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Part Il: Impaired waters investigation and monitoring [This section required beginning with 2018
Annual Report]

1. Impaired waters investigation and monitoring program

1.1 Indicate which stormwater pollutant(s) of concern occur(s) in your municipality or institution. This data is available
on the MS4 map viewer: http://s.uconn.edu/ctms4map.

Nitrogen/ Phosphorus ] Bacteria I:I Mercury |:] Other Pollutant of Concern []

1.2 Describe program status.



Discuss 1] the status of monitoring work completed, 2) a summaty of the results and any notable findings, and 3) any changes to the
Stormwater Manarement Plan based on mon}oring resufts.

The City has monitored water quality per the 2004 permit since its inception, and has always had bacteria, nitrogen
and phosphorus levels above target levels, sometimes significantly so. The City was audited by the EPA during 2014
and 2016, at which times they undertook PPCP testing at the outfalls monitored by the City. These indicated that
sewage was entering the storm system. The EPA test results were submitted to DEEP with the 2017 annual report.
City staff have always believed that the high levels of bacteria are due to wildlife, which has probably contributed
to the high levels of nitrogen also. In consequence the City undertook PPCP sampling of gutter flows in to catch
basins. Several of the parameters in the PPCP spectrum had similar levels to those previously found at outfalls,
reinforcing the City’s opinion that the problems at the outfalls were due to contamination by animal excrement
rather than sanitary sewer cross connections. The City has had an extensive sewer separation program in place for
the last twenty years, and so far the CCTV review has found no illicit connections. No doubt some will be found in
due course as the CCTV program proceeds.

The water testing undertaken during 2018 consisted monitoring at both the catch basins and outfalls, all samples
on a network being collected within an hour of each other, so the test results would be a reasonably good
comparison of what is going into the system with what is coming out. A review of the results available so far
indicates that the stormwater entering at the catch basins is as polluted as that leaving the outfalls. Using the term
“outfall” here is not fully correct as they are generally submerged. The sampling is at a close by upstream manhole.

Unfortunately the 2018 testing was not completed to the extent hoped for. As it is highly dependent on
subventions, The City of New Haven had to curtail spending to prevent cash flow problems when the State did not
set a budget in 2017. In consequence the contract for the sampling was not issued until early 2018, with work
concluding on June 30%, 2018, when the City’s fiscal year closes. There were few storms during this period, so little
was achieved. A further contract was let in September 2018 for work up until June 30t, 2019, and progress has
been good so far.

2018 test results are included in Section 2.1 below, and also in Appendix 3 with inflow data at catch basins. Going
forward the City will sample at all outfalls and typical catch basins on selected pipe networks. All sampling is “Wet
Weather”, and the vast majority of tests are undertaken at a laboratory. The sampling and testing at catch basins
can be looked on as the “follow up Investigation” of the situation at the outfall. Work will progress in the ranking
order as indicated in Part iii Table 1 below. Delineation of outfall catchments, the calculation of impervious areas,
and the estimation of DCIA will proceed in the same order.

The following parameters have been and will be tested at all outfalls and selected catch basins :-

E-Coli (Col/100ml) *
Total coliform

Fecal coliform
Enterococci

Ammonia (mg/l) *
Chlorine

Conductivity (umos) *
Salinity

Surfactants

pH (SU) *

Hardness (mg/l) *

12. Oil and grease {mg/l) *
Chemical oxygen demand (mg/I) *
Turbidity (NTU) *

W NV EWNR

[
= O

=
> w



15. Total suspended solids (mg/I) *
16. Total phosphorus (mg/1) *

17. Total Kjeldahl Nitrogen (mg/1) *

18. Nitrate plus nitrite Nitrogen (mg/1) *
19. Temperature of sample *

20. pH (SU) of uncontaminated rainfall *
21. Boron (mg/l)

The items marked * are the same parameters tested under the MS4 permit in place between 2004 and 2017. They are
continuing to be monitored as they give a general indication as to how dirty the storm discharges are, and it is hoped a

database built up over many years will indicate general improvements.

Starting mid-2018 all bacteria samples were split to be tested at two separate and independent laboratories as a check

on their accuracy.

2. Screening data for outfalls to impaired waterbodies (Section 6(i)(1) / page 41)

2.1 Screening data

Complete the table below for any outfalls screened during the reporting period. Each Annual Report will add on to

the previous year’s screening data showing a cumulative list of outfall screening data.

