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To: Nicolette Bateson, CFO 

CC: Sue McCormick, CEO; William Wolfson, CACO & General Counsel; Suzanne Coffey, 

CPO; Jonathan Wheatley, Public Finance Mgr.; Bart Foster, The Foster Group; Charlie 

Fleetham, Project Innovations 

From: GLWA Sewer Charges Assessment Committee 

Date: March 15, 2017 

______________________________________________________________________________ 

SUMMARY 

When the Great Lakes Water Authority assumed operational responsibility of the regional 

sewer facilities from the City of Detroit in 2016, it inherited protocols for allocating the cost of 

operating the regional sewer system among its wholesale suburban customers.   

• Each sewer customer is charged on a uniform and proportional basis

• Sewer charges are reviewed periodically to ensure the foregoing is achieved.

• The Authority continued its robust customer outreach and collaboration with its customers.

In 2013 the Detroit Board of Water Commissioners adopted a simplified approach to establish 

charges for common-to-all wastewater services. Each customer was allocated a percentage 

SHARE of the DWSD common-to-all wastewater budget based on its share of the budget in the 

prior five-year period. Each SHARE was constant for the Charge Period from FY 2015 to FY 

2017. All customers except Detroit are billed in 12 equal monthly installments. 

When the new sewer charge was adopted, the Board identified three study topics for the next 

Charge Period beginning in July 2017.   

• The strength of flow allocation was not supported by sufficient data for sewage strength,

and future study of the allocation was a condition established by the BOWC for

implementing rate simplification.

• The indirect method used to estimate flows from “D+” customers, principally Detroit,

Hamtramck and Highland Park, possibly introduced errors in estimates of D+ flows.

Detroit agreed to 2013 rate simplification on the assurance that a better estimate of D+

would be developed before the next Charge Period.

• The protocol for allocating costs between flow and strength based on a 1979 study should

be examined considering changing operational protocols.
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In February 2016, Suzanne Coffey, GLWA Chief Planning Officer, established a Sewer Shares 

Assessment team within the Authority’s customer outreach process.  Team membership included 

technical and financial representatives of GLWA, Oakland, Macomb and Wayne counties, Detroit 

and Dearborn.  

When the team completed the significant majority of its work in mid November, a majority 

consensus had been reached on the following points which were provided to policymakers for 

consideration in setting charges for the next Charge Period.   In mid-November, after consideration 

of concerns raised by team members from Oakland and Macomb Counties, a minority report 

identifying objections, challenges and recommendations for future study was suggested.  Since 

that time, Oakland and Macomb Counties have communicated their intent to produce a written 

document which details their concerns. 

1. Strength of Flow: The team analyzed national data on sewage strength for total

phosphorous (“TP”), total suspended solids (“TSS”) and biological oxygen demand (“BOD”).  It 

directed a five-month sewage strength sampling program for TP, TSS, BOD and fats, oils and 

grease (“FOG”) spanning the sewer service area, including City of Dearborn, City of Detroit, and 

Macomb, Oakland and Wayne counties.  The team concurred on three alternative strength 

estimates for sanitary, DWII and wet weather flows and drew the following conclusions:   

• The 2013 values used for strength of flow were not supported by local data and should be

replaced by representative estimates based on national studies and local data.

• The 2013 values for DWII and wet weather strength should be reduced except for wet

weather TSS.

• All three strength alternatives are reasonable and have a similar impact on changes in

SHARES. The alternative using the most local data is preferred for SHARE calculations.

• Customers with a higher sanitary component of flow will see a relative increase in their

SHARE, while customers with a higher percentage of DWII will see a relative decrease in

SHARE, all other things being equal.

• System sampling data could not provide reliable estimates of strength of wet weather flow.

• Sampling of sewage strength should continue with modifications based on lessons learned

to date.
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2. D+ Flow:  In 2013, D+ flow was indirectly estimated as 37.8% of the total flow to the

Water Resource Recovery Facility (“WRRF”).  Detroit requested a direct estimate be prepared. 

The team developed estimates of D+ sanitary flow for the entire D+ area using retail water records. 

It used system meters to estimate DWII and wet weather flows for part of Detroit (“D+ Direct”).  

Combined, these estimates accounted for about 66% of D+ flows.  The DWII and wet weather 

flow data was extrapolated for the rest of the D+ area (“D+ Incremental”).  Results included: 

• The estimate of D+ flow derived to replicate historic shares for the first Charge Period can

be replaced by an actual estimate of D+ flow based principally on the procedures used to

estimate flow of the M customers.

• A reasonable midrange flow estimate based on a four-year average projects D+ as 37% of

flow to the WRRF and 42% from suburban customers. The remaining 21% is attributable

to all customers in common, in contrast to the current allocation of 16.25% to all customers

in common.

• At this midrange estimate, the balance of total flow between M and D+ changes only

slightly from the current Charge Period. (Because strength influences cost allocation,

relative SHARES of the Authority’s budget may shift because of the revised strength

factors.)

• A metering plan within the D+ Incremental area should be developed to improve estimates

of D+ flow.

3. Flow Data Review:  The team successfully reviewed flow data collected during the Charge

Period. During this review the team considered changes in customers’ systems that might have a 

material impact on a customer’s relative share of total sewerage flows, like the partial diversion of 

Oakland-Macomb Interceptor Drain Drainage District (“OMIDDD”) flow from the Authority 

system to the Pontiac Wastewater Treatment Facility Drainage District, and the planned diversion 

of flow from the Western Township Utility Authority (“WTUA”) to the Ypsilanti Community 

Utility Authority (“YCUA”). The team provided an updated flow balance by type of flow for FY 

2013 to FY 2016 for use developing updated SHARES.  Flows decreased significantly at the 

WRRF for the most recent period.  Therefore, any customers whose flow decreased proportionally 

less during the period than the proportional flow decrease at the WRRF will see an increase in 

share allocation, all other things being equal.   
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4. Review of Cost Allocation Factors:   Strength of flow was introduced as a cost factor in FY

2012, consistent with wastewater industry practice.1  Costs are now allocated between flow and 

flow strength based recommendations in Attachment 2, Camp, Dresser & McKee (“CDM”), 

Proposed Sewerage System Rates and Charges (1979), as implemented in Attachment 3, CDM, 

Detroit Sewer Rate Methodology (excerpt) (1980).  In 2016 GLWA staff reviewed the CDM study 

in the context of current operations.  GLWA staff concluded each of the bases for allocation 

adopted in 1979 remain a reasonable basis to allocate costs for the next Charge Period.  

