Town of Simshury

933 HOPMEADOW STREET P.0. BOX 495 SIMSBURY, CONNECTICUT 06070

Office of Planning & Community Development

TO: Inland Wetlands & Watercourse Agency

FROM: George K. McGregor, AICP, Planning Director

DATE: April 4, 2023

SUBJECT: CC 22-29, 446 Hopmeadow St., Inland Wetlands Application UPDATE

The Inland Wetlands and Watercourse Agency will continue the public hearing on the above
referenced application at the April 4, 2023 regular meeting. The public hearing began on March
7, 2023 and was continued to the March 21, 2023 meeting as well.

Revisions

On March 21, 2023, the Applicant submitted a revised site plan set and a revised stormwater
management report, in response to Town Engineering comments and issues generated during the
ongoing Inland Wetlands Agency and Zoning Commission public hearings. Changes include
detailed locations for snow storage, bearproof dumpsters, addition fencing for light screening,
and alterations to the stormwater facility locations. This plan set was presented at the March 21,
2023 public hearing.

The updated Agenda packet includes the plan revisions as well as documents submitted in
support of proposed stormwater and salt application processes. The Town Engineer’s review of
the March 17, 2023 plan set is also enclosed. Staff continues to work with the applicant on those
issues.

The proposed scope and scale are unchanged: 80 multi-family units in a four-story structure.

Timeline

Without an extension, the Inland Wetlands Commission must close the public hearing prior to
April 11, 2023. The last meeting before that date is April 4, 2023.

GKM
Telephone (860) 658-3245 Www.simsbury-ct.gov A Equal Opportunity Employer
Facsimile (860) 658-3205 8:30-7:00 Monday

8:30 - 4:30 Tuesday through Friday
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What is salt brine?

Salt brine is a solution of salt (typically
sodium chloride) and.water. It has

a freezing point lower than pure
water and, .as such, is a useful tool

in reducing the adhesion of snow

and ice to road surfaces. In addition
to brine made with sodium chloride,
some winter maintenance agencies
also use brines made with calcium
chloride or magnesium chloride.
Nonetheless, these brines are solutions
of salt and water, with a freezing
point lower than the freezing point of
pure water. The freezing point of brine
is a function of the salt being used in
the brine (sodium chloride, calcium
chloride, or magnesium chloride) and
the percentage by weight of that salt
in the solution.

Why is salt brine important?

Rock salt, or solid salt, is simply
crystals of sodium chloride. Until it has
gone into solution—that is, until it
has formed brine—it will do nothing
to stop snow from freezing to the
pavement surface. Agencies that use
rock salt in their winter maintenance
activities are doing so to create brine
on the road surface, Therefore, brine
is an integral and critical part of
winter maintenance activities.

What is the difference between
anti-icing and deicing?
Anti-icing is a proactive approach
taken to decrease the likelihood of
snow and ice bonding to a pavement
surface. Additionally, anti-icing

can prevent frost from forming on
pavement surfaces. Anti-icing involves
placing a layer of brine on the surface
of the pavement before a winter
storm has begun. This layer prevents
the snow and ice from freezing to (or
icing onto) the road. The alternative—
which is called deicing—is to let the
snow bond/freeze to the road, then
apply pre-wetted rock salt to break
the bond between the snow and the
pavement.

Studies have shown that anti-icing
will achieve the same level of service
on a road or highway using between
one-quarter and one-fifth the amount
of salt used in deicing. Typically,
anti-icing is performed using trucks
carrying tanks, which have pumps to
spray the brine onto the pavement
surfaces. In many places lines or
stripes of brine can be seen on a road
before a given event. Some people
call these safety stripes!| Usually, brine
is applied at rates of between 30 and
50 gallons per lane mile.



Even in avalanche areas snow has been easily
removed due to anti-icing.

Are all those liquids pure salt
brine?

No, they are not. Increasingly,
agencies are blending brines to take
into account the particular storm
conditions they expect to deal with.
Blends often use by-products from a
variety of processes applied to natural
materials. Organics might include
by-products from cheese whey and
sugar beet or similar ingredients. The
purpose of organics is to increase the
longevity of the brine on the pavement
surface. Evidence has been presented
that organics may reduce corrosion
of vehicles and infrastructure. Usually,
the concentration of organic additives
in brine ranges from 5 to 20 percent.
One typical mixture is 85% salt brine,
5% calcium chloride brine, and 10%
organic.

What is pre-wetting, and where
does it fit into all of this?

As discussed above, rock salt does not
reduce the freezing temperature of the
pavement surface until it has created
a brine. Rock salt is typically pre-
wetted while it is being applied to the
pavement surface. Rock salt can be
pre-wetted in many ways. The general
idea is to get the rock salt wet as It
leaves the plow truck. This not only
jump-starts the freezing temperature
reduction process (and thus gets the
salt “working” mare quickly) but it
also helps the rock salt stay on the
road after it is spread. When rock salt
is not pre-wet, as much as 30% may
end up bouncing straight into the
ditch or gutter. Pre-wetting is normally
done at rates of around 8 -10 gallons
of brine per ton of solid material, but
some agencies are now working on

using slurries of rock salt, which has as
much as 50 gallons of brine per ton of
solid material.

What about corrosion, isn’t brine
more corrosive than rock salt?

