  The plant staff has identified a concern for sulfate loadings with respect to 
the potential to form sulfides in the headworks and primary treatment processes.  
Therefore, a monitoring program is recommended to collect the necessary data. 
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The following table summarizes the current SUO limits and the changes 
recommended as a result of this update evaluation. 

Table 1 
Recommended Changes to Current Sewer Use Ordinance Limits 

Parameter Current SUO Limit Recommended SUO Limit 
Arsenic, Total Not Detectable 0.022 mg/l 

Beryllium, Total Not Detectable eliminate this parameter from SUO 
Cadmium, Total 0.04 mg/l 0.0063 mg/l 

5-Day Carbonaceous 
Biochemical Oxygen 

Demand (CBOD5) 
No limit 

1198 lbs/day1            334 lbs/day2 
50 lbs/day3                 25 lbs/day4 

(monthly average) 
Chromium, Total 0.40 mg/l 2.6 mg/l 

Copper, Total 1.00 mg/l 0.57 mg/l 
Lead, Total 0.30 mg/l 0.30 mg/l 

Mercury, Total Not Detectable 0.0009 mg/l 
Nickel, Total 0.70 mg/l 0.77 mg/l 
Silver, Total 0.10 mg/l 0.12 mg/l 
Zinc, Total 1.00 mg/l 0.71 mg/l 

Cyanide, Total 0.30 mg/l 0.26 mg/l 
PCBs, Total < 0.001 mg/l < 0.001 mg/l 

Total Toxic Organics 2.13 mg/l 2.13 mg/l 
Total Nitrogen 

(Ammonia-N, Nitrite-N, 
Nitrate-N & Organic-N) 

no limit 50 mg/l 

Total Phosphorus no limit 7.3 mg/l 
pH 5.5 to 9.5 std. units 5.5 to 10.5 std. units 

Oil & Grease 100 mg/l*          25 mg/l**    100 mg/l*               25 mg/l** 
* Animal and/or vegetable origin                           ** Petroleum origin 
1 Applicable to Significant Industrial Users (SIU) in SIC categories of 7213, 7218, 
2086, and 4953. 
2 Applicable to SIUs in all food processing industries, but not applicable to SIC 
code 2086. 
3 Applicable to SIUs having SIC category of 4911. 
4 Applicable to SIUs having SICs other than 7213, 7218, 2086, 4953, 4911 and 
not in a food processing industry.
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Section 2 
Introduction 

According to the U.S EPA's July 2004 Local Limits Development Guidance manual, 
the issuance of an NPDES permit with new or revised limits is one of the triggering 
events that should lead to a re-evaluation of the local limits derivation and potentially 
the updating of local pretreatment limits for a publicly-owned treatment works' 
(POTW) industrial users.  

The most recent RIPDES permit issued to the City of Cranston Water Pollution 
Control Facility by the Rhode Island Department of Environmental Management 
contains new water quality-based effluent limitations that must be achieved in the 
discharge from the WPCF into the Pawtuxet River.  This permit became effective on 
December 1, 2008.  Section C.3.a of the facility’s RIPDES permit requires the WPCF 
to submit to the RIDEM an updated local limits evaluation.  The intent of the update is 
to determine proposed numerical limitations for industrial users to ensure that the 
influent to the facility will not contain loadings of pollutants that are beyond the 
removal capabilities of the WPCF. 

This local limits evaluation update utilized the newer July 2004 U.S. EPA Local Limits 
Development Guidance manual and Appendices, along with requirements included 
within RIDEM's letter of April 21, 2008, as the bases for the preparation of the local 
limits development update. 
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Section 3 
Facility Description 

The Cranston WPCF currently receives an average of 12.82 million gallons per day 
(MGD) of wastewater from various domestic and industrial sources, excluding 
trucked septage.  This average influent flow value was calculated from plant flow 
measurements recorded from June 2007 through December 2010, excluding the 
period of March 16 through May 7, 2010 due to regional flooding.  The facility 
operations include primary treatment, nutrient-removal activated sludge using either 
the A2O or MLE process variation (depending upon specific seasonal effluent 
limitations), disinfection and dechlorination, centrifuge dewatering of sludge, and 
sludge incineration using wet scrubbers for air pollution control.  The wastewaters 
from the centrifuges and the wet scrubbers are recycled back into the wastewater 
treatment train.  (See Figure 1 for an overall flow diagram of the facility.) 

The WPCF treats sanitary wastewater and also industrial wastewaters in accordance 
with its Industrial Pretreatment Program (IPP).  Based on users discharging in 2008, 
about two dozen Significant Industrial Users (SIUs) contribute wastewater to the 
WPCF (see Table 2 in Section 7).  Industrial users can be classified as SIUs because 
of the potential of their wastewaters to impact the operation and performance of the 
WPCF.  The discharges from SIUs are monitored routinely under the IPP.  Other 
industrial users (IUs) also discharge to the WPCF; these industrial users have not 
been classified as SIUs because it is highly unlikely that their wastewaters could 
impact the operation and performance of the WPCF. 
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Section 4 
Summary of 2001 Local Limits Derivation Report 

The pollutants of concern that were evaluated for the previous local limits derivation 
report, completed in 2001, included ammonia, antimony, arsenic, beryllium, boron, 
cadmium, chromium, copper, cyanide, iron, lead, manganese, mercury, nickel, 
phosphorus, selenium, silver, tetrachloroethylene, thallium, zinc, biochemical oxygen 
demand, carbonaceous biochemical oxygen demand, total suspended solids, volatile 
organic compounds, semi-volatile organic compounds, pesticides, and 
polychlorinated biphenyls. 

Specific recommendations were made for each parameter.  Some, but not all, of the 
specific recommendations were adopted and some that were adopted have been 
modified by more recent revisions to the SUO.  Rather than focusing on the history of 
the SUO, this update will focus on the current SUO limits and any revisions 
recommended as an outcome of this local limits update. 

The following general recommendations were presented in the 2001 report with 
regard to the SUO and industrial users: 

• Each of the pollutants listed above should remain pollutants of concern for the 
Cranston WPCF. 

• All of the SIUs should continue routine monitoring for these pollutants. 
• The list of SIUs should be updated as needed. 

• If a new SIU begins discharging to the WPCF or a current SIU increases its 
pollutant loading to the WPCF, the local limits for the pollutants should be re-
evaluated.
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Section 5 
Methodology 

This update of the local limits derivation began with a review of the earlier report and 
the current identification of pollutants of concern (POCs).  According to the July 2004 
EPA Local Limits Development Guidance manual, potential pollutants of concern are 
identified by the following criteria: 

• Pollutants that cause process inhibition 

• Chemically reactive pollutants 
• Pollutants with the potential to endanger WPCF worker health and safety 
• Pollutants with the potential to pass through the WPCF 

• Pollutant concentrations or loadings that may result in a violation of any 
requirement of the POTW's RIPDES permit 

After the pollutants of concern were identified, the Maximum Allowable Headworks 
Loading (MAHL) was calculated for each pollutant.  This was done in the following 
manner.  First, all the limiting criteria for each pollutant were identified.  According to 
the guidance manual, these criteria can be classified as either pass-through or 
interference criteria, as follows: 

Pass through criteria: 

• RIPDES permit limits 
• Water quality standards/criteria 
Interference criteria: 

• Biological treatment process inhibition data 
• Sludge disposal standards/guidelines 

• EP toxicity limitations 
• Sludge incinerator air emission standards 
Second, an Allowable Headworks Loading (AHL) was calculated for each applicable 
limiting criterion for each pollutant.  The AHL is the amount of the pollutant that can 
be present in the headworks of the POTW without exceeding that particular criterion. 

Third, all AHL values for each pollutant were compared, and the most restrictive 
value then became the MAHL for that pollutant.  MAHLs were not calculated for 
pollutants that did not possess any limiting criteria. 

In order to calculate potential Sewer Use Ordinance (SUO) limits, for most 
parameters each MAHL was converted into a concentration-based value.  This was 
done using the following procedure.  First, the calculated MAHL for each pollutant 
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was adjusted downward by a uniform safety factor to allow for limitations in the 
available monitoring data, future industrial growth and more restrictive future 
regulatory requirements.  Next, the corresponding domestic wastewater mass loading 
for each pollutant was calculated and subtracted from the adjusted MAHL in order to 
determine the mass allocation available to the industrial users.  In most cases, this 
industrial mass allocation was then converted to a uniform concentration for the 
industrial users based upon a total industrial user flow (equal to the plant influent flow 
minus the estimated total domestic flow).  The calculated uniform concentration value 
for each parameter was then compared to the limit in the current SUO to determine 
whether a change is warranted to any of the current local limits.  The recommended 
local limit for CBOD5, discussed in detail later in this report, was a special case where 
a mass loading limit is proposed rather than a uniform concentration limit. 

As suggested by the RIDEM letter of April 21, 2008, Cranston has opted to use the 
previously-obtained domestic sampling data as representative of current 
domestic/background wastewater characteristics.  The specific parameters covered 
by the previous data include total Kjeldahl nitrogen (TKN) (essentially equal to total 
nitrogen in untreated domestic wastewater), cadmium, copper, lead, nickel, silver, 
zinc, cyanide, and tetrachloroethylene.  Cranston's domestic/background values for 
those parameters are in agreement with EPA reported values for domestic pollutant 
loadings based on residential/commercial trunk-line monitoring data as published in 
Appendix V of the July 2004 Local Limits Development Guidance Appendices.  
Therefore, there was no expectation that current sampling would produce markedly 
different results or significantly alter any of the local limits calculations. 

Current data, generally collected from March 2008 through February 2009, was used 
for characterization of WPCF influent loadings and certain removal efficiencies as 
noted.  As required by RIDEM's April 21, 2008 letter, the current data for lead was 
collected in conformity with the RIDEM permit's revised quantitation limits.  This 
report also re-evaluates the previously proposed new, but not implemented, IPP 
Local Limits for tetrachloroethylene based upon recent WPCF effluent data as 
required by the April 21, 2008 letter. 
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Section 6 
Selection of Pollutants of Concern 

In the 2004 guidance manual, the EPA has presented a list of 15 pollutants of 
concern that are often found in POTW effluent or sludge.  These are considered as 
national pollutants of concern (POC).  These 15 national POCs are: 

 
Arsenic Lead Molybdenum 

Cadmium Mercury Selenium 

Chromium Nickel Biochemical Oxygen Demand (BOD) 

Copper Silver Total Suspended Solids (TSS) 

Cyanide Zinc Ammonia 

 
The first ten parameters were the original national POCs established by EPA.  The 
final five parameters were added via the 2004 manual.  Molybdenum and selenium 
were added because they are regulated under Federal laws covering land application 
of sewage sludge (biosolids).  BOD and TSS were added because it is not 
uncommon for POTWs to have problems related to excessive loadings of these 
pollutants from industrial sources.  Ammonia was added as a conditional POC for 
POTWs that accept non-domestic sources of ammonia because of the potential for 
effluent toxicity due to ammonia. 

In choosing POCs for evaluation in this update of the prior local limits derivation, 
consideration was given to: the EPA's national list, the parameters that were included 
in the original derivation report, parameters in the current SUO and additional 
parameters of current concern.  In reviewing the combined list of parameters, it was 
decided that molybdenum and selenium did not need to be included because the 
Cranston WPCF sludge is incinerated and not land applied.  Additionally, although 
selenium had been included in the original report, it was dropped from the update 
because it is no longer numerically regulated in the local limits program and SUO. 

Similarly, antimony, boron, iron, manganese, thallium, phenols and pesticides, which 
were POCs in the earlier derivation report, were dropped from this re-evaluation on 
the basis that they are no longer listed in the local limits program and SUO and 
haven't been cause for concern regarding WPCF operation. 

TSS has also been dropped from this re-evaluation on the rationale that it is not 
numerically limited by the current SUO and average monthly primary effluent TSS 
loadings have been below the WPCF process capacity as determined by modeling.  
The highest influent TSS loadings took place during the March/April 2010 flood 
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period, but the primary clarifier effluent loading remained below the capacity indicated 
by the modeling.  The current SUO also has language that protects against slug 
discharges of TSS and that language will remain in the proposed SUO. 

The Cranston SUO has not had a Local Limit for BOD in the past, but it seems that a 
limit is now appropriate.  The October 2011 Facility Plan Amendment established the 
WPCF influent CBOD5 process capacity.  The actual BOD loadings have not resulted 
in operational problems or violations of the discharge permit limitations, but based on 
the October 2011 Draft Facility Plan Update, an increase to BOD loadings has the 
potential to exceed design secondary clarifier solids flux loadings, resulting in 
elevated effluent TSS or otherwise limit nitrification via reduced secondary treatment 
biomass inventory.  Since the WPCF has restrictive discharge limitations for 
ammonia and total nitrogen, the plant's treatment capacity for those parameters can 
be protected by limiting industrial discharges of BOD to the system.  New limits on 
industrial discharges of BOD will also provide additional capacity for future growth 
and safety margin for current operations.  However, to assure that the proposed SUO 
limit will be focused on oxygen demand due to organic matter and not on demand 
resulting from nitrogenous matter that will be separately controlled by a total nitrogen 
limit, the proposed limit will be expressed as carbonaceous biochemical oxygen 
demand (CBOD5) rather than the broader BOD parameter of the national POC list. 

Although the Cranston WPCF currently receives a significant industrial loading of 
ammonia, this local limits re-evaluation focuses on total nitrogen rather than 
ammonia as a POC.  The reason for this is the interchangeable nature of various 
forms of wastewater nitrogen during treatment processes.  Industrial discharges that 
currently contain a high concentration of ammonia-nitrogen could convert that 
pollutant to nitrate-nitrogen via pretreatment.  However, because the Cranston WPCF 
discharge permit regulates all common forms of wastewater nitrogen (ammonia, 
TKN, nitrate and nitrite), an IPP and an SUO that focus only on ammonia would not 
be appropriate. 

Similarly, the re-evaluation adds total phosphorus to the Cranston POC list because 
the recently renewed Cranston discharge permit has significantly more stringent 
seasonal effluent limits for total phosphorus, in addition to seasonal monitoring 
requirements for orthophosphate-phosphorus, and because of the interchangeability 
of various forms of wastewater phosphorus during treatment. 

Sulfate is also added as a POC because of the potential for sewer system corrosion 
and treatment plant odors related to wastewater sulfate.  If an industrial user would 
discharge an elevated concentration or excessive mass loading of sulfate, it could be 
partially converted into odorous and corrosive hydrogen sulfide in non-aerobic 
portions of the collection system and treatment works. 
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Another added POC is pH.  Currently, the SUO limits the pH of discharges into the 
collection system to a range of 5.5 to 9.5.  This requires some industries to adjust the 
pH of their wastewater before discharge to the sewer.  For those industries having an 
alkaline wastewater with a pH greater than 9.0, there are potential benefits to both 
the industry, for reduced chemical costs, and the Cranston collection system and 
WPCF, for potentially reduced corrosion and odor, to allow discharges with a pH 
greater than 9.0.  This is because less of the odorous and corrosive hydrogen sulfide 
gas is released from the wastewater as the pH of the wastewater is increased.  Also, 
the plant currently raises the wastewater pH internally upstream of the biological 
process due to consumption of alkalinity during nitrification.  Without this adjustment, 
nitrification could lower the WPCF effluent pH below the permitted minimum 
discharge limit. 

Oil & Grease (O&G) was included as a POC for this evaluation because the current 
SUO contains numerical limits for the parameter.  O&G does not contribute to 
problems within the WPCF or effluent compliance concerns.  However, within the 
collection system there have been problems in the past due to grease build-up.  The 
current SUO limits appear to provide adequate control in conjunction with the 
WPCF’s active grease trap program that includes inspections, increased sewer 
cleaning frequency in areas of concern, and enforcement actions as needed. 

Tetrachloroethylene was retained as a Cranston POC for this re-evaluation because 
it was a requirement by RIDEM even though that parameter is no longer regulated in 
the renewed RIPDES discharge permit.  And finally, the Cranston POC list for this re-
evaluation also includes beryllium, volatile organic compounds and semi-volatile 
organic compounds because they have Local Limits in the current SUO. 

Therefore, the list of Cranston POCs applicable to this local limits update is as 
follows: 

Arsenic Nickel CBOD5 

Beryllium Silver Total Nitrogen 

Cadmium Zinc Total Phosphorus 

Chromium Cyanide Sulfate 

Copper Oil & Grease Tetrachloroethylene 

Lead pH Volatile Organic Compounds 

Mercury Semi-Volatile Organic Compounds 
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Each of those parameters was reviewed in this local limits update.  Current data on 
the WPCF influent and effluent for certain parameters were collected in order to 
compare loadings and performance with both the current local limits in the SUO and 
any need for potential revisions to the local limits.  The historical data for 
domestic/background wastewater concentrations were judged sufficient for use in 
calculations to determine whether new or revised local limits were necessary.  The 
update evaluations were performed to ensure that existing, revised or new SUO 
limitations would adequately prevent interference and/or pass-through of pollutants at 
the WPCF and would protect Cranston municipal wastewater infrastructure and 
worker safety. 
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Section 7 
Evaluation of Available Data 

The following is a summary of the available data that were used in preparing this 
report. 

Cranston WPCF 
Data are generally required from three (3) locations within the WPCF in order to 
determine average pollutant loadings, pollutant removal efficiencies, and effluent 
quality.  These locations are the raw influent, primary effluent, and final effluent.  
Because the Cranston WPCF also accepts liquid municipal sludge from other 
treatment facilities for dewatering and incineration, monitoring of the combined 
wastewaters from the sludge management activities can also provide useful 
information for some pollutants. 

Electronic copies of the plant's operating log sheets containing sample location flow 
rate and concentration information provided much of the necessary data.  A 
tabulation of this data is presented in Appendix B.  At the time of the development of 
this report, the latest data that were available were for February 2009.  For some 
parameters, these data were sufficient to determine accurate removal efficiencies at 
the WPCF.  For other parameters, the database was incomplete or insufficient and 
literature values were instead used to estimate removal efficiencies. 

Significant Industrial Users (SIUs) 
A spreadsheet of historical data on the significant industrial users (SIUs) that is 
maintained by the Cranston WPCF IPP was reviewed and analyzed for 
representative information and is provided in Appendix A.  BOD5 data for SIU’s is 
provided separately in Appendix E.    As of 2010, 19 industries were listed as actively 
discharging SIUs.  Nineteen of the SIUs listed in the original 2001 local limits 
derivation are no longer active dischargers and five (5) new dischargers have been 
added onto the list of active SIUs.  Table 2 lists the SIUs and their average discharge 
flow rates for both the 2001 Local Limits report and for current conditions using 2011 
billing rate flows based upon 2010 annual average discharge flows. 
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Table 2 
Significant Industrial Users (SIUs) Flow Summary 

Industry Name 
2001 Average Flow 

(gal/day) 
2010 Average Flow 

(gal/day) 
Air Cleaning Concepts, Inc. 550 - 

American Plating, Inc. 15,780 15,112 
Anton Enterprises, Inc. 14,320 4,694 

Art Mold Products Corp. 260 - 
Autobraze, Inc. (location #1) 30  - 
Autobraze, Inc. (location #2) -  - 

Bercen, Inc. 7,900  - 
CIBA Corp. 88,830 5,142 

CPW / Universal Engravers 310 - 
Cranston Medical, Inc. 640 - 

Eastland Foods N/A 29,835 
EP Industries 540 - 

Exxon Company USA 3,350 - 
Falvey Linen Supply, Inc. 83,230 120,822 

Food n' Fuel, Inc. -  - 
Gannon & Scott, Inc. 830 212 

Hoffacker Co. 160 - 
John Crane Sealol 30 - 

John Gaspar Photographers 120  - 
Mag/Reena Jewelry 7,870 2980 

New England Detroit Diesel - 55 
The Pepsi Bottling Group 116,480 107,663 

Piscitelli, Inc. 90 - 
Poly-Flex Circuits, Inc. 240  - 

The Quill Co. 80  - 
R.I. RRC, Central Landfill 49,360 286,953 

RISEC Power Facility - 280,063 
R.I. Technical Plating, Inc. 4,750 - 

Scott Brass, Inc. 6,590 7,295 
Style Plating, Inc. 4,270 - 

Swarovski North America Limited 19,230 - 
Technic, Inc. 30,580 7,837 

Thielsch Engineering Assoc., Inc. - 136 
Time Plating, Inc. 3,410 612 

United Plating, Inc. 3,310 549 
Vieira Casting Co. - 54 

Weingeroff Enterprises, Inc. 1,700 40 
W.R. Cobb Co. 8,120 3,658 

TOTALS 472,960 873,712 
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Section 8 
Determination of Maximum Allowable Headworks Loadings 
(MAHLS)  

The next step in the re-evaluation was to determine to the Maximum Allowable 
Headworks Loading (MAHL) for each pollutant of concern.  The MAHL is the 
maximum amount of a pollutant that can be present in the raw influent of the WPCF 
without exceeding the applicable limiting criteria.  First, the applicable limiting criteria 
for each pollutant were used to determine corresponding Allowable Headworks 
Loadings (AHLs) for each criterion.  Copies of worksheets for these calculations are 
presented in Appendix C.  Second, the AHLs for each pollutant were compared, and 
the Maximum Allowable Headworks Loading (MAHL) was determined.  For each 
pollutant, the MAHL selected was equal to the most restrictive AHL.  The 
methodology used for each pollutant of concern is discussed below. 

Limiting Criteria 
Several limiting criteria were used for this evaluation.  The RIPDES permit limitations 
were used for those pollutants regulated by the renewed RIPDES discharge permit.  
The daily maximum and monthly average RIPDES permit limits were both used to 
calculate AHLs. 

The pollutants of concern that are regulated by current RIPDES permit limits are 
arsenic, cadmium, copper, lead, zinc and cyanide, CBOD5, total nitrogen, total 
phosphorus, and pH.  During the development of both the most recent permit and 
previous permits, RIDEM calculated potential permit limits for a number of other 
parameters that are not regulated in the current permit.  The additional parameters 
representing potential discharge limitations are beryllium, chromium, mercury, nickel, 
silver, and tetrachloroethylene.  These potential permit limits were also used in this 
evaluation as potential limiting criteria, where applicable. 

Other limiting criteria considered were the inhibition threshold values for the activated 
sludge process and the nitrification process provided for selected parameters in the 
EPA guidance manual.  This guidance lists default minimum reported threshold 
levels, and in some cases ranges of levels, for arsenic, cadmium, chromium, copper, 
lead, mercury, nickel, zinc, cyanide, and ammonia (as a worst-case representation of 
total nitrogen) for activated sludge inhibition and arsenic, cadmium, chromium, 
copper, lead, nickel, zinc, and cyanide for nitrification inhibition. 

