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1.0 INTRODUCTION 

 

This report has been prepared to document the background groundwater quality monitoring 

associated with the On-site Wastewater Treatment and Disposal System (OWTDS) at the Mount 

Cuba Center (MCC) facility located at 3120 Barley Mill Road, Hockessin, Delaware (Refer to 

Figure 1 Site Location Map). OWTDS Construction Permit No. 621706-01 was issued on 

August 11, 2021, for a maximum average daily influent flow of 3,770 gallons per day (gpd). 

Wastewater flows to the OWTDS will be generated from an education center, greenhouse, and 

main house at MCC. ARM Group was retained by MCC to conduct the background groundwater 

monitoring and reporting in accordance with Part II(B) of the permit.  

 

This report documents the monthly background groundwater quality monitoring required under 

Part II(B)(2). The monthly monitoring events were conducted between February and April 2024, 

following the installation of supplemental monitoring wells in early February 2024. Groundwater 

elevation and quality monitoring was previously conducted to provide the information needed to 

prepare a combined Hydrogeologic Suitability Report and Surface Water Assessment Report 

(HSR/SWAR). The HSR/SWAR was submitted in support of the OWTDS design by Brickhouse 

Environmental on February 23, 2021. Please refer to the combined HSR/SWAR for additional 

background information related to the suitability assessment of the OWTDS disposal area. 

 

2.0 SITE INFORMATION 

 

2.1  Physiography and Geology  

 

The MCC and surrounding area are located in the Appalachian Piedmont province, which is 

characterized by pronounced hills and valleys underlain by metamorphic crystalline rocks that 

can be exposed at the surface or overlain by significant thicknesses of saprolite (decomposed 

rock). According to the Delaware State Geologic Map (The Delaware Geological Survey, 

interactive online map, accessed January 2020), the underlying bedrock geology is consistent 

throughout the local area consisting of psammitic and pelitic gneiss of the Wissahickon 

Formation. The Wissahickon Formation underlies a large portion of northern New Castle 

County. The depth to which these rock types weather (decompose) can vary considerably based 

on local minerology. Site-specific investigation is required to evaluate the depth to competent 

bedrock in areas underlain by this rock type.  

Based on site-specific drilling observations, the overburden geology above the competent rock 

within the study area generally consists of weathered gneiss (saprolite). The saprolite consists of 

alternating bands of brown and gray decomposed gneiss with mica evident at some locations. 

Distinguishable horizons were not discernable. The competence of the saprolite increased with 

depth, and competent bedrock was generally encountered at 5 to 10 feet below grade. Contacts 

between saprolite and competent bedrock were found to be both abrupt and gradational 

depending on the specific test boring location.  
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2.2 Regional Hydrogeology 

The water table aquifers in the region are generally a subdued replica of the ground surface 

topography, with groundwater flowing from high topographical areas to low topographical areas. 

Groundwater flow paths are relatively short, with flow migrating from recharge areas to 

discharge areas (seeps, springs, streams). The United States Geological Survey (USGS) reports 

that groundwater recharge is greatest in the late fall, winter, and early spring. Groundwater 

infiltrating into the soil and weathered bedrock is transmitted by primary porosity (open spaces 

within the unconsolidated matrix). Groundwater in the deeper competent bedrock flows in 

secondary porosity features such as fractures, faults, joints, and relic bedding planes. Water table 

aquifers within unconsolidated materials are not always present in the hydrogeologic setting 

where the MCC is located. The absence or presence of a shallow/overburden aquifer system is 

site-specific and depends on the depth of bedrock weathering, topography and the relative 

location of groundwater discharge features. Deeper fractured bedrock aquifer systems are always 

present in the hydrogeologic setting where the MCC is located. The greatest density of water 

bearing zones within fractured bedrock aquifers are generally present at shallower depths within 

the fractured bedrock mass, below the interface between saprolite and competent bedrock. 

 

Based on site-specific information gathered as part of this assessment, a shallow overburden 

aquifer is not present in the vicinity of the disposal system. During monitoring well installation, 

groundwater was first encountered within the competent bedrock aquifer beneath the disposal 

areas.  

3.0 SITE DATA 

 

3.1 Monitoring Well Network 

  

Three (3) monitoring wells, MW-1 through MW-3, were drilled and constructed in January of 

2020 to evaluate the proposed wastewater disposal area consistent with HSR requirements.  

MW-1 is located upgradient of the disposal area near the northwest corner of the northern set of 

disposal trenches. MW-2 is located several hundred feet downgradient and southwest of the 

disposal area. MW-3 is located immediately downgradient of the southwestern corner of the 

disposal area. After installation of the monitoring wells, three (3) background monitoring events 

took place in early 2020. Groundwater quality was determined to be good with low nutrient 

concentrations and oxidizing groundwater conditions. 

 

In February of 2024 two (2) additional monitoring wells (MW-4 and MW-5) were installed in 

accordance with the 2021 construction permit issuance. The locations of MW-4 and MW-5 were 

approved by DNREC prior to installation. MW-4 is located between the two sets of disposal 

trenches. MW-5 provides additional downgradient monitoring coverage and is positioned near 

the southeast corner of the southernmost set of disposal trenches. Following installation, the 

monitoring wells were surveyed by a licensed professional surveyor to provide accurate 

monitoring well position and elevation information. A well construction summary can be found 

below. Additional detail is provided in the lithologic description and well construction logs in 

Appendix A. All monitoring well locations are depicted on Figure 2 in relation to the as-built 

disposal trenches and pertinent site features.  
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Three (3) background groundwater monitoring events took place between February and April of 

2024. All five (5) monitoring wells (MW-1 through MW-5) were gauged for groundwater 

elevation and groundwater samples were collected from each consistent with Part II(B)(2) of the 

permit. Groundwater elevations, static water levels, and analytical results are presented in Tables 

1 and 2, respectively. Laboratory analytical reports are included in Appendix B. A summary of 

the results from the three monitoring events can be found below in sections 3.1.1 and 3.1.2. 

 

Well Construction Summary 

Well ID 
DNREC 

Permit No. 

Total 

Depth 

(ft) 

Screened 

Interval (ft) 

Casing 

Elevation 

(ft MSL) 

Well 

Installation 

Date 

MW-1 268364 80.08 77.5-37.5 279.32 1/9/2020 

MW-2 268365 67.80 65.11-35.11 252.22 1/9/2020 

MW-3 268366 61.60 59.22-29.22 246.10 1/9/2020 

MW-4 284331 59.00 58.0-32.0 264.19 2/6/2024 

MW-5 284332 52.00 51.0-37.0 246.92 2/7/2024 

 

3.1.1 Groundwater Elevations 

 

Static water levels were recorded during each monitoring event prior to monitoring well purging 

and sampling activities.  The highest groundwater elevations (GWE) were recorded upgradient 

of and within the disposal area as measured at MW-1 and MW-4. Groundwater elevations at 

MW-1 and MW-4 were similar during all monthly monitoring events. The predominant 

groundwater flow direction is generally consistent with topography to the south and west toward 

MW-2, MW-3 and MW-5. Groundwater gradient, flow direction and elevation remained 

generally consistent throughout the 3-month monitoring period. Static water level measurements 

and calculated elevations are included on the attached tables for each monitoring well. 

Groundwater gradient maps, based on calculated groundwater elevations for February, March, 

and April 2024 are provided as Figures 3-5. 

 

As shown on Figures 3-5 the groundwater gradient is moderate toward the south/southeast in the 

direction of an unnamed tributary (UNT) to Red Clay Creek. The UNT flows from west to east 

approximately 325 feet downgradient from the southern edge of the disposal area. The 

groundwater gradient and inferred direction of groundwater flow are consistent with what was 

observed and documented during the completion of the HSR. 

 

As discussed in the HSR, the MCC maintains their own public water supply system to provide 

potable water to the MCC. MCC’s public water supply obtains water from 4 supply wells. The 

wells are adjacent to the UNT to Red Clay Creek and are locally known as Wells 1 through 4. 

Wells 1 and 4 are located immediately north of the unnamed tributary while Wells 2 and 3 are 

immediately south of the unnamed tributary. All supply wells are constructed to draw 

groundwater from the fractured bedrock aquifer beneath the valley and unnamed tributary. Total 

depths range from 79 feet to 264 feet below grade, with open intervals that vary considerably. 
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The groundwater gradients shown on Figures 3-5 are consistently steeper toward MW-2 than the 

gradients toward the other downgradient wells (MW-3 and MW-5). This inconsistency in 

groundwater gradient across the disposal area is consistent with the groundwater gradient 

patterns noted during the completion of the HSR. ARM suspects that the inconsistent 

groundwater gradients are related to groundwater withdrawals at the nearby MCC supply wells 

causing a lowering of groundwater elevations in the vicinity of the UNT and the disposal area. 

 

3.1.2 Groundwater Quality 

 

MW-1 monitors groundwater quality upgradient of the disposal area and MW-4 monitors 

groundwater quality within the disposal area. MW-2, MW-3, and MW-5 monitor groundwater 

quality downgradient of the disposal area. ARM Group collected groundwater samples on three 

occasions from the five (5) monitoring wells between February and April 2024. Prior to 

sampling a decontaminated submersible pump was used to purge each well of at least three (3) 

times its standing water volume from the top of the water column. Analyze-immediately 

parameters (pH, specific conductance, temperature, dissolved oxygen, turbidity and reduction-

oxidation potential) were monitored consistently throughout the purging process. Upon 

stabilization of analyze-immediately parameters, each sample was collected using a disposable 

bailer from the top of the water column. The groundwater samples were placed in an iced cooler 

and transported under chain of custody to a certified environmental testing laboratory (ALS 

Environmental-Middletown, PA) for analysis. The groundwater analytical results are 

summarized in Tables 1 and 2 for each well and discussed below:  

 

Overall, the groundwater quality is considered good with low nutrient concentrations and 

oxidizing conditions. Heavy metals are generally not present at detectable concentrations. Fecal 

coliform was not detected during any of the monitoring events. Total coliform was not detected 

with the exception of the March event at MW-1 and during the April event at all monitoring 

wells. The highest concentration of total coliform was 920 MPN (most probable number)/100mL 

in MW-2 in April 2024. A comparison of groundwater analytical results obtained during the 

2020 HSR and the 2024 background monitoring period was conducted for MW-1 through MW-

3. In general, groundwater quality is comparable at all three monitoring well locations with no 

significant statistical differences between the results. 

 

4.0 SITE HISTORY 

 

• January 8-10, 2020: Site soil and hydrogeologic testing, including installation of MW-1 

through MW-3. 

 

• February 23, 2021: Submittal of Hydrogeologic Suitability Report to DNREC 

 

• August 8, 2021: DNREC issues approval for operation of the OWTDS with an effective 

date of August 12, 2021, and an expiration date of August 11, 2026. 

 

• September 2023: Installation of the OWTDS was completed including pretreatment 

facilities. 
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• February 6-7, 2024: Installation and development of additional monitoring wells (MW-4 

and MW-5) with subsequent monthly monitoring commencing in late February 2024 and 

ending in late April 2024. 

 

• February – April 2024: Completed monthly background groundwater quality and 

elevation monitoring. 

