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Section I  -  Introduction and Background

This document describes Bloomfield Township’s plan for identifying and eliminating illicit connections and discharges to the Rouge River.  The plan has been developed to partially fulfill the application requirements for the State of Michigan’s voluntary NPDES permit for Storm Water Discharge from Separate Storm Water Drainage Systems.  

A. Rouge River Remedial Action Plan (RAP)

In 1985, MDEQ began developing the Rouge River Remedial Action Plan, or Rouge RAP, to identify water quality problems, sources of pollution, and corrective actions necessary to restore the Rouge watershed as well as recommend time frames for implementing corrective actions.  MDEQ completed the Rouge RAP in 1989. 

The Rouge RAP identifies combined Sewer Overflows (CSOs), Sanitary Sewer Overflows (SSOs), illicit connections, and storm water as sources of pollution to the Rouge River and threats to public health.  

B. Storm Water Regulations

In the late 1980s, the U. S. Environmental Protection Agency (USEPA) promulgated regulations addressing storm water discharges.  These Phase I regulations took effect in 1990 and require separate sewer communities with populations greater than 100,000 to obtain NPDES permits and to implement storm water control practices.  Communities with populations less than 100,000 are not currently subject to the storm water regulation control measures.  However, on January 9, 1998, the USEPA published proposed revisions to the current storm water regulations.  As proposed, these Phase II regulations will apply to smaller communities that are part of a contiguous urban area.  The proposed regulation specifically identifies Oakland County and many communities in the Rouge River watershed as “Incorporated Places and Counties Proposed To Be Automatically Designated Under the Storm Water Phase II Proposed Rule”. The proposed regulation also applies to communities which are not specifically identified but which are contiguous to urban areas.  Although Bloomfield Township is not specifically identified in the draft regulation, it is part of the contiguous urban area.  The proposed regulations require storm water communities to obtain a NPDES permit and to develop and implement an illicit discharge elimination program.  Other proposed requirements include developing and implementing a storm water management plan and developing and implementing a public education program.

C. MDEQ Voluntary Storm Water Permit

To help facilitate addressing non-point sources of pollution to the Rouge River, the Michigan Department of Environmental Quality (MDEQ) developed a General Wastewater Discharge Permit for Storm Water Discharges from Separate Storm Water Drainage Systems.  Because storm water control is currently not mandated, the permit is voluntary.  MDEQ’s general permit is consistent with the proposed Phase II Federal Regulations.  The general permit requires permittees to develop and implement illicit discharge elimination programs.  MDEQ believes that communities that apply for and comply with its general storm water permit will be essentially in compliance with forthcoming USEPA storm water regulations.

D. Illicit Connection and Discharge Elimination Plan

The Township’s illicit connection and discharge elimination plan consists of both short term and  long-term efforts.  Short term efforts will be focused on the following:

· inspecting known storm outfalls to the Rouge River (as identified through review of existing sewer maps);

· eliminating illicit discharges as they are identified through visual monitoring of known storm outfalls;

· field observation to identify and verify additional storm outfalls that may not have been identified through review of existing sewer maps.

Long term efforts will be focused on the following:

· inspecting additional storm outfalls that may be identified through the identification/verification process described above;

· continued elimination of illicit discharges as they are identified through outfall inspections;

When the majority of illicit connections have been eliminated, a less intensive on-going program will be implemented to prevent future problems.

The Township expects its illicit discharge elimination program to evolve over time.  The Township will review its program annually to determine if program changes are appropriate.

Section II  -  Definitions

Illicit discharge - the discharge of untreated sanitary wastewater (including industrial and commercial wastewater) or other polluting materials into a river, stream or other water body from:

1. improper sewage connections  - such as sources of  sanitary sewage which should be connected to the sanitary sewer but are inappropriately connected to the storm sewer;

2. effluent from improperly designed and/or operated septic systems;

3. sanitary sewer overflows;

4. improper disposal of waste products – such as emptying a mobile home holding tank into a catch basin or pouring used motor oil into a catch basin;

5. Other discharges not composed entirely of storm water (accept as specified in Part 1.A.a.c and d of the General Wastewater Discharge Permit for Storm Water Discharges from separate Storm Water Drainage Systems).

Illicit connection – an improper physical connection of illicit discharges to the storm water drainage system, or other connections not authorized by the local authority (where required), to the storm water drainage system.  Examples of illicit connections are: a) a floor drain in an automobile repair shop that is connected to the storm sewer rather than the sanitary sewer; and b) a septic tank discharge line that has been connected to the storm sewer.  An improper connection of a source of storm water to the sanitary sewer would also be considered an illicit connection, for example, a parking lot catch basin that is tapped into the sanitary sewer.

Section III  -  The Storm Sewer System in Bloomfield Township

Bloomfield Township covers approximately 26 square miles (16,640 acres) and has a total population of 44,000 per the 1990 census.

Approximately 1575 acres (10%) of the Township is served by combined sewers. An additional 3,765 (23%) is currently unsewered.  The remaining 11,300 acres is served by separate sanitary and storm sewers.  At present, approximately 3,000 residences are served by on-site sewage disposal systems. 

The separate storm sewer system in Bloomfield Township consists of storm sewers under the ownership and/or jurisdiction of several different entities, namely, the Michigan Department of Transportation (MDOT), the Oakland County Road Commission (OCRC), the Oakland County Drain Commissioner (OCDC), private entities and Bloomfield Township.  For example, approximately 275 miles of roads in the Township, and associated right-of-way drainage systems, are under the jurisdiction of the OCRC.

