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Introduction

Since 1990, New Castle County Code has protected Water Resource Protection Areas during new
development to protect the quality and quantity of ground and surface water supplies. Under the
Unified Development Code adopted in 1997, development within recharge, wellhead, Cockeysville
formation, and reservoir water resource protection areas may not exceed maximum impervious cover
thresholds (20% to 50%) and may require water management agreements, groundwater recharge
facilities, and water monitoring plans. WRPAs protect 20% of New Castle County’s land area in
delineated floodplains and erosion prone slopes above surface water intakes, reservoir watersheds,
Cockeysville limestone formation outcrop/drainage areas, wellhead, and groundwater recharge areas.

Figures 1 and 2 delineate water resource protection area mapping in New Castle County, Delaware.
Watershed boundaries (in red) delineate source waters upstream from drinking water intakes. The
maps delineate WRPAs such as wellhead, recharge, Cockeysville limestone, reservoir, and floodplain
areas which are protected by New Castle County Unified Development Code.

This report summarizes the status of 180 projects proposed for development in Water Resource
Protection Areas in New Castle County since 1990. We have assembled a GIS data base and mapping
summarizing the groundwater recharge facilities and water management agreements authorized under
New Castle County Code since 1990.

Scope of Work

The University of Delaware Water Resources Agency completed this project according by the
following scope of work:

1. WRPA Base Map - Prepare a GIS base map with parcels and aerial photography overlaid with the
following water resource protection areas protected by the Unified Development Code:
e Wellhead

Recharge

Cockeysville Formation and Drainage Area

Hoopes Reservoir

Floodplain

Erosion Prone Slope

2. Water Management Agreement Database - Search project files and records of decision by the
Resource Protection Area Technical Advisory Committee (RPATAC) and update the water
recharge facility database that summarizes projects proposed in WRPAs since 1990. The data base
includes the following parameters:

Name of development

Area (ac)

WRPA type

Watershed

North/south of C&D Canal



Dates of application, RPATAC, record of decision, water management agreement, approval
% impervious

Type of recharge facility (recharge basin, underground, etc.)

Water monitoring parameters

3. Field Reconnaissance — Conduct a field visit to each water recharge facility to verify location and
evaluate the condition of the facility. Visually document the project with photographs.

4. Mapping — Delineate the location of each development and recharge facility on the WRPA base
map. Prepare a series of digital maps on a web site in a “point and click” format.

5. Report - Prepare a report summarizing WRPA projects, recharge facilities, and water management
agreements including a survey of water quality monitoring trends.

Water Resource Protection Area Ordinance

Streams and aquifers in New Castle County provide drinking water for over 500,000 people or 60% of
Delaware’s population. About 75% of the drinking water for New Castle County is withdrawn from
streams in the Christina Basin that originate upstream in Pennsylvania and Maryland. New Castle
County residents consume drinking water from the Brandywine Creek, Red Clay Creek, White Clay
Creek, and the Christina River. Groundwater in the Piedmont and Coastal Plain supplies the remaining
25% of New Castle County’s drinking water.

In 1987, the Water Resources Agency for New Castle County (WRA) partnered with the Delaware
Department of Natural Resources and Environmental Control (DNREC) and Delaware Geological
Survey (DGS) to develop a set of maps in New Castle County that depicted overlay districts most
critical for maintaining the quality and quantity of water resources utilized for public water supplies.

In 1990, WRA assisted the City of Newark and New Castle County in developing WRPA ordinances
to protect public water supplies. These WRPA ordinances were adopted in September 1991 as the first
source water protection codes in Delaware and among the first WRPA ordinances in the United States.

The New Castle County Unified Development Code was adopted in 2007 that delineated resource
protection areas to conserve environmental features such as floodplains, erosion prone slopes,
Cockeysville limestone formation, aquifer recharge, wellhead, and reservoir watershed protection
areas. The UDC seeks to protect to protect the quality and quantity of drinking water supplies in water
resource protection areas by limiting impervious cover of new development to 20% of the parcel area.
The impervious cover threshold is based on water budget models reviewed by the New Castle County
RPATAC that indicate the volume of recharge diminishes rapidly once impervious cover exceeds 10%
to 20% of a parcel. The UDC defines impervious cover as the amount of pavement and roof area
which prevents infiltration in a water resource protection area or watershed. Impervious cover
thresholds in WRPAs are designed balance the need to protect drinking water sources and minimize
loss of recharge with a property owner’s right to economically develop land.

Water Resource Protection Areas include:
Floodplains — 100 year floodplain upstream from public water intakes along the Brandywine Creek,

Red Clay Creek, White Clay Creek, and Christina River as defined by FEMA hydrologic models or
USDA flood prone soils.



Erosion Prone Slopes — steep slopes (>15%) draining to floodplains and water courses upstream of
public water supply intakes.

Cockeysville Formation - area directly underlain by Cockeysville marble and limestone formation.
Cockeysville Drainage Area - watershed tributary to the Cockeysville formation.

Hoopes Reservoir watershed - 2-square mile watershed upstream from Hoopes Reservoir.
Recharge Areas - soils with > 90% sand and gravel with excellent recharge potential.

Class A Wellhead - area within a 300-feet radius around wells classified as public water systems.
e Community wells - public water purveyors

e Transient/non-community - restaurants, stores, hotels, parks

¢ Nontransient/non-community - schools, daycare centers, offices, factories

Class B Wellhead - zone of influence around a public water supply well field delineated by a
hydrogeologic computer model based on 5-year time of travel.

Class C Wellhead - zone of influence around a public water supply well field delineated by
interpretation of hydrogeologic reports and maps.

According to the New Castle County UDC, new development may exceed the 20% impervious cover
threshold within WRPAs, but not exceed 50% impervious, provided the applicant submits an
environmental assessment recommending a climatic water budget and facilities to augment recharge.
The environmental assessment must document that post-development recharge will be no less than
predevelopment recharge on an annual basis. Usually, the applicant offsets loss of recharge due to
installation of impervious cover by constructing recharge basins that convey relatively pure rooftop
runoff for infiltration to ground water. The WRPA ordinance is implemented in accordance with the
following source water protection hierarchy (ranked in order of preference).

1. Preserve WRPASs as open space and parks by acquisition or conservation easement.

2. Limit impervious cover of new development to 20% within WRPAs.

3. Allow impervious cover of new development to exceed 20% within WRPAs (but no more than 50%
impervious) provided the applicant develops recharge facilities that directly infiltrate rooftop runoff
and installs groundwater monitoring wells.

4. Allow impervious cover of new development to exceed 20% within WRPAs (but no more than 50%

impervious) provided the applicant develops recharge facilities that infiltrate stormwater runoff from
forested and/or grassed surfaces with pretreatment.



Figure 1. Water resource protection areas in northern New Castle County, Delaware
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Figure 2. Water resource protection areas in New Castle County, Delaware



Water Management Agreements

Proposed developments with impervious surface greater than 20% must be designed to maintain
existing pre-development groundwater recharge quantity and quality in accordance with the Uniform
Standards and Criteria (USC, Section 40-386) of the New Castle County Unified Development Code.
Proposed development plans must not alter the existing water balance at each site. While development
will increase the amount of impervious coverage, the amount of on-site groundwater recharge must be
maintained through augmented stormwater recharge.

The applicant and Department of Land Use execute a contract or Water Management Agreement
(WMA) between to guarantee these obligations. WMAs typically contain:

e Plans and specifications for stormwater recharge systems

Agreement to operate these facilities lawfully

Agreement to retain a third party professional engineer to provide reviews of the recharge system
Agreement to monitor the parcel’s groundwater on a regular basis

Letter of credit providing financial assurances to maintain the recharge basin and monitoring wells.

To estimate pre- and post-development groundwater recharge potential, a climatic water balance
comparison is performed for the portion of the development site that lies within mapped WRPAs as
shown on the record plan. The methodology and recharge (percolation) values are outlined in the
applicant’s Resource Management Plan for the particular site. The climatic water balance can be used
to estimate groundwater recharge by accounting for water inputs such as precipitation and losses such
as evapotranspiration, runoff, and soil moisture retention. Precipitation records for New Castle County
Airport are used for this estimate.

To offset the projected reduction in average annual recharge potential due to proposed development,
the applicant recommends that collection and conveyance of runoff from the area of impervious
surface (building rooftop and paved parking lot area) to an on-site ground water recharge system.

Based on water quality monitoring data, water collected and discharged into the proposed recharge
basin from rooftop areas should meet or exceed the quality of water which has historically recharged
on site. Design measures are required to manage the quality of parking lot runoff, prior to recharge.
Potential pre-treatment options include a sand filter, an oil-water-grit separator, and a grassed bio-
infiltration swale.

Groundwater Monitoring

The applicant installs a groundwater monitor well(s) located down gradient from the proposed
recharge basin as indicated on a site location sketch.

The applicant’s professional engineer or geologist recommends quarterly or semiannual sampling of
the monitor well(s) and recharge basin inflow water. Samples are analyzed in the laboratory for the
following basic parameters:

° pH
e Specific Conductance
e Total Dissolved Solids (TDS)



Chemical Oxygen Demand (COD)
Total Organic Carbon (TOC)

Total Carbon

Total Petroleum Hydrocarbon (TPH)

Annually, during one of the quarterly sampling periods, samples from the monitor well and inflow
water into the recharge basin should be analyzed for the following classes of substances, regulated
under the Nation Primary Drinking Water Regulations, 40 CFR Part 141; 40 FR 59570, December 24,
1975; revised through December 5, 1994 (59 FR 62466):

Inorganic Chemicals (141.11)

Organic Chemicals (141.12)

Turbidity (141.13)

Volatile Organic Contaminants (141.61)

Baseline water quality samples are collected from the monitoring well, prior to connection of the
stormwater collection system to the recharge basin, with quarterly and annual analysis. This
monitoring program is re-evaluated two years after completion of construction to determine whether
modifications to the scope and/or frequency of sampling are appropriate, based on the collected data.

Maintenance

Maintenance of the recharge system is essential to functional operation. Components of the recharge
system should be reviewed semi-annually by a qualified registered professional engineer (P.E.) to
determine maintenance requirements. Based on experience at similar systems, the contractor
recommends that the following be done for proposed recharge systems:

e Review the recharge basin, and when conditions warrant, remove debris and leaves to maintain the
infiltrative capacity of the basins.

e Review downspout/piping systems and perform minor repairs to maintain function.

e During the first 6 months of operation, review the recharge facility immediately after each rainfall
event in which the rainfall amount equals or exceeds one (1) inch, as reported for the New Castle
County Airport. On a form developed by the Engineer, record the reported rainfall amount,
approximate start/stop times of rainfall event, water level in the basin and the time of the water
level readings. Monitor the recharge basin again at approximately 12, 24, 48, and 72 hours after
the first review, and record the observed water level. After the initial six month period, perform
this same review at least once per year after storms in which the rainfall amount equals or exceeds
one inch in 24 hours. If an annual review indicates an infiltration rate equal to or slower than an
equivalent 1.7-inch storm volume in 24 hours, repeat the review for the next rainfall event which
equals or exceeds one inch in 24 hours.

e  When two consecutive post-rainfall reviews indicate the infiltrative performance of the recharge
basin is slower than the equivalent of a 1.7-inch event in 24 hours, remove the bottom treatments
from the recharge basin, remove and dispose of accumulated sediments, dry and scarify the
subgrade, and clean and replace the bottom treatments.



Results
Impervious Cover

Table 1 summarizes a GIS analysis of impervious cover within WRPAs for 2000 and 2007 land use
conditions. In 2007, composite impervious cover of WRPAs was 19%, up 4% since 2000. WRPAs
protected by the UDC cover 83 square miles or 20% of New Castle County land area. This overall
amount of impervious cover in WRPAs in 2007 (19%) is just below the 20% impervious cover
threshold mandated by the ordinance.

Floodplains - Impervious cover within the floodplain WRPA remained unchanged from 2000 to 2007
at 12%, less than the 20% impervious threshold set by the ordinance. The Red Clay Creek floodplain
WRPA impervious surface declined from 2000 to 2007 due to rezoning of commercial development
along Newport Pike and Stanton Road to vacant land area. The Brandywine Creek floodplain is one of
the least developed WRPAs at 8.6 % impervious coverage.

Erosion Prone Slopes - Composite impervious cover of the erosion prone slopes WRPA in 2007 was
14%, less than the 20% impervious cover threshold, but slightly above the 13% impervious coverage
in 2000. The Brandywine Creek erosion prone slope WRPA remains one of the least developed at
10% impervious coverage due to large amounts of open space provided by the Brandywine Park in
Wilmington, Brandywine Creek State Park, and adjacent conservation easements managed by the
Woodlawn Trustees. Brandywine Creek erosion prone slope area increased by 1 sq mi between 2000
and 2007. This is the result of the City of Wilmington’s adoption of a source water protection
ordinance that increased boundaries of the WRPA to include erosion prone slopes within the municipal
city area along the Brandywine Creek. The Christina River area experienced the largest increase in
impervious coverage among erosion prone slope WRPAs with a 5% change in coverage, from 18% to
23%.

Hoopes Reservoir Watershed - Impervious cover within the Hoopes Reservoir watershed WRPA was
11% in 2007, up by 2% from 2000. The reservoir WRPA remains well below the WRPA ordinance
20% threshold, since it is protected from large amounts of development in the City of Wilmington
Valley Garden Park system and large, heavily forested estates in the DuPont “Chateau” country north
of Wilmington.

Cockeysville Formation - The composite Cockeysville limestone formation WRPA was covered by
32% impervious surface coverage in 2007, a 3% increase from the 29% impervious coverage in 2000
due to suburban growth in Hockessin. The Pleasant Hill Cockeysville WRPA surpassed the 20%
impervious threshold in 2007, increasing by 8% to 27%. The Hockessin Cockeysville WRPA
exceeded the threshold with 34% coverage mainly due to development that occurred prior to the 1990
WRPA ordinance. The impervious cover of the Cockeysville drainage area WRPA increased slightly
from 24% in 2000 to 25% by 2007.

Recharge Areas — The average recharge WRPAs impervious coverage was 16% in 2007, an increase
from 10% in 2000. North of the C&D Canal, the recharge WRPA impervious went from 30% in 2000
to 36% by 2007. South of the C & D Canal, the recharge impervious doubled, from 7% in 2000to 14%
by 2007. If the rate of development continues, impervious coverage in recharge areas south of the
C&D Canal may soon exceed the 20% threshold.



Class A Wellheads - In 2007, Class A wellhead WRPAs have some of the highest impervious cover
ratios with 37% impervious cover, up 6% from 31%. Many Class A public water supply wells were
drilled prior to enactment of the ordinance in 1991 and many wellheads were placed in areas with pre-
existing impervious surface coverage.

Class B Wellheads - Class B wellhead WRPAs have high levels of impervious surface coverage at
33% in 2007, up from 25% in 2000. The Glendale Class B wellhead WRPA at the intersection of
Route 40 and Route 7 has the highest impervious coverage (47%) among all New Castle County
WRPAs. Much of this impervious coverage is due to major shopping centers that all have
groundwater recharge facilities including Glendale Plaza (87% impervious), Glendale West (41%), and
Governor’s Square II Shopping Center (46%). The Eastern States Class B wellhead WRPA along
Route 40 near the Delaware/Maryland line is covered by 22% impervious coverage which is half the
impervious surface coverage of its Glendale counterpart (47%) further east along Route 40.

Class C Wellheads - The composite impervious cover of Class C wellhead WRPAs is 29% in 2007, a
5% increase from the 2000 level of 24% impervious cover. The Newark Piedmont and River Road
wells have the lowest Class C wellhead impervious coverage and are suitably protected at 13% and 8%
imperviousness, respectively. Class C WRPAs exceed the 20% threshold in other areas ranging from
22% impervious at the Newark/DuPont wells to 41% impervious at the New Castle wells. The Army
Creek Class C wellhead’s impervious coverage increased by 13%, from 24% in 2000 to 37% due to
intensive suburban development in the area along Route 13 near the Delaware River south of New
Castle.
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Table 1. Impervious cover within New Castle County Water Resource Protection Areas, 2000-2007

Water Resource Area Percent Precent Area Change] Impervious
Protection Area Area (sq. (sg. km) Impervious Impervious J(sq. km) from}| Cover Change
km) 2000 2007  Cover (2000) Cover (2007) § 2000-2007 § from 2000-2007
Floodplain WRPA
Brandywine Creek 4 4 11% 12% 0 1%
Red Clay Creek 6 6 15% 14% 0 -1%
Christina River 8 8 10% 12% 0 2%
White Clay Creek 10 10 11% 10% 0 -1%
Subtotal 28 28 12% 12% 0 0%
Erosion Prone Slopes
Brandywine Creek 6 7 10% 10% 1 0%
Red Clay Creek 9 9 13% 12% 0 -1%
Christina River 2 2 18% 23% 0 5%
White Clay Creek 11 11 14% 15% 0 1%
Subtotal 28 29 13% 14% 1 1%
Hoopes Reservoir 5 5 8% 11% 0 3%
Cockeysville
Cockeysville (Hockessin) 3 3 35% 34% 0 -1%
Cockeysville (Pleasant Hill) 2 2 19% 27% 0 8%
Cockeysville Drainage Area 26 26 24% 25% 0 1%
Subtotal 30 30 29% 32% 0 3%
Recharge Areas
Recharge Areas (North of
Canal) 14 14 30% 36% 0 6%
Recharge Areas (South of
Canal) 96 95 7% 14% -1 7%
Subtotal 110 109 10% 16% -1 6%
Class A Wellheads
Community Wells 2.68 3.33 27% 33% 0.65 6%
Nontransient/Noncommunity 0.91 1.13 31% 30% 0.22 -1%
Transient/Noncommunity 1.30 1.38 41% 36% 0.08 -5%
Subtotal 4.89 5.84 31% 37% 0.95 6%
Class B Wellheads
Glendale 2 2 n/a 47% 0 n/a
Eastern State 3 3 n/a 22% 0 n/a
Subtotal 5 5 25% 33% 0 8%
Class C Wellheads
New Castle 5 5 36% 41% 0 5%
Newark Piedmont 2 2 11% 13% 0 2%
Newark South Wellfield 5 5 30% 34% 0 4%
Army Creek 3 3 24% 37% 0 13%
River Road 3 3 6% 8% 0 2%
Newark/Dupont 2 2 18% 22% 0 4%
Subtotal 19 19 24% 29% 0 5%
New Castle County WRPA | 231 232 15% 19% 1 4%
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WRPA Projects

Since 1990, 180 projects have been reviewed for development in New Castle County WRPAs with a
composite impervious cover of 28% on 12,919 acres (20.2 sq mi) of land. By 2011, 125 sites have
been built on 7,007 acres (11.0 sq mi) within WRPAs at a composite impervious cover of 45%. By
2011, 55 projects have been proposed but not yet built within WRPAs (Table 2).

Table 2. Projects within Water Resources Protection Areas in New Castle County since 1990

Application Project Built Area % Watershed WRPA Council
# Name (ac) Imperv District
Gregg Subdivision N 3.7 6% | Red Clay Cr. Cockeysville
Walker Property N 11.7 33% Mill Cr. Cockeysville
80313 Ropbﬁz‘fg;;;m N 183.6 25% | Appoquinimink Recharge
71051 Shuman Property N 27.6 38% Christina R. Flood Plain
\gi)eriog?fiie N Delaware R. Recharge
970800 Aerano Property N 3254 0% | C & D Canal Recharge 6
Arbeiter Property N 26.2 0% Christina R. Flood Plain 6,11
961016 Armor Property | N 19.5 0%  White Clay Cr. Flood Plain 9
Erosion Prone
Armstrong Corner N 20.4 0% | Appoquinimink Recharge 6
Bayberry North N 465.4 2% ¢ &I?a S(;,anal Recharge 12
C & D Canal Class A
0,
Bayberry South N 930.8 1% Appoquinimink | Wellhead,Recharge 12
Becks Woods N 1.5 0% Christina R. Erosion Prone 11
Slopes
. . Class A
0,
Big Pond Tract N 62.4 0% | White Clay Cr. Wellhead,Cockeys 3
Budget Rooter N 0.8 0% | Red Lion Cr. Recharge 6
Class A
0,
Carter Farm N 417.3 0% | C & D Canal Wellhead, Recharge 6
991291 CCrssE;(e: tgi(s)olr;cl:g N 8.1 0% Smyrna R. Recharge 12
920263 Si;‘zgi‘:’sfgn N 539.5 11% | Appoquinimink Recharge 12
. .. Recharge
0,
Elder Village N 164.6 0% Christina R. Flood Plain 11
961144 Entrepreneurs Park N 15.4 0% Army Cr. Class C Wellhead 12
F‘d}frggiftg;ggs N | 2518 0% | C&D Canal Recharge 6
970661 Ford Hunt N 202.6 30, | AAppoquinimink Recharge 6
Sassafras
Glasgow Commons N 48.9 1% Christina R. Class C Wellhead 11
Hidden Meadows N 93.0 3%
Hyetts Corner, 0 C & D Canal
20040167 LLC. N 144.5 1% East Recharge 12
Intercollegiate o Reservoir
Studies Institute N 206 6% | Red Clay Cr. Watershed 3
Lefr‘n“iffg“(’f‘;z o | N 1.7 0% | Red Clay Cr. Flood Plain 3
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Recharge ,Flood