As previously noted, if an agency is
using rock salt to its best advantage,
it is employing brine. So, rock salt

and brine are just two sides of the
same coin. That said, ves, chlorides
can cause corrosion in metals, and if
not treated properly this can cause
damage to vehicles and infrastructure.
Some organic additives may have
corrosion-resistant benefits. Certainly,
laboratory studies show that some

of the organlcs reduce corrosion
substantially. However, the best way
to reduce or avoid corrosion is to take
the extra precaution of rinsing off any
residue from the road salt or the brine
the road salt has become.

So, does putting down a liquid on
a cold road just freeze to the road?
Brine does have a lot of water in it.
For example, sodium chloride brine

is typically 23.3% sodium chloride
when it is applied. That means that

it is 76.7% water. But, the salt is

in a solution in the water, and that
solution has a lower freezing point
than pure water, as noted earlier. In
particular, when salt brine is applied at
a 23.3% concentration, [t will freeze

Antl-icing roadways prior to an event in McHenry County, lllinals, {Phota courtesy of Mark DeVrles) -

(without any additional dilution) at
about -6° F. Unless the road surface
is extremely cold, the brine will not
freeze to the road. Of course, as

it melts snow and ice, it becomes
more diluted and—unless additional
treatments are made or the road is
cleared of snow and ice by plowing—
the road will refreeze eventually. But
the short answer to this question is
NO - the brine will not freeze on the
road when It is applied.

So, the brine won't freeze, but
will it make the road slippery
some other way?

There have been concerns about this
slippety issue since the early days

of using brines in the US. Indeed,
AASHTO (the American Association

of State Highway and Transportation
Officials) considered this issue back

in the 1990s. They conduded there
might be an issue of slipperiness

with some brines, but it would only
occur in very unusual circumstances.,
These circumstances could be avoided
by simply not applying brine when
pavement temperatures were warm,
or when the air humidity fell within
certain ranges. Provided those
restrictions are followed, brines do
not cause slippery roads at all—rather
they enhance road safety and mobility
during winter weather and are a clear
benefit to the traveling public.




ENTERPRISES

March 21, 2023

Dear Josh,

R-N-L Enterprises, LTD, has been servicing Simsbury, Granby and the surrounding
areas for 38 years. We have considerable experience in plowing and salting
before, during and after snow and ice conditions present.

In our experience the best and most sensitive method of keeping hardscape safe
for residents and visitors is to pretreat with calcium chloride brine, significantly
reducing the snow and ice’s ability to stick and requiring dramatically less volume
of treatment.

On the rare occasions when snow piles up to unacceptable levels, we have
adequate capacity to remove the snow o a remote location.

We are capable of and experienced in delivering these best practice services to
446 Hopmeadow Street, Simsbury, CT 06070.

Sincerely,

Ron LaCasse, Jr.

14 Mill Pond Drive, Granby, CT 06035 Tel: (860) 653-4060
milandscaping15@gmail.com RNLLandscaping.com



Storm Water Low-Impact Development,
Conventional Structural, and
Manufactured Treatment Strategies
for Parking Lot Runoff

Performance Evaluations Under Varied

Mass Loading Conditions

Robert M. Roseen, Thomas P. Ballestero, James J. Houle,
Pedro Avelleneda, Robert Wildey, and Joshua Briggs

Eleven storm water treatment strategies were evaluated for water quality
performance and storm volumne reduction during rainfall-runoff events
between September 2004 and August 2005, Evaluated treatment strategles
included structural best management practices (BMPs) (swales, retention
ponds), low-impact development (LID) designs {(treatment wetland, fil-
tration and infiltration designs), and manufactured BMPs (filtration,
infiltration, and hydrodynamic separators). Coutaminant event mean
concentration, performance efficiency, and mass-based first flush were
evaluated for storms with varying rainfall-runoff characteristics, Previ-
ous research demonstrated that treatment performance of storm water
confrol measures varies widely in response to site-specific contaminant
loading functions, For that reason, the devices were tested in parallel, with
a single influent source providing uniform loading to all devices, Treat-
ment strategies were uniformly sized to target a rainfall-runoff depth
cquivalent to 90% of the annual volume of rainfall. Under the parallel and
uniformly sized configuration, a normalized performance evaluation is
possible because treatment strategies of the same seale receive runoff from
events of the same duration, intensity, peak flow, volume, antecedent dry
period, and watershed loading, Runoff constituent analyses included total
suspended solids (TSS), total petroleum hydrocarbons-diesel, dissolved
inorganic nitrogen, and total zinc, Several water quality parameters (tem-
perature, dissolvedo Xygen,

data. F"B‘Qﬁﬁ

‘ Ispm poorly ‘for most measm es except for the pond with 'I'SS,
The manufactured systems tended to vary widely and were dependent on
the design and contaminant of interest.

Recent implementation of National Pollution Discharge Elimination
System Phase II rules under the Clean Water Act requires the design
and implementation of local storm water management plans, and

R. M. Rosesn, T. P. Ballesterg, and J. J. Houls, UNH Stormwater Center, and
P. Avelleneda, R. Wildey, and J. Briggs, Water Resources, Department of Civil
Enginsering, University of New Hampshire, 35 Colovos Read, Durham, NH 03824,

Transportation Research Record: Journal of the Transportation Research Board,
No. 1984, Transportation Research Board of the National Academies, Washington,
D.C., 2008, pp. 135-147.
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many communities are curious about different treatment strategies.
Many factors influence engineers, planners, resource managers,
and others in the selection of treatment strategies. The state of the
practice currently focuses predominantly on storm volume and
peak flow reduction, with some attention also paid to sediment
issues. This is evident by the widespread dominance of storm water
ponds as treatment measures and swales as conveyance means,
These systems continue to dominate the storm water landscape
despite volumes of quality research indicating that there are more
effective treatment systems as well as the inclusion of these alter-
nate designs in more recent storm water design manuals, A wide
range of research on contaminant-specific removal strategies exists
for sand filters (J-3), bioretention systems (4-7), and gravel wet-
lands (8, 9). For manufactured storm water devices, people are left
largely to manufacturer claims for product efficiency. Maintenance
demands for the range of treatment strategies have an important role
in treatment selection.