There are twenty-five (25) Oakland County drains within Bloomfield Township.  Some of these drains outlet internally, i.e., to other county drains.  The remaining drains outlet to the Rouge River.  Table 1 lists the Oakland County drains and their outlets.

Bloomfield Township currently knows of 290 outfalls to the Rouge River watershed.  These outfalls can be further characterized as follows:

· 200 outfalls directly to the Rouge River watershed as follows:

· 104 outfalls to the Rouge River or a connecting lake;

· 29 outfalls to wetland areas;

· 67 outfalls to ponds (with no identified outlets), storm retention basins and/or open areas such as golf courses;

· 90 outfalls to OCDC drains.

Many of these outfalls are from storm sewers not under the Township’s jurisdiction.

Figure 1 (located in Section 2) shows the combined sewer, separate sewer, and unsewered portions of the Township.  Figure 1 also shows the locations of direct storm outlets, Oakland County drains, and the connections to these county drains.  Table 1 (located at the end of this section) lists the Oakland County drains in Bloomfield Township.  Table 2 (located at the end of this section) lists the known storm sewer outfalls, their locations, and their sizes.  The information presented in Figure 1 and Table 2 is based on the Township’s records of as-built sewer system maps.  This information will be verified as the illicit discharge elimination program is implemented.

Section IV  -  Short-Term Illicit Connection and Discharge Elimination Program

A. Ordinance Review

It is critical for the Township to have adequate legal authority and enforcement capability to implement its illicit connection and discharge elimination program.  The Township will conduct a thorough review of its existing ordinance, and amend it as necessary, to ensure that:

· the ordinance adequately defines illicit connections and discharges;

· the ordinance prohibits illicit connections and discharges;

· the Township has adequate legal authority to investigate suspected illicit connections and discharges;
· the Township has adequate legal authority to require elimination of illicit connections and discharges;
· the Township has adequate enforcement capability.

Time frame:
Ordinance review to be completed within 12 months of initiating the Illicit Connection and Discharge Elimination Plan;


Proposed amendments (as necessary) to be completed within 18 months of initiating the Illicit Connection and Discharge Elimination Plan;


Adoption of amendments within 24 months of initiating the Illicit Connection and Discharge Elimination Plan.

B. Identifying and Eliminating Illicit Connections and Discharges

1. Verification of Storm Sewer Catchments

Accurate storm sewer catchment maps will be essential for investigating illicit connections that may be identified through outfall inspection and/or sampling.

Figure 1 shows the known direct storm water outfalls to the Rouge River watershed as well as storm sewer connections to county drains.   This information is based on review of existing sewer quarter section maps.  The Township will verify this information through field observation and generate storm sewer maps for each storm sewer outfall tributary area.  Field observation will likely identify additional storm outfalls not shown in Figure 1. 

Due to the extent, complexity and multi-jurisdictional nature of the storm sewer system, Township coordination with MDOT, OCRC, schools and OCDC is essential.  The Township will complete verification of storm sewer catchments, along with identification of sewer ownership, within 24 months of initiating the Illicit Connection and Discharge Elimination Plan.

Note: Bloomfield Township is currently developing a GIS.  Oakland County is providing the “parcel fabric” for the Township’s GIS base map.  According to the County, this information will not be available until March, 1999. Until the Township’s GIS base map is completed, interim maps will be developed in order to implement the Illicit Connection and Discharge Elimination Program.  The illicit discharge information will be incorporated into the GIS as soon as possible.

2. Dry Weather Visual Storm Sewer Outfall Inspection

Dry weather discharges are often indicative of illicit connections.  The Township will visually inspect each known direct storm water outfall to the Rouge River, as shown in Figure 1, during dry weather once within 18 months of implementing the Illicit Connection and Discharge Elimination Plan. Dry weather is defined as periods when there has not been precipitation or snow melt for a minimum of two (2) days.  In instances where the storm water outfall is submerged, the Township will visually inspect the upstream manhole.  

In addition, the Township will visually inspect each known storm water outfall to OCDC Drains (as shown in Figure 1) once within 24 months of implementing the Illicit Connection and Discharge Elimination Plan.  

All storm outfalls that are discharging during dry weather will be investigated further, with sampling and/or other investigation to determine the nature and source of the flow. Investigation of these dry weather discharges will be prioritized based on the number of discharges identified as well as other factors including location, volume of flow, and suspected contaminants based on color, turbidity and/or odor.

All outfall inspections will be documented.

3. Storm Outfall Sampling

If flow is observed during the dry weather outfall inspections, the Township may decide to sample the flow for pollutant parameters typically found in illicit connections. Sampling can rule out some dry weather discharges such as groundwater.  Possible parameters include the following:

· Escherichia Coli

· Surfactants

· CBOD

· NH3-N

· Total Suspended Solids (TSS)

· Other parameters as appropriate based on visual observation and/or other site specific information.

The choice of sampling parameters will depend on several factors including:

· Location of the storm outfall (i.e., in residential or commercial area);

· Turbidity and color of discharge which could distinguish between an illicit discharge from a commercial establishment versus a residence;

· Odor associated with discharge such as petroleum odor, or raw sewage odor.

The Township may choose not to sample the discharge, if its source can be readily tracked by visually observing flow in the storm sewer via manholes, or other investigative methods.

4. Other Investigation Techniques

1. The Township may be able to locate the source of an illicit connection/discharge solely through visual observation of flow in the storm sewer at manholes. 

2. Depending on the circumstances, the Township may televise those storm sewers that look suspicious to identify pollutant sources that cannot be located through simple visual observation and/or sampling.  For example, the Township may be able to determine - based on visual observation and/or sampling - that an illicit connection exists between two specific manholes.  Video inspection of the stretch of storm sewer between these two manholes could be used to isolate the exact source of the connection/discharge.

