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Section 7
Outfall Screening

7.1 Introduction

Illicit connections are defined as service connections meant for the sanitary sewer but
are inadvertently connected to the storm system. These illicit connections can be a
major source of pollution in receiving streams. Locating illicit connections can be
difficult and costly, but redirecting the connection to a sanitary sewer takes care of a
major pollution source. An illicit connection detection and elimination program is
essential to any effective storm water management program and generally includes
the following steps:

m Mapping outfalls and streams to receiving waters;

m Field visits to the outfalls and streams to conduct a “dry-weather field screening
program”; and

m Follow-up work within the drainage system based on the results of the dry-weather
field-screening program.

To simplify this procedure, on August 30 and September 7, 2001, CDM completed dry
weather screening of the outfalls and streams to the Merrimack River in Concord,

south of the Route 93 Bridge. On September |
21, 2005 CDM completed dry weather
screening of the Merrimack River outfalls,
north of the Route 93 Bridge. Both screenings
were done during dry weather and during the
period of the year when groundwater is
typically lowest

The procedures used to locate and document
the outfalls, as well as the results of those
procedures, were discussed in a draft Outfall on the Merrimack River
memorandum Dry Weather Screening Program,

dated October 2, 2001. The memorandum

identified drainage systems that required follow up work to pinpoint sources of
contamination. The information provided in the memorandum is summarized here
and updated to include the 2005 screening results.

7.2 Background

Ideally, storm drainage systems convey storm water runoff, and only storm water
runoff, to receiving streams. Thus, the purpose of the dry weather field-screening
program is to observe outfalls during dry periods when there should be little to no
storm water runoff. Flow during these periods is suspect and could represent cross
connections and a source of pollution to the receiving waters. Flow during dry
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weather is not necessarily contaminated however. For example, storm drains can
convey uncontaminated groundwater and small natural streams through urbanized
areas. Therefore, for outfalls with flow, observations are made to help determine if
the flow is contaminated. If contamination is suspected, the drainage system tributary
to the outfall will be identified for further investigations.

Outfall screening is not a one-time activity. Intermittent sources of pollution may be
present so revisits to the outfall are recommended over the course of the permit term.

7.3 Screening Procedure

As described above, screening is done during dry weather periods with low
groundwater. On the Merrimack River, August and September are historically the
low flow months. The field days were therefore scheduled for days in August and
September following at least 72 hours with no rainfall.

The City provided CDM maps of all known outfalls into the Merrimack River. These
maps were used to identify pipes and help field locate individual outfalls. Outfalls
and streams were located and screened
by boat and by land by a two-person
CDM team.

As each outfall or stream was located, a
Global Positioning System (GPS)
coordinate was taken in order to locate
the outfall in the GIS database. Figures
7-1 (a through g) shows these locations
on a map of the drainage system.

To judge whether dry weather flow is
contaminated, CDM relies on physical
evidence of contamination CDM Staff with Global Positioning System (GPS)
supplemented with field-testing results. and other field equipment
The field tests are used as gross

indicators of pollution as trends are

more important than absolute numbers which are subject to interpretation. Though
absolute numbers are presented, determining sources of contamination is generally
based on physical evidence and observed trends.

For outfalls with dry weather flow, physical evidence (smell, staining, evidence of
solids or floatables, local sediment characteristics, and color) was recorded. In situ
field tests were conducted for pH, temperature, dissolved oxygen, and conductivity.
Additionally, samples of the flow were taken to measure nutrients (nitrate, nitrite,
and orthophosphorus).

7-2



Section 7
Outfall Screening

As each pipe or stream was located, a field sheet was completed documenting the
pipe description and any physical evidence of illicit flow. The field sheet was
developed based on EPA document 600R92238 “Investigation of Inappropriate Pollutant
Entries into Storm Drainage Systems: A User’s Guide.” The blank form used is shown in
Figure 7-2. Completed sheets for both sampling rounds are provided in Appendix G.
In addition, photos were taken of the outfalls and streams. These photos are found in
Appendix F.

The identification scheme for the pipes and streams uses two numbers. The first
indicates the order in which the pipes were encountered. For instance, outfall 13.44
was the thirteenth pipe encountered on the river. Numbering is not necessarily
consecutive and numbers were skipped where the City data showed a pipe that we
did not find. For example, we located outfall 7.42 and the City maps indicated
another outfall nearby that CDM was not able to find. Therefore, the next pipe that we
did find was numbered outfall 9.24 rather than 8.24.