 

5.0 CONCLUSIONS 

 

The following conclusions have been developed based on a review of the groundwater 

monitoring data collected during the 2020 HSR and subsequent background groundwater quality 

monitoring conducted in early 2024: 

 

• The monitoring well network (MW-1 through MW-5) is well positioned to provide 

groundwater elevation and quality information in the vicinity of the OWTDS disposal 

area. Based on groundwater elevation mapping, groundwater flow is to the 

south/southwest toward an unnamed tributary to the Red Clay Creek. Groundwater 

elevations were generally consistent during all monitoring events conducted. 

 

• Groundwater was monitored three (3) times between February and April 2024 at MW-1 

through MW-5. All monitoring was conducted consistent with the requirements outlined 

in DNREC permit 621706-01. Groundwater quality was also previously monitored at 

MW-1 through MW-3 in 2020 in support of the HSR. Groundwater quality was found to 

be consistent during the monitoring period and consistent with groundwater quality 

monitoring results obtained in 2020. Groundwater quality is considered good with low 

nutrient concentrations, generally undetectable concentrations of heavy metals and 

oxidizing groundwater conditions. 
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FIGURES AND TABLES 













2/26/2024 3/26/2024 4/23/2024 2/26/2024 3/26/2024 4/23/2024 2/26/2024 3/26/2024 4/23/2024 2/26/2024 3/26/2024 4/23/2024 2/26/2024 3/26/2024 4/23/2024

Analyte Units

Depth to Water ft below TOIC 56.96 56.81 56.92 49.08 49.08 49.11 33.58 33.12 33.45 41.58 41.94 42.1 31.18 29.77 30.86

Groundwater Elevation ft MSL 222.36 222.51 222.4 203.14 203.14 203.11 212.52 212.98 212.65 222.61 222.25 222.09 215.74 217.15 216.06

Temperature °C 16.3 14.1 14.7 16.4 15 13.8 11.9 13.2 13.8 12.1 14.5 14.3 14.4 14.3 16.4

pH Std. Units 6.01 5.77 5.89 6 5.9 5.82 6.2 6.11 6.1 6.04 6.17 6.06 6.26 6.1 6.18

Specific Conductance uS/cm 151.7 120 144.4 145 137.2 144 106.4 97.74 100.3 94.85 92.31 89.92 93.27 91.24 93.18

ORP mV 186 207 190 176 207 178 181 177 172 178 159 176 166 179 192

Dissolved Oxygen mg/L 9.2 9.34 9.28 9.13 8.3 9.4 9.18 9.52 9.35 9.44 9.5 9.87 9.84 10.26 9.62

Notes:

ft - feet

MSL - Mean Sea Level

°C - degrees Celsius

bgs - below ground surface

mV - millivolts

mg/L - miligrams per liter

TOIC - Top of Inner Casing

Results

Table 1

Background Groundwater Monitoring

Mount Cuba Center

Background Groundwater Quality Monitoring

ARM Project: 00193834.01

264.19 246.92

261.25 244.56

2.94 2.4

MW-4 MW-5

59.00 52.00

55.00-30.00 49.00-35.00

61.60

252.22

Sample Date

Monitoring Well Location MW-1 MW-2 MW-3

Screened Interval (ft bgs) 77.5-37.5 65.11-35.11 59.22-29.22

67.80

DNREC Permit Number 268364 268365 268366

246.10

Total Depth below TOIC

284331 284332

Inner Casing Stickup (ft above grade) 2.56 2.69 2.38

Top of Inner Casing Elevation (ft MSL)

Ground Surface Elevation (ft MSL)

80.08

279.32

276.76 249.53 243.72



Analyte Units Result RDL Result RDL Result RDL Result RDL Result RDL Result RDL Result RDL Result RDL Result RDL Result RDL Result RDL Result RDL Result RDL Result RDL Result RDL

Ammonia-N mg/L 0.02 J 0.10 <0.1 0.1 <0.1 0.1 0.02 J 0.10 <0.25 0.25 <0.1 0.1 0.03 J 0.10 <0.25 0.25 <0.1 0.1 0.02 J 0.10 <0.1 0.1 <0.1 0.1 0.2 J 0.10 <0.25 0.25 <0.1 0.1

Nitrogen, Total Organic mg/L <1.0 1.00 <1 1 <1 1 <1.0 1.00 <1 1 <1 1 <1.0 1.00 <1 1 <1 1 <1.0 1.00 <1 1 <1 1 <1.0 1.00 1 1 2.5 1

Total Nitrogen mg/L 1.14 3.00 2.31J 3 3.07 3 3.15 3.00 2.74J 3 3.44 3 1.16 J 3.00 <3 3 0.96J 3 0.95 J 3.00 <3 3 <3 3 1.06 J 3.00 1.46J 3 2.93J 3

Chloride mg/L 6.7 2.00 4 2 4.8 2 7.6 2.00 5.9 2 6 2 2.1 2.00 1.7J 2 2.1 2 1.7 J 2.00 1.6J 2 1.9J 2 <2.0 2.00 <2 2 1.7J 2

Nitrate-N mg/L 4.1 1.00 2.3 1 3.1 1 3.2 1.00 2.7 1 2.9 1 1.2 1.00 0.95J 1 0.96J 1 0.95 J 1.00 0.88J 1 0.89J 1 0.48 J 1.00 0.45J 1 0.42J 1

Nitrite-N mg/L <1.0 1.00 <1 1 <1 1 <1.0 1.00 <1 1 <1 1 <1.0 1.00 <1 1 <1 1 <1.0 1.00 <1 1 <1 1 <1.0 1.00 <1 1 <1 1

Sulfate mg/L 28.4 2.00 21.1 2 25.7 2 21.3 2.00 19.4 2 21.5 2 20.6 2.00 19.5 2 19.9 2 17.1 2.00 16.5 2 17.4 2 18.1 2.00 16.3 2 18.9 2

Phosphorus, Total mg/L 0.11 0.10 0.094J 0.1 <0.1 0.1 0.52 0.10 0.51 0.1 <0.1 0.1 0.44 0.10 0.59 0.1 0.12 0.1 <0.10 0.10 <0.1 0.1 0.11 0.1 0.12 0.10 <0.1 0.1 0.32 0.1

Phosphorus, Total as PO4 mg/L 0.32 0.29 0.25 1.6 1.6 0.22 0 1.3 1.8 0.37 0.18 0.21 0.34 0.36 0.19 0.99

Total Dissolved Solids mg/L 121 25.00 90 25 110 25 124 25.00 94 25 104 25 91 25.00 90 25 54 25 96 25.00 69 25 40 25 90 25.00 68 25 36 25

Total Suspended Solids mg/L 356 5.00 148 5 390 5 363 5.00 642 5 458 5 189 5.00 116 5 668 5 397 5.00 41 5 127 5 1590 5.00 366 5 413 5

Total Kjeldahl Nitrogen mg/L <1.0 1.00 <1 1 <1 1 <1.0 1.00 <1 1 0.5J 1 <1.0 1.00 <1 1 <1 1 <1.0 1.00 <1 1 <1 1 0.6 J 1.00 1 1 2.5 1

Total Coliform MPN/100mL <1.0 1.00 2 1 130 1 <1.0 1.00 <1 1 920 1 <1.0 1.00 <1 1 49 1 <1.0 1.00 <1 1 2 1 5 1.00 <1 1 350 1

Fecal Coliform CFU/100mL <1.0 1.00 <1 1 <1 1 <1.0 1.00 <1 1 <1 1 <1.0 1.00 <1 1 <1 1 <1.0 1.00 <1 1 <1 1 <5.0 5.00 <1 1 <1 1

Arsenic, Total mg/L <0.0033 0.00330 <0.0033 0.0033 <0.0033 0.0033 <0.00330 0.00330 <0.0033 0.0033 <0.0033 0.0033 <0.0033 0.00330 <0.0033 0.0033 <0.0033 0.0033 <0.0033 0.00330 <0.0033 0.0033 <0.0033 0.0033 0.0044 J 0.00590 <0.0033 0.0033 0.0019J 0.0033

Cadmium, Total mg/L <0.0011 0.00110 <0.0011 0.0011 <0.0011 0.0011 <0.0011 0.00110 <0.0011 0.0011 <0.0011 0.0011 <0.0011 0.00110 <0.0011 0.0011 <0.0011 0.0011 <0.0011 0.00110 <0.0011 0.0011 <0.0011 0.0011 <0.0011 0.00200 <0.0011 0.0011 <0.0011 0.0011

Chromium, Total mg/L 0.0087 0.00220 0.0058 0.0022 0.0068 0.0022 0.0067 0.00220 0.0012J 0.0022 <0.0022 0.0022 0.0083 0.00220 0.013 0.0022 0.0042 0.0022 0.009 0.00220 <0.0022 0.0022 <0.0022 0.0022 0.032 0.00400 0.0014J 0.0022 0.018 0.0022

Copper, Total mg/L 0.021 0.00560 0.012 0.0056 0.0092 0.0056 0.017 0.00560 0.0041J 0.0056 0.0048J 0.0056 0.015 0.00560 0.018 0.0056 0.0047J 0.0056 0.041 0.00560 <0.0056 0.0056 0.0022J 0.0056 0.074 0.01000 <0.0056 0.0056 0.029 0.0056

Iron, Total mg/L 6.9 0.05600 4.6 0.056 6.7 0.056 4.5 0.05600 0.65 0.056 0.3 0.056 6.6 0.05600 8.8 0.056 2.8 0.056 12.1 0.05600 0.066 0.056 0.22 0.056 39.5 0.10000 0.8 0.056 14.1 0.056

Lead, Total mg/L 0.0024 0.00220 0.0015J 0.0022 0.0018J 0.0022 0.0012J 0.00220 <0.0022 0.0022 <0.0022 0.0022 0.003 0.00220 0.0038 0.0022 0.0011J 0.0022 0.0037 0.00220 <0.0022 0.0022 <0.0022 0.0022 0.021 0.00400 <0.0022 0.0022 0.008 0.0022

Manganese, Total mg/L 0.079 0.00560 0.053 0.0056 0.071 0.0056 0.056 0.00560 0.0095 0.0056 0.007 0.0056 0.12 0.00560 0.16 0.0056 0.07 0.0056 0.23 0.00560 0.0034J 0.0056 0.0056J 0.0056 1.5 0.01000 0.05 0.0056 0.55 0.0056

Nickel, Total mg/L 0.009 0.00560 0.0065 0.0056 0.0075 0.0056 0.0088 0.00560 0.0028J 0.0056 0.0042J 0.0056 0.0051 J 0.00560 0.0075 0.0056 0.0027J 0.0056 0.013 0.00560 <0.0056 0.0056 <0.0056 0.0056 0.027 0.01000 <0.0056 0.0056 0.013 0.0056

Selenium, Total mg/L <0.0056 0.00560 <0.0056 0.0056 <0.0056 0.0056 <0.0056 0.00560 <0.0056 0.0056 <0.0056 0.0056 <0.0056 0.00560 <0.0056 0.0056 <0.0056 0.0056 <0.0056 0.00560 <0.0056 0.0056 <0.0056 0.0056 <0.0056 0.01000 <0.0056 0.0056 <0.0056 0.0056

Sodium, Total mg/L 7.7 0.11000 5.4 0.11 5.8 0.11 8.5 0.11000 6.9 0.11 6.4 0.11 5.5 0.11000 5.1 0.11 5 0.11 3.6 0.11000 4 0.11 4.2 0.11 2.5 0.20000 2.4 0.11 2.8 0.11