3. The Township will conduct physical inspection of commercial and/or residential facilities as needed to verify illicit connections detected through visual outfall inspection, sampling, and/or manhole flow observation.  Attachment A  - Illicit Connection Facility Field Investigations - describes the typical facility inspection activities that would be followed.  As necessary, facility inspections will include dye testing of suspect facility plumbing fixtures.  All facility inspections will be documented.

5. Owner Notification

Once an illicit connection/discharge has been identified and verified, the Township will notify the owner in writing and direct them to eliminate the illicit connection/discharge within a specified time frame. The notification will require the owner to inform the Township when the connection has been eliminated.  The time frame for eliminating the connection/discharge will depend on the type of illicit connection/discharge and how difficult elimination will be.

6. Follow Up Activities

The Township will follow up with the owner to ensure that the connection/discharge has been eliminated.  If the connection has not been eliminated, the Township will enforce its ordinances to obtain compliance.

Time frames:
Verify storm sewer catchments and create storm sewer maps to be used by investigators within 24 months of implementing the Illicit Connection and Discharge Elimination Plan. 


Complete dry weather inspections of known direct storm outfalls within 18 months of initiating the Illicit Connection and Discharge Elimination Plan. 


Complete dry weather inspections of known connections to county drains within 24 months of initiating the Illicit Connection and Discharge Elimination Plan.

C. On-site Sewage Disposal Systems (OSDS) 

Well designed, properly operating on-site sewage disposal systems (OSDS) provide a viable and acceptable method of treating sanitary sewage and do not contribute to water pollution.  In contrast, failing OSDS, i.e., systems that do not adequately treat sanitary sewage due to poor soil conditions, insufficient drainage area or other inadequacies, can cause significant water quality problems. Recent in-stream sampling results suggest that failing OSDS are a significant source of pollution in the Rouge River watershed.  Furthermore, failing septic systems are considered illicit discharges that must be eliminated.

1. Extent of OSDS in Bloomfield Township

Approximately 3,000 Township residences – roughly 20% of the Bloomfield Township’s population - are served by on-site disposal systems.  In addition, portions of the Township remain undeveloped.  As development occurs, new on-site systems may be constructed when Township sewer service is not available.  Unsewered areas of the Township are shown in Figure 1.

Bloomfield Township has a Master Sanitary Sewer Plan which describes how the sanitary sewer service will be provided to the entire township as the need arises through development of currently unsewered areas.

2. Enforcement of Existing Township Ordinance 

Bloomfield Township will continue to enforce Ordinance No. 246, which requires owners of failing OSDS to connect to the Township sewer system if it is available, i.e., within 200 ft of the structure in which sanitary sewage originates.

Currently, the Township identifies failing OSDSs through complaints from residents and/or observations made by Township field personnel.  When OSDSs are identified, the Township sends notices requiring homeowners to connect to the sanitary sewer (if available) in accordance with the ordinance.  
3. Role of Oakland County Department of Public Health 

Bloomfield Township recognizes the authority and expertise of the Oakland County Department of Public Health in overseeing issues related to failing septic systems.  Currently, all new construction and repairs for OSDS are permitted through the Oakland County Department of Public Health.  Other than the Township’s property ordinance, there is little enforcement by Bloomfield Township where sewers are not available.

Bloomfield Township supports the efforts of the Oakland County Department of Public Health to initiate a revision to the existing county ordinance controlling the design, construction, operation and maintenance of on-site sewage disposal systems. The revisions should include:

a. OSDS system evaluation prior to sale of property;

b. Evaluation of each OSDS at least every 5 years;

c. Certification of private inspectors to perform the evaluations;

d. Inspections required each time a OSDS tank is pumped;

e. Educational materials provided to owners of OSDS regarding card and maintenance.

A copy of the Township’s draft letter (located at the end of this section) to the Oakland County Board of Commissioners, requesting full involvement on the part of the Oakland County Health Department, is attached.  

If a local ordinance revision is necessary to require OSDS evaluations, it will be presented to the Township board within 12 months after passage of the County-wide ordinance.

OSDS failures are expected to be identified as part of the OSDS evaluation program and in response to complaints.

· Any OSDS found to be failing will be sent a notice to connect to the sanitary sewer if it is available in accordance with Bloomfield Township’s ordinance.

· If sanitary sewers are not available, OSDS found to be experiencing problems or failing will be referred to the property owner and Oakland County Environmental Health Division for a short term and long term solution.

D. Complaint Response and Investigation

Citizens and business owners are often an excellent source of information regarding illicit connections and discharges.  The Township will establish a reliable system to receive and investigate citizen reports regarding suspicious discharges from storm water outfalls.  The reporting system will include:

· Telephone complaint system with emergency number for non-business hours;

· Complaint tracking system;

· Follow-up notification to reporting citizen to inform them what corrective actions have been or are being taken.

When Bloomfield Township receives complaints regarding illicit discharges, the Township will investigate each suspected connection as outlined above and take appropriate action(s).

Time frame:
Establish citizen reporting system within 6 months of initiating the Illicit Connection and Discharge Elimination Plan.

E. Coordination with Oakland County Drain Commissioner (OCDC)

The Oakland County Drain Commissioner (OCDC) has developed its own illicit connection and discharge elimination program.  As part of its program, OCDC will be screening in-stream sampling data collected by the Rouge Program Office and the Oakland County Health Department for consistently high concentrations of bacteria and targeting areas of the river for further investigation.  OCDC will also screen in-stream sampling data on an ongoing basis to monitor progress in eliminating illicit connections.  In addition, OCDC will be inspecting and sampling its storm drain outfalls to surface waters.  When county sampling and inspection results suggest that illicit connections to county storm drains exist, OCDC will investigate further to determine where the suspected illicit discharge is coming from.  OCDC will notify the Township of all illicit connections/discharges suspected to originate in Bloomfield Township.   The Township will investigate each suspected connection and take appropriate action(s) in accordance with the investigative techniques described in Section D.2.d. 

