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Today’s Presenters

James Riddle, PE Andrew DeCristofaro
Senior Associate Environmental Specialist
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IDDE Requirements

Case Study — Charlotte/Mecklenberg
County

Additional IDDE Approaches/Techniques
Takeaways




Typical IDDE Reguirements

Develop a map of the MS4 that locates all major MS4 outfalls and names of
receiving waters

Effectively prohibit discharges of non-stormwater to the MS4 through the use
of an ordinance or other regulatory mechanism, and provide for enforcement
procedures and actions

Develop and implement a plan to detect and
address non-stormwater discharges

Inform public employees, businesses, and the
general public of the hazards associated with
illegal discharges and improper disposal of waste
Annual reporting requirements with metrics and
corrective actions
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General Differences Among
State General Permits

Outfall mapping specifics

Enforcement Response Plans vs developing/implementing enforcement procedures
Rationale statements

Requirements for the development of formal procedures for various program
aspects

o Development of a mechanism for reporting by the public

o Training/education requirements for municipal staff and others
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Unigue IDDE Requirements

o Ordinance must prohibit contamination of stormwater runoff from “hotspots” - TN

Requirement for evaluation of the success of the program and whether meeting
measurable goals — MS

Dry weather screening program requiring % of outfalls screened per year - AL

Identification of priority areas for more frequent screening — SC
Foster interagency coordination of hazardous waste or material spills response and
cleanup — TN

Address non-stormwater discharges that are defined as significant contributors
(non-commercial/charity car washes, water line flushing, etc.) — AL/MS




Focus is to detect and eliminate illicit discharges,
no prescriptive or “one size fits all” solution
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January 1970: Mecklenburg

Front Page of Charlotte News — September 15, 1969

County’s Water Quality Program was
established in response to citizen
complaints regarding sewer
discharges to urban streams.

September 1971: Surface Water
Pollution Control Ordinance adopted
and oversight board established.

July 1974: Lake and stream
monitoring programs established
countywide.

September 1986: Cooperative
working agreement with the State
(DWQ) for the protection of water
quality.

July 1993: City of Charlotte Phase |
Permit became effective.

August 2005: Mecklenburg County
Phase Il Permit became effective.
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Water Quality

Stream Use-Support Indesx Stream
Use-Support
Index
(SUSI)

B Sub-Indices
B Fecal Coliform
B Total Phosphorus
B CMANN
B Metals
B Biological/Habitat

B 24 Monitoring Sites




ecal Coliform Sub-Index

Water Quality
SUSI Fecal Coliform Sub-Index

FY1617 Quarter 1
[ INoData
I Degraded
[ impaired
MY10 [ Partially Supporting

[ supporting

Based on:
Fecal Coliform Monitoring in
Charlotte-Mecklenburg
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»AERIAL INFRARED SURVEYS
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»HUMAN SOURCED CHEMlCALS (CAFFEINE, COTININE) .
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Tracking Hlicit Discharges and Connections to a
Source Through Bacteria Sampling

62 colonies/100 ml. 6

50 colonies/100 m G
65 colonies{100 ml.

65 colonies/100 m

5,500 colonies/100 ml.

o 6,000 colonies/100 ml.

Process for Narrowing Search Area:

* Fixed interval monitoring reveals an exceedance of the Action Level for fecal
coliform bacteria at monitoring site #1.

« Short term monitoring is performed at monitoring sites 1 through 6 to verify
the pollution problem (results are shown above).

« Short term monitoring data reveals that the Action Level was not exceeded in
two tributaries (#3 and #5) and two other monitoring points upstream (#4 and
#6), thus allowing the search to be narrowed to the area shown in red
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“Why We Walk:.....

| Purpose of Stream Walking
1. Conduct Outfall Inventory

and Reinspection 2. lllicit Discharge Detection and 3. To Collect
N Elimination (IDDE) other Useful Data

Feature
Type Dry Weather Flow?

©

Time and Date

® @

| sample D
Outfall Type

©

Flow Rate

© @

Outfall Material
Temperature

© ©
©

Qutfall Shape
Dissolved Oxygen

©

ph

@

Outfall Location

conductivi ity

©

©
©
©
©

©

© @

© ©
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Map
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Collect

Add new features to the map

Map Tools

Measure Distance

Measure distances between points

Measure Area

Measure areas of polygons

Collect

Add new features to the map

b

Ll Verizon =

4:09 PM

Cancel Feature Type

Reference Reach

Storm Water Outfall
Fecal Coliform Sample
Problem

Stream Blockage
Wetland

Severe Bank Erosion

Private Aerial

o

eee00 Verizon F 4:46 PM 100%

Cancel

City Streamwalks Fy1617
Feature Type

Storm Water Outfall
Time and Date

Outfall Type

Outfall Material

Outfall Shape

Endwall Material

Outfall Location

diameter

rise

span

length

width

Is structure functioning?