Zinc, Total mg/L 0.02 0.00560 0.014 0.0056 0.017 0.0056 0.014 0.00560 0.0036J 0.0056 0.0067 0.0056 0.012 0.00560 0.018 0.0056 0.0063 0.0056 0.033 0.00560 <0.0056 0.0056 0.0046J 0.0056 0.055 0.01000 0.0026J 0.0056 0.021 0.0056

Mercury, Total mg/L <0.00050 0.00050 <0.0005 0.0005 <0.0005 0.0005 <0.00050 0.00050 <0.0005 0.0005 <0.0005 0.0005 <0.00050 0.00050 <0.0005 0.0005 <0.0005 0.0005 <0.00050 0.00050 <0.0005 0.0005 <0.0005 0.0005 <0.00050 0.00050 <0.0005 0.0005 <0.0005 0.0005

Notes:

RDL - Reporting Detection Limit

mg/L - miligrams per liter

MPN - Most Probable Number

CFU - Colony Forming Units

mL - Milliliter

Bold - Detection

MW-5

2/26/2024 3/26/2024 4/23/2024 2/26/2024 3/26/2024 4/23/2024

Table 2

Laboratory Analytical Results

Mount Cuba Center

ARM Project: 00193834.01

3/26/2024 4/23/2024

Sample ID

Sample Date

MW-1

2/26/2024 3/26/2024 4/23/2024

MW-2 MW-3

2/26/2024 3/26/2024 4/23/2024 2/26/2024

MW-4
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APPENDIX A 

 

MONITORING WELL CONSTRUCTION AND  

SURVEY INFORMATION 
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Monitoring Well MW-1

(Page 1 of 2)

Depth to water measured at 57.03 ft below TOIC on 1/24/2020

BE Project No. 19-3834-0

Hydrogeologic Investigation
Hockessin, DE  19707
3120 Barley Mill Road
Mount Cuba Center Date Started : 1/8/2020

Date Completed : 1/9/2020

Hole Diameter : 4 inch

Drilling Method : HSA & Air Rotary

Sampling Methods : Split Spoon and Cuttings

Drilled By : Ameridrill, Inc.

Licensed Driller No. : 4162

Logged By : Douglas Schott, P.G.

Checked By : Douglas Schott, P.G.

Monitoring Well MW-1

(Page 1 of 2)
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DESCRIPTION

Dark brown moist top soil.

Dark brown silt (ML) with some sand, slightly moist. 
Some gneiss rock fragments (saprolite).
Split spoon refusual @ 2.4 feet.

Auger refusal @ 4.0 feet.

Air rotary drilling from 4.0 feet to bottom of 
borehole.
Gray competent gneiss bedrock. See below for 
information regarding water bearing zones and 
intervals of lesser competence.

Soft zone with color change to brown/gray. No 
water.
Soft zone. Same as above.

Soft zone. Same as above.
1.0 foot thick very soft zone. No water.

Fractured zone. Large gneiss fragments returned. 
No water returned. Slight increase in moisture.

Soft zone. No change in color.

Water bearing fracture (approximately 1.0 gpm)

Soft zone. Continued to produce approximately 1.0 
gpm. Flow stopped after several minutes of 
developemnt. Let sit for approximtely 10 minutes 
and no water accumulated in the borehole.

Fracture zone. No water returned to the surface.

279.32 ft (TOIC)
MW-1

Concrete

Grout

Bentonite

Sand

Steel Casing

Locking Cap

Solid Riser

Screen

Well Construction
Information

WELL CONSTRUCTION

Date Compl. : 1/9/2020
Hole Diameter : 4 inch
Drill. Method : Air Rotary
Company Rep. : Doug Schott

INNER CASING

Material : PVC
Diameter : 2 inch
Joints : threaded

WELL SCREEN

Material : PVC
Diameter : 2 inch
Joints : threaded
Opening : .020 slot

SAND PACK : #1 quartz

ANNULUS SEAL : bentonite pellets
: and grout

OUTER CASING

Material : steel
Diameter : 4 inch
Cap : locking
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Monitoring Well MW-1

(Page 2 of 2)

Depth to water measured at 57.03 ft below TOIC on 1/24/2020

BE Project No. 19-3834-0

Hydrogeologic Investigation
Hockessin, DE  19707
3120 Barley Mill Road
Mount Cuba Center Date Started : 1/8/2020

Date Completed : 1/9/2020

Hole Diameter : 4 inch

Drilling Method : HSA & Air Rotary

Sampling Methods : Split Spoon and Cuttings

Drilled By : Ameridrill, Inc.

Licensed Driller No. : 4162

Logged By : Douglas Schott, P.G.

Checked By : Douglas Schott, P.G.

Monitoring Well MW-1

(Page 2 of 2)
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DESCRIPTION

Fracture zone. Color change to gray/brown.

Very soft factured zone between 54 and 56 feet. 
Cuttings are now balling up and trace free water 
returned to the surface after rod changes.

Almost no cuttings being returned to the surface. 
Suspect that cuttings and trace water are 
accumulating above the hammer bit. Most 
circulation lost.

Stopped drillling @ 80 feet and injected water to 
clean out the borehole. Yield is insufficient to 
cause water to be returned to the surface.

279.32 ft (TOIC)
MW-1

Sand

Screen

Well Construction
Information

WELL CONSTRUCTION

Date Compl. : 1/9/2020
Hole Diameter : 4 inch
Drill. Method : Air Rotary
Company Rep. : Doug Schott

INNER CASING

Material : PVC
Diameter : 2 inch
Joints : threaded

WELL SCREEN

Material : PVC
Diameter : 2 inch
Joints : threaded
Opening : .020 slot

SAND PACK : #1 quartz

ANNULUS SEAL : bentonite pellets
: and grout

OUTER CASING

Material : steel
Diameter : 4 inch
Cap : locking
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Monitoring Well MW-2

(Page 1 of 2)

Depth to water measured at 48.71 ft below TOIC on 1/24/2020

BE Project No. 19-3834-0

Hydrogeologic Investigation
Hockessin, DE  19707
3120 Barley Mill Road
Mount Cuba Center Date Started : 1/8/2020

Date Completed : 1/9/2020

Hole Diameter : 4 inch

Drilling Method : HSA & Air Rotary

Sampling Methods : Split Spoon and Cuttings

Drilled By : Ameridrill, Inc.

Licensed Driller No. : 4162

Logged By : Douglas Schott, P.G.

Checked By : Douglas Schott, P.G.

Monitoring Well MW-2

(Page 1 of 2)
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DESCRIPTION

Dark brown moist top soil.

Brown silt (ML) with some sand, moist.

Dark brown to tan silt (ML) with sand (fine to 
coarse), slightly moist. Some trace gneiss rock 
fragments (saprolite).

Split spoon refusual @ 5 feet.

Auger refusal @ 6 feet.

Air rotary drilling from 6.0 feet to bottom of 
borehole.
Gray/brown semi-competent gneiss bedrock. See 
below for information regarding water bearing 
zones and intervals of lesser competence.
Soft zone. No water.
Soft zone from 10-13 feet. No water.

Gray/brown competent gneiss bedrock. See below 
for information regarding water bearing zones and 
intervals of lesser competence.

Water bearing fracture 20 through 21. No free 
water returned to the surface. Cuttings began 
balling up.
Very soft zone from 22 to 26.5. Still no free water 
returned to surface. Cuttings still moist.

Soft zone from 30 to 35 feet with color change to 
gray/brown. Cuttings remain moist.

252.22 ft (TOIC)
MW-2

Concrete

Grout

Bentonite

Sand

Steel Casing

Locking Cap

Solid Riser

Well Construction
Information

WELL CONSTRUCTION

Date Compl. : 1/9/2020
Hole Diameter : 4 inch
Drill. Method : Air Rotary
Company Rep. : Doug Schott

INNER CASING

Material : PVC
Diameter : 2 inch
Joints : threaded

WELL SCREEN

Material : PVC
Diameter : 2 inch
Joints : threaded
Opening : .020 slot

SAND PACK : #1 quartz

ANNULUS SEAL : bentonite pellets
: and grout

OUTER CASING

Material : steel
Diameter : 4 inch
Cap : locking
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Monitoring Well MW-2

(Page 2 of 2)

Depth to water measured at 48.71 ft below TOIC on 1/24/2020

BE Project No. 19-3834-0

Hydrogeologic Investigation
Hockessin, DE  19707
3120 Barley Mill Road
Mount Cuba Center Date Started : 1/8/2020

Date Completed : 1/9/2020

Hole Diameter : 4 inch

Drilling Method : HSA & Air Rotary

Sampling Methods : Split Spoon and Cuttings

Drilled By : Ameridrill, Inc.

Licensed Driller No. : 4162

Logged By : Douglas Schott, P.G.

Checked By : Douglas Schott, P.G.

Monitoring Well MW-2

(Page 2 of 2)
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DESCRIPTION

Soft zone from 38 to 40 feet.

Soft zone. Cuttings remain moist. Sample recovery 
is minimal due to lack of signficant water bearing 
zones and moist cuttings.

Soft zone. Same as above.

Soft zone. Same as above.

252.22 ft (TOIC)
MW-2

Sand

Solid Riser

Screen

Well Construction
Information

WELL CONSTRUCTION

Date Compl. : 1/9/2020
Hole Diameter : 4 inch
Drill. Method : Air Rotary
Company Rep. : Doug Schott

INNER CASING

Material : PVC
Diameter : 2 inch
Joints : threaded

WELL SCREEN

Material : PVC
Diameter : 2 inch
Joints : threaded
Opening : .020 slot

SAND PACK : #1 quartz

ANNULUS SEAL : bentonite pellets
: and grout

OUTER CASING

Material : steel
Diameter : 4 inch
Cap : locking
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Monitoring Well MW-3

(Page 1 of 2)

Depth to water measured at 33.84 ft below TOIC on 1/24/2020

BE Project No. 19-3834-0

Hydrogeologic Investigation
Hockessin, DE  19707
3120 Barley Mill Road
Mount Cuba Center Date Started : 1/9/2020

Date Completed : 1/9/2020

Hole Diameter : 4 inch

Drilling Method : HSA & Air Rotary

Sampling Methods : Split Spoon and Cuttings

Drilled By : Ameridrill, Inc.

Licensed Driller No. : 4162

Checked By : Douglas Schott, P.G.

Checked By : Douglas Schott, P.G.

Monitoring Well MW-3

(Page 1 of 2)
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DESCRIPTION

Dark brown moist top soil.

Brown sandy silt (ML) with trace gravel, moist and 
micaceous.

Dark brown silty sand (SM) (fine to coarse) with 
some gneiss gravel. Moist and micaceous. 
Saprolite.

Dark brown and gray banded silty sand (SM) with 
some gneiss gravel. Dry and micaceous. Saprolite

Brown sandy clay with some gneiss gravel. Damp 
and micaceous saprolite

Brown to dark brown to black clayey sand (SC) 
and silt with some gravel. Dry, micaceous saprolite.

Split-spoon refusal at 10.0 feet below grade.

Air rotary drilling from 10.0 feet to bottom of 
borehole.
Gray competent gneiss bedrock. See below for 
information regarding water bearing zones and 
intervals of lesser competence.

Fracture zone from 20 to 23 feet. Color change to 
gray/brown. Some moisture present. No free water 
returned to the surface. Cuttings began balling up.

Soft zone at 26 feet.