OCDC also maintains a 24-hour, 7-days-per-week complaint telephone “hot” line.  OCDC will refer complaints to Bloomfield Township as appropriate.  The Township will investigate all complaints received through the OCDC hot line and take remedial actions as appropriate.

Time frame:
Establish adequate notification/coordination procedures with OCDC within 6 months of initiating the Illicit Connection and Discharge Elimination Plan.  (Note: this activity is dependent upon OCDC.)

F. Coordination with Michigan Department of Environmental Quality (MDEQ)

As illicit connections and discharges are identified, the Township will notify the MDEQ of the connection/discharge and inform MDEQ of corrective actions being taken to eliminate the connection/discharge.  In addition, the Township will submit a yearly report to MDEQ summarizing the activities completed (as described in Section G).

Time frame:

Establish notification procedures within 6 months of initiating the Illicit 
Connection and Discharge Elimination Plan.

G. Monitoring New Construction

Bloomfield Township will develop a procedure to identify storm outfalls resulting from new construction and incorporate them into the Illicit Discharge Elimination Plan.  Each new storm outfall will be included in the outfall location map (Figure 1) and outfall listing (Table 2).  In addition, new outfalls will be inspected.

Section V  -  Long-Term Illicit Connection and Discharge Elimination Program

Section IV described the Township’s “short term” discharge elimination efforts, focused on known storm outfalls.  During storm sewer catchment area verification (D.3.a) the Township will likely identify additional storm outfalls that it is currently unaware of.  Additional time, beyond that estimated in Section IV, will be necessary to complete dry weather inspections and sampling (as may be necessary).  Once storm sewer catchment areas are verified (24 months after initiating implementation of the illicit discharge program), the Township will be able to determine how much additional time will be necessary.

Time Frame:
Establish schedule for completing dry weather inspections of currently unidentified storm outfalls within 30 months of initiating the Illicit Connection and Discharge Elimination Plan.  This is 6 months after completing storm sewer catchment verification.

Section VI  -  Ongoing Prevention Program

A. Ongoing inspection program

After initial dry weather inspection of all storm sewer outfalls, the Township will reduce its outfall inspection frequency to once every five (5) years.

B. Video inspection of storm sewer system

The Township will televise those separate storm sewers under its jurisdiction to determine if illicit connections which may not have been detected during visual outfall inspections exist.  This also allows the Township to detect any structural defects that may exist.

C. Video inspection of sanitary sewer system

The Township will televise the sanitary sewers in the separate storm sewer areas for structural integrity (to ensure that sanitary sewers are not leaking to the storm sewer).

Time frame:
Televise approximately 10% of storm sewer system on a yearly basis, starting 12 months after implementing Illicit Connection and Discharge Elimination Plan.

Televise approximately 10% of sanitary sewers (in storm sewer areas) on a yearly basis, starting 12 months after implementing the Illicit Connection and Discharge Elimination Plan.

Section VII  -  Monitoring Progress/Annual Report

The Township will establish a tracking system to monitor progress in implementing the illicit connection and discharge elimination plan.  

On an annual basis, Bloomfield Township will prepare and submit a report summarizing its illicit discharge elimination efforts to MDEQ.  The report will summarize the following:

· illicit connections/discharges identified through citizen complaints, OCDC referral, inspections, sampling and/or sewer television and the corrective actions taken, including follow up inspections and sampling;

· dry weather storm water outfall inspections conducted;

· storm sewers televised in the past year as well as the findings;

· corrective actions taken as a result of storm sewer televising;

· the anticipated schedule for televising storm sewers in the upcoming year;

· sanitary sewers televised in the past year as well as the findings;

· corrective actions taken as a result of sanitary sewer televising;

· the anticipated schedule for televising the sanitary sewers in the upcoming year.

· On-site sewage disposal systems found to be improperly functioning and the actions taken to correct the problems.

Time Frame:
Establish tracking system within 12 months of initiating the Illicit Connection and Discharge Elimination Program.


Submit yearly report to MDEQ on or before March 31 of each year summarizing activities of previous calendar year.

Section VIII  -  References

· ECT’s draft illicit connection program for OCDC, dated May 20, 1998.

· Rouge Program Office (RPO). 1995.  Illicit Connection Control Program: Field Inspection Procedures.  Detroit, MI.  Standard Operating Procedure RPO/RPO-FLD0301

· Bloomfield Township Ordinance No. 246

· USEPA.  1993.  Investigation of Inappropriate Pollutant Entries into Storm Drainage Systems.  Office of Research and Development, Washington, D.C.  EPA/600/R-92/238.