Dry Weather Flow?

Flow Rate

Temperature

Dissolved Oxygen

ph

conductivity

Pollution Indicators

Sample ID

Channelization Through Buffer

comments
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M Number of six square mile sub-basins
3 assessed

Number of steam miles assessed

Number of previously-identified outfalls field
QC’d

: Number of samples collected (Fecal and 360 Fecal, 15 TPhos.
TPhos)

Number of reference reaches identified

- Number of NOVs or Notice of Deficiencies 2 NOVs
issued

Number of illicit discharges and/or
connections detected under this program

Averaged 0.156 problems per stream mile

Recommend that future staff training focus '

on standardization of data collection.
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IIIicit Discharge Elimination Program

Business Corridor Inspections

Minor Outfall Inspections (<36”)
Multi-Family Community Inspections
Basin Scale Investigations

TMDL Watershed Basins

Watershed Recovery Plan Support
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STORM DRAINS FLOW TO CREEKS
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FY2016 Summary

Charlotte NPDES MS4 Program
Service Requests, and Emergency Response
FY2016 Program Summary

Number of Service Requests 1994 - 10,537

2016

Number of Service Requests FY2016 476

Service Request Type Accidental Spill — 49
Algae Bloom — 5
Fish Kill — 4

Discharge/Dumping — 237
Buffer Disturbance — 20
Erosion — 12

lllicit Connection — 3

No Incident Identified - 87
Unspecified/Other — 25
Natural Occurrence — 10
Unknown - 15

Service Request — Material Type Chemical — 13
Concrete — 10
Cooking Oil — 15
Automotive Fluids — 61
Paint — 16
Sediment — 20
Sewage — 80
Solid Waste — 29
Wastewater/Wash Water - 28
Buffer — 18
Other/Unknown — 68
None/Natural Conditions — 99
Allowable Discharge - 10

Number of Follow-up Field Inspections 201
Emergency Responses during FY2016 43
No. of SSOs found through service 80
requests

NOVs Issued 107



NOV/Penalty Flowchart

Violation Detected

A 4

Inspector completes
investigation and documents
impacts in report

Threat to
Surface Waters

or Ground? Yes

Inspector issues field NOV within
2 business day of identification
of the responsible party

A

Inspector conducts follow up
investigation by specified
deadline

—>

Inspector issues written NOV
within 2 business day of
identification of the responsible
party (serious or repeat violations
should be considered for

immediate enforcement)

|

Inspector conducts follow up
investigation by specified deadline

NoO (Class 111,

Compliance?
(see Table 5-3 or 5-4))

No (Class I or
11 Violation)

Superyvisor issues another written
NOV within 2 business days of

of possible fines (If in Charlotte
notify CMSWS)

y

Inspector conducts follow up
investigation by deadline

Complete detailed written
report & forward to Supervisor

Supervisor completes a
review of the report and
closes

Compliance?

Supervisor makes verbal contact
with violator and informs them of
enforcement recommendation

A

Inspector completes enforcement
documents and forwards to
Supervisor for approval

ar V Violation)

inspection and issues verbal notice |

Inspector consults with Supervisor
and Program Manager to determine
if enforcement action is warranted
(f in Charlotte. consult CMSWS)

Enforcement
Action?

Yes

A
Supervisor reviews and approves
enforcement package and
forwards to Program Manager for
review

A

Program Manager reviews and
approves enforcement package
and forwards to Division
Manager for review (If in

Charlotte. Program Manager
forwards approved package to
CMSWS for review and signing
and process ends)

A

Division Manager reviews and

approves enforcement package

and forwards to Dept. Head for
review and signing

Y

Dept. Head forwards signed
enforcement package to Admin.
Asst. for mailing (certified) —
Report is filed and not mailed

A 4

Violation appealed or paid in 30
days from receipt of certified
n.mil and all violations corrected




Documentation of Activities

Cityworks

Inbox | Request | Activity Work Order | GIS alendar | Favorites | Help

4 Inspection View v [ é}] = Save W Cloze |: : Clear | @ =

Ternplate Type: General Inspection Comments 1: Spidel investigated Sugar Greek Charter School for the durnping
of paint and washing materials, A paint crew from AZK Painting