La Grange N 246.1 0% Christina R. . . 11
Plain, Erosion
Light House Farm N 108.2 1% ¢ &}]Eja S(;,anal Recharge 12
Lincoln Center N 56.0 0% Christina R. Class B Wellhead 7
Army Cr.
991247 Meagrﬁ:;ml N 12.2 0% | Red Lion Cr. Recharge 12
981452 Microtel Inn N 1.4 45% Army Cr. Class C Wellhead 12
Mount Pleasant o C & D Canal Class A
960789 Farm N 182.5 0% West Wellhead,Recharge 6
Nick & Joan 0 C & D Canal Class A
Tsaganos Property N 99 0% West Wellhead,Recharge 6
Nisky Shopping |\ 15.2 0% | Christina R. Flood Plain 1
Center Erosion Prone
Old Sl‘if)ffoad N 3.0 1% | AmmyCr. | ClassC Wellhead | 6
930300 | © e‘fifgg%‘)g' AC“' N 17.2 1% | ChristinaR. | Class C Wellhead | 11
C & D Canal Class A
0,
Pennfield N 1182 1% East Wellhead,Recharge 12
Peoples Park o Red Lion Cr.
Addition N 72.3 99% Dragon Run Recharge 12
Precu]);l:yll/;errenorles N 1.0 0% | Red Lion Cr. Recharge 12
Salem Center N 4.8 0% Christina R. Flood Plain 11
Sanford School N 2.1 18% | White Clay Cr. Erosion Prone 3
Slopes
S‘g}g‘s’lﬁgu N 10.7 6% | AmyCr. | ClassA Wellhead = 6
Spring Oaks N 98.2 0% | Appoquinimink Recharge 6,12
Christina R.
0,
Steeple Glenn N 24.9 10% Red Lion Cr. Recharge 6
Sunset Meadows I1 N 18.6 0% Dragon Run Recharge 12
The Highlands N 102.1 0% | Bohemia Cr. Recharge 6
Traditions at Pike N 368 6% | White Clay Cr. Cockeysvﬂle 3
Creek Drainage
University Garden o Christina R.
Associates N 408 0% C & D Canal Recharge 12
Village of Scott N 176.7 59, C & D Canal Recharge 12
Run East
. Class A, Class C
0 >
W.L. Gore N 101.8 0% Christina R. Wellhead 11
White Clay o . Class A, Class C
Crossing N 112.1 5% | White Clay Cr. Wellhead 3,9
Whittington Woods N 86.8 0% Christina R. Flood Plain 7
Windsor Commons N 77.1 10% c &lfi)a SCtanal Recharge 12
Woods at Mansion N 1813 0% Christina R. Recharge 12
Farm Dragon Run
Class C
0,
Zeneca N 1.2 0% Delaware R. Wellhead,Recharge 12
Advanced Auto 1y 540 | 29% | ChrisinaR. | Class C Wellhead
150 Red Mill Road Y 23.4 0% | White Clay Cr. Flood Plain 5
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316 South Dupont

Hwy Y 3.8 50% Army Cr. Class C Wellhead 6
. Class A
(1]
633 Yorklyn Road Y 2.0 16% | White Clay Cr. Wellhead,Cockeys 3
970799 Academy Hill, Y | 2453 2% | Christina R. Flood Plain 5
Phase V Erosion Prone
Across the Tracks Y 1.1 51% | Brandywine Cr. | Class A Wellhead 3
990740 Adare Village Y 10.0 45% | White Clay Cr. Cockeysville 3
Drainage
Adriatic Assoc. |y 25|  89% | ChristmaR. | ClassC Wellhead | 11
?gﬁg;ﬁ‘l‘?gﬁl Y 79| 44% | AmyCr. | ClassC Wellhead | 12
940317 Appoquin Farms II Y 173.8 31% | Appoquinimink | Class A Wellhead 12
Artesian Water o Army Cr. Class A, Class C
981738 Hamburg Rd. Site Y 1.4 64% Red Lion Cr. Wellhead,Recharge 12
Augustine Creek, 0 C & D Canal
970845 Phase 2 Y 166.1 16% East Recharge 12
Baél‘ogrgi‘lgéc' Y | 2392 6%  C&D Canal Recharge 6
B‘i‘fhl;s?ffk Y | 3462 8% | C&D Canal Recharge 6
950866 Barrington Y 88.6 200, | Shristima R oy OB Wellhead | 6,11
Perch Creek
. . C & D Canal Class A
0,
Bayview Crossing Y 10.0 34% East Wellhead,Recharge 12
20000373 Bayview Manor 11 Y 93.9 18% Army Cr. Class C Wellhead 12
. . Class B
V)
950949 Bear Library Y 33 68% Christina R. Wellhead,Recharge 7
Bz;‘;itrn]fgggk Y 275 | 53% | AmyCr. | ClassC Wellhead | 12
Blue Diamond 0 Army Cr. Class A, Class C
Recreation Park Y 85.5 17% Red Lion Cr. Wellhead,Recharge 12
or0816 | Plueton Industrial |y 31|  77%  ChristinaR. | Class C Wellhead | 11
Boyds Corner 0 C & D Canal Class A
Middle School Y 2.2 18% East Wellhead,Recharge 12
Boyds Corner o C & D Canal Class A
Shops Y 64.8 24% Appoquinimink | Wellhead,Recharge 12
950454 Brandywine Woods Y 23.0 51% Army Cr. Class B Wellhead 6
Sy Reservoir
0,
Breidabilik Y 113.2 10% | Red Clay Cr. Watershed 3
950739 Brennan Estates Y 1.5 20% Dragon Run Recharge 12
. . Class A, Class C
0, i
Brookhill Dr. Y 12.2 2% Christina R. Wellhead, 11
Brown Farm Major 0 C & D Canal
960492 Subdivision Plan Y 1.5 15% West Recharge 6
) . Class B
7 0,
980279 Café¢ Napoli Y 0.6 59% Christina R. Wellhead,Recharge 6
200010711 | Calvarese Farms | Y | 1122 7% | Christina R, | Recharge Flood 7
930545 Carman Ford Y 11.0 78% Army Cr. Class C Wellhead 7
Castle Hills Elem o Class A and Class
940546 School Y 14.5 32% Delaware R. C Wellhead 7
Center for the o Class A
20050178 Creative Arts Y >3 16% | Red Clay Cr. Wellhead,Cockeys 3
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Brandywine Cr.

970168 Centerville School Y 73.2 7% Class A Wellhead, 3
Red Clay Cr.
970662 Centreville Reserve Y 10.7 25% | Brandywine Cr. | Class A Wellhead 3
970832 Chaddwyck Y 147.1 13% Army Cr. Class C Wellhead 6,12
Chancellor Property Y 8.0 20% | C & D Canal Recharge 12
Army Cr. Class A, Class B
0, i
930141 Chelsea Y 48.5 31% Red Lion Cr. Wellhead,Recharge 6,12
Chestnut Hill Plaza Y 15.4 93% Christina R. Class C Wellhead 11
990529 Chinese American v 6.6 24% | White Clay Cr Cockeysville 3
Community Center ) ' Drainage
Coastal Mart Y 1.2 51% Red Lion Cr. Recharge 6
Dragon Run
Country House o, | Brandywine Cr. Reservoir
Estates Y 17.2 > Red Clay Cr. Watershed 3
Delaware Land Co. 0.2 24% Perch Cr. Class B Wellhead 6
20000046 | Dental Office Site - |, 33 7% | White Clay Cr. | Cockeysville 3
Lancaster Pike Formation
990229 | Dimaio Subdivision | Y 19| 43% | White Claycr, | Cockeysville 3
Drainage
960971 Dragon Run Y 92.6 21% Dragon Run Recharge 12
Dupont-Stine o . Recharge
970831 Haskell Research Y 264.2 32% Christina R. Flood Plain 5
. . Class A, Class C
0, >
Eastern Marine Y 1.5 99% Christina R. Wellhead,Recharge 5
Christina R. Class A, Class B
0, >
930075 Eden Square Y 35.8 63% Army Cr, Wellhead, Recharge 6
Christina,R. Class A, Class B
0, > >
910014 Frenchtown Woods Y 151.3 31% Perch Cr. Wellhead 6,11
- Class A, Class C
0, i
Fuji Film Y 23.8 39% Delaware R. Wellhead,Recharge 12
Giacchino Dodge Y 5.1 59% Army Cr. Class C Wellhead 12
. Class B
0,
971021 Glendale Plaza Y 2.7 53% Christina R. Wellhead,Recharge 6
. Class B
0,
Glendale West Y 0.5 99% Christina R. Wellhead,Recharge 6
Governor's Field o . Class B
Property Y 153 20% Christina R. Wellhead,Recharge 7
. Class B
{ (1]
Governor's Square Y 48.7 76% Christina R. Wellhead,Recharge 6,7
Governors Square o - Class B
I Y 2.8 55% Christina R. Wellhead, Recharge 7
Grantham Lane Y 30.9 12% Army Cr. Class C Wellhead 12
970788 Hills of Hockessin | Y 18.8 20% | White Clay Cr. Cockeysville 3
Drainage
Hilltop Restaurant Y 3.0 99% Army Cr. Class C Wellhead 12
20021039 | tlockessin Animal 1y 14| 30% | WhiteClaycr, | ClassA Wellhead, [y
Hospital Cockeysville
20050690 | Hockessin Baptist |, 57| 28% | White Clay Cr Cockeysville 3
Church Expansion ) ' Drainage
951114 Hockessin Chase | Y 929 |  28% | WhiteClaycr, | Cockeysville 3
Drainage,
Hockessin Crossing Y 2.4 77% | White Clay Cr. Cockeysyllle 3
Formation
Hockessin Fire v 39 59% | White Clay Cr. Cockeysyllle 3
Company Formation
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Cockeysville

981844 Hockessin Park Y 19.3 35% | White Clay Cr. . 3
Formation
Hockessin Public o . Class A Wellhead
Library Y 233 16% | White Clay Cr. Cockeysville 3
Hockessin United o . Cockeysville
Methodist Church Y >-8 >0% | White Clay Cr. Formation 3
. Class A
0
Hubers Crossing Y 17.1 10% | C & D Canal Wellhead,Recharge 12
20090126 Hubers Crossing Y 8.5 2% | C & D Canal Recharge 12
Class A, Class C
0, >
990301 JB Toman, LLC Y 0.8 53% Army Cr. Wellhead 7
950393 Josef A. Burger Y 122.9 20, | Appoquinimink Recharge 6
Sassafras R.
. Christina R. Class A, Class B
0, i
Kensington Y 38.7 37% Army Cr. Wellhead,Recharge 6
Lantana Square Y 44.0 56% | White Clay Cr. Cockeysyllle 3
Formation
20000824 Limestone % 32| 23% | WhiteClaycr, | Cockeysville 3
Veterinary Clinic ) ' Drainage
990100 | Little Falls Village | Y 236|  46% | RedClay Cr. Erosslfor;z"“e 9
880430 Llangollen Green Y 107.8 28% Army Cr. Class C Wellhead 12
Lonestar Y 2.3 74% Army Cr. Recharge 7
Longmeadow o o Class A Wellhead
950443 Subdivision Y 147.2 37% | Appoquinimink Recharge 6,12
May B. Leasure o Christina,R.
School Y 14.0 42% Red Lion Cr. Recharge 6
McGrellis Y 0.2 31% | White Clay Cr. Cockeysville 3
Formation
Mews at Hockessin Y 11.4 42% | White Clay Cr. Cockgysvﬂle 3
Drainage
920680 Middle Run Y 233 0% | White Clay cr. | Cockeysville 3
Crossing Drainage
. Class A Wellhead
o
Midvale Y 0.8 54% Army Creek Class C Wellhead 7
Money's Truck v 97 539, Bohemia Cr. Class A Wellhead 6
Stop, Inc. Recharge
Mottva Demin. Y 51.0 | 40% | RedLion Cr. Recharge 12
New Castle Airport N Christina R. Class A Wellhead
990381 Redevelopment Y 11584 62% Delaware Recharge 12,7
Newark Christian 0 Christina R.
Child Care Y 2.0 16% C & D Canal Recharge 12
20010193 | North Star Chase Y 41.8 23% | White Clay Cr. Cockeysville 3
Formation
Offices of o . Cockeysville
Mendanhall Y 2.2 42% | White Clay Cr. Drainage 3
990068 Okolona Y 1182 1% | Appoquinimink | 138 A Wellhead |,
Recharge
Class A Wellhead
0,
19981799 Parkway Gravel Y 4.0 40% Army Cr. Class C Wellhead 7
Premcor Refining v 3943 80% Red Lion Cr. Recharge 12
Group Dragon Run
20020859 Redsz‘;;lg?‘m Y 163 | 22% | RedLion Cr. Recharge 12
Rockwood o Christina R.
20071245 Apartments Y 60.8 38% Red Lion Recharge 6
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Roseville Park Y 56.2 33% | White Clay Cr. Flood Plain 5,9
950452 Rutledge Y 20.7 44% | Red Lion Cr. Recharge 12
970623 Saienni Y 126 | 56% | ChristinaR. | ClassB Wellhead 15
Recharge
Smyrna Church of o Class A Wellhead
Christ Y 6.8 39% Smyrna R. Recharge 6
Southern District o Dragon Run
2000-0132 Elementary School Y 163.0 18% C & D Canal Recharge 12
Southga}t)zrll? dustrial Y 5.2 81% Christina R. Recharge 7
20000613 | Ot-Margaretsof |y sa.1 | 18y ChmsinaRoloop B Wellhead | 6
Scotland Perch Cr.
940131 Stone Mill Y 31.8 47% Christina R. Recharge 7
Summit Crossing - v 108 41% | C & D Canal Class A Wellhead 12
Phase 2 Recharge
Sunrise of % 22| 11% | WhiteClaycr, | Cockeysville 3
Hockessin Drainage
950020 Teekatt Y 2.6 55% | White Clay Cr. Cockeysville 3
Drainage
Hockessin Hindu v 45 24% | White Clay Cr. Cockeysyllle 3
Temple Formation
Independence Y 717 18% | White ClayCr. |  Cockeysville 3
School Formation
Tri-Supply Equip. Y 4.0 82% Army Cr. Class C Wellhead 6
Unigema Office o Class A, Class C
981842 Building Y 152.5 40% Delaware R. Wellhead,Recharge 12
940104 Valley Pointe Y 88 |  34% White Clay Cr, | Cockeysville 3
Formation
Vic Mead Hunt o Erosion Prone
Club Y 16.7 2% | Red Clay Cr. Slopes 3
20010637 Vlllé%gs(gﬁlgster Y 12.2 42% Dragon Run Recharge 6,12
Village of o Class A, Class C
Llangollen Y 2186 30% Army Cr. Wellhead 12
W.W. Grainger Y 24 51% Army Cr. Class C Wellhead 12
. Red Clay Cr. .
0,
Washington Hts. Y 87.3 17% White Clay Cr. Flood Plain 1
Christina R. .
0,
Waterford 11 Y 158.7 0% Red Lion Cr. Flood Plain 6
. Class A, Class C
o >
WAWA Y 7.5 13% | Red Lion Cr. Wellhead,Recharge 12
950901 WAWA Y 16|  72% | WhiteClaycr. | Cockeysville 3
Hockessin Formation
990347 Nawa Y 26| 35%  ChrisinaR. | ClassC Wellhead | 5
Westgate Corporate o, | White Clay Cr.,
Center Y 233.2 1% Christina R. Recharge !
Wilmington 0 Christina R.
930735 College Y 16.0 59% Delaware R. Recharge 7
WSFS Limestone v 34 9% | White Clay Cr. Cockeysvﬂle 3
Road Drainage
990564 WSFS Stone Mill Y 0.9 90% | White Clay Cr. Cockeysville 3
Formation
Class A Wellhead
0,
Wynthorpe Y 76.8 32% Army Cr. Class C Wellhead 12
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Water Management Agreements

e Since 2000, 22 Water Management Agreements for construction of recharge facilities and
monitoring wells have been signed between New Castle County and site developers.

e New development covered by WMA parcels exceeds 190 acres, with each site averaging 12 acres.

e The mean impervious surface cover of parcels with WMAs is 47%.

e Inrecharge WRPASs north of the C&D canal, 5 WMAs have been signed for development of
Glendale Plaza, Glendale West, Governor’s Square Shopping Center II, Newark Christian
Childcare, and Steeple Glenn Subdivision.

e WMAs in the Army Creek Class C Wellhead WRPA include 153 S. Dupont Highway, Beaver
Brook Apts., Entrepreneurs Park, Giacchino Dodge, and Wynthorpe subdivision.

e Three WMAs issued for the Glendale Class B wellhead WRPAs include Glendale Plaza, Glendale
West, and Governor’s Square Shopping Center II.

Groundwater Monitoring

Groundwater monitoring wells are installed to assess the performance of recharge facilities in
protecting the quality and quantity of ground and surface water. The following parameters are
analyzed: SC = Specific conductivity (Umhos/cm), TDS = Total dissolved solids (mg/l), TOC = Total
organic carbon (mg/l), and DGW = Depth to groundwater level (ft). Table 3 summarize groundwater
monitoring trends as improving water quality or groundwater level (green), unchanged water quality or
groundwater level (blue), and declining water quality or groundwater level (orange). Improving or
declining trends are defined where change from initial to final measurement exceeds 10% (Figure 3).

Specific conductivity - SC measures the concentration of total dissolved solids (TDS) and salinity.
Ions measured by SC include calcium (Ca2+), magnesium (Mg2+), sodium (Na+), potassium (K+),
bicarbonate (HCO3-), sulfate (SO42-), and chloride (Cl-). Sources include road salt, non-point source
pollution (i.e. agricultural run-off) and industrial inputs. Of 27 monitoring wells with SC monitoring,
14 recorded improving, 3 recorded unchanged, and 10 recorded declining groundwater quality.

Total Dissolved Solids — TDS are inorganic and organic substances in water small enough to survive
filtration through a sieve size of 2 micrometers. Primary TDS sources include agricultural runoff,
leaching of soils, and industrial or sewage treatment plants. Chemical constituents are calcium,
phosphates, nitrates, sodium, potassium and chloride in nutrients, stormwater runoff, and road de-icing
salts. TDS also form from weathering and dissolution of rocks and soils. The USEPA set a secondary
drinking water quality standard of 500 mg/1 for drinking water palatability. Of 36 monitoring wells for
TDS, 17 recorded improving, 12 recorded unchanged, and 7 recorded declining groundwater quality.

Total organic carbon - TOC is bound in organic compounds and is an indicator of water quality
during the drinking water purification process. TOC is from decaying natural organic matter and
synthetic sources such as detergents, pesticides, fertilizers, herbicides, industrial chemicals, and
chlorinated organics. High levels of natural organic matter in source water can combine with chlorine
during the disinfection process to increase carcinogens in processed drinking water. Of 30 TOC
monitoring wells, 5 had improving, 20 had unchanged, and 5 had declining groundwater quality.

Depth to Groundwater — DGW levels may fluctuate with changing precipitation, adjacent

groundwater withdrawals from wells, and/or reduced recharge from development. Of 22 monitoring
wells, 5 recorded improving, 17 recorded unchanged, and none recorded declining groundwater levels.
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Table 3. Groundwater quality and water level trends at recharge facilities in New Castle County, Del.

- Mon. | Date | Date ,nsfga. F?r(]fal T.D.S T.DS TQ.C T.O c DGW DGW
Application Well | Initial | Final | wmhos | umhos! Initial Final | Initial | Final Initial | Final
fows | e | (mgl) | (mal) | (ma/l) | (mgn) | () | ()
Advanced Auto Parts MW1 8/09 | 2/11 300 178 400 112 6 2 20.3 18.8
Back Creek MWI1 | 12/90 | 3/94 210 200
MW2 | 12/93 | 3/94 230 220
MW3 | 12/93 | 3/94 140 140
MW4 | 12/93 | 3/94 180 180
MW5 | 12/93 | 3/94 180 160
Brandywine Woods 9/99 | 12/00 151 213 80 78 4 4 436 | 279
Carmen Ford MW1 8/92 | 8/94 230 200 7 14
Mw4 8/92 | 9/94 250 350 7 4
Bear Crossing MW1 4/96 | 8/98 119 - 44 31 4 3 51.8 514
MW2 4/96 | 8/98 184 - 95 140 1 4 46.3 47.8
Eden Square MW1 2/95 | 4/06 300 319 190 174 4 2 47.7 46.1
MW2 2/96 | 8/06 514 178 400 89 7 2 47.6 | 447
Fuji Film MW?2 1/01 | 6/09 117 102 86 63 1 1 34.0 32.2
Avecia MW1 8/93 | 8/00 219 105 150 60 1 1
MW2 | 11/00 | 12/01 126 62 75 75 1 2 33.7 30.0
Zeneca 8/93 | 2/97 219 92 150 46 1 1
Glendale West 7/03 | 11/04 339 77 193 51 2 2 45.9 39.1
Governors Square MWI 4/91 | 4/03 103 179 70 83 1 2
MW?2 4/91 | 4/03 153 336 100 188 1 2
Governors Square 11 10/04 | 11/06 178 165 101 96 2 4 31.9 32.8
Hockessin Crossing MWI1 3/09 | 12/09 | 2,380 1,193 1,300 614 6 7
Lantana Square MW1 5/99 | 6/09 83 58 60 38 1 1 38.0 35.1
May Leasure School 12/97 | 11/03 267 45 151 35 1 2 10.8 6.4
Middle Run Crossing MW1 3/95 | 9/95 138 110
MW2 3/95 | 9/95 141 130
MW3 3/95 | 9/95 119 97
Pencader Corp. Center 8/00 | 2/04 138 159 90 81 1 2 26.8 23.1
Rockwood Apts. 7/04 | 3/05 70 55 55 26 2 1
Rutledge MW2 | 11/94 | 3/96 48 70 1 1 9.5 9.7
MW3 | 11/94 | 3/96 164 226 139 150 1 1 20.3 20.9
MW4 | 11/94 | 3/96 162 196 108 100 1 1 11.5 10.7
MW5 | 11/94 | 3/96 499 455 272 280 1 1 10.4 10.2
Unigema MW1 8/00 | 5/02 425 314 243 182 1 2 343 36.0
MW2 8/00 | 5/02 426 515 250 277 2 4 15.5 16.9
Wilmington College MW1 7/95 | 12/10 473 1130 260 572 3 1 46.0 | 44.1
MW2 8/00 | 11/05 254 271 158 128 1 1 41.0 | 412
Wynthorpe 10/03 | 11/07 133 167 91 106 2 2 24.9 26.3
Improving 14 17 5 5
Unchanged 3 12 20 17
Declining 10 7 5 0
Total 27 36 30 22
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Groundwater Monitoring at Recharge Facilities
Water Resource Protection Areas
New Castle County, Del.