Staff Contact:
Wayne Domine

Title:
Superintendent, Sewer and Water Department

Telephone:
248-433-7731

Table 1

County Drains Within Bloomfield Township

	Drain
	Location
	Outlet

	1. Amy


	NE ¼ of Section11
	Rouge River Tributary

	2. Bloomfield Highlands


	SE ¼ of Section 4
	Devonshire Drain

	3. Case


	W ½ of Section 9
	Long Lake Forest Lake Branch

	4. Claude H. Stevens #1


	W ½ of Section 3
	Hamlin Drain

	5. Claude H. Stevens #3


	SE ¼ of Section 13
	Rouge River Tributary

	6. Claude H. Stevens #4


	E ½ of Section 24
	Rouge River Tributary

	7. Claude H. Stevens #5


	SE ¼ of Section 29
	Nichols Drain

	8. Claude H. Stevens #6


	W ½ of Section 30
	Rouge River Tributary

	9. Claude H. Stevens #9


	NE ¼ of Section 21
	Rouge River Tributary

	10. Claude H. Stevens #10


	W ½ of Section 33
	Nichols Drain

	11. Claude H. Stevens #11


	S ½ of Section 8
	Open waterway

	12. Daly


	SE ¼ of Section 6
	Rouge River Tributary

	13. Devonshire


	NE ¼ of Section 9
	Stoneycroft Branch

	14. Earlmore


	W ½ of Section 4
	Open waterway

	15. Fisher


	W ½ of Section 34
	Luz Drain

	16. Graves


	SE ¼ of Section 30
	Open waterway

	17. Hamlin


	NW ¼ of Section 11
	Stoneycroft Branch

	18. Hayward


	SW ¼ of Section 4
	Lynn D. Allen Drain

	19. Korzon


	E ½ of Section 33
	Luz Drain

	20. Law


	NE ¼ of Section 9
	Open waterway

	21. Luz


	S ½ of Section 33

S ½ of Section 34
	Nichols Drain

	22. Lynn D. Allen
	N ½ of Section 9
	Stoneycroft Branch

	23. Murphy
	NW ¼ of Section 9
	Lynn D. Allen Drain

	24. Nichols
	Section 35
	Rouge River Tributary

	25. Waldron
	E ½ of Section 4
	Open waterway


Table 2

Bloomfield Township Storm Outfall

	Outfall Ident. No.
	Location
	Size

	01NEA


	Brookview (in Adams Woods No. 1); N of river
	34” cmp

	01NEB
	Ivyglen N of Timberview Train (in Adams Woods Condos) S of Rouge
	36” cmp

	01NEC
	Ivyglen Courtyard
	12”

	01NED
	E of Brookview between lots 67&68 on Ledbury
	15”

	01NEE
	Off Greenglen Ct (Adams Woods Condos)
	12”

	01NEF
	Ashover between lots 6&7
	18”

	01NEG
	Ravenview Ct
	24”

	01NEH
	Ashover Circle between lots 2&3
	12”

	0vhvh1SWA
	N side of Square Lake Rd, E of Squirrel
	22” x 36” cmp

	02NWA
	S of Belton E of Hunter Ridge
	21”

	02NWB
	Hunters Ridge, between Fox River & Belton
	21”

	02NWC
	Hunters Ridge, between Fox River & Belton
	12”

	02NWD
	Hunters Ridge @ Rockledge Ln
	24”

	02NEW
	Hunters Ridge E of Bootmaker
	21”

	02NWF
	Hunters Ridge W of Bootmaker
	21”

	02NWG
	Hunters Ridge W of Bootmaker
	30”

	02NWH
	Spinning Wheel S of Hunter Ridge
	12”

	02NWI
	South Blvd E of Opdyke
	24”

	02NWJ
	South Blvd E of Opdyke
	18”

	02NWK
	South Blvd W of Chatham
	12”

	02NEA
	Fox Drive @ Hunter Ridge
	12”

	02NEB
	Shaker Hts Dr S of South Hills Blvd, between lots 15 &16
	38” x 60”

	02NEC
	Shaker Hts Ct E of Shaker Hts Dr
	36”

	02SEA
	E of Heatherway between Clover Run & Fairview
	30”

	02SEB
	South Kirk Way @ Loch Creek Way
	12”

	02SEC
	NW of South Kirk Way 
	18”

	02SED
	E of Loch Creek Way, S of Tartan
	8”

	02SEE
	S of Sudbury Way (court)
	12”

	02SEF
	Sudbury Way @ turnaround
	8”

	02SEG
	Sudbury Way @ turnaround
	42”

	02SEH
	W end of Brenthaven
	21”

	02SWA
	Lower Scottborough Way
	12”

	02SWB
	SE of Fox Hills Drive
	30”

	02SWC
	SE of Fox Hills Drive
	18”

	02SWD
	S of Fox Hills Drive
	36”

	02SWE
	NE of Opdyke & Square Lake Rd
	30”

	03SEA
	Mulberry Rd, N of Square Lake
	24"

	03SEB
	Mulberry Rd, N of Square Lake
	20”

	03SWA
	Woodward, N of Square Lake
	

	03SWB
	W side of Woodward, N of Square Lake
	15” @ E, 18” @ W

	03SWC
	Traymore between Devonshire & Lancaster
	12”

	03SWD
	W of Woodward, N of Square Lake
	36”

	04SWA
	Kendry Drive W of Eileen
	24”

	04SWB
	Kendry Drive W of Eileen
	24”

	04SWC
	SW of HRC Bldg.
	15”

	04SWD
	Hulet Drive E of Franklin
	12”

	04SWE
	Franklin @ Hulet
	36” @ S, 42” @ N

	04SWF
	From retention basin to Hayward Drain
	

	04SWG
	E of Franklin N of Hulet
	12”

	04SWH
	Enterprise Ct E of Franklin
	24”

	04SWI
	Enterprise Ct E of Franklin
	15” & 15”

	04SWJ
	Furse E of Franklin
	12”

	04NEA
	Highland Ave, E end @ RR
	36”

	04NEB
	E end of Bloomfield Blvd @ RR
	18”

	04NEC
	E end of Alice Ave @ RR
	15”

	05SWA
	Telegraph @ Bataan Drive
	36”

	05SWB
	W of Telegraph N of Bataan
	12”