The second value in the numbering scheme refers to the diameter of the pipe or other
characteristic when diameter is not applicable. For instance, outfall 9.24 has a
diameter of 24 inches. Outfall 17.chan was a large concrete channel; outfall 14.egg
was a brick egg-shaped pipe; and 29.trough is an asphalt trough. The streams were
numbered in the order they were located, followed by the word stream, i.e., 4.stream.
This outfall numbering scheme should be modified when the GIS system is
completed.

7.4 Results of CDM Investigation

All pipes found in the investigation area are listed in Table 7-1 and Figures 7-1a
through g. Eighteen outfalls had no flow during dry weather, including two pipes,
4.24 and 23.48, which contained stagnant flow but were not flowing at the time of
investigation. It is unlikely that there are illicit connections in the drainage systems
tributary to these pipes. Eleven pipes had flow, while one pipe and a rectangular
channel were submerged so flow could not be confirmed. Seven streams were found
having regular sandy streambeds entering the main river stem. Five of these streams
were flowing, one was not flowing, and flow could not be confirmed at one.

Physical observations and in situ quality measurements were taken at each of the
flowing pipes and at the streams. Samples were also taken for nutrient analysis from
the flowing pipes where possible. Nutrient measurements were made only if there
was sufficient flow. No nutrient measurements were made for stream discharges.
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Location# | Bank | u/SBridge | D/SBridge | Pipe Mat'l |Diam/width (in)] Headwall |  Flow Figure #
1.14 Right Manch St. Concrete 14 Concrete no 7-1f&g
2.54 Right Manch St. Concrete 54 Concrete yes 7-1f&g
3.84 Right Manch St. Concrete 84 Concrete no 7-1f&g
4.24 Right Manch St. Concrete 24 Stone Block no 7-19
1.stream Left Manch St. Sand 60 - yes, stream 7-19
) Could not find outfall =
6.30 Left Manch St. Cor. Metal 30 Stone Pile yes 7-1f&g
7.42 Left Manch St. Concrete 42 Stone Wall no 7-1f&g
2.stream Left Loudon Rd Manch St Sediment - yes, stream -
8 Could not find outfall =
9.24 Left Loudon Rd Manch St Concrete 24 Concrete no 7-1f
10.24 Left Loudon Rd Manch St Concrete 24 Not found unknown 7-1f
> 11.12 Loudon Rd Manch St Cor. Metal 12 Not found no 7-1f
@ 12.24 Right Loudon Rd Manch St Concrete 24 Stone Pile no 7-1f
G 13.44 Right Loudon Rd Manch St Concrete 44 Stone Wall yes 7-1f
g 14.egg Right Loudon Rd Manch St Brick 24 x 42 Stone Wall yes -
UO.) 15.44 Right Loudon Rd Manch St Concrete 44 Concrete yes -
% 16.18 Right Loudon Rd Manch St Concrete 18 Concrete no -
= 17.chan Right Loudon Rd Manch St Concrete 72 x 48 Concrete unknown 7-1f&g
é 18.36 Right 93 393 Concrete 36 Concrete no 7-le
o 19 Could not find outfall -
2 3.stream Right 393 Loudon Rd Sand 10' wide - unknown 7-le
8 20.30 Could not find outfall -
o 4.stream Right 393 Loudon Rd Sand 15' wide - yes, stream -
21.30 Right 393 Loudon Rd Cor. Metal 30 no 7-le
22.30 Right 393 Loudon Rd Cor. Metal 30 no 7-le
23.48 Right 393 Loudon Rd Cor. Metal 48 Metal Apron no 7-1f
24.54 Right 393 Loudon Rd Concrete 54 Concrete yes 7-1f
25.54 Right 393 Loudon Rd Brick 54 Brick yes 7-1f
26.18 Right 393 Loudon Rd Concrete 18 None no 7-1f
27.24 Could not find outfall =
28.5 Left 393 Loudon Rd Iron? 5 None no 7-le
29.trough Left 393 Loudon Rd  Asphalt/Conc 1'to 7' wide None no 7-le
5.stream Left 393 Loudon Rd Sand 4' wide - yes, stream 7-1e
6.stream Left RR Bridge 93 Rock 3' wide - no, stream 7-1e
31.24* Left 93 393 Concrete 24 Not found yes 7-le
- 1.18 Right RR Trestle PVC 18 yes 7-la
2 2.24 Right RR Trestle Concrete 24 no 7-la
5 3.24 Right Sewells Falls Cast Iron 24 yes 7-1b
£ 4.chute Left Sewells Falls Concrete 18 yes 7-1b
S 5.18 Left Sewells Falls Steel 18 no 7-1b
- 6.12 Right Sewells Falls Galvanized 12 Not found 7-1b
é 7.4 Left Sewells Falls PVC 4 Not found 7-1b
o 8.box Right Island Concrete Twin 6' Culverts yes, stream 7-1c
3] 9.Flap Right Island Unknown ~24 7-1c
2 10.24 Right Across from Dolan Street RCP 24/30 Not found -
8 11.12 Right Off End of McGuire Street PVC 12 Not found 7-1d
o 12.12 Right Off End of McGuire Street VC 12 Not found 7-1d
*Pipe 30 was an apparent intake, not an outfall, and is thus not included in this table.
Table 7-1
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Results are shown in Table 7-2.
The pH readings appear quite
high, therefore we focused on the
difference between Merrimack
River pH and pH from the storm
drains rather than the absolute
numbers. High pH readings,
typically over 7.5, mean the water
can cause scaling of pipes and
affect the fish living in streams and
rivers.