Detroit also requested a review of the basis for the allocation of General and Administrative 

costs.  Since that request, several suburban customers have expressed a similar interest in 

reviewing the General and Administrative allocation.  This review has been launched through the 

Customer Outreach and will continue through the GLWA Cost Allocation project scheduled to 

begin in July of 2017.  

1 Attachment 1, Water Environment Federation, Manual of Practice #27, Financing and Charges 
for Wastewater Systems, Ch. 6 & 7. 
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DETAILED REPORT 

I. ESTABLISHING REVENUE REQUIREMENTS 

The Authority’s budgeting process establishes the revenues required in a future year to operate 

the sewer system and meet its capital needs.  This “revenue requirement” is divided into four broad 

categories: costs associated with facilities and processes treating wastewater from all customers 

(“common-to-all” costs), costs associated with combined sewer overflow facilities handling flows 

when the wastewater treatment plant is at capacity (“CSO costs”), costs associated with services 

to an individual customer, and costs associated with treating industrial wastes.2   

Common-to-all costs are a function of the volume of flow (e.g., the cost to pump flow) and the 

pollutants conveyed in the flow (e.g., the cost to remove, treat and dispose of solids). Thus, costs 

are a function of the relative composition of wastewater flow treated at the wastewater treatment 

plant – sanitary flow, wet weather flow, and dry weather inflow & infiltration (“DWII”). Sanitary 

flow contains the most materials requiring removal, treatment and disposal while DWII contains 

the least.  For an equal amount of flow, it will cost more to treat the flow from a customer with a 

high proportion of sanitary flow than a customer with a lower proportion because the sanitary flow 

carries more pollutants requiring treatment and/or disposal.  Cost allocation based on flow strength 

is currently based on a simplified cost study performed in 1979 by Camp Dresser & McKee for 

the federal court. 

The allocation of CSO costs among customers was established in 1999 after a court-ordered 

facilitation process (the forerunner to the present customer outreach process).  The costs of the 

long term CSO control program were allocated 83% to Detroit and 17% to wholesale sewer 

customers.  The wholesale customers allocated the 17% among themselves.  The allocation of 

costs associated with the CSO program are being considered as part of the Wastewater Master Plan 

and will not be considered in connection with the establishment of charges for the Charge Period 

beginning July 1, 2017. 

The Authority has an accounting process tracking capital and operating costs by categories 

associated with the common-to-all, CSO, customer-specific and industrial customer classes. 

Until FY 2015, DWSD combined its revenue requirement, rate-setting protocols and forecast 

of each wholesale customer’s future wastewater flows into a customer-specific volumetric rate 

2 Wholesale customers do not receive industrial charges. They are billed to industrial customers.  
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($X per thousand cubic feet of flow (Mcf)).  If, during the fiscal year, a customer’s actual volume 

met its forecast volume, the rate-generated revenue would achieve the budgeted revenue 

requirement associated with serving that customer.  In practice, actual flows did not meet 

forecasted flows and the sewer system did not achieve its revenue requirement, resulting in 

operating losses, deferral of capital projects, loss of system financial equity and bond rating 

downgrades.  A cumbersome “Look Back” process had been implemented  to true up actual costs 

and revenue against the budgeted and forecasted flows. In some cases the look back process led to 

large adjustments several years after the rate year ended, due in large part to Detroit’s inability to 

produce timely annual audits. 

II. 2013 RATE SIMPLIFICATION AND CONSOLIDATION

In the period 2010 to 2013, the Board of Water Commissioners directed DWSD to simplify 

the sewer charge model.   

The effort was conducted by the Sewer Rate Simplification Subcommittee under the auspices 

of the Wholesale Customer Outreach.  Members of the Subcommittee included DWSD staff and 

consultants and Wayne, Oakland and Macomb Counties with lesser participation by smaller 

wholesale customers like Center Line and Dearborn.  In addition, under BOWC direction, DWSD 

retained a civil engineering firm to be an advocate for Detroit retail customers in the process. 

Recommendations were approved by the BOWC in November 2013 and implemented for a three-

year Charge Period -  FY 2015 to FY 2017.  An outreach to all customers followed. 

Four reforms were adopted.  The many details associated with these reforms were presented in 

a Memorandum from the Sewer Rate Simplification Subcommittee to Board of Water 

Commissioners, “Rate Simplification Recommendations” (November 22, 2013). 

First, each wholesale customer is now charged a fixed annual amount calculated as that 

customer’s SHARE (expressed as a percentage) of the annual budgeted common-to-all revenue 

requirement for an agreed-upon future multi-year “Charge Period,” based on its average share of 

common-to-all revenue requirements for an agreed-upon prior period.  The first Charge Period 

began in FY 2015, has a three-year duration, and is based on the prior FY 2008-12 period. 

Annually, a customer’s SHARE is applied to the common-to-all budget to yield the customer’s 

common-to-all revenue requirement. Customer-specific and CSO charges are added to the 

common-to-all charge.  Each wholesale customer’s revenue requirement is billed in twelve equal 
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monthly installments, providing a predictable and consistent income stream to the Authority.  The 

Board determined that SHARES would be re-evaluated before the FY 2018 rate year began and 

revised or reaffirmed SHARES would be set for the next multi-year Charge Period.  

Second, the annual Look Back process (i.e., the adjustment to the annual revenue requirement 

retroactively billed by DWSD to sewer customers when all costs and usage for a prior rate year 

were known) was discontinued for four reasons.   