Outfall ID Sample
date

0-180 6/21/18

(5200-00)

0-119 6/28/18

(5305-00)

Parameter
{Nitrogen,

Phosphorus, Bacteria,

or Other pollutant of
concern)
Bacteria

Nitrogen

Phosphorus

Bacteria

Results

E. coli

616 MPN/100mls
Enterococci
>24,200
MPN/100mls

Fecal Coliform
605 MPN/100mls

Total Coliform
>24,200
MPN/100mls
Total N 3.08 mg/l

Total P 0.123 mg/I

E.Coli
3,450 MPN/100mls

Name of
Laboratory (if
used)

Phoenix

Phoenix

Phoenix

Phoenix

Phoenix

Phoenix

Phoenix

Follow-up required?

Yes

Yes

Yes

Yes

Yes

No

Yes



Nitrogen
Phosphorus
0-11 11/13/18  Bacteria
(5305-00)
Nitrogen
Phosphorus
0-7 11/13/18 Bacteria
(5305-00)

Enterococci Phoenix
12,000 MPN/100mls

Fecal Coliform Phoenix
4,110 MPN/100mls

Total Coliform Phoenix
>242,000

MPN/100mls

Total N 3.48 mg/| Phoenix
Total P 0.545 mg/| Phoenix
E Coli

609 MPN/100mls Phoenix

200 MPN/100mls ECL

Enterococci
602 MPN/100mls Phoenix
310 MPN/100mls ECL

Fecal Coliform
383 MPN/100mls Phoenix
300 MPN/100mls ECL

Total Coliform
17,300 MPN/100mIis  Phoenix
17,250 MPN/100mls ECL

Total N 0.66 mg/| Phoenix

Total P 0.076 mg/! Phoenix

E Coli
>24,200
MPN/100mls
241,960
MPN/100mls

Enterococci
>24,200
MPN/100mls
>241,960
MPN/100mls

Fecal Coliform
>24,200
MPN/100mls
48,840 MPN/100mls

Total Coliform
>24,200
MPN/100mls
>241,960
MPN/100mls

Phoenix

ECL

Phoenix

ECL

Phoenix

ECL

Phoenix

ECL

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes



0-10
(5305-00)

0-12
{5305-00)

12/28/18

11/13/18

Nitrogen

Phosphorus

Bacteria

Nitrogen

Phosphorus

Bacteria

Nitrogen

Total N 14.69 mg/|

Total P 1.34 mg/I

E Coli
>24,200
MPN/100mls
>241,960
MPN/100mls

Enterococci
>24,200
MPN/100mls
>241,960
MPN/100mls

Fecal Coliform
>24,200
MPN/100mis
>241,960
MPN/100mls

Total Coliform
>24,200
MPN/100mls
>241,960
MPN/100mls

Total N 16.67 mg/I

Total P 1.76 mg/|

E Coli
5,480 MPN/100mls
5,040 MPN/100mls

Enterococci
5,170 MPN/100mls
6,770 MPN/100mls

Fecal Coliform
1,860 MPN/100mls
1,560 MPN/100mls

Total Coliform
>24,200
MPN/100mls
198,630
MPN/100mls

Total N 0.44 mg/I

Phoenix

Phoenix

Phoenix

ECL

Phoenix

ECL

Phoenix

ECL

Phoenix

ECL

Phoenix

Phoenix

Phoenix
ECL

Phoenix
ECL

Phoenix
ECL

Phoenix

ECL

Phoenix

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
Yes

Yes
Yes

Yes
Yes

Yes

Yes

No



013
(5305-00)

0-14
(5305-00)

12/28/18

11/13/18

Phosphorus

Bacteria

Nitrogen

Phosphorus

Bacteria

Nitrogen

Total P 0.229 mg/!

E Coli
>24,200
MPN/100mls
>241,960
MPN/100mis

Enterococci
>24,200
MPN/100mls
61,310
MPN/100mls

Fecal Coliform
>24,200
MPN/100mls
155,310
MPN/100mls

Total Coliform
>24,200
MPN/100mls
>241,960
MPN/100mls

Total N 17.49mg/!|

Total P 2.02mg/I

E Coli
3,450 MPN/100mls
6,310 MPN/100mls

Enterococci
2,280 MPN/100mls
1,870 MPN/100mls

Fecal Coliform
588 MPN/100mls
630 MPN/100mls

Total Coliform
>24,200
MPN/100mls
86,640
MPN/100mls

Total N 0.92 mg/

Phoenix

Phoenix

ECL

Phoenix

ECL

Phoenix

ECL

Phoenix

ECL

Phoenix

Phoenix

Phoenix
ECL

Phoenix
ECL

Phoenix
ECL

Phoenix

ECL

Phoenix

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
Yes

Yes
Yes

Yes
Yes

Yes

Yes

No



Phosphorus

0-41 12/28/18 Bacteria
(5305-00)