2
1
1
1
1
1

No. of Projects

SC TDS TOC DGW

E Improving [0 Unchanged O Declining

Figure 3. Groundwater monitoring trends at recharge facilities in New Castle County, Delaware.
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Appendix 1. Maps delineating projects in Water Resource Protection Areas in New Castle County
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Map Legend
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Appendix 2. Groundwater monitoring results at recharge facilities in New Castle County

Mr. Robert Slattery

2" Round Quarterly Sampling Results
Advanced Auto Parts Site

Mewark, Delaware

August 14, 2009

Page 2

Test results are summarized below in Table |,

Table | - Laboratory Test Results

TestParameter | MW-1 | s
Total Carbon 41 mg/L 13 mglL
Chemical Oxygen Demand ND ND
Specific Conductance 0.30 mS/cm 46,6 mS/icm
pH 6.35S.U, 7.05 8.U.
Total Dissolved Solids 400 mg/L 120mg/L
Total Organic Carbon 6.50 mg/L 10 mgfL
Petroleum Hydrocarbons - DRO Non-Detected Non-Detected

mL - milliliter mS/cm - millisiemen/centimeter
NTU - Nephelometric Turbidity Units

mg/L - milligram/Liter (parts per million)
5.U. - Standard Unit

Comparison of the 2™ round test results with the 1% round results and background sampling
showed an increase in Total Carbon and Total Organic Carbon in the groundwater, The
concentrations of the remaining parameters were generally similar to the previous results. Test
results are attached for reference.

Based on the results of the 2™ round of analysis, there are no indications that stormwater
entering the basin contains adverse contaminants or is adversely impacting the underlying
groundwater.

During the sampling event, the stormwater recharge system was also evaluated and found

to be operating properly with no structural repairs required. A summary letter of this review was
prepared by Mr. Thomas Louis and is attached for reference.
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Mr. Micah Thompsan

8" Round Quarterly Sampling Results
Advanced Auto Parts Site

Mewark, Delaware

February 17, 2011

Page 2

Test resulis are summarized below in Table |,

Table | - Laboratory Test Results

Test Parameter L mw- | sB1 |
Total Carbon ~’“ 5.4 mg/L |5 Non-Detected
Chemical Oxygen Demand N ) Non-Detected v Non-Detected
Specific Conductance §5 0.178 mS/cm dg ¢ 11.3 mSjem
pH 6.56 S.U. 5.39 S.U.
Total Dissolved Solids 4o 112 mgil (za 8.0 mg/L
Total Organic Carbon C.f 1.50mg/L ra MNon-Detected
Petroleum Hydrocarbons - DRO Ag Non-Detected A MNan-Detected
Inorganic Chemicals - Arsenic MNon-Detected MNon-Detected
Pesticides and Herbicides MNon-Detected Non-Detected
Turbidity 431 NTU 541 NTU
Total Coliform Present Non-Detected
Volatile Organic Contaminants MNon-Detected Non-Detected
Folynuclear Aromatic Non-Detected Non-Detected
Hydrocarbeons
mgiL - milligram/Liter (parts per millicn) mL - milliliter mS/cm - millisiemen/centimeter

S.U. - Standard Unit

MNTU - Nephelometric Turbidity Units

Comparison of the 8" round test results with previous sampling results and background
sampling showed no significant changes in the concentrations of tested paramsters. Test results

are attached for reference.

Based on the results of the 8" round of analysis, there are no indications that stormwater
entering the basin contains adverse contaminants or is adversely impacting the underlying

groundwater.

During the sampling event, the stormwater recharge system was reviewed and found to be
operating properly with no structural repairs required. Our stormwater recharge system review

letter is attached.
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TABLE 1| GROUNDWATER ANALYTICAL RESULTS

Monitoring Wells MW-3 and MW -4
Carman Ford, Inc. Facility
193 South duPont Highway
New Castle, Delaware
091294
Parameier TUnis Detecuon ) MW4
Lirnit
§punmc Conductance umhos/em 1 350
(EPA 120.1)
“Total ic Carbon pPpm 1.0 14 4
(TOC) (EPA 415.2)

y

TABLE 2 COMPARISON OF ANALYTICAL RESULTS

Menitering Wells MW-3 and MW-4
Carman Ford, Inc, Facility
193 South duPont Highway
New Castle, Delaware
1992 o0 1994
Parameter Units MCL MW-3 MW.4
08/92 | 05/93 | 11/93 | 094 | 08/92 | 0593 | 11/93 | 09/94
Epa-::ﬂe Conductance | umhosicm - 230 | 229 . 200 | 250 | 332 | 350 | 350
PH pHunits | 6.5-85 | 5.55 | 48 616 | 5.5 | 62
mg/l 7.1 2 14 | 67 3 33 4
[ETy enzene ugll 700 | No* | 28 - |ND*| 06 | ND*
vlenes, Total ug/l 10000 | ND* | 10 - [NDe| 26 [ ND*| -

" The Laboratory Detection Limits for Ethylbenzene and Total Xylenes are less than 5 ug/l.
MCL: Maximum Contaminant Level
= No data available
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Figure 2
Monitoring Well Location Map
Carman Ford, Inc. Facility

193 South duPont Highway
New Castle, Delaware

: *SMWM
V Management Areq
# Mws

F-————
]

-

Carman Ford, Inc.
Showroom

Drive

Route 13

— e

Note: Mot deawn 1o scale @ Location of groundwater monitoring well
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EDEN SQUARE WATER RESOURCE MANAGEMENT - Table 1
ROUTINE GROUNDWATER ANALYSES

MOMITOR WELL #1
_— —
Total
Conductivity Dissolved | Total Organic | Total Carbon | Total Petroleum I
Sample Date pH_ {umhosicm) | Solids (mg) | Caan (mgn)|  (mgM) Hydrocarbons (mgil)
e ——— —— — —— S
2006 6.1 316 174. <2.0 36.2 <1.5
5.9 287 178. <20 325 <15
Jul 2005 i 185, <2.0 26.9 <13
[~ Apr 2005 50 a0 184, <20 7.2 <13
2004 6.1 305. 176. <2.0 252 <13
5.0 i 171, 20 40.7 =13
g 2003 8.0 206, 704, 2.0 756 <10
Feb 2003 8.1 120, 180. =20 9.2 <10
_— — —
Aug 2002 6.14 7. 198, <2 28.9 <10
618 il 187. =2 27.5 Gl
A0l | 612 335, 187, <2, .2 0.8
Fab 2001 8.20 358, 213, 2.0 2.6 0.8
Now 2000 B.17 333, 205, 1.3 16.6 <0.8
Aug 2000 B.17 312, 102 14 328 <0.5
WMay 2000 B.24 312, 184, 1. 28.2 <0.5
Feb 2000 8.21 04 E_GD 2.3 24.5 <(.5 |
Nov 1559 8.29 316. 181, 1.4 330 =0.5
Sep 1000 B.21 315, 100. 1.1 245 <05
Jun 1608 .90 EIF3 208, 21 436 <0.5
Fab 19949 B.17 289, 183 <] 3.5 <0.5
Nov 1598 6.53 7. 165, <1. 38.7 <0.5
1998 5.10 3T, 104, 12 38. <0.5
May 1808 6.77 268, 208. 14 421 <05
Fab 1908 B.15 337 206. <. 38 <05
Nov 1997 875 1 25 1 208 o 35 0.5
Aug 1997 5.59 328, 204, =1, a5E <0.5
May 1607 6,38 391, 105, 1. 20,2 0.3
Feb 1997 5.06 1, _198. = | <03 4
Dec 1006 5.56 -?-.3. 205. <1. 35 <0.3
Aug 1996 B.06 336, 200. | 42 <0.3
May 1906 .07 320. 200. 3 a2 <0.3
Fab 1 6.23 319, 180, <1, 42 <0.3
== — — —
MNov 1995 .72 320, 190. <1. 40 <0.3
Bug 1095 .20 303, 190. <1. 39 <0.3
May 1995 8.27 299, 180, 5, a7, <0.3
Feb 1905 518 300 190, <1. 3 <02
iod of Record
Em Summary '
Averagel mean) 6.22 3. 180, - 3.7 -
Minimum 59 254, 160. ] 72 <0.2
Maximum 6.77 391. 213, 5, AT, <15
— e —— = ———m
HOTES:

1, Abbreviations:

umhas/cm = micromhos per centimeter
mg/l = millligrams per liter |approximate parts per millon (ppm)].
< = lgss than the indicated laboratory minimum guantification limit (i.e., none detectad).

2. Sampling for the initial “background”™ waler quality analysis for Monitor Well #1 was parformed on June 2, 1993,

3. Period of record commancad with the inttial "background™ sample collected on June 2, 1983,

4. This table s part of a report entitled “Water Resource Managamant Plan, August 2006 Annual Reporting Period,
Report Mo, 20, Eden Squara Shopping Center, Bear, Delaware” and should be viewsad only in the context of that raport.

EXCEL/2514CG MLS
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EDEN SQUARE
WATER RESOURCE MANAGEMENT - Table 2
ROUTINE GROUNDWATER ANALYSES

MONITOR WELL #2
m— — —
Total Tatal
Conductivity | Dissolved Total Organic Carbon Total  Petroleum
Sample Date (umhosicm) | Solids (mg) |Carbon (mgil) {mgil) Hydrocarbons (mg/l)
2006 6.8 178. 89.5 <2.0 11.9 <15 '
6.7 122. 70.0 <2.0 14.6 <1,5
—
ul 2005 6.2 223, 146, <2.0 7.3 1.4 1
6.1 126, 70.5 <2.0 8.2 ' <1.3
P-;m 8.3 145, 815 <3, 8.5 <1.3
&b 2004 6.1 559, 302, <2. 21.4 <13
- —
2003 6.4 165 83, <2, 12.2 <10
&0 2003 - - = - -
— = —_—
2002 - - - - - -
2002 5,82 1080, 522. =3 25.5 <1.0
2001 851 | 158, 76, 2. 2.7 08
b 2001 615 261, 139, 1.9 9.2 <0.8
2000 617 190, 108. <. B4 <0.8
2000 618 383, 205, <1, 10.8 <05 |
y 2000 6,38 308. 155, =1, 12.6 <0.5
ab 2000 117, 73, <1, 9.3 <0).5
ow 1989 6.58 155 8T7. 1.2 14. 0.5
1958 5,86 548, 201, 21 19.6 .5
un 1999 5.76 581, a78. <1, 35.4 <0.5
eb 19949 5,70 836, 503, =1, gl.ﬂ <0.5
19488 1.35 640, 328, <1, 251 <0 5
1988 5,00 496, 288, 1.7 20. <0.5
May 1988 5.00 418, 288, 1.4 213 (.5
6.15 <1, 15. .5
<1, 15.3 <0.5
=, 15.3 <0.5
=1 14.5 =0.3
<1, 13.5 <0.3
<1. 8.3 <03
2. 24, 0.3
13. 45 <03
a7, 110. <(,3
—
— 17.7
<], 6. <().2
97, 110. <15

1. Abbreviations: umhos/cm = micromhos per centimeter.

mgl = milligrams per liler [approximate parts per million (ppm ).

< = |@ss than the indicated laboratory minimum quantification limit (Le., none detected).

-- Mat sampled - insufficient volume of water in well
2. Sampling for the initial “background” waler quality analysis for Monitor Well #2 was performed on May 18, 1994,
3. Period of record commenced with the initial "background” sample collected on May 18, 1894,
4, This table is part of a report entitied "Water Resource Management Plan, August 2006 Annual Reporting Perod, Report

Mo.20, Eden Square Shopping Center, Bear, Delaware," and should be viewed cnly in the context of that report.
Project No. 2514.C0

Duffieid Associates. Inc.
EXCEL2814CG.XLE September 2008
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EDEN SQUARE WATER RESOURCE MANAGEMENT - Table 4

SPOT MEASUREMENT OF DEPTH TO GROUNDWATER!"**
MONITOR WELLS #1 AND #2

g T 46,15 Tt 44,75 feel 1|
ITTeb v 45 85 fowt 44,85 fest
—— T
05 ADil @ 4335 Toat 6,4 Test
08 August 2004 4025 Tosl 22 75 foet ]
8 Fab ry J00a 51.2 fast 491 feet
—
August 200 53.65 516 foet
B February 2002 5005 fest L
1 gusl A0 58 05 fomt
[~ 15 February 2002 | 542 foat 53,65 feel n
ugust Sl.dﬁ [
U8 Fabruary 2001 51.4 fi 51.55 fmat
13 Movember 2000 52.1 9175 feet
I 08 August 2000 51.65 fost 505 fest
15 May 2000 515 ieet 50.45 fewt
532 fest 52.55 feet
T7 November 1900 S2.7 feel ENT
01 September 1999 53.3 feat 604 foat
01 Jurse 1989 51.56 feat 50.35 feat
abruary 1509 50.5 flast 504 feed
[~ 20 November 1998 251 teet 05 reet
12 Augusi 1996 4T 8 fost 479 fest
OF Mary 1908 4T feat 476 feat
24 F 1998 48.5 faat 48,25 fael
21 Nowvember 1987 470 fast 47,05 feet
04 August 1997 449 fest 446 feet
12 May 1997 43 65 fesl 434 feet
24 February 1987 446 fost 442 fent
l-—-__-__ ——— =
27 December 1306 45.55 feet 40.7 feet H
17 October 1996 4685 feet 43 65 foat
14 August 1996 4706 fest 43.05 feat
20 May 1996 4T 6 feot 44.A5 feet
|| 12 Fotruary 1096 50,35 foet A7 85 foet
17 Nowember 1995 509 fee 45 65 foet
I 22 August 1995 43,95 leet 480 fesat
I 0B May 1865 482 feat A7.2 feet
10 Feonuary 1995 477 fesl 470 feet —
21 November 1984 4715 feel A8 feet
I 78 August 1994 453 fae 439 feet
16 May 1994 453 feel 4375 feet
l 16 February 1994 479 fesl -
{24 November 1993 481 leal e

I 02 June 1993 4715 feet aas

Mates: 1. Depth o groundwater massured from the fop of the PVC well casing in feet
2. Monitor Wedl #1 installed on March 18, 1982
3. Monitor Well 82 installed on March 21, 1984
4. H = period of record high (shaliow) level
L = period of record low (deep) level
5 This table i part of 3 repon entithed "Water Resource Managemant
Plan, Quarterly Groundwater Monitoring, August 2006 Annual
Reporting Period, Report No. 20, Eden Square Shopping Cenier, Bear, Delaware”
and should be viewsd only In the contaxt of that mpon

EXCEL2514CG XLS
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FUJIFILM IMAGING COLORANTS, INC.
COMBINED STORMWATER RECHARGE SYSTEM MONITORING

Table 1

DEPTH TO GCROUNDWATER IN MONITOR WELL, MW-2

Depth to Groundwater
(Feet)
Below Top Below Height of Water In
Date Measured' """ of Casing | Grade"” Well (Feet)™
09 Jun 2009 34 .45 32.2 12.45
05 Dec 2008 34.95 32.7 11.95
06 Jun 2008 33.56 3.3 13.35
14 Dec 2007 34.15 J1.9 12.7
03 Apr 2007 33.2 30.95 13.7
12 Dec 2006 33.55 31.3 13.35
08 Aug 2008 336 31.358 13.3
06 Apr 2006 340 .75 12.9
08 Dec 2005 34.15 31.9 12.75
24 Aug 2005 33.15 30.8 13.75
26 Apr 2005 32.25 30.0 14.65
14 Dec 2004 332 30.95 13.7
09 Aug 2004 333 31.06 136
08 Apr 2004 34.4 3215 12.5
16 Dec 2003 34.65 32.4 12.25
08 Aug 2003 34.45 322 12.45
04 Apr 2003 35.45 332 11.45
04 Dec 2002 37.2 34.895 9.7
07 Aug 2002 37.25 35.0 ! 9.65
15 Apr 2002 37.0 34.75 8.9
21 Dec 2001 36.4 3415 10.5
21 Aug 2001 35.55 333 11.35
04 Apr 2001 35.85 336 11.05
04 Jan 2001 36.25 4.0 10.65
28 Maov 2000 36.0 33.75 10.9
Average (mean) 34.7 32.5 j2.2
High (04/26/05) 32.25 300 1465
Low (08/07/02) 37.25 350 9.65

MOTES:

1. The period of record for depth to groundwater monitoring commenced 29 November 2000, priar
ta the Arch Chemicals Building recharge system being put into operation in December 2000,

2. Based on well casing stick-up = 2.25+ feet above ground surface grade at well site.

. Based on well bottam depth = 46.9+ feet below top of well casing.

4. The 16 December 2003 water lavel is the initial water level measured after the combined recharge
system was made fully operational on 01 Octaber 2003.

5. This table is part of 8 monitoring elimination request dated October 8, 2008, and should be
viewed only in that context.

[+

Project No. 4065.CB
Duffield Associates, Inc.
EXCEL\O65CB.TABLEXLS October 2009

60



FUJIFILM IMAGING COLORANTS, INC.
COMBINED STORMWATER RECHARGE SYSTEM MONITORING

Table 2

SUMMARY OF INDICATOR ANALYSES
GROUNDWATER MOMITOR WELL, Mw-2

Analysis’
Carbon [mg/l) —
emica
Total Specific Oxygen
- Dissolved | Coenductance Demand
Sample Date pH ' Solids (mg)| (wmhosicm) Tatal Total Organic)  (mg/l)
08 Jun 2009 58 83.0 102 4.7 =1.0 =50.0
05 Dec 2008 6.0 126 183 a1 1.1 =50.0
06 Jun 2008 54 6.5 120. 38 =1.0 =50.0
14 Dec 2007 5.3 49.5 96.0 26 <2.0 <60.0
03 Apr 2007 f.4 625 8.7 4.1 =20 <8.0
12 Deg 2006 6.1 69 5 a7.0 3.7 <20 =80
08 Aug 2006 6.0 540 801 3.8 2.0 <80
6 Apr 2008 59 B4.5 928 3.4 =2.0 <8.0
08 Dec 2005 5.9 99.5 153.0 26 <2.0 =g.0
24 Aug 2005 50 T72.5 99.5 4.4 =2.0 =8.0
26 Apr 2005 6.1 430 61.9 IR <20 <8.0
14 Dec 2004 5.9 730 101.0 8.2 <20 <8.0
08 Aug 2004 6.4 98.5 156,00 5.4 <20 <B.0
08 Apr 2004 B.2 0] 4773 57 =0 50
16 Dec 2003 ™ 5.8 925 136.0 6.0 <2.0 <8.0
08 Aug 2003 5.4 210.0 a57.0 5.6 =2.0 <80
04 Apr 2003 5.6 54.5 HG.6 6.1 =20 =8.0
04 Deg 2002 .64 £9.0 109.0 9.7 = 2.0 <8.0
a7 Aug 2002 57 730 99,4 7.6 <2.0 = B.0
15 Apr 2002 5.65 84.0 137.0 ) <20 = 8.0
21 Dec 2001 5.66 75.0 109.0 7.5 <20 = 8.0
21 Aug 2001 5.74 35.0 114.0 8.4 < 2.0 <840
04 Apr 2001 5.66 1.0 1220 17.8 < 1.0 < 8.0
04 Jan 2001 5,69 86.0 117.0 20.2 1.1 <80
Pre-Recharge
29 Nov 2000 5.68 75.0 126.0 13.9 <1.0 < 8.0
Fost Recharge
Mean 5.90 81.3 121.2 6.6 -—
Meadian 5.9 73.0 105.5 5.7 =20 < B.0
Max. 8.4 210.0 3570 20,2 <20 =50.0
Min. 5.4 43.0 519 26 —y e

MNOTES:

1. Abbreviations and Symbals

milligrams per liter [approximately pars per million {ppm}]
micromhos per centimeter
less than [The number that follows is the laboratory methed limit of guantification (MLO);
Same as "none datected” al a concentration equal fo or exceading the MLG.]

. Standard pH units.

meyl
umhos/cm
“

[

3. The 289 November 2000 sample was obtained before the Arch Chemicals Building recharge system was put
into operation in December 2000, The 04 January 2001 sampla is the inital sample, collected after the systam

was put into operation.

4. Combined recharge system made fully operational 01 October 2003, The 16 December 2003 sample is
the initial sample, collected after tha combined recharge system was mada fully operatianal,

(5]

EXCEL\4085CB. TABLE.XLS
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. This table iz part of a maonitaring afimination request dated October 8, 2009, and should be viewead
anly in that context.

Project No. 4085.CB
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FUJIFILM IMAGING COLORANTS, INC.

COMBINED STORMWATER RECHARGE SYSTEM MONITORING

SUMMARY OF INDICATOR ANALYSES

Table 3

COMBINED RECHARGE SYSTEM INFLOW WATER

F S ———— —_—
Analysis "
Carbon (mg/) Chemical
Total Specific Oxygen
Dissolved | Conducance Demand
Sample Date pH™® | Solids (mgh) | (umhosicm) |  Total | Total Organic|  (mg/l)
12 2007 6.7 <30.0 17.9 2.1 <20 <g.0
an 2007 T2 <300 21.0 AN <20 <80 |
67 | <300 06 \-'ﬂ 20 <8.0
26 Jun 2006 5 <30.0 16.9 28 <20 <8.0
an 6.7 <30, 287 0 77 <50
21 Oct 2005 6.6 <300 | 400 | 54 a3 EXI|
20 2005 68 | <30. 32.2 K] 25 <B0 |
W%Bm 6.7 =30 | 180 25 2.0 B0 |
12 Nov 2004 6.2 <30, 20.4 34 28 BB
02 Apr 2004 1 =30. 374 28 2.2 B0
17 Dec 2003 <] <30. 25.7 25 2.2 <8.0
04 Sep 2003 B <30. 534 6.4 =20 8.5
11 Apr 2003 7.7 385 754 3] <20 89 I
11 Dac 2002 6.32 47 629 6.3 4.15 146
10 Oct 2002 6.81 < 30. 453 50 432 105
14 Jun 2002 5.85 <30 155 24 25 <80 |
14 Dac 2001 4.83 < 30. 20.0 4.5 20 86
24 Sep 2001 5.74 < 30. 16.3 3.0 26 9.7
22 May 2001 4.59 < 30. 35.4 a5 32 8.7
19 Jan 1 <30 15.7 29 17 =80 | ]
== 1
Mean 6.27 amm 2.1 37 . —_
Median 6.6 < 30. 27.2 a2 2.2 -
Max 7 47, 79.4 6.4 4.3 146
Min 4 < 30. 15.5 21 <2.0 <B.0
_ = —
NOTES:
1. Abbreviations and Symbols
mgh milligrams per liter [approximately paris per millicn {ppmj)]
pmhosicm micromhos per centimeter
< less than [The numbar that follows Is the laboratory method limil of quantification (MLO);

Same as “none detected” at a concentration equal fo or exceeding the MLO.)

2. Standard pH units,

3. The 18 January 2001 sample is the initial sample collecied afier the Arch Chemicals building

system was pul into operation in December 2000.