In New Hampshire the poor performance of current storm water
management is demonstrated by the fact that storm water runoffis
ranked as the number one pollution source of 14 identified non-
point sources (/0). Shellfish beds in New Hampshire (Hampton,
Rye, and Little Harbors; Great and Little Bays, and tributaries) are
subject to regular closure after a 0.5 in. of precipitation. Runoff from
impervious surfaces in urban areas contains significant amounts of
hazardous contaminants, many of which are not removed with con-
ventional best management practices (BMPs). The 21-km? Great
Bay Estuary is fed by a 2,400-km? watershed. Investigations by
Ballestero et al. (/1) found that the performance of traditional
storm water control systems (retention pond, detention pond,
grassed swale) had a high degree of failure for at least one type of
contaminant. Failure was defined as effluent concentrations exceed-
ing influent concentrations during the first flush, In addition, for a
wide range of contaminants, there was no clear trend of positive
performance,

There is a growing body of data that indicate that wet storm water
control systems, catch basins, and storm water pipes may be increas-
ing microbial and dissolved contamination problems (12, 13). These
studies indicate that wet control systems are inconsistently effective
for reducing nutrients. Even those systems found to be effective for
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treating urban runoff in national studies (primarily for treating nutri-
ents) may not be effective for all contaminants of concern and may
be ineffective for much of the year in New Hampshire and other cold
regions. Progress is needed on these questions to provide a scientif-
ically sound basis for decisions on resource allocation relative to
reducing contamination in suvface water.

RESEARCH OBJECTIVES

The main research objective was to evaluate three classes of storm
water treatment strategies—manufactured BMPs, conventional
structural BMPs, and low-impact development (LID) designs—in a
normalized fashion by using a paralle| treatment configuration.

The study was performed at the University of New Hampshire
(UNH) Stormwater Center field facility between August 2004 and
April 2005. The center is located on the perimeter of a 3.6-ha com-
muter parking lot at UNH in Durham, The parking lot is standard
dense-mix asphalt, installed in 1996, and is used near capacity through-
out the acadernic year, The subcatchment area is large enough to
generate substantial runoff, which is gravity fed to the parallel treat-
ment processes. The lot is curbed and entirely impervious. Activity
involves a combination of passenger vehicles and routine bus traf-
fic, The runoff time of concentration for the lot is 22 min, with
slopes ranging from 1.5% to 2.5%. The area is subject to frequent
plowing, salting, and sanding during the winter months. Literature
reviews indicale that contaminant concentrations are above or equal
to national norms for parking lot runoff,

The climatology of the area is characterized as a coastal, cool tem-
perate forest. Average annual precipitation is 122 cm uniformly dis-
tributed throughout the year, with average monthly precipitation of
10.2 em# 1.3. The mean annual temperature is 9°C, with the average
low in January at—9°C and the average high in July at 28°C.

METHODOLOGY
Site Design

The site was designed to function as numerous uniformly sized, iso-
lated, parallel treatment systems. The site as a whole was designed to
get “dirty storm water” to each device, without significant impacts,
such as sedimentation, from the distribution system. Rainfall runoff
is evenly divided at the head of the facility in a distribution box,
designed with the floor slightly higher than the outlet invert elevations
to allow for scour across the floor and into the pipe network. Sub-
surface infiltration-filvation systems have gravel subdrains installed
below to capture effluent. Finally, effluent from all systems is piped
into a central sampling gallery, where system sampling and flow
monitoring is centralized. The parallel configuration normalizes the
treatment processes for event and watershed-loading variations. Site
design began in 2002, and construction was completed in June 2004,

Site surficial geology is almost entirely marine clays, which allow
for strict mass balance controls of influent and effluent, Within the
systems, there are virtually no losses or additions from groundwater,
leaving changes in mass to “within-system” losses.

The field facility currently contains 12 treatment strategies. There
are two conventional BMPs (a rip-rap swale and retention pond),
three LID devices (surface sand filter, bioretention system, and sub-
surface gravel wetland), and six manufactured devices (four vortex
separators, a storm filter, and a subsurface infiltration device). Right
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devices are discussed here: bioretention system, gravel wetland, sand
filter, subsurface infiltration unit, manufactured filter device, hydro-
dynamic separator, tip rap swale, and retention pond. A bioretention
system is the most common LID design in practice that treats storm
water by filtration through a vegetated filter media made up of a soil
mixture optimized for iufiltration, A gravel wetland is a horizontal
flow, mutticell system designed to be continuously saturated. fo_pros
mote: water % ? : : %@%ﬁﬁﬁ%ﬁ%%%%ﬁ%@
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Tip-rap s annel. This rip rap swale
represents the common condition of passively vegetated storm water
conveyance channels during the first few years before vegetation is
well established. The retention pond is a wet pond designed to retain
astanding pool at all times, The treatment strategies are all sized uni-
formly to treat the same peak flows and treatment volumes and to
convey large flows. Design criteria were based on a rainfall fre-
quency analysis to determine a rainfall depth corresponding to 90%
of total runoff volume. For Durham, New Hampshire, a 2.5-cm rain-
fall depth is equivalent to 92% of the annual rainfall volume, based
on 76 years of record. For much of the northeast it ranges from 2.0
to 3.3 cm, These criteria were selected because of their increasingly
widespread use and the economnical sizing and because water quality
treatment will account for more than 90% of the annual runoff vol-
ume. The veracity of this sizing concept was to be evaluated, Design
specifications for each device are included in Table [ and include
appropriate itens such as maximum velocities, slope, residence times,
as per the design manuals.