For several pollutants, a limiting criterion was also based upon the maximum 
pollutant loading in the sludge fed to the incinerator.  This maximum pollutant loading 
was determined using one of the following standards:  National Emission Standard 
for Hazardous Air Pollutants (NESHAP), National Ambient Air Quality Standard 
(NAAQS), and Federal Risk-Specific Concentration (RSC). 
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Current Conditions  
This section of the local limits re-evaluation discusses current loadings and removal 
efficiencies for the Cranston POCs and how that information was applied in the 
determination of allowable headworks loadings. 

Flow - In the previous local limits evaluation, the average influent flow of the Cranston 
WPCF was reported as 11.8 MGD.  Based upon a sewered domestic population of 
just over 80,000 persons, the average domestic flow was estimated at 4.76 MGD.  
The monitored flow of SIUs was reported to be 0.473 MGD in the original report.  
Therefore, flow from non-SIU commercial and industrial sources was calculated as 
the plant flow minus the combination of the domestic and SIU flows, or 6.567 MGD. 

For the 2008 - 2010 updated conditions, the average influent flow of the WPCF is 
reported as 12.82 MGD, exclusive of trucked sewage.  Based upon the 2010 census 
data, the City population was 80,403 persons of whom 91% are estimated to be 
connected to the WPCF sewers based upon the 2010 Facility Plan Amendment 
(FPA).  Therefore, based upon a per-capita domestic sewage flow of 70 gallons per 
sewered person per day, also from the 2010 FPA, the base domestic flow to the 
WPCF is 5.12 MGD. 

In keeping with previous Local Limits evaluations for the Cranston system, sewer 
system infiltration and inflow (I&I) are added onto the base domestic flow to estimate 
the total domestic flow used for calculation of potential limitations for industrial 
dischargers.  The WPCF influent flow due to I&I was estimated using the 2010 FPA 
data.  The 2010 FPA, in describing WPCF flow sources, established a category of 
'Other Flows' at 3.85 MGD which included I&I, septage and flow from the State 
Complex (Pastore/Howard).  For the purposes of this evaluation, the flow from the 
State Complex was estimated at 0.977 MGD by subtracting the 2010 average 
metered flow from the Howard Industrial Park (0.154 MGD) from the 2010 average 
metered flow from the Howard Park Pump Station (1.131 MGD).  Septage received at 
the WPCF averaged 0.04 MGD according to the 2010 FPA.  Therefore, subtracting 
the State Complex flow (0.977 MGD) and the septage flow (0.04 MGD) from the 
'Other Flow' category value of 3.85 MGD yields an average I&I estimate of 2.833 
MGD.  When the average I&I flow is combined with the base domestic flow calculated 
on sewered population, the value of 7.95 MGD is established for the total WPCF 
domestic flow, exclusive of septage. 

The total non-domestic flow from industrial, commercial, and institutional discharges 
was then calculated as the difference between the WPCF average influent flow of 
12.82 MGD and the total WPCF domestic flow of 7.95 MGD, giving a non-domestic 
flow of 4.87 MGD.  This value was used in the calculations to represent the total 
industrial flow to the WPCF.  The monitored flow of SIUs has increased to 0.83 MGD 
compared to the previous evaluation due to increased flow from the local landfill and 
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from cooling tower blowdown at the nearby electric utility plant.  Therefore, the flow 
from non-SIU industrial, commercial and institutional sources is calculated as 4.04 
MGD. 

Arsenic - Based upon monitoring data collected during the first three (3) months of 
2009, the average influent loading of arsenic to the WPCF is 0.50 lbs/day at an 
average concentration of 0.0042 mg/l.  Because of the low arsenic concentration and 
the complication of potential arsenic inputs from trucked sludge, the arsenic removal 
efficiency of the WPCF was not directly calculated.  The removal efficiencies used in 
the AHL calculations were the literature values of 38% for primary treatment and 45% 
for activated sludge treatment. 

A value of 0.003 mg/l, from the 1987 version of the local limits development guidance 
manual, was used to represent the arsenic concentration in domestic wastewater.  
Using the domestic flow of 7.95 MGD, the Cranston domestic loading was estimated 
to be 0.20 lb/day.  The current SUO limit for arsenic is Non-Detect and the 
Background Concentration listed in the SUO is <0.010 mg/l. 

For the effluent monitoring data of August and December 2008 and January and 
February 2009, the WPCF was unable to achieve compliance with the arsenic limits 
of the new RIPDES permit.  The most significant industrial source of arsenic is 
leachate from the RIRRC landfill.  IPP monitoring data for 2008 indicates that the 
landfill discharged an average of approximately 0.20 lbs/day of arsenic to the WPCF, 
or about 40% of the headworks loading, at an average concentration of 0.098 mg/l.  If 
the landfill were to install a pretreatment process for arsenic to achieve compliance 
with the SUO, the arsenic loading to the WPCF could be reduced significantly and 
the effluent compliance potential would be improved. 

Beryllium - No actual or literature values for the domestic level of beryllium were 
available.  This pollutant is not usually found in significant concentrations in domestic 
wastewater.  The domestic concentration of beryllium, for the purposes of this 
evaluation, was assumed to be zero.  The current SUO limit for beryllium is Non-
Detect and the Background Concentration listed in the SUO is <0.002 mg/l.  
Beryllium is not regulated in the current RIPDES discharge permit and it is not 
routinely monitored in the WPCF influent or effluent. 

Cadmium - Based upon monitoring data collected during the first three months of 
2009, the average influent loading of cadmium to the WPCF is 0.033 lbs/day.  From 
August 2008 through February 2009, the WPCF effluent cadmium concentration 
averaged 0.27 µg/l, significantly below the monthly average permit requirement of 1.1 
µg/l.  The background domestic sewage concentration of cadmium used in the AHL 
calculations was 0.9 µg/l based on previous sampling within the Cranston collection 
system.  A tabulation of the domestic sewage background monitoring data is included 
with the Appendix C calculations. 
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Because of the low cadmium concentration and the complication of potential 
cadmium inputs from trucked sludge, the cadmium removal efficiency of the WPCF 
was not directly calculated.  The removal efficiencies used in the AHL calculations 
were the EPA guidance document values of 15% for primary treatment and 67% for 
activated sludge treatment.  The current SUO limit for cadmium is 0.04 mg/l and the 
Background Concentration listed in the SUO is 0.008 mg/l. 

Chromium - The removal efficiencies for chromium used in the AHL calculations were 
the EPA guidance document values of 27% for primary treatment and 82% for 
activated sludge treatment.  The current SUO limit for chromium is 0.40 mg/l and the 
Background Concentration listed in the SUO is 0.034 mg/l.  Chromium is not 
regulated in the current RIPDES discharge permit and it is not routinely monitored in 
the WPCF influent or effluent. 

Copper - For the period from March 2008 through February 2009, the influent copper 
loading to the WPCF averaged 4.55 lbs/day with a peak day influent loading of 13.64 
lbs/day.  For the same monitoring period, the effluent copper concentration from the 
WPCF averaged 10.9 µg/l, significantly below the monthly average permit 
requirement of 42.2 µg/l.  The background domestic sewage concentration of copper 
used in the AHL calculations was 40.0 µg/l based on previous sampling within the 
Cranston collection system.  A tabulation of the background monitoring data is 
included with the Appendix C calculations. 

The removal efficiencies for copper used in the AHL calculations were the EPA 
guidance document values of 22% for primary treatment and 86% for activated 
sludge treatment.  The current SUO limit for copper is 1.00 mg/l and the Background 
Concentration listed in the SUO is 0.051 mg/l. 

Lead - For the period from March 2008 through February 2009 the effluent 
concentration of lead from the WPCF averaged 1.1 µg/l compared to the monthly 
average permit requirement of 0.34 µg/l, although the quantitation limit of 3.0 µg/l is 
intended to be used for compliance/non-compliance determinations. 

The removal efficiencies for lead used in the AHL calculations were the EPA 
guidance document values of 57% for primary treatment and 61% for activated 
sludge treatment.  The background domestic sewage concentration of lead used in 
the AHL calculations was 6.4 µg/l based on previous sampling within the Cranston 
collection system.  A tabulation of the background monitoring data is included with 
the Appendix C calculations.  The current SUO limit for lead is 0.30 mg/l and the 
Background Concentration listed in the SUO is 0.065 mg/l. 

Mercury -  In lieu of the domestic data literature value of 0.3 µg/l from the 1987 
Guidance Document, we have located more recent information on the concentration 
of mercury in domestic wastewater in the August 2000 Evaluation of Domestic 
Sources of Mercury published by the Association of Metropolitan Sewerage Agencies 
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(AMSA) [www.p2pays.org/ref/11/10599].  One of the major findings of that report was 
that “Signif icant amounts of mercury at the average concentration of 138 parts per 
trillion (ppt) were consistently found in strictly domestic wastewater in various parts 
of the country.  This was wastewater that contained no industrial or commercial 
inputs, dental offices included.  POTWs remove 97% of mercury that is discharged 
into sewage systems.” 

In the absence of local monitoring data of sufficient sensitivity to quantify very low 
mercury levels, the 138 ppt background concentration value and the 97% removal 
efficiency were assumed to be representative for use in the development of 
Cranston’s updated SUO limit for mercury.  The current SUO limit for mercury is Non-
Detect and the Background Concentration listed in the SUO is < 0.0005 mg/l.  
Mercury is not regulated in the current RIPDES discharge permit and it is not 
routinely monitored in the WPCF influent or effluent. 

Nickel - The background domestic sewage concentration of nickel used in the AHL 
calculations was < 5 µg/l based on previous sampling within the Cranston collection 
system.  A tabulation of the background monitoring data is included with the 
Appendix C calculations.  The removal efficiencies for nickel used in the AHL 
calculations were the EPA guidance document values of 14% for primary treatment 
and 42% for activated sludge treatment.  The current SUO limit for nickel is 0.70 mg/l 
and the Background Concentration listed in the SUO is 0.047 mg/l.  Nickel is not 
regulated in the current RIPDES discharge permit and it is not routinely monitored in 
the WPCF influent or effluent. 

Silver - The background domestic sewage concentration of silver used in the AHL 
calculations was < 0.2 µg/l based on previous sampling within the Cranston collection 
system.  A tabulation of the background monitoring data is included with the 
Appendix C calculations.  The removal efficiencies for silver used in the AHL 
calculations were the EPA guidance document values of 20% for primary treatment 
and 75% for activated sludge treatment.  The current SUO limit for silver is 0.10 mg/l 
and the Background Concentration listed in the SUO is 0.019 mg/l.  Silver is not 
regulated in the current RIPDES discharge permit and it is not routinely monitored in 
the WPCF influent or effluent. 

Zinc - For the period from March 2008 through February 2009, the influent zinc 
loading to the WPCF averaged 11.43 lbs/day with a peak-day loading of 19.09 
lbs/day.  For the same monitoring period the effluent zinc concentration from the 
WPCF averaged 38 µg/l, significantly below the monthly average RIPDES permit 
limitation of 127 µg/l. 

The background domestic sewage concentration of zinc used in the AHL calculations 
was 60.0 µg/l based on previous sampling within the Cranston collection system.  A 
tabulation of the background monitoring data is included with the Appendix C 

http://www.p2pays.org/ref/11/10599
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calculations.  The removal efficiencies for zinc used in the AHL calculations were the 
EPA guidance document values of 27% for primary treatment and 79% for activated 
sludge treatment.  The current SUO limit for zinc is 1.0 mg/l and the Background 
Concentration listed in the SUO is 0.201 mg/l. 

Cyanide - For the period from March 2008 through February 2009, the influent 
cyanide (amenable) loading to the WPCF averaged 0.52 lbs/day.  The background 
domestic sewage concentration of cyanide (amenable) used in the AHL calculations 
was < 10 µg/l based on previous sampling within the Cranston collection system.  A 
tabulation of the background monitoring data is included with the Appendix C 
calculations.  With consideration of the additional cyanide loading contributed by the 
WPCF incinerator scrubber blowdown, the WPCF overall removal efficiency for 
cyanide consistently averaged over 94% from March 2008 through February 2009; 
that removal efficiency value was used in the AHL calculations.  The current SUO 
limit for total cyanide is 0.30 mg/l and the Background Concentrations listed in the 
SUO is 0.082 mg/l. 

Within the Cranston WPCF, incinerator scrubber wastewater is recycled to the 
wastewater treatment process with this source representing nearly 100% of the 
applied cyanide loading because the sewered influent loading is minimal.  Currently, 
the WPCF is evaluating the impacts of a change to where the scrubber wastewater is 
introduced into the treatment process.  Since 2003, the scrubber wastewater had 
been introduced into an activated sludge aeration basin dedicated for pre-treatment 
of this stream, but recently the scrubber wastewater was diverted to an alternative 
entry point at the plant headworks.  In the past, there were periods of suspected 
nitrification inhibition due to cyanide when headworks entry was used.  It is believed 
such problems are much less likely to occur today as a result of the plant's BNR 
upgrade that included aeration basin mixed liquor internal recycle flows up to four (4) 
times the influent flow that will significantly dilute and biodegrade the inlet cyanide. 

In a related issue, the plant began directing its outside lab contractor to re-test 
effluent samples when amenable cyanide exceeds the maximum daily limit.  It was 
found that in most cases that there was no repeatability and the second test usually 
came back as non-detect.  A newer analytical method for available cyanide with a 
lower quantitation limit and better repeatability is now being used.  The WPCF over 
the last six (6) months has generally seen non-detect levels (<2 ug/L) for effluent 
samples with the exception of one process upset at the end of January (prior to 
making the recent process change). 

Although the concentrations of amenable cyanide in the process wastewater are 
comparatively high, the concentrations in the final effluent are much lower 
demonstrating the effectiveness of the treatment processes for cyanide control.  The 
average final effluent concentration for amenable cyanide was 14.0 µg/L, with 
concentrations ranging from <10 µg/L to 110 µg/L based on 2008 data. 
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Tetrachloroethylene  - The background domestic sewage concentration of 
tetrachloroethylene used in the AHL calculations was < 1.0 µg/l based on previous 
sampling within the Cranston collection system.  A tabulation of the background 
monitoring data is included with the Appendix C calculations.  The removal 
efficiencies for tetrachloroethylene used in the AHL calculations were the values of 
4% for primary treatment and 85% for activated sludge treatment. 

There is not a specific limit for tetrachloroethylene in the current SUO.  There is a 
limit for Total Toxic Organics (TTO), a composite group of many organic compounds 
that includes tetrachloroethylene.  The SUO limit for TTO is 2.13 mg/l and the TTO 
Background Concentration listed in the SUO is 0.009 mg/l.  Tetrachloroethylene is 
not regulated in the current RIPDES discharge permit but it has been periodically 
monitored in the WPCF effluent as a precautionary measure. 

Volatile Organic Compounds and Semi-Volatile Organic Compounds - The Cranston 
WPCF does not routinely monitor for volatile or semi-volatile organic compounds in 
the plant influent on a routine basis.  A small number of individual volatile organic 
compounds such as tetrachloroethylene, 1,1,1 trichloroethane and trichloroethylene 
have been monitored in the plant effluent periodically as a precautionary measure. 

The current RIPDES permit does not contain any numerical limits for volatile or semi-
volatile organics, either for individual compounds or for collective groups of 
compounds.  Also, there are not specific limits for individual volatile or semi-volatile 
organic compounds in the current SUO.  They would be covered under the composite 
limit of 2.13 mg/l for Total Toxic Organics in the SUO. 

CBOD5  - The maximum monthly average actual plant loading and the WPCF's 
maximum monthly average design treatment capacity were considered in the local 
limits evaluation for determining the MAHL for CBOD5, using data from the October 
2011 draft FPA.  The capacity of the WPCF is identified in the draft FPA as 31,500 
lbs/day of CBOD5 based on process modeling for the existing MLE process. 

The WPCF influent CBOD5 loadings, as measured from June through October 
annually, have not exceeded the modeled CBOD5 treatment capacity of 31,500 
lbs/day, but CBOD5 has not historically been monitored from November through May.  
During these periods only BOD5 is monitored.  The actual maximum monthly average 
CBOD5 loading to the WPCF occurred in June 2010 at 27,270 lbs/day.  It should be 
noted that the October 2011 FPA indicates that the RIRRC landfill will no longer be 
connected to the Cranston collection system, which will in turn further reduce influent 
CBOD5 loads to the plant.  In order to maintain influent CBOD5 loads to the Cranston 
WPCF below the plant's treatment capacity, a CBOD5 loading limitation within the 
SUO appears to be warranted. 

Total Nitrogen - As explained previously, influent TKN is essentially equal to influent 
total nitrogen for Cranston and for most domestic wastewater treatment plants 
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because of the absence of nitrite and nitrate in the influent flow due to the reducing 
environment within the collection system. 

The Cranston WPCF's Total Kjeldahl Nitrogen (TKN) influent plant capacity based 
upon process modeling is identified as 5,000 lbs/day in the October 2011 FPA. 

For the period of March 2008 through February 2009, the annual average influent 
total Kjeldahl nitrogen (TKN) loading at the Cranston WPCF was 4193 lbs/day and 
the peak-day influent loading for the same period was 8759 lbs/day.  Although none 
of the monthly average values for that period exceeded 5,000 lbs/day as TKN, two 
months, Oct., 2008 and Feb., 2009, had averages exceeding 4,850 lbs/day, so a 
local limit seems warranted.  In the second half of 2010, the plant influent loadings of 
TKN and total nitrogen have seen additional increases, confirming the need for a 
local limit. 

Domestic sanitary wastewater is a significant source of TKN and total nitrogen in the 
Cranston WPCF influent.  Based upon previous domestic wastewater monitoring 
data, the median TKN concentration was 27 mg/l, or an average loading of 
approximately 1790 lbs/day or about 43% of the average influent loading based on 
the 7.95 MGD domestic flow.  A tabulation of the background monitoring data is 
included with the Appendix C calculations. 

The leachate from the RIRRC landfill that is discharged to the Cranston WPCF is 
also a significant source of nitrogen loading to the WPCF, mostly in the form of 
ammonia at the present time.  The average ammonia loading contributed by the 
landfill discharge was approximately 750 lbs/day NH3-N or about 18% of the average 
influent TKN or total nitrogen load to the WPCF based on flow and analytical 
monitoring data collected throughout calendar year 2008.  The RIRRC TKN loading 
contribution to the WPCF influent has increased, with 2010 and 2011 RIRRC TKN 
loads in the typical average monthly range of approximately 1,500 to 2,000 lbs per 
day or about 30% to 40% of the average influent TKN or total nitrogen load to the 
WPCF based on flow and analytical monitoring data collected throughout calendar 
years 2010 and 2011. 

It should be noted that the October 2011 FPA indicates that the RIRRC landfill will no 
longer be connected to the Cranston collection system, which will in turn further 
reduce influent TKN loads to the plant.  This will help to maintain influent TKN or total 
nitrogen loads to the Cranston WPCF below the plant's treatment capacity. 

Total Phosphorus - For the period from March 2008 through February 2009, the 
influent phosphorus loading to the WPCF averaged 381 lbs/day with a peak-day 
loading of 1168 lbs/day.  For the period of June through September of 2008, the 
effluent total phosphorus concentration for the WPCF averaged 0.72 mg/l compared 
to the seasonally-low effluent requirement of the previous permit of 1.0 mg/l.  The 
renewed permit has a more restrictive seasonal effluent limit of 0.1 mg/l and the 
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WPCF will likely require the addition of an effluent filtration process to achieve 
compliance.  There is not a numerical limit for phosphorus in the current SUO. 

The WPCF has two (2) treatment technologies for phosphorus, biological and 
chemical processes that are subject to operator control and can be adjusted to some 
degree to attempt to achieve compliance with seasonally-variable effluent 
requirements.  Therefore, there is not one representative number for removal 
efficiency.  For the AHL calculations, 50% was used for primary treatment removal 
efficiency and 97% was used for activated sludge removal efficiency, both as 
supported by chemical treatment. 

Sulfate - This parameter is not routinely monitored for industrial dischargers or at the 
WPCF influent or effluent and it is not regulated in the current RIPDES discharge 
permit.  It has been included as a POC because of awareness that sulfate ion can be 
biologically reduced to sulfide ion and hydrogen sulfide gas in non-aerobic 
conditions, contributing to infrastructure corrosion and odor from the collection 
system and treatment plant.  There is no specific control technology for sulfate within 
the WPCF treatment system; a small amount of removal may occur via uptake into 
the biological sludge. 

In the past, the WPCF has had odor problems at the primary clarifiers.  It is felt that 
an increased awareness of sulfate concentrations in industrial discharges, and 
potentially the regulation of sulfate in the SUO if needed, could be beneficial in 
preventing or mitigating a recurrence of such problems in the future. 

pH - As mentioned previously, the current SUO limits the pH of discharges into the 
collection system to a range of 5.5 to 9.5.  For the period of March 2008 through 
February 2009, the minimum and maximum influent pH values recorded for the 
WPCF were 6.48 and 7.84 respectively. 

The biological treatment process at the Cranston WPCF has a natural tendency to 
neutralize alkaline wastewater via the formation of carbon dioxide (acidity) from the 
oxidation of organic matter to produce bicarbonate ion.  Additionally, wastewater 
treatment plants that oxidize ammonia will also generate acidity via nitrification with a 
further potential for reducing the wastewater pH. 

Oil & Grease – This parameter is not routinely monitored in the WPCF influent or 
effluent because it is not regulated in the discharge permit and has not been a cause 
for concern with regard to WPCF operations.  Potential build-ups of grease within the 
collection system are controlled through inspections and periodic sewer cleaning in 
affected areas without the need for analytical tests to measure O&G concentrations. 

Calculation of MAHL Values  
An Allowable Headworks Loading (AHL) was calculated for each limiting criterion for 
each pollutant of concern.  All of these calculated values can be found in the 
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following Table 3.  The most stringent AHL for each pollutant was determined to be 
the Maximum Allowable Headworks Loading (MAHL) for that parameter.  As 
mentioned above, the worksheets used to calculate the allowable headworks 
loadings are presented in Appendix C attached to this report.  Appendix C also 
includes an explanation of the formulas used to calculate the MAHLs and the 
proposed local limits and a summary of Cranston WPCF site specific data used 
within the calculations. 