• It was time consuming, cumbersome and distracted attention from management of on-

going  revenues.

• It often resulted in significant retroactive adjustments to individual customer revenue

requirements, with additional charges in one year followed by credits in the next.

• Eliminating the Look Back adjustment process increased charge predictability from

year to year, something the customers strongly desired.

• The new revenue requirement approach guaranteed the overall sewer system revenue

requirement would be met, providing a significant improvement to the department’s

financial condition.

Third, over half of the flow reaching the wastewater treatment plant was not measured through 

a billing meter (i.e., a sewer meter intercepting just one customer’s flow) and thus was not directly 

attributable to any specific customer based on meter data.  In 2013 simplified procedures were 

developed to estimate the customer-specific source and amount of these flows from the 

communities without billing meters, principally Detroit, Highland Park and Hamtramck as well as 

parts of several smaller communities (the “D+” customers).  

Fourth, a process was established to permit SHARES to be adjusted if a customer’s flow 

changes materially during the Charge Period. SHARES were adjusted prospectively in 2015 under 

this process and validated in late 2016 to reflect the diversion of flow in 2016 from OMIDDD to 

the Pontiac Wastewater Treatment Facility Drainage District and between Detroit and Hamtramck. 

III. ISSUES DEFERRED TO POST 2013

The Sewer Rate Simplification Subcommittee identified several areas deserving further review 

and the BOWC committed to address them in time for the FY 2018 rate year. 
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• Revisit strength of flow to better allocate costs among customers who have varying flow

strengths, in particular to address the assertion by the Detroit Retail Advocate that the DWII

strength factor was too high and was creating an inequitable allocation for D+ customers.

o Review strength factors between sanitary, wet weather and DWII flow,

o Improve estimates of each flow component, and

o Review how costs are allocated based on strength of flow.

• Develop direct estimates of D+ flow to ensure that flows from Detroit and other D+

customers are not overestimated.

Later GLWA and its wholesale customers also agreed to consider two additional issues: 

• Respond to a request from Dearborn to review the individual customer allocations of the

17% non-Detroit share of CSO projects3, and

• Review the allocation of General and Administrative (“G&A”) costs among sewer

customers.

IV. CONTINUED REFINEMENT OF CHARGES – FY 2015 -16

In 2016, GLWA launched the Sewer Shares Assessment project to address the foregoing issues 

and to update SHARES for the Charge Period beginning in FY 2018. The Authority directed 

Project Innovations to use the customer outreach process to address these issues.  Suzanne Coffey 

(GLWA Chief Planning Officer) established the Sewer Shares Assessment team and subsidiary 

subcommittees that included technical, financial and consultant representatives from customers. 

The Sewer Shares Assessment team established three subcommittees: 

• Strength of Flow (“SOF”) to refine the estimates of the relative flow strengths of sanitary,

wet weather and DWSII flows;

• Flow Analysis Approach (“FAA”) to improve estimates of flows from all customers, in

particular to improve the estimates of D+ flow and common-to-all flow in the GLWA

interceptors, and to estimate the DWII, sanitary and wet weather flow from each customer;

and

3 This request was later withdrawn by Dearborn 
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• Financial to review the impact of the technical findings and to  present a cost allocation

approach4 that allocated costs considering volume, strength of flow and the industrial

program.

To support this effort, the Authority retained CDM Smith to provide technical support and 

funded technical support for Detroit, Wayne, Oakland and Macomb counties and Dearborn 

through the Customer Outreach Contract (CS-1445). Each of the foregoing was actively 

represented by staff and technical consultants in carrying out the subcommittees’ work.  

A. SOF Subcommittee Scope of Work 

Capital and operating costs for interceptors and the treatment plant are a function of the volume 

of flow and/or the amount of pollutants in the flow.  To allocate the costs to remove pollutants 

from wastewater, data on the volume of the three types of flow (sanitary, DWII and wet weather) 

are needed as well as the concentration of pollutants in each type of flow.  Concentration or 

“strength of flow” means the amount of a pollutant in a volume of sewage flow, expressed as 

pounds of pollutant per unit of volume. The volume of flow (Mcf) times concentration of pollutants 

(lbs. per Mcf) yields the mass of pollutants in the flow that must be removed at the WRRF. 

By way of background, GLWA, like DWSD before it, budgets and tracks its capital and direct 

operating costs by detailed line items that correspond (for the most part) either to transporting 

sewage flow or to treating pollutants in the flow. The cost of operating, maintaining and improving 

pump stations corresponds to the volume of flow that must be pumped.  The cost of chemicals is 

associated with treating pollutants in the sewage flow.  The cost of operating, maintaining and 

improving equipment to remove solids from flow (like the clarifiers where solids are settled out of 

the flow) is a pollutant-related cost as is the cost the solids dewatering equipment and ultimately 

the cost of disposing the solids. The costs of some activities are partly driven by the amount of 

flow as well as the amount of pollutants, in which case a cost allocation study is done to split costs 

between flow and pollutants on a reasoned basis. This was the purpose of the 1979 CDM study. 

The detailed logic for cost allocation is explained in Attachment 2 and corresponds well to the 

function-based allocation approach discussed in WEF Manual #27, Chapter 6 included in 

Attachment 1.  

4 Based on Camp Dresser & McKee, “Proposed Sewerage System Rates and Charges” (1979). 
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For example, two customers who send the identical flow volumes to the plant will cause 

substantially different costs at the plant if the first customer’s flow is mostly sanitary flow, which 

has a relatively high concentration of pollutants, while the second sends predominantly wet 

weather and DWII flow, which have much lower concentrations of pollutants.  The SOF 

subcommittee research indicated that a gallon of sanitary flow carries more than 40 times the 

amount of total suspended solids and BOD than a gallon of DWII5 and several times more than a 

gallon wet weather flow. The first customer will generate far more solids with the consequent 

higher cost for treatment chemicals, solids handling and drying and  disposal.  These operational 

principles were  recognized and accepted by the technical representatives of the wholesale 

customers when pollutant loading became a factor in the charge for wastewater services.  Their 

concern, now addressed by the SOF subcommittee’s work, was the lack of data then available on 

the specific concentrations of pollutants in the flows. 