246.10 ft (TOIC)
MW-3

Concrete

Grout

Bentonite

Sand

Steel Casing

Locking Cap

Solid Riser

Screen

Well Construction
Information

WELL CONSTRUCTION

Date Compl. : 1/9/2020
Hole Diameter : 4 inch
Drill. Method : Air Rotary
Company Rep. : Doug Schott

INNER CASING

Material : PVC
Diameter : 2 inch
Joints : threaded

WELL SCREEN

Material : PVC
Diameter : 2 inch
Joints : threaded
Opening : .020 slot

SAND PACK : #1 quartz

ANNULUS SEAL : bentonite pellets
: and grout

OUTER CASING

Material : steel
Diameter : 4 inch
Cap : locking
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Monitoring Well MW-3

(Page 2 of 2)

Depth to water measured at 33.84 ft below TOIC on 1/24/2020

BE Project No. 19-3834-0

Hydrogeologic Investigation
Hockessin, DE  19707
3120 Barley Mill Road
Mount Cuba Center Date Started : 1/9/2020

Date Completed : 1/9/2020

Hole Diameter : 4 inch

Drilling Method : HSA & Air Rotary

Sampling Methods : Split Spoon and Cuttings

Drilled By : Ameridrill, Inc.

Licensed Driller No. : 4162

Checked By : Douglas Schott, P.G.

Checked By : Douglas Schott, P.G.

Monitoring Well MW-3

(Page 2 of 2)
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DESCRIPTION

Fracture zone with large gneiss fragments from 31 
to 33 feet. Additional moisture noted, but no free 
water returned to the surface.

Loss of circulation related to fracture zone at 31 
feet. Removed tooling to clean out hole. Reset the 
drill string and continued to drill to end of borehole 
with little to no cuttings or water being returned to 
the surface.

246.10 ft (TOIC)
MW-3

Sand
Screen

Well Construction
Information

WELL CONSTRUCTION

Date Compl. : 1/9/2020
Hole Diameter : 4 inch
Drill. Method : Air Rotary
Company Rep. : Doug Schott

INNER CASING

Material : PVC
Diameter : 2 inch
Joints : threaded

WELL SCREEN

Material : PVC
Diameter : 2 inch
Joints : threaded
Opening : .020 slot

SAND PACK : #1 quartz

ANNULUS SEAL : bentonite pellets
: and grout

OUTER CASING

Material : steel
Diameter : 4 inch
Cap : locking
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Monitoring Well MW-4

(Page 1 of 2)

Depth to water measured at 38.41' on 2/6/2024.

ARM Project No. 000193834.01

Hydrogeologic Investigation
Hockessin, DE  19707
3120 Barley Mill Road
Mount Cuba Center Date Started : 2/6/2024

Date Completed : 2/6/2024

Hole Diameter : 4 inch

Drilling Method : HSA & Air Rotary

Sampling Methods : Split Spoon and Cuttings

Drilled By : Ameridrill, Inc.

Licensed Driller No. : 4162

Created By : Will Fernandez

Checked By : Douglas Schott, P.G.

Monitoring Well MW-4

(Page 1 of 2)

Depth
in

Feet

0

5

10

15

20

25

G
R

A
P

H
IC

DESCRIPTION

Dark brown moist top soil.

Dark brown silty sand with fine micaceous 
fragments, slightly moist.

Dark brown silty sand (fine to coarse) with some 
gneiss gravel and micaceous fragments, slightly 
moist.

Dark brown silty sand, highly weathered 
micaceous saprolite, slightly moist. 

Split-spoon refusal at 10.0 feet below grade.

Air rotary drilling from 10.0 feet to bottom of 
borehole.
Gray and brown silty sand, highly weathered 
micaceous saprolite, slightly moist.

Moist at 18'. No free water returned to the surface.

Soft zone at 23'.

246.19 ft (TOIC)
MW-4

Concrete

Grout

Bentonite

Sand

Steel Casing

Locking Cap

Solid Riser

Well Construction
Information

WELL CONSTRUCTION

Date Compl. : 2/6/2024
Hole Diameter : 4 inch
Drill. Method : Air Rotary
Company Rep. : Doug Schott

INNER CASING

Material : PVC
Diameter : 2 inch
Joints : threaded

WELL SCREEN

Material : PVC
Diameter : 2 inch
Joints : threaded
Opening : .020 slot

SAND PACK : #1 quartz

ANNULUS SEAL : bentonite pellets
: and grout

OUTER CASING

Material : steel
Diameter : 4 inch
Cap : locking
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Monitoring Well MW-4

(Page 2 of 2)

Depth to water measured at 38.41' on 2/6/2024.

ARM Project No. 000193834.01

Hydrogeologic Investigation
Hockessin, DE  19707
3120 Barley Mill Road
Mount Cuba Center Date Started : 2/6/2024

Date Completed : 2/6/2024

Hole Diameter : 4 inch

Drilling Method : HSA & Air Rotary

Sampling Methods : Split Spoon and Cuttings

Drilled By : Ameridrill, Inc.

Licensed Driller No. : 4162

Created By : Will Fernandez

Checked By : Douglas Schott, P.G.

Monitoring Well MW-4

(Page 2 of 2)

Depth
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DESCRIPTION

Soft zone between 34' and 35'. Color change at 35' 
to gray.

Gray competent gneiss bedrock beginning at 35'. 
See below for information regarding water bearing 
zones and intervals of lesser competence. 
Color change at 37' to Brown and gray.

Water bearing fracture from 40-44'. Yield 
approximately 2-3 gpm. Water yield increased to 
approximately 5 gpm by the end of the boring. 

Color change at 46' to gray competent gneiss 
bedrock. 

Stopped drilling at 55'. Water yield sufficient to 
clean out borehole. 

246.19 ft (TOIC)
MW-4

Sand

Solid Riser

Screen

Well Construction
Information

WELL CONSTRUCTION

Date Compl. : 2/6/2024
Hole Diameter : 4 inch
Drill. Method : Air Rotary
Company Rep. : Doug Schott

INNER CASING

Material : PVC
Diameter : 2 inch
Joints : threaded

WELL SCREEN

Material : PVC
Diameter : 2 inch
Joints : threaded
Opening : .020 slot

SAND PACK : #1 quartz

ANNULUS SEAL : bentonite pellets
: and grout

OUTER CASING

Material : steel
Diameter : 4 inch
Cap : locking
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Monitoring Well MW-5

(Page 1 of 2)

Depth to water measured at 28.30' on 2/7/2024.

ARM Project No. 000193834.01

Hydrogeologic Investigation
Hockessin, DE  19707
3120 Barley Mill Road
Mount Cuba Center Date Started : 2/7/2024

Date Completed : 2/7/2024

Hole Diameter : 4 inch

Drilling Method : HSA & Air Rotary

Sampling Methods : Split Spoon and Cuttings

Drilled By : Ameridrill, Inc.

Licensed Driller No. : 4162

Created By : Will Fernandez

Checked By : Douglas Schott, P.G.

Monitoring Well MW-5

(Page 1 of 2)
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DESCRIPTION

Dark brown moist top soil.

Dark brown silty sand, slightly moist.

Dark brown silty sand (fine to coarse) with some 
gneiss gravel and micaceous fragments, slightly 
moist.

Dark brown silty sand, highly weathered 
micaceous saprolite, slightly moist. 
Auger grinding on saprolite at approximately 12'.

Split-spoon refusal at 12.0 feet below grade.
Air rotary drilling from 12.0 feet to bottom of 
borehole.
Gray and brown silty sand, highly weathered 
micaceous saprolite, slightly moist.

Harder drilling begins on denser saprolite at 24'.

246.92 ft (TOIC)
MW-5

Concrete

Grout

Bentonite

Sand

Steel Casing

Locking Cap

Solid Riser

Well Construction
Information

WELL CONSTRUCTION

Date Compl. : 2/7/2024
Hole Diameter : 4 inch
Drill. Method : Air Rotary
Company Rep. : Doug Schott

INNER CASING

Material : PVC
Diameter : 2 inch
Joints : threaded

WELL SCREEN

Material : PVC
Diameter : 2 inch
Joints : threaded
Opening : .020 slot

SAND PACK : #1 quartz

ANNULUS SEAL : bentonite pellets
: and grout

OUTER CASING

Material : steel
Diameter : 4 inch
Cap : locking
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Monitoring Well MW-5

(Page 2 of 2)

Depth to water measured at 28.30' on 2/7/2024.

ARM Project No. 000193834.01

Hydrogeologic Investigation
Hockessin, DE  19707
3120 Barley Mill Road
Mount Cuba Center Date Started : 2/7/2024

Date Completed : 2/7/2024

Hole Diameter : 4 inch

Drilling Method : HSA & Air Rotary

Sampling Methods : Split Spoon and Cuttings

Drilled By : Ameridrill, Inc.

Licensed Driller No. : 4162

Created By : Will Fernandez

Checked By : Douglas Schott, P.G.

Monitoring Well MW-5

(Page 2 of 2)
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DESCRIPTION

Moisture increases at 28'.

Color change from gray and brown to light gray at 
32'.

Gray competent gneiss bedrock beginning at 34'. 
See below for information regarding water bearing 
zones and intervals of lesser competence. 

Water bearing fracture encountered at 36'. Water 
yield approximately 5 gpm.

Water yield incresed to 10-15 gpm at 38'.

Void encountered between 39' and 41'.

Stopped drilling at 50'. Water yield sufficient to 
clean out borehole. 

246.92 ft (TOIC)
MW-5

Sand

Screen

Well Construction
Information

WELL CONSTRUCTION

Date Compl. : 2/7/2024
Hole Diameter : 4 inch
Drill. Method : Air Rotary
Company Rep. : Doug Schott

INNER CASING

Material : PVC
Diameter : 2 inch
Joints : threaded

WELL SCREEN

Material : PVC
Diameter : 2 inch
Joints : threaded
Opening : .020 slot

SAND PACK : #1 quartz

ANNULUS SEAL : bentonite pellets
: and grout

OUTER CASING

Material : steel
Diameter : 4 inch
Cap : locking
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Main Site: 301 Fulling Mill Road | Middletown, PA 17057 | Phone: 717-944-5541 | Fax: 717-944-1430 | www.alsglobal.com

Associated Site: 20 Riverside Drive | Spring City, PA 19475 | Phone: 610-948-4903 | Fax: 717-944-1430 | 

NELAP Certifications: NJ PA010 , NY 11759 , PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999 , MD 128 , VA 460157 , WV DW 9961-C , WV 343, NJ PA101

Mt. Cuba GW

3347329Workorder

Certificate of Analysis

Project

ARM BrickhouseAnalytical Results Report  For  

306729 on 3/11/2024Report ID

Enclosed are the analytical results for samples received by the laboratory on Feb 26, 2024.

The ALS Environmental laboratory in Middletown, Pennsylvania is a National Environmental Laboratory Accreditation Program (NELAP)

accredited laboratory and as such, certifies that all applicable test results meet the requirements of NELAP.

If you have any questions regarding this certificate of analysis, please contact Jessica Smith (Project Coordinator) at (717) 944-5541.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program and any applicable state requirements.

The test results meet requirements of the current NELAP standards or state requirements, where applicable. For a specific list of accredited

analytes, refer to the certifications section of the ALS website at 

www.alsglobal.com/en/Our-Services/Life-Sciences/Environmental/Downloads.

This laboratory report may not be reproduced, except in full, without the written approval of ALS Global.

ALS Middletown: 301 Fulling Mill Road, Middletown, PA 17057 : 717-944-5541.