Table 3 
Allowable Headworks Loadings 

       

 Allowable Headworks Limits (lbs/day) based on:   

  

Design 
Monthly 
Average 

Treatment 
Capacity 

Daily 
Maximum 

Permit Limit 

Monthly 
Average 
Permit 
Limit 

Activated 
Sludge 

Inhibition 

Nitrification 
Inhibition 

Sludge 
Incineration 

MAHL 
lbs/day 
w/out 
S.F. 

Source of MAHL 

Pollutant                
Arsenic  175.5 1.45 17.24 258.7 9.4 1.45 Mon. Avg. Limit 

Beryllium  2.961 0.067 - - 16.4 0.067 Mon. Avg. Poten. Lim. 
Cadmium  3.666 0.420 629 654.1 23.3 0.420 Mon. Avg. Limit 
Chromium  2221 256.6 7323 146.5 643 146.5 Nitrification Inhibition 

Copper  96.13 41.39 137.1 34.3   34.3 Nitrification Inhibition 
Lead  5.537 0.216 7459 124.3 6321 0.216  Mon. Avg. Limit 

Mercury  12.681 0.063 59.4 - 6.6 0.063  Mon. Avg. Poten. Lim. 
Nickel  394.2 42.2 373 310.8 5182 42.2 Mon. Avg. Poten. Lim. 
Silver  6.36   - - - 6.36 Daily Max. Poten. Lim. 
Zinc  148.15 88.75 732.3 43.9 - 43.9 Nitrification Inhibition 

Cyanide  65.4 15.1 
 

585.9 
 

58.6 - 15.1 Mon. Avg. Limit 
Tetrachloroeth

ylene 
 246.6 5.42 - - - 5.42 Mon. Avg. Poten. Lim. 

Volatiles  - - - - - - not applicable 
Semi-Vols  - - - - - - not applicable 

CBOD5 29,832*      29,832* Design Trtmt Capacity 
Total Nitrogen 4,485*   57023 - - 4,485* Design Trtmt Capacity 
Phosphorus  - 713 - - - 713 Mon. Avg. Limit 

Sulfate       - not applicable 
pH  6.0 to 9.0 - - - - not applicable 

O&G  - - - - - - not applicable 
* excludes loading due to trucked septage 

Arsenic 

The potential limiting criteria for arsenic are the daily maximum and monthly average 
RIPDES permit limits, activated sludge inhibition, nitrification inhibition, and the 
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Federal Risk-Specific Concentration (RSC) limit.  The RSC value and AHL equation 
for this criterion can be found on the calculations worksheet in Appendix C.  The most 
stringent AHL was calculated from the RIPDES monthly average effluent limit of 4.6 
µg/l.  The MAHL for arsenic was determined to be 1.45 lbs/day.  The current WPCF 
headworks loading for arsenic has averaged 0.5 lbs/day. 

Beryllium 

The potential limiting criteria are the daily maximum and monthly average potential 
permit limits as calculated by RIDEM for an earlier version of the RIPDES permit but 
not included in the final permit, and the NESHAP standard for beryllium.  The 
NESHAP value and the AHL equation for this criterion can be found on the 
calculations worksheet in Appendix C.  The most stringent AHL was calculated from 
the monthly average potential permit limit of 0.2448 µg/l.  The MAHL for beryllium 
was determined to be 0.067 lbs/day. 

Cadmium 

The potential limiting criteria are the daily maximum and monthly average RIPDES 
permit limits, activated sludge inhibition, nitrification inhibition, and the Federal Risk-
Specific Concentration (RSC) limit.  The RSC value and AHL equation for this 
criterion can be found on the calculations worksheet in Appendix C.  The most 
stringent AHL was calculated from the RIPDES monthly average permit limit of 1.1 
µg/l.  The MAHL for cadmium was determined to be 0.420 lbs/day.  The current 
WPCF headworks loading for cadmium has averaged 0.033 lbs/day. 

Chromium (total) 

The potential limiting criteria are the daily maximum and monthly average potential 
permit limits as calculated by RIDEM but not included in the final permit, activated 
sludge inhibition, nitrification inhibition, and the Federal Risk-Specific Concentration 
(RSC).  The RSC value and AHL equation for this criterion can be found on the 
calculations worksheet in Appendix C.  The most stringent AHL was calculated from 
the nitrification inhibition criterion.  The MAHL for total chromium was determined to 
be 146.5 lbs/day. 

Copper 

The potential limiting criteria are the daily maximum and monthly average RIPDES 
permit limits, activated sludge inhibition, and nitrification inhibition.  The most 
stringent AHL was calculated from the nitrification inhibition criterion.  The MAHL for 
copper was determined to be 34.3 lbs/day.  The current WPCF headworks loading for 
copper has averaged 4.55 lbs/day. 
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Lead 

The potential limiting criteria are the daily maximum and monthly average RIPDES 
permit limits, activated sludge inhibition, nitrification inhibition, and the National 
Ambient Air Quality Standard (NAAQS).  The NAAQS value and AHL equation for 
this criterion can be found on the calculations worksheet in Appendix C.  The most 
stringent AHL was calculated from the monthly average RIPDES permit limit of 0.34 
µg/l.  The MAHL for lead was determined to be 0.216 lbs/day. 

Mercury 

The potential limiting criteria are the daily maximum and monthly average potential 
permit limits as calculated by RIDEM but not included in the final permit, activated 
sludge inhibition and the National Emission Standard (NESHAP) for mercury.  The 
NESHAP value and AHL equation for this criterion can be found on the calculations 
worksheet in Appendix C.  The most stringent AHL was calculated from the monthly 
average potential permit limit of 0.0176 µg/l.  The MAHL for mercury was determined 
to be 0.063 lbs/day. 

Nickel 

The potential limiting criteria are the daily maximum and monthly average potential 
permit limits as calculated by RIDEM but not included in the final permit, activated 
sludge inhibition, nitrification inhibition, and the Federal Risk-Specific Concentration 
(RSC).  The RSC value and AHL equation for this criterion can be found on the 
calculations worksheet in Appendix C.  The most stringent AHL was calculated from 
the monthly average potential permit limit of 197 µg/l.  The MAHL for nickel was 
determined to be 42.2 lbs/day. 

Silver 

The potential limiting criterion is the daily maximum potential permit limit as 
calculated by RIDEM but not included in the final permit.  There are no applicable 
criteria for RIDEM to calculate a monthly average potential permit limit and no 
inhibition levels were include in the July 2004 guidance Appendices.  The most 
stringent AHL was calculated from the daily maximum potential permit limit of 11.9 
µg/l.  The MAHL for silver was determined to be 6.36 lb/day. 

Zinc 

The potential limiting criteria are the daily maximum and monthly average RIPDES 
permit limits, activated sludge inhibition, and nitrification inhibition.  The most 
stringent AHL was calculated from the nitrification inhibition criterion.  The MAHL for 
zinc was determined to be 43.9 lbs/day.  The current WPCF headworks loading for 
zinc has averaged 11.4 lbs/day. 
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Cyanide 

The potential limiting criteria are the daily maximum and monthly average RIPDES 
permit limits, activated sludge inhibition, and nitrification inhibition.  The most 
stringent AHL was calculated from the monthly average RIPDES permit limit of 8.5 
µg/l.  The MAHL for cyanide was determined to be 15.1 lbs/day.  The current WPCF 
headworks loading for amenable cyanide has averaged 0.52 lbs/day. 

Tetrachloroethylene 

The potential limiting criteria are the daily maximum and monthly average effluent 
limits from a previous permit.  No numerical limitations for tetrachloroethylene are 
included in the current RIPDES discharge permit. The most stringent AHL was 
calculated from the previous monthly average RIPDES permit limit of 7.6 µg/l.  The 
MAHL was determined to be 5.42 lbs/day. 

Organic Compounds 

The current SUO has limits for the following composite categories of organic 
pollutants: total Poly-Chlorinated Biphenyls (PCBs) and Total Toxic Organics (TTO).  
The current SUO limit for PCBs is < 0.001 mg/l and the Background Concentration 
listed in the SUO is < 0.001 mg/l.  The current SUO limit for TTO is 2.13 mg/l and the 
Background Concentration listed in the SUO is 0.009 mg/l.  A MAHL cannot be 
calculated for a group of pollutants, as this methodology applies only to individual 
pollutants. 

CBOD5   

Only maximum monthly-average design conditions were considered in determining 
the MAHL for CBOD5.  The maximum month design treatment capabilities of the 
WPCF were determined by process modeling for the October 2011 FPA, but the 
peak-day design capabilities were not determined.  Daily maximum treatment 
capabilities are not as readily developed through process modeling because the 
response of the plant would be dependent upon both the previous and the following 
days' conditions.  Therefore, an AHL was not developed for the daily maximum 
condition.   

The AHL was based upon the plant ‘Influent plus Septage’ CBOD5 process capacity 
of 31,500 lbs per day from Table 7-2 of the draft Facility Plan Amendment.  The 
MAHL was calculated using this value LESS the maximum month actual septage 
CBOD5 loading of 1,668 lbs/day resulting in a MAHL of 29,832 lbs/day without 
septage. 

Total Nitrogen 

As was the case for CBOD5 discussed above, for the purposes of evaluating the AHL 
for ammonia and total nitrogen, the AHL was based upon the plant ‘Influent plus 
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Septage’ TKN process capacity of 5,000 lbs/day as identified in Table 7-2 of the 
October 2011 Facility Plan Amendment.  This process capacity was based upon 
process modeling and was used to establish the maximum monthly-average 
treatment capabilities of the WPCF.  A daily maximum AHL was not calculated for 
ammonia and total nitrogen for the same reasons as were presented in the 
discussion of the CBOD5 MAHL above.  The estimated maximum month Septage 
TKN loading applied to Headworks of 515 lb/day was deducted from the loading to 
yield a Total Nitrogen AHL of 4,485 lb/day without septage. 

Since the AHL based upon design treatment capabilities is much lower than the AHL 
based upon nitrification inhibition, the MAHL for total nitrogen was determined to be 
the maximum-monthly average treatment capability of 4,485 lb/day.  The current 
WPCF headworks loading for TKN (essentially equal to influent total nitrogen) has 
averaged just over 4,193 lbs/day from March 2008 through February 2009 but has 
increased since this evaluation period.  It is expected to be reduced below maximum 
month influent design conditions with the removal of the RIRRC leachate discharge, 
as much of the recent increase is believed to be attributed to an increase in RIRRC 
loadings. 

Total Phosphorus 

The potential limiting criteria are the monthly average RIPDES permit limits from 
which the AHL was calculated.  The MAHL for total phosphorus was determined to 
be 713 lbs/day.  The current WPCF headworks loading for phosphorus has averaged 
393 lbs/day. 

Sulfate 

A MAHL could not be calculated for sulfate because no specific limiting criteria have 
been identified.  However, it is recognized that a wastewater sulfate concentration 
and mass load can contribute to unsafe conditions and corrosion within the collection 
system and odor issues at the WPCF.  Even without AHL criteria, characterization 
data on industrial discharges of sulfate should be collected and evaluated to identify 
whether any significant industrial sources of sulfate discharge exist and whether SUO 
limits and/or control measures are appropriate. 

pH  

A MAHL could not be calculated for pH because it is not meaningfully converted into 
a mass loading, because no specific limiting criteria have been identified, and 
because the biological treatment activity that takes place within the WPCF probably 
has a much greater influence on the wastewater pH within the treatment process and 
the final discharge than the SUO pH criteria or the wastewater pH of industrial 
discharges. 

Oil & Grease  
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A MAHL analysis does not produce a meaningful result for a parameter such as O&G 
that represents a broad group of materials with potentially different physical and 
chemical characteristics depending upon the origin of the material.  Pretreatment 
standards and sewer ordinance restrictions for O&G content are typically based 
solely on concentration limits and not on an evaluation of the mass-loading treatment 
capacity of the POTW. 
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Section 9 
Determination of Revised Limits for Existing SUO 
Parameters 

This evaluation was performed to ensure that the existing Sewer Use Ordinance 
(SUO) limitations (where applicable) would adequately prevent infrastructure 
damage, safety hazards, or interference or pass-through in the WPCF that could lead 
to permit non-compliance for each pollutant.  The MAHL is the maximum amount of a 
pollutant that can be present in the influent of the plant without exceeding the 
applicable limiting criteria.  The MAHL for each pollutant of concern with limiting 
criteria was determined in Section 8. 

The July 2004 EPA guidance manual provides several methods for determining local 
limits for each pollutant of concern (POC).  Uniform concentration limits for all 
industrial users can be applied by dividing an allocated portion of the MAHL for each 
POC by the total industrial flow.  As an alternative, individual local limits for each SIU 
can also be calculated as an allocated portion of the MAHL for each POC multiplied 
by the fraction of the current WPCF headworks loading for that POC contributed by 
each SIU.  Other formulations are also possible; there is significant flexibility allowed 
as long as the results are technically justified.  For Cranston, with the exception of the 
proposed CBOD5 SUO limit, uniform concentration limits for the industrial users were 
developed in this evaluation to conform to current practice of the Cranston SUO and 
SIU permit program.  For the proposed CBOD5 SUO limit, the limit value was 
proposed as a maximum daily mass limitation for the reasons discussed later in 
Section 10 of this report. 

The first step in this limitations development process was to adjust the MAHL values 
downward by a safety factor to allow for limitations in the amount of available 
monitoring data and for some degree of future industrial growth and development.  
The safety factor also allows for the potential that environmental regulations may 
become more restrictive as knowledge about public health and the environment 
expands and as analytical monitoring techniques and equipment become more 
sensitive. 

For this evaluation, a safety factor component of 10% was applied for future growth 
and loading increases as is commonly applied in many Local Limits analyses.  A 
second safety factor component of an additional 15% was also applied as an 
estimated loading allocation to account for plant recycle streams from the dewatering 
and incineration processes and the potential identification of future POCs that may 
be evaluated.  Therefore, it was decided that one-quarter of each calculated MAHL 
value would not be allocated for current headworks loadings.  For total nitrogen and 
CBOD5, where maximum monthly-average treatment capabilities based on process 
modeling were used, recycle stream loadings were already considered in determining 
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the allowable maximum monthly-average process capacity under the Facility Plan 
Amendment.  Therefore, a smaller 15% factor of safety was applied for CBOD5 and 
total nitrogen; 10% was applied for future growth and loading increases as is 
commonly applied in many Local Limits analyses, plus 5% due to possible variations 
in the influent loadings. 

As the next step, the domestic sewage contributions to the POC headworks loadings 
were calculated using Cranston monitoring data, or EPA data from guidance 
documents if Cranston data is not available for a specific parameter.  Using the 
available domestic pollutant concentration data and the average domestic sewage 
flow, the domestic loading for each POC was calculated and subtracted from each 
adjusted MAHL. 

The average domestic flow, exclusive of infiltration and inflow (I&I), is calculated from 
the city population of 80,403, 91% of whom are connected to WPCF sewers and the 
2010 FPA value for average domestic flow of 70 gallons per day per capita, or 5.12 
MGD.  A value of 2.83 MGD for Cranston I&I was calculated from 2010 FPA data and 
2010 pumping station flow data as discussed previously under 'Current Conditions' in 
Section 8 of this report.  Therefore, the average total domestic flow including I&I was 
determined to be 7.95 MGD. 

The domestic/I&I flow is an uncontrollable source, and the resultant mass loadings of 
individual pollutants cannot be allocated to any industrial users.  By subtracting the 
domestic pollutant loading for each parameter from the adjusted MAHL value for that 
parameter, the result is a mass loading (in lb/day) that can be allocated to industrial 
users. 

For most parameters, the loading allowance for each POC allocated to industrial 
users was then converted to a uniform concentration using the average industrial flow 
of 4.87 MGD.  This flow was calculated by subtracting the domestic flow including I&I 
from the average WPCF influent flow of 12.82 MGD.  The calculated uniform 
concentration was then compared to the current SUO limit for that pollutant to 
consider whether changes to the SUO might be appropriate. 

If the current SUO limit is greater than the calculated uniform concentration, then 
either the SUO limit should be lowered to assure that the MAHL value for that 
parameter would not be exceeded or other control efforts targeted at specific 
pollutant sources should be initiated.  If the current SUO limit is less than the 
calculated uniform concentration, then the calculated uniform concentration could be 
considered to become the revised SUO limit if the difference between the two values 
is significant and other factors do not influence against such a change. 

The current SUO limits for some pollutants are given as Non-Detectable.  The 
appropriate method detection limits for these pollutants can be found on Page 26 of 
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the RIPDES permit (No. RI0100013).  The methodologies used in evaluating and 
recommending Local Limits for each pollutant of concern are discussed below. 

Arsenic  

The calculated MAHL for arsenic was determined to be 1.45 lbs/day; this value was 
reduced by one-quarter to 1.09 lbs/day to provide a safety factor.  The EPA value 
used in these calculations for the arsenic concentration in domestic wastewater is 
0.003 µg/L from the 1987 guidance document.  Using the domestic flow of 9.2 MGD, 
the domestic loading was calculated to be 0.20 lbs/day.  This loading was subtracted 
from the MAHL, resulting in an industrial allocation of 0.89 lbs/day.  The industrial 
allocation was converted to a uniform concentration of 22 µg/l using the total 
industrial flow of 4.87 MGD. 

The existing SUO limits the arsenic concentration at a non-detectable level.  The 
Method Detection Level for arsenic using EPA Method 200.9 is 0.005 mg/L.  Since 
the calculated uniform concentration is higher than the SUO limit for arsenic, the 
SUO limit can be increased.  This will provide an increased margin of safety against 
false positive analytical results for most industrial dischargers because the 
compliance criterion will be raised above the method detection limit.  The RIRRC 
landfill leachate is a significant contributor of arsenic to the WPF collection system.  
The landfill will need to take steps to reduce the discharge of arsenic even at the 
increased local limit recommended by this update. 

Beryllium  

The calculated MAHL for beryllium was determined to be 0.067 lbs/day; this value 
was reduced by one-quarter to 0.050 lbs/day to provide a uniform safety factor.  No 
actual or literature values for the domestic sewage concentration of beryllium were 
available; it was assumed to be at the detection limit of 0.0002 mg/l or 0.013 lbs/day 
for the Local Limits calculations.  The adjusted MAHL value minus the domestic 
allowance was converted to a uniform concentration of 0.9 µg/L using the total 
industrial flow rate of 4.87 MGD. 

The existing SUO limits the beryllium concentration at a non-detectable level.  The 
Method Detection Level (MDL) for beryllium using Standard Methods (18th Ed.) 
Method 3113B is 0.0002 mg/L.  Since the calculated uniform concentration is higher 
than the SUO limit for beryllium, the SUO limit could be increased somewhat.  
However, because there are no known industrial sources of beryllium discharge to 
the WPCF and because RIDEM does not have reason to apply numerical limits or 
monitoring requirements for beryllium in the WPCF RIPDES discharge permit, it is 
recommended that beryllium be dropped from the SUO. 
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Cadmium  

The calculated MAHL for cadmium was determined to be 0.420 lbs/day; this value 
was reduced by one-quarter to 0.315 lbs/day to provide a safety factor.  The median 
Cranston cadmium concentration for domestic wastewater that was used in these 
calculations is 0.9 µg/L.  Using the domestic flow of 7.95 MGD, the domestic loading 
was calculated to be 0.060 lbs/day.   This loading was subtracted from the adjusted 
MAHL, resulting in a headworks loading allocation of 0.255 lbs/day available for the 
industrial users.  For the total industrial flow of 4.87 MGD, this results in a calculated 
uniform concentration of 6.3 µg/l. 

The existing SUO limits the cadmium concentration in industrial discharges to 40 
µg/L.  Since the current SUO level is well above the calculated value needed to 
assure that the MAHL is not exceeded, the SUO limit should be reduced to the 
calculated uniform level of 6.3 µg/l.  This value is above the Method Detection Level 
of 1 µg/l for EPA Method 200.9 and therefore will provide improved protection for the 
WPCF and reliable analytical monitoring. 

Chromium  

The MAHL for chromium was determined to be 146.5 lbs/day; this value was reduced 
by one-quarter to 110 lbs/day to provide a safety factor.  The EPA value for the 
chromium concentration in domestic wastewater used for these calculations is 0.050 
mg/L from the 1987 Guidance document.  Using the domestic flow of 7.95 MGD, the 
domestic loading was calculated to be 3.3 lbs/day.  This loading was subtracted from 
the adjusted MAHL, resulting in an allocation of 107 lbs/day available to industrial 
users.  The industrial allocation was converted to a uniform concentration of 2.6 mg/l 
using the total industrial user flow of 4.87 MGD.  Since the calculated uniform 
concentration is significantly higher than the current SUO limit of 0.40 mg/l, it is 
recommended that the SUO limit be increased to the calculated uniform 
concentration level of 2.6 mg/l. 

Copper  

The MAHL for copper was determined to be 34.3 lbs/day.  This value was reduced by 
25% to 25.7 lbs/day to provide a safety factor.  The median Cranston domestic 
wastewater concentration of copper used in these calculations was 40 µg/L.  Using 
the domestic flow of 7.95 MGD, the domestic loading was calculated to be 2.65 
lbs/day.  This loading was subtracted from the adjusted MAHL, resulting in an 
allocation 23.1 lbs/day available to industrial users.  The industrial allocation was 
converted to a uniform concentration of 0.57 mg/l using the total industrial flow of 
4.87 MGD. Since the current SUO limit of 1.0 mg/l is higher than the calculated 
uniform concentration, it is recommended that the SUO limit be reduced to 0.57 mg/l 
for Copper. 
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Lead 

The MAHL for lead was determined to be 0.216 lbs/day.  This value was reduced by 
25% to 0.162 lbs/day to provide a safety factor.  Using the domestic flow of 7.95 
MGD and the median domestic lead concentration of 6.4 µg/L, the domestic loading 
was calculated to be 0.42 lbs/day.  This loading was subtracted from the adjusted 
MAHL, resulting in a negative value indicating that no allocation is available for 
industrial users.  The following table and discussion provides background on lead 
concerns at the WPCF.   