4. The 17 December 2003 sample is the mitial sample collecied afier the combined recharge syslem
was made fully operational on 01 October 2003.
5. This table is pan of comespondence entitied “Monitoring Reduction Request”, dated
May 2, 2007, and should be viewed only in that context.

EXCELMO0S5CE. TABLE XLS
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COMBINED STORMWATER RECHARGE SYSTEM MONITORING

FUJIFILM IMAGING COLORANTS, INC.

Table 3

SUMMARY OF INDICATOR AMALYSES

COMEINED RECHARGE SYSTEM INFLOW WATER

C — —=—— """
\ Analysis "
Carbon (mg/l) Chemical
Total Specific Oxygen
o Dissolved | Conducance Demand
Sample Date pH Solids £ Total | Total Organic|
16 Dec 2008 [ <30, . 2] T4 <30,
008 6.4 <30, 287 4T 36 <50.0
%n 25 375 118 kX 39 <200 |
12 Apr 2007 6.7 <30.0 17.9 2.1 <20 <8 D
an 2007 72 =300 21.0 ra <Ll <80
01 Gep 2006 | 67 | =m0 1 406 3.0 20 0 1
26 ﬁ 2006 6.5 <30.0 16.9 2.8 <2.0 <B.0
18 Jan 201 E.7 <30.0 — 287 30 72 <h.
21 Ocl 2005 55 =300 | 400 X! [ % 5.1
%_ﬁ.a <30. 122 38 Z5 <B.
T. TTT r 3 < -
12 Nov 2004 6.2 <30, 204 34 28 8.8
0z EE 2004 51 <30. kS 25 .4 Z8.0
17 Dec 2003 66 <30. 257 25 22 <8.0
04 Sep 2003 6.8 <30, 534 6.4 <20 8.5
11 Apr 2003 7.7 385 | 94 59 <20 8.9
11 Dec 2002 6.32 (12 62.9 6.3 3.15 146
0 Oict 2002 691 < 30, 453 50 4.2 10.5
14 Jun 2002 585 < 30, 155 24 25 <80 |
14 Dec 2001 4.93 = 30, 20.0 45 2.0 B.E
24 Sep 2001 5.74 < 30, 16.3 3.0 28 9.7
22 May 2001 4.58 = 30, 35.4 3.5 32 8.7
19 Jan 2001 = 482 =30 | 197 25 17 <80
Mean 62 — 351 3.7 - =
Median 65 < 30, 28.7 34 2.2 -
Max 7.9 47, 116, 5.4 4.3 —
Wi 45 < 30, 155 2.1 — <80
MNOTES:
1. Abbreviations and Symbols
mgfl mifligrams per Mer [approximately parts per milion (ppm]
pmhoslem miciombos ped Centimeles

L

system was put inte operation in December 2000,

was made fully operational on 01 Octlober 2003,

. The 17 December 2003 sample is the inibal sample collected after the combined recharge system

This table s part of a report titfed "Fupfilm imagng Colorants, Inc., Combned Recharge System,

less than [The number that follows is the laboraiory method limit of quantification (MLQ];
Same as "none detected” at @ concentration equal to or exceeding the MLQ |
. Standard pH units.

. The 19 January 2001 sample is the initial sample collected after the Arch Chemicals bullding

Monitocring Report Mo. 10°, prepared by Duffield Associates, Inc. and dated January 2008, and must
be evaluated wilhin the context of that report.

EXCELWD65CB. TABLE XLS
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AVECIA INC.
WATER RESOURCE MANAGEMENT

TABLE 1
SUMMARY OF QUARTERL Y/SEMI-ANNUAL GROUNDWATER ANAL YSES(4)
MONITOR WELL #1
Total Chemical Total
Dissalved | Oxygen Organic Total
Sample Conductivity | Saolids Demand Carbon Carbon
Date pH | (umbosiem)™| (mgi)™ (mgll) (mglm) {mgh)
07 Aug 2000 5.79 105, &0, <f, <1, 1.7
03 Feb 2000 547 166, 110. <f, 1.2 8.5
18 Nov 1285 573 24 55, a4 1.2 15.5
17 Aug 1998 538 130. 77. <8, <1, 25,
12 May 1999 5.58 164, 17, <A, <1, 30,3
19 Feb 1299 8.25 835 §1. 10.2 <1, 10,
10 Mov 1998 7.40 ar.7 r <8, <1, 14,
07 Aug 1938 5.61 138, TT. <8, =1, 2.5
OF May 1208 5.48 108. Y. <8, =1, 24.5
27 Feb 1908 .52 98.4 57 <8, =1, 9.8
24 Nov 1987 5 &8 T6.9 58 <H, =i, 12.2
11 Aug 1987 8.28 251 60. =8, =1 14.7
08 May 1097 6,60 118. 77 <8, =1. 13.7
11 Feb 1207 538 819 46 148 =1, 10.1
22 Nov 1896 5T 138, 115 =B <1, 24.9
14 Aug 1998 582 121, B0, =7 <, 18,
17 May 1996 624 12, 70, 7. 2. 17.
13 Feb 1998 5.82 121. B0, <. <1, .
21 Nov 1885 5.680 136. 80, <7, <1, 23
23 Aug 1805 561 181. 110, <T. <1. 2. I
08 May 1895 589 164, 100. =T. 1. 19.
10 Feb 1995 5.68 156. 110. =7, <1, 21.
09 Now 1954 5.49 175. 110. «T. 1. 25,
19 Aug 1994 5.53 171, 120, 7. 1. 25,
23 May 1994 5.57 320, 170. <50, 2 .
18 Feb 1994 ¥ 6.31 3. 220. Wi 1. 3.
14 Doc 1993 5.35 262, 160. <50, <1, 28,
|__27 Aug 1903 H 582 219, 150. 12, <1, 25
Pre-Recharge Basin
Avernga (mean) 583 284, 177, — — 28.7
Minimum 535 219. 150, - <1. 28.
Maocmum 6831 3ri. 20, — 9. 49,
| Post-Recharge Basin
Avarage (mean) 5.78 136.4 a6, - — 168.8
Minimum 5.38 TE.0 48, <7, <1 85
Maximum 7.40 320, 170 148 2 n
NOTES: 1. umhosicm = umhos per centimeter
2. mg = milligrams per fiter [approximate parts per millicn (ppm)]
3. NVA = Not Analyzed
4. Recharge sysiem completed and brought on line in May 1994, Samples

collacted prior to May 1994 are indicative of pre-recharge groundwater conditions,
. This table i part of 8 report entithed, “Water Resource Management Plan,

Water Resource Monitoring, October 2000 Raporting Period, Repart No. 137, for

Avecla Inc, and should be viewad only in the context of that repornt.
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SUMMARY OF QUARTERLY/SEMI-ANNUAL RECHARGE WATER ANALYSES(5)

AVECIA INC.

TABLE 2

RECHARGE BASIN

WATER RESOURCE MANAGEMENT

Total Chamical Total
Dissolved | Oxygen Organic Total
Sample Conductivity Solids Demand Carbon Carbon
Date pH | (umbosiem)™ | (mga)® (mgh) {mgi) (mgi)
18 Sap 2000 487 213 <30, <f. 1.7 <
17 Mar 2000 617 a7 <30. <8, <1 24
12 Dac 10040 585 10.1 <30, <8, 2 22
16 Sep 1999 579 173 <30, <A, =1, <2
24 May 1999 514 131 =30. B 19 26
18 Fab 1000 T.68 17.0 <3). <4, 1.2 24
130 Dec 19088 T7.00 232 =30, 9.1 28 31
Oct 1968 6.10 239 <30. a2 27 aa
o8 May 1908 6.2 14.1 <30. <8, 18 27
23 Feb 1068 485 19.6 =30 8.3 20 2.4
10 Dec 1997 4.80 70.8 48. 322 0.8 88
20 Aug 1997 7.81 6.4 <30, <A, 1.1 <2,
103 Juna 1887 428 45,3 <30, <8, 21 26
25 Fab 1887 8.25 1.5 <340 <8, <1. =2
|26 Nov 1966 T.18 Br.7 &0, a5 28 11.5
13 Aug 1908 0,29 193, 130, 18, ' 15,
28 May 1058 485 34, <30, 18 7. 1
06 Mar 1068 571 38, <30, 2, 8 [
07 Nov 1985 570 45, <30, 3r. 1. 11.
22 Sep 1905 7.16 16. <30, 15, & T
02 May 1085 568 10. <30, <7, 2 2
23 Feb 1985 529 102 90. &4, 23, .
16 Nov 1564 523 18 <30, <7, a i
01 Nov 1904 662 18. <30, 18, ' 4,
28 July 1994 478 7. =30, <A, 8, 8
05 May 1994 484 4. <30, <50, 12, 10,
Average (maan) 6.03 35.4 - - aam —
Minimim 4.26 6.4 <340, <7, <1, 2,
Maximum 9.29 183, 130, a8, 23. 21,

NOTES:

1. umhogicm = umhos per centimetar
2. mgfl = miligrams per liter [approximate parts par million {ppm))
3. Racharge basin background sample collected May 1854, whan recharge
systam from building was connected.
4, This table is pari of a report entitled, “Water Resource Management Pian,
Waler Resource Monitoring, Oclober 2000 Raporing Penod, Report No. 13.° for
Avecia Inc. and should be viewed only in the contes of thal report.
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AVECIA - BIOCIDES LABORATORY AND COLOURS BUILDING
COMBINED STORMWATER RECHARGE SYSTEM MONITORING

Table 1

DEPTH TO GROUNDWATER IN MONITOR WELL, MW-2

I Depth tﬁrmndwataf
(Feet)
I Below Top Below Height of Water In
Date Measured' ' of Casing | Grade'' Well (Feet)™
26 Apr 2005 3225 300 14.65
14 Dec 2004 33.2 30 05 9.7
D9 Aug 2004 33.3 3705 TIG
08 Apr 2004 34.4 3215 12.5
2003 34.65 324 12.25
08 Aug 2003 345 322 12.45
D4 Apr 2003 3545 332 11.45
04 Dec 2002 37.2 34.05 ki
OF Aug 2002 3725 35.0 965
15 Apr 2002 370 34.75 ]
21 Dec 2001 36 .4 3415 10.5
21 Aug 2001 35.55 33.3 11.35
D4 Apr 2001 a5 85 33.6 11.06
D4 Jan 2001 36 25 240 10.65
20 360 | 3375 10,9
Averggu !meanl | 35.3 330 116
High (04/26/05) 33.25 30.0 1465 |
Low (08/07/02) 37.25 350 965 |

NOTES:

1. The poriod of record for dapth to groundwater monitoring commaenced 209 November 2000, prior
to the Blocides Labaralory building rechame syslem being pul inlo operation in December 2000.

2. Based on well casing stick-up = 2.25¢ feet above ground surface grade at well site.

3. Based on wall botlom depth = 46 .9+ feat below top of well casing.

4. Tha 16 Dacember 2003 water level s the initial water lavel moasured aftar the combined rechargs
system was made fully operational on 01 Dclober 2003.

5. This table is part of a report filed “Avecia Inc., Biocides Laboratory and Colours Building,
Combined Recharge System, Monitoning Report No. 4.7 prepared by Duffield Associates, Inc. and
dated Saptember 2005, and must be evalualad within the contaxt of that report.
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AVECIA - BIOCIDES LABORATORY AND COLOURS BUILDING
COMBINED STORMWATER RECHARGE SYSTEM MONITORING

Table 2

SUMMARY OF INDICATOR ANALYSES
GROUNDWATER MONITOR WELL, MwW.-2

= = = ———
Analysis """
[ l Carbon (mgf)
Chemical
) Dissolved | Conductance Damand
Sample Date pH' Solids (mg/l) | (umhosicm) Total Total Organic|  (mg)
26 Apr 2005 6.1 3.0 “G1.0 3.3 <20 <B0
14 Dec 2004 59 73.0 901, 32 =20 0
09 Aug 2004 6.4 098 5 156, 8.4 =2.0 8,0
08 .ﬁE 2004 5.2 6o 0 aT3 8.7 il <Z0 =8.0
16 Dec 2003 58 92.5 136 6.0 <20 <B.0
08 Aug 2003 54 | 210 357 56 <2.0 <8.0
[ 04 Apr 2003 56 - 066 5.1 <20 <50 |
04 Dec 2002 5.84 69. 109, 9.7 <20 B0 |
07 Aug 2002 570 73. 004 76 <20 <80
15 Apr 2002 5.65 84 T3T. L =20 <B0 |
1 Dec 2001 5.66 75. 00, 7.5 <20 <80 |
21 Aug 2001 574 &3, 114, 8.4 < 2.0 <80 |
04 Apr 2001 566 a1 122, 178 =10 <80 |
04 Jan 2001 ™ 569 13 117. 202 11 -:_E'I]_r
=
Recharge
29 Nov 2000 ™ 568 75. 126. 13.9 =10 < 8.0
ost Recharge
Mean 581 86, 120. 8.7 —
Median 572 78. 112, 76 <20 = 8.0
Max. 6.4 210, 357 20.2 < 2.0 < 8.0
Min. 5.4 430 BT O 33 — -
MNOTES
1. Abbraviatons and Symbols
mgil milligramis per liter lapprogimately parts per million {ppm)]
pmhos/cm micromhos per centimater
< less than [The number that follows is the labormtory method limit of quantification (MLO);

Same as “none detected” at a concentration equal to or exceading the ML

2. Standard pH units,

3. Thae 29 Novamber 2000 sample was obtained before the Biocides Laboratory buslding recharge system was
put into operation in Decambar 2000. Tha 04 January 2001 sampls is the intial sample, collected after the

syslem was pul into oparation
4. Combined recharge system made fully operational 1 October 2003, The 16 December 2003 sample is
tha initial sample, collectad after the combined recharge system was made fully operational
5. This table is pan of a repon titled “Avecia Inc., Biocides Laboratary and Colours Building, Combined Rechamge
System, Monitoring Report Mo, 4, prepared by Duffield Associates, Inc. and dated September 2005, and must ba

SRR R 1 S I — S —— |
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Table 3

AVECIA - BIOCIDES LABORATORY AND COLOURS BUILDING
COMBINED STORMWATER RECHARGE SYSTEM MONITORING

SUMMARY OF INDICATOR ANALYSES
COMBINED RECHARGE SYSTEM INFLOW WATER

72

p—
Analysis "
Carbon {mg/T) Chemical
Total Specific Oxyoen
Dissolved | Conducance Damand
Sample Date pH @ | Solids (mg) | (umhos/cm) Taotal Total Organic (mgil)
68 =30. 237 kX 75 B0
14 Jan B.7 <30, 18.0 28 <20 =80
12 Nov 2004 6.2 13% . 20.4 3 da 2.8 &8
02 Apr ﬁﬁm_‘i 5.1 <30. a1 2 27 <B.0
17 Dec 2003 6.6 =30. 25.7 2.5 2.2 <8.0
04 Sep 2003 6.8 <30, H34 6.4 <2.0 8.5
11 Apr 2003 7.7 385 704 50 =20 B0
11 Dec 2002 6.32 47, 620 | 64 4.15 146
10 Oct 2002 6.91 < 30. 453 50 4.2 10.5
14 Jun 2002 5.85 <30 19.9 2.4 2.5 <80
————————— e s
14 Dac 2001 4.93 < 30. 20.0 4.5 2.0 86
24 Sap 2001 5.74 = 30. 16.3 3.0 26 97
22 May 2001 4 .50 < 30. i5.4 35 2 8.7
10 Jan 2001 ™ 482 < 30. 4T 2.5 17 =80 |
Meaan 6.08 — 340 39 p— —
Medan 6.3 < 30. 28.6 3.5 24 ana
M 7.7 47. 70.4 6.4 4.2 14.6
Min 4.50 < 30. 155 24 “<2.0 <B.0
e




AVECIA INC.

WATER RESOURCE MANAGEMENT
TABLE 1
SUMMARY OF QUARTERLY/SEMI-ANNUAL GROUNDWATER ANALYSES™
MONITOR WELL #1
Total Chemical Tatal !
Dissolved | Ouygen Grganic Tatal
Samplo Conductivity Sadichs Damand Carbon Carton
— B oetostn7] pmpnf® | imoh | (mom | imon
07 Aug 2002 564 191 172 <8, <2 14
05 Feb 2002 573 TE.0 53 < <2 9B
21 Aug 2001 5.60 128 BS. <8, 2 a1 |
07 Feb 2001 5.0 108, T8 <8 1.2 1m0
OF Aug 2000 578 108, &0, <8 =1 17
03 Faly 2000 5.47 i [] 110, <8 1.2 a5
18 Mov 1998 5,73 B4 [ a4 1.2 155
17 Aug 1998 5.8 130, 7 =, =, 5.
72 May 1999 5.58 184, T iy pr 203
19 Feb 1999 .25 ) 8. 02 ) 10
18 Mo 1598 T.40 arr 72, B, <1 14
OF Aug 1998 881 136, 77. <. <1, 2i.8
07 May 1998 540 108 87. <B. <1 2.8
Z7 Feb 1998 6.532 a4 57. <h. <1. 0.8
24 Mov 1997 5.58 Ta0 A9, =B, =1, 122
11 Aug 1997 628 85.1 80. <B. =1 14.7
D8 Moy 1957 680 118 7. <h LS| 147
1 Fab 1287 538 na 45. 148 1 01|
22 Now 1996 [l 198, 115. <f. <1, 24.9
14 Aug 1996 62 121 8 7. <1, 19
17 May 1905 624 12 ™ <7 F 17
13 Feb 1996 582 121 B0, <7, =y 21
21 Mav 1905 560 136. o0, 7. <. n
23 Aisg 1905 541 181, 110. <7. <, n
08 May 1006 569 164, 100, <7, 1 10
10 Feb 1985 5.68 166. 140, <7, <1, .
08 Mo 1984 5,48 176 110 =T. 1. el
18 Aug 1984 5.83 171, 1290, T 1. 8,
23 May 1094 8.57 azo 170. =50, 2 n,
18 Fab 1054 .31 ar. . M, 30 i a3,
14 Dec 1953 §.38 282 184, <50, € 28,
Fid Eg 1983 M 5.82 218 150 12, il 28,
Avaraga (mean) 5.83 284 7. - e a7
[T 535 FITY 180, - <1 28,
A N . 2. - 1. al,
[ Post Recharge Blasn
Averagn (mesn| 580 135. 86, — - 17T
Miriim um 538 769 45, <7 < 85
Makimum 7.40 320. 170, 148 2 £
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AVECIA INC.
WATER RESOURCE MAMAGEMENT

TABLE 2
SUMMARY OF QUARTERLY/SEMI-ANNUAL RECHARGE WATER ANALYSES™
RECHARGE BASIN #1
Total Chemical Total
Dissoived | Oxygen | Organic Total
Sampie Congductivity | Solids | Oemand | Carbon Carbon
Date pPH | (umhosiem)™| (mgn™ img) (mgn) (mgn)
10 Dot 2002 6.11 9.6 <30, =B, 26 2.2
18 Mar 2002 5.86 153 <30, <f, <2, 2.4 |
24 Sep 2001 9.90 20.7 77. 3315 ] 9.4
|05 Feb 2001 5.64 6.6 <30. =8. <1. =<2,
|19 Sep 2000 497 21.3 <30. <8, 17 =32,
17 Mar 2000 617 8.7 <30, =8, <1, 2.4
12 Dac 1999 585 10.1 <30, =8, 2 2.2
16 Sep 19949 579 173 <30, <8 < 2
4 May 1999 §.14 131 =30, <8, 18 26
118 Feb 1999 7.68 17.0 <30, <f, 1.2 2.4
30 Dec 1998 7.00 233 <30. a1 28 3.1
08 Oct 1998 6.10 239 <30, 9.2 27 3.8
Pu. My 19598 6.21 14.1 <30, <8, 19 2.7
23 Feb 1998 4,66 19.6 <30, B3 20 2.4
10 Dec 1947 4,80 T0.6 46. 322 28 29
20 Aug 1997 7. .4 <30, <@, 1.1 =2,
June 1997 476 46.3 =30, =H, 21 2.6
25 Feb 1997 8.25 11.5 =30, <@, =1, “2,
26 Nov 1996 T.16 B7T.7 60, A5 28 115
13 Aug 1996 9,29 193, 130. 18. 4. 15,
(|28 May 1396 465 34, <30, 18. T. 8
| 06 Mar 1996 5,71 3, <30 2. 8. 3
OF Mov 1995 5.70 45, <30, aw 11. 11.
22 Sep 1995 T.16 16 <30, 19, & T.
02 May 1995 5.68 10 <30. “f, 2. 2.
23 Feb 1995 5.29 102 0. L] 23, Fl
16 Mov 1994 5.23 19 <30. «7 3 3
1 Nov 1994 6.62 18, <30. 15, y 4 I
28 July 1994 4.76 27, <30, <50, 9. 8.
06 May 19947 4,84 54, <30, <50, 12, 10.
Average (maan) B.15 358 — _ o
Minimum 4.26 6.4 <30, <7 <1 <2
Waximum 9.90 164, 130. (i1 23 21
— Em— — b e
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AVECIA - BIOCIDES LABORATORY BUILDING
STORMWATER RECHARGE SYSTEM MONITORING

Table 1

DEPTH TO GROUNDWATER IN MONITOR WELL, MW-2

— =

(Feet)
Below Top Below Height of Water In
Date Measured'"’ of Casting | Grade™ well (Feet)™
21 Dec 2001 36.4 34.15 10.5 u
21 Aug 2001 35,55 333 11,35 I
04 Apr 2001 35.85 336 11.05
04 Jan 2001 36.25 34.0 10.65
29 Moy 2000 36.0 3375 10.9
|
— -_——
NOTES:

1. Tha penod of record for depth to groundwater monitoring commancad 28 November 2000,
2. Baged on well casing stick-up = 2,25+ feat above ground surface grade at well site.