Nitrogen

Phosphorus
0-46 12/21/18 Bacteria
(5305-00})

Nitrogen

Phosphorus
0-47 12/21/18 Bacteria
(5305-00)

Total P 0.278 mg/i

E Coli
>24,200
MPN/100mls
>241,960
MPN/100mls

Enterococci
>24,200
MPN/100mls
92,080
MPN/100mls

Fecal Coliform
>24,200
MPN/100mls
>241,560
MPN/100mls

Total Coliform
>24,200
MPN/100mls
>241,960
MPN/100mls

Total N 11.49 mg/|

Total P 1.33 mg/!

E Coli
637 MPN/100mls
410 MPN/100mls

Enterococci
2,280 MPN/100mls
1,990MPN/100mls

Fecal Coliform
197 MPN/100mis
200 MPN/100mls

Total Coliform
9,800 MPN/100mls
8,420 MPN/100mls
Total N 0.42 mg/
Total P 0.13 mg/!
E Coli

9,140 MPN/100mls
3,360 MPN/100mls

Enterococci
3,870 MPN/100mls

Phoenix

Phoenix

ECL

Phoenix

ECL

Phoenix

ECL

Phoenix

ECL

Phoenix

Phoenix

Phoenix
ECL

Phoenix
ECL

Phoenix
ECL

Phoenix
ECL

Phoenix

Phoenix

Phoenix
ECL

Phoenix

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
Yes

Yes
Yes

Yes
Yes

Yes

Yes

No

No

Yes
Yes

Yes



0-57
(5305-00)

0-58
(5305-00)

12/28/18

12/28/18

Nitrogen

Phosphorus

Bacteria

Nitrogen
Phosphorus

Bacteria

1,580 MPN/100mls

Fecal Coliform
5,170 MPN/100mls
1,610 MPN/100mls

Total Coliform
10,100 MPN/100mls
13,540 MPN/100mls

Total N 0.72 mg/

Total P 0.161 mg/|

E Coli
>24,200
MPN/100mils
>241,960
MPN/100mis

Enterococci
>24,200
MPN/100mls
>241,960
MPN/100mls

Fecal Coliform
>24,200
MPN/100mls
>241,960
MPN/100mls

Total Coliform
24,200
MPN/100mls
>241,960
MPN/100mls

Total N 32.24 mg/|
Total P 4.09 mg/|

E Coli
>24,200
MPN/100mls
>241,960
MPN/100mis

Enterococci
>24,200
MPN/100mls
81,640
MPN/100mls

Fecal Coliform
>24,200
MPN/100mls

ECL

Phoenix
ECL

Phoenix
ECL

Phoenix

Phoenix

Phoenix

ECL

Phoenix

ECL

Phoenix

ECL

Phoenix

ECL

Phoenix

Phoenix

Phoenix

ECL

Phoenix

ECL

Phoenix

Yes

Yes
Yes

Yes
Yes

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes



Nitrogen

Phosphorus
0-66 11/13/18 Bacteria
(5305-00)

Nitrogen

Phosphorus
0-68 12/28/18 Bacteria
(5305-00)