Recipient(s):
Alexander Chipman - ARM Brickhouse

William Fernandez - ARM Brickhouse

Becky Hingley - ARM Brickhouse

Doug Schott - ARM Brickhouse

Kristina Early - ARM Brickhouse

This page is included as part of the Analytical Report and

must be retained as a permanent record thereof.

Jessica Smith

Project Coordinator

Jessica Smith
(ALS Digital Signature)

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
3/11/2024 10:40 AM 1 of 18

http://www.alsglobal.com


Mt. Cuba GW

3347329

Project

Workorder

Sample Summary

Collection CompanyLab ID Sample ID Matrix Date Collected Date Received Collector

 3347329001 Ground Water 02/26/2024 12:00 02/26/2024 14:16 WFMW-1 ARM Brickhouse

 3347329002 Ground Water 02/26/2024 11:50 02/26/2024 14:16 WFMW-2 ARM Brickhouse

 3347329003 Ground Water 02/26/2024 11:23 02/26/2024 14:16 WFMW-3 ARM Brickhouse

 3347329004 Ground Water 02/26/2024 11:35 02/26/2024 14:16 WFMW-4 ARM Brickhouse

 3347329005 Ground Water 02/26/2024 12:15 02/26/2024 14:16 WFMW-5 ARM Brickhouse

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com

3/11/2024 10:40 AM 2 of 18



Mt. Cuba GW

3347329

Project

Workorder

Reference

Notes

Samples collected by ALS personnel are done so in accordance with the procedures set forth in the ALS Field Sampling Plan (20 - Field 

Services Sampling Plan).

Except as qualified, Clean Water Act sample analyses are consistent with methodology requirements in 40 CFR Part 136,

including but not limited to the following EPA Method reference revisions:

EPA 300.1 Rev. 1.0-1997

EPA 300.0 Rev. 2.1-1993

EPA 353.2 Rev. 2.0-1993

EPA 410.4 Rev. 1.0-1993

EPA 420.4 Rev. 1.0-1993

EPA  365.1 Rev. 2.0-1993

EPA 200.7 Rev. 4.4-1994

EPA 200.8 Rev. 5.4-1994

EPA 245.1 Rev. 3.0-1994

Except as qualified, Safe Drinking Water Act sample analyses are consistent with methodology requirements in 40 CFR Part 141.

The Chain of Custody document is included as part of this report.

All Library Search analytes should be regarded as tentative identifications based on the presumptive evidence of the mass spectra. 

Concentrations reported are estimated values.

Parameters identified as "analyze immediately" require analysis within 15 minutes of collection. Any "analyze immediately" parameters not 

listed under the header "Field Parameters" are preformed in the laboratory and are therefore analyzed out of hold time.

Method references listed on this report beginning with the prefix “S” followed by a method number (such as S2310B-97) refer to methods 

from “Standard Methods for the Examination of Water and Wastewater”.

For microbiological analyses, the "Prepared" value is the date/time into the incubator and the "Analyzed" value is the date/time out the 

incubator.

An Analysis-Prep Method Cross Reference Table is included after Analytical Results & Qualifiers section in this report.

Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

Standard Acronyms/Flags

Indicates an estimated value between the Method Detection Limit (MDL) and the Practical Quantitation Limit (PQL) for the analyteJ

Indicates that the analyte was Not Detected (ND) above the MDLU

Indicates presumptive evidence of the presence of a compoundN

Method Detection LimitMDL

Practical Quantitation LimitPQL

Practical Quantitation Limit for this ProjectRDL

Not Detected - indicates that the analyte was Not DetectedND

Analysis was performed using this containerCntr

Regulatory LimitRegLmt

Laboratory Control SampleLCS

Matrix SpikeMS

Matrix Spike DuplicateMSD

Sample DuplicateDUP

Percent Recovery%Rec

Relative Percent DifferenceRPD

DoD Limit of DetectionLOD

DoD Limit of QuantitationLOQ

DoD Detection LimitDL

Indicates reported value is greater than or equal to the Method Detection Limit (MDL) but less than the Report Detection Limit (RDL)I

Surrogate Compound(S)

Not CalculatedNC

Result outside of QC limits*

Please reference the result in the Results Section for analyte-level flags.#

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
3/11/2024 10:40 AM 3 of 18



Mt. Cuba GW

3347329

Project

Workorder

Project Notations

Sample Notations

Sample IDLab ID

Notation Ref.

Result Notations

The Phosphorus as PO4 result is a calculated value based on the Total Phosphorus as P 

result.

1

The QC sample type DUP for method S2540D-15 was outside the control limits for the 

analyte Total Suspended Solids. The RPD was reported as 7.31 and the upper control limit 

is 5.

2

The Relative Percent Difference (RPD) between the matrix spike and the matrix spike 

duplicate was outside of the established control limits for this analyte.

3

ND is defined as <1 MPN/100mL4

ALS-Middletown does not hold PADEP NELAP accreditation for this analyte by this method 

of analysis.