Table 4 - 2002-2006 WPCF Lead Monitoring 
 Lead Table - Events where effluent Pb >10 ug/L 

Date Inf Lead 
(ug/L) 

Eff Lead, Sol 
(ug/L) 

Sol Eff Lead / 
Inf Lead (%) 

Eff Lead Tot 
(ug/L) Eff TSS (mg/l) 

6/4/2002 12     12 10 
8/27/2002 14     64 4 
11/5/2002 12     83 7 
2/25/2003 9     74 20 
3/23/2003 148     99 8 
4/18/2003 7     43   
4/22/2003 65     59 6 
5/5/2003 48     19 206 

5/25/2003 12     14 184 
5/30/2003 26     13 11 
6/21/2003 53 24 45% 13 136 
6/22/2003 62     11 61 
7/1/2003 59 26 44% 24 194 
8/7/2003 266 29 11% 13   

8/20/2003 260 14 5% 30 7 
8/31/2003 22 13 59% 12 6 
9/1/2003 20 13 65% 14 10 
9/3/2003 28 6 21% 16   

10/15/2003 20 6 30% 23 10 
12/23/2003 9 1 11% 11 61 

6/3/2004 14 1 7% 90   
10/29/2005   1   14 10 
11/8/2005 40 1 3% 14.3 6 
5/12/2006 8 1 13% 16   

10/27/2006       11   
10/31/2006 6 2 31% 21 7 
11/7/2006       12 100 

Notes: There were 27 incidents where effluent lead was greater than 10 ug/L 
 There were 8 events where eff TSS was > 20 mg/l; there were 6 events with no TSS value 
There were two instances that were likely related to TSS based on TSS before the date & after 
During the 2003 event, it appeared that there was plant pass-through of lead based on influent 
values and a higher level of soluble lead.  Measures will need to be taken to sample portions of 

the collection system for isolation in the event that this were to happen again. 
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In 2003, there were issues with insufficient nitrification that required an increase in 
the plant's treatment biosolids inventory.  When the inventory was increased, 
secondary issues developed with solids management and denitrification in the 
secondary clarifiers.  In the same time frame, the WPCF experienced some 
exceedingly high influent values for lead.  From February through December 2003, 
the WPCF reported two monthly average discharge violations and nineteen daily 
maximum violations for lead.  The convergence of these issues prompted RIDEM to 
request an investigation. 

The RIPDES permit limit for lead at that time was the quantitation limit, 10 µg/L.  
However, the pre-2000 limit was initially stayed with a daily maximum limit of 40 µg/L 
and a monthly average limit of 30 µg/L.  It was expressed by the City that the WPCF 
would have a difficult time achieving the 2000 permit limit of 10 µg/L.  About a year 
before the 2003 excursions, RIDEM issued a letter noting that based on recent data, 
it appeared that the plant could maintain compliance and that the 10 µg/L monthly 
limit was to go into effect. 

The plant has tested for lead on a daily basis for most of the duration since the 2003 
event.  The plant also began to preserve daily samples so that in the event of a lead 
excursion, the sample could be further tested for soluble lead.  The future permit limit 
is now set at the revised quantitation limit of 3 µg/L.  Veolia provided comments on 
the draft permit noting that the WPCF may not be able to meet the 3 µg/L limit based 
on effluent data since 2003.  See attached Request for Stay regarding the 2008 
permit attached as Appendix D. 

Negotiations are pending regarding implementation of the lead limit.  It is anticipated 
that ultimately the City and Veolia will enter into a consent agreement with RIDEM 
that will allow a schedule of the stay to remain until it is determined if further 
treatment is required to comply with all new RIPDES permit limits.  Because the lead 
in the final effluent is mostly in particulate form and because filtration of the effluent is 
likely required in order to meet the new phosphorus limits, the plant will likely be able 
to reliably meet the future lead limits once filtration is added. 

For the period of March 2008 through February 2009, the effluent lead concentration 
from the WPCF averaged 1.1 µg/L, below the revised quantitation limit of 3 µg/L.  
Historical effluent lead excursions have been mostly associated with elevated effluent 
TSS concentrations that will be avoided in the future assuming that effluent filtration 
will be added as an upgrade.  For these reasons, it is recommended that the existing 
SUO limit for lead of 0.30 mg/l remain in effect and that the current increased 
monitoring efforts be continued. 

Mercury  

The MAHL for mercury was determined to be 0.063 lbs/day.  This value was reduced 
to 0.047 lbs/day to provide a safety factor of one-quarter.  As described above in 
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Section 8 – Current Conditions – Mercury, we have used the background value for 
mercury in domestic sewage of 138 ppt obtained from a recent nationwide study by 
the Association of Metropolitan Sewerage Agencies (AMSA).  Using the domestic 
flow of 7.95 MGD, the domestic loading was calculated to be 0.00915 lbs/day.  This 
loading was subtracted from the adjusted MAHL, resulting in an allowable headworks 
loading from industry of 0.054 lbs/day.  The allowable mass loading was then 
converted to a uniform concentration of 0.0009 mg/l using the total industrial flow of 
4.87 MGD. 

The existing SUO limits the mercury concentration at a non-detectable level.  The 
Method Detection Level (MDL) for mercury using EPA Test Method 245.1 is 0.0005 
mg/L.  Since the calculated uniform concentration for industrial discharges is higher 
than the MDL for the analytical procedure, it is recommended that the SUO limit for 
mercury be raised to the calculated uniform concentration level of 0.0009 mg/l. 

Nickel  

The MAHL for nickel was determined to be 42.2 lbs/day.  This value was reduced to 
31.65 lbs/day to provide a safety factor of one-quarter.  The median Cranston 
domestic wastewater concentration of nickel was < 0.005 and the detection limit 
value was used in these calculations.  Using the domestic flow of 7.95 MGD, the 
domestic loading was calculated to be 0.33 lbs/day.  This loading was subtracted 
from the adjusted MAHL, resulting in an allocation of 31.3 lbs/day available to 
industrial users.  The allocation was converted to a uniform concentration of 0.77 
mg/l using the total industrial flow of 4.87 MGD. 

The uniform concentration was compared with the existing SUO limit of 0.70 mg/l.  
Since the SUO limit is lower than the uniform concentration, it is recommended that 
the SUO limit be raised to the calculated uniform concentration level of 0.77 mg/l. 

Silver  

The MAHL for silver was determined to be 6.36 lbs/day.  This value was reduced to 
4.77 lbs/day to provide a uniform safety factor of one-quarter.  The median Cranston 
domestic concentration of silver was < 0.0002 and the detection limit value was used 
in these calculations.  Using the domestic flow of 7.95 MGD, the domestic loading 
was calculated to be 0.013 lbs/day.  This loading was subtracted from the adjusted 
MAHL, resulting in an industrial allocation of 4.76 lbs/day available to industrial users.  
The industrial allocation was converted to a uniform concentration of 0.12 mg/l using 
the total industrial flow of 4.87 MGD. 

The existing SUO limits the silver concentration to 0.10 mg/l for industrial discharges.  
Since the SUO limit is lower than the uniform concentration, it is recommended that 
the SUO limit be raised to the calculated uniform concentration level of 0.12 mg/l. 
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Zinc  

The MAHL for zinc was determined to be 43.9 lbs/day.  This value was reduced to 
32.9 lbs/day to provide a safety factor of one-quarter.  The median Cranston 
domestic wastewater concentration of zinc used in these calculations was 0.06 mg/L.  
Using the domestic flow of 7.95 MGD, the domestic loading was calculated to be 4.0 
lbs/day.  This loading was subtracted from the adjusted MAHL, resulting in an 
industrial allocation of 28.9 lbs/day available to industrial users.  The industrial 
allocation was converted to a uniform concentration of 0.71 mg/l using the total 
industrial flow of 4.87 MGD. 

The uniform concentration was compared with the existing SUO limit of 1.0 mg/l. 
Since the SUO limit is higher than the uniform concentration, it is recommended that 
the SUO limit should be lowered to the calculated uniform concentration level of 0.71 
mg/l. 

Cyanide  

The MAHL for cyanide was determined to be 15.1 lbs/day.  This value was reduced 
by one-quarter to 11.3 lbs/day to provide a safety factor.  The median Cranston 
domestic wastewater concentration of cyanide was < 0.010 mg/l and that detection 
limit value was used in these calculations.  Using the domestic flow of 7.95 MGD, the 
domestic loading was calculated to be 0.66 lbs/day.  This loading was subtracted 
from the adjusted MAHL, resulting in an allocation of 10.6 lbs/day available to 
industrial users.  The industrial allocation was converted to a uniform concentration of 
0.26 mg/l using the total industrial flow of 4.87 MGD. 

The existing SUO limits the total cyanide concentration in an industrial discharge to 
0.30 mg/l.  There was some consideration of converting to the available cyanide 
monitoring procedure for the SUO in order to be consistent with the available cyanide 
effluent limit for the WPCF in the NPDES permit.  The available cyanide analysis has 
a lower Method Detection Limit than total cyanide and it appears to have a higher 
degree of precision on Cranston wastewaters.  However, monitoring experience at 
Cranston has shown that the total cyanide and available cyanide procedures yield 
very similar results on influent wastewaters.  That monitoring experience also 
supports the fact that essentially all of the influent total cyanide is available cyanide, 
and therefore is both reactive and bio-degradable by an acclimated biomass.  
Because the total cyanide procedure has historically been referenced in the SUO, is 
a more conservative approach than available cyanide for monitoring industrial 
wastewaters, and is less costly per analytical procedure than available cyanide, it 
was decided to remain with a total cyanide limit in the SUO.  Based upon these local 
limits calculations, the SUO total cyanide limit should be reduced from 0.30 mg/l to 
0263 mg/l for industrial dischargers. 
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Tetrachloroethylene 

The MAHL for tetrachloroethylene was determined to be 5.4 lbs/day.  This value was 
reduced to 4.05 lbs/day to provide a safety factor of one-quarter.  The median 
Cranston domestic concentration of tetrachloroethylene was < 1 µg/l and the 
detection limit value was used in these calculations.  Using the domestic flow of 7.95 
MGD, the domestic loading was calculated to be 0.07 lbs/day.  This loading was 
subtracted from the adjusted MAHL, resulting in an industrial allocation of 3.98 
lbs/day available to industrial users. 

A uniform tetrachloroethylene limitation for the combined industrial flow of 4.87 MGD 
would be 0.098 mg/L.  However, it does not appear that there is a need to add a limit 
to the SUO.  Limited monitoring data for the WPCF influent has shown that the 
influent tetrachloroethylene concentration is typically less than 0.01 mg/l and less 
than 1 lb/day, well below the adjusted MAHL.  The current SUO limit on TTO 
compounds covers industrial dischargers that may use tetrachloroethylene and 
appears to provide adequate protection for the WPCF without a specific numerical 
SUO limitation on tetrachloroethylene.  Therefore, because tetrachloroethylene does 
not appear to be a potential threat to WPCF operation, it is not regulated in the 
RIPDES permit, and the SUO TTO limit provides back-up protection against new 
industrial sources of tetrachloroethylene, it is recommended that no numerical 
limitation for be included in the SUO. 

pH  

As discussed in Section 6, there are potential minor benefits to both the WPCF and 
to industrial dischargers to expand the allowable pH range for industrial dischargers 
from the current range limit of 5.5 to 9.5 to and expanded range limit of 5.5 to 10.5.  
The production of carbon dioxide within the WPCF aeration tanks during biological 
treatment will assure that the proper treatment pH is maintained while potential 
providing a small increase in the pH within the collection system and a small 
incremental amount of alkalinity within the WPCF to reduce chemical additions 
needed to offset alkalinity consumption occurring during the biological oxidation of 
ammonia. 

Oil & Grease  

As discussed in Section 8, O&G is not an appropriate parameter for a MAHL analysis 
because the headworks loading does not have a direct impact on effluent quality or 
treatment process stability.  Industrial and commercial O&G discharges should be 
limited because of the potential for sewer obstructions or aesthetic problems such as 
odors.  SUO limitations are typically expressed as concentration limitations based 
upon historical experience indicating the levels at which most types of potential 
problems are avoided or readily managed.  The existing Cranston SUO limits for 
O&G should be retained when the current SUO is updated. 
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Section 10 
Evaluation of Pollutants Not Regulated by the Existing 
Sewer Use Ordinance  

Additional pollutants of concern for the WPCF that are not currently regulated by 
limits in the City of Cranston Sewer Use Ordinance (SUO) are carbonaceous 
biochemical oxygen demand (CBOD5), total nitrogen, phosphorus and sulfate.  This 
section discusses the methodology for evaluating these pollutants. 

CBOD5  
The MAHL for CBOD5 was formulated on the basis of the Cranston WPCF’s 
maximum monthly-average influent CBOD5 process capacity, inclusive of trucked 
septage, which was determined to be 31,500 lbs/day as developed via process 
modeling in the October 2011 Facility Plan Amendment.  The MAHL for CBOD5 was 
determined to be 29,832 lbs/day after deducting the maximum month plant septage 
BOD loading of 1,668 lbs/day.  The maximum month plant septage loading was 
based on actual data from January 2007 through August 2011.  Since the intent of 
Cranston's Local Limits program is to have a 15% safety factor for CBOD5 between 
actual loadings and maximum allowable loadings, then the MAHL value inclusive of 
the safety factor would be reduced to 25,357 lbs/day as CBOD5. 

The actual annual average BOD5 loading to the WPCF in 2010 was approximately 
30,500 lbs/day.  This is assumed to be equivalent to a CBOD5 loading of about 
25,900 lbs/day using a CBOD5/BOD5 ratio of 0.85.  In order to bring the actual plant 
loading into the range of the MAHL value with the safety factor applied, the actual 
loadings would need to be reduced.  Since such reduction cannot come from the 
domestic loading, it must be achieved by reduction of the industrial, commercial 
and/or institutional loadings. 

It is recommended that an average monthly loading limit of 1198 lbs/day CBOD5 for 
users under specific SIC categories be added to the SUO as a means of reducing the 
WPCF influent CBOD5 loads and helping to maintain influent loads below the 
maximum monthly-average treatment capability and process capacity developed 
based upon process modeling in the October 2011 Facilities Plan Amendment.  The 
detailed rationale for proposing the CBOD5 limit as a mass loading limit applied only 
to specific SIUs rather than a uniform concentration limit applicable to all non-
domestic dischargers is discussed in detail in Appendix E of this report.  The affected 
SIC users are: 
   • 7213 – Linen Supply 
   • 7218 – Industrial Launderers 

   • 2086 – Bottling – Soft Drinks 
   • 4953 – Refuse Systems 
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A second monthly average loading limit of 334 lbs/day CBOD5 is also recommended 
to be applied to any industry classified as an SIU that engages in food processing 
(not including food establishments and not including SIC 2086).  A third monthly 
average loading limit of 50 lbs/day CBOD5 is recommended for SIU industries within 
SIC code 4911 - Electric Services.  For the SIU’s that do not fall under food 
processing or the SIC’s mentioned above, it is recommended that a routine 
monitoring under the MIPP program be performed and that a monthly average 
CBOD5 limit of 25 lb/day CBOD5 be implemented for these users. 

Total Nitrogen  

The MAHL for total nitrogen has been formulated on the basis of the Cranston 
WPCF's maximum month design influent total nitrogen process capacity developed in 
the October 2011 Facility Plan Amendment.  For municipal wastewater treatment 
plants, the influent concentration of oxidized forms of nitrogen (nitrite and nitrate) is 
typically negligible or zero.  Therefore, the influent total nitrogen concentration is 
essentially the same value as the Total Kjehldahl Nitrogen (TKN) concentration 
(organic nitrogen plus ammonia-nitrogen).  In taking a conservative approach to the 
total nitrogen MAHL calculation, it is assumed that essentially all of the influent 
organic nitrogen could be converted to ammonia-nitrogen within the treatment 
process.  Therefore, essentially all of the influent TKN must be nitrified, and most of it 
also subsequently denitrified, in order to comply with the various nitrogen discharge 
requirements of the current RIPDES permit. 

The MAHL for total nitrogen was determined based on the maximum month design 
influent TKN process capacity of 4,485 lbs/day as N after deducting the maximum 
month plant septage TKN loading to the Headworks of 515 lbs/day as estimated in 
the October 2011 Facility Plan Amendment.  This value was reduced to 3,812 lbs/day 
to provide a safety factor of 15%.  The median Cranston monitoring data value for the 
TKN concentration in domestic wastewater is 27 mg/L.  Using the domestic flow of 
7.95 MGD, the domestic loading was calculated to be 1,790 lbs/day as N.  This 
loading was subtracted from the adjusted MAHL, resulting in an industrial allocation 
of 2,022 lbs/day as N available for industrial users.  The industrial allocation was 
converted to a uniform concentration of 50 mg/l using the total industrial flow of 4.87 
MGD. 

Unlike the case for CBOD5 above, there are not large numbers of industrial, 
commercial and/or institutional dischargers that may be exceeding a proposed 
concentration limit of 50 mg/l as total nitrogen.  On the contrary, it appears that only 
the RIRRC discharge has both a high concentration and high mass loading of total 
nitrogen, currently nearly all as ammonia.  Therefore, there does not appear to be a 
need to apply the proposed total nitrogen limit as a mass loading limit or to focus the 
limit only on SIUs; an SUO concentration limit will meet the objectives of the IPP for 
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total nitrogen as it does for all of the other proposed SUO parameters with the 
exception of CBOD5 where a mass loading limit seems more appropriate. 

The existing SUO does not limit either ammonia or total nitrogen from industrial 
dischargers.  However, both of those parameters are tightly regulated in the RIPDES 
discharge permit.  Additionally, the RIPDES permit includes trigger points for influent 
loadings of total Kjeldahl nitrogen (TKN) and ammonia-nitrogen and the actual WPCF 
influent loadings are approaching those "trigger points".  Therefore, it appears that 
additional control of industrial discharges of ammonia and/or total nitrogen is 
warranted. 

Since wastewater nitrogen can be converted from one chemical form to another 
during wastewater treatment, and since all forms of wastewater nitrogen are 
regulated in the RIPDES discharge permit, it seems reasonable to apply a limit to 
total nitrogen as a means of controlling all forms.  A uniform concentration limit of 50 
mg/l as total nitrogen protects the WPFC without unduly burdening non-SIU 
dischargers. 

Total Phosphorus 

A MAHL value of 713 lbs/day was calculated for phosphorus based upon the 
seasonally most restrictive monthly average RIPDES permit effluent limits.  This 
value was reduced to 535 lbs/day to provide a uniform safety factor of one-quarter.  
An estimated Cranston domestic wastewater phosphorus concentration of 3.58 mg/l, 
based on WPCF influent monitoring, was used in these calculations.  Using the 
domestic flow of 7.95 MGD, the domestic loading was calculated to be 237 lbs/day.  
This loading was subtracted from the adjusted MAHL, resulting in an allocation of 298 
lbs/day available to industrial users.  The industrial allocation was converted to a 
uniform concentration of 7.3 mg/l using the total industrial flow of 4.87 MGD. 

Phosphorus is a special case because the WPCF has, by design, two treatment 
technologies for phosphorus that are subject to operator control and can be adjusted 
as needed to achieve compliance with the previous seasonally-variable effluent 
requirements.  The WPCF is capable of being operated in the A2O modification of 
the activated sludge process to achieve enhanced biological removal of phosphorus 
from the wastewater.  Also, the WPCF has capabilities to feed ferric chloride solution 
to both the plant influent and the process wastewater as it is returned to the treatment 
process.  The iron ions from the ferric chloride solution react with phosphate ions to 
precipitate iron phosphate that can be settled in the primary or secondary clarifiers 
and ultimately be removed from the WPCF via the incinerator ash rather than via the 
WPCF effluent. 

Unfortunately, these two treatment technologies are not capable of controlling 
effluent phosphorus to a concentration as low as the new permit limit of 0.1 mg/l for 
April 1 through October 31 of each year.  The small amount of residual TSS 
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remaining in the final effluent will normally contain enough phosphorus as either iron 
phosphate or bio-cellular phosphate to periodically exceed the new effluent 
requirement.  Therefore, it is likely that some form of tertiary phosphorus removal will 
be required at the Cranston WPCF for compliance with the new effluent limits. 

Because of the significant cost experienced by the WPCF in providing chemical 
treatment for phosphorus and the more stringent seasonal discharge limits that will 
require an upgrade of the WPCF treatment capabilities, it is appropriate for the SUO 
to include a limit for total phosphorus.  Therefore, it is recommended that the 
calculated total phosphorus local limit of 7.3 mg/l be added to the SUO. 

Sulfate  

As discussed in Section 6, sulfate has been included as a POC because of the 
potential for sewer system corrosion and treatment plant odors that may result from 
an industrial discharge of an elevated concentration or excessive mass load of 
sulfate.  However, little is currently known about the industrial contribution of sulfate 
to the WPCF wastewater due to a lack of monitoring data.  Therefore, it is 
recommended that a monitoring program be initiated to develop the necessary data 
to determine if control of industrial discharges of sulfate is needed and if so, at what 
level the control should be applied. 
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Section 11 
Evaluation of Cyanide  

The evaluations discussed in the previous sections indicate that the local limits for 
cyanide should be evaluated further.  Although the current SUO limit for Total 
cyanide is restrictive enough to ensure compliance with the facility effluent limitations, 
the cyanide from the scrubber at the WPCF must also be considered.  This source 
contributes to the cyanide loading of the WPCF regardless of the entry point of the 
scrubber wastewater into the WPCF treatment process.  The loading from this source 
exceeds the calculated MAHL for the facility but the potential inhibition of nitrification 
due to cyanide is generally related to concentration and not mass loading. 

With the BNR internal recycle streams, the WPCF has demonstrated diluted 
concentrations from internal recycle to result in an average concentration of cyanide 
in the first zone to be approximately 0.365 mg/L.  Furthermore, in the aerobic zones 
where nitrification occurs, it is a complete mix environment and based on observation 
of the biological cyanide basin, acclimation can be achieved at much higher loadings 
due to the rate of cyanide degradation far exceeding the mass rate applied to the 
basin.  Further discussion of cyanide can be found in Veolia’s submittal to RIDEM for 
the Sludge Order of Approval Application, submitted in 2008. 

From the data collected at the WPCF, it is obvious that cyanide is being added to the 
biological treatment system via wastewater other than the sewered influent.  During 
influent monitoring at the WPCF conducted from March 2008 through February 2009, 
nearly all of the raw influent data showed amenable cyanide in non-detectable 
amounts (<10 µg/L) and the highest sample measurement was 60 µg/L.  On the 
other hand, the process wastewater from the sludge dewatering and incineration 
system showed an average amenable cyanide concentration of 10.025 mg/l and a 
maximum sample measurement of 24.0 mg/l.   