Treatment unit designs and selection were based primarily on
manuals from New York State (14), New Hampshire (J 5), Brown
(£6), and FHWA (I7). There are two sets of manufactured devices
that are in series. The first is a water quality unit followed by a sub-
surface infiliration device, The other is a hydrodynamic separator
followed by afiltration system. All of the manufactured BMPs except
the subsurface infiltration unit are small-volume nonstorage units,
8o they typically do not affect peak flows but rather are limited to
water quality treatment,

Sample Monitoring and Data Netwaork

Detailed sample monitoring of the rainfall events occurred between
August 2004 and April 2005, Sample analysis involved many discrete

TABLE 1 Storm Water Treatmant Device Slzing and
Daslign Criterla

Design Specification Value

Rainfall-runoff depth
Catchment area

254 mm {1 in)
0.4 hectares ({ acre)

Treatment peak flow 2,450 m¥/day (1.cfs)
10-year peak storm flows 8,570 m¥/day (3.5 cfs)
Treatment volume 92 m* (3,264 ftY)
Treatment volume drain time 24-48h
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samples taken through the rising and falling limb of the hydrograph
to determine entire-event mass balances.

Sample monitoring occurred at two primary locations, the dis-
tribution box and the sampling gallery. Influent samples are taken
ata single location in the pipe leading to the distribution box, Efflu-
ent samples are taken at a centralized location for each of the 12
treatment devices, located at the sampling gallery. The effluent pip-
ing for each device is plumbed to the sampling gallery, which is a
subsurface vault,

Effluent sampling is performed using automated 67128R ISCO
samplers. Each sampler is fitted with a water quality sonde and flow
meter. All but one device use a bubbler flow meter combined with
a Thelmar composite weir. The samplers are located in a shed
above the sampling gallery. Sampling lines are fed through the floor
of the shed into the sampling gallery vault below. Each sampling
port for the individual treatment device is monitored by a YSI
Model 600XL multiparameter sonde, recording pH, temperature,
dissolved oxygen (DO), and conductivity at regular intervals, An
on-site rain gauge provides rainfall frequency, duration, and depth.

Automated sampling is triggered on the basis of preset flow con-
ditions. The sampling program for each device is based on analyses
of multiple and varied effluent hydrographs. For the nonstorage
devices, the effluent hydrograph is nearly equivalent to the influent
hydrograph because of minimal peak flow attenuation. For both
influent and effluent sampling, programs are designed to take five
samples in the time of concentration and then spread out the remain-
ing samples over the rest of the hydrograph. Typical influent sam-
pling would be at 4-min intervals for the duration of the event, or
until flow trigger conditions cease. For the large storage units, efflu-
ent sampling is at 60-min intervals for a total of five up to the time
of concentration, and afterward at 140-min intervals or until flow
trigger conditions cease. For the storage, filtration, and infiltration
devices, effluent hydrographs are substantially altered and take 24
to 48 I to drain completely, as designed.

Runoff constituent analyses routinely include total suspended
solids (TSS), total petroleum hydrocarbons-diese! (TPH-D), dis-
solved inorganic nitrogen (DIN) (composed of nitrate, nitrite, and
ammonia}, and zinc (Zn). Selection of constituents for routine analy-
sis was based on an initial constituent characterization that included
a wide range of petroleum hydrocarbons (gasoline range organics,
lube oils, oil, and grease), total and dissolved metals (cadmium, cop-
per, iron, lead, mercury), and nuteients (DIN, phosphate, total phos-
phorus). Although such analyses are performed, analyses of bacterial
pathogens are not included in this discussion. Samples are stored at
4°C or frozen until analyzed. No acid sample preservation is per-
formed because of cold storage and because of the wide range of
analyses, some requiring presetvation, others not. All sample analy-
ses are performed by a state-certified laboratory for drinking water
and wastewater.

RESULTS AND DISCUSSION

Variations in storm characteristics and whether a storm is either
mass-limited or flow-limited would be expected to affect treatment
strategies differently. This variability determines the contaminant

wash~off rate. Anteccdent dry penods averag; 5.6 days for each )
TR 25 ORI a2 T 23
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Hydrologic Data and Basic Water Quality