Activity ID(s): 5153 J working as a contractor at Sugar Creek Charter School was
observed by the general cantractar cleaning their paint supplies

Locstion Marme: Suga Creek Charter School
Comments 2: and buckets out in the parking lot behind the school. Mo storm

address/Lacation: 4901 § TRYON ST drain was effected. The general contractor that obsarved the spill
occur was Mr Jarnes Dwy frarn Edison Foard Inc (rnobile -
Basin Mo: 1 District:  South Catawba j 704-363-0349), Mr Dwy informed Spidel that 2-5 gal. buckets
Municipality: Charlotte J Resp, P Hame: A%K Painting Comments 3; of water, 4 paint brushes and 4 rollers were cleaned and then
improperly dumped on the parking lot
Rezp. P Contach: pje - 704.521-6003 Rasp. P Address: 3379 John Fice Road. Charl
e 1,463,238 A 554,081

Cond, Scare: O

Initisted Dats: 8272012 4:38 PM Initiated By: SPIDEL, RYAN s

Friority: Medium x| completad Byi SPIDEL RvaN | [ it || setiomvisp || tistors || pemove || assercoss |
Status: To Close =l Subrmit Tet Jabin MoCulloch =l
Activity Typa:  Service Request j Activity Stage:  Iritial j [ counTYBOUNDARY |
Sample ID(=): Custamar: Phase 1 j ‘ o |
Actual Start: grER012300PM  TE] Actual Finish: gnepo123zopM [

Mewxt Activity: E

Prabl. Faund: 1 Prob. Resalued: 1

Activity(s): HOW(s):

Closed By: Date Closed:
Incident type Dischargeidump -| &
Media impacted Roadfparking lotidiveway ~| &
Material releazed Paint -| 7
Inuastigation Physical ~| &

methods used

Arnount spilled Gallons ~| &

@ 10 ]

Land use type Scheol = e
for activity

location

Aquatic Life Impacts

& Startl [~ Inbox - Microsaft Outlook | |37 GHWO_¥FeriMCCULIRY, .. | ﬁ? Microsaft PowerPoint - [ ”@ IN #5153 General Ins...







o Portable spectrophotometer/dip strips

o 72 hours or greater with < 0.1” of precipitation

o Grab sample tested for chemical attributes

o Between 4 hours and 24 hours later run second grab
for the same analytes

Physical Attributes Chemical Attributes

o Color o pH

o Odor o Chlorine

o Deposits and stains o Copper

o Floatable matter o Phenols

o Temperature o Surfactants

o Turbidity

o Grease/Oil

Original Approach




o Identify typical allowable ranges

Original Approach

o Interpret screening data

o Indicative of sanitary sewage

pH 6.0-9.0
Chlorine 0.0 -0.5mg/L
Copper 0.0 - 0.5 mg/L
Phenol 0.0 - 0.399 mg/L
Surfactant 0.0 - 0.6 mg/L

WATER QUALITY INFORMATION:

SAMPLE 1 SAMPLE 2 ILLICIT INVESTIGATION SAMPLE
SAMPLE DATE: 7/14/2004 SAMPLE DATE: 7/14/2004 SAMPLE DATE: 7/16/2004
Chemical Properties Chemical Properties Chemical Properties
pH: 6.2 pH: 6.13 pH: 6.9
CHLORINE: 0.71 mg/L CHLORINE: 0.76 mg/L CHLORINE: 0.72 mg/L
COPPER: 0.03 mg/L  |COPPER: 0.05 mg/L  |COPPER: 0.13 mg/L
PHENOLS: 0.11 mg/L  |PHENOLS: 0.09 mg/L  |PHENOLS: 0.13 mg/L
SURFACTANTS: mg/L SURFACTANTS: mg/L SURFACTANTS: mg/L
FLUORIDE: 0.16 mg/L FLUORIDE: 0.18 mg/L FLUORIDE: 0.14 mg/L
AMMONIA/POTASSIUM AMMONIA/POTASSIUM AMMONIA/POTASSIUM
RATIO: 0.89 mg/L RATIO: 0.81 mg/L RATIO: 0.79 mg/L
Physical Properties Physical Properties Physical Properties
TEMPERATURE: 22.2 DEG. C|TEMPERATURE: 19.00 DEG. C |TEMPERATURE: 21.30 DEG. C
TURBIDITY: Yes TURBIDITY: Yes TURBIDITY: Yes
OIL SHEEN: No OIL SHEEN: No OIL SHEEN: No
SCUM: No SCUM: No SCUM: No
FLOW ODOR: Yes FLOW ODOR: Yes FLOW ODOR: Yes
FLOW COLOR: Cloudy FLOW COLOR: Cloudy FLOW COLOR: Cloudy
FLOW RATE: Stream FLOW RATE: Stream FLOW RATE: Stream