To verify that the SIUs are not the source of the cyanide problem in the 2001 version 
of this Derivation Report, the cyanide loading contributed to the WPCF from the 31 
SIUs was determined from the SIU average flows and average cyanide 
concentrations.  The results of the sampling showed that the total SIU contribution of 
cyanide to the WPCF was approximately 0.12 lb/day.  In contrast, the current process 
water amenable cyanide loading to the WPCF activated sludge process has 
averaged 234 lbs/day for the March 2008 through February 2009 monitoring period.  
Therefore, scrubber wastewater contributes the overwhelming majority of the cyanide 
loading to the WPCF.  The SIUs and IUs are obviously not the source of the majority 
of the cyanide found in the WPCF. 

The uniform cyanide concentration that could be applicable to all industrial users was 
calculated as 0.26 mg/L in Section 9.  The current SUO limit for total cyanide is 0.30 
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mg/L.  This equates to about 12 lbs/day based on the total industrial flows.  That 
amount is almost negligible in comparison to the amount contributed by the scrubber.  
Therefore, it does not appear that the SUO currently provides any significant control 
over the WPCF total loading of cyanide.  However, to provide protection in the event 
of a new industrial source of cyanide, it is recommended that the SUO limit be 
retained and reduced slightly to the calculated local limit of 0.26 mg/l total cyanide. 
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Section 12 
Summary of Conclusions and Recommendations  

The following conclusions and recommendations were developed based upon each 
pollutant’s Maximum Allowable Headworks Loading (MAHL), a uniformly applied 
safety factor, the recommended local limit from current calculations and the current 
Sewer Use Ordinance (SUO) limit. 

Arsenic  

The existing SUO limits the arsenic concentration to Non-Detectable.  It is 
recommended that the limit be revised to 22 µg/l as calculated in Section 9.  Based 
on the available IPP monitoring data, it appears that the RIRRC landfill leachate 
discharge will require pretreatment under the new limit. 

Beryllium  

The existing SUO limits the beryllium concentration to Non-Detectable.  A potential 
numerical limit of 0.9 µg/l was calculated in Section 9.  However, because there are 
no known industrial discharges of this parameter to the WPCF and no RIPDES 
requirements for this parameter in the WPCF discharge permit, it is recommended 
that this parameter be eliminated from the SUO. 

Cadmium  

The existing SUO limits the cadmium concentration of industrial discharges to 0.04 
mg/L.  This report recommends lowering the local limit to 0.0063 mg/l as calculated in 
Section 9 as a means of assuring compliance with the RIPDES discharge permit 
requirements for this parameter.  It appears that most SIUs will not be impacted by 
this change other than to assure that the analytical detection level applied to their 
monitoring samples is sensitive enough for the revised limit. 

Chromium 

The existing SUO limits the chromium concentration of industrial discharges to 0.40 
mg/L.  This evaluation found that the current limit is unnecessarily restrictive and 
recommends that the SUO limit be increased to 2.6 mg/l as calculated in Section 9. 

Copper  

The existing SUO limit for copper is 1.00 mg/L.  This evaluation has determined that 
the SUO limit should be reduced to 0.57 mg/l to reduce the potential for nitrification 
inhibition at the WPCF.  It appears that most SIUs will not be impacted by this 
change. 
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Lead  

The existing SUO limits the lead concentration from industrial discharges to 0.30 
mg/L.  This report recommends keeping the current local limit of 0.30 mg/l in effect as 
explained in Section 9.  It appears that most SIUs will not be impacted by this 
change. 

Mercury  

The existing SUO limits the mercury concentration to Non-Detectable.  This 
evaluation recommends that the SUO limit be raised to 0.0009 mg/l. 

Nickel  

The existing SUO limit for nickel is 0.70 mg/L.  This evaluation recommends that the 
SUO limit can be raised to 0.77 mg/l as calculated in Section 9. 

Silver  

The existing SUO limits the silver concentration in industrial discharges to 0.10 mg/L.  
This report recommends raising the limit to 0.12 mg/l as calculated in Section 9. 

Zinc  

The existing SUO limit for zinc is 1.00 mg/L.  This evaluation has determined that the 
SUO limit should be reduced to 0.71 mg/l to reduce the potential for nitrification 
inhibition at the WPCF. 

Cyanide 

The current total cyanide limit in the SUO is 0.30 mg/L.  Revising this limit is unlikely 
to have any measurable impact on the effluent compliance of the WPCF since the 
industrial discharge sources are very minor in comparison to the amount contributed 
by the WPCF incinerator scrubber blowdown.  However, for protection against 
possible future increased industrial discharges of cyanide, it is recommended that the 
SUO limit be retained and reduced slightly to 0.26 mg/l total cyanide as calculated in 
Section 9. 

Tetrachloroethylene 

Because tetrachloroethylene does not appear to be a potential threat to WPCF 
operation, it is not regulated in the RIPDES permit, and the SUO TTO limit provides 
back-up protection against new industrial sources of tetrachloroethylene, it is 
recommended that no numerical limitation for tetrachloroethylene be added to the 
SUO. 
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Volatile Organic Compounds (VOCs) and Semi-Volatile Organic Compounds 

The current SUO has limits for the following composite categories of organic 
pollutants:  polychlorinated biphenyls (PCBs) and Total Toxic Organics (TTO), but not 
for the two groupings of organic POCs selected for Cranston.  It appears that the 
organic POCs are adequately controlled by the existing limits.  Therefore, no 
changes are recommended to the organic limits of the SUO. 

CBOD5  

There is no current SUO limit for CBOD5 or any form of biochemical oxygen demand.  
It is recommended that an average monthly loading limit of 1198 lbs/day CBOD5 for 
users classified as SIUs under specific SIC categories be added to the SUO as a 
means of reducing plant influent CBOD5 loads that could impact WPCF compliance 
with the new RIPDES discharge limitations.  This will help to maintain the WPCF 
influent CBOD5 below the maximum monthly-average treatment capability and 
process capacity identified in the October 2011 Facilities Plan Amendment.  The 
rationale for proposing the CBOD5 limit as a mass loading limit applied only to 
specific SIUs rather than a uniform concentration limit applicable to all non-domestic 
dischargers is discussed in detail in Appendix E of this report.  The affected SIC 
users are: 

   • 7213 – Linen Supply 

   • 7218 – Industrial Launderers 
   • 2086 – Bottling – Soft Drinks 
   • 4953 – Refuse Systems 

It is also recommended that an average monthly limit of 334 lbs/day CBOD5 be 
applied to any industry classified as an SIU that engages in food processing (not 
including food establishments and not including SIC 2086).  And for SIUs under SIC 
4911, an average monthly limit of 50 lbs/day CBOD5 is recommended. 

For the SIU’s that do not fall under food processing or the SIC’s mentioned above, it 
is recommended that a routine monitoring under the MIPP program be performed 
and that an average monthly CBOD5 limit of 25 lb/day CBOD5 be implemented for 
these users. 

Finally, language in the ordinance reflecting the authority of the City to apply SIC-
specific limits to any new users that are categorized under an SIC code for an 
industry that the City currently does not regulate is recommended under this report.  
All other general industrial / commercial categories are considered uncontrolled with 
respect to BOD5 and CBOD5.  If further evaluation and/or feasible treatment 
technologies become available for these uncontrolled sources, the City may consider 
regulating the uncontrolled user categories in the future. 
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It is recommended that all the CBOD5 mass loading limits be based on a monthly 
average loading, since the derivation of the limit is based on maximum monthly 
loading limits. 

Total Nitrogen 

There is no current SUO limit for total nitrogen or any forms of nitrogen including 
ammonia.  It is recommended that a total nitrogen limit of 50 mg/L be added to the 
SUO as a means of controlling industrial discharger ammonia and other forms of 
wastewater nitrogen that could also impact WPCF compliance with the new RIPDES 
discharge limitations. 

Total Phosphorus  

Because of the more stringent seasonal discharge limits that will probably require an 
upgrade of the WPCF treatment capabilities and the significant cost experienced by 
the WPCF in providing chemical treatment for phosphorus, it is recommended that a 
total phosphorus local limit of 7.3 mg/l as calculated in Section 9 be added to the 
SUO. 

Sulfate  

Due to the lack of an adequate database on industrial discharges of sulfate, no new 
limits for sulfate are recommended at this time.  However, it is recommended that a 
monitoring program be initiated to characterize current conditions for industrial 
discharges of sulfate and assess whether IPP controls for sulfate may be warranted 
for health and safety reasons and to protect infrastructure against excess corrosion. 

pH  

The existing SUO limits industrial discharges to a pH range from 5.5 to 9.5.  For 
some dischargers of alkaline wastewater, this necessitates an operating cost for pH 
neutralization with no apparent benefit to the collection system or WPCF.  
Additionally, the potential for sulfide odor problems may actually be increased 
because of the mandated pH reduction for alkaline wastewaters.  This evaluation has 
determined that the allowable pH range for industrial discharges should be expanded 
to an upper limit of 10.5 without risk to the WPCF performance. 

Oil & Grease 

The existing SUO limits O&G discharges with concentration limitations in two 
categories in accordance with whether the material originated from petroleum or 
whether it originated from an animal or vegetable substance.  The existing limits, in 
conjunction with inspections, sewer cleanings and enforcement actions when 
needed, appear to provide adequate control of industrial discharges.  No changes to 
the SUO limits for this parameter are recommended; the existing limits should be 
retained. 
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Figure 1 
Cranston WPCF Process Flow Diagram  
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Appendix A 
Significant Industrial User (SIU) Data Summary 
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Appendix B 
Cranston WPCF Monitoring Data Summary 
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Appendix C 
Allowable Headworks Loading & Local Limits Calculation Sheets and 

Cranston Background Domestic Sewage Monitoring Data 

  



Appendix C

 TABLE 1 
 

Local Limits Calculations Based on NPDES Daily Max. Effluent Limits
(all calculated values developed using appropriate headworks equations as detailed below the table)
Parameters and values shown in bold represent the most limiting headworks loading allowance - the MAHL

Pollutant (MGD) (MGD) (%) (mg/l) (MGD) (lbs/day) (%) (lbs/day)  (mg/l)
(Qind) (Qpotw) (Rpotw) (Ccrit) (Qdom) (Lhw) (SF)  (Lind)  (Cind)

Total Nitrogen 4.87 12.82 95.0 3.0 27 7.95 6415 25.0 1790 3021 74 Cranston Cranston
Arsenic 4.87 12.82 66.0 0.558 0.003 7.95 175.5 25.0 0.199 131.406 3.235 EPA EPA

Beryllium 4.87 12.82 61.0 0.0108 < 0.0002 7.95 2.961 25.0 < 0.0133 2.2074 0.0543 EPA EPA
Cadmium 4.87 12.82 72.0 0.0096 0.0009 7.95 3.666 25.0 0.060 2.690 0.066 EPA Cranston
Chromium 4.87 12.82 87.0 2.7 0.05 7.95 2221 25.0 3.3 1662.2 40.9 EPA EPA

Copper 4.87 12.82 89.1 0.098 0.04 7.95 96.13 25.0 2.65 69.44 1.71 EPA Cranston
Lead 4.87 12.82 83.2 0.0087 0.0064 7.95 5.537 25.0 0.424 3.728 0.092 EPA Cranston

Mercury 4.87 12.82 97.0 0.003558 0.0001 7.95 12.681 25.0 0.0091 9.5013 0.2339 AMSA AMSA
Nickel 4.87 12.82 50.1 1.84 < 0.005 7.95 394.2 25.0 < 0.33 295.36 7.27 EPA Cranston

Phosphorus 4.87 12.82 98.5 - 3.58 7.95 - 25.0 237.4 - - Cranston Cranston
Silver 4.87 12.82 80.0 0.0119 0.0002 7.95 6.362 25.0 0.013 4.758 0.12 EPA Cranston

Tetrachloroethylene 4.87 12.82 85.0 0.346 < 0.001 7.95 246.6 25.0 < 0.066 184.903 4.552 Cranston Cranston
Zinc 4.87 12.82 84.7 0.212 0.06 7.95 148.15 25.0 3.98 107.13 2.64 EPA Cranston

Cyanide 4.87 12.82 94.1 0.0361 < 0.010 7.95 65.4 25.0 < 0.66 48.40 1.19 Cranston Cranston
(Qind) = Industrial Users total discharge flow to POTW in Million Gallons per Day (MGD)

(Qpotw) = POTW's average influent flow in MGD.
(Rpotw) = Removal efficiency across POTW as percent.

(Ccrit) = NPDES monthly maximum permit limit for a particular pollutant in mg/l.
(Qdom) = Domestic/commercial background flow in MGD.
(Cdom) = Domestic/commercial background concentration for a particular pollutant in mg/l.

(Lhw) = Maximum allowable headworks pollutant loading to the POTW in pounds per day (lbs/day).
(Ldom) = Domestic/commercial background loading to the POTW for a particular pollutant (lbs/day).

(Lind) = Maximum allowable industrial loading to the POTW (lbs/day)
(Cind) = Industrial allowable local limit for a given pollutant in mg/l.

(SF) = Safety factor as a percent. 
Lhw = (8.34 x Ccrit x Qpotw)/(1-Rpotw/100)

Ldom = (Cdom x Qdom)/8.34
Lind = Lhw x [1-(SF/100)] - Ldom
Cind = Lind/(8.34 x Qind)
8.34 = unit conversion factor
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  TABLE 2     

Local Limits Calculations Based on NPDES Monthly Avg. Effluent Limits and Process Capacities (Total N & cBOD5)
(all calculated values developed using appropriate headworks equations as detailed below the table)
Parameters and values shown in bold represent the most limiting headworks loading allowance - the MAHL

Pollutant (MGD) (MGD) (%) (mg/l) (MGD)  (lbs/day) (%) (lbs/day) (mg/l)
(Qind) (Qpotw) (Rpotw) (Ccrit) (Qdom) (Lhw) (SF) (Ldom) (Lind) (Cind)

Total Nitrogen 4.87 12.82 - - 27 7.95 4,485 15.0 1,790 2,022 50 n/a Cranston
cBOD5 4.87 12.82 - - 159 7.95 29,832 15.0 10,573 14,785 364 n/a Cranston
Arsenic 4.87 12.82 66.0 0.0046 0.003 7.95 1.447 25.0 0.199 0.886 0.022 EPA EPA

Beryllium 4.87 12.82 61.0 0.0002448 < 0.0002 7.95 0.067 25.0 < 0.0133 0.0371 0.0009 EPA EPA
Cadmium 4.87 12.82 72.0 0.0011 0.0009 7.95 0.420 25.0 0.060 0.255 0.0063 EPA Cranston
Chromium 4.87 12.82 87.0 0.312 0.05 7.95 256.6 25.0 3.3 189.1 4.7 EPA EPA

Copper 4.87 12.82 89.1 0.0422 0.04 7.95 41.39 25.0 2.65 28.39 0.70 EPA Cranston
Lead 4.87 12.82 83.2 0.00034 0.0064 7.95 0.216 25.0 0.424 -0.26 -0.006 EPA Cranston

Mercury 4.87 12.82 97.0 0.0000176 0.0001 7.95 0.063 25.0 0.0091 0.0379 0.0009 AMSA AMSA
Nickel 4.87 12.82 50.1 0.197 < 0.005 7.95 42.21 25.0 < 0.33 31.33 0.77 EPA Cranston

Phosphorus 4.87 12.82 98.5 0.1 3.58 7.95 712.8 25.0 237.4 297.2 7.3 Cranston Cranston
Silver 4.87 12.82 80.0 - 0.0002 7.95 - 25.0 0.013 - - EPA Cranston

Tetrachloroethylene 4.87 12.82 85.0 0.0076 < 0.001 7.95 5.417 25.0 < 0.066 3.997 0.098 Cranston Cranston
Zinc 4.87 12.82 84.7 0.127 0.06 7.95 88.75 25.0 3.98 62.58 1.54 EPA Cranston

Cyanide 4.87 12.82 94.0 0.0085 < 0.010 7.95 15.1 25.0 < 0.66 10.70 0.26 Cranston Cranston
(Qind) = Industrial Users total discharge flow to POTW in Million Gallons per Day (MGD)

(Qpotw) = POTW's average influent flow in MGD. (SF) = Safety factor as a percent. 
(Rpotw) = Removal efficiency across POTW as percent. Lhw = (8.34 x Ccrit x Qpotw)/(1-Rpotw/100)

(Ccrit) = NPDES monthly maximum permit limit for a particular pollutant in mg/l. Ldom = (Cdom x Qdom)/8.34
(Qdom) = Domestic/commercial background flow in MGD. Lind = Lhw x [1-(SF/100)] - Ldom
(Cdom) = Domestic/commercial background concentration for a particular pollutant in mg/l. Cind = Lind/(8.34 x Qind)

(Lhw) = Maximum allowable headworks pollutant loading to the POTW in pounds per day (lbs/day). 8.34 = unit conversion factor
(Ldom) = Domestic/commercial background loading to the POTW for a particular pollutant (lbs/day).

(Lind) = Maximum allowable industrial loading to the POTW (lbs/day)
(Cind) = Industrial allowable local limit for a given pollutant in mg/l.

Notes:
1.  MAHL is based on maximum month total nitrogen process capacity per Wright-Pierce Draft Facility Plan Amendment (October 2011), Table 7-2 [5,000 
lbs/day LESS maximum month septage total nitrogen of 515 lbs/day (Page 3-16)] for determining the TN Limit.

2.  CBOD5 domestic loading is estimated based on 85% of BOD5 based on literature value of 0.17 lbs/day BOD5 per capita using 91% of 80,403 capita per the 
Draft Facility Amendment Section 4.3.1:  

                     (0.17 lb BOD5/day/capita)(0.85mg/L CBOD5 / BOD5) * (80,403 total capita) *( 91% percentage of capita sewered)  = 10,573 lbs/day domestic CBOD5 

loading
3.  MAHL is based on maximum month CBOD5 process capacity per the Wright-Pierce Draft Facility Plan Amendment (October 2011), Table 7-2 [(31,500 
lbs/day CBOD5) LESS maximum month septage loading of (1,668 lbs/day CBOD5) based on actual septage BOD data from January 2007 through August 2011]
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  TABLE 3     

      Local Limits Calculation Based on Activated Sludge Inhibition Levels
(all calculated values developed using appropriate headworks equations as detailed below the table)
Parameters and values shown in bold represent the most limiting headworks loading allowance - the MAHL

Pollutant (MGD)  (MGD) (%) (mg/l) (MGD) (lbs/day) (%)  (lbs/day) (lbs/day)  (mg/l)
(Qind) (Qpotw) (Rprim) (Ccrit) (Qdom) (Lhw) (SF)   (Ldom) (Lind)  (Cind)

Total Nitrogen 4.87 12.82 10.0 480 27 7.95 57023 25.0 1790 40977 1009 Cranston Cranston
Arsenic 4.87 12.82 38.0 0.1 0.003 7.95 17.24 25.0 0.199 12.735 0.314 EPA EPA

Beryllium 4.87 12.82 12.0 - < 0.002 7.95 - 25.0 < 0.1326 - - EPA EPA
Cadmium 4.87 12.82 15.0 5 0.0009 7.95 629 25.0 0.060 471.641 11.612 EPA Cranston
Chromium 4.87 12.82 27.0 50 0.05 7.95 7323 25.0 3.3 5489.1 135.1 EPA EPA

Copper 4.87 12.82 22.0 1 0.04 7.95 137.1 25.0 2.65 100.15 2.47 EPA Cranston
Lead 4.87 12.82 57.0 30 0.0064 7.95 7459 25.0 0.424 5594.164 137.734 EPA Cranston

Mercury 4.87 12.82 10.0 0.5 0.0001 7.95 59.4 25.0 0.0091 44.5404 1.0966 EPA AMSA
Nickel 4.87 12.82 14.0 3 < 0.005 7.95 373.0 25.0 < 0.33 279.40 6.88 EPA Cranston

Phosphorus 4.87 12.82 50.0 - 3.58 7.95 - 25.0 237.4 - - Cranston Cranston
Silver 4.87 12.82 20.0 - 0.0002 7.95 - 25.0 0.013 - - EPA Cranston

Tetrachloroethylene 4.87 12.82 4.0 - < 0.001 7.95 - 25.0 < 0.066 - - Cranston Cranston
Zinc 4.87 12.82 27.0 5 0.06 7.95 732.3 25.0 3.98 545.26 13.42 EPA Cranston

Cyanide 4.87 12.82 27.0 4 < 0.010 7.95 585.9 25.0 < 0.66 438.73 10.80 EPA Cranston
(Qind) = Industrial Users total discharge flow to POTW in Million Gallons per Day (MGD)

(Qpotw) = POTW's average influent flow in MGD.
(Rprim) = Removal efficiency across primary treatment as percent

(Ccrit) = NPDES monthly maximum permit limit for a particular pollutant in mg/l.
(Qdom) = Domestic/commercial background flow in MGD.
(Cdom) = Domestic/commercial background concentration for a particular pollutant in mg/l.

(Lhw) = Maximum allowable headworks pollutant loading to the POTW in pounds per day (lbs/day).
(Ldom) = Domestic/commercial background loading to the POTW for a particular pollutant (lbs/day).

(Lind) = Maximum allowable industrial loading to the POTW (lbs/day)
(Cind) = Industrial allowable local limit for a given pollutant in mg/l.