	05SWC
	W of Telegraph N of Bataan
	12” & 12”

	05SWD
	W of Telegraph N of Bataan
	12”

	05SWE
	W of Telegraph N of Bataan by Bloomfield Place Apartments
	54”

	05SWF
	W of Telegraph 
	12”

	05SWG
	W of Telegraph
	54”

	05SWH
	W of Telegraph
	12”

	05SWI
	W of Telegraph
	12”

	05SWJ
	In Bloomfield Place Apts, N side of pond
	24” x 45”

	05SWK
	Heronwood Dr between lots 10&11
	15”

	05SWL
	Heronwood Ct, between lots 5&6
	12”

	05NWB
	W Telegraph between Hood and Myrtle Rd
	12”

	05NWC
	W Telegraph between Hood and Myrtle Rd
	12”

	05NWD
	W Telegraph between Hood and Myrtle Rd
	12”

	05SEA
	Behind mall to pond N of mall
	30”

	05SEB
	Behind mall to pond N of mall
	24”

	05SEC
	Behind mall to pond N of mall
	18”

	05SED
	Behind mall to pond N of mall
	12”

	05SEE
	Behind mall to pond N of mall
	21”

	05SEF
	W of Telegraph, N of Square Lake
	12”

	05SEG
	W of Telegraph, N of Square Lake
	15”

	05SEH
	W of Telegraph, N of Square Lake
	12”

	06NEA
	W of Klingensmith, S of Telegraph
	21”

	06NEB
	W of Telegraph, S of Crestview
	12”

	06NEC
	W of Telegraph, S of Crestview
	12”

	06NED
	W of Telegraph, S of Crestview
	24”

	06NEE
	W of Telegraph, S of Crestview
	18”

	06NEF
	W of Telegraph, S of Crestview
	18”

	06NEG
	W of Telegraph, S of Crestview
	12”

	06NEH
	W of Telegraph, S of Crestview
	12”

	06NEI
	W of Telegraph, S of Crestview
	15”

	06NEJ
	W of Telegraph, S of Crestview
	24”

	06NWA
	Kemp Rd, Lot 21
	10”

	06NWB
	Kemp Rd, Lot 21
	18”

	06SWA
	N of Bloomfield Drive
	36”

	06SEA
	N of Klingensmith Road
	15” & 18”

	07NEA
	Heron Ridge Drive, E of Blue Heron Ct
	12”

	07SEA
	Heron Ridge Drive, between lots 26&27
	15”

	07SEB
	Heron Ridge Drive, between lots 21&22
	15”

	07SEC
	Indianwood Ct between lots 27&28
	10”

	07SED
	Indian Summer Drive, between lots 10&11
	36”

	07SEE
	Morningside Way between lots 5&6
	15”

	07SWA
	W of Ridgeview Ct, between lots 170&171
	15”

	07SWB
	Wabeek Lake Dr, E of Shoreview Ct between Lots 167&168
	12”

	07SWC
	Shoreview Ct between lots 163&164
	15”

	07SWD
	S of Wabeek Lake Drive, near Shoreview Ct
	15”

	07SWE
	E of Long Lake Shore Dr @ Harvest Lane between lots 152A&156
	30”

	08NWA
	Heron Point Dr between lots 8&9
	12”

	08NWB
	Heron Place Dr between lots 5&6
	15”

	08NWC
	Club Dr between lots 23&24
	24”

	08NEA
	W side of Franklin Rd, N of Frankel
	18”

	09NWA
	Wilshire Dr E of Aspen Ln
	28” x 60”

	09NWC
	Pamela Court
	12”

	09NWD
	S of Square Lake Rd, W of Rambling Way
	12”

	09NEA
	Devon Rd W of Wendover
	12” & 18”

	09NEB
	Wilshire W of Norwood
	24”

	09NEC
	Heather Ct between lots 92&93
	18”

	09NED
	Chestnut Run between lots 87&88
	30”

	09NEE
	Wilshire E of Vailwood Ct, between lots 44&45
	21”

	09NEF
	Wilshire Dr @ Sycamore between lots 41&42
	18”

	09NEG
	Wilshire Dr E of Meadowwood between lots 39&40
	15”

	09NEH
	Meadowwood S of Wilshire
	8”

	09NEI
	Wilshire W of Meadowood Lane
	12”

	09SWA
	S of East Ridge Rd
	12”

	09SWB
	W side of Telegraph S of Hickory Grove
	18”

	09SWC
	W side of Telegraph S of Hickory Grover
	24”

	09SWD
	N of Glenwood Ct
	15” & 15”

	09SEA
	Two outlets off Norcliff Drive
	12” x 12”

	09SEB
	Chestnut Run Dr between lots 6&7
	36” cmp

	09SEC
	Chestnut Run Dr between lots 10&11
	15”

	09SED
	E of Anthony Lane
	12”

	09SEE
	Three outlets SE of Croft way
	 8”, 15”, 18”

	10NWA
	Hickory Grove E of Lahser
	36” x 22” cmp

	10NWF
	E side of Lahser N of Hickory Grove
	27”

	10NEA
	GTWRR @ S end of Plum Brook
	36”

	10NEB
	GTWRR ROW @ E end of Millington
	48”

	11NWA
	E of Kensington Rd SE of Opdyke 1/8 
	21”

	11NWB
	Pond @ Opdyke N of Hickory Grove
	36”

	11NEA
	Woodcreek Way (SE corner of Bloomfield Hills No.1)
	24”

	11NEB
	Severn Lane
	12”

	11NEC
	Downderry Way
	15”

	11NED
	Candlestick Ct
	22” x 36” cmp

	12NWA
	Squirrel near Reading
	12”