5

NPW TC analyzed following SM 9221B and EPA 600/8-78-017 pg 114. ND is defined as 

<2 MPN/100mL

6

ND is defined as <5 MPN/100mL8

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
3/11/2024 10:40 AM 4 of 18



Mt. Cuba GW

3347329

Project

Workorder

Detected Results Summary

 3347329001Lab Sample ID

MW-1Client Sample ID 02/26/2024 12:00

02/26/2024 14:16

Collected

Lab Receipt

Not applicable for this WO. Result MethodCompound Units MDLRDL Flag

METALS

Chromium, Total mg/L 0.000740.00220.0087 #SW846 6020B

Copper, Total mg/L 0.00190.00560.021 #SW846 6020B

Iron, Total mg/L 0.0190.0566.9 #SW846 6020B

Lead, Total mg/L 0.000740.00220.0024 #SW846 6020B

Manganese, Total mg/L 0.00190.00560.079 #SW846 6020B

Nickel, Total mg/L 0.00190.00560.0090 #SW846 6020B

Sodium, Total mg/L 0.0370.117.7 #SW846 6020B

Zinc, Total mg/L 0.00190.00560.020 #SW846 6020B

WET CHEMISTRY

Ammonia-N, Low Level mg/L 0.010.100.02J #SM 4500-NH3G

Chloride mg/L 1.52.06.7 #EPA 300.0

Nitrate-N mg/L 0.221.04.1 #EPA 300.0

Phosphorus, Total mg/L 0.0850.100.11 #EPA 365.1

Phosphorus, Total as PO4 mg/L0.32 #EPA 365.1

Sulfate mg/L 1.52.028.4 #EPA 300.0

Total Dissolved Solids mg/L 2525121 #SM2540C-15

Total Nitrogen mg/L 13.004.14 #Calculation

Total Suspended Solids mg/L 55356 #SM2540D-15

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
3/11/2024 10:40 AM 5 of 18



Mt. Cuba GW

3347329

Project

Workorder

Detected Results Summary

 3347329002Lab Sample ID

MW-2Client Sample ID 02/26/2024 11:50

02/26/2024 14:16

Collected

Lab Receipt

Not applicable for this WO. Result MethodCompound Units MDLRDL Flag

METALS

Chromium, Total mg/L 0.000740.00220.0067 #SW846 6020B

Copper, Total mg/L 0.00190.00560.017 #SW846 6020B

Iron, Total mg/L 0.0190.0564.5 #SW846 6020B

Lead, Total mg/L 0.000740.00220.0012J #SW846 6020B

Manganese, Total mg/L 0.00190.00560.056 #SW846 6020B

Nickel, Total mg/L 0.00190.00560.0088 #SW846 6020B

Sodium, Total mg/L 0.0370.118.5 #SW846 6020B

Zinc, Total mg/L 0.00190.00560.014 #SW846 6020B

WET CHEMISTRY

Ammonia-N, Low Level mg/L 0.010.100.02J #SM 4500-NH3G

Chloride mg/L 1.52.07.6 #EPA 300.0

Nitrate-N mg/L 0.221.03.2 #EPA 300.0

Phosphorus, Total mg/L 0.0850.100.52 #EPA 365.1

Phosphorus, Total as PO4 mg/L1.6 #EPA 365.1

Sulfate mg/L 1.52.021.3 #EPA 300.0

Total Dissolved Solids mg/L 2525124 #SM2540C-15

Total Nitrogen mg/L 13.003.15 #Calculation

Total Suspended Solids mg/L 55363 #SM2540D-15

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
3/11/2024 10:40 AM 6 of 18



Mt. Cuba GW

3347329

Project

Workorder

Detected Results Summary

 3347329003Lab Sample ID

MW-3Client Sample ID 02/26/2024 11:23

02/26/2024 14:16

Collected

Lab Receipt

Not applicable for this WO. Result MethodCompound Units MDLRDL Flag

METALS

Chromium, Total mg/L 0.000740.00220.0083 #SW846 6020B

Copper, Total mg/L 0.00190.00560.015 #SW846 6020B

Iron, Total mg/L 0.0190.0566.6 #SW846 6020B

Lead, Total mg/L 0.000740.00220.0030 #SW846 6020B

Manganese, Total mg/L 0.00190.00560.12 #SW846 6020B

Nickel, Total mg/L 0.00190.00560.0051J #SW846 6020B

Sodium, Total mg/L 0.0370.115.5 #SW846 6020B

Zinc, Total mg/L 0.00190.00560.012 #SW846 6020B

WET CHEMISTRY

Ammonia-N, Low Level mg/L 0.010.100.03J #SM 4500-NH3G

Chloride mg/L 1.52.02.1 #EPA 300.0

Nitrate-N mg/L 0.221.01.2 #EPA 300.0

Phosphorus, Total mg/L 0.0850.100.44 #EPA 365.1

Phosphorus, Total as PO4 mg/L1.3 #EPA 365.1

Sulfate mg/L 1.52.020.6 #EPA 300.0

Total Dissolved Solids mg/L 252591 #SM2540C-15

Total Nitrogen mg/L 13.001.16J #Calculation

Total Suspended Solids mg/L 55189 #SM2540D-15

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
3/11/2024 10:40 AM 7 of 18



Mt. Cuba GW

3347329

Project

Workorder

Detected Results Summary

 3347329004Lab Sample ID

MW-4Client Sample ID 02/26/2024 11:35

02/26/2024 14:16

Collected

Lab Receipt

Not applicable for this WO. Result MethodCompound Units MDLRDL Flag

METALS

Chromium, Total mg/L 0.000740.00220.0090 #SW846 6020B

Copper, Total mg/L 0.00190.00560.041 #SW846 6020B

Iron, Total mg/L 0.0190.05612.1 #SW846 6020B

Lead, Total mg/L 0.000740.00220.0037 #SW846 6020B

Manganese, Total mg/L 0.00190.00560.23 #SW846 6020B

Nickel, Total mg/L 0.00190.00560.013 #SW846 6020B

Sodium, Total mg/L 0.0370.113.6 #SW846 6020B

Zinc, Total mg/L 0.00190.00560.033 #SW846 6020B

WET CHEMISTRY

Ammonia-N, Low Level mg/L 0.010.100.02J #SM 4500-NH3G

Chloride mg/L 1.52.01.7J #EPA 300.0

Nitrate-N mg/L 0.221.00.95J #EPA 300.0

Phosphorus, Total as PO4 mg/L0.18 #EPA 365.1

Sulfate mg/L 1.52.017.1 #EPA 300.0

Total Dissolved Solids mg/L 252596 #SM2540C-15

Total Nitrogen mg/L 13.000.95J #Calculation

Total Suspended Solids mg/L 55397 #SM2540D-15

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
3/11/2024 10:40 AM 8 of 18



Mt. Cuba GW

3347329

Project

Workorder

Detected Results Summary

 3347329005Lab Sample ID

MW-5Client Sample ID 02/26/2024 12:15

02/26/2024 14:16

Collected

Lab Receipt

Not applicable for this WO. Result MethodCompound Units MDLRDL Flag

METALS

Arsenic, Total mg/L 0.00200.00590.0044J #SW846 6020B

Chromium, Total mg/L 0.00130.00400.032 #SW846 6020B

Copper, Total mg/L 0.00340.0100.074 #SW846 6020B

Iron, Total mg/L 0.0340.1039.5 #SW846 6020B

Lead, Total mg/L 0.00130.00400.021 #SW846 6020B

Manganese, Total mg/L 0.00340.0101.5 #SW846 6020B

Nickel, Total mg/L 0.00340.0100.027 #SW846 6020B

Sodium, Total mg/L 0.0670.202.5 #SW846 6020B

Zinc, Total mg/L 0.00340.0100.055 #SW846 6020B

MICROBIOLOGY

Total Coliform MPN/100mL 115 #SM9223B-16

WET CHEMISTRY

Ammonia-N, Low Level mg/L 0.010.100.02J #SM 4500-NH3G

Nitrate-N mg/L 0.221.00.48J #EPA 300.0

Phosphorus, Total mg/L 0.0850.100.12 #EPA 365.1

Phosphorus, Total as PO4 mg/L0.36 #EPA 365.1

Sulfate mg/L 1.52.018.1 #EPA 300.0

Total Dissolved Solids mg/L 252590 #SM2540C-15

Total Kjeldahl Nitrogen mg/L 0.41.00.6J #S4500NH3G-11

Total Nitrogen mg/L 13.001.06J #Calculation

Total Suspended Solids mg/L 551590 #SM2540D-15

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
3/11/2024 10:40 AM 9 of 18



Mt. Cuba GW

3347329

Project

Workorder

Results

 3347329001Lab Sample ID

MW-1Client Sample ID 02/26/2024 12:00

02/26/2024 14:16

Collected

Lab Receipt

METALS

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Arsenic, Total mg/L 0.00110.0033 SW846 6020BND ND MO A11 03/06/2024 16:33

Cadmium, Total mg/L 0.000370.0011 SW846 6020BND ND MO A11 03/06/2024 16:33

Chromium, Total mg/L 0.000740.0022 SW846 6020B0.0087 MO A11 03/06/2024 16:33

Copper, Total mg/L 0.00190.0056 SW846 6020B0.021 MO A11 03/06/2024 16:33

Iron, Total mg/L 0.0190.056 SW846 6020B6.9 MO A11 03/06/2024 16:33

Lead, Total mg/L 0.000740.0022 SW846 6020B0.0024 MO A11 03/06/2024 16:33

Manganese, Total mg/L 0.00190.0056 SW846 6020B0.079 MO A11 03/06/2024 16:33

Mercury, Total mg/L 0.000170.00050 SW846 7470AND ND,3 JSE A1 03/01/2024 13:48

Nickel, Total mg/L 0.00190.0056 SW846 6020B0.0090 MO A11 03/06/2024 16:33

Selenium, Total mg/L 0.00190.0056 SW846 6020BND ND MO A11 03/06/2024 16:33

Sodium, Total mg/L 0.0370.11 SW846 6020B7.7 MO A11 03/06/2024 16:33

Zinc, Total mg/L 0.00190.0056 SW846 6020B0.020 MO A11 03/06/2024 16:33

MICROBIOLOGY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Fecal Coliform MPN/100mL 11 SM9223B 

Colilert-18/Qua

ntitray

ND ND,4 CXA F1 02/27/2024 13:47

Total Coliform MPN/100mL 11 SM9223B-16ND ND,5,6 ACA G1 03/01/2024 13:38

WET CHEMISTRY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Ammonia-N, Low Level mg/L 0.010.10 SM 

4500-NH3G
0.02J J NML C1 03/08/2024 01:59

Chloride mg/L 1.52.0 EPA 300.06.7 J1W E2 02/27/2024 15:36

Nitrate-N mg/L 0.221.0 EPA 300.04.1 J1W E2 02/27/2024 15:36

Nitrite-N mg/L 0.361.0 EPA 300.0ND ND J1W E2 02/27/2024 15:36

Nitrogen, Total Organic mg/L 11.0 CalculationND ND AKH C1 03/11/2024 10:23

Phosphorus, Total mg/L 0.0850.10 EPA 365.10.11 JMS C1 03/04/2024 17:55

Phosphorus, Total as PO4 mg/L EPA 365.10.32 1 JMS C1 03/04/2024 17:55

Sulfate mg/L 1.52.0 EPA 300.028.4 J1W E2 02/27/2024 15:36

Total Dissolved Solids mg/L 2525 SM2540C-15121 RAG E1 02/29/2024 15:30

Total Kjeldahl Nitrogen mg/L 0.41.0 S4500NH3G-11ND ND JXL C1 03/07/2024 11:00

Total Nitrogen mg/L 13.00 Calculation4.14 CW C1 03/08/2024 13:56

Total Suspended Solids mg/L 55 SM2540D-15356 2 ANH E1 02/27/2024 13:50

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
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Mt. Cuba GW

3347329

Project

Workorder

Results

 3347329002Lab Sample ID

MW-2Client Sample ID 02/26/2024 11:50

02/26/2024 14:16

Collected

Lab Receipt

METALS

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Arsenic, Total mg/L 0.00110.0033 SW846 6020BND ND MO A11 03/06/2024 16:35

Cadmium, Total mg/L 0.000370.0011 SW846 6020BND ND MO A11 03/06/2024 16:35

Chromium, Total mg/L 0.000740.0022 SW846 6020B0.0067 MO A11 03/06/2024 16:35

Copper, Total mg/L 0.00190.0056 SW846 6020B0.017 MO A11 03/06/2024 16:35

Iron, Total mg/L 0.0190.056 SW846 6020B4.5 MO A11 03/06/2024 16:35

Lead, Total mg/L 0.000740.0022 SW846 6020B0.0012J J MO A11 03/06/2024 16:35

Manganese, Total mg/L 0.00190.0056 SW846 6020B0.056 MO A11 03/06/2024 16:35

Mercury, Total mg/L 0.000170.00050 SW846 7470AND ND JSE A1 03/01/2024 13:53

Nickel, Total mg/L 0.00190.0056 SW846 6020B0.0088 MO A11 03/06/2024 16:35

Selenium, Total mg/L 0.00190.0056 SW846 6020BND ND MO A11 03/06/2024 16:35

Sodium, Total mg/L 0.0370.11 SW846 6020B8.5 MO A11 03/06/2024 16:35

Zinc, Total mg/L 0.00190.0056 SW846 6020B0.014 MO A11 03/06/2024 16:35

MICROBIOLOGY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Fecal Coliform MPN/100mL 11 SM9223B 

Colilert-18/Qua

ntitray

ND ND,4 CXA F1 02/27/2024 13:47

Total Coliform MPN/100mL 11 SM9223B-16ND ND,5,6 ACA G1 03/01/2024 13:38

WET CHEMISTRY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Ammonia-N, Low Level mg/L 0.010.10 SM 

4500-NH3G
0.02J J NML C1 03/08/2024 02:02

Chloride mg/L 1.52.0 EPA 300.07.6 J1W E2 02/27/2024 15:47

Nitrate-N mg/L 0.221.0 EPA 300.03.2 J1W E2 02/27/2024 15:47

Nitrite-N mg/L 0.361.0 EPA 300.0ND ND J1W E2 02/27/2024 15:47

Nitrogen, Total Organic mg/L 11.0 CalculationND ND AKH C1 03/11/2024 10:24

Phosphorus, Total mg/L 0.0850.10 EPA 365.10.52 JMS C1 02/28/2024 18:51

Phosphorus, Total as PO4 mg/L EPA 365.11.6 1 JMS C1 02/28/2024 18:51

Sulfate mg/L 1.52.0 EPA 300.021.3 J1W E2 02/27/2024 15:47

Total Dissolved Solids mg/L 2525 SM2540C-15124 RAG E1 02/29/2024 15:30

Total Kjeldahl Nitrogen mg/L 0.41.0 S4500NH3G-11ND ND JXL C1 03/07/2024 11:02

Total Nitrogen mg/L 13.00 Calculation3.15 CW C1 03/08/2024 13:57

Total Suspended Solids mg/L 55 SM2540D-15363 ANH E1 02/27/2024 13:50

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
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Mt. Cuba GW

3347329

Project

Workorder

Results

 3347329003Lab Sample ID

MW-3Client Sample ID 02/26/2024 11:23

02/26/2024 14:16

Collected

Lab Receipt

METALS

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Arsenic, Total mg/L 0.00110.0033 SW846 6020BND ND MO A11 03/06/2024 16:37

Cadmium, Total mg/L 0.000370.0011 SW846 6020BND ND MO A11 03/06/2024 16:37

Chromium, Total mg/L 0.000740.0022 SW846 6020B0.0083 MO A11 03/06/2024 16:37

Copper, Total mg/L 0.00190.0056 SW846 6020B0.015 MO A11 03/06/2024 16:37

Iron, Total mg/L 0.0190.056 SW846 6020B6.6 MO A11 03/06/2024 16:37

Lead, Total mg/L 0.000740.0022 SW846 6020B0.0030 MO A11 03/06/2024 16:37

Manganese, Total mg/L 0.00190.0056 SW846 6020B0.12 MO A11 03/06/2024 16:37

Mercury, Total mg/L 0.000170.00050 SW846 7470AND ND JSE A1 03/01/2024 13:54

Nickel, Total mg/L 0.00190.0056 SW846 6020B0.0051J J MO A11 03/06/2024 16:37

Selenium, Total mg/L 0.00190.0056 SW846 6020BND ND MO A11 03/06/2024 16:37

Sodium, Total mg/L 0.0370.11 SW846 6020B5.5 MO A11 03/06/2024 16:37

Zinc, Total mg/L 0.00190.0056 SW846 6020B0.012 MO A11 03/06/2024 16:37

MICROBIOLOGY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Fecal Coliform MPN/100mL 11 SM9223B 

Colilert-18/Qua

ntitray

ND ND,4 CXA F1 02/27/2024 13:47

Total Coliform MPN/100mL 11 SM9223B-16ND ND,5,6 ACA G1 03/01/2024 13:38

WET CHEMISTRY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Ammonia-N, Low Level mg/L 0.010.10 SM 

4500-NH3G
0.03J J NML C1 03/08/2024 02:32

Chloride mg/L 1.52.0 EPA 300.02.1 J1W E2 02/27/2024 15:57

Nitrate-N mg/L 0.221.0 EPA 300.01.2 J1W E2 02/27/2024 15:57

Nitrite-N mg/L 0.361.0 EPA 300.0ND ND J1W E2 02/27/2024 15:57

Nitrogen, Total Organic mg/L 11.0 CalculationND ND AKH C1 03/11/2024 10:25

Phosphorus, Total mg/L 0.0850.10 EPA 365.10.44 JMS C1 02/28/2024 18:53

Phosphorus, Total as PO4 mg/L EPA 365.11.3 1 JMS C1 02/28/2024 18:53

Sulfate mg/L 1.52.0 EPA 300.020.6 J1W E2 02/27/2024 15:57

Total Dissolved Solids mg/L 2525 SM2540C-1591 RAG E1 02/29/2024 15:30

Total Kjeldahl Nitrogen mg/L 0.41.0 S4500NH3G-11ND ND JXL C1 03/07/2024 11:05

Total Nitrogen mg/L 13.00 Calculation1.16J J CW C1 03/08/2024 13:58

Total Suspended Solids mg/L 55 SM2540D-15189 ANH E1 02/27/2024 13:50

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
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Mt. Cuba GW