(SF) = Safety factor as a percent. 
Lhw = (8.34 x Ccrit x Qpotw)/(1-Rprim/100)

Ldom = (Cdom x Qdom)/8.34
Lind = Lhw x [1-(SF/100)] - Ldom
Cind = Lind/(8.34 x Qind)
8.34 = unit conversion factor
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  TABLE 4     

          Local Limits Calculation Based on Nitrification Inhibition Levels
(all calculated values developed using appropriate headworks equations as detailed below the table)
Parameters and values shown in bold represent the most limiting headworks loading allowance - the MAHL

Pollutant (MGD) (MGD) (%) (mg/l) (MGD) (lbs/day) (%) (lbs/day) (lbs/day) (mg/l)
(Qind) (Qpotw) (Rpri) (Ccrit) (Qdom) (Lhw) (SF) (Ldom) (Lind) (Cind)

Total Nitrogen 4.87 12.82 10.0 - 27 7.95 - 25.0 1790 - - Cranston Cranston
Arsenic 4.87 12.82 38.0 1.5 0.003 7.95 258.7 25.0 0.199 193.807 4.772 EPA EPA

Beryllium 4.87 12.82 12.0 - < 0.002 7.95 - 25.0 < 0.1326 - - EPA EPA
Cadmium 4.87 12.82 15.0 5.2 0.0009 7.95 654.1 25.0 0.060 490.509 12.077 EPA Cranston

Chromium 4.87 12.82 27.0 1.0 0.05 7.95 146.5 25.0 3.3 106.5 2.6 EPA EPA
Copper 4.87 12.82 22.0 0.25 0.04 7.95 34.27 25.0 2.65 23.05 0.57 EPA Cranston

Lead 4.87 12.82 57.0 0.5 0.0064 7.95 124.3 25.0 0.424 92.819 2.285 EPA Cranston
Mercury 4.87 12.82 10.0 - 0.0001 7.95 - 25.0 0.0091 - - EPA AMSA
Nickel 4.87 12.82 14.0 2.5 < 0.005 7.95 310.81 25.0 < 0.33 232.78 5.73 EPA Cranston

Phosphorus 4.87 12.82 50.0 - 3.58 7.95 - 25.0 237.4 - - Cranston Cranston
Silver 4.87 12.82 20.0 - 0.0002 7.95 - 25.0 0.013 - - EPA Cranston

Tetrachloroethylene 4.87 12.82 4.0 - < 0.001 7.95 - 25.0 < 0.066 - - Cranston Cranston
Zinc 4.87 12.82 27.0 0.3 0.06 7.95 43.94 25.0 3.98 28.98 0.71 EPA Cranston

Cyanide 4.87 12.82 27.0 0.4 < 0.010 7.95 58.6 25.0 < 0.66 43.28 1.07 EPA Cranston
(Qind) = Industrial Users total discharge flow to POTW in Million Gallons per Day (MGD)

(Qpotw) = POTW's average influent flow in MGD.
(Rprim) = Removal efficiency across primary treatment as percent

(Ccrit) = NPDES monthly maximum permit limit for a particular pollutant in mg/l.
(Qdom) = Domestic/commercial background flow in MGD.
(Cdom) = Domestic/commercial background concentration for a particular pollutant in mg/l.

(Lhw) = Maximum allowable headworks pollutant loading to the POTW in pounds per day (lbs/day).
(Ldom) = Domestic/commercial background loading to the POTW for a particular pollutant (lbs/day).

(Lind) = Maximum allowable industrial loading to the POTW (lbs/day)
(Cind) = Industrial allowable local limit for a given pollutant in mg/l.

(SF) = Safety factor as a percent. 
Lhw = (8.34 x Ccrit x Qpotw)/(1-Rpotw/100)

Ldom = (Cdom x Qdom)/8.34
Lind = Lhw x [1-(SF/100)] - Ldom
Cind = Lind/(8.34 x Qind)
8.34 = unit conversion factor
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Local Limits Determination Based on Sludge Incineration
(all calculated values developed using appropriate equations as detailed below)

    MAXIMUM LOADING

Type of C max
Pollutant for Criterion Criterion dry ton/day mg/dry Kg (lbs/day) (lbs/day)

(TPCE) (SCE) (IF) (AHL) (AHL-SF)
Arsenic 40CFR503.43 - Table 1 0.023 g/cu.m. RSC 66% 87.0% 66.0 47 9.4 7.0

Beryllium 40CFR61.32(a) 10 g/day NESHAP 61% 99.8% 66.0 76 16.4 12.3
Cadmium 40CFR503.43 - Table 1 0.057 g/cu.m. RSC 72% 88.1% 66.0 127 23.3 17.5
Chromium 40CFR503.43 - Table 2* 0.064 g/cu.m. RSC 87% 99.6% 66.0 4240 643.3 482.5

Lead 40CFR50.12(a) 1.5 g/cu.m. NAAQS 83% 99.9% 66.0 39750 6321.6 4741.2
Mercury 40CFR61.52(b) 3,200 g/day NESHAP 97% 0.0% 66.0 48 6.6 4.9
Nickel 40CFR503.43 - Table 1 2 g/cu.m. RSC 50% 97.3% 66.0 19629 5182.2 3886.6

* = applicable for "other types of incinerators with wet scrubbers"
RSC = Risk Specific Concentration

NESHAP = National Emission Standards for Hazardous Air Pollutants
NAAQS = National Ambient Air Quality Standard

TPCE = Treatment Plant Capture Efficiency (into sludge) for each metal
SCE = Incinerator & Scrubber Capture Efficiency for each metal (combined value for both Cranston furnaces)

IF = Design Incinerator Feed Rate (total for both furnaces at Cranston)
    Regulatory Citation for Formula    

C max: for RSC criteria:  C max = (RSC criterion x 86400) / (DF x (1 - SCE) X IF)    40CFR503.43(d) - Equation 5
C max: for NAAQS criteria:  C max = (0.1 x NAAQS criterion x 86400) / (DF x (1-SCE) x IF)    40CFR503.43(c) - Equation 4

DF = dispersion factor = 4.94 g/cu.m./g/sec at Cranston
C max: for NESHAP criteria:  C max = NESHAP criterion / ((1 - SCE) x IF) n/a - converts emission std in g/day to allowable

sludge conc based on scrubber capture efficiency

AHL = (0.002 x C max x IF) / TPCE note:  0.002 is the unit conversion factor for a result in lbs/day
AHL = Allowable Headworks Loading

AHL w/ 25% 
S.F.
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TABLE 6

Cranston Site-Specific Monitoring Data for Background Domestic Sewage Concentrations for Selected Parameters

Cadmium Copper Lead Nickel Silver Zinc
Cyanide - 

total
Cyanide - 
amenable TCE TKN

g/l g/l g/l g/l g/l g/l g/l g/l g/l mg/l

0.9 40 6.4 < 5.0 < 0.2 60 < 10. < 10. < 1. 27

30 42 44 30 30 38 30 11 12 12

Date Location
01/29/01 Bluejay Drive 36 2.5 < 10 < 1 20.5
01/29/01 Lake Garden Drive 3.1 < 10 < 1
01/29/01 Southern Street 3.1 252 < 10 < 1 30.1
01/29/01 Ashley & Hyde 60.4 3.4
01/29/01 Old Spring & Scenic 3.4 28 < 1
01/29/01 Capuano Ave 110 3.8 313 51.3
01/29/01 Hemlock Ave 39.2 4 262 21.3
01/30/01 Bluejay Drive 35.4 4.2 < 10 < 1 15.1
01/30/01 Lake Garden Drive 4.4 < 10 < 1
01/30/01 Southern Street 4.7 182 < 10 < 1 40.7
01/30/01 Ashley & Hyde 44 5
01/30/01 Old Spring & Scenic 5 < 10 < 1
01/30/01 Capuano Ave 39.8 6.2 156 53.2
01/30/01 Hemlock Ave 25.8 6.5 113 24
01/31/01 Bluejay Drive 26.8 6.6 < 10 < 1 19.6
01/31/01 Lake Garden Drive 6.6 < 10 < 1
01/31/01 Southern Street 7 < 20 20.2
01/31/01 Ashley & Hyde 92.8 8
01/31/01 Old Spring & Scenic 9 < 10 < 10
01/31/01 Capuano Ave 67.4 9 160 52.5
01/31/01 Hemlock Ave 31.7 9 170 52.2
06/16/92 Bluejay Drive < 0.2 20 10 < 5 < 0.2 40 < 10
06/16/92 Bluejay Drive 1.9 100 10.3 < 5 < 0.2 10 < 10
06/16/92 Lake Garden Drive < 0.2 18 10.5 < 5 < 0.2 30 < 10
06/16/92 Lake Garden Drive 1 32 11 < 5 0.7 20 < 10
06/16/92 Chestnut Hill 0.7 40 11 < 5 < 0.2 60 < 10
06/16/92 Chestnut Hill 1.1 40 12 < 5 0.8 40 < 10
06/16/92 Southern Street 0.9 40 12.3 < 5 < 0.2 40 < 10
06/16/92 Southern Street 2.5 40 13 < 5 < 0.2 80 < 10
06/16/92 Ashley & Hyde 1.1 60 17.2 < 5 < 0.2 110 < 10
06/16/92 Ashley & Hyde 0.9 30 22 < 5 0.8 30 < 10
06/16/92 Rangely Road 0.9 30 49.9 < 5 < 0.2 50 < 10
06/16/92 Rangely Road 1 30 57 < 5 < 0.2 <10 < 10
06/16/92 Miles Street 0.9 40 270 < 5 < 0.2 50 < 10
06/16/92 Miles Street 1.4 50 515 < 5 < 0.2 80 < 10
06/16/92 Old Spring & Scenic 3.7 40 < 5 < 5 < 0.2 30 < 10
06/16/92 Old Spring & Scenic 1.1 20 < 5 < 5 < 0.2 20 < 10
06/16/92 Capuano Ave 0.7 40 < 5 < 5 0.3 60 < 10
06/16/92 Capuano Ave 1.1 50 < 5 < 5 < 0.2 50 < 10
06/16/92 Hemlock Ave 1.8 40 < 5 < 5 < 0.2 60 < 10
06/16/92 Hemlock Ave < 0.2 30 < 5 < 5 < 0.2 70 < 10
05/07/87 Bluejay Drive 0.52 33.5 < 5 21 1.4 81 100
05/07/87 Lake Garden Drive 0.29 15.2 < 5 19 1.6 24 18
05/07/87 Chestnut Hill 0.48 51.1 < 5 28 2.9 46 < 5
05/07/87 Southern Street 0.82 69.9 25 34.6 75 6
05/07/87 Ashley & Hyde 0.89 66.3 25 1.2 56 < 5
05/07/87 Rangely Road 0.49 15 18 3.6 15 < 5
05/07/87 Miles Street 0.64 57.8 15 0.8 61 < 5
05/07/87 Old Spring & Scenic 0.46 35.3 25 1.4 32 30
05/07/87 Capuano Ave 0.57 69.9 19 1.4 63 < 5
05/07/87 Hemlock Ave 0.92 137 17 0.7 114 < 5

Cranston Site-Specific Monitoring Data for Background Domestic Sewage Concentrations for Selected Parameters

Number of analyses

Median Value

Individual Sample Dates, Locations and Analytical Results
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MICHAEL T. NAPOLITANO ANTHONY M. SYLVIA, PE 
MAYOR Director 

DEPARTMENT OF PUBLIC WORKS 
CITY HALL, ROOM 109 

869 PARK AVENUE 
CRANSTON, RHODE ISLAND 0291 0 

November 7,2008 

Angelo S. Liberti, P.E., Chief 
RIDEM-Office of Water Resources 
235 Promenade Street 
Providence, RI 02908 

Re: REQUEST FOR STAY - RIPDES Permit Number RI 10 100 13 
Cranston Water Pollution Control Facility 

Dear Mr. Liberti: 

The City of Cranston is in receipt of Final RIPDES Permit Number RI 1010013 dated 
October 1, 2008, and received by the City of Cranston on or about October 8, 2008, by 
certified mail. The City is requesting a stay of the Permit pending hearing and/or 
resolution of this appeal as set forth in the attached REOUEST FOR HEARnVG / STAY 
OF PERMIT RI 10 100 13. The City has concluded that compliance with the new limits 
will necessitate substantial capital, operations and maintenance costs to the City of 
Cranston. In order to comply with the new limits at the effective permit date of 
December 1,2008, major technological advancements are needed at the Cranston WPCF. 
Aside from the prohibitive capital and O&M cost increases, time to implement the 
unknown upgrades by 12/1/08 would be impossible. 

In accordance with the provisions of Rule 50 of the Rhode Island Pollutant Discharge 
Elimination System ("RIPDES") Regulations, please accept this letter as a formal 
Request for a Stay for the permit limits identified in the attached REQUEST FOR 
HEARING / STAY OF PERMIT RI 1010013. Please review the attached outline and 
reconsider the limits that have been incorporated into the Permit. 

As referenced above, means of finance and time to implement technology improvements 
to enable compliance with the new permit limits are impossible prior to 12/1/08. With 
regards to immediate compliance with the winter limits, the estimated operating and 
maintenance costs would be approximately $500,000. The existing budget cannot absorb 
an unexpected half-a-million dollars to attain the winter permit limits by 12/1/08. For 
full compliance with the new permit limits, the estimated capital cost is believed to be on 
the egregious order of $20,000,000. 



Cranston WPCF - Request for Stay 
RIPDES Permit RI 10 1 00 13 

November 7,2008 

Page 2 of 2 

Therefore, the City requests that a Stay of the Permit be granted for the permit limits that 
the City is appealing. 

Respectfully, 

Cc: Bonnie Stewart, Clerk, Administrative Adjudication Division 
Ernest Carlucci, City of Cranston 
Shahriar Alarn, City of Cranston 
Daniel Gorka, Veolia Water 
George Vercelli, Veolia Water 



REQUEST FOR HEARING 1 STAY OF RIPDES PERMIT RI 0100013 

IN RE: RIPDES Permit No. RI0 1000 13 
Cranston Water Pollution Control Facility 

City of Cranston, Rhode Island 

Pursuant to Rule 49 of the Regulations for the Rhode Island Pollutant Discharge 
Elimination System, (the ccRegulations"), the City of Cranston (the "City") is hereby 
providing its request for an Adjudicatory Hearing and stay of Rhode Island Pollutant 
Discharge Elimination System (RIPDES) Permit Number RI01 0001 3, (the "Permit"), 
issued on October 1, 2008 and received by the City of Cranston on October 8,2008. 

Whereas, the City was issued a draft RIPDES permit by the State of Rhode Island's 
Department of Environmental Management (RIDEM) in June 2000 for the Cranston 
Water Pollution Control Facility (WPCF) and ultimately amended its 1989 Consent 
Decree in support of RIDEMys proposed perinit to include an enforceable compliance 
schedule. 

Whereas, the WPCFYs RIPDES permit expired in June 2005. 

Whereas, the City completed upgrades in June 2006 to the WPCF as determined 
necessary in order to achieve the limits under the new permit which included 
technologies to achieve additional nutrient reduction for both Nitrogen and Phosphorus 
(the "BNR Upgrades"). The value of the design and construction of the upgrades was 
approximately $6,500,000. 

Whereas, the City was issued a draft Permit on April 2 1,2008. The draft Permit was 
accompanied by a Fact Sheet and Permit Development Document; 

Whereas, the State of Rhode Island Department of Environmental Management (RIDEM) 
and the City met on May 8,2008 to discuss the Permit; 

Whereas, further to the May gth discussion, the City requested additional time to collect 
and evaluate data, particularly where little or no data was available. The City made this 
request in a letter addressed to Eric Beck, dated May 14,2008; 

Whereas, RIDEM responded to the City's May 14,2008 letter on August 18,2008, 
substantially rejecting all requests made by the City except as may possibly be allowed 
by RIDEM under an enforceable compliance schedule; 

Whereas, RIDEM issued a public notice on August 19, 2008 regarding the Permit 
renewal as required under Rule 42; 



Whereas, the City wishes to preserve its right to a formal hearing in order to contest 
provisions that are proposed by RIDEM to be in the final Permit pursuant to Rule 44 i f  
the Regulations. 

Whereas, the City has provided additional and reasonably available arguments and 
factual grounds in support of its position during the public comment period in a letter 
addressed to RIDEM's Eric Beck, dated September 23,2008. 

Whereas, RIDEM provided a general response to comments provided by the three 
communities discharging to the Pawtuxet River, including Cranston regarding the draft 
permits. In conjunction with their response, RIDEM issued each community its final 
permit, relatively unchanged from the draft permit. The final permit is intended to 
become effective on December 1,2008. 

Whereas, the City has the right, under Rule 49 of the RIPDES regulations to request an 
Adjudicatory Hearing and is filing its request hereto. 

Whereas, the City is hereby requesting a stay of the permit limits identified in Section I 
of this appeal and as noted under Rule 50 (b) of the RIPDES regulations, whereby 
technological impediments exist in order to meet the limits of the permit; and as noted 
under Rule 50 (c) of the RIPDES regulations whereby economic impacts of immediate 
and phased-in compliance remains a significant factor in achieving compliance with the 
Final Permit. 

NOTE: The outline formatting needs serious work by someone who is better at Word 
than I am. (GLV) I have tried to place this in Outline form so it is easy to refer to later 
and it should require a response to each or most items rather than a global response to a 
number of paragraphs. 

I. General 

A. The City of Cranston remains committed to improvement of water quality for 
the Pawtuxet River, Providence River and Narragansett Bay, of which the City's 
WPCF effluent quality has an impact on. Over the years, the City's WPCF have 
undergone numerous upgrades amounting in tens of millions of dollars. The City 
understands that goals and objectives for water quality as identified by RIDEM 
and shared by many stakeholders. 

B. The City also understands that part of the approach for increased water quality 
for the above referenced receiving bodies is the phased implementation of more 
stringent permit limits followed by subsequent water quality monitoring for 
wastewater treatment facilities that discharge into the bay and upstream water 
bodies. Such an approach can validate the benefit of improvements made at the 
facilities. 



C. However, at this time, the City is noting that with the current treatment 
technologies available at the WPCF, it will not be able to reliably meet the 
following new effluent limits as noted in the table below: 

SEE ATTACHED TABLE 

D. Further to this, the City's has concerns regarding the net benefits gained for 
further water quality improvement and requests assurance that anticipated gains 
will be achieved upon implementing capital upgrades to the WPCF. The City 
operates its sewer collection and treatment system under a Sewer Enterprise Fund. 
The City, as an agent to its Sewer Users, must ensure that the impact that future 
upgrades will achieve on water quality of its receiving streams offsets, in value, 
the economic impact to the rate payers as a result of such upgrades. For the City 
it must weigh both the economics for its rate payers against the future 
improvements to water quality (some of which are intangible) of further upgrades. 
This is not an easy argument to assert, one way or the other. However, the City 
wishes to make every effort to understand and seek assurances that improving 
WPCF effluent quality yields some quantifiable form of improved water quality 
for the WPCF7s receiving stream(s). 

The City is outlining below, parameters for the WPCF which cannot be met with 
the WPCF7s existing technology, is not economically viable, or not (in the City's 
opinion) scientifically defensible. Included along with the request for a stay of 
these limits, the City has included a brief argument such that RIDEM has an 
understanding of why we have requested the stay. 

11. Phosphorous 

A. Current maximum discharge limits for phosphorous is 1 mg/L on a monthly 
average during the months of May through November. 

B. RIDEM has decreased the maximum discharge limit by ten fold to 0.1 mg/L on 
a monthly average basis during the months of April through October and that for 
remaining months; the maximum discharge limit would be 1.0 mg/L on a monthly 
basis. The 0.1 limit places a requirement on the City to upgrade the wastewater 
treatment plant; the available phosphorus removal processes need to be evaluated, 
pilot tested, designed, financed, and constructed before the plant could be in 
compliance with these limits. The 1.0 limit will require winterizing the selected 
phosphorus removal system so it can run year around at a significant capital and 
O&M cost to the community. 

C. RIDEM has noted in Permit Development Document, that the main stem of the 
Pawtuxet River is on the RIDEM7s 2006 303 (d) list of impaired water bodies for 
nutrients, low dissolved oxygen and biodiversity impacts, it was noted that the 
permits previously issued to the RIPDES dischargers [into the Pawtuxet River], 
i.e. Cranston, Warwick and West Warwick, are expected to resolve these 



impairments. RIDEM further indicated in the Permit Development document that 
the "despite the WPCF improvements that were completed in order to comply 
with the previously issued permits, reaches along the Pawtuxet River still suffer 
from cultural eutrophication caused by excessive nutrients entering and 
accumulating in the river." 

D. RIDEM made a general notation that the "excessive algal and/or plant growth 
results in reduced water clarity and poor aesthetic quality. As a result, the 
discharge of phosphorous from the WPCF's is impairing usages assigned to the 
main stem of the Pawtuxet River by causing the growth of undesirable and 
nuisance aquatic species and causing cultural eutrophication." 

E. The City had requested that RIDEM provide quantitative data that can be used 
to determine whether incidents and quantities of excessive growth in the Pawtuxet 
River main stem have improved since the completion of the WPCF upgrades. 
RIDEM did provide photos of areas it determined to have excessive plant growth. 
The photos were shown at the public hearing. RIDEM showed one picture of 
upstream riverbed that had no apparent plant growth. However, RIDEM did not 
confirm whether the entire upstream reach of the river was without excessive 
growth or explain how such growth was impacting river water quality, i.e. low 
dissolved oxygen, etc. The City contends that it is important to h l ly  evaluate and 
confirm whether there is similar growth upstream of the WPCF's where ambient 
phosphorus levels are below the Gold Stand and approximately at the Eco-Region 
Standard. 

F. Aside from visual observations, the City is unaware of any other response 
variables measured by RIDEM in relation to nutrient levels in the Pawtuxet River 
(the causal variables). EPAYs Eco-Region criteria referenced in the Permit 
Development Document recommends that chlorophyll a and turbidity be 
evaluated as response variables to use when evaluating impact of nutrients in a 
water body. EPA also references other indicators such as dissolved oxygen and 
macrophyte growth or speciation, fauna and flora changes, etc., but notes that the 
chlorophyll and turbidity are best suited for protecting designated uses. 

G. RIDEM has also expressed an understanding that the WPCF currently does not 
have the technology to achieve the proposed phosphorus limits and anticipates 
developing a compliance schedule. 

H. RIDEM allocated WPCF effluent phosphorus concentration using the design 
maximum month discharge flow of 20.2 MGD. However, this flow represents the 
WPCFYs maximum month design flow. There are several reasons why this 
maximum month flow should not be used to determine the phosphorus limit from 
the plant. 

1. The WPCF's discharge permit is a five year permit. 
2. Maximum monthly flows occurring at the maximum month influent 

design flow during the 5-year permit.period is highly unlikely. 



3. When evaluating likely WPCF effluent discharge flow incident to periods 
at or near the Pawtuxet River 7410 flow, it is reasonable to expect that 
plant influent flows will be low due to dry conditions, namely a low 
groundwater table during drought periods that results in significantly 
reduced infiltration. 

4. A significant volume of WPCF effluent is re-used and higher rates of 
effluent re-use are incident to the current phosphorus removal season, 
mainly during the summer, when water temperatures are most favorable to 
excessive algae or plant growth. Further to this, volumes of effluent water 
re-used, that is, effluent that is not discharged to the Pawtuxet River is in 
most demand during the summer months. 

I. Based on the above, the effluent phosphorus loading to the river from the 
Cranston WPCF could be increased from the proposed limit and yet still provide 
the same level of reduction as calculated under Attachment C of the Permit 
Development Document. RIDEM has noted in its response to public comments 
that the discharge concentrations were calculated based on Rule 17.02 which 
requires the use of design flows for POTW's when calculating production based 
limits; however, use of design flows for the POTW should be: 

1. The design flows to be attained during the permit period 
2. The design flow to the river not into the plant should be used which is 

critical where significant effluent water reuse is taking place. 
3. The design flow should correspond with the month projected for the 7410 

flow of the river. 