	12NWB
	Square Lake Rd E of Squirrel
	22” x 36” cmp

	12SWA
	Parkman Dr W of Kernway
	30”

	12SWB
	Squirrel Road @ Helston
	43” x 27” cmp

	12SWC
	W of Bloomfield Knoll Ct
	12”

	12SEA
	Southdown Rd
	18”

	12SEB
	Long Lake near Greentree
	12”

	13SWA
	E of Cross Rd between lots 32&34
	18” & 15”

	13NEA
	Far Dr/Valley Chase
	36” cmp

	13NEB
	Top View Ct
	unspecified

	16NWA
	E side of Telegraph, N of Pemberton
	18”

	16NWB
	E side of Telegraph, N or Pemberton
	48”

	16NEA
	Brookside Dr N of Valley Hill
	15”

	16NEB
	E of Thornbrier Way, W of Carrington Place
	12”

	16SWA
	Willoway Place S of Long Lake
	8” & 12”

	16SWB
	Two outfalls, Sunnydale Dr S of Willoway Estates Dr
	21” & 15”

	16SWC
	E of Telegraph S of Pine Thistle Ln
	24”

	16SWD
	S of 48 District Court Bldg
	24”

	16SWE
	S end of Andover Rd
	24”

	16SWF
	S of Copperwood Cliff, W of Andover
	12”

	16SEB
	S of Whispering Pines Circle
	21”

	16SEC
	Overbrook Rd S of Pine Valley between lots 53&54
	21”

	16SED
	S of Long Lake E of Stoneleigh
	27”

	16SEE
	Stoneleigh near Sandwich between lots 61&62
	18”

	16SEF
	Ardmore W of Ardmore Ct between lots 52&53
	18”

	16SEG
	Brightmoore Rd @ Courtyard between lots 106&107
	12”

	16SEH
	Compton way between lots 135&136
	15”

	16SEI
	NW of Brightmoore between lots 166&117
	12”

	17SEA
	Watercliff near Copper Cliff Ct
	21”

	17SEB
	2 outfalls: Carillon Ct. S.
	12” & 18”

	17SWA
	SE corner of Groton Rd and Derry Rd
	15”

	17SWB
	N of Long Lake, W of Groton Rd
	15”

	17SWC
	E of Breer Ct between lots 168&167
	24”

	18SEA
	E of Trading Post & Covered Bridge corner
	12”

	18SEB
	S of Trading Post lane & Chimney Point Dr corner
	12”

	18SEC
	W of Golf Ridge Dr
	42”

	18SED
	W of Golf Ridge Dr
	30”

	18SWA
	N of Golf Ridge Dr between Cimarron @ Moors Cts
	36”

	18SWB
	SW of St John Ct
	24”

	18SWC
	E of Pine Ridge Ct
	36”

	18SWE
	W of Wabeek Lake Dr, E of Mud Lake
	27”

	18SWF
	S of Pine Ridge Rd, E of Sawgrass Dr
	18”

	18SWH
	E of Bent Trail Tree Ct
	15”

	18SWI
	NE of Tuckaway Dr
	15”

	18NWA
	W of Wingate Way & Wabeek Lake Intersection
	36”

	18NWB
	N of Meadow Ct, lot 3-4
	12”

	18NWC
	N of Wabeek Lake Dr, lot 6-7
	21”

	18NWD
	NW of Wabeek Lake Dr, lot 10-11
	15”

	18NEA
	N of Wabeek Lake Dr & Columbia Dr Intesection
	24”

	18NEB
	W of Wabeek Lake Dr
	30”

	18NEC
	S of Alexander Dr
	12”

	18NED
	SW of Alexander Dr
	12”

	19NWA
	SE of Wabeek Forest Dr
	12”

	19NWC
	W side E end of Sherwood Glen loop
	12”

	19NEA
	N of Franklin Hills Dr
	12”

	19NEB
	N of Franklin Hills Dr
	15”

	19SEB
	N of Hiview Ct
	42”

	19SEC
	N of Strickland Dr
	15”

	19SED
	S of Bellwood Ct
	42”

	19SEE
	N of Strickland Dr
	30”

	19SEF
	NW of Van Ness and Quarton intersection
	Outlet Unknown

	19SWC
	W of Inkster
	29” x 45”

	20NEA
	NE corner of Susan Way & Lone Pine Rd
	15”

	20NEB
	N of Lone Pine, W of Echo Rd
	8”

	20NEC
	N of West Wickford Rd, W of Chipping Glen
	18”

	20NED
	W of Chipping Glen N of HSE#4860
	12”

	20NEE
	W of Little Gate, near Lot 67
	10”

	20NEG
	N of Hidden Lake Dr between lots 7&8
	12”

	20NEH
	N of Hidden Lake Dr lot 10
	12”

	20NEI
	N of Hidden Lake Dr lot 10
	12”

	20NEJ
	S of Hidden Lake Dr lot 1
	12”

	21NWA
	N of Woburn Green, E Kiftsgate Bend
	36”

	21NWB
	N of Ranch Ln, N part of lot 13
	18”

	21NEA
	E of Ardmore Dr W of Oakleigh Dr
	24”

	21SWA
	SW of Telegraph & Kingsgate Way
	27”

	21SWB
	SE of Telegraph & Woodlands Est. Drive
	24”

	21SWC
	SE of Telegraph & Woodlands Est. Drive
	27”

	21SWD
	W of Timberlake Dr
	18”

	21SWE
	N of Telegraph & Rolling Acres Dr intersection
	12”

	21SWF
	S of Lone Pines Dr
	12”