Fixed Station lllicit Detection

Spartanburg County
Water Quality Monitoring Network

The real-time data contained herein may be affected by
variable conditions such as drought, unusually heavy
rains, shifting river bottoms, equipment failures, or
other factors that can impact monitoring stations and
the real-time reported data. Users should be aware that
this website presents raw data that has not been
analyzed and should be considered provisional in
nature. Although Woolpert and the contributors below
work hard to keep the information and data on this site
accurate, reliable, and timely, we provide no
warranties, expressed or implied.
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Fixed
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Float Mapping

(Continuous Monitoring Network Design|

o Reedy River Watershed
o 240 square miles
o 40 stream miles
o Evaluate tributaries and point sources

o Prioritize watersheds or outfalls of concern

o Mobile real-time (20 seconds) surrogate and
grab sample assessment

Legend
A wwre

.WMSW
C3 Watarshes

= River
Copermiss M54 Mumcpables
Other M54 Muncpaltes
Coursy Bownzary

A012




Float Mapping

o Paddle main-stem of the Reedy River
o 40 miles
o 5days

o Sonde Parameters:
o Turbidity
Specific Conductivity
pH
Dissolved Oxygen

o O O O

Temperature
o Used Garmin GPS to spatially identify location

o Floated during dry weather periods
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o Second Permit Term
o Prioritize Areas of Risk

IDDE Prioritization

>
&

/£ i %

ot &
_nore <
\ \‘

Phase Screening Point(s) Timeframe *
IDDE-1
A IDDE-2 2015
IDDE-3
IDDE-4
B 2016
IDDE-5
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IDDE Tracking

Smoke Testing Dye Testing Robotic Crawler
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Even in separate sewer systems, wastewater may find its way into the receiving waters through
stormwater sewers. The main reasons for this are cross-connections, illicit connections, overflows and
leakages through broken sewers. Such discharges may affect receiving water guality and increase risks to
public health and aquatic organisms. Detecting wastewater contamination and locating its points of
ingress into storm sewer systems can be a challenging task, which should be addressed using proper
methods and indicator parameters. A number of detection methods have already been proposed in this
area, yet there is a lack of a general overview of such methods. This literature review summarizes and
evaluates the methods used for detecting wastewater in stormwater, including those recently developed.
The advantages, weaknesses and limitations of individual methods are discussed. It is concluded that
while no single method can as yet produce results in a precise, fast and inexpensive way, the use of
human waste specific chemical and microbiological markers, and their innovative sampling, offer the
way forward. Guidance for selecting the most effective combinations of detection methods, under spe-

cific conditions, is also provided.
© 2015 Elsevier Ltd. All rights reserved.




IDDE Enforcement

ENFORCEMENT RESPONSE PLAN

(ERP)
Fort Jackson
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lllicit Detection

Ilicit
Documentation/
Metrics

Illicit Tracking

Enforcement

MS4 Reporfing

Table 4. Summary of 2007 Permit, Year 8 SWMP Activities

Annual
Report Activity Description Number of Activities Accomplished Comments
Section
349 lllicit Discharge Detection and 37 reports of illicit discharges logged; 22 NOVs Il?;" ?gﬂﬁgtiigrh%%ﬂ;iﬁ?
Elimination issued. Secti
ection 2
343 lllegal Dumping and Roadside 2,248 dumping and litter complaints: 1,402,990 | Details of complaints can
o Litter Ibs of litter and debris collected and recycled. be found in Table 8
118 Outfalls investigated,
344 Welcome Creek IDDE 76 Manholes investigated, 1 illicit found and
o Investigation 30 aerial and in-stream sewer crossings repaired
investigated.
- Details can be found in
. Close to 50 miles of streams floated; 19 POls, 1 : :
345 Float Mapping potential ilicit discharge. Appendn;ﬁaSﬁechons 4
346 Septic Tank Analysis 302 septic tanks added to database. -




IDDE Takeaways

o Don’t overcomplicate.... technology not
always needed

o Training/Hotline
o Staff
o Public
o River/creek illicit = significant

o Stream walks/float mapping

o Sanitary sewer #1 culprit

o Be proactive, not just reactive
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