J. While not specifically mentioned in Rule 18 of the RIPDES regulations, the 
WPCF's use of a portion of effluent as water re-use constitutes a similar condition 
as if discharging to a well, POTW or land application. The City believes that 
Rule 18 is applicable to the Cranston WPCF's effluent discharge to surface water 
bodies and that RIDEM should make further considerations in this regard. 

K. While Rule 17.02 requires that permit limits be based on design flows, there 
seems to be nothing in the RIPDES regulation prohibiting RIDEM from making 
exceptions. As a matter of precedence, the City is currently under permit with 
nitrogen limits for both flows above 18.0 MGD and below 18.0 MGD. In the 
permit, issued in June 2000, it notes that rather than designing for flows in excess 
of 18.0 MGD, that instead "When the WPCF's flow reaches 18.0 MGD, the 
permittee shall submit to DEM, design phase plans detailing how the Total 
nitrogen limits contained in Part 1 .A.3 will be achieved and met". 

L. Phosphorus Limits: 
1. The phosphorus limit, as calculated by RIDEM is unnecessarily 

conservative since technically, more appropriate and realistic flows are 
available and should be considered. Mainly, periods of low WPCF 
discharge flows do occur during periods of low flows in the Pawtuxet 
River and it is statistically unlikely that maximum monthly flows will 



otherwise occur. It would appear that perhaps this was the rationale 
considered for the total nitrogen limits under the current permit. The City 
asserts that consideration for actual flows is technically sound and would 
save rate payers a considerable burden in capital expenses as compared to 
the phosphorus limit determined by RIDEM. Likewise, the technical basis 
for the City's position would not reduce water quality beyond that which 
was targeted by RIDEM under the permit development document. 

2. The City still also maintains that RIDEM is imposing a phosphorus water 
quality standard that is between the Gold Standard and the Eco-Region 
Standard and that it is without merit. It is noted on page 13 of the Permit 
Development Document that by assigning a total phosphorus permit limit 
of 0.1 mg/L, the in-stream concentration of phosphorus "would fall 
between the Gold Book and Eco-Region Standards." However, it is stated 
just prior to this and in the same paragraph, that the Eco-Region standards 
do not substitute for the Federal Clean Water Act or EPA's regulations 
and therefore cannot be imposed legally. 

3. If the standards cannot be imposed, it is the City's position that the desired 
in-stream concentration remains consistent with the Gold Standard and 
should not be more stringent than this standard as calculated by RIDEM. 

4. Simply put, the in-stream target concentration under this standard is 0.1 
mg/L and therefore, by way of dilution and without accounting for any 
other calculations, the effluent permit limit should be greater than 0.1 
mg/L. As such, the City still contests that the 20% factor of safety 
duplicates the factor of safety that may already be built into the EPA Gold 
Standard and is therefore unreasonable. 

5. Based on the above, the City requests a stay of the 0.1 mglL limit until 
such time that the City and RIDEM can agree upon an appropriate 
phosphorus limit and/or design and construct the technology required for 
improved phosphorus removal. 

6. RIDEM has proposed a total phosphorus effluent limit of 1 .O mg/L for the 
WPCF during the months of November through March. 

a. RIDEM indicates its basis for this limit is ensure that phosphorous 
does not accumulate in sediments during the winter period. 

b. RIDEM noted that orthophosphate monitoring would be required 
in order to determine the particulate fraction. 

c. RIDEM has provided no basis for the 1.0 mg/L limit and has 
provided no target limit for particulate fraction. 

d. The City is not aware of RIDEM having tested river sediments or 
evaluated the extent of absorption / desorption. 

e. The City contends that the cost imposed on it for winter 
phosphorus removal is burdensome considering that the benefit is 
unknown at this time. 

f. The City requests a stay of this November through March I .Omnll 
limit in order to afford an evaluation period during which 
phosphorus levels in the river are reduced in the summer period. 



111. Nitrogen 

The current nitrogen limits (INSERT TABLE FOR AMONIA 
ND NITROGEN SHOWING CURRENT LIMITS AND NEW 
LIMITS) 
The City still remains concerned that the basis of the nitrogen 
evaluation for the Narraganssett Bay (the MERL experiment) is 
outdated since it was performed using ammonia as the only 
nitrogen source for enrichment. The City believes that currently, 
nitrate is the most prevalent source of nitrogen discharged to the 
bay from POTW's and that it is likely that its rate of uptake may 
be slower than ammonia uptake such that on a pound per pound 
basis, nitrate nitrogen is less available than ammonia nitrogen. 
The City asserts that this should be further evaluated since the 
economic impact of further lowering total nitrogen is significant. 
Therefore, the City requests a stay of the existing permit limits 
for Total Nitrogen and Ammonia for the months of July through 
September. 
The City also requests a stay of the existing permit limits for 
Ammonia and Total Nitrogen for the months of May, June and 
October. 
Finally, the City also requests a stay of the existing permit 
requirement with regard to operation of the facility in lieu of the 
new permit requirement that total nitrogen removal must be 
maximized by utilizing all available equipment. 
With regards to the latter, the facility was upgraded to include 
the ability to nitrify only half of the WPCF's flow. The City 
contends that there is no basis for supporting plant growth in the 
bay during the cold weather months where algae blooms, 
hypoxia, etc. are less likely to happen in the bay due colder water 
temperature and less availability of sunlight. The economic 
impact, in terms of plant operating the second train for 
nitrification is significant. 
The City also asserts that it may not be able to reliably meet June 
and October limits for total nitrogen as water temperatures vary 
from year to year and that no feasible technology exists to ensure 
that this biological process can be maintained. Historical data 
over the past two years is not representative of consistent 
performance due fluctuations in water temperatures in preceding 
years where nitrification was more difficult to support. This is 
particularly concerning for the months of May and June. 
The City requests the TN limit for May and June be retained to 
provide the ability of the City to use, if appropriate, the anoxic 
sections as swing zones whereas air can be provide to these 
zones in the colder months to assist with attainment of ammonia 
nitrogen limits. Without the swing zone flexibility, larger tanks 



may be necessary and TN removal may be needed all year if the 
City must go from no TN limit in April to a limit of 8.0 mgll in 
May. The nitrogen removal~process cannot be turned on May 1 
and be expected to achieve the new limit without warm water 
temperatures and an acclimation period. 
The City contends that the WPCF does not have the available 
capacity to support additional nitrogen removal as required under 
the new permit during the months of May through October. 
However, the City is currently exploring means of regulating 
nitrogen discharge from industrial users. In any case, the City 
requests a stay of the existing total nitrogen permit limits until 
such time that the Bay water quality and impacts can be further 
evaluated and I or a capacity upgrade can be designed and 
completed. 
The City requests that the same considerations for WPCF flow 
be made for total nitrogen, similar to the existing permit and as 
requested for phosphorus in Section I1 of this document. 

IV. Derivation Report 

The City requested that the Derivation Report update, as required in the draft 
permit be performed once the permit is finalized and a consent agreement is 
executed. The City wishes to have the 180 days upon learning the final limits, 
after all appeals are made. The City's main concern is that new constituents, 
mainly arsenic and cadmium have not been previously evaluated. 

V. Metals 

A. The City maintains its concerns with respect to not being able to meet the new arsenic, 
lead and cadmium limits mainly due to lack of data and in the case of lead, the concern 
regarding the reduced lead limit, based on EPA's new quantitation limit for its approved 
testing method. The City believes, until further evaluation, that it likely does not have 
technology in place to achieve these limits. The City reiterates the limited number of 
samples for which RIDEM based its position on with respect to the plant being able to 
meet compliance for Arsenic and Cadmium. However, the City has begun to regularly 
test for these constituents. 
B. The City requests a stay of the existing permit limits for arsenic, lead, and cadmium in 
order to determine, over an evaluation period, whether it would require the installation of 
additional technologies to maintain compliance with these parameters. 
C. With respect to lead since January 1,2004, the WPCF has tested effluent lead nearly 
daily with a total of 1524 samples taken. 

1. During this period there have been no monthly excursions based on the 
current quantitation limit of 10 uglL. During this period there have been 
eight (8) daily excursions exceeding the maximum daily value of 10 ug/L. 
While a final review has not been made, it appears that these excursions 



are related to particulate bound lead and not a soluble lead. Based on the 
limit of 8.7 ug/L, the number of hypothetical daily excursions would 
increase from eight (8) to twelve (1 2) excursions. 

2. During the same evaluation period, there have been 162 occasions when 
lead has been greater than or equal 3 ug/L and 74 occasions where effluent 
lead has been greater than 3 ug/L. This represents slightly over 10% and 
slightly under 5% of the sample pobl, respectively. Because the effluent 
lead is at or greater than the permit limit for more than 10% of the time, it 
is not reasonable to expect the existing WPCF to be able to comply with 
lead limits. There have also been two months during this period where 
lead has exceeded 3.0 ug/L when averaging the values using two 
significant digits. There have been six (6) occasions where the monthly 
limit was at 3 ug/L or higher using one significant digit. 

3. At a minimum, the City would require a stay for the period of time 
required to implement technology in order to consistently meet the new 
lead limit. 

4. However, the City also requests a stay of the permit because it contends 
that the existing limits may be able to be increased (from the actual limits, 
i.e. 0.34 ug/L) upon further evaluation. Water quality has significantly 
improved over the past ten years. The City is not aware of any re- 
evaluation of benthic deposits in the Pawtuxet River and asserts that it is 
likely that some amount of lead has desorbed from the sediments upon 
improving water quality. The City understands that the existing permit 
limit (and now lower quantitation limit) was significantly reduced because 
of past evaluation and modeling of benthic lead deposits within the river's 
bed. As such, the City is requesting a stay of the existing 3 ug/L 
quantitation limit until such time that RIDEM can determine the fate and 
quantity of lead in the river's bed. 

5. As the City cannot agree to a limit it cannot quantify, the City is 
requesting a stay of all limits below the quantitation limit from appearing 
in the permit. 

VI. Cyanide 
A. Similar to the above, the City has concerns about meeting the new cyanide 

limits. The City has, however, engaged in routine testing under the new 
limit and has so far found some contrasting results that supports its 
subcontractor's position that the previously used test method is not accurate 
at low levels. The City continues to monitor both methods. 

B. The City requests a stay in the new cyanide limits. The basis of this request 
for a stay is that the EPA Method 33 5.1 that has been used to analyze 
effluent cyanide has a quantitation limit of 20 ug/L and a minimum 
detection limit (MDL) of 10 ug/L. The City is concerned that the ability to 
meet compliance with anything less than 10 ug/L is unknown. An 
evaluation period would be required in order to determine if additional 
technology would be required. 
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C. As the City cannot agree to a limit it cannot quantify, the City is requesting a 
stay of all limits below the quantitation limit from appearing in the permit. 

V. Consent Agreement 

A. Generally, the City understands that based on RIDEMys response letter 
dated August 18,2008, that RIDEM accepts that where it is determined or 
needs to be determined that in order to meet certain proposed permit limits, 
that additional technology would be required, it is willing to enter into a 
Consent Agreement with the City in order to afford the City reasonable time 
to determine, design and implement available technology that may be 
required to meet the new permit limits. 

B. The City, hereby expresses a willingness to enter into some form of a 
Consent Agreement as a manner of improving the water quality of the 
various water bodies that are impacted by its WPCF presuming that 
reasonable confirmation of RIDEMys derived permit limits are demonstrated 
by RIDEM and that reasonable consideration for relaxing the proposed 
limits as requested by the City are made by RIDEM to further illustrate,the 
validity of the determined limits and allow for time to implement the 
necessary technological improvements at the WPCF. 
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Appendix D - Part B 
Stay Request Final Decision 
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Appendix E 
Rationale for Recommended Industry-Focused BOD Mass Limits 

(prepared by Dan Gorka, VWNA based upon discussions with RIDEM) 
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The MAHL for CBOD5 was formulated on the basis of the Cranston WPCF’s 
maximum monthly-average design influent CBOD5 process capacity, inclusive of 
trucked septage, which was determined to be 31,500 lbs/day as developed via 
process modeling in the October 2011 Facility Plan Amendment.  The MAHL for 
CBOD5 was determined to be 29,832 lbs/day after deducting the maximum 
month plant septage BOD loading of 1,668 lbs/day.  The maximum month plant 
septage loading was based on actual data from January 2007 through August 
2011. 

Since the intent of Cranston's Local Limits program is to have a 15% safety factor 
for CBOD5 between actual loadings and maximum allowable loadings, then the 
MAHL value inclusive of the safety factor would be reduced to 25,357 lbs/day as 
CBOD5 (using a CBOD5/BOD5 ratio of 0.85).  The actual historically measured 
maximum monthly average CBOD5 loading to the WPCF occurred in June 2010 
at 27,270 lbs/day and the actual 2010 annual average CBOD5 influent loading 
condition was approximately 25,900 lbs/day.  Since the proposed MAHL is lower 
than the actual 2010 annual average influent loading condition and observed 
historic maximum month CBOD5 influent loading conditions (note that these 
loading conditions are inclusive of RIRRC loads), a means of reducing the actual 
influent loadings must be implemented.  Since such reduction cannot come from 
the domestic loading, it must be achieved by reduction of the industrial, 
commercial and/or institutional loadings.   

In calculating a potential uniform concentration-based limit for non-domestic 
users, a value of 364 mg/L would result when using the factor of safety of 15%.  
With no factor of safety, the limit would be 475 mg/L.  These limits are believed to 
be too restrictive for some commercial users, particularly restaurants for whom 
compliance via pretreatment may not be economically feasible or practical.  
Since the majority of the non-SIU industrial and commercial dischargers do not 
discharge hundreds of pounds of CBOD5 per day, a uniform concentration limit 
could adversely impact many non-domestic dischargers without providing any 
significant benefit to the WPCF from those broad impacts.  Therefore, CBOD5 
mass loadings were evaluated on a non-uniform basis in order to select the most 
reasonable means of reduction of commercial/industrial loadings. 

In considering a non-uniform allocation for CBOD5, a combination of BOD5 data 
and literature values were used to first determine BOD5 mass loadings for 
various commercial and industrial user categories and then the loading was 
reduced to CBOD5 based on a literature value of 0.85 for the ratio of CBOD5 to 
BOD5.  The purpose of this particular evaluation is to determine how the loadings 
are distributed amongst the users so that a mass loading allocation and 
appropriate mass loadings limits can be applied to specific non-domestic users.  
While the overall goal of the City is to reduce CBOD5 loadings to the WPCF, from 
a local limits standpoint, a non-uniform loading and corresponding limit(s) are 
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required but the mass loading limit cannot necessarily be uniformly allocated 
amongst all users.  For example, if all users were allowed, say a 300 lb/day limit, 
hypothetically, the limits would allow all users to discharge well in excess of the 
WPCF’s capacity, if all or a significant number of users increased their discharge 
loadings beyond their current discharge, but within the hypothetical 300 lb/day 
limit.  While this scenario is not likely, the EPA guidelines for establishing non-
uniform based limit(s), require that the allocation ensures that, collectively, users 
cannot discharge in excess of the total allocation, which is based on the WPCF’s 
maximum monthly CBOD5 design capacity.  However, the guidelines do allow 
flexibility in determining ‘controlled’ vs. ‘uncontrolled’ users.  This discretion does 
not restrict the local control authority to only consider domestic users as the sole 
source of ‘uncontrolled’ sources. 

The commercial/industrial loadings were broken down to food establishments, 
institutional/state complex, SIU’s (and various sub-users), food processing 
industries, car washes, laundromats and the combination of: commercial users, 
zero process discharge industrial users, retail (non-food establishments) users 
and office park users hereby noted as “other users”.  Aside from the restaurants, 
food processing and four of the SIU’s, BOD5 loadings are primarily from sanitary 
waste streams from each user category. 

In April and July 2011, BOD5 was measured from all the SIUs, several car wash 
facilities and one significant food processing facility.  A second food processing 
facility of concern is no longer in business.  This information was used to 
determine loadings from food processing industries and SIU’s.  Car washes do 
not appear to be significantly different in concentration than a sanitary waste 
stream.  The BOD5 data was applied to other unmonitored car wash facilities for 
estimating purposes.  A significant portion of the restaurant users were metered 
as well. 

The City does maintain some user flow metering data, mostly from use of 
Providence Water’s consumption records.  Also, under the MIPP program, the 
process flow of each SIU is documented.  Where water is consumed in the 
production process for a specific user, this consumption was accounted for and 
deducted from the user’s calculated sewer discharge volume.  Flow data from 
2010 was used in order to determine how BOD5 loadings are distributed amongst 
the users. 

A significant portion of metered flow also includes the State of Rhode Island 
Pastore Complex (Complex).  This facility is comprised mainly of the state’s 
prison facilities but does have a significant amount of discharge from offices, 
mainly the state’s DMV and Department of Labor buildings.  The prison 
population is approximately 3,800 based on the State’s 2008 census.  This 
Complex’s flow is monitored by deducting all commercial/industrial users 
discharging to the City’s Howard Pump Station from the pump station’s total flow. 
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Approximately 2.1 MGD of commercial/industrial flow is metered.  Of this flow, 
approximately .0.874 MGD is attributed to process flows for SIU’s.  
Approximately 0.57 MGD of the SIU process flow (65%) is attributed to the 
RIRRC and RISE flow streams, each having roughly equal flow streams.  
Approximately 0.98 MGD is attributed to the State’s institutional and office 
complex.  Non-metered flows were estimated by deducting metered flows from 
the calculated total commercial/industrial flows streams (4.87 MGD as identified 
in Section 8).  Unmetered flow for commercial/industrial users is estimated to be 
2.17 MGD.  Table E-1 summarizes the flow streams in further detail: 

TABLE E-1 
Summary of Commercial/Industrial Flows 

Metered Flows Metered or 
Unmetered 

 Flow, MGD  

RIRRC Metered       286,953  
RISE Metered       280,063  
Other SIU Process Flows Metered       306,696  
SIU non-process flows Metered          5,101  
Restaurants Metered        67,314  
Restaurants Unmetered       261,387 
Car Washes Metered        19,452  
Non-SIU Food Processing Metered 21,045 
Laundromats Metered       35,156 
State Complex Metered       976,983  
Other Commercial / Industrial Users Metered       446,841  
Other Commercial / Industrial Users Unmetered    2,166,875  

Total Industrial / Commercial Flows    4,870,000  
 

From these flow streams, BOD5 concentrations were applied as described below: 

SIUs 

Where BOD5 data was available as part of the normal MIPP monitoring, the 
average BOD5 concentration for 2010 was used to determine BOD5 loadings.  
This included RISE, Eastland Foods, RIRRC, Pepsi, and Falvey Linen, with the 
latter four being the largest industrial contributors of BOD5.  All other SIU’s were 
monitored for BOD5 under a collection system investigation performed on April 
and July of 2011.  The highest BOD5 concentration was used to determine each 
SIU process flow discharge. 

Food Processing Industries 

BOD5 is regularly monitored for the Pepsi Bottling plant under the MIPP program 
and the 2010 average BOD5 concentration was used to determine the loadings 
for this facility.  One other food processing facility, Eastland Foods, was also 
monitored under the April/July 2011 BOD5 monitoring.  This value was applied to 
three (3) other facilities, one which is now out of business, one smaller facility 
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that grows and processes bean sprouts (13,342 gpd) and a meat packing facility 
(3.440 gpd).  Flow data was available for both these facilities as well.  A value of 
1,900 mg/L was used.  The Pepsi Bottling Plant was not tallied under this 
category group, rather it was included in the SIU user category. 

Car Washes 

As part of the April/July 2011 BOD5 monitoring, two car washes were monitored.  
The BOD5 loadings for all metered car washes were based on the highest 
measured concentration from the monitoring of these two car washes.  BOD5 
concentrations were in the range of normal sanitary BOD5 concentrations.  A 
value of 300 mg/L was used. 

Laundromats 

A BOD5 literature value of 600 mg/L was used for laundromats.  The literature 
value was derived from a design manual published by Ecological Tanks, Inc., 
which is a manufacturer of package treatment plants.  
(http://www.aerobicwastewatersolutions.com/images/Residential_and_Commerci
al_high_strength.pdf) 

Food Establishments 

There are 204 food establishments identified as sewer users in Cranston.  A total 
of 15 restaurants are metered.  The 2010 average daily flow of the metered 
restaurants was 67,314 gpd.  The City categorizes users for billing purposes by 
the range of seats (billing category) the restaurant is within.  Two restaurants are 
billed by flow.  The average number of seats for each restaurant in a given 
category was estimated to be the mid-point of the range of seats for the category, 
except for the 100+ seat category.  The seats in this category was estimated to 
be 125 seats.  The flow for the restaurants was estimated at 30 gallons per seat.  
This was estimated using literature values published by the Connecticut 
Department of Environmental Management. 

(http://www.ct.gov/dph/lib/dph/environmental_health/environmental_engineering/
pdf/2_Sewage_Design_Flows_IV_2011.pdf relating to design flow and loadings 
for septage system design). 

Based on the billing categories, the total estimated restaurant flow was 
established.  The breakout of metered and non-metered restaurants was 
obtained using the metered flows for the various restaurants under the metering 
program.  It is important to note that not all restaurants can be metered under the 
metering program as some are part of a commercial/retail building with multiple 
users of various categories where only one meter is used to determine water 
flow.  Table E-2 shows the overall breakout of restaurant flows. 
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TABLE E-2 
Cranston Food Establishment (Flow Estimate) 

Restaurant Classification by Billing 
Category 

Estimated 
Average # 
of seats 

Users Flow - 
based 

(30gal/seat) 
gpd 

J1 Restaurant/Cafe 0-25 Seats 12.5 67 25,125 
J2 Restaurant/Cafe 26-50 Seats 37.5 58 65,250 
J3 Restaurant/Cafe 51-100 Seats 75 40 90,000 
J4 Restaurant/Cafe 100+ Seats 125 37 138,750 
J6 Restaurant by Flow (Gallons)   3.495 9,576 

Total Estimated Restaurant Flow 328,701 
Total Metered Flow 67,314 

Total Non-Metered Flow 261,387 
 
A review of literature data was conducted to determine an average BOD5 
concentration for food establishments.  The CT DEP 2007 draft guidance 
document for design of large scale on-site wastewater treatment systems 
(http://www.ct.gov/dep/cwp/view.asp?a=2721&q=332888&depNav_GID=1654) 
was reviewed.  Average restaurant BOD5 concentrations based on literature data 
reviewed under this document indicate that a BOD5 concentration of 647 mg/L 
would be representative of the various types of establishments.  The restaurants 
varied in services provided and are listed below in Table E-3. 