3. Based on well botiom depth = 46,9+ feel below lop of well casing,

4. This table is parl of a report titled “Avecia Inc., Blocides Laboratory Building, Monitoring
Report No. 2 (November 2001)," prepared by Dulfield Associsies, Inc. and daled

January 2002, and musi ba evaluated within the conlext of that repord.
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AVECIA - BIOCIDES LABORATORY BUILDING
STORMWATER RECHARGE SYSTEM MONITORING

Table 2

SUMMARY OF INDICATOR ANALYSES
GROUNDWATER MONITOR WELL, MW-2

Analysis ‘"
Carbon {mgi) Chemical
Total Specific Oxygen
Dissolved | Conductance Demand
Sample Date pH™ | solids (mg/) | (umhoslcm) Total | Total Organic|  (mg)
21 Deg 2001 5.66 75. 109, 7.5 <2.0 < 8.0
21 Aug 2001 5.74 85. 114, 8.4 =20 < 8.0
04 Apr 2001 5.66 81. 122. 17.8 <1.0 <8.0
04 Jan 2001 ™' 5.68 6. 117, 20.2 1.1 =8.0
29 Nov 2000 © 5.68 75, 126. 139 <1.0 < 8.0
MOTES:
1. Abbreviations and Symbals
migdl milligrams per liter [approximately parts per million {ppm}]
pminosicm micrombos per centimeter
< less than [The number that follows I the mathod limit of quantfication (MLO);

Same as "none detected” at a concentration equal to or exceeding the ML)

2. Standard pH units.

3. The 29 Movember 2000 sampla was obtained before the recharge systemn was put into operation n
Decamber 2000. The 04 January 2001 sample is tha initial sample, collected after the system was put
into operation.

4. This table is part of a report titled "Avecia Inc., Biocides Laboratory Building, Monitoring Report Mo, 2
{November 2001),” prepared by Duffield Associatas, Inc. and dated January 2002,
and must ba evaluated within the context of that report.
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AVECIA - BIOCIDES LABORATORY BUILDING

STORMWATER RECHARGE SYSTEM MONITORING

SUMMARY OF INDICATOR ANALYSES

Table 3

RECHARGE SYSTEM No. 2 INFLOW WATER

Analysis *"
Carbon (mgf) Chermical
Total Specific Cygen
Dissolved | Conducance Darmand
Sample Date pH® | solids {mg/l} | (pmhos/cm) Total Total Organic (mgh)
14 Dec 2001 493 = 30. 20.0 4.5 2.0 a6
24 Sep 2001 5.74 < 3. 16.3 3.0 26 9.7
22 May 2001 4.59 < 3. 35.4 3.5 32 8.7
19 Jan 2001 ™ 4.82 < 30. 19.7 25 1.7 <80
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ZENECA REPROGRAPHICS FACILITY
WATER RESOURCE MANAGEMENT

TABLE 1

SUMMARY OF QUARTERLY GROUNDWATER ANALYSES™

MONITOR WELL #1
I l Total | Chemical | Total ‘
Dissolved  Oxygen Organic Total
Sample Conductivity | Solids Demand Carbon Carbon
Date PH (umhosicm)™ | (mgm)™ (mgh) | (mgh) {mg/l)
11 Feb 1997 538 919 45 ﬂ:_;/ <1 10.1
22 Nov 1996 571 198. 115, <8, <1, 249
14 Aug 1996 562 121, 80. <7. <1 19.
17 May 1996 6.24 112, 70. <. 2 17.
13 Feb 1996 562 121, 80. «<T. <1, 21.
21 Nov 1995 5.60 136, 80. <7. =1, 23.
23 Aug 1995 5.61 181, 110. <7. <1, 22
09 May 1885 569 164, 100. <7. 1. 19
10 Feb 1095 5.68 158, 110 <7. <1, 21
09 Nov 1994 5.49 175. 110 <7 1 25.
19 Aug 1994 5.53 171, 120. 7. 1. 25.
23 May 1994 5.57 320. 170. <50, 2 k|
18 Feb 1994 6.31 371 220. M, 3 1 33.
14 Dec 1993 " 535 282, 160. <50, =1, 28.
27 Aug 1993 ™ 582 219. 150, 12, <1, 25.
";':; :5:' 568 187, 115, - - 23,
Minimum 5.35 919 48 <7. <1, 10.1
Maximum 6.3 an. 220. 14.8 2. k
NOTES: 1. umhasicm = umhos per centimeter
2. = milligrams per liter [approximate parts per million {ppm)]
3. NFA = Mot Analyzed
4. Recharge system completed and brought on line in May 1984, Samples

collected prior to May 1984 are indicative of pre-racharge groundwater conditions.

. This table is part of a report entitled, “Water Resource Management Plan,

Water Resource Monitoring, May 1997 Reporting Period, Report No. 77, for the
Zeneca Reprographics Facility and should be viewed only in the context
of that report.
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ZENECA REPROGRAPHICS FACILITY
WATER RESOURCE MANAGEMENT

TABLE 2

SUMMARY OF QUARTERLY RECHARGE WATER ANALYSES"!

RECHARGE BASIN #1
Total Chemical Total
Dissolved Oxygen Organic Total
Sample Conductivity | Solids Demand | Carbon Carbon
Date PH | (umhosicm)™| (mgm)™ (mgil} (mgll) (mgfl)
25 Feb 1897 8.25 11.6 <30, <8, <1 <2.
26 Nov 1996 7.18 87.7 60, 8.5 28 115
13 Aug 1996 9.29 193 130. 18. 4 15.
28 May 1996 4 65 4. <30. 18. 7 8
06 Mar 1996 571 3s. <30. 21. ]
07 Nov 1995 5.70 45, <30. ar. 11 11
22 Sep 1995 7.16 16. <ap, 19. 6. .
02 May 1295 5.68 10. <30. <7 2 2
23 Feb 1985 5.29 102. 90, 68 23 21.
16 Nov 1994 5.23 19. <30. <7 i i
01 Nov 1994 662 18. <30 15. 4, 4
28 July 1994 476 27. <30, <50, 9 8
06 May 1994™ 484 54. =30 <50, 12, 10,
|(Mean o * _ _ . -
[Minimum 465 10. <30. <7. <1 <2.
IMaximum 929 193. 130. 68. 23 21.
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GLENDALE WEST
STORMWATER RECHARGE 5YSTEM MONITORING

Tabla 1

DEPTH TO GROUNDWATER IN MONITOR WELL

- - i
Cepth o Groundwatar
(Feet)
Below Tap Balow Height of Waler In
Date Measured™ of Casing | Grade'' Well (Fest)™
n
16 Nov 2004 [ 41.25 |1 165
| 11 Aug 2004 4455 424 132
29 May 2004 461 4395 11.6
01 Mar 2004 4675 44 8 10.95
14 Nowv 2003 47 65 455 10 05
30 Jul 2003 71 48,1 45 65 9.6
I‘ — ——
NOTES

1 Tha penod of record for depth to groundwater monitonng commenced 30 July 2004
¢ Based on well casing stick-up = 215+ feet above ground surface grade at well sils
3, Baged on wall bolom depth = 57 7+ faet below top of well casing
4, The 30 July 2004 sample was collecied prior o the stormwater rechange system
wins pul inlo operation
5. This Table is part of a report, titted "Glendale Wast, Stomewaler Rechange
Syatem, Monitonng Report Mo. 3.7 preparesd by Dutfield Associales, Inc. and
dated May 2005, and must be evaluated within the contest of thal repo.
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STORMWATER RECHARGE SYSTEM MONITORING

GLENDALE WEST

Table 2

SUMMARY OF INDICATOR ANALYSES
GROUNDWATER MONITOR WELL

LH

Analysis

Carbon {mgf) Charmical

Tatal Specific Cxygen

Dissolved | Conductance Demand
Sampls Date pH @ Solids (mgl) | (pmhosiem) Tolal Total Organic| _ (mg/)
16 New 2004 57 51 766 5.3 =20 <8.0

11 Aug 2004 6.1 171 308 B.5 220 <BD
27 May 2004 6. [ 259, 392, 124 <20 <B.D
01 Mar 2004 5.8 254, 421, 138 <20 <8.0
14 Nov 2003 6.0 141, 222 138 <20 <500
30 Jul 2003 Y 5.7 193, 339 183 =20 616
NOTES:

1 Abbreviatons and Symbols
milligrams per liter [approximalely parts per million {ppm))
micromhos per centimelern
less than [The number that follows s the laboralory method limit of guantification [MLG),
Same as "none detected” at a concentration equal 1o or exceeding the MLO |

Lt

g
wmhosicm
<

Standard pH units
. The 30 July 2003 sample was obtaned before the racharge system was made oparatonsl

This Table is part of a repart. titled "Glendale West, Stormwalter Rechange System,

Manitoring Report Mo, 3." prepared by Duffield Assocates, Inc and dated May 2005,

and must be evabtuated witin the corlext of thal repon
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GLENDALE WEST
STORMWATER RECHARGE SYSTEM MONITORING

Table 3

SUMMARY OF INDICATOR ANALYSES
RECHARGE SYSTEM INFLOW

Anzlysis ™
Carbon (mg/) Chermical
Talal Speciic Oxygen
Dissolved | Conduciance Demand
| Sample Data'" pH ™ Solids (maf) | {pmhosicm) Total Total Organic|  (mg/l)
12 Mov 2004 4.5 <30.0 201 2.3 2.5 84
12 Jul 2004 42 | =300 658 7.6 7.5 86
03 Feb 2004 51 <30.0 21.3 <2.0 <20 B0 |
11 Dec 2003 6.1 <300 14.4 <2.0 <20 <500 |
27 Oct 2003 6.6 =300 44 .4 51 3.0 =50 0
MOTES:
1 The peniod of record commenced with the initial waler sample, collectad on 27 Oclober 2003
2. Aboresiations and Symbols
gl milligrams per iter [approgamately pars per million (ppmj)
wmhosfcm micromhos per centirmeater
< less than [The number that follows is the Iaboratory meathod imil of quantification (MLQ);

Same as “none detected™ at a conceniration equal to of exceeding the MLO.|
3. Standard pH units
4. This Table is pan of a repor, tilled “Glendale Wesl, Siormwater Recharge Sysiem,
Monitoring Repon Mo, 3, prepared by Duffield Associates, tnc. and dated May 2005
and maust be avalualed within the context of thal reporn,
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GLENDALE WEST
STORMWATER RECHARGE SYSTEM MONITORING

Table 3

SUMMARY OF INDICATOR ANALYSES
RECHARGE SYSTEM INFLOW

Anzlysis ™
Carbon (mg/) Chermical
Talal Speciic Oxygen
Dissolved | Conduciance Demand
| Sample Data'" pH ™ Solids (maf) | {pmhosicm) Total Total Organic|  (mg/l)
12 Mov 2004 4.5 <30.0 201 2.3 2.5 84
12 Jul 2004 42 | =300 658 7.6 7.5 86
03 Feb 2004 51 <30.0 21.3 <2.0 <20 B0 |
11 Dec 2003 6.1 <300 14.4 <2.0 <20 <500 |
27 Oct 2003 6.6 =300 44 .4 51 3.0 =50 0
MOTES:
1 The peniod of record commenced with the initial waler sample, collectad on 27 Oclober 2003
2. Aboresiations and Symbols
gl milligrams per iter [approgamately pars per million (ppmj)
wmhosfcm micromhos per centirmeater
< less than [The number that follows is the Iaboratory meathod imil of quantification (MLQ);

Same as “none detected™ at a conceniration equal to of exceeding the MLO.|
3. Standard pH units
4. This Table is pan of a repor, tilled “Glendale Wesl, Siormwater Recharge Sysiem,
Monitoring Repon Mo, 3, prepared by Duffield Associates, tnc. and dated May 2005
and maust be avalualed within the context of thal reporn,
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GOVERNOR'S SOQUARE
WATER RESOURCE MAMAGEMENT

Table 1
SUMMARY OF ROUTINE GROUNDWATER ANALYSES

Dissolved | Conductivity | Total Organic| Total Carbon | Barium
Sample Date pH Solids (mgh) | (umhes/cm) [Carbon (mgh)|  (mg) (mg)
Apr 2003 8.7 B3.5 178, | =2 27 D.14
Apr 2002 5.80 162, 286, <2.0 57 0.185
2001 813 73, 133, <10 55
Oet 2000 577 A8, 118, <10 4.6 ND
Ape 2000 5.91 B, 127, <1.0 3.2
Oet 1989 B.12 40, 771 <10 3.0 ND
Apr 1989 6.20 82, 127 <10 42
Oct 1586 550 43, 96.6 <1.0 32 ND
Agr 1998 573 B4, HE 4 <1.0 47
Ot 1997 8.64 7. 144, <10 B.5 ND
Apr 1997 5.93 B5 123, 1.0 4.0
Oct 1996 745 B0, 94, <1.0 4. ND
Apr 1996 6.22 130, 230. 1. F3
$ 8.57 50. 53. =1. <2. ND
Apr 1995 503 50, B4 <1. a
Jan 1995 5.09 =30, 42 =1. <2
Oct 1994 5.85 BD. B7 <1, 4. ND
Jul 1994 508 BO. 87 <1, 9.
Apr 1994 5.94 B0, o4, 2 2.
Feb 1994 575 30. BE, =1, 3.
Oct 1593 561 =30, 45, 1. =2, ™D
Jul 1893 6.12 40. B3 18 3,
Apr 1993 5.76 50. 65. 0.8 7
Jan 1983 B.15 50. 75. <0.5 3
Oct 1992 5.97 40. B3, <0.5 2 ND
Jul 1982 5.092 E0. 103 1.2 2.
Apr 1992 6.17 E0. 137. 13 7.
Jan 1992 585 50. 132. 16 5.
Oct 1991 568 B0. B0. <0.5 3. ND
Jul 1551 B.12 40. B2. 13 ry
% 1991 571 70, 103. 04 4.
Average (mean) 5.98 B8. 143, 1. 7. ND
Minimum 572 70. 118, 1. 3
Maoamum — B.51 125, 159, 11. ND
~Post-Recharge Basin
Average (mean) 6.05 B1. 106. - a7 MO
Minimum 581 <30 42 <05 <2, ND
Maxmum 745 62 788 Z ) 0.185

MNotes:

1. umhosiom = umhos per cenmeter, mg/l = milligrams per liter,

HID¥< = not detected at the laboratory minimum guantification limit.
2 Pre-Recharge Basin #3 summary s based on T samples, collected prior to February 1891,
when Recharge Basin 23 came ondine. Post-Recharge Basin #3 summary is based on
31 sampdes obtained on a gquarterly interval, beteeen Apeil 1991 and Apnl 1995, on a
semi-annual (Apnl and Ociober) interval between Apnl 1935 and Aprl 2004, and an annual
interval after April 2001.

3. Average (mean) value shown for Total Dessobved Solids, Total Organic Carbon, and

Total Carbon = calculated using < (less than) levels equal o zero.
4. Tras tabke = part of 3 repont entitied, “VWaler Resource Management Pian, Waler Resource

Monitoning. Apnl 2003 Repodting Period, Report No. 38, for Governor's Square.”

and showld be viewed only in thal conlexd.
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GOVERNOR'S SQUARE

WATER RESOURCE MANAGEMENT
Table 2
SUMMARY OF ROUTINE GROUNDWATER ANALYSES
MONITOR WELL #2
I Toa
Dissolved | Conductivity | Total Organic| Total Carbon
Date PH Solids (mg#) | (umhosicm) |Carbon (mg)]  (mgM | Barium (mgM|
r 200 6.2 188. 998 =20 156 FE]
Apr 2002 576 | 211 e 1 <20 12.3 0.221
Ot 2000 5.74 173. 302, =10 N7 0.200
Apr 2000 577 167 k] G 16
Oct 1999 582 136, 200. <10 106 0.13
185 5.80 137. Tad, =0 136
Oct 1998 584 138, 200, a0 13.6 0.11
Apr 1998 568 161 108, =10 16.0 |
Oct 1997 6.22 174. 229, <1.0 107 0.10
Apr 1887 565 [Ty 172. =10 115
Oct 1996 .20 100 161, <1.0 13. 0.11
Apr 1968 6.00 100. 148, 1 14
Oct 1995 596 100. 162. <1, 12, [KE
Apr 1895 570 110. 148_ <1 12
Jan 1995 588 100, 157, 2. 12,
Oct 1954 5 B1 100. 164. <1, 12 ND__ |
Jul 1994 588 0. 140. 1. 13.
Apr 1954 5,88 100. 146. 2 8.
Feb 1994 574 B0. 148. =T, 10.
1093 583 B0, 145 1 9. 0.055
Jul 1993 601_ | 100 138, 35 70.
Apr 1993 578 80. 134, 0.8 ]
Jan 1993 597 50. 134, 09 B,
Ot 19 581 70, 143 05 8 0.05
Jul 1992 5594 80, 157, 0.7 5.
Apr 1882 608 80, 144. 34 B
Jan 1992 576 110. 142, 12 4.
Oct 189 583 100. 137. 0.5 B. 0.07
Jul 1991 6.04 100. 151. 0.8 7.
1991 585 100. 153. 0.6 [
PR BT
Average (mean) 8,08 181 183, 0.6 7.
Minimum 578 100. 151, <0.5 ) ND
Maximum 6,34 270, 266 1.5 9, 0.06
Post- in #3
Average (mear) 5.89 118, 183, - 10.7 0.11
Minimum 5.68 70. 134, 0.5 4. ND
~ Maxirmum B2 211, J80, 3.5 18.6 0221 |
e —— = p—

Nates

1. umhosicm = umhos par centmeter, mgh = miligrams par Mer,
NDV< = no! detected at the laboratory minemum quantification kit

2. Pre-Recharge Basin #3 summary is based on 7 samples, collacted prior to February 1981,
when Recharge Basin #3 came onine. Posl-Recharge Basin #3 summary is based on 31 samples,
obtained an a quarterly interval betaman April 1991 and April 1995, on a sami-annual (Apn and October)
intarval between Apsil 1985 and Agpril 2001, and on an annual basis aftar April 2001

1 Average (mean) value shown for Total Dissolved Sohds, Total Orgamic Carbon, and
Total Carbon is calculated using < (less than) levels equal to zero

4. This tabie = part of a report entitied, “Water Resource Management Plan, Waler Resource:
Monitoring, April 2003 Reporting Pariod, Repad No. 38, lor Governors Square,” and
should be viewsd onfy i that conbext
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GOVERNOR'S SQUARE
WATER RESOURCE MANAGEMENT
Table 3

SUMMARY OF ROUTINE STORMWATER INFLOW AMALYSES
RECHARGE BASIN #3

Dissclved | Conductivity | Total Organic | Tetal Carbon | Barium
Sample Date pH Solids (maf) | (umhosfem) | Carbon (maifl) {mg/l) {mg)
— —_—
Apr 2003 6.6 <30, 472 23 4.3 ND
[ May 2002 433 <30. 34.3 22 24 ND
¥ 74 <30. M:[_T-.l 52 1
Nov 2000 504 52. BO B3 8 ND
Apr 2000 785 <30 43.5 49 6.1
[ Oct 1000 5.45 <30. 39.8 47 5.6 ND
Way 1553 586 <30 50.3 6.8 8.2
Oct 1998 6.43 a7. a1 6.9 8.7 ND
Way 1558 6.65 <30, 2.8 6.7 93
Oct 1987 6.24 <30. 48 1 4.8 78 ND
Way 1697 6.17 ar. 747 | 8BS 16
Oct 1996 7.55 <30, 36. 5. 7 ND
— Apr 1906 7.60 100. 156 5. 10.
% 7905 7.05 30. 21 3. 4, ND
May 1985 6.62 <30. 7. 4. 5.
Jan 1595 7.08 <30 17, 2. 3,
Oct 1994 5.58 40, 55, 7. 7. ND
[—_Juiig04 733 60. 25, ry ry
May 1984 6.41 40, 54, 5. 5.
Feb 1994 5.85 <30. 12, <. <2
= e
t 18993 442 <30. 25. 3, <2 ND
Jul 1993 NS NS NS NS NS
Apr 1893 576 20 26 1.7 <2
Jan 1993 441 20. 44 14 <2.
e e
Nov 1992 573 20 B2 38 4. ND
Aug 1962 741 40. 58, 2.4 5.
Apr 1992 524 30. 63, 3.5 4.
Jan 1992 475 40. T4 g 5.
Nowv 1891 578 <10, 42 29 3. ND
Jul 1891 6.41 20, 73. 78 B
Apr 1961 NS NS NS NS NS
Feb 1991 5.09 60. 102. T.2 7. 0.01 ||
Average (mean) B.21 22 50 4.8 5.7 ND
[Minimum 433 <10. 12 <1 <2. ND
IMaximum 7.85 100. 156. B85 116 0.01

Notes: 1. umhos/cm = umhos per centimeter, mgA = milligrams per liter, NS = not sampled,

MO/« = not detected at the laboratory minimem quantification limil.

2. Manitaring commenced in February 1981, when Recharge Basin #3 came on-ling.

3. Average (mean) valug shown for Tolal Dissolved Solids, Total Organic Carban, and
Total Carbon i calculated using < (less than) levels equal fo zem.

4. This table is part of & report entiled, “Water Resource Management Flan, Water
Resource Moniloning, Apnl 2003 Reporting Period, Report No. 38, for Govemnor's
Square,” and should be viewed only in that context.

Project No. 3837.CC
Duffield Associales, Inc.