If all customers’ flows are generally the same mix of sanitary, wet weather and DWII flow, the 

relative sharing of flow and pollutant costs among customers is pretty much the same.  However, 

that is not true of GLWA’s wholesale customers.  One customer’s flow is nearly 75% sanitary 

while another customer’s is only 25%. It was this large difference in the pollutant loadings between 

customers that prompted DWSD to factor the amount of pollutants into its wholesale charges in 

FY 2012. 

The concentrations of pollutants in the flows throughout the WRRF are sampled and drive 

decision making regarding plant operations. For example, chemical dosing varies as the effluent 

phosphorus concentration varies. When the flow enters the WRRF it contains flow from 19 

customers and is a mixture of sanitary, DWII and, on a rainy day, wet weather flows.  It is not 

possible to measure any costumer’s daily contribution of pollutants to the WRRF. Instead the 

accepted approach is to develop estimates of the concentrations of pollutants in customers’ flows 

by type of flow and use that with annual flow data to estimate annual pollutants.   

In alignment with the current share model, the Technical Committee assumed that each 

wholesale customer’s pollutant concentration is the same for each type of flow.  That is, each 

customer’s sanitary flow has the same concentration or strength as other customers.  Likewise, for 

5 The WEF Manual, Table 7.4 uses a 20:1 ratio. 
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DWII and wet weather. The SOF subcommittee was charged with developing representative 

estimates for sanitary, DWII and wet weather strengths. 

The pollutant allocation in the charges model is based on four pollutants: total phosphorous 

(“TP”), total suspended solids (“TSS”), biological oxygen demand (“BOD”), and fats, oil and 

grease (“FOG”). Estimates of the concentrations for each of these pollutants for sanitary, DWII 

and wet weather flow were developed.  

Once representative strengths were established by the SOF subcommittee, the amount of 

pollutants each customer sends annually for treatment is calculated by multiplying its annual 

sanitary flow by the sanitary strength and likewise for DWII and wet weather, and then summing 

the three calculations.  

1. Estimates of Strength of Flow by Type: Sanitary, DWII and Wet Weather

Flow strength was introduced as a cost allocation factor in FY 2012. While at that time 

suburban customers had agreed that flow strength was a valid cost allocation consideration, there 

were concerns with the lack of strength data for the sewer system. As a compromise, flow strengths 

for DWII and wet weather flow were set at one-third of sanitary strength with the commitment that 

a flow strength study would be conducted.  

The SOF subcommittee concluded that a two-pronged approach to improving estimates of flow 

strength was desirable: a review and analysis of research on flow strength from national studies  

and a sample collection program within the GLWA system.  

The strength research considered 15 studies of groundwater (for DWII), sewage (for sanitary) 

and storm water (for wet weather), some of which reported on strengths from several cities. When 

categorized by DWII, sanitary and wet weather, these data indicate significantly different strength 

by flow type but there was a wide variation of strength within each flow type.  The SOF 

subcommittee reviewed the research data and developed a profile for a representative strength 

value for each type of flow based on the research.6 See Table 2, Strength of Flow, Research 

Summary. 

GLWA took the lead in conducting an in-system flow strength sampling effort in Detroit and 

sampling occurred in suburban systems as well. Over 275 flow samples were analyzed.  Twenty-

6 Fischbeck, Thompson, Carr & Huber, Inc. (Macomb’s consultant), “Summary,” presented to 
July 7, 2016 FAA/SOF subcommittee meeting. 
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one locations were sampled on 50 dry days and 14 wet days.  In addition, nighttime samples were 

collected at 14 suburban locations on four days to develop DWII strength estimates. Flow data 

were collected when the samples were collected.  

Determining individual DWII, sanitary and strength of flow estimates was challenging because 

no sample collected consisted of just one type of flow.  Flow on dry days includes both sanitary 

and DWII flow.  During rain events, flow includes wet weather flow in addition to DWII and 

sanitary flows.  

In the sampling data, the TSS concentration in wet weather flow exceeded the concentration 

of solids during periods of low flow, at odds with the accepted understanding that sanitary flow 

introduces most of the solids into a sewer.  The subcommittee hypothesized high TSS 

concentrations during wet weather are caused by the high flows re-suspending sanitary solids 

settled out in the sewers during low-flow periods. Thus, the subcommittee relied on national 

research data that was considered extensive and scientifically valid.   

The SOF subcommittee concluded strength of flow by flow type could not be estimated solely 

from sampling data alone and, further, there is not one unique set of strength values that, when 

applied to the flow estimates, can account for the mass pollutant loadings received at the 

wastewater treatment plant.   

The strength of flow analyses carried out by the SOF subcommittee were performed on a 

concentration basis.  However, the cost allocation model is structured to use the relative strengths 

of pollutants in each type of flow.  Therefore, the final step in the SOF subcommittee’s analyses 

of flow strengths was to express results in relative terms, not in terms of the absolute concentration. 

The sewer charge allocation model treats the relative concentrations of pollutants contributed by 

DWII and wet weather flow types as a percentage of the strength of sanitary flow, where sanitary 

strength is expressed as 100% and the other strengths are expressed as something less than 100%. 

After considering a wide range of approaches to estimating flow strengths, the SOF 

subcommittee settled on three alternative derivations of flow strengths based on various 

combinations of the sampling data, research and professional judgement. They are set forth in 

Table 3, Summary of Strength Ratio Recommendations. In summary, strengths for all pollutants 

for DWII and wet weather flow should be reduced, except for TSS in wet weather flow.  
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The Foster Group used the estimated strength factors to investigate their potential impact on 

SHARES.  The sensitivity analysis revealed little difference between the SHARES calculated with 

any of the three alternatives. 