The hydrologic data for the monitored storm events are presented
in Figure 1. These influent hydrographs reveal a wide range of
storm characteristics for the monitored events. The range of storms
includes variations in duration, intensity, total volume, peak flow,
antecedent dry period, and a range of seasons, Each of these parame-
ters can influence system performance. The short-duration storms
might be expected to be flow-limited events and thus important to
assess for first-flush characteristics. Other longer-duration storms
might be mass-limited storms, and thus the bulk of the mass of the
storms could be expected to be weighted toward the front of the
storm. With short antecedent dry periods a lighter contaminant mass
load might be expected, and thus lower influent concentrations and
lower removal efficiencies. With seasonal variations, changes in
nutrient trends would be expected, The storm characteristics pre-
sented in Table 2 demonstrate markedly different storms, and thus
part of the challenge of storm water treatment. The first two storms
were remnents of Hurricanes Frances (9/8/2004) and Tvan (9/18/2004),
both large events, but Ivan was substantially longer and of lower inten-
sity. Four storm events exceeded the design criteria for total rainfall
depth. The 10/30/04 event exceeded the design criteria for peak flow
only, but did not for volume or total depth. The 3/28/05 event exceeded
the design criteria for total rainfall depth and volume, but not for peak
flow. Only the 3/28/05 storm experienced system bypass, and that
mass was mouitored and included in the performance evaluations.
Often, these variations are due to discrepancies between the typical
design storm hydrograph (SCS Type Ul rainfall distribution) and the™ ™
actual storm.

Real-time water quality parameters are presented for select sys-
tems (Figure 2): bioretention systems, surface sand filter, retention
pond, gravel wetland, manufactured BMP subsurface infiltration
unit (MD infiltration), manufactured BMP hydrodynamic separator
(MD HS), manufactured BMP filter media (MD filter), and a rip rap
swale. Real-time water quality monitoring of influent and the range
of storm water devices enabled an assessment of water quality effects.
Before runoff, background conditions dominate with the low flows,
likely derived from groundwater. Background conditions are mod-
erate low flows typically less than 25 m%/day, temperatures ranging
from 13°C to 18°C, specific conductance (SC) about 1,300 pS/em,
DO ranging from 5 to 8 mg/L, and pH near 6.7. Once runoff begins,
these basic parameters change quickly for the duration of the event,
as is evident in Figure 2. The background conditions refurn slowly
in the next few days depending on the parameter and magnitude of
the event.

The distinct variations in routing effects for the 390-min storm are
evident with the bioretention system, surface sand filter, retention
pond, and the gravel wetland. The same systems have the largest
dampening effect on basic water quality parameters such as tem-
perature. The lack of routing in hydrodynamic separators (MD HS),
BMP filter media (MD filter), and rip rap swale is also evident and
displayed in the water quality parameters, Infiuent water quality
changes at the initiation of a unoff event as SC drops dramatically
to <100 pS/cm. The temperature and DO are elevated as a result of
warming from the asphalt parking lot and aeration in the distribution
system. Runoff water becomes highly aerated, typically >10 mg/L.
Water quality values for pH show common pH spikes between
5 and 6. Water quality responses in the treatment systems reflect the
systemn flow retention capacity and the dominant treatment processes
such as physical settling and physical-chemical filtration. Nonstorage
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FIGURE 1  Influent hyetographs, runoff hydrographs, and real-time paramaters for eight storm events.
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TABLE 2 Rainfall-Runoff Event Characteristics for 11 Storm Events, Durham

Peak Total Antecedent
Rainfall Event Tntensity Duration Depth Peak Flow Volume Rainfall
m/dly (rmom/h) (min) (mm) (m¥/day) (m") (days) Season
9/8/2004 27 3907 56 1,384 78 7.0 Fall

1,135

9/18/2004 15 1,030 51 321 48 7.0 Fall
10/30/2004 21 130 12 569 11 13.0 Fall
11/24/2004 9 345 18 218 16 3.5 Fall
1/14/2005 24 380 17 1,726 39 13 Winter
2/10/2005 6 675 18 224 22 3.6 Winter
3/8/2005 3 445 22 85 8 5.7 Winter
3/28/2005 12 1,685 60 468 127 34 Winter
4/20/2005 12 490 15 212 21 5.9 Spring
6/22/2005 15 110 8 611 11 4 Summer
8/13/2005 24 835 13 1,466 21 1] Summer

«Denotes measurable runoff duration.
*Intermittent rainfall duration.

anits (rip rap swale and hydrodynamic separators) have limited
basic water quality influences on flow, temperature, DO, SC, and
pH. Storage units (bioretention system, subsurface infiltration units,
gravel wetland) have substantial effects on the basic water quality.
Flows are reduced and delayed over several days, and pH and tem-
perature are very stable. The storage systems dampen, but have less
impact on, the decrease of SC and the increase of DO, which react
inversely.

Contaminant Water Quality

Similar trends are observed among each respective class of storage
and nonstorage systems for contaminant removal, Most manufac-
tured devices (with the notable exception of the filters) do not claim
contaminant removal for anything other than solids. Tt can be seen
that there is removal for others that is likely due to surface com-
plexation with solids (/8). Systems with biological activity perform
distinctly for nutrients and TPH-D. Figures 3 through 6 illusirate
individual probability plots of inflnent versus effluent event mean
concentrations (EMCs) for BMPs studied here. These prabability
plots illustrate the unit process response with respect to influent con-
centration. There is a clear trend of increasing removal efficiency
with increasing influent concentration for all contaminants. The top
performers are the infiltration—filtration systems (subsurface infiltra-
tion unit, bioretention, gravel wetland), with the exception of the
surface sand filter. It is possible that there is an in-system source of
TSS loading in the sand filter, which may explain the poorer than nor-
mal performance. This point is being investigated, The TSS plots
show a relatively uniform removal efficiency performance for the
hydrodynamic separator. Observable trends suggest that for most
devices {except the sand filter) some level of solids remaval is occur-
ring. The swale, retention pond, aud hydrodynamic separator do fail
on occasion. It is hiypothesized that the overall poor performance of
the surface sand filter may be due to the exceptionally high hydraulic
conductivity and smail filter bed. This hypothesis is supported by the
high level of removal observed in the subsurface infiltration unit that
has an identical filter-bed material, but rather a larger filter bed area.