3347329

Project

Workorder

Results

 3347329004Lab Sample ID

MW-4Client Sample ID 02/26/2024 11:35

02/26/2024 14:16

Collected

Lab Receipt

METALS

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Arsenic, Total mg/L 0.00110.0033 SW846 6020BND ND MO A11 03/06/2024 16:39

Cadmium, Total mg/L 0.000370.0011 SW846 6020BND ND MO A11 03/06/2024 16:39

Chromium, Total mg/L 0.000740.0022 SW846 6020B0.0090 MO A11 03/06/2024 16:39

Copper, Total mg/L 0.00190.0056 SW846 6020B0.041 MO A11 03/06/2024 16:39

Iron, Total mg/L 0.0190.056 SW846 6020B12.1 MO A11 03/06/2024 16:39

Lead, Total mg/L 0.000740.0022 SW846 6020B0.0037 MO A11 03/06/2024 16:39

Manganese, Total mg/L 0.00190.0056 SW846 6020B0.23 MO A11 03/06/2024 16:39

Mercury, Total mg/L 0.000170.00050 SW846 7470AND ND JSE A1 03/01/2024 13:55

Nickel, Total mg/L 0.00190.0056 SW846 6020B0.013 MO A11 03/06/2024 16:39

Selenium, Total mg/L 0.00190.0056 SW846 6020BND ND MO A11 03/06/2024 16:39

Sodium, Total mg/L 0.0370.11 SW846 6020B3.6 MO A11 03/06/2024 16:39

Zinc, Total mg/L 0.00190.0056 SW846 6020B0.033 MO A11 03/06/2024 16:39

MICROBIOLOGY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Fecal Coliform MPN/100mL 11 SM9223B 

Colilert-18/Qua

ntitray

ND ND,4 CXA F1 02/27/2024 13:47

Total Coliform MPN/100mL 11 SM9223B-16ND ND,5,6 ACA G1 03/01/2024 13:38

WET CHEMISTRY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Ammonia-N, Low Level mg/L 0.010.10 SM 

4500-NH3G
0.02J J NML C1 03/08/2024 02:29

Chloride mg/L 1.52.0 EPA 300.01.7J J J1W E2 02/27/2024 16:07

Nitrate-N mg/L 0.221.0 EPA 300.00.95J J J1W E2 02/27/2024 16:07

Nitrite-N mg/L 0.361.0 EPA 300.0ND ND J1W E2 02/27/2024 16:07

Nitrogen, Total Organic mg/L 11.0 CalculationND ND AKH C1 03/11/2024 10:26

Phosphorus, Total mg/L 0.0850.10 EPA 365.1ND ND JMS C1 03/04/2024 17:51

Phosphorus, Total as PO4 mg/L EPA 365.10.18 1 JMS C1 03/04/2024 17:51

Sulfate mg/L 1.52.0 EPA 300.017.1 J1W E2 02/27/2024 16:07

Total Dissolved Solids mg/L 2525 SM2540C-1596 RAG E1 02/29/2024 15:30

Total Kjeldahl Nitrogen mg/L 0.41.0 S4500NH3G-11ND ND JXL C1 03/07/2024 11:07

Total Nitrogen mg/L 13.00 Calculation0.95J J CW C1 03/08/2024 13:59

Total Suspended Solids mg/L 55 SM2540D-15397 ANH E1 02/27/2024 13:50

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com

3/11/2024 10:40 AM 13 of 18



Mt. Cuba GW

3347329

Project

Workorder

Results

 3347329005Lab Sample ID

MW-5Client Sample ID 02/26/2024 12:15

02/26/2024 14:16

Collected

Lab Receipt

METALS

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Arsenic, Total mg/L 0.00200.0059 SW846 6020B0.0044J J MO A11 03/06/2024 16:41

Cadmium, Total mg/L 0.000670.0020 SW846 6020BND ND MO A11 03/06/2024 16:41

Chromium, Total mg/L 0.00130.0040 SW846 6020B0.032 MO A11 03/06/2024 16:41

Copper, Total mg/L 0.00340.010 SW846 6020B0.074 MO A11 03/06/2024 16:41

Iron, Total mg/L 0.0340.10 SW846 6020B39.5 MO A11 03/06/2024 16:41

Lead, Total mg/L 0.00130.0040 SW846 6020B0.021 MO A11 03/06/2024 16:41

Manganese, Total mg/L 0.00340.010 SW846 6020B1.5 MO A11 03/06/2024 16:41

Mercury, Total mg/L 0.000170.00050 SW846 7470AND ND JSE A1 03/01/2024 13:56

Nickel, Total mg/L 0.00340.010 SW846 6020B0.027 MO A11 03/06/2024 16:41

Selenium, Total mg/L 0.00340.010 SW846 6020BND ND MO A11 03/06/2024 16:41

Sodium, Total mg/L 0.0670.20 SW846 6020B2.5 MO A11 03/06/2024 16:41

Zinc, Total mg/L 0.00340.010 SW846 6020B0.055 MO A11 03/06/2024 16:41

MICROBIOLOGY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Fecal Coliform MPN/100mL 55 SM9223B 

Colilert-18/Qua

ntitray

ND ND,8 CXA F5 02/27/2024 13:47

Total Coliform MPN/100mL 11 SM9223B-165 5,6 ACA G1 03/01/2024 13:38

WET CHEMISTRY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Ammonia-N, Low Level mg/L 0.010.10 SM 

4500-NH3G
0.02J J NML C1 03/08/2024 02:20

Chloride mg/L 1.52.0 EPA 300.0ND ND J1W E2 02/27/2024 16:49

Nitrate-N mg/L 0.221.0 EPA 300.00.48J J J1W E2 02/27/2024 16:49

Nitrite-N mg/L 0.361.0 EPA 300.0ND ND J1W E2 02/27/2024 16:49

Nitrogen, Total Organic mg/L 11.0 CalculationND ND AKH C1 03/11/2024 10:26

Phosphorus, Total mg/L 0.0850.10 EPA 365.10.12 JMS C1 02/28/2024 19:09

Phosphorus, Total as PO4 mg/L EPA 365.10.36 1 JMS C1 02/28/2024 19:09

Sulfate mg/L 1.52.0 EPA 300.018.1 J1W E2 02/27/2024 16:49

Total Dissolved Solids mg/L 2525 SM2540C-1590 RAG E1 02/29/2024 15:30

Total Kjeldahl Nitrogen mg/L 0.41.0 S4500NH3G-110.6J J JXL C1 03/07/2024 11:15

Total Nitrogen mg/L 13.00 Calculation1.06J J CW C1 03/08/2024 14:00

Total Suspended Solids mg/L 55 SM2540D-151590 ANH E1 02/27/2024 13:50

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com

3/11/2024 10:40 AM 14 of 18



Mt. Cuba GW

3347329

Project

Workorder

Sample - Method Cross Reference Table

Lab ID Sample ID Analysis Method Preparation Method Leachate Method

 3347329001 MW-1 SW846 3015ASW846 6020B

SW846 7470ASW846 7470A

N/ASM9223B Colilert-18/Quantitray

SM9223B-16SM9223B-16

N/ACalculation

N/ACalculation

N/AEPA 300.0

EPA 365.1EPA 365.1

S4500-NorgB-11S4500NH3G-11

N/ASM 4500-NH3G

N/ASM2540C-15

N/ASM2540D-15

 3347329002 MW-2 SW846 3015ASW846 6020B

SW846 7470ASW846 7470A

N/ASM9223B Colilert-18/Quantitray

SM9223B-16SM9223B-16

N/ACalculation

N/ACalculation

N/AEPA 300.0

EPA 365.1EPA 365.1

S4500-NorgB-11S4500NH3G-11

N/ASM 4500-NH3G

N/ASM2540C-15

N/ASM2540D-15

 3347329003 MW-3 SW846 3015ASW846 6020B

SW846 7470ASW846 7470A

N/ASM9223B Colilert-18/Quantitray

SM9223B-16SM9223B-16

N/ACalculation

N/ACalculation

N/AEPA 300.0

EPA 365.1EPA 365.1

S4500-NorgB-11S4500NH3G-11

N/ASM 4500-NH3G

N/ASM2540C-15

N/ASM2540D-15

 3347329004 MW-4 SW846 3015ASW846 6020B

SW846 7470ASW846 7470A

N/ASM9223B Colilert-18/Quantitray

SM9223B-16SM9223B-16

N/ACalculation

N/ACalculation

N/AEPA 300.0

EPA 365.1EPA 365.1

S4500-NorgB-11S4500NH3G-11

N/ASM 4500-NH3G

N/ASM2540C-15

N/ASM2540D-15

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com

3/11/2024 10:40 AM 15 of 18



Mt. Cuba GW

3347329

Project

Workorder

Lab ID Sample ID Analysis Method Preparation Method Leachate Method

 3347329005 MW-5 SW846 3015ASW846 6020B

SW846 7470ASW846 7470A

N/ASM9223B Colilert-18/Quantitray

SM9223B-16SM9223B-16

N/ACalculation

N/ACalculation

N/AEPA 300.0

EPA 365.1EPA 365.1

S4500-NorgB-11S4500NH3G-11

N/ASM 4500-NH3G

N/ASM2540C-15

N/ASM2540D-15

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com

3/11/2024 10:40 AM 16 of 18



Mt. Cuba GW

3347329

Project

Workorder

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Lab ID Sample ID Preparation Method Prep Batch Anly BatchPrep Date/Time Analysis MethodBy