The SOF subcommittee concluded that any of these alternatives was a reasonable basis for 

calculating SHARES in the next Charge Period. Most of the subcommittee preferred use of 

Alternative #1 which makes use of local sampling data for DWII. Summary of subcommittee 

conclusions and recommendations: 

• The previous values used for strength of flow were not supported by any local sampling or

national research data and should be replaced.

• As asserted in 2013 by the Detroit Retail Advocate, previous compromise values for

strength of DWII and wet weather flows should be reduced except for wet weather TSS.

• All three strength alternatives have a similar impact on changes in SHARES.   SOF

Alternative #1 is preferred because it uses local sampling data for DWII strength.

• Customers with a higher sanitary component of flow will see a relative increase in their

SHARE, while customers with a higher percentage of DWII will see a relative decrease in

SHARE, all other things being equal.

• System sampling data was not able to provide reliable estimates of strength of wet weather

flow for all four pollutant components.

• Limited sampling of sewage strength should continue to obtain more refined results,

although some members challenged the assertion that more sampling would yield more

reliable results and some customers have challenged the assumption that all SOF

concentrations are uniform across the region.

B. FAA Subcommittee Scope of Work 

The FAA subcommittee was charged with refining estimates of metered and unmetered 

wastewater flows by customer with emphasis on the following: 

• Develop direct estimates of flows from the D+ areas;

• Improve estimates of the “Common” flow;

• Refine estimates of total wastewater (“WRRF”) flow at the wastewater treatment plant,

• Adjust historical flow data to create a consistent data set for the prior period to be used to

estimate SHARES for the next Charge Period;
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• Refine estimates of flow by type of flow;

• Review, refine and correct flow data in general (i.e. quality control); and

• Recommend the prior rate years to be used to calculate SHARES for the next Charge

Period.

The flow from suburban customers whose wastewater flows are metered directly through 

billing meters is referred to as “M;” from all other customers as “D+” (Detroit plus Highland Park, 

Hamtramck and all or portions of several adjacent communities); and from infiltration and inflows 

into GLWA interceptors, as “Common.” Common flow is chargeable to all customers, pro rata by 

flow. It should be noted that more than half of the flow from the D+ area is also directly metered. 

Common flow in the GLWA interceptors is flow that comes from inflow and infiltration into 

GLWA sewers and interceptors.  Some of this leakage is attributable infiltration of groundwater, 

possible inflow of river water into the GLWA interceptors closest to the Detroit River, water from 

leaking water mains and other sources.  This DWII is a function of the diameter and length of the 

interceptors.  The GLWA interceptors are very large and there are many miles within the D+ areas. 

As a result, the cumulative DWII into these interceptors results in Common flow. 

The FAA subcommittee developed an aggregate flow balance between a) flows generated by 

customers (M plus D+) plus Common flow less any flows discharged from CSO outfalls during 

wet weather events, and b) flows received at the wastewater treatment plant as adjusted.   

The FAA subcommittee recognized an exact estimate of total D+ and Common flow is not yet 

possible because of metering inaccuracies, uncertainties as to the source of and amount of DWII 

in GLWA interceptors, gaps in the metering network in part of the D+ area, and assumptions in 

the build-up of an estimate of D+ flow.  However, the subcommittee developed two approaches to 

estimating D+ flows:  Alternatives 2016A and 2016B. After much discussion, the FAA 

subcommittee recommended that 2016B be carried forward into the SHARES analysis. 

Table 1 shows the flow balance for Alternative 2016B totaled by M and D+ in each year from 

FY 2012 through FY 2016. As components of flow are discussed below, references to the relevant 

lines of Table 1 are provided. 
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1. Estimates of M, D+, Common and WRRF Flow

The flow balance between M, D+, Common and WRRF flow was developed through a series 

of independent flow estimates described in the following subsections that follow the format of 

Table 1. 

a) “M” Flow, Lines A to G

Line A: Estimation of flows from metered customers is straight forward.  Each of these 

customers’ flow passes through one or more “billing” meters dedicated to its flow.  GLWA has a 

long-practiced process to calibrate the billing meters in the M areas and system meters in D+ areas, 

to review the data received and to correct any metering data errors detected. (This metering 

management process is conducted in collaboration with wholesale customers through the 

Customer Outreach.) After data verification and correction, the billing meter data is used directly 

in the flow balance for M flows. The sanitary component was calculated as 90% of total winter 

water sales based on master water meters or 95% based on retail meters within the customer’s 

service area. Sanitary flow was subtracted from total flow on “dry” days to yield an estimate of 

DWII flow.  Wet weather flow was calculated as the difference between flow on “dry” days and 

flow on “wet” days.  

Lines B & C: The FAA subcommittee sought to estimate and quantify the DWII in flows 

from the M areas due to infiltration and inflow from water leaking from GLWA water mains 

(“nonrevenue water”). Nonrevenue water can include persistent small leaks in water mains, large 

leaks from breaks, unmetered uses (like fire-fighting) and operational issues (like open drain 

valves).  Nonrevenue water volume is estimated as part of the potable water system diagnostics. 

The subcommittee assumed how much of the nonrevenue water enters the GLWA or D+ sewers 

as I&I. The subcommittee proportioned the estimated I&I from nonrevenue water volume using 

the diameter and length of GLWA water mains within the combined sewer areas within M 

customers. Not all M customers have combined sewer areas; of those that do, not all have GLWA 

water mains within these combined sewer service areas.  Accordingly, in this line this flow is 

deducted from total M total (and from flows of the affected customers for their individual charge 

calculations).  Due to lack of data underlying the set of assumptions utilized to develop estimates 

of nonrevenue water,  some customers disagreed with this approach and scenarios were presented 

that eliminated this factor. 
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Lines D & E: The OMIDDD diversion occurred in FY2016. To create a consistent 

historic flow dataset for SHARES purposes, an OMIDDD deduction for prior years was created 

so that the entire four-year period (FY 2013 to FY 2016)7 represents flows adjusted for the 

diversion. The diverted OMIDDD is shown on Line D and subtracted from Line C to produce Line 

E, M Total (Adjusted) with OMID diversion. A corresponding deduction is made from Adjusted 

Total WRRF Flow at Line U. 