August 2003
EXCEL/A837CC s
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GOVERNOR'S SQUARE I
STORMWATER RECHARGE SYSTEM MONITORING

Table 1

DEPTH TO GROUNDWATER IN MONITOR WELL

[ ———— —
Depth 1o Groundwater
(Feat)
Below Top Below | Height of Water in
Date Measured'" of Casing | Grade™ Well (Feet)™
02 Nov 2006 35.3 128 11.2
08 Aug 2006 3515 32 65 11,35
17 May 2006 353 328 1.2
02 Feb 2006 348 32.3 1.7
14 Nov 2005 33.85 31.35 12,65
29 Jul 2005 31.85 29,35 14,65
26 May 2005 315 290 15.0
23 Feb 2005 32.7 30.2 138
14 Nov 2004 3405 31.55 12 45
28 Oct 2004 (4) 34 45 31.95 12.05
==
NOTES:

1. Tha period of record for depth to growendwater monitonng commenced 28 October 2004,
2. Based on well casing stick-up = 2.5= feet above ground surface grade at well sita,
3. Based on well botiom depth = 46,5+ feet below top of well casing.
4. Tha 2B October 2004 measurement was performad bafore the recharge system
was made operational,
5. This Tablke is part of a report, liled "Govemnor's Square I, Stormwater Racharge
System, Monitoring Report No. 5, prepared by Duffield Associaes, Inc. and
dated January 2007, and must be evaluated within the context of that report.
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GOVERNOR'S SQUARE Il
STORMWATER RECHARGE SYSTEM MONITORING

Table 2

SUMMARY OF INDICATOR ANALYSES
GROUNDWATER MONITOR WELL

o
Analysis "’ l
Carbon (mg/l
(mg/) Chemical
Total Specific Oxygen
Dissolved | Conducance Demand
Sample Date pH® | solids (mgh | (umhos/cm) Total | Total Organic| (mgl) |
02 Mov 2006 6.0 96.0 165. 6.0 4.3 <8.0
08 A.ui 2006 2.8 102, 178, 14.0 <20 =80
17 May 2006 59 157. 230. 11.7 <2.0 =3.0
02 Feb 2006 56 88 | 280 140 <20 —<80 |
14 Nov 2005 59 103, ‘Iﬁ. 10.5 fﬁ.ﬁ =<8.0
[ 2O July 2005 | 5B | 125 125 77 <20 G
26 May 2005 56 76.5 125, TA =20 =8.0
23 Feb 2005 57 1.0 122 138 =20 B0
I 11 Nov 2008 a7 T T/B 37 =0 —
—_— e = —
Pra-Recharge I
28 Oct 2004 ™ 56 121 207 87 =2.0 <8.0
Fost Recharge
Mean 5.8 105, 175, 11.0 -— e
Median 5.7 101 165. 11.7 <20 =80 |}
Max. 6.0 1648, 288, 14.0 4.3 =80 |
Min. 5.8 71.0 122 6.0 <2.0 - |
—— —— —— —
NOTES:
1. Abbreviations and Symboils
mg/l miligrams per liter [approximataly parts per million (ppm)]
pumhosicm  micromhos per centimeter
= less than [The number that follows 18 the laboratory method limil of quantification (MLQ);

Same as “none detected” at a concentration equal to or axceading the MLQ.]
2. Standard pH units.
3. The period of record commenced with the sample collected on 28 October 2004, before the recharge
system was made opefational in Octobar 2004,
4, This Table is part of a report, tiled "Governor's Sguare I, Stormwater Recharge Systom,
Monitonng Report Mo. 5," prepared by Duffieid Associates, Inc. and dated January 2007,
and must be evaluated within the context of that report,
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GOVERNOR'S SQUARE Il
STORMWATER RECHARGE SYSTEM MONITORING

Table 3

SUMMARY OF INDICATOR ANALYSES
RECHARGE SYSTEM INFLOW

— —

i

Analysis
Carbon (mg/l) Chemical
Total Specific Oxygen
Dissolved | Conducance Demand
Sample Date'" pH™ | galids (mgh) | (umhesicm) Total Total Organic| (mgf)
08 Nov 2006 58 =30.0 11.2 =20 =2.0 <8.0
01 Sep 2008 6.1 <30.0 21.3 2.7 23 <8.0
26 June 2006 4.9 <30.0 16.7 5.0 <2.0 <8.0
Feb 2006 - - ~ - - -
29 005 50 <30.0 19.8 a1 37 89 |
15 Sap 2005 5.7 <30.0 152 4.1 27 10.7 I
08 July 2005 58 <30.0 168.9 5.6 40 13.0
23 Mar 2005 55 =300 200 <40 <20 <8.0
o e . ey —
Mean 5.7 - 17.1 - - -
Median 58 <30.0 16.8 4.0 2.5 s
I Mix. 6.1 <30.0 21.3 5.6 4.0 130 |
E Min, 4.9 -- 11.2 <20 <20 <8.0 l
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Ms. Stacey McNall
January 21, 2010
Page 5 of 6

December 2009 Quarteri}"Sampling_&_r_c_:ﬂ_ f/" (_"‘:')C",a }< €. -f -& “‘q C{D‘f‘ﬁ I"jj

On December 31, 2009, Atlantic Hydrologic, Ine. reviewed the condition of the sumps and manways
of the stormwater handling system and collected a stormwater sample for laboratory analvsis. As
indicated on the field summary table, the monitoring well did not contain groundwater, Accordingly,
a sample was nol collected [or laboratory analysis.

The stormwater conveyance system appeared to be operational and did not contain any debris or
obstructions, Water was flowing through the svstem and collecting within the infiliration chamber,
Approximately 0.35 fect of waler was measured in the chamber through the inspection porl. The
water flowing through the system was described as ¢lear to partly cloudy. The New Castle County
Airport reported 0.36 inches of precipitation on the day of sampling. However, a large stockpile of
melting snow on the east side of the parkimg lol was also contributing some run-ofT into the
stormrwater handling system.

A table summarizing our ficld observations follows this page. The water sample was collected from
a port that was recenily installed in the infiltration chamber of the water handling svstem. The
sample was collected using a peristaltic pump and placed directly into laboratory prepared bottle
ware, The sample was submilted (o Atlantic Coast Laboratories, Ine. for analysis of the quarterly
parameters included in the water management agreement:

o pH (EPA Method 150.1)
Specific Conductance (EPA Method 120.1)
o Total Dissolved Solids (EPA Method 160.1)
o Total Carbon (EPA Method 415.1)
o Total Organic Carbon (EPA Method 415.1)
o Chemical Oxyezen Demand (EPA Method 410.4).

A copy ol the laboratory report is atlached and the results are summarized as follows, along with the
results collected to date,

Laboratory Results Results Results Results EPA
Paramcicrs Dee 2009 Sept 2009 June 2009 March 2009 MCL
pH 8.37 7.40 T03 375 6.5-8.5%
Conductivity {(umhos) 1,193 174 224 2,350 -
Total Carbon (Mg/L.) 4an 15 19 22 -
TOC (Mg/L) T.0 2.9 3.8 5.3 -
TDS (Mg/L) 614 102 161 1,300 300
COD (Mg/L) ! 52 26 15 46 -
Moles: 1. D'l = milligrams per liter.
2. # Indicates Seconvdacy Standacd, non enforceable, Tor acsthetio effeets (e, taste, odory
3. TOC = Tolal Organic Carbon
4 TS = Total ssolved Solids
5, COD = Chemical Oxypen Demund (CO0)
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LANTANA SQUARE
STORMWATER RECHARGE SYSTEM MONITORING

Table 1

DEPTH TO GROUNDWATER IN MONITOR WELL

Depth to Groundwater
{Feet)
Below Top Below Height of Water In
Date Measured'" of Casing | Grade™ Well (Feat)™

06 Jul 2009 IT 5 35.15 34.85

08 Apr 2009 42 45 40.45 29.55

15 Jan 2009 42.5 40.5 295

08 Oct 2008 38.15 ar.is J2.85

11 Jul 2008 36.4 34.4 35.6

01 Apr 2008 37.45 35.45 34.55

04 Jan 2008 39.55 37.55 32.45

02 Oct 2007 36.9 34.9 35.1

09 July 2007 34.05 3205 37.95

05 April 2007 34.3 32.3 I7T

01 Feb 2007 34.25 32.25 37.75

10 Oct 2006 350 33.0 370

10 July 2006 34.0 320 | 360

21 May 1998 | 40.0 380 | 32.0 |
NOTES:

1. The pericd of record for depth te groundwater maonitoring commenced 21 May 1999,
2. Based on well casing stick-up = 2.0+ feet above ground surface grade at well site.
3. Based on well bottom depth = 72.0+ feet below top of well casing.
4. Measurement performed by Roy F. Waston, Inc. All other samples collected by Duffield

Asszociates, Inc,

. Water level measuremeants were not provided to Duffield Associates for the

09 January 1898 and 10 July 1997 samples collected by Ray F. Westan, Inc,

. This table is part of a letter to the Mew Castle County, Deparmeant of Land Use,

prepared by Duffield Associates, Inc. and dated August 5, 2009, and must be evaluated within
the context of that letter.
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Table 2

LANTANA SQUARE
STORMWATER RECHARGE SYSTEM MONITORIMNG

SUMMARY OF ANALYSES

GROUNDWATER MONITOR WELL

Analysed"
Carbon (mg/l) )
Chemical
Total Specific Oxygen
. Dissolved | Conductance Demand
Sample Date pH'? Solids {ma/l) | (umhosiem) Total Total Organic|  (mah)
06 Jul 2009 6.0 38.0 58.0 9.0 <1.0 =500
08 Apr 2009 5.8 325 46.2 8.9 <1.0 <50.0
15 Jan 2009 G.1 395 57.9 8.8 =<1.0 <50.0
08 Oct 2008 a.0 42 5 59.0 8.7 <1.0 <50.0
11 Jul 2008 6.3 50,5 T1.8 8.1 <1.0) <=50.0
01 Apr 2008 G.3 45.0 109, 5.8 =20 =50.0
04 Jan 2008 G.4 35.0 590 71 =20 =500
02 Oct 2007 6.0 36.0 B87.3 9.0 <20 <50.0
09 July 2007 6.2 43,5 69.2 Tad =20 <8.0
05 April 2007 6.2 a1.0 71.4 9.8 =2.0 =8.0
01 Feb 2007 5.3 34.5 G7.0 B8 =2.0 =8.0
10 Qct 2006 6.9 44.5 65,8 8.7 <2.0 <8.0
0 Jul 2006 G.7 54.5 83.0 11.0 =20 =G0
[ 21 May 19997 6.3 45.0 NA. 11.0 1.1 <200
09 Jan 1998" 6.8 56.0 NA. 9.0 3.4 <5.0
Fre-Recharga
10 Jul 19977 4.6 B0.0 MNA. 46 <0.5 29.0
Post-Recharge
Median 6.3 435 G7.0 8.8 <20 ---
Mean 6.3 4.3.2 59.6 8.7 =
Minimum 5.8 325 462 5.8 --- -
Maxirmum 5.9 56.0 109, 11.0 3.4 -

NOTES:

1. Abbreviations and Symbols

milligrams par liter [approximately parts per millicn (ppm]

micramhos per centimeter

less than [The number that follows is the labaratery method limit of quanfification {MLQ1]

Mat Analyzed

. Standard pH units.

. Samples collected by Roy F. Weston, Inc, All other samples collected by Duffield Associates, Inc.

- The 10 July 1997 sample was obtained before the recharge system was made operational,

. Per the Water Management Agreement, dated April 1996, the monitar wall samples are not required to ba fested for
total suspended solids,

. This table is part of & letter to the New Castle County, Department of Land Use,

[+ S 6]

o

migfl
umhasicm
<<

MLA

prepared by Dwffield Associates, Inc. and dated August 5, 2009, and must be evaluatad within the context of that letter.

97



LANTANA SQUARE

STORMWATER RECHARGE SYSTEM MONITORING

2. Standiard pid urls.

3. This Tabde is part of 3 report, Bled Lantana Souare, Stormaater Recharge Systerm, Monitoring Report Mo, 8,7
prepared by Duffield Assecales, inc. and dated May 2009, and must be evaluated within the contest of thal report,
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Table 3
SUMMARY OF ANALYSES
RECHARGE SYSTEM INFLOW
- -
Carbon (mgi) Chemical
Tatal Total Specific Oxygen
Dissolved | Suspended | Conductance | Demand
Sampls Dule pHT | Solids (mgh)| Solids (mg) | (umhos/cm) | _ Total | Total Organic) _(mg/lf*
14 Apr 2009 T2 =30.0 336 44.5 44 34 =50.0
07 Jan 2008 6.8 <30.0 13.2 9 25 10 <5000
f 13 Mov 2008 6.6 <30.0 <120 14.2 20 <1.0 =500
14 Jul 2008 6.9 <30.0 <12.0 10.5 26 1.7 <50.0
09 May 2008 6.1 <30.0 <12.0 16.4 23 1.1 =50.0
11 Jan 2008 589 <30.0 14,4 338 51 38 <50.0
11 i 5.4 <30.0 =12.0 43.3 4.3 70 =50.0
11 June 2007 6.5 <30.0 <12.0 46.3 10.5 5.1 17.7
16 Mar 2007 6.4 <30.0 <12.0 29.8 <20 0 ;
T ———— —_
17 Oct 2006 .4 I <12, 41.3 =20 <20 1.1
01 Sept 2006 59 <30.0 <120 165 iE 27 95 |
adlan 5.4 <30.0 <120 1.9 35 E_o —
Mean 6.4 e o= 260 44 — —
Minimum 5.4 — — 10.5 20 - -
Maxmum 7.2 _ 336 46.3 10.5 10,5 -
MOTES:
1. Abbraviations and Symbaols
migh milligrams per Iiter [approxdmately parts per million (ppm))
pmRGRIET micromhas par centimeier
< less than [The number that follows is tha laboratory methad |imil of quantification (MLQ))



MAY B. LEASURE SCHOOL
STORMWATER RECHARGE SYSTEM MONITORING

TABLE 1
SUMMARY OF GROUNDWATER LEVELS

I Groundwater Level
Date Elewvation |Feel, Project | Approximate Depth Below
Datum) Basin Botlom {Feet)

| 14 Nov 03 5015 6.4 +
"_ 22 May 03 57.2 8.3+
21 Nov 02 535 120+

24 May 02 52 55 130+

14 Feb 02 52.7 128+

12 Nov 1 54.1 11.4 +

14 Aug 01 56.25 93+

01 May 01 55,1 10.4 +

21 Feb 54.1 114

10 Nov 00 54.4 1M1+

02 Aug 00 55.7 98+

01 May 00 56.7 88+

11 Fab 00 534 121 +

12 Nov 89 536 119+

16 Aug B9 52.8 127+

12 May 98 53.8 11.7*+

22 Febh 98 53.3 122 +

15 Jan 89 53.4 12.1 +

25 Nov 98 54.3 11.2 +

15 Jan 08 546 10.9 +

29 Dec 97 54.75 10.8 +
| Average (mean) 54.5 10.85 +
High (shallowest) 59.15 6.4 +

Low (deepest) 52.55 13.0 +

NOTES

1. Approximale basin bottom = Elevation 65.5 fi.

2. The period of record for groundwater level monitoring commenced 28 December 1897,

3. The recharge basin was brought on line in November 1998.

4. This table is part of a repor, litled "May B. Leasure School, Stormwater Recharge System,
November 2003 Reporting Period, Monitoring Report No. 10,” prepared by
Duffield Associates, Inc., and must be evalualed within the context of that report
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MAY B. LEASURE SCHOOL
STORMWATER RECHARGE SYSTEM MONITORING

TABLE 2
SUMMARY OF INDICATOR AMALYSES
GROUNDWATER MONITOR WELL
Chemical
Taotal Specific Carbon (mgh) Omygen
Dissolved |Conductance Demand
Sample Date pH™ Salids (mg/) | (umhos/em) Total Total Organic|  (mgf)
14 Nov 03 6.2 35. 48.4 <2.0 <2.0 <500
22 May 03 6.2 62.5 92.3 33 <2.0 <8.0
21 Nov 02 5.42 49, B0.1 <2.0 <20 <8.0
24 May 02 5.33 121. 206. 8.0 <2.0 <8.0
14 Fab 02 5.34 132. 238, 8.3 <20 <8.0
12 Nov 01 575 a5 60.7 2.7 =2.0 <80 |
14 Aug 01 5.60 69, 131. 28 2.0 <8.0
01 May 01 5.48 69 161. 5.7 <1.0 <B.0
21 Fab 01 5.40 a4 170. 5.5 <1.0 <B 0
10 Nowv 00 5.68 59, 77.6 2.5 =1.0 <B0
02 Aug 00 6.03 56 83.7 3.9 1.1 <8.0
01 May 00 5.67 71 124. 4.3 1.1 <8.0
11 Feb D0 5.69 59. 8E.7 3.1 4.0 =8.0
12 Nov 89 6.58 58 93.8 33 =1.0 <8.0
16 Aug 99 579 70 122 3.3 1.1 <8.0
12 May 99 5.65 a7, 155. 7.0 =1.0 <8.0
22 Fob 89 5.50 138, 279, 10.8 <1.0 =8.0
15 Jan 989 6.11 163, 267. 16.6 <1.0 <80
ov- B.06 81, 261, 15, <1.0 <80 |
Pre-Recha _
15-Jan-98 6.11 163, 267. 16.6 <1.0 <B.0
i
Post
Mean 577 84, 1441 - - <8.0
Median 5.68 69, 124. EX:] =2.0 =8.0
Max 5.58 163. 279, 16.6 4.0 —
Min_ ~5.33 35, 453 <2.0 <1.0 =B.0
_— — T =
NOTES:
1. Abbreviations and Symbols:
migil milligrams per ller [approximately parts par millian {(ppm )]

wmhosiom micromnos per centimeter
< less than [The number that follows is the laboratory method limit of quantification (ML),
Same as "none detectad” al a concentration equal to or exceeding the MLG ]
_ Standard pH unils
The period of record for recharge operations monitoring commenced with the sample
collected 15 January 1999
4, Due to chain-ol-cusiody misinterpretation, chemical oxygen demand was reported using the
"high™ detection limit method
5. This table is part of a report, tited “May B. Leasure School, Stormwater Recharge System,
MNovember 2003 Reporting Period, Monitoring Report Mo. 10, prepared by
Duffield Associates. Inc., and must be evaluated within the context of that report.

L 3
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MAY B. LEASURE SCHOOL
STORMWATER RECHARGE SYSTEM MONITORING
TABLE 3
SUMMARY OF INDICATOR ANALYSES
RECHARGE BASIN INFLOW WATER

ﬁ_ sl.” = _
Chemical
Total Spacific Carbon (mgf) Oxygen
Dissolved |Conductance Demand
Sample Date pH™ Solids (mgh) | (umhos/cm) Total | Total Organic (mg/l)
11 Dac 03 6.7 <30. 30.4 23 <2.0 <50 0"
04 Jun 03 7.0 =30. 381 4.7 2.1 <B.0
12 Mov 02 7.01 33. 381 4.1 3.91 14.4
May 02 NS NS NS NS NS NS
18 Mar 02 6.73 <30. 125 21 <20 <B.0
11 Dec 01 6.85 =<30. 19.6 3.1 2.4 <8.0
25 Sep M 7.70 =30, 17.8 2.8 28 <8.0
22 May 01 474 <30, 10.0 <2.0 <2.0 <80
05 Fab 01 6.32 =30, 8.0 =20 <1.0 <8.0
" 10 Mov 00 6.40 <30. 19.9 16 3.0 11.8
20 Sep 00 6.38 <30. 14.3 <20 1.4 <8.0
| 22 May 00 6.60 <30, 17.0 24 1.8 18.1
17 Mar 00 6.80 <30, 15.7 24 =1.0 <8.0
10 Dec 99 6.72 <30. 13.4 25 1.6 <8.0
16 Sep 89 7.15 <30. 57 <210 1.4 <8.0
24 May 99 561 <30. 141 59 54 187
18 Feb 99 6.02 <30. 18.6 <20 <1.0 <80
15 Jan 00 EE =10, 64 <20 <10 =80
Mean 6.58 .= 17.7 .- - - ==
" Meodian 672 <30, 15.7 Z4 <20 <80
Max 7.70 a3, 38, 1 59 6.4 8.7
| Min 4.74 <30, i <2.0 <1.0 =8.0
B — —
NOTES:
1. Abbreviations and Symbaols:
mg/l milligrams per liter [approximately parts per million (ppm)]
umhos/cm micromhos per centimeter
< less than [The number that follows is the laboratory method limit of quantification (MLG),

[

same as "none detected” at a concentration equal to or exceeding the MLQ)
NS not sampled

. Standard pH units

The period of record commenced with the sample collected 15 January 1998,

. Due to chain-of-custody misinterpratation, chemical oxygen demand was reported using the "high”

detection unit method.

This table iz part of a report, titled "May B. Leasure School, Stormwater Recharge System,
Movember 2003 Reporting Period, Monitoring Report Mo. 10." preparad by

Duffield Associates, Inc., and must be evaluated within the context of that repaort.
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PENCADER CORPORATE CENTER - LOT 30
STORMWATER RECHARGE SYSTEM MONITORING

Table 1

DEPTH TO GROUNDWATER IN MONITOR WELL

Depth 1o Groundwater (Feet)

Below Top Below | Below Basin| Height of Water In
Date Measured of Casing | Grage'' | Bomtom™ well (Feet)™
13 Feb 2004 254 23.05 9.05 17.4
07 Aug 2003 258 2345 9.45 17.0
05 Feb 2003 29.05 267 12.7 13.75
07 Nov 2002 31.05 28.7 14.7 11.75
09 Aug 2002 326 30.25 16.25 10.2
14 May 2002 32.15 208 15.8 10.65
07 Feb 2002 32.6 30.25 16.25 10.2
12 Nov 2001 32.25 299 15,9 10.55
14 Aug 2001 29.05 26.7 12.7 13.75
02 May 2001 2815 268 12.8 1385
08 Feb 2001 2.4 27.05 13.05 13.4
—t
18 Nov 2000 314 29.05 15.05 11.4
Z0 Oct 2000 30.45 281 14.1 12.35
03 Aug 2000 29.15 26.8 _12.8 13.65

Pericd of Record
Data Summary™

Median 2093 27.58 13.58 12.88
Mean (Average) 29.96 27 .51 13,81 12.84
Standard Deviation 23 2.3 2.3 23
Shallowest (2/13/04) 25.4 2305 8.05 17.4
Deepest (2/07/02)" 3256 30.25 16.25 10.2
MOTES

1. Based on well casing stick-up = 2 35 + feet above ground surface grade at well site

2. Based on ground surface grade elevation at well site = 70 + feet, and basin boftam
elevation = 58 + feet (project datum).