Itis also possible that the repeated TSS failure for the sand filter is
an installation and maintenance issue, The issue is presumably fixed
and will be verified for the following 2005-2006 monitoring season,
The DIN performance is quite varied and depends largely on the sea-
son. The gravel wetland and bioretention systems are the top per-
formers. It can be seen that TPH-D is easily removable, and except
for the rip rap swals, it is removed by all systems to some degree. Zn
is removed similarly, with the added exception of the hydrodynamic
separator,

Effluent probability plots display a statistical comparison
of each device for the 11 storms (Figure 7). For TSS the class of
filiration—infiltration systemns, except the sand filter (i.e., biore-
tention, gravel wetland, subsurface infiltration device), is very
effective for the range of concentrations and routinely achieves
retnoval to detection limits, The large variation in the hydrodynamic
separators may suggest sediment resuspension. The retention pond
achieves nearly 80% removal, and the rip rap swale and hydro-
dynamic separator ave similar, The LID systems with biological activ-
ity (bioretention system and gravel wetland) had almost complete
removal for TSS, NO,, TPH-D, and Zn. In contrast, the swale per-
forms poorly for TSS, NO,, and TPH-D and has moderate removal
for Zn. The rip rap swale will be compared with a vegetated swale
in the 2005-2006 monitoring season. The large-volume manufac-
tured BMP removed TSS, TPH-D, and Zn, with minimal effect on
NO,, most likely because of the absence of vegetation. The large-
volume manufactured BMP took several mouths to wash out the
fines in the sand filter media, During that time, there was a net
export of TSS.

Mass-Based First Flush

Mass wash-off characteristics were examined for the range of storm
events and are presented in Figure 8. In general DIN has the fastest
wash-off rate; TSS, TPH-D, and Zn vary depending on the storm.
None of the events meet first-flush as defined by Stalire and Urbonas
(19) as 80% of the mass in the first 20% of cumulative volume, but
the data are consistent with other reported observations (20). First-
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flush characteristics were observed over a range of storms with a
predominance of mass in the beginning of the storm and approxi-
mate exponential decay of mass-transfer. In addition, three of the
eight storms exhibited uniform mass wash-off throughout the storm
event, However, peak flow, duration, intensity, and storm volume
were not reliable predictors of first-flush tendencies. These storm
characteristics varied both for storms that were distinctly first-flush
weighted and for storms that had uniform wash-off. Even some of
the smaller storms (4/20/05) showed more than 50% of the mass in
the first {5% of cumulative volume.

CONCLUSIONS

One of the distinct challenges of assessing performance efficien-
cies is the process of normalizing performance data to account for
variations in watershed and storm characteristics. The larger the data
set, the easier the process of normalization; however, challenges still
exist, The experimental design presented here inherently normalizes
variations in loading and hydrology.

The storm events monitored include arange of storms that exceed
one or more design criteria based on a water quality volume (WQV)
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cotresponding to 90% of the total annual rainfall, or 1 in, in 24 b,
It appears that on the basis of the WQV sizing criteria, the system
performance for the LID systems is very strong,

A wide range of performance efficiencies exist for the three
classes of storm water treatment strategies tested for this study. The
LID designs clearly had the highest removal efficiencies, and the rip
rap swale the lowest. Retention ponds performed at or near the 80%
removal efficiency for solids and others. As a standard of practice,
it can be seen that widespread use of swales is doing little to improve
storm water quality. Rip rap swales would be expected to be repre-
sentative of the first few years of installation in a passively vegetated
site. Among the LID devices, the sand filter performed poorly, pos-
sibly because of installation and maintenance issues, which are
being examined, The gravel wetland and bioretention systems were
consistently the top performers, routinely achieving greater than
95% removal efficiency.

The dass of manufacrured devxces var 1ed wrdely

rou ndvmldrange performer, was the best pe1 foxmex of the non-
storage systems, which have very distinct site constraints (below
roadways, limited footprint), An advantage of these systems is that

the filter media can be selected on the basis of specific contaminant
removal needs.

Maintenance practices are not discussed in detail here; however,
many of the LID practices have the added maintenance require-
ments of the filter media beyond that of conventional structural
BMPs (ponds and swales), This is a big concem for ownets because
of the use of legally bmdmg maintenance reqmremcnts and

Sate. The wxdely varying site constraints (footprint, head loss, etc.)
are typically some of the largest factors influencing selection of a storm
water unit process. Long-term maintenance and effluent discharge
requirements also factor in heavily in the selection process,
Substantial storm water quality improvements were achieved
using a variety of infiltration and filtration practices common in LID
practices. Many of the obstacles that exist preventing the wide-
spread adoption of LID techniques are associated with the mainte-
nance issues; however, the maintenance burden a;
g1gater still for manufactmed systems ﬁ@? :




148

Normglized Curnulotive Moss Normolized Cumulative Mass Normalized Cumulslive Mass

Normatized Cumulative Moss
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Thermal Impacts

‘Thermal Impacts, Stormwater Management, and Surface
Waters

4iE| ”a!g“e:‘frl’;y‘;@‘“‘é:ﬁ SHt. As a watershed is developed, and impervious surface area increases, stormwater runoff can be a
significant, or even the primary source of water to a surface water body. Small streams are highly sensitive to changesin
temperature. Increased temperature damages cold water fisheries, and altered temperature regimes interfere with
spawning and migration patterns. This research 1) characterizes the thermal signature of stormwater runoff in relation to
Best Management Practices normally installed to address stormwater volume and pollutants other than temperature, and
2) explores the thermal regimes of streams throughout NH and MA. Results of this research are needed to inform the

appropriate choice and design of stormwater BMPs in sensitive, threatened, or impaired watersheds or ecological areas.