	21SEA
	NE of Lahser & Winlane Dr
	18”

	24NWA
	Dryden Lane
	12”

	24NWB
	Charing Cross @ Brookdale
	20”

	24NWC
	Dover @ Kensington
	12”

	24NEA
	Adams Rd 1/8 mile S of Wattles
	Unspecified

	24NEB
	Adams Rd 1/8 mile S of Wattles
	Unspecified

	24NEC
	Browing Ct  just N of Tennyson Downs, lot 12
	15”

	24NED
	E of Burnely (end of Claude Stevens #4 Drain)
	42”

	24SEA
	Kensington Rd near Hickory Bend
	21”

	24SEB
	Shady Hollow S of Shady Lane, lot 100
	12”

	24SEC
	Shady Hollow N of Shady Lane, lot 97
	18”

	24SED
	Shady Hollow NW bend, lot 45
	21”

	24SEE
	E end of Mohr Valley Lane, lot 70
	15”

	25NWA
	E of Hunter Blvd, N of Wimbleton
	12”

	25NWB
	E of Judy Ln N of Maywood
	12”

	25NWC
	Manor Rd near Brookdale
	24”

	25NEA
	Two outlets: Big Beaver near GTWRR ROW
	24”

	25NEB
	Adams Ct
	12”

	27NWA
	Two outlets: SE of Quarton Ridge Circle
	12” & 12”

	27NWD
	Three outlets: N of York Ct
	18” & 12” & 8”

	27NWG
	Two outlets: SE of Maxwell CT
	27” & 6”

	27NWI
	Three outlets: S of Hill Line Tr, E of Bloomfield Club Dr
	21” & 8” & 18”

	28NWA
	NE corner of Telegraph & Quarton Rds
	15” & 18” & 12”

	28NEA
	On Shellmar Ln, N of Lot 16 by Gilbert lake
	21”

	28SWA
	E of Telegraph, N of Maple, at first road that goes E
	24”

	28SWB
	N of Maple, W of Telegraph, S of Orchard Way
	24”

	28SWC
	E of Telgraph, S of Orchard Way
	30”

	28SWD
	W of Thorncrest Dr, W of lots 31&32
	30”

	28SWE
	NW corner of Thorncrest Dr
	30”

	29NWA
	S of Quarton on Forman Dr, lot 14
	12”

	29NEA
	NW of Wing Lake Rd & Carey Ln intersection
	12”

	29SEA
	NW of Telegraph & Maple intersection
	60”

	29SWA
	W of Muirfield Dr, N of Prestwick Ln
	12”

	30NWA
	N of Walnut Lake Rd & Raven Rd intersection, lot 166
	12”

	30NEA
	S of Walden Dr between lots 18&19
	12”

	30NEB
	S of Walden Dr lot 23
	18”

	30NEC
	S of Hedgewood Dr between lots 150&151
	24”

	30SWA
	Three outlets: NE corner of Maple & Applegrove Ln
	18”, 15”, 24”

	30SWD
	NW corner of Maple & Applegrove
	24”

	30SWE
	Two outlets: NE corner of Maple and Inkster
	12”, 18”

	30SWG
	N of School Bell Ln between lots 30&29
	8”

	30SWH
	N of School Bell Ln between lots 26&27
	27”

	30SWI
	N of School Bell Ln between lots 24&25
	15”

	30SWJ
	E of Hickory Tree ln S of Walnut Lake between ponds
	24”

	30SWK
	E of Hickory Tree ln S of Walnut Lake E of ponds
	24”

	31NWA
	N of Valley Spring Ct, between lots 136&140
	24”

	31NWB
	S of Vally Spring Rd, lot 132
	30”

	31NWC
	E of Meadow Lake Rd & Whysall Rd corner, lot 128
	15”

	31NWD
	E Whysall Rd,  @ Valley Spring
	30” cmp

	31NEA
	E of Valley Spring Rd between lots 2&3
	15”

	31SWA
	E of Hiddenbrook Ln between lots 5&6
	12”

	31SWB
	E of Hiddenbrook Ln in N section of lot 5
	12”

	31SEA
	SE of Pickering Rd
	18”

	31SEB
	SW corner of Ravine Dr lot 19
	48”

	32SWA
	NW of Duval & 14-mile intersection
	8”

	32SWB
	S of Spruce Hill Ln
	36”

	32SWC
	SE of Spruce Hill Ln
	18”

	32SWD
	SE of Spruce Hill Ln
	48”

	32SWE
	N of Wellbourne Ct lot 2
	12”

	32SWF
	N of Wing Lake rd & Stony Creek intersection
	36”

	32NEB
	SE corner of Maple & Telegraph
	5’6”

	32SEA
	N of 14-mile between Telegraph & Glengrove
	18”

	32SEB
	E of Glengrove between lots 360&361 of Birm. Farms
	42”

	32SEC
	E of Cathedral Dr between lots 303&304 of Birm Farm
	24”

	33SEA
	NE corner of 14-mile & Pinehurst Circle
	21”

	33SEB
	E of 14-mile & Jackson Park Dr
	27”

	33SWB
	NW of Pinewood Ct & Telegraph, between lots 34&35
	24”

	33SWC
	SE of Cedarbrook Dr & Telegraph intersection
	42”

	33SWD
	SE corner of Telegraph and 14-mile
	30”

	33NWB
	SE of Telegraph & Fairlane Dr, S part of lot 17
	12”

	33NWC
	NE of Telegraph & Hiddenwoods Dr
	115” & 18”

	33NWD
	E of Telegraph & Hiddenwoods Dr
	54”

	34NEC
	E of Westbourne Rd, N of Westbourne Ct
	15”
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