TABLE E-3 
CT DEP Literature Review of Restaurant BOD concentrations 

CT DEP 
Ref No 

Description of Restaurant  #  of 
Restaurant 

# Samples BOD 
mg/L 

R-1a Restaurants in Honolulu 2 10 640 
R-1b Restaurants in Greensboro, NC 5 15 546 
R-1c Restaurants in Philadelphia, PA 5 10 655 
R-2 12 Restaurants in WI    
R-2a Restaurants only in WI 6 37 506 
R-2b Restaurants w/other facilities in WI 6 25 196 
R-3 Restaurants in OR    
R-3a Full Service - OR 1  1074 
R-3b Full Service - OR 1  1301 
R-3c Fast Food - OR 1  1917 
R-3d Fast Food - OR 1  1716 
R-4a Full Service - OR 1  1657 
R-4b Full Service - OR 1  1377 
R-5 Student Cafeteria UofTx 1   
R5-1 Student Caf - Summer 0.25 15 576 
R5-2 Student Caf - Fall (Beginning) 0 25 992 
R5-3 Student Caf - Fall - Later 0.75 13 1628 
R-6 Restaurants in OR    
R6-1 Full Service - OR 1 22 913 
R6-2 Full Service - OR 1 7 985 

http://www.ct.gov/dep/cwp/view.asp?a=2721&q=332888&depNav_GID=1654
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R-9 Restaurants in FA     
R9-1 Restaurants - <16 hrs/day - FA 1  761 
R9-2 Single Serv Restaurants <16 hrs/day - 

FA 
1  602 

R9-3 Single Serv Restaurants >16 hrs/day - 
FA 

1  548 

R9-4 Bars & Cocktail Lounges 1  451 
R9-5 Drive-in Restaurants 1  1920 
R9-6 Convenience Stores 1  441 
R10 Restaurants in FA 15 109 374 
R11 Full Service Rest. - CT 1 39 362 
R12a Kitchen in Full Service Rest. - CT 1 1 960 
R12b Kitchen in Full Service Rest. - CT 1 1 878 
R14 Full Service in Balt. MD 1 7 1320 
R16 Fast Food - CT 1 1 430 
R17 Oriental in CT 1 1 1380 

Weighted Average 647 
 

Restaurant data from the City of Warwick, Rhode Island was also reviewed.  The 
data was collected quarterly for the purposes of determining BOD5 surcharge 
amounts under the City’s sewer user ordinance.  The average BOD5 
concentration was 1,145 mg/L.  However, the data was a sampling of fast food 
and large restaurants.  As can be seen from Table E-2, there are a significant 
number of smaller restaurants in the 0 – 25 seat category and 25 – 50 seat 
category.  Many of these restaurants are smaller cafes, bars, and taverns that 
may have limited menus and correspondingly lighter BOD5 loadings. 

Finally, in reviewing literature data from design manual published by Ecological 
Tanks, Inc., (http://www.aerobicwastewatersolutions.com/images/Residential_and_Commercial_high_strength.pdf) 
the recommended concentration for BOD5 was 800 mg/L for all types of 
restaurants with exception to limited food establishments. 

A BOD5 concentration value of 800 mg/L was used in determining restaurant 
loadings as it fell between the average concentration based on the literature data 
collected and published by CT DEP and the sampling of data collected by 
Warwick for a number of fast food and larger restaurant establishments.  The CT 
DEP data appears to be more representative of the spectrum of food 
establishments, while the Warwick data is more representative of larger 
restaurants and fast food restaurants whose BOD5 loadings are reportedly higher 
on a per seat and per meal basis than smaller and ordinary food establishments.  
The 800 mg/L was chosen as it appears to be a slightly conservative value as 
compared to the CT DEP data which is the most comprehensive and 
representative of average loading conditions that could be found. 

Table E-4 shows the breakdown of estimated restaurant BOD5 loadings: 

http://www.aerobicwastewatersolutions.com/images/Residential_and_Commercial_high_strength.pdf
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TABLE E-4 
  

Food Establishment Size Estimated 
Average 

# of seats 

Users Flow - 
based 

(30gal/seat) 
gpd 

Estimate 
BOD, 
mg/L 

Est. 
BOD 

Loading, 
lbs/day 

0 - 25 seats 12.5 67 25,125 800 168 
26 - 50 seats 37.5 58 65,250 800 435 
51 - 100 seats 75 40 90,000 800 600 
>100 seats 125 37 138,750 800 926 
J6 Restaurant by Flow (MGD)  N/A 3.495 9,576 800 64 

Non-Metered Food Establishments 261,387 800 1744 
Metered Food Establishments 67,314 800 449 

All Food Establishments 328,701 800 2193 
 

State Complex 

The State Complex sewer discharge is serviced by the City of Cranston’s 
Howard Pump Station.  The pump station also services various 
commercial/industrial flows that are all tracked under the City’s metering 
program.  Therefore, the State Complex flow can be determined by deducting 
these commercial / industrial user flows from the pump station’s total flow.  BOD5 
monitoring of the Howard Pump Station was performed in April 2011.  The 
averaged BOD5 for the 18 day monitoring period was 521 mg/L.  The average 
flow during this period was representative of the average annual flow.  Based on 
this concentration and flow, the total BOD5 loading to the pump station was 5,043 
lbs/day.  This loading is significant with respect to the WPCF and is mainly 
attributed the The Pepsi Bottling Group and the ACI prison complex.  The prison 
complex is believed to represent the majority of flow and loadings discharged 
from the State Complex.  The BOD5 loadings for the commercial/industrial users 
were established by using the BOD5 data from either the 2010 regular MIPP 
monitoring program (Pepsi) or the additional BOD5 monitoring that was done in 
April/July 2011 for SIU’s.  For industrial/commercial users that were not SIU’s, it 
was confirmed that they are zero process discharge users and that these 
remaining users have a discharge BOD5 concentration comparable to sanitary 
wastewater.  A value of 300 mg/L was used for the BOD5.  The sum of these 
loadings was then deducted from the Howard Pump Station total loading in order 
to determine the State Complex loading.  The breakdown of loadings for the 
State Complex / Industrial Park users contributing to the Howard Pump Station is 
shown in Table E-5 below: 

The estimated BOD5 concentration was back-calculated from the estimated State 
Complex BOD5 loading.  The value is 364 mg/L.  This is slightly higher than an 
average sanitary waste concentration.  However, the institution has commercial 
laundry and cafeteria operations that are likely the cause for the slightly elevated 
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BOD5 concentration and this concentration does not appear to be unreasonable.  
No literature data could be located representing the average BOD5 concentration 
from prison institutions. 

TABLE E-5 
Determination of State Complex Flow and Loads 
User discharge to 

Howard Pump 
Station 

Flow BOD 
mg/L 

BOD 
lbs/day 

Pepsi     107,663      2,101      1,887  
Other SIU's           212        600            1  
Non-SIU's      75,767        300        190  
State Complex     976,983        364     2,966  

Total  1,160,625        521      5,043  
 

Summary of Commercial / Industrial BOD5 Loadings 

Based on the approach described above for the various user categories, the 
following summary of estimated commercial / industrial loadings is shown in 
Table E-6, below: 

TABLE E-6 

Cranston 2010 Commercial / Industrial BOD Loadings 

Commercial/Industrial Category Flow gpd BOD 
mg/L 

BOD 
lbs/Day 

Food Establishments 328,701 800 2,193 
Food Processing (non-SIU's) (2) 21,045 1,900 333 

Laundromats 31,452 600 157 
Car Washes 19,452 300 49 

SIU's (Process Flows Only)    
RIRRC 286,953 779 1,864 

Pepsi Bottling 107,663 2,101 1,887 
Falvey Linen 120,822 1,306 1,316 

Eastland Foods1 29,835 1,900 473 
RISE 280,063 5 12 

All Other SIU's 48,376 54 22 
TOTAL SIU Process Flows 873,712 725 5,578 

State Complex 976,983 364 2,966 
All Other Commercial / Industrial non-Process 

Discharge 2,618,654 301 6,583 

TOTAL COMMERCIAL / INDUSTRIAL 4,870,000 440 17,855 
1 For the purposes of establishing mass-based CBOD5 limits, Eastland Foods has been re-
classified as a SIU since its discharge flows exceed the federal SIU criteria of 25,000 gallons per 
day as average daily flow. 
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The largest portion of the commercial/industrial loadings is from non-process 
discharges which comprise generally of office, commercial, non-food retail 
establishments, and schools discharging sanitary wastewater. 

The SIU’s represent the second largest portion of the commercial industrial BOD5 
loading.  However, 99.4% of this loading is from four SIU’s.  The remaining SIU’s 
discharge an insignificant BOD5 loading. 

The third most significant source of commercial/industrial BOD5 is from the State 
Complex.  However, this flow is attributable to the large institutional population 
and unrelated state offices. 

Food establishments represent the fourth largest loading.  However, the 
estimated loading from these 204 establishments averages approximately 11 
pounds per establishment. 

It is also apparent from Table E-6 that the total commercial/industrial BOD5 
loading is a considerable portion of the WPCF’s Influent loading, representing 
more than half of the WPCF’s actual influent loading.  Table E-7 shows the 
combined estimated domestic and commercial / industrial loadings as compared 
to the actual 2010 WPCF influent loading (not including septage loadings). 

 
TABLE E-7 

Cranston WPCF 2010 Influent Estimated BOD5 Loading Analysis 

Commercial / Industrial Category Flow gpd BOD 
mg/L 

BOD 
lbs/Day 

TOTAL COMMERCIAL/INDUSTRIAL (from Table E-6) 4,870,000 440 17,855 
TOTAL DOMESTIC LOADING & I&I 7,950,000 188 12,439 

TOTAL CALCULATED INFLUENT LOADING 12,820,000 283 30,294 
ACTUAL 2010 INFLUENT LOADING 12,820,000 285 30,489 

 

The overall estimated commercial/industrial/domestic loading analysis is in good 
agreement with the actual 2010 WPCF influent loading.   As such, the analysis of 
industrial loadings and allocations appears to be representative of the actual 
WPCF BOD5 loading. 

The next step is to convert the BOD5 loadings to CBOD5 loadings.   The WPCF is 
reviewing BOD5 loadings as compared to CBOD5 loadings, as simultaneous 
testing is only required and has been performed for the months of June through 
October.  Since only seasonal simultaneous CBOD5/BOD5 data was available, it 
led to the selection of a literature value for the CBOD5 to BOD5 ratio that was 
used in lieu of WPCF BOD5/CBOD5 data.  Additional CBOD5 testing is ongoing 
for the off-season period but will require at least one year of data in order to 
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establish a year-round average ratio.  Therefore the ratio of CBOD5:BOD5 used 
was 0.85 based on literature data. 
(www.hydroqual.com/Projects/ltcp/wbws/.../flushing_bay_appendix_d.pdf). 

Using this ratio, the estimated total commercial/industrial CBOD5 loading for 2010 
is 15,176 lbs/day.  The domestic fraction of the influent CBOD5 loading was 
calculated as 85% of the domestic BOD5 loading of 12,439 lbs/day, having a 
value of 10,573 lbs/day.  Using a factor of safety of 15% and a maximum month 
design MAHL of 29,832 lbs/day, the Allowable Industrial Loading (AIL) was 
calculated to be 14,785 lbs/day.  This is lower than the estimated 2010 
commercial/industrial CBOD5 loading of 15,176 lbs/day, indicating the need for 
further reduction on commercial / industrial loadings. 

The October 2010 Draft Facility Plan Amendment notes that commercial and 
industrial park flows are anticipated to increase 35% by 2030.  Uniformly, this 
represents roughly a 9% growth rate over the next five years.  Growth may be 
higher during the next five (5) years due to natural economic cycling.  These local 
limits are intended to be established for a five year period and specifically for 
Cranston or at least until the current permit required upgrades are completed.  
The EPA Local Limits Guidelines further indicate that revisions may be done in 
conjunction with permit renewals.  The upgrades under consideration by the City 
relating to the existing permit and associated consent agreement are anticipated 
to increase the WPCF’s nutrient removal capacity, but will not significantly 
increase the WCPF’s CBOD5 capacity.  This further supports maintaining a factor 
of safety, especially in considering the time that may be required for industries to 
establish pretreatment mechanisms for their individual CBOD5 sewer discharge 
reduction. 

Considerations for controlling each of the user groups include the following: 

• Available technology and economics for CBOD5 reduction 
• Ability to enforce the users with respect to the number of users, complexity of 

monitoring and economics associated with any required monitoring 

• Significance of CBOD5 reduction from regulating a particular user group 
Specific considerations and recommendations for the regulation of each user 
group are described below: 

Food Establishments 
 It is estimated that 2,193 lbs/day of BOD5 (1,864 lbs/day as CBOD5) is generated 

from food establishments.  The City through its MIPP program has a fairly 
aggressive grease trap program including twice per year inspections to ensure 
that grease traps are being maintained properly.  When restaurants are 
expanded, grease trap capacity is reviewed as part of the City’s approval 
process.  Existing restaurants have been inspected and reviewed over the past 8 

http://www.hydroqual.com/Projects/ltcp/wbws/.../flushing_bay_appendix_d.pdf
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– 9 years and where traps were non-compliant with design standards, the food 
establishments were directed to upgrade the traps.  This is considered to be the 
most practical and effective approach to CBOD5 control of restaurant discharge.  
Additional controls that may be practical would be solids separation.  In 
Cranston, facilities that have food grinders are required to have additional solids 
separation equipment.  Solids generated by food grinders would be the most 
significant source of particulate BOD5, and therefore additional controls for 
facilities without food grinders are not likely to provide any further significant 
reduction. 

 There are 204 food establishments that would require further regulation and pre-
treatment with likely minimal CBOD5 reduction.  Reducing the loadings by say. 
50% would not likely be economically feasible.  As part of proposed surcharges 
in the City’s Sewer User Ordinance, BOD5 will be monitored for food 
establishments similar to the program that the City of Warwick has in place.  The 
City of Warwick currently monitors BOD5 on a quarterly basis.  If measured 
loadings are significantly higher than the 2010 estimated loadings (based on 
literature data), further evaluation will be considered.  This would mainly consist 
of reviewing the effectiveness of the grease trap program and consideration of 
reallocating overall industrial/commercial CBOD5 loadings. 

 Additional monitoring will be performed.  However, it is proposed that this user 
category remain an uncontrolled source. 

 Food Processing - Non SIUs 

 In 2010, there were four non-SIU food processors discharging to the Cranston 
WPCF. As of early 2012, one company has discontinued operations and another 
company is now classified as an SIU.  Therefore only two companies remain as 
non-SIU food processors.  Only a very limited amount of monitoring data is 
available for these dischargers, but the BOD loading that they represent appears 
fairly small.  At this time, it is planned that additional monitoring will be performed 
and it is recommended that this user category remain an uncontrolled source. 

 Laundromats 

 Laundromats (not including commercial launderers or dry cleaners) contribute an 
estimated BOD5 loading of 157 lbs/day (134 lbs/day as CBOD5).  The loadings 
are not significant to contribute to the necessary reduction in CBOD5 loadings to 
the plant.  No additional monitoring or user specific limits are recommended at 
this time.  It is recommended that this user category remain an uncontrolled 
source. 

 Car Washes 

Car washes contribute an estimated BOD5 loading of 49 lbs/day (41 lbs/day as 
CBOD5).  Any loading reduction would not be significant in achieving the 
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necessary reduction in CBOD5 loadings to the WPCF.  No additional monitoring 
or user-specific limit is recommended at this time.  It is recommended that this 
user category remain an uncontrolled source. 

State Complex 

The State Complex contributes an estimated BOD5 loading of 2,966 lbs/day 
(2,521 lbs/day as CBOD5).  This loading is significant.  Currently, there are 
numerous points of discharge from the Complex to the City’s Howard Pump 
Station sewer system tributary area.  A significant portion of the loading is 
institutional.  At this time, the allocation for the CBOD5 loading as estimated 
should remain, but prior to the next Local Limits update, further review should be 
performed to determine if there are a limited number of point source discharges 
that are high in BOD5 loading in order to establish whether pretreatment and 
reduced BOD5 discharge could be reasonably achieved to further reduce the 
WPCF’s influent loadings. 

At this time, it is proposed that a determination of whether there are discharge 
locations for practical monitoring be made.  If there are discharge locations 
representing significant portions of BOD5 loading from the State Complex, a 
monitoring program will be established.  However, for the present, it is 
recommended that this user category remain uncontrolled until further evaluation 
under the next Local Limits update. 

All Other Commercial/Industrial Users (Zero Process Discharge) 

This user category represents an estimated BOD5 loading of 6,583 lbs/day 
(5,596 lbs/day as CBOD5).  This is a very significant loading.  The estimate is 
based on the remaining user flow (after deducting SIU flows and flows from the 
categories discussed above) as having the characteristics of average sanitary 
wastewater (300 mg/L).  This category derives mainly from offices/office parks, 
retail establishments (excluding food establishments), zero process discharge 
commercial/industrial users, schools and any other user category not mentioned 
in Table E-6, above.  As such, there are a large number of users that would 
require regulation if local limits were specified for this user category, each 
discharging very low BOD loadings.  Also, the technology required to achieve 
significant reduction would be cost-prohibitive since the estimated BOD5 
concentration is 300 mg/L.  It is not likely that solids separation alone would 
reduce the loadings enough to achieve significant CBOD5 reduction.  This 
category does not include food establishments, so solids separation of grease 
would likely achieve little CBOD5 reduction as well.  It is recommended to use the 
estimated loading for this user category for the purposes of assigning an 
allocation to this user group under evaluation.  It is recommended that this user 
category remain an uncontrolled source on current and reasonably practical 
monitoring practices under the MIPP program.  No limit is recommended for this 
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category.  The next local limits update, anticipated to be timed with the 
completion of the next WPCF upgrade should include a re-evaluation of these 
estimated loadings as relates to any business growth in this user category. 

BOD Loading Allocation for SIU Controlled Sources 

As previously discussed, the process modeling for the October 2011 Facility Plan 
Amendment indicated that the WPCF has a CBOD5 influent loading treatment 
capacity of 31,500 lbs/day, inclusive of trucked septage.  If the septage 
allowance of 1,668 lbs/day BOD5 is subtracted, an influent treatment capacity of 
29,832 lbs/day CBOD5 is available.  The BOD5 value for septage was used as 
there was no CBOD5 data available.  Due to the high BOD5 to ammonia ratio 
observed for the septage loading, the septage CBOD5 was assumed to be equal 
to BOD5 as it does not seem likely that the CBOD5 will be as low as 85% of 
BOD5.  This assumption is conservative in terms of CBOD5 mass loading 
allocation. 

If a 15% safety factor is applied to the influent treatment capacity, then the 
available capacity for current users is reduced to 25,357 lbs/day CBOD5.  If the 
domestic CBOD5 loading of 10,573 lbs/day CBOD5 is then subtracted from the 
amount available for current users, then 14,784 lbs/day CBOD5 is available for 
current non-domestic users. 

In the previous sections of this report, it was recommended that certain 
categories of non-domestic users should be considered as uncontrolled sources 
due to the generally low CBOD5 mass loadings contributed by the individual 
dischargers even though the group loadings by category are significant in some 
cases.  Those uncontrolled, non-domestic categories and their 2010 CBOD5 
loadings are: 

Table E-8 

CATEGORY 2010 CBOD5 LOADING 

Food Establishments 1864 lbs/day 

Non-SIU Food Processors (2) 225 lbs/day1 

Laundromats 134 lbs/day 

Car Washes 41 lbs/day 

State Complex 2521 lbs/day 

All other Commercial / Industrial Users 
(Zero Process Wastewater Discharge) 5596 lbs/day 

Total Uncontrolled Non-Domestic 10,381 lbs/day 
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1 
The 2010 BOD5 loading calculations were based on three (3) Non-SIU Food Processors.  However, 

the CBOD5 mass loading allocation was based on only two (2) of the three processors as one of the 

processors stopped processing in 2010 and is no longer in operation. 

 

If the total uncontrolled non-domestic loading is subtracted from the 14,784 
lbs/day CBOD5 available to current non-domestic users, then 4,403 lbs/day 
CBOD5 is available for controlled non-domestic dischargers - the SIUs. 

 

SIU’s 

The SIU’s represent a significant portion of the CBOD5 loading with an estimated 
2010 process wastewater CBOD5 loading of 4737 lbs/day, the vast majority 
contributed by four dischargers. For 17 of the SUIs with minor amounts of CBOD5 
in their process wastewater, a CBOD5 loading limit of 25 lbs/day per discharger 
would be sufficient to have them be identified as controlled sources but would not 
be expected to have any of them apply additional CBOD5 control measures to 
their current discharges.  If that grouping is allocated 425 lbs/day CBOD5 from 
the 4,403 lbs/day available for SIUs, then the remaining amount for other SIUs is 
3,978 lbs/day CBOD5. 

Similarly, one SIU under SIC code 4911 has a large flow with a minor amount of 
CBOD5 but would not necessarily be able to comply with a 25 lb/day limit.  
Therefore, it is recommended that a limit of 50 lbs/day CBOD5 be applied to SIUs 
with the 4911 SIC code.  This then leaves 3,928 lbs/day CBOD5 for the four 
remaining SIUs who are the largest individual SIU dischargers of CBOD5 
loadings. 

Of the four largest SIU CBOD5 dischargers, three of them accounted for 91.5% of 
this group's actual 2010 discharge loading, in approximately equal amounts, and 
the fourth was considerably smaller, accounting for only 8.5% of the group's 
actual 2010 discharge load.  Therefore, it is proposed that the remaining 3,928 
lbs/day CBOD5 of the WPCF treatment capacity be allocated such that the 
smallest discharger receives 8.5% of the allocation, or a SUO mass discharge 
limit of 334 lbs/day CBOD5 for SIU food processors that are not SIC 2086.  And 
that the three larger dischargers each receive equal allocations of the remaining 
treatment capacity of 3,594 lbs/day CBOD5 or a SUO mass discharge limit of 
1,198 lbs/day CBOD5 for SIC codes 2086, 4953, 7213 and 7218. 