Lines F & G: WTUA sends some of its flow to the Authority through Wayne County’s 

Rouge Valley system and the balance to YCUA.  In 2016, the townships comprising WTUA voted 

to send all flow to YCUA beginning at some point in 2017.  This decision was formally 

communicated by Wayne County to GLWA on February 2, 2017. Wayne County requested that 

this be taken into consideration.  Accordingly, this report treats the diversion as commencing on 

July 1, 2017.  Therefore, SHARES for the next Charge Period have been calculated assuming no 

WTUA flow will enter the Authority’s system after that date.  Lines F & G deduct this flow from 

the historic flow data set.  A corresponding deduction is made from Adjusted Total WRRF Flow 

at Line V.  The subcommittee has requested a detailed presentation from WTUA to validate the 

exact extent of the diversion as there are some questions regarding the possibility of additional 

flow diversion.  

b) Estimates of Flow from D+, Lines H to L

As noted above and discussed in more detail below at Section B.1(f), Common Flow (2013), 

D+ flow was not calculated directly for the FY 2015 to 2017 Charge Period.  The FAA 

subcommittee was directed to develop a method to estimate D+ directly. 

The D+ area includes all areas where sewer flow does not pass through a sewer billing meter. 

It includes Detroit, Highland Park and Hamtramck and very small portions of some other cities. 

Detroit, Highland Park and Hamtramck are considered together largely because of the degree of 

interconnection of their sewer systems, and they make up most of D+ flow.  

Estimating sanitary flows for D+ customers was straightforward based on retail and industrial 

water sales, as was done in the M areas. Small adjustments for unmetered accounts and billing 

7 The subcommittee developed flows for FY 2012 as well but decided not to use FY 2012 in 
setting SHARES for the next Charge Period. 
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alignments  were made.  A 95% conversion factor was used, that is sanitary flows were assumed 

to 95% of total water sales.  Note:  a 90% conversion factor is used for M customers, because it is 

assumed that there is greater water loss in M customer wholesale water meters than the smaller 

retail D+ meters.    

Estimating wet weather and DWII flow was more complicated. Although there are no sewer 

billing meters within Detroit, GLWA uses thirteen system meters to monitor and manage GLWA 

interceptor flows within the city. Although these system meters were never intended for billing, 

they have been maintained as if they are billing meters. They have been routinely monitored, 

calibrated, maintained and replaced for many years, and system meter data are regularly reviewed 

by suburban technical representatives in the Wastewater Analytical Task Force.    

The FAA subcommittee evaluated the sewer district upstream from each system meter to 

determine whether the flows measured by the system meter are reasonably representative of the 

flows generated by residential and nonresidential sources within the sewer district.  The 

subcommittee concluded reasonable estimates of flow could be obtained from directly metering 

the “D+ Direct” districts where 53% of Detroit’s sewer flow occurs. The D+ Direct districts are 

shown in color on Figure 1, Detroit Meter District Areas. The system meters in the D+ Direct 

districts provided measurement of total flows generated in these districts and DWII and wet 

weather flows were calculated by the subtraction of sanitary flows. 

Line H: This line contains the direct estimate of sanitary, DWII and wet weather flow from 

D+ Direct districts. About 66% of the total D+ flow is accounted for by the sanitary flow estimate 

for all D+ districts plus the DWII and wet weather flows from the D+ Direct districts.  

Line I: The remaining sewer districts in Detroit are termed “D+ Incremental.” GLWA 

system meters measuring flows in the interceptors in these sewer districts (“D+ Incremental 

districts”) cannot be used to estimate total D+ flows generated within these districts for two 

reasons.  First, these interceptors also convey suburban flows. Second, by the time the flow reaches 

the metering points the GLWA interceptors have received a significant volume of DWII from leaks 

and cracks in those interceptors. This particular DWII flow is considered to be part of Common 

flow and is not used in establishing SHARES. Thus. these D+ Incremental system meters measure 

the combined total of three different flow sources. Although the suburban flow can in principle be 

subtracted from the measurement of combined flow, there is not a direct way to separate the 

remaining flow between D+ flow and GLWA DWII.  
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 The FAA subcommittee developed a two-step process for estimating flows from the D+ 

Incremental sewer districts.  First, as explained above, sanitary flow was calculated based on retail 

water sales, just as was done for the M and D+ Direct areas.  It should be noted small adjustments 

were made to account for unmetered accounts and to match billings. The sanitary flow in the D+ 

Incremental areas was estimated using the same approach used in the M and D+ areas.  This flow 

(49 cfs) when added to D+ Direct flow accounts for about 66% of total D+ flow.  Thus,  34% of 

total D+ flow was estimated by indirect methods. 

In the second step, the FAA subcommittee started with the DWII and Wet Weather flows 

generated in the D+ Direct districts.  The FAA subcommittee analyzed the flow generation 

characteristics from the D+ Direct districts on a “unitized” basis, that is, expressed as flows per 

land area (total, impervious and pervious), per capita, per interceptor length and diameter with the 

goal of identifying correlations between one or more of these characteristics and DWII and Wet 

Weather flows generated in the D+ Direct districts.  The FAA subcommittee tried a linear 

correlation to impervious land area with a coefficient of determination (R2) of 0.65 as the best 

correlation for Wet Weather flow.  For DWII, none of the unitizations provided a strong 

correlation.   

The FAA subcommittee continued its efforts by developing  a DWII projection technique for 

DWII in the D+ Incremental districts with other components 1) an estimate of interceptor DWII; 

2) an estimate of the portion of DWII related to nonrevenue water (note: this is not the NNNW

analysis) and 3) the total remaining D+ Direct district DWII was unitized by total D+ Direct district 

land area applied to each D+ Incremental district’s land area.   The process involved a sequence 

of multiple steps in which D+ Direct flows were broken down into components, unitized, and then 

used to build up the D+ Incremental DWII and Wet Weather flows from those components. 