3. Based on well bottom depth = 42.8 + feet below top of well casing.

4. The 03 August 2000 maasurement was performed befere the recharge system was made
operaticnal

3. The period of record for depth to groundwater monitoning commenced 03 August 2000, prior

to the recharge system being made operational

6. This level observed on more than one (1) cccasion. The indicated date is the first observalion

This table is part of a report. titled “Pencader Corporate Center - Lot 30, Monitoring Report Mo, 7",
which was prepared by Duffield Associates, inc. and dated August 2004, and must be evaluated
wathin the context of that repornt
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PENCADER CORPORATE CENTER -LOT 30

STORMWATER RECHARGE SYSTEM MONITORING

Table

SUMMARY OF INDICATOR ANALYSES
GROUNDWATER MONITOR WELL

— =
Analysis "
Carbon (mg/l)
T n ChemiCal
Total Specific Oxygen
. Dissolved | Conducance | Demand
Sample Date pH & Solids (mg/) | (umhosfcm) Total Total Organic|  (mg)
13 Fab 2004 54 810 128 19.2 <20 <H 0
—
07 Aug 2003 54 BOD.S 155. 13 =2.0 =80
05 Feb 2003 5.3 74 121. 10.2 <20 —gc F]
v = T 05, V2.2 =20 =
09 Aug_zﬁﬁ! 5.34 32‘_ 558 61 =210 <80
14 May 2002 3.40 67 56.4 12.3 <20 <80
—OTFeb IOz 5% 74 102, 125 <20 <80
12 Mowv 2001 5,35 T, 103. 11.6 <20 <80
| 14 Aug 2001 5,53 68, 116. 12.4 =2.0 <B.0
02 May 2001 5.40 57, 116. 11.1 3.0 10.2
08 Feb 2001 5.35 70. 116. 10.5 <1.0 <B.0
16 Nov 2000 543 66, 118, 7.0 <1.0 <8.0
03 Aug 2000 i 552 80. 138. 15.7 <1.0 <80
Perod of Record
Data Summary'”
Median 5.40 70, 116. 12.2 <20 <B D
Mean (Average) 539 71, 118, 12.1 - .
Standard Deviation 0.07 9.18 20.87 3.0 - .
Maximum 5.53 80, 159. 19.2 3.0 10.2
Minimum 513 57. 95.8 7.0 =1.0 <80
— _*:—
NOTES:
1. Abbreviations and Symbols
gl milligrams per liter [approximately parts per million {ppm)]
umhasfem micromhos per centimeter
< less than [The number that follows is the method it of qguantfication (MLQ),

Same as “none detected” &l a concentration equal 1o or exceading the MLQ. ]

2. Standard pH units.

3 The 03 August 2000 sample was obtained before the recharge system was made operational
on 28 Septlember 2000

4. The pariod of record commenced with the initial groundwater sample collacted on 03 August 2000,
prior to the recharge system being made operational

5. This table is part of a report, titled "Pencader Corporate Center - Lot 30, Monitoring Report No. 77,
which was prepared by Duffield Asgociates, inc. and dated August 2004, and must be evaluated
within the context of that report.
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PENCADER CORPORATE CENTER - LOT 30
STORMWATER RECHARGE SYSTEM MONITORING

Table 3
SUMMARY OF INDICATOR ANALYSES

RECHARGE SYSTEM INFLOW
MINI-STORAGE AREA ROOFTOPS

—
Analysis "'
Carbon (mg/l) Chemical
Total Specific Oxygen
. Dissolved | Conducance Demand
Sample Date pH & Solids (ma/l) | (wmhos/cm) Total Total Organic|  (ma/ly
06 Feb 2004 7.0 <30.0 46.5 =20 2.0 <50
— = —_——
04 Sep 2003 55 <30.0 6.6 <2.0 <20 <8 0
D6 Mar 2003 8.1 <30.0 684 3.8 23 B0
12 Nov 2002 5.30 <30. 10.0 <2.0 <2 0 <80
29 Aug 2002 B8.80 =30. 48.0 5.4 <2.0 =80
14 June 2002 6.43 <30. 24.3 2.2 <20 <B.0
20 Mar 2002 4 49 =30 24.4 <2 E__ J_fﬂ.ﬂ <80
11 Dec 2001 6.48 <30. 17.1 <2.0 <20 <80
25 Sep 2001 781 =30, 41.0 16 2.1 <B.0
22 May 2001 6.26 <30. 12.8 2.5 =20 =8.0
05 Feb 2001 627 <30. L 89 -:23- <1.0 <80
10 Nowv 2000 571 <30, 15.1 18 38 15.0
Perniod of Record
Data Summary™
Median 635 <30. 20.7 2.2 <20 =H.0
Mean (Average) B.38 <30 26.8 - . .
Standard Deviation 1.12 - 19.4 . - N
Maximum 8,80 <30 68.4 5.4 39 15.0
Minimum 449 - [-X:] <2.0 <1.0 <8.0
NOTES:
1. Abbreviabions and Symbols
mgdl milligrarms per liter [approximately parts per million (ppm)]
umhos/em micromhaos per centimeter
< lesa than [The number that follows is the method limit of quantification (MLQ},

Same as "none detected” at @ concentration equal o or excesding the MLQ |
2. Standard pH units
3. The period of record commenced with the intial water sample coliected on 10 November 2000
4 This table is part of a repor, titled "Pencader Corporate Center - Lot 20, Manitoring Report Na. 7,
which was prepared by Duffield Associates, Inc. and dated August 2004, and must be evaluated
within the context of that report
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PENCADER CORPORATE CENTER - LOT 30
STORMWATER RECHARGE SYSTEM MONITORING

Table 4
SUMMARY OF INDICATOR ANALYSES

RECHARGE SYSTEM INFLOW
WETLANDS MANAGEMENT AREA

Analysis "
Carbon (mg/) Chemical
Tatal Specific {::'I}'QE'H
) Dissolved | Conducance Demand
Sample Date pH 12 Saolids {mall} | {umhosicm) Taotal Total Organic {migiy
06 Feb 2004 a7 191, 324, 6.9 4.9 15.0
04 Sep 2003 5.6 56.0 233 20.8 11.4 479
06 Mar 2003 6.8 56.5 §2.9 8.0 .7 126
12 Mov 2002 5.94 54, a87.0 | 11.5 742 17.8
29 Aup 2002 7.20 TE. 108. 14.2 11.9 353
14 June 2002 6.59 45, 743 11.6 8.9 27
20 Mar 2002 582 157 217 18.0 12.6 3z.8
Mow/Dec 2001 --- — — -
25 Sep 201 7.07 56, 0.2 13.2 11.8 42
22 May 2001 5.51 41.0 1.7 21.0 17.0 5936
05 Feb 2001 872 103. 164.0 7.1 4.4 14
Moy 2000 == —— anm -—
Feriod of Record
Data Summary™
Median 676 378 90.0 12.4 10.15 20.9
Mean (Average) 6.70 841 133.2 13.2 9.4 20.8
Standard Deviation 0.46 51.1 93,7 53 4.3 14,9
Maximurm 7.20 191. 324, 21.0 17.0 53,8
Minimurm 5.51 41, 51.7 6.9 3T 126
NOTES:
1. Abbreviations and Symbols
g/l milligrams per liter [approximately parts per millien {ppm]]
umhosfem micramhos per centimeater
< less than [The number that follows 1s the method limit of quantification (ML),

Same as "nong detected” at a concentration equal to or excesding tha MLCO]
- Mo sample - No chserved discharge during site visits, Water level below spillway invert.
2. Standard pH umits.
. The perod of record commenced with the initial water sample collected on 05 February 2001,
4. This table s part of a repart, titled "Pencader Corporate Center - Lat 30, Monitoring Repern Na. 7,
which was prepared by Duffield Asseciates, Inc. and dated August 2004, and must be evaluated

(5]

within the context of that report.
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UNIQEMA OFFICE AND LABORATORY BUILDINGS
ATLAS POINT SITE
STORMWATER RECHARGE SYSTEMS MONITORING

Table 1

DEPTH TO GROUNDWATER IN MONITOR WELL, MW-1

ﬂ Depth to Groundwater
| [Feet)
Date Below Top Below Indicated Saturated
Measured of Casing Grade ¥ Thickness (Feet) © |
I
28 May 02 37.85 36.0 8.8
05 Feb 02 ar.4s 3555 9.25
19 Nov 01 36.85 349 9.9
28 Aug 01 36.35 344 10.4
03 May 01 __38.45 345 10.3
06 Feb 01 37.15 352 9.6
09 Mov 00 36.65 3T 10.1
24 Aug 00 3625 34.3 10.5
— —_— =

NOTES:

1. The perod of record for depth to groundwater monitoring commanced 24 August 2000,
2. Based on well casing stick-up = 1.95 +/- feet above ground surface grade at well site.

3. Based on well bottom depth = 46.75 +/- feet below top of well casing.

4, This table iz part of a report, tited “Unigema Office And Laboratory Buildings, Atlas Point Site,
Stormwater Recharge Systoms, Monitoring Report No. 3,7 and dated August 2002,
and must be evaluated within tha context of that repart.
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UNIQEMA OFFICE AND LABORATORY BUILDINGS
ATLAS POINT SITE
STORMWATER RECHARGE SYSTEMS MONITORING

Table 2

DEPTH TO GROUNDWATER IN MONITOR WELL, MW-2

— = T
Depth to Groundwater
___(Feet)

Date Below Top Below Indicated Saturated
Measured of Casing Grade ¥ Thickness (Feet) ™
28 May 02 18.9 16.9 125
05 Feb 02 18.55 16.55 12.85
18 Nov 01 18.0 18.0 134
28 Aug 01 17.55 15.55 13.85 l
03 May 01 17.6 15.6 138
06 Feb 01 18.1 16.1 133
09 Nov 00 17.8 15.8 13.6
24 Aug 00 17.5 15.5 13.9

NOTES:

1. The pericd of record for depth to groundwater monitoring commenced 24 August 2000,

2. Based on wall casing stick-up = 2.0 +/- feal above ground surface grade at well site.

3. Based on well bottom depth = 31.4 +/- feet below top of well casing.

4. This table is part of a report, liled “Unigema Office And Laboratory Buildings, Atlas Point Site,
Slormwater Recharge Systems, Moniloring Report No. 3,° and dated August 2002,
and must be evalualed within the context of that report.
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UNIQEMA OFFICE AND LABORATORY BUILDINGS
ATLAS POINT SITE
STORMWATER RECHARGE SYSTEMS MONITORING

Table 3

SUMMARY OF INDICATOR ANALYSES
GROUNDWATER MONITOR WELL, MW-1

S
Analysis "
Chemical
Total Specific Carbaon n
Dissolved CunE:ccf.ama g’} md
Sample Date pH @ Solids (mgl) | (umhos/em) Total Total Organic (mgh)
28 02 5.98 182, 314, 16.9 =2.0 <8.0
05 Feb 02 5.80 237. 430. 20.2 <2.0 <8.0
18 Nov 01 5.70 27 508, 22.0 <20 <8.0
28 Aug 01 .00 227 375. 18.1 <2.0 <8.0
03 May 01 5.84 202, 356. 17.6 1.2 <8.0
06 Feb 01 6.42 206, i 13.7 =1.0 <80
09 Nov 00 “8.06 | 217, aﬁ_. 9.3 <1.0 B0
24 Aug 00 6.03 243 425, 16.3 11 <50,
=
I
|
— — —— I
NOTES:
1. Abbraviations and Symbols
g milligrams per liter [approximately parts per million (ppm))
pmhesiem micromhos per centimeter
< less than [The number that follows is the method limit of quantification (MLQ);

sama as "nona detacted” at a concentration equal to or exceading the MLO.)
2. Standard pH units,
4. Tha perod of record commenced with the inltial pre-operational sample, collected on 24 August 2000.
The recharge system was pul into operation in October 2000,
4. This table Is part of a report, titled "Unigema Office And Laboratory Buildings, Atlas Point Site,
Stormmwater Recharge Systems, Monitoring Report Mo. 3," and dated August 2002,
and must ba evaluated within the context of thal report.
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UNIQEMA OFFICE AND LABORATORY BUILDINGS

ATLAS POINT SITE
STORMWATER RECHARGE SYSTEMS MONITORING

Table 4

SUMMARY OF INDICATOR ANALYSES
GROUNDWATER MONITOR WELL, MW-2

Analysis ("
Chemical
Total Specific Carbon {mg/l) Oxygen
Dissolved |Conductance Demand
Sample Data pH @ Solids (mgfl) | (umhosfcm) Total Total Organic (1)
I
28 May 02 6.46 277. 515. 38.8 4.4 13.2 "
05 Feb 02 6.34 203, 393. 34.3 3.0 10.2
19 Nov 01 6.16 230, 418, 3r.z2 2.8 <B.0
28 Aug 01 6.34 342 558, 451 =2.0 =8.0
03 May 01 6.36 258, 468, 36.9 3.5 11.5
06 Feb 01 6.62 267. 480, 25.0 3.5 11.3
09 Nov 00 6.40 245, 429, 12,6 2.8 9.1
24 Aug 00 6.26 250. 426. 298 25 =50,
NOTES:

1, Abbreviations and Symbols

mgh
prmhos/om

=

Stormwatar Recharge Systems, Monitoring Report Mo, 3," and dated August 2002,

milligrams per liter [approximately parts par million (ppm)]

micramhos per centimater
legs than [The number that follows is the method limit of quantification (MLQ);
same as "nong detected” at a concenfration equal to or exceeding the MLQ.]
2. Standard pH unils,
4. The perod of record commancad with the initial pre-operational sample, collected on 24 August 2000,
The recharge system was put into operation in October 2000,
4. This table is part of a repor, titled "Unigema Cffice And Laboratory Buildings, Atlas Point Site,

and must be evaluated within tha context of that report.
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UNIQEMA OFFICE AND LABORATORY BUILDINGS
ATLAS POINT SITE
STORMWATER RECHARGE SYSTEMS MONITORING

Tabla 5

SUMMARY OF INDICATOR ANALYSES
LAB. BUILDING RECHARGE SYSTEM (NO. 1) STORMWATER INFLOW

g ()
Chemical
Total Specific Carbon (mgil} Oxygen
Dissolved |Conductance Demand
Sample Date pH & Sclids (mg/l) | (umhos/cm) Total  |Total Organic|  (mgh)
May 02 - — —_ - == —
Feb 02 - — - = = p—
11 Jan 02 - — ] == — —
21 Mar 0 597 <30, 19.6 =2.0 1.2 <8.0
19 Jan 01 4.79 =30. 12.9 23 =1.0 <8.0
— —
NOTES:
1. Abbreviations and Symbals
mg milligrams per liter [approximataly parts par million (ppm]]
umhos/cm micromhos per centimeler
< lzss than [The number that follows is the method limit of quantification (MLQ);

same as "nona detected" al a concentration equal to or exceading the MLO]
-— not sampled - inadequate sampling access
2, Standard pH unils.
3. The pericd of record commenced with the initial sample, collected on 19 January 2001.
4, This table |s part of a report, titted "Uinigema Office And Laboratory Buildings, Atlas Point Site,
Stommwater Recharge Systems, Monitoring Report No.3." and dated August 2002,
and must be evaluated within the context of that report.
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UNIQEMA OFFICE AND LABORATORY BUILDINGS
ATLAS POINT SITE
STORMWATER RECHARGE SYSTEMS MONITORING

Table 6

SUMMARY OF INDICATOR ANALYSES
OFFICE BUILDING RECHARGE SYSTEM (NO. 2) STORMWATER INFLOW

(1]
Chemical
Total Specific Carbon (mgfl) Oxygen I
Dissolved |Conductance Demand
Sample Date pH® | Solids (mg) | (umhosicm) Total  |Total Organic| (mo)
May 02 -=- === — — — -
Feb 02 - - - — - —
11 Jan 02 4,77 <30, 188 =2.0 <20 <B.0
21 Mar 01 §.18 <30, 15.8 3.2 2.5 =8.0
18 Jan 01 4.66 <30, 135 =2.0 =1.0 <8.0
I
Il
1. W and Symbols
mgh milligrams per liter [approximately parts per million (ppm)]]
pmhos/icm micromhos per centimeater
< less than [The number that follows is the method limit of quantification (MLQY);

same as “nona detectad” at a concentration equal to or exceeding the MLQL)
- not sampled - inadequate sampling access
2. Standard pH units.
3. The period of record commenced with the initial sample, collected on19 January 2001.
4. This table is part of a report, Htled “Unigema Office And Laboratory Buildings, Atlas Point Site,
Stormwater Rechame Systems, Monitoring Report No. 3,° and dated August 2002,
and must be evaluated within the context of that raporl.
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WILMINGTON UNIVERSITY

Tahle &

STORMWATER RECHARGE SYSTEMS NO. 1 AND NG, 2

DEPTH TO GROUNDWATER IN MONITOR WELL, pw-2

| Depth to Groundwater (Feet) -
Dats | Below Top Below Height of Water
Measured of Casing Grade ™ In Well (Feety ™
07-Dec-2010 437 a41.25 12.55
13-May-2010 45.0 42 55 11.25
08-Now-2002 4.0 4155 1225
12-0May-2009 45 1 42 65 11.15
24-Nov-2008 44 55 42.2 11,6
08-May-2008 44 35 41.4 11.9
12-Mow-2007 4325 40.8 13.0 ]
B 04-May-2007 414 38,05 14,85
03-Mov-20086 43,15 40.7 13.1 B
05-May-2006 43.0 4055 13.25 .
08-Feb-2006 43 25 40,8 130 |
14-Mov-2005 4325 408 13.00 |
29-Jul-Z005 416 3918 14.65 |
27-May-2005 4025 A7 .8 16.0
24-Feb-2005 41.05 356 15.2
[ 1&-MNow-2004 1.7 3925 14,55
06-Aug-2004 4135 5o 144
11-May-2002 42 55 401 13.7
Z23-Feb-2004 423 30,85 | 1305 =]
11-MNov-2003 4235 38.9 | 139 |
05-Sep-2003 4155 39,1 4.7 I
23-May-2003 43.25 A0.8 13.0
f 14-Fah-2003 461 4365 10.15
14-Mow-2002 458 4435 9,45
12-Aug-2002 46.75 44.3 9.5
23-May-2002 463 43 .85 595
14-Feb-2002 456 4315 10.65
13-Nav-2007 4.5 47 15 i1.65
S0-ALgG-2001 438 41.45 12.35
10-May-200H 443 4185 11.85
22 Fab-2001 44.85 47 4 114
20-MNov-2000 4415 41.7 12.1
20-0cl-2000 44, 4155 12.25
L. 16-0cr-2000 43.5 4705 12.75 = |
F’eriocl of Record
Data Summary ™!
| Median 43.6 40.8 13.0
Mean [Average) 43.6 41 .1 12.7
Std. Deviagtion 1.67 1.74 1.74
Shallowest (05/27/05) 4025 , ava 16.0
Deepest (11/14/02) 45.8 | 44.35 9.45

MNOTES:

1,
2.
3.
4,

3

Bazed on lop of well casing stick-up = 2,45 44
Barad onowell beltom depth = 56,25+ feat b
The 16 August 2000 measurement was pert
The period recard far degth
orior ko the racharge sys

- feel above ground surizce grade.

glow 1o of wall casing.
ormed belore the recharge system was mada operational,
W groundyaler menidoring commencead 16 Augist 2000,

tem being made operational
This tablz iz par af a repan, titled Wilmington Liniver,

sity Slormmwater Recharge Systems

M. 1 and Mo, 2, Combined hanitoring Reparl Mo. 5,° which was prepared by Duffield As=ociales, ing,

and dated January 2011, and must be evialuated wilhi
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WILMINGTON UNIVERSITY
STORMWATER RECHARGE SYSTEMS NO, 1 AND NO. 2

SUMMARY OF INDICATOR AMALYSES

Table 7

GROUNDWATER MOMITOR WELL, MW-2

Analysis !V
[ Chemical
Total Spacific Carbon {mgi) Chygan
Dissolved | Cenductance Demand
Sample Cate pH @ Selids (mg'l) | (umbosiem) Total Total Organic | (gl
07-Dec-2010 7o 128 271 7.4 =1.0 =50.0
13-May-2010 57 144 251 ] . <10 <500
08-New-2002 2.7 117 203 | 8.5 =1.0 =50.0
12-May-2009 5.8 105 iEX | S8 =10 <500
22-Maov-2008 3.6 125 236 6.0 =1.0 <5010
DB-May-2008 [ 161, 324, 1 =70 ]
TZ-Mov-2007 55 128. 730 12.6 <2.0 =50.0
04-ay-2007 B V8.5 133, 0.0 =Z0 <50
(3-Mov-Z005 538 i35 125, 35 <2.0 =&.0
05-May-2006 58 87.0 131, G§.2 =2.0 =83.0
08-Feb-2005 56 B9.0 118. 3.7 =20 <8.0
14-Mew-2005 S.E 80.5 133, 7.8 =2.0 <80
29-Jul-2005 5.7 83.5 1449, 7.6 2.0 =8.0
27-May=-2005 6.1 §8.0 102, 5.4 =20 =80
24-Feb-2005 N 450 ar.z | =20 = 5.0
18-Mow-2004 EN IR 113. B2 <20 <80
0B-Aug-2004 6.3 110. 174, 4.4 =20 =80
T1-May-2004 5.0 81.5 123, ] < 2.0 = 8.0
| S3-Feb-zing 58 520 B2 5T <7 =80 |
11-Mov-2004 56 870 | 117, 1B =20 <840 |
09-5ap-2003 a7 5.5 148, 8.0 =20 <80
23-May-2003 5.8 158 242 8.4 <20 <80
| 14-Feb-2003 6.0 BE. K] [EY =20 <80 |
14-Mow-2002 5.51 4. o0 1 [ = 2.0 =80 |
12-Aug. 2002 5.50 75. 114, 5.3 = 24 < B0
|| Z3-May-2002 5.48 a4, 148, 7.2 = 2.0 < 3.0
14-Fep-2002 5.52 100, 162 G =20 < &0
1 3-Mov-2001 [FRE} D 147, Kij =20 <30
A0-Aug-2001 5,61 95 172 10.0 <20 < 8.0
10-May-2001 585 152, 2587, 11.8 153 =< B0
22-Feb-2001 5.60 1HE. F2E. 17.5 15 < B0
Z0-Mow=Z000 578 T80, 287 11.0 = 1.0 =50
20-0t-2000 560 174, 264, 14.2 =140 = 8.0
15-0cl-20007 565 58 2540 20,1 1.1 < B0
Period of Record
Data Summary
Medan 5.7 G5, 149, 7.5 =20 = B0
Mean (Average) 5.76 104, 177 #.4 - -
Std. Deviation 0.29 40, 73 3.5 =5 2
Adxmum 70 190, 328, 201 === =500
Idirimum 5.45 45.0 ] 784 3.5 < 1.0 ] i
MOTES:
1. Abtreviations and Symialz
g milligrams per liter [sppraximalely parls per million [opmj]
umhesicm miciemhoz per centimeler
# lz=s than [The number that follaws is the laberatary melhod limit of quantification (KLQY,

same as "none detected” al a concentration equal bo or sxceeding he LA

oL

Standard pH units.
The 16 August 2000 sampls was obrained bafore the recharge system was made operaticnal.
The period of recard commenasd with the initial groundwater sample collested 16 August 2000, prior to

the recharge system being made cparatianal,

& o

Due to an EF'A Iaboralory methed revision prior ta August 2007, the MLG for COD changed from 50 mall to 50.0 met,
This fakle is part of a repon, titled “Wilmingtan Universily Sormwater Recharge Systerns No, 1 and Na, 2,

Caormbined Manitoring Report Mo, 5, which was prepared by Dulfield Associates, Inc. and dated Janua y 2011,
and muzt be evalualed within the contexl of hat report,

ZTEQCF-CombHal.iLs

129

Projec Mo, 2760.CF .01
Dutliefd Associales, Inc.
January 2011



WILMINGTON COLLEGE
STORMWATER RECHARGE SYSTEM NO. 2

Table 3

SUMMARY OF INDICATOR AMALYSES
INFLOW WATER RECHARGE SYSTEM NO. 2

h b & kS

must be evaluated within the context of that report

130

Analysis "
Total Chemical
Dissolved Specific Carbon (mgh) Oxygen
Solids Conductanoe Demand
Sampie Date pH @ (mg) {pmhosicm) Total Total Organic mg/)
_omenen 6.5 <30 L A 21 <8y
12729005 95 168 a2 110 8482 326,
121005 X:] 750 744 LE:] B0 i
07/08/05 6.6 54.0 94 8 7.5 33 <80
E 54 231 437, T =20 8.0
111208 B 1 < 30, ~o04 20 %6 Ta
0712104 6.6 86 142, 130 ] 11.0
CAI03M04 6.1 _§19. 812, 3.6 4.4
ik 55 208, 743, — 12 34 KT
08/04/03 6.3 | <30 458 6.3 47 13.5
06/04/03 4.8 | 35. 58.1 413 az a7
656 | 38. H0.6 23 =20 <00
Atz B 24 <30 128 FIN . <80
10/ 10/02 §,58 < 30 13.4 a7 34 o4
06/14/02 6 84 1. 150, 8.4 3.9 8.5
T OAARIS Ean <30 0.8 ] <20 =80
12114701 5.48 31 45.6 71 5. 19,
082401 656 = 30 23.7 an 2.8 B8
0522001 6.43 E 612 46 3 < 8.0
020501 6.50 7T 165.0 28 1.6 < B.0
n [#7] =30, S -
—=
Period of Record
Summary
Median §.50 ¥7.0 612 4.3 34 12.3
Mean {Average) 6.53 — 1520 10.1 - -
Std, Dewviation 0.78 — 208.9 231 — —
Maximum 95 519, 912, 110.0 BEZ2 326.0
Minimum 4.9 <30 128 23 <20 <80
MNOTES:
1. Abbreviabons and Symbols:
mgh milligras per liter [approsdmately parts per million (ppm))
wmhasiom FICramnos per cartmealar

less than [The number that follows s the lsboratory methed Fmit of quantification (MLQ),

same as “none detected” ot a concentrabion egual o or sxceeding the MLO.]