The Problem

As urbanization and build-out occurs, the thermal regime of the surrounding environment is altered. Heated stormwater
runoff flows into receiving waters where it mixes, and potentially increases the base temperature of the surface water in
takes, streams, and estuaries. The amount of heat transferred, and the degree of thermal pollution is of great importance

for fisheries management and the ecological integrity of receiving waters. Coldwater fisheries in particular are most
sensitive to thermal pollution.

ﬁ?ﬁ - IRREr theiRCraaseinimpervious eo of
ggﬁ@%&ﬁ%: any constructed surface that inhibits the infiltration of

stormwater runoff (e.g. building rooftops, roads, parking lots, and sidewalks). Impervious cover (IC) absorbs and emits
heat, creating air and surface temperatures that are significantly higher than those of rural areas. An increase in IC also

results in additional surface runoff. The combination of these two phenomena creates a larger volume of runoff with
increased temperatures.
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Examination of Thermal Impacts from Stormwater Best Management
Practices |

Robert M. Roseen, Nicolas Digennaro, Thomas P. Ballestero, Alison W. Watts, James J.
Houle

This study examines 4 years of runoff temperature data for a@érﬁ‘g'

relation to established environmental indicators for a study in Durham, NH. Stormwater BMPsexammed include
conventlonal Low Impact Development and manufactured treatment designs.§
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Thermal Regimes of Northeast Streams
Dr. Jennifer Jacobs (ERG)

In 2009 EPA awarded a grant to the University of New Hampshire for a project entitled, Temperature Regime
Characteristics of High-Quality Coldwater Streams in New England. This talk presents the temperature regime
characteristics results from several years of hourly data from sites in New Hampshire and Massachusetts. All datasets from
MADEP, MDFW, NHDES, and NHFG dataset were analyzed if they met the newly established QAPP criteria. Because most
sites had observations during the summer months, results are presented primarily for June to October. Monthly data
summaries conducted for approximately 100 sites that support coldwater species (present) and approximately 40 sites
that do not support coldwater species (absent) are compared. The data were analyzed to better understand the
magnitude, frequency, timing and duration, ranges of variation and rate of temperature change across the sample sites.

Effect of conventional and LID strategies on the statistical
characteristics of site runoff quantity and quality: which
technologies return runoff to pre-development characteristics?

Thomas P. Ballestero, Alison W, Watts, Robert M. Roseen, James J. Houle

: Sl el e avelat ) tgé These metrlcs can
be based on event data or & fime data a very common metric In hydroioglc studies is the “flow
duration curve”, which is nothing more than the probability distribution of observed flows. When comparing flow duration
curves (probability distributions) between pre-development and post-development site conditions, this powerful
graphical device can be employed to identify and discriminate undesirable consequences. This probability distribution
includes the maximum, median, and minimum flow as well as other statistics such as variance and skew. However what
such comparisons ignore is system “memory”: the relationship between future values and past values. System memory is
an important component of any ecosystem. For example rapidly changing water quality adds to environmental stress on
organisms, potentially affecting survival.

Managing Stormwater to Protect the Thermal Regime in Streams

Alison W. Watts, Robert M. Roseen, Nicolas Digenaro, Thomas P. Ballestero, James J.
Houle
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The thermal impact of stormwater flow to a stream is a function of both the volume of flow, and the temperature
dlﬁerentlal between the runoffand the stream Asimple mlxmg model can be used to estimate the thermat impactofa

L JAES

pe: 3 T S@Thermal inputs to a stormwater system include
influent and effluent temperature solar radxatxon longwave rad|at|on convection and diffusion from both the
atmosphere and subsurface, and infiltration. A simple thermal model is being developed to calculate the impact of
effluent from a stormwater pond to a small stream. Ultimately the goal is to develop design models for standard
stormwater devices that can be used to meet specific effluent temperature standards and to maintain the required
thermal regime in a receiving stream.
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Rhode Island Stormwater Manual (/unhsc/recent-projects/rhode-island-stormwater-design-and-installation-
standards-manual)

Road Management Plan Brackett Road (/unhsc/recent-projects/2011-road-management-plan-brackett-and-pond-
roads-wakefield-nh)

Technical Training and Outreach Activities (/unhsc/recent-projects/technical-training-and-outreach-activities)

Willow Brook LID Retrofits (/unhsc/recent-projects/restoring-water-quality-willow-brook-watershed-through-lid-
retrofits)
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MERKUR

SOLAR OUTDOOR

PROJECT NAME

brilliance in sofar lighting

photinus

Type Date
SPECIFICATIONS
Source LED
CCT  4000K standard
Efficiency  200Im/W
Power Max 100W
L80 Life > 75,000 hours
Location Listed IP67
Solar Module  Monocrystalline silicon cells, processed by Photinus
Performance 4 solar modules x 150 Wp*, modules also charge in cloudy conditions
Luminaire  Final luminaire height dependent on install location and desired lumen
output. Less direct solar intake may require higher pole with more solar
panels. Custom heights available.
Battery LiFeP04 /474 Wh (12.8 V 37Ah)
Operating Temperature  -20°C to +60°C (-4°F to +140°F) [-40°C/-40°F available upon request]**
Battery Life  Up to 10 years
Protection Class  |PX8
Material  Steel pole and aluminum parts
Finish  Galvanized and powder coat
Weight 2425 |b. [110kg]
Wind Load  68.3 mph, 90 mph***
Salt Spray Test SO 9227:2012
Warranty 3 Years

ORDER CODE

* Wp = Watt Peak: maximum power supplied in standard conditions.
** Lower/Higher operating temperatures available upon request.
*** Other wind loads available upon request.