To evaluate the range in possible estimates of D+ Incremental DWII and Wet Weather flows, 

the FAA subcommittee developed two estimates of those flows by varying certain factors and 

assumptions used in unitizing and adjusting the flow estimates derived from the D+ Direct districts.  

These alternatives were referred to as 2016A and 2016B.  By the nature of several of its 

assumptions, Alternative 2016A was felt to produce an estimate of D+ Incremental toward the 

lowest end of the range for D+ Incremental and consequently an estimate of Common flow toward 

the high end of the range for that flow.  Alternative 2016B was adjusted by increasing several of 

the factors driving DWII flow in four of the six D+ Incremental districts by 20%.  The rationale 
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for increasing these factors was that D+ sewers in in D+ Incremental area were older and therefore 

leakier and the proximity of the Detroit river would have a tendency to increase DWII compared 

to D+ Direct areas.  The FAA subcommittee felt that 2016B produced flow estimates for D+ and 

Common more toward the middle of the range for both flows. Thus, the FAA subcommittee 

recommended that flow estimate 2016B be carried through an initial SHARE impact analysis.  

Analyses of one D+ Incremental district deserve additional comment. Field work was 

conducted to attempt to identify the sources for the high flows in this district.  This work included 

an extended video inspection of the interceptor, and manned inspections of several connecting 

sewers. Some sources of river inflow were found but not enough to explain the unexpectedly high 

flow. Likewise, two water main leaks were located, accounting for some of the excess flow.  

Line J: Total D+ flow is the sum of D+ Direct plus D+ Incremental flows. 

Line K & L: As was the case for “M” flow, there is some leakage from GLWA water 

mains into D+ customers’ sewers. There is also leakage from D+ water mains into GLWA 

interceptors.  These were estimated and netted against each other to produce the value on Line K.  

This was estimated and deducted from Line J to produce Line L, D+ Total (Adjusted). 

c) Total Wastewater Generated, Line M

Line M: Total generated flow is the sum of M Total (Adjusted) and D+ Total (Adjusted). 

d) Total Wastewater to Plant, Lines N to Q

Line N: Flows during extreme wet weather events can exceed WRRF plant capacity and the 

holding capacities of the CSO basins.  When that occurs, some wet weather flows are discharged 

to the Detroit River after receiving primary treatment and chlorination. Approximately 5% of total 

generated flows are discharged.  

Lines O & P: Because this CSO flow is discharged to the Detroit River, it does not reach 

the WRRF and is not treated. This flow is subtracted from M and D+ customers’ flow in proportion 

to their share of CSO system cost allocation.  D+ customers are allocated 88.7% of CSO costs and 

get 88.7% of this CSO discharge credit.8 M customers received the balance of the credit. 

Line Q: Net customer generated flow to the WRRF is equal to Total Wastewater Generated, 

less the CSO diversion. 

8 This credit differs from the 83/17 CSO allocation because the flows of several of the suburban 
customers in the 17% are included in D+ flow, so their CSO share needs to be added to Detroit’s 
to develop a credit against total D+ flow.  
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e) Adjusted Wastewater Flow To Plant, Lines R to V

Line R: The WRRF includes two pump stations that convey the sewerage flows from the 

collection system into the facility. The flows at Pump Station 1 (“PS1”) are estimated using pump 

curves and the flows at Pump Station 2 (“PS2”) are measured directly using magmeters. Estimating 

the total wastewater flow into the plant is complicated because some flows recycled within the 

plant are measured as part of the incoming flow of these two pump stations. GLWA took steps to 

improve the accuracy of the estimate of total wastewater flow entering the plant. First, GLWA 

calibrated the pump curves used at PS1. Pump curves relate the pumping capacity of a given pump 

to the height of the wastewater in the pump station wet well. Second, GLWA calibrated the flow 

meters at PS2. The sum of these two pump stations represents the total flows pumped at the plant, 

including the recycled flows. The improved and calibrated total flow results are reported on Line 

R. 

Line S & T:  As mentioned, the total WRRF flow includes recycled flows. Most 

recycled flows are metered by the Screen Final Effluent meters, which are calibrated similarly to 

the other meters in the sewer collection system. In addition, GLWA improved the estimate of the 

recycled flows in 2013 by evaluating the magnitude of other sources of recycled flows. These were 

estimated at 12 mgd and are added to the metered recycled flows to determine the total estimated 

recycled flow as given on Line S. This flow is deducted from the flow estimate on Line R to yield 

Line T, “Adjusted WRRF Total.” 

Lines U & V: Two final flow adjustments are required to create Adjusted WRRF Total. 

The WRRF data on Lines R to T are based on the actual flow data for the fiscal year.  To produce 

a consistent four-year flow data set, the OMIDDD diversion, Line D, and the WTUA diversion, 

Line F, are subtracted from Line T, just as the diversions were subtracted from M Total to produce 

Line G. 

f) Estimates of Common Flow

In 2013, the wholesale customers agreed as part of rate simplification that Common flow could 

be omitted from allocation calculations because, being allocated pro rata on flow, it did not 

influence SHARES.   

As noted above, Common flow in the GLWA interceptors is flow that comes from inflow and 

infiltration into GLWA interceptors. Given the multiple flows in the GLWA interceptors in the D+ 
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areas (suburban, D+ and GLWA interceptor DWII), it is difficult to accurately measure Common 

flow. It was not measured as part of calculating Shares for the first Charge Period.   