. Standard pH units,

. The pariod of record cammencad with the Initial water sample collected on 14 November 2000
Supplemental sampls collected on 0111808
This tabde s part of a report, ttled “Wilmington College, Stormwater Recharge System Ne, 2,

Maretoring Report Ma 10,” which was prepared by Duffield Assocates, Ine. and dated February 2006, and



WILMINGTON UMIVERSITY
STORMWATER RECHARGE SYSTEMS NO. 1 AND NO. 2
COMBINED MONITORING
Tahle 1

DEFTH TO GROUNDWATER IN MONITOR WELL, MwW-1

Dapth to Groundwater (Fest :
Date Below Top Balow Indicated Saturated
Weasured® of Casing Grade ™ Thickress (Feet) '
07-Dec-2010 | 45.85 ad .1 1.9
To-May-2010 | 6.4 4355 l 1.45 — |
02-pMovy-200% 462 44,35 1.65
E T2-May-2000 645 EERS T4
24-Nov-2008 46 65 45.0 1.0
D8-Tay-2008 ] 42495 TA
12-Mov-2007 4575 43,9 21 |
04-May-2007 | 44 .65 428 3.2 __|
DE3-Menw-2Z006 45.7 L3 85 2.15
B 05-May-2006 25,00 442 1.80
14-MNoy-2005 4155 43,65 2050
i Tiay-200s 432 4135 ENE
T8-Mov-2004 i 44.0 4215 3.85
11-May-2004 44 Bh 43.0 3.0
T1-Mow-2003 448 4795 3.8
B J7May-2003 4595 327 7.9
Ta-Mov-2002 6.1 A4.25 1.75 |
Z3-May-#002 45.95 451 0.9 |
— Ta-Mov-2001 4735 5.3 0.7
19-Sep-2001~ 45.45 44 6 1.4
10-May-2001 45.75 449 : 1.1
ZT-Dec-Z000° 45,95 ; 427 1.4
20-Moy-2000 466 44,75 125
Z5-May-2000 45 7 43,85 215
T O5-Mov-1908 250 4% (h 00.95 ===
0d-Jun-1999 _ a7.2 4535 068 “
I Zo-Mov-T998 ; 47.25 454 0.6
O7-May-1836 46.2 44,35 165
Z6-Feh-1998 6.1 44,75 75
20-Mov-1997 261 44.25 1.75 B
O5-AUG-1997 450 FERE 785
13-May-1987 446 42,75 .25
24-Feb-1997 45 75 43.4 2.6 ]
Z1-Mow-1296 46,05 442 18 =]
16-Aug-19586 44.8 42.95 .05
20-May-1906 4549 44,05 1.85
13-Feb-1996 468 26 05 0.95
17-How-1995 45.05 427 1]
21-Aug-1885 475 45,65 0.35
14-Jul-1995 =47.85 =460 "Diry”
Pariod of Record
\Data Summary '
| Median 46 05 442 18
Mean (Average) 45,86 4411 1.89
Sid. Deviation ™ . .94 0,84 0.84
Shallow [05/27/05) 432 41.35 4.65
| Deen (07/14/95) | >47.65 =460 "Dy
HNOTES:

1. The period of record far deplh to groundwater monitoring commenced 14 July 1955,

2. * supplemental measurement

3. Based on well casing stick-up = 155 +/- feel above ground surface grade.

4. Height of groundwater in well abave top of Pelomac Farmation clay-gilt layer, which was encounterad at a depth

ol 45 +/- feet helow ground surface grade during drilling for well installation. This rapresants the thickness of the

veater-table or uncanfinad hydrogeclegic zone at this location. (Monitor well boltom construcled at a depth af

505 +- fee! below grade, approximately 4.5 feal into the clay-silt layer, which allows purging of the well and

sampling of the groundwater when sawrated fhickness is fimited.)

Far purposes of caloulating standard deviation and mean (averags) indicated saturated thickness, "Ony" = 0.0 feet.

This lable is part of @ repart, titled "Wilmintan University Starmisater Rechzrge Systems Ma. 1 and Mo. 2, Combined

Monitoring Repart No. 5,7 which was prepared by Duffield Assaciates, Inc and dated January 2011, and

must be svaluatad within the context of that repart. Prajact Mo, 2760.CF 01
Dufligld Agsociatas, Inc.

FICF-CombRpLELS January 2011
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WILMINGTON UNIVERSITY
STORMWATER RECHARGE SYSTEMS MO, 1 AND 2
COMEINED MONITORING

Table 2

SUMMARY OF INDICATOR ANALYSES
GROUNDWATER MONITOR WELL, MW-1

|7 Analysis ™
Chemical
Total Speciic Carbon {mg/l} Oxygen Mitrate
Chiorides | Dizsolved | Conductance Demand
} Tetal (mg/l as

Sample Data" pH & fmail) | Solids (mgil)| [umhosiom) Total | Crganic ma/? My
07-Dec-2010 3.7 265 572 1130 27 1.0 <h0.0 108
13-May-2010 57 £04 G984 1400 267 18 <a0.0 9.1
08-Now-2009 a.5 m- 340 H56 21.9 1.2 =50.0 4.2
12-May-2008 5.6 105 297 436 172 1.0 =500 21
24-Now-2008 5.5 305 769 1020 7.5 =10 <500 7.0
08-May-2008 5.5 252, 48, 934, 13.0 <1.0 =50.0 9.7
12-Nov-2007 55 A0.5 316, 231, 20.6 =20 <50.0 82 |
04-May-2007 5.6 16.1 102, g4, =2.[] =20 <B0 2.8
03-Mov-2008 55 BE.8 211, 355, 9.9 2.0 | =80 8.4
05-May-2006 5T 118, 420. 5236, 16,7 3.7 | <B0 11.5
14-Mov-2005 5.4 675 | 278 368, 7.3 =20 <B.0 9.8
27-May-2005 a.0 130, | 448, G, 19.4 <20 =50 16,1
15-Mov-2004 5.4 = 363, 581, an.1 <20 =50 -
11-May-2004 55 40.2 174, 70, 775 =20 B0 | 97 |
11-New-2003 56 -- 382, 53, 18.0 <20 <80 | ---
23-May-2003 5.7 322 510, 1110 285 <20 =] 5.3
24-Nav-2002 5.62 21.1 B7. 143, 15.6 <20 =2.0 2.3
23-May-2002 5.96 &7. 197, 332, 15.1 =2.0 =i,0 3.28
13-Nov-2001 5.60 317. TET. 1200. 19.3 <2.0 <2.0 843 |
19-Sep-2001° 5.65 251, 76, Gh0, 15.0 <20 <8.0 9.44
10-May-2001 573 - - 284, TEB. 21.3 EXG =5.0 987
21-Dec-2000° 581 41, 306, 516. - --- --- 103

| 20-Now-2000 5.59 - - 470, S07. 11.8 15 <B.0 ---
28-May-2000 274 --- 143, 303, 21.0 1.1 <5.0 5.88
08-Nov-1969 5.62 - | o3, 180, 1.7 1.2 <50 ST
[d-Jun-1889 5.64 --- ] 112 188. 314 =1.0 =8.0 5.03
25-Now-1538 5.92 - 331, | 548, 331 <10 <A1 ---
D7-May-1938 352 --- 67, G586 28.3 =1.0 <8.0 3.60
26-Felb-1988 588 .- 7. 103, 255 =10 <A1 o2 |
20-Mow-1887 5.35 e 76. 113, 27.4 1.4 <B.0 = |
05-Aug-1997 5.84 --- 87. 138, 36.2 el <8.0 -aa ]
13-May-1997 525 - 8. | 160, 34.0 <1.0 <8.0 399 |
24-Feb-1937 6.00 --- B9, 151, 35.2 1 <8.0 ---
21-Mow-1998 .93 104, 181, 35.9 ~<1.0 =8.0 -
16-Aug-1988 5498 - B0. 120, 29, 1. <7.0 .-
20-May-1926 §.65 - G0, 147, 30, 3. <7.0 0.76
13-Feb-1996 8.30 -=- 130, 207 47, 1. =7.0 -

I 17-Mov-1295 561 P 150, 261, 37 2] 130 0.25

| 08-0cl-1335 8.12 - 280, 473, 1. A =7.0 ---

Period of Record

Data Summary ke
Median 57 124, 279, 366, 26.2 <2.0 =8.0 7B
Mean {Average) 5.8 155, 302, 481, 25 --- =i 8.9
S1d. Deviation 0.31 121. 231, 259, 8.3 - --- 35
Mawimum 6,65 404 034 1400 47. 16 =50.0 16.1
Minimum 5,38 L= G7. 8.6 =2.0 <1 =7.0 0.25

MOTES:

1. Ahbrevialions and Symbols:
mail milligrams per liter [zpproximately parts pae million {ppo)g
rm hosdfom micrormhcs per centimetsr
= lezs than [The number that follows is the meshod limil of quanFfication (RMLG);
same as "none detectad"” at 2 conceniration equal fe or exceeding the MLO]

N analysis

. Standand pH units,

fo DR RS

supplemental or additional samplz

- The percd of recard commenced wilh the infial groundwatsr sample, oxliescked on 08 Oclober 1996,
Dusa o n EPA laboratory method revision prion o August 2007, the MLG far COD changss fiom 6.0 mgd o 50.0 mgh.
5_ This tabls iz par of & repea, tilled "Wilmington Univarsity Stormwater Recharge Syastems Mo, 1 and 2, Sembined Monitoring Repon Mo,

2TEOCE Cambfatlstaparad by Dufiield Associales, Inc. and dated January 2011, and must be evalusted within the conleed of that report.
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WILMINGTON COLLEGE
ROBERT C. AND DOROTHY M. PEOPLES LIBRARY
STORMWATER RECHARGE SYSTEM MONITORING

Tabie 3

SUMMARY OF INDICATOR AMALYSES
INFLOW WATER RECHARGE SYSTEM NO. 1

- ]
Total Chernical
Disschved Spacific Carban (mgh) Ouygen
Solids Conductance Demand
Samphe Date pH ™ img) | (umheosicm) Total | Total Organic|  (mghl)
2 Now 2004 55 <300 - 26.5 32 2.8 8.0
2 Jul 2004 a4 =300 327 i) 23 B0 |
11 Deo 2003 B4 300 1.7 % I 1 ]
57 =300 T a5 FAl =80

11 Mav 2002 588 41, 154 X 3.9 56
14 Jun 2002 B.01 <. T5 <20 <20 <A 0
™14 Dec 2001 509 =30, 6.2 a8 £e 202
Ezﬁﬁ 545 =30 165 28 . <H

14 5.85 =30, 30 4 ¥ [ 125

585 =30 1 4 ar 204

1 6.20 =30, 131 ZE 20 <A

% [F73 a0 5.1 & A 128
o 728 £ X 56 40 .

08 May 1998 499 <30, a0 <20 1.4 <A 0
33 Fel 1508 : =0 =3 33 7% o8
™10 e 1007 452 34 08 4 38 12

20 Aug 1887 B29 <30, [1] <20 1.0 <8.0

02 Jun 1 620 <30 133 45 32 58
_EH_— [T <30 BE 20 =1 0 <80

26 Naov 1098 785 <30 144 4 22 <A
T 13Aug 682 <0 = 4 p 8

-] E 15586 699 <30 21. 4, E 8.

[i"] (-] T0. 1[& 11. 50
54 Nov 1528 E4d =] 14, 2 ; <7,

01 Now 1995 7 40. = 11 B 32

of Recard

Summary '

Medan 6.01 <30 730 4 16 B,
| Mean (Average) 617 - 98 =) -

Std_Deviahon 096 — 24.4 = =

Maximwum A29 i) 106, 11, 8 EF]

Mirmmiim 4.4 <30 [ <310 1.0 (3

——-

NOTES:

1. Abbeeviations and Symbols:

el milligrams per liter [approsdmately parts per million (ppm)]
Emhoaem micramhos par corlimeter
“ less than [The nurnber that Sallows is the laboratery rmethad limit of guantificanon (ML)

warma @ "none defocted” at a concentration equsl by of exceeding the ML |
2. Gtandard pH units.
3 The peried of recard comimenced with the mitial water sample collected on 01 Mowerribe: 1555
4. This table = parl of 8 ieporl. tHied “Wimington Colege, Stormwater Recharge System Mo 1,
Monitoring Report Mo, 13" which was. prepaned by Duffield Azcociotes, inc. and datedFebrusry 2005, and
must be evalusted within the contest of that repaort
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THIS SKETCH S ADAPTED FROM
“UMES & GRADES PLAN FOR
WILMINGTON COLLEGE LIBRARY

BULDING,” PREPARED BY STEPHEM
KOWALCHUK JR P.E, DATED 1/10,/84.

SUBSURFACE WFILTRATION
GALLERY

STORMWATER COLLECTION
PIPE WITH CLEANOUT

320 D
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CASTLE COUNTY, DELAWARE

DUFFIELD ASSOCIATES, INC.

CONSULTANTS IN THE GEOSCIENCES
WILMNGTON, DELAWARE  PORT DEPOSIT, WARYLAND
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WILMINGTON COLLEGE LIBRARY

BULDING,” PREPARED Y STEPHEN
KOWALCHUK JR P.E., DATED 1/10/84.

LOCATION SKETCH
STORMWATER RECHARGE SYSTEM
WILMINGTON COLLEGE

320 DUPONT HIGHWAY
WILMINGTON, MEW CASTLE COUNTY, DELAWARE
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COMSULTANTS IN THE GEOSCIENCES
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Film Mo: A=2T60CF -2
DUFFIELD . INC,
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WYNTHORPE
STORMWATER RECHARGE SYSTEM MONITORING

Table 1

DEPTH TO GROUNDWATER IN MONITOR WELL

Depth to Groundwater |
(Feet)
Below Top Below | Helght of Watar In
Date Measured of Casing | Grade' | Well (Feet)®
27 Nov 2007 288 26.3 105
01 Aug 2007 27 85 25.35 11.45
01 May 2007 26.5 240 128
05 Feb 2007 27.85 2535 115
. 07 Nov 2006 28.3 258 1.0
| 07 Aug 2008 28.3 258 11.0 I
18 May 2006 28.4 259 10.9 I
08 Feb 2006 ~28.0 255 113
11 Nov 2005 28.25 25.75 11.05
01 Aug 2005 27 35 24 85 11.95
05 May 2005 26 35 23.85 12.95
02 Mar 2005 268 243 125
—_—
10 Now 2004 26 85 24 35 12 .4
11 Aug 2004 26 8 241 12.7
27 May 2004 27.05 24 55 12.25
~ 16Feb2004 | 27.0 245 12.3
17 Nov 2003 27.35 2485 11.95
24 Oct 2003 ¥ 27.4 24.9 11.9
Mean 275 25.0 11.62
Maximum (Deepest) 288 263 12 05
— Minimum (Shallowest) 2635 2385 10.50

NOTES:

1. Based on well casing stick-up = 2 5+ feet above ground surface grade at well site.

2. Based on well bottom depth = 38,3+ feet balow fop of well casing

3. The period of record for depth to groundwater monitoring commenced 27 October 2003,
The 24 Oclober 2003 measurement was performed prior 1o the recharge system being
mada opérational.

4. This table is part of a reporl. tiked "Wynthorpe, Stormwater Recharge System,
Monitoring Report No. 87, prepared by Duffield Associates, Inc. and dated February 2008,
and must be evaluated within the context of that report.
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WYNTHORPE
STORMWATER RECHARGE SYSTEM MONITORING

Table 2

SUMMARY OF INDICATOR ANALYSES

GROUNDWATER MONITOR WELL

— = -
Analysis "
Carbon (mgf) Chamical
Total Specific Oxygen
Sample Date pH @ sm (mg/) c“m,m_mm] Total Total Organic Demand
27 Nov 2007 55 106 67, | 98 Sﬂ'ﬂ"‘%‘
01 Aug 2007 58 86.5 157. 68 <80 B0 |
01 May 2007 59 856 TEE. 16.2 <500 B0
05 Feb 2007 6.1 T2.0 143 13.4 a2 0 "
07 Nov 2006 58 5.0 748, 50 2.0 <8.0
07 Aug 2006 57 81.0 145, 14.9 <20 <8.0
18 May 2006 61 116.0 143, 18.6 <20 <80
0B Feb 2008 58 L1 153, 143 <20 B0
01 Aug 2005 58 81.0 128. 10.9 <20 <80
05 May 2005 57 80.0 120. 135 <20 <8.0
02 Mar 2005 56 B85 | 128 155 =70 B0
10 Nov 2004 57 | 755 119. 12.2 26 B0
11 Aug 2004 6.3 82.0 137. 6.4 <20 <B.0
27 May 2004 5.8 90.5 148. 76 <20 <B.0
16 Feb 2004 5.7 805 172, )] — <30 | <80 |
17 Nov 2003 8.0 845 104, 7.7 —<20 | <500
24 Oct 2003 ™ 8.2 915 133, 6.8 <2.0 <50.0
Median 58 855 37, 12.8 <20 <B.0 '
Mean 58 B86.7 138. 1.8 po— -
Maximum 6.3 1150 167, 158 26 <500
Minimum 55 88 5 104. 50 20 <50 1
NOTES:

1. Abbreviations and Symbaols

mg/l
umhosicm

milligrama per liter [approximately parts per million (ppmj]
micromhos per centimeler
less than [The number that follows is the labaratory methed imit of quantification (MLQ);
Same as “none detecied” at a concentration equal to or exceeding the MLO.)

2. Standard pH units.

3. The 24 Oclober 2003 sample was cbtained before the recharge sysiem was made operalional
4. This table is parl of a report, litled "Wynthorpe, Stormwater Recharge Sysiem, Monitoring Report No. 87,
prapared by Duffield Associates, Inc. and dated February 2008, and must be evaluated within the context

of that report.
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WYNTHORPE
STORMWATER RECHARGE SYSTEM MONITORING

Table 3

SUMMARY OF INDICATOR ANALYSES
RECHARGE SYSTEM INFLOW

Analysis "'
Carbon {mg.l'lj Chemical
Total Specific Oxygen
- o Dissolved | Conductance Total Fotal Demand
Date Solids {mgh) Organic {mgil)
19 Nov 2007 6.8 B5.0 E.T 7.0 19.2 825
04 June 2007 8.9 148.0 102.0 [[EX] 420 133.0
02 Mar 2007 B.5 BB BES 78 155 395
08 MNov 2006 E.E 5?.1.'! 50.4 138 9. 28.2
05 Sep 2006 6.8 815 774 200 22.0 60.8
268 June 2006 7.1 L4 ] “Ba2Z
29 2005 7. 54 0 110.0
08 Jul 2005 6.6 580 BB.E
23 Mar 2005 6.9 75.0 Tl
01 Dec 2004 1 9.5 1130
12 Jul 2004 6.6 58.0 81.8
06 Feb 2004 1 | <300 154
——————— B
17 Dec 2003 6.8 36.5 472 . .
27 Oct 2003 ™ 65 34.0 50.3 113 30 <50.0
Median 68 69.0 72.9 24.0 155 478
Mean 6.8 - 72.3 24.8 164 —
Maximum 71 148.0 1130 604 42.0 1330 ||
Minimum 6.1 <30.0 15.4 47 3.0 170
e e =
NOTES:
1. Abbreviations and Symbots
magfl milligrams per liter [approximately parts per milbon (ppmi]
umhosicm micromhos per cantimeter
= less than [The number that follows is the laboratory method imit of quantification (MLQ);

Same as “none detected” at a concentration equal to or exceeding the ML)
2. Swandard pH units
3. The period of record commenced with the initkal water sample, collected on 27 QOctober 2003, prior
to the recharge system baing made operaticnal.
4. This table is part of a repon, titked "Wynthorpe, Stormwaler Recharge System, Monitoring
Report No. 8", prepared by Duffield Associates, Inc. and dated February 2008, and must
be evaluated within the context of that report.
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