Nitrogen

Phosphorus

>241,960
MPN/100mls

Total Coliform
>24,200
MPN/100mls
>241,960
MPN/100mis

Total N 26.01 mg/I

Total P 2.96 mg/|

E Coli
3,080 MPN/100mls
2,350 MPN/100mls

Enterococci
2,190 MPN/100mls
1,350 MPN/100mls

Fecal Coliform
1,480 MPN/100mis
1,610 MPN/100mls

Total Coliform
>24,200
MPN/100mls
61,310
MPN/100mls

TotalN  0.49 mg/|
Total P 0.182 mg/I

E Coli
30 MPN/100mls
100 MPN/100mls

Enterococci
249 MPN/100mls
8,600 MPN/100mls

Fecal Coliform
20 MPN/100mls
100 MPN/100mis

Total Coliform
13,000
MPN/100mls
5,810
MPN/100mls

Total N 0.95 mg/I

Total P 0.07 mg/l

ECL

Phoenix

ECL

Phoenix

Phoenix

Phoenix
ECL

Phoenix
ECL

Phoenix
ECL

Phoenix

ECL

Phoenix

Phoenix

Phoenix
ECL

Phoenix
ECL

Phoenix
ECL

Phoenix

ECL

Phoenix

Phoenix

Yes

Yes

Yes

Yes

Yes

Yes
Yes

Yes
Yes

Yes
Yes

Yes

Yes

No

No

No
No

No
Yes

No
No

Yes

Yes

No

No



0-87 12/28/18 Bacteria
(5305-00)

Nitrogen

Phosphorus
0-88 12/28/18 Bacteria
{5305-00)

Nitrogen

Phosphorus
0-89 12/21/18 Bacteria
(5305-00)

E Coli
30 MPN/100mls
100 MPN/100mls

Enterococci
249 MPN/100mls
8,600 MPN/100mls

Fecal Coliform
20 MPN/100mils
100 MPN/100mls

Total Coliform
13,000
MPN/100mls
5,810
MPN/100mls

TotalN 24.37 mg/I
TotalP  0.07 mg/!

E Coli
591 MPN/100mls
520 MPN/100mls

Enterococci
471 MPN/100mis
1,100 MPN/100mls

Fecal Coliform
637 MPN/100mls
200 MPN/100mls

Total Coliform
>24,200
MPN/100mls
30,760
MPN/100mls

Total N 0.826 mg/I

Total P 0.105 mg/I

E Coli
7,700 MPN/100mls
9,590 MPN/100mls

Enterococci
5,480 MPN/100mls
5,540 MPN/100mls

Fecal Coliform
2,610 MPN/100mls
2,980 MPN/100mls

Phoenix
ECL

Phoenix
ECL

Phoenix
ECL

Phoenix

ECL

Phoenix

Phoenix

Phoenix
ECL

Phoenix
ECL

Phoenix
ECL

Phoenix

ECL

Phoenix

Phoenix

Phoenix
ECL

Phoenix
ECL

Phoenix
ECL

No
No

No
Yes

No
No

Yes

Yes

No

No

Yes
Yes

Yes
Yes

Yes
Yes

Yes

Yes

Yes

No

Yes
Yes

Yes
Yes

Yes
Yes



Nitrogen

Phosphorus
0-121 12/21/18 Bacteria
(5302-00)

Nitrogen

Phosphorus
0-132 12/21/18 Bacteria
(5302-00)

Nitrogen

Phosphorus
0-138 12/21/18 Bacteria
(5302-00)

Total Coliform
>24,200
MPN/100mls
46,110
MPN/100mils

TotalN 0.72 mg/l

Total P 0.133 mg/|

E Coli
708 MPN/100mls
520 MPN/100mls

Enterococci
1,620 MPN/100mls
1,580 MPN/100mls

Fecal Coliform
288 MPN/100mls
310 MPN/100mls

Total Coliform

17,300 MPN/100mls
11,450 MPN/100mls

Total N 0.72 mg/
Total P 0.113 mg/
E Coli

12,000 MPN/100mls
7,490 MPN/100mls
Enterococci

2,190 MPN/100mls
630 MPN/100mls
Fecal Coliform
1,260 MPN/100mls
1,100 MPN/100mls
Total Coliform
19,900 MPN/100mls
18,600 MPN/100mIs
Total N 0.85 mg/I

Total P 0.061 mg/I

E Coli
171 MPN/100mls

Phoenix

ECL

Phoenix

Phoenix

Phoenix
ECL

Phoenix
ECL

Phoenix
ECL

Phoenix
ECL

Phoenix

Phoenix

Phoenix
ECL

Phoenix
ECL

Phoenix
ECL

Phoenix
ECL

Phoenix

Phoenix

Phoenix

Yes

Yes

No

No

Yes
Yes

Yes
Yes

Yes
Yes

Yes
Yes

No

No

Yes
Yes

Yes
Yes

Yes
Yes

Yes
Yes

No

No

No



Nitrogen

Phosphorus

2.2 Credit for screening data collected under 2004 permit

If any outfalls to impaired waters were sampled under the 2004 MS4 permit, that data can count towards the
monitoring requirements under the modified 2017 MS4 permit. Complete the table below to record sampling data

100 MPN/100mls

Enterococci
554 MPN/100mls
1,630 MPN/100mis

Fecal Coliform
158 MPN/100mls
100 MPN/100mls

Total Coliform
>24,200
MPN/100mls
77,010 MPN/100mls
TotalN 1.19 mg/I

Total P 0.135 mg/l

for any outfalls to impaired waters under the 2004 MS4 permit.