Under time constraints in setting SHARES for the first Charge Period, estimates of D+ and 

Common flows were not prepared in 2013.  Instead, the actual allocations of common-to-all 

revenue requirements for FY 2008 to FY 2012 were reviewed.  A value of Common flow as a 

fraction of Total WRRF flow was deduced which replicated the combined share of the common-

to-all budget paid by the M customers between FY 2008 and FY 2012.  Because this value was 

developed to replicate the allocation of CTA costs in prior years and was not based on 

measurements of flow, this was called “Z” and its percentage of WRRF flow was called the “Z 

factor.”  Initially the Z factor for the FY 2015 to 2017 Charge Period was 14.87% and Z was 

calculated as 14.87% of WRRF flow. The Z Factor for FY 2016 was revised to 16.21% to reflect 

the effect on the calculation of Z due to the diversion of OMID flow in FY 2016.    D+ was 

calculated as Total WRRF flow minus M and minus Z. Note that the only real flow numbers in 

this computation are Total WRRF flow and M. 

This calculation sequence shifts any overestimate or underestimate of WRRF, M or Z flows to 

D+.  Detroit believed Z underestimated the actual Common flow in the GLWA interceptors, 

causing an overestimate of D+ flow. Detroit agreed to 2013 rate simplification on the assurance 

that a better estimate of D+ would be developed before the next Charge Period. 

Line W: For the next Charge Period, Common flow is estimated as Adjusted WRRF Total 

with OMID and WTUA diversions Line V) minus Total Wastewater Toward Treatment at WRRF 

(Line Q).  

g) Flow Summaries, Lines X to AD

Lines X to AA:  These lines express Common, M and D+ flows as a percentage of Adjusted 

WRRF Total minus OMID and WTUA diversions (Line V).  Line X, Common Flow %, is 

analogous to the Z Factor used in the first Charge Period.  However, there is an important 

difference.  Now D+ is calculated directly and Common is the flow that cannot be accounted for 

as generated by either M or D+ customers. 

Lines AB to AD:  Because Common flow is excluded from SHARE allocation calculations, 

the relevant flows for allocation purposes are only M and D+. Lines AB and AC show the relative 

flow shares of M and D+ when Common flow is excluded.     
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2. Splitting D+ Among Non-Metered Customers

The FAA subcommittee did not address the procedure to split D+ flows among all the D+ 

customers. 

3. Summary Flow Balance Conclusions

The FAA subcommittee concluded: 

• The estimate of D+ flow derived to replicate historic shares for the first Charge Period can

be replaced by an actual estimate of D+ flow based principally on the procedures used to

estimate flow of the M customers.

• Currently, Z, the surrogate for Common flow, is set at 16.25%.  The best available data was

tabulated into Table 1, the FAA Subgroup Results Summary.  In this table, Common flow

is stated as 20.5%.

• A reasonable midrange estimate based on a four-year average is: Common, 20.5%; M,

42.0%; and D+: 37.1% - all set forth in Table 1, Lines X, Y and Z.

• At this midrange estimate, the relative balance of total flow between M and D+ changes

only slightly from 2013.9

• A metering plan within D+ areas should be developed to improve estimates of D+ flow.

• Further effort should be devoted to identifying sources of DWII in GLWA interceptors.

4. Estimates of Flow by Type: Sanitary, DWII and Wet Weather

Because flow strength has increased as a cost factor, GLWA requested that estimates of 

sanitary, DWII and wet weather flows be reviewed. The flow volume analyses were built up from 

estimates of sanitary and DWII flow.  On days without rainfall, only sanitary and DWII flows 

occur.   Building on work performed during the 2013 rate simplification effort, the subcommittee 

concluded a reasonable estimate of sanitary flow for master-metered wholesale water customers is 

90% of metered retail water usage during winter months when landscape watering does not occur 

plus 100% of nonresidential water use. For areas where water use is not measured at master meters 

(primarily the D+ communities), sanitary flow was estimated as 95% of retail water sales.  This 

effort included an emphasis of improving estimates of water sales in the D+ communities. 

9 See, The Foster Group, “Preliminary Proposed FY 2018 SHARE Calculations” (November 30, 
2016), Exhibit Page 2, for FY 2013 flow balance. 
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The amount of DWII flow could be estimated on dry days using data on sewer flow and water 

sales within areas having sewers, calculated as total metered sewer flow minus estimated sanitary 

flow. To assist in the evaluation of DWII flow, flow data was also collected during the middle of 

the night when it was expected most flow would be DWII.  

On days when weather events create wet weather flow into the sewer system, wet weather flow 

is calculated as total metered sewer flow minus sanitary and DWII flows as calculated from “dry” 

day data. In practice applying this simple conceptual approach is challenging and substantial effort 

was required to review, refine and analyze the data. In particular, the FAA subcommittee 

concluded there is substantial uncertainty in estimating DWII in D+ Incremental. 

When reviewed on a customer-by-customer basis, estimates of flow components changed 

significantly for some customers.  That is, some customers saw a significant increase in the 

estimate of their sanitary flow component and reduction in the DWII and/or wet weather 

component while others saw an increase in the estimate of their DWII or wet weather flow and a 

decrease in sanitary.   Because of the higher costs to deal with sanitary flow, customers with 

increased estimates of sanitary flow can expect an increase in their SHARES and those with 

decreased sanitary flow estimates can expect a SHARE reduction, all other things being equal. 

C. Financial Subcommittee 
1. Review of Cost Allocation on Strength

Strength of flow was introduced as a cost factor in FY2011.  Costs are now allocated between 

flow and flow strength based on the 1979 CDM study.  GLWA staff reviewed the study in the 

context of current operations.  GLWA staff concluded that the bases for allocation adopted in 1979 

remain a reasonable basis to allocate cost for the next Charge Period. 

2. Cost of Service Study

 Detroit requested a Cost of Service study conducted by a nationally recognized firm (which 

would include customer input). Detroit believes the study should focus on cost allocation. The 

suburban members requested a similar study without the national firm, believing that GLWA and 

its customers have the resident/consulting expertise to conduct the study.  In particular, the 

suburban customers requested consideration of using peaking factors and capacities for cost 

allocation. 
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3. Review of General and Administrative Cost Allocation

Detroit has requested a review of the bases for the allocation of General and Administrative 

costs.  In response, GLWA asked the Customer Outreach to organize a workshop with broad 

customer participation to consider Detroit’s request. The first workshop was held February 14, 

2017. 
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