Model Type Head CCT.

Optic

Wind Load

Lumen Output Time Management . Mounting Finish Options Location
. - e {
MERKUR |
SOL = Solar S= 40 = [X] LM = ME PLACE : V5= WésB = PF = = [blank] = ADDRESS
Single | Standard | Provide desired Standard Setting Standard Pipe Dark None / LATITUDE,
:Y:,z ol 4000K | LumenOutput | T2 - 68.3mph | Foundation . LONGITUDE
ybrid Solar - head i = = = Provi
& Power Grid Dual 20 = periea Te=B Continuous lighting | W90 = ABO = Anti Glare andr/oovrlde Address
POW = 2000K T2-L 100% 90 mph aﬂihgr 2:?: " Shield Coordinates for
Power Grid, 30= 3 7 we = pening PIR = project address
no solar panels 3000K Night-time Custom* ABC = PIR Sensor
T3-B reduction to 40% Anchor Base
50 = Closed**
5000K T3-L V6 =
Night-time
AB- T4-B reduction t0.0% . | specify “ABO/ABC
Ambes DWC desired surface mount
L eotherfime wind load. available upon
management consult it
DWescL optionsupan factory consult factory
EwW request.
consult factory
VM
PX

Example order code: MERKUR - SOL - S — 40 - 3000LM ~ DWCSCL - V5 - W90 - PF - D - PIR - JOHN ROSS PKWY, PMB 29, ROCK HILL, SC 29730

Merkur-Rev1-2023

+1 803 766 0481

/ 34.942976690244365, -80.9791871440744

info@photinus-lighting.us photinus-lighting.us 1
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ST photinus

PHOTOMETRICS

ME PLACE T3 DWC

SCL

Merkur-Rev1-2023 +1 803 766 0481 info@photinus-lighting.us photinus-lighting.us
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MERKUR

SOLAR OUTDOOR

ENERGY AND TIME MANAGEMENT

phot

brilliance in solar lighting

S A
=5 l\:‘ Continuous lighting with 100%
V3 l she
;/ { \:
Sunset Sunrise
S A
71 3h/100% 2h/100%
V4 l Nighttime reduction 40% ‘;\ ’E'
ey
Sunset Sunrise
‘.\l /-\
e 3h/100% A
3h/80%
V5 L 4h/40% /80%
X D ‘.
Standard . it oS
factory setting reduction
] 0%
Sunset Sunrise
o= | 7h/100%
V6 as ° 2h/80% T
|
Nighttime B
reduction
0%
Sunset Sunrise

Merkur-Rev1-2023

+1 803 766 0481

info@photinus-lighting.us
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rilliance in solar lighting

MERKUR photinus

SOLAR OUTDOOR

MOUNTING OPTION 1 — PIPE FOUNDATION — PF

CONCRETE

" CONCRETE/PVC PIPE

v b oA ¥V

Merkur-Rev1-2023 +1 803 766 0481 info@photinus-lighting.us photinus-lighting.us 4
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AT photinus

i

MOUNTING OPTION 2 — ANCHOR BASE

#
7 i
1 ! i
€5 t
@ &
e .| ABO
: m%\ @l ™~ Anchor Base with Opening
% L/ % =| 2 Battery placed underground
Y *
¥ o O Consult factory
T S
’Ill 0‘6"
//
o ——
'a:". 4" ': > r”’-” ¥ ¥
) Dy' s{H| 'vb":’ P bxv v g
L] :V ¢ 4,- 4 v = ° g 3 v i f
B Do 40 v . - -, g !
2 ®
R =4
0|~
i
s g g
Anchor Base Closed : T
Battery placed above ground « B : D
(not viable for very cold or very hot locations) g b
*Consult factory M-“';'T;' O—g“-“—
r v
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MERKUR
SOLAR OUTDOOR PhOt

FINISH

D

Sparkling Iron Effect Dark
Tiger 29/70787
Powder Coat

OPTIONS

AGS
Anti-Glare Shield

PIR

Each luminaire can be fitted with a PIR-sensor, a controller and an antenna. To control the luminaire
in real time, only one luminaire has a GPS-controller as well as a GPS-antenna. This enables the luminaires
to communicate among each other and control the demand responsive light in real time.

Merkur-Rev1-2023 +1 803 766 0481 info@photinus-lighting.us photinus-lighting.us 6
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oo photinus

DIMENSIONS — MERKUR STANDARD

For information purposes only. The number of solar panels needed will be determined by the manufacturer
to suit the solar intake necessary for each project. Final luminaire height dependent on install location
and desired lumen output. Less direct solar intake may require higher pole with more solar panels.

Custom heights available. Drawings provided upon request.

o 90.5"
77" ™ . 45.3" - g
NG
o~
LN
o
o~
I
] [T
<
48" &
S D
Single Head Dual Head
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