Outfall

0-70
(5305-00)

0-109
(5000-48)

Sample date

Various dates
between 2005
and 2016.

Various dates
between 2005
and 2016.

Parameter (Nitrogen,
Phosphorus, Bacteria,
or Other pollutant of
concern)

Bacteria E-coli

15 samples in total

Total Nitrogen
13 samples in total

Total Phosphorus
13 samples in total

Bacteria E-coli
14 samples in total

Total Nitrogen
13 samples in total

Total Phosphorus

Results

Best 60
Worst 25,994
Average 6,336
(MPN/100mls)
Best 1.22
Worst  5.36

Average 2.46
(mg/1)

Best 0
Worst  0.42
Average 0.19
{mg/l)

Best 228
Worst 30,100
Average 4,815
(MPN/100mls)
Best 1.66
Worst  6.25

Average 3.09
(mg/h)

Best 0

ECL

Phoenix
ECL

Phoenix
ECL
Phoenix
ECL
Phoenix

Phoenix

Name of
Lahoratory (if
used)

Various Labs

Various Labs

No

Yes
Yes

No

No

Yes

Yes

No

No

Follow-up required?

Yes

Yes



0-147
(5000-48)

0-156
(5200-00)

0-249
(5200-00)

0-253
(5200-00)

Various dates
between 2005
and 2016.

Various dates
between 2005
and 2016

Various dates
between 2005
and 2016

Various dates
between 2005
and 2016

13 samples in total
Nitrogen

Bacteria E-coli
15 samples in total

Total Nitrogen
13 samples in total

Total Phosphorus
13 samples in total
Nitrogen

Bacteria E-coli
15 samples in total

Total Nitrogen
13 samples in total

Total Phosphorus
13 samples in total
Nitrogen

Bacteria E-coli
15 samples in total

Total Nitrogen
13 samples in total

Total Phosphorus
13 samples in total
Nitrogen

Bacteria E-coli
15 samples in total

Total Nitrogen
13 samples in total

Total Phosphorus
13 samples in total
Nitrogen

Worst  0.90
Average 0.44
(mg/1)

Best 4

Worst 29,700
Average 5,100

(MPN/100mls)
Best 0.16
Worst  6.13
Average 3.12
(mg/1)

Best 0
Worst 3.6
Average 0.54
(me/)

Best 10

Worst  >24,200
Average 3,051

{(MPN/100mls)
Best 0.0

Worst  26.45
Average 4.30
(mg/1)

Best 0.08
Worst  1.70
Average 0.72
(mg/1)

Best 90

Worst 36,100
Average 4,497

(MPN/100mls)
Best 0.22
Worst  4.47
Average 2.30
(mg/l)

Best 0.11
Worst  2.57
Average 0.59
(mg/h)

Best 10

Worst  >24,200
Average 5,888

(MPN/100mls)
Best 0.19
Worst  4.47
Average 3.04
{mg/1)

Best 0.0
Worst  0.66

Average 0.30

Various Labs

Various Labs

Various Labs

Various Labs

Yes

Yes

Yes

Yes



(mg/1)

3. Follow-up investigations (Section 6(i)(1)(D) / page 43)

Provide the following information for outfalls exceeding the pollutant threshold.

Outfall Status of drainage area investigation Control measure implementation to
address impairment
0-180 Dry weather testing was attempted, but there was no flow in the No control measures have been
(5200-00) network. It was subsequently CCTVed throughout, and no illicit implemented, as the high pollutant levels
connections were detected. Finally, stormwater flowing into some of its are believed to be caused by wildlife in the
catch basins was tested during the same storm event as the outfall. area.

Pollutant levels at the catch basins were of the same order of magnitude
as those at the outfall.

4. Prioritized outfall monitoring (Section 6(i)(1)(D) / page 43)

Once outfall screening has been completed for at least 50% of outfalls to impaired waters, identify 6 of the highest
contributors of any pollutants of concern. Begin monitoring these outfalls on an annual basis by July 1, 2020.

Qutfall Sample Date  Parameter(s) Results Name of Laboratory (if used)
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