The temperature found at the

outfalls shows a great deal of

variation. The outfall temperatures Seven streams were found tributary to the Merrimack
o o . in the study area

ranged from 14.6°C to 25.5°C. The river

was a relatively constant 24.1°C on

August 30 and 23.5°C on September 7. One explanation for the wide variety of

temperatures at the outfalls is that groundwater tends to be much colder than surface

water, with much less seasonal variation. Therefore, pipes discharging groundwater

will generally be cooler than pipes discharging surface water. Stream flow will tend to

be slightly warmer than pipe flow, but cooler than the main river. Streams are

smaller than rivers, have more tree-cover and shade resulting in lower temperatures.

Similar to the temperature results, dissolved oxygen (DO) levels varied at all the
outfalls. DO is defined as a gaseous oxygen dissolved in an aqueous solution.
Understanding the DO level in a waterway is important because fish cannot survive
when levels drop below 5 mg/L for too long. The DO measured during this analysis
did not yield any immediate results of concern. Dissolved oxygen of groundwater
varies depending upon the time since recharge (Study and Interpretation of the Chemical
Characteristics of Natural Water, USGS Water-Supply Paper 2254, 1989).

Conductivity of the water at each outfall was also measured. Conductivity in pure
water is very low. Water which contains other constituents tends to increase the
conductivity, meaning the higher the conductivity reading, the more constituents or
potential contaminants in the water. A conductivity reading over 1000 ms/cm shall be
considered a concern and three outfalls exceeded this limit.

The final field measurement of the sample program was nutrients (nitrate and
phosphate). Both nitrate and phosphate can be existent in surface waters because of
runoff or illicit sewer connections. The runoff from open agricultural fields or wooded
areas can transfer the fertilizers and wastes to the surface water. Illicit sewer
connections also supply the surface waters with nutrients once outfalled. Nitrate and
phosphate both contribute to the growth of aquatic plants and can make humans sick
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at high doses. The drinking water standards for nitrate is 10 mg/L and for
phosphorous 20 mg/L.

Based on the results shown in Table 7-2, we prepared Table 7-3, which ranks the eight
outfalls we believe deserve further investigation. The bases for these recommenda-
tions are shown in the table.

CDM 76
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Sample Estimated Flow pHriver- Conduct, Nitrate, Orthophos,
Location Rate Smell Color pH pHflow | Temp, deg C ms/cm DO, mg/l mg/| mg/|
Merrimack

River 9.44 24.1 118 9.2

2.54 1 gpm Septic Brown flakes 9.20 -0.24 18.2 242 8.6 1.00 0.08
4.24 stagnant oil Brown/Green 9.30 -0.14 15.2 300 5.1 bdl* bdl

6.30 2 gpm Organic Brown 9.73 0.29 171 550 9.4 2.00 0.04
10.24 low (submerged) Slight Septic Slight Grey 9.45 0.01 25.5 120 8.8

13.44 8 gpm Slight Septic Grey 8.88 -0.56 23.7 1360 6.2 2.50 3.00
14.egg 2 gpm Slight Septic Sudsy 9.70 0.26 22.2 509 6.5 bdl 1.00
15.44 0.5 gpm None Clear Not taken - Sheet Flow

Merrimack

River 7.35 23.5 111 14.1

23.48 stagnant Musty Brown Not taken - Too Shallow
24.54 7 gpm Woodsy Clear 6.53 -0.82 16.2 1400 10.7 Not taken

25.54 10 gpm Musty Grey 7.06 -0.29 19.1 985 12.8 2.00 0.01
31.24 1.5 gpm None Clear 6.64 -0.71 14.6 1557 15.2 5.50 bdl

* bdIL below detection limit. Nutrient concentration did not register in the test kits.

1.stream 5gpm None Clear
2.stream 1gpm None Clear 9.84 0.40 225 230 8.6 Not taken - Stream

17.chan (submerged) None Brown, as river | 9.36 -0.08 23.9 290 9.0 Not taken - Stream
3.stream low (submerged) Faint Clear 6.94 -0.41 21.3 Not taken - Stream
4.stream low (submerged) None Clear 7.33 -0.02 21.2 109 11.0 Not taken - Stream
5.stream low (submerged) None Slight Brown Not taken - Stream

1.18 low chlorine clear 7.42 20.4 232 8.2

3.24 0.7 gpm none none 12.0
4.chute low none none Not taken - Too Shallow
8. box low (submerged) none Brown, as river Not taken - Stream

Table 7-2
Results of Dry Weather Screening - In-situ and Nutrient Testing
Merrimack River, Concord NH
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Divergence
Sample Estimated from Ambient | Conduct, Reason further investigations are
Ranking Location Flow Rate Smell Color pH ms/cm DO, mg/l |warranted

1 13.44 8 gpm Slight Septic Grey -0.56 1360 6.2 Smell, color, divergence from ambient pH,
high conductivity, low dissolved oxygen, and
high flow rate

2 2.54 1 gpm Septic Brown flakes -0.24 242 8.6 Smell and texture of discharge
High flow rate, fairly high conductivity, odor

3 25.54 10 gpm Musty Grey -0.29 985 12.8 and color

4 14.egg 2 gpm Slight Septic Sudsy 0.26 509 6.5 Smell, color, "sudsiness", low dissolved
oxygen

5 24.54 7 gpm Woodsy Clear 0.29 1400 10.7 Divergence from ambient pH and high
conductivity

6 31.24 1.5 gpm None Clear -0.71 1557 15.2 Divergence from ambient pH and high
conductivity

7 6.30 2 gpm Organic Brown -0.82 550 9.4 Slight odor, color

8 4.24 stagnant Qil Brown/Green -0.14 300 5.1 Oil odor and low dissolved oxygen

0206-29304-RT.REP
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Table 7-3

Ranking of Outfalls Recommended for Further Investigations
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7.5 City Investigation

CDM could not locate eleven outfalls that appeared on outfall mapping (six in the
2001 investigation and five in 2005). City staff conducted investigations at the six
locations of missing outfalls from 2001. The outfalls identified by the City are shown
on Figure 7-1, and photos are included at the end of Appendix F. Several of these
appear to be flowing, but no field-testing was performed.

7.6 Conclusions and Recommendations

Based upon our field investigations, the following conclusions and recommendations
are made:

m The drainage systems tributary to the 8 outfalls shown in Table 7-3 are recom-
mended for further investigation. The outfalls are ranked in order from most likely
to least likely to have illicit connections. CDM has designed a field investigation
program for pipes tributary to outfall 13.44, the highest ranked outfall. This
investigation occurred as part of the Washington Street basin study, see Section 5.

m Of the 30 outfalls located, 18 were dry, with no evidence of illicit connections. Since
some illicit connections are intermittent, these outfalls should be re-visited in the
future to confirm these drainage systems have no illicit connections.

m We made observations at seven tributary streams, some of which had upstream
storm drainage systems. No evidence of contamination was observed at the seven
streams.

m We recommend that the drain systems for outfall 17.chan and 10.24 undergo
further investigation. These two outfalls were submerged and it was unclear
weather either system had dry weather flow. A future investigation should venture
upstream in the pipe network to make the determination.
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Outfall Data Sheet

Time, Date:
Outfall Location/Number:

Pipe Diameter:
Pipe Material:
Photo Number:

Site Description:
Sediment below pipe:
Ambient Sediment (same?):
Evidence of floatables:
Evidence of solids:

Oil Sheen:
Smell:
Stains, corrosion, concrete damage:

Plants (excess, absence):
Other?

Discharging Currently?  No Yes
If yes: Approximate discharge rate:
Smell:
Color:
pH: Temp:
Conductivity: Turbidity:
Test Kit Results:
Ammonia;
Surfactants:

Notes:

Figure 7-2
Field Sheet for Outfall Investigation



	Outfall Location/Number: _________________________