 3347329001 MW-1 SW846 3015A SW846 6020B1147085 115250302/27/2024 01:45 ANN

SW846 7470A SW846 7470A1148161 115060102/29/2024 10:12 JSE

N/A SM9223B Colilert-18/Quantitray1147408 114740902/26/2024 19:19 CXA

SM9223B-16 SM9223B-161147071 114707202/26/2024 16:24 LAB

N/A CalculationN/A N/A

N/A CalculationN/A N/A

N/A EPA 300.0N/A 1147099N/A

EPA 365.1 EPA 365.11148482 115152803/04/2024 08:29 JMS

S4500-NorgB-11 S4500NH3G-111150102 115320303/06/2024 07:18 JXL

N/A SM 4500-NH3GN/A 1152589N/A

N/A SM2540C-15N/A 1148412N/A

N/A SM2540D-15N/A 1147212N/A

 3347329002 MW-2 SW846 3015A SW846 6020B1147085 115250302/27/2024 01:45 ANN

SW846 7470A SW846 7470A1148161 115060102/29/2024 10:12 JSE

N/A SM9223B Colilert-18/Quantitray1147408 114740902/26/2024 19:19 CXA

SM9223B-16 SM9223B-161147071 114707202/26/2024 16:24 LAB

N/A CalculationN/A N/A

N/A CalculationN/A N/A

N/A EPA 300.0N/A 1147099N/A

EPA 365.1 EPA 365.11148040 114803002/28/2024 09:06 JMS

S4500-NorgB-11 S4500NH3G-111150102 115320303/06/2024 07:18 JXL

N/A SM 4500-NH3GN/A 1152589N/A

N/A SM2540C-15N/A 1148412N/A

N/A SM2540D-15N/A 1147212N/A

 3347329003 MW-3 SW846 3015A SW846 6020B1147085 115250302/27/2024 01:45 ANN

SW846 7470A SW846 7470A1148161 115060102/29/2024 10:12 JSE

N/A SM9223B Colilert-18/Quantitray1147408 114740902/26/2024 19:19 CXA

SM9223B-16 SM9223B-161147071 114707202/26/2024 16:24 LAB

N/A CalculationN/A N/A

N/A CalculationN/A N/A

N/A EPA 300.0N/A 1147099N/A

EPA 365.1 EPA 365.11148040 114803002/28/2024 09:06 JMS

S4500-NorgB-11 S4500NH3G-111150102 115320303/06/2024 07:18 JXL

N/A SM 4500-NH3GN/A 1152589N/A

N/A SM2540C-15N/A 1148412N/A

N/A SM2540D-15N/A 1147212N/A

 3347329004 MW-4 SW846 3015A SW846 6020B1147085 115250302/27/2024 01:45 ANN

SW846 7470A SW846 7470A1148161 115060102/29/2024 10:12 JSE

N/A SM9223B Colilert-18/Quantitray1147408 114740902/26/2024 19:19 CXA

SM9223B-16 SM9223B-161147071 114707202/26/2024 16:24 LAB

N/A CalculationN/A N/A

N/A CalculationN/A N/A

N/A EPA 300.0N/A 1147099N/A

EPA 365.1 EPA 365.11148482 115152803/04/2024 08:29 JMS

S4500-NorgB-11 S4500NH3G-111150102 115320303/06/2024 07:18 JXL

N/A SM 4500-NH3GN/A 1152589N/A

N/A SM2540C-15N/A 1148412N/A

N/A SM2540D-15N/A 1147212N/A

 3347329005 MW-5 SW846 3015A SW846 6020B1147085 115250302/27/2024 01:45 ANN

SW846 7470A SW846 7470A1148161 115060102/29/2024 10:12 JSE

N/A SM9223B Colilert-18/Quantitray1147408 114740902/26/2024 19:19 CXA

SM9223B-16 SM9223B-161147071 114707202/26/2024 16:24 LAB

N/A CalculationN/A N/A

N/A CalculationN/A N/A

N/A EPA 300.0N/A 1147099N/A

EPA 365.1 EPA 365.11148040 114803002/28/2024 09:06 JMS

S4500-NorgB-11 S4500NH3G-111150102 115320303/06/2024 07:18 JXL

N/A SM 4500-NH3GN/A 1152589N/A

N/A SM2540C-15N/A 1148412N/A

N/A SM2540D-15N/A 1147212N/A

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
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Main Site: 301 Fulling Mill Road | Middletown, PA 17057 | Phone: 717-944-5541 | Fax: 717-944-1430 | www.alsglobal.com

Associated Site: 20 Riverside Drive | Spring City, PA 19475 | Phone: 610-948-4903 | Fax: 717-944-1430 | 

NELAP Certifications: NJ PA010 , NY 11759 , PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999 , MD 128 , VA 460157 , WV DW 9961-C , WV 343, NJ PA101

Mt. Cuba Center - DE GWs

3352023Workorder

Certificate of Analysis

Project

ARM BrickhouseAnalytical Results Report  For  

320326 on 5/6/2024 (Revised report. See Project Notations Section.)Report ID

Enclosed are the analytical results for samples received by the laboratory on Mar 26, 2024.

The ALS Environmental laboratory in Middletown, Pennsylvania is a National Environmental Laboratory Accreditation Program (NELAP)

accredited laboratory and as such, certifies that all applicable test results meet the requirements of NELAP.

If you have any questions regarding this certificate of analysis, please contact Jessica Smith (Project Coordinator) at (717) 944-5541.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program and any applicable state requirements.

The test results meet requirements of the current NELAP standards or state requirements, where applicable. For a specific list of accredited

analytes, refer to the certifications section of the ALS website at 

www.alsglobal.com/en/Our-Services/Life-Sciences/Environmental/Downloads.

This laboratory report may not be reproduced, except in full, without the written approval of ALS Global.

ALS Middletown: 301 Fulling Mill Road, Middletown, PA 17057 : 717-944-5541.

Recipient(s):
Alexander Chipman - ARM Brickhouse

William Fernandez - ARM Brickhouse

Becky Hingley - ARM Brickhouse

Doug Schott - ARM Brickhouse

Kristina Early - ARM Brickhouse

This page is included as part of the Analytical Report and

must be retained as a permanent record thereof.

Jessica Smith

Project Coordinator

Jessica Smith
(ALS Digital Signature)

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
5/6/2024 1:08 PM 1 of 19
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Mt. Cuba Center - DE GWs

3352023

Project

Workorder

Sample Summary

Collection CompanyLab ID Sample ID Matrix Date Collected Date Received Collector

 3352023001 Ground Water 03/26/2024 12:15 03/26/2024 16:04 WFMW-1 Brickhouse Environmental

 3352023002 Ground Water 03/26/2024 12:25 03/26/2024 16:04 WFMW-2 Brickhouse Environmental

 3352023003 Ground Water 03/26/2024 12:35 03/26/2024 16:04 WFMW-3 Brickhouse Environmental

 3352023004 Ground Water 03/26/2024 12:57 03/26/2024 16:04 WFMW-4 Brickhouse Environmental

 3352023005 Ground Water 03/26/2024 12:47 03/26/2024 16:04 WFMW-5 Brickhouse Environmental

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com

5/6/2024 1:08 PM 2 of 19



Mt. Cuba Center - DE GWs

3352023

Project

Workorder

Reference

Notes

Samples collected by ALS personnel are done so in accordance with the procedures set forth in the ALS Field Sampling Plan (20 - Field 

Services Sampling Plan).

Except as qualified, Clean Water Act sample analyses are consistent with methodology requirements in 40 CFR Part 136,

including but not limited to the following EPA Method reference revisions:

EPA 300.1 Rev. 1.0-1997

EPA 300.0 Rev. 2.1-1993

EPA 353.2 Rev. 2.0-1993

EPA 410.4 Rev. 1.0-1993

EPA 420.4 Rev. 1.0-1993

EPA  365.1 Rev. 2.0-1993

EPA 200.7 Rev. 4.4-1994

EPA 200.8 Rev. 5.4-1994

EPA 245.1 Rev. 3.0-1994

Except as qualified, Safe Drinking Water Act sample analyses are consistent with methodology requirements in 40 CFR Part 141.

The Chain of Custody document is included as part of this report.

All Library Search analytes should be regarded as tentative identifications based on the presumptive evidence of the mass spectra. 

Concentrations reported are estimated values.

Parameters identified as "analyze immediately" require analysis within 15 minutes of collection. Any "analyze immediately" parameters not 

listed under the header "Field Parameters" are preformed in the laboratory and are therefore analyzed out of hold time.

Method references listed on this report beginning with the prefix “S” followed by a method number (such as S2310B-97) refer to methods 

from “Standard Methods for the Examination of Water and Wastewater”.

For microbiological analyses, the "Prepared" value is the date/time into the incubator and the "Analyzed" value is the date/time out the 

incubator.

An Analysis-Prep Method Cross Reference Table is included after Analytical Results & Qualifiers section in this report.

Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

Standard Acronyms/Flags

Indicates an estimated value between the Method Detection Limit (MDL) and the Practical Quantitation Limit (PQL) for the analyteJ

Indicates that the analyte was Not Detected (ND) above the MDLU

Indicates presumptive evidence of the presence of a compoundN

Method Detection LimitMDL

Practical Quantitation LimitPQL

Practical Quantitation Limit for this ProjectRDL

Not Detected - indicates that the analyte was Not DetectedND

Analysis was performed using this containerCntr

Regulatory LimitRegLmt

Laboratory Control SampleLCS

Matrix SpikeMS

Matrix Spike DuplicateMSD

Sample DuplicateDUP

Percent Recovery%Rec

Relative Percent DifferenceRPD

DoD Limit of DetectionLOD

DoD Limit of QuantitationLOQ

DoD Detection LimitDL

Indicates reported value is greater than or equal to the Method Detection Limit (MDL) but less than the Report Detection Limit (RDL)I

Surrogate Compound(S)

Not CalculatedNC

Result outside of QC limits*

Please reference the result in the Results Section for analyte-level flags.#

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
5/6/2024 1:08 PM 3 of 19



Mt. Cuba Center - DE GWs

3352023

Project

Workorder

Project Notations

Report modified to include Phos as PO4. JLS 05/03/24P1

Sample Notations

Sample IDLab ID

Notation Ref.

Result Notations

Analyte was analyzed past the 48 hour holding time.1

The Phosphorus as PO4 result is a calculated value based on the Total Phosphorus as P 

result.

2

This sample result was calculated and reported using Method SM2340B-2011.3

ND is defined as <1 MPN/100mL4

ALS-Middletown does not hold PADEP NELAP accreditation for this analyte by this method 

of analysis.

5

NPW TC analyzed following SM 9221B and EPA 600/8-78-017 pg 114. ND is defined as 

<2 MPN/100mL

6

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
5/6/2024 1:08 PM 4 of 19



Mt. Cuba Center - DE GWs

3352023

Project

Workorder

Detected Results Summary

 3352023001Lab Sample ID

MW-1Client Sample ID 03/26/2024 12:15

03/26/2024 16:04

Collected

Lab Receipt

Not applicable for this WO. Result MethodCompound Units MDLRDL Flag

METALS

Chromium, Total mg/L 0.000740.00220.0058 #SW846 6020B

Copper, Total mg/L 0.00190.00560.012 #SW846 6020B

Hardness mg/L 1.043.1 #SW846 6020A

Iron, Total mg/L 0.0190.0564.6 #SW846 6020B

Lead, Total mg/L 0.000740.00220.0015J #SW846 6020B

Manganese, Total mg/L 0.00190.00560.053 #SW846 6020B

Nickel, Total mg/L 0.00190.00560.0065 #SW846 6020B

Sodium, Total mg/L 0.0370.115.4 #SW846 6020B

Zinc, Total mg/L 0.00190.00560.014 #SW846 6020B

MICROBIOLOGY

Total Coliform MPN/100mL 112 #SM9223B-16

WET CHEMISTRY

Chloride mg/L 1.52.04.0 #EPA 300.0

Nitrate-N mg/L 0.221.02.3 #EPA 300.0

Phosphorus, Total mg/L 0.0850.100.094J #EPA 365.1

Phosphorus, Total as PO4 mg/L0.29 #EPA 365.1

Sulfate mg/L 1.52.021.1 #EPA 300.0

Total Dissolved Solids mg/L 252590 #SM2540C-15

Total Nitrogen mg/L 13.002.31J #Calculation

Total Suspended Solids mg/L 55148 #SM2540D-15

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
5/6/2024 1:08 PM 5 of 19



Mt. Cuba Center - DE GWs

3352023

Project

Workorder

Detected Results Summary

 3352023002Lab Sample ID

MW-2Client Sample ID 03/26/2024 12:25

03/26/2024 16:04

Collected

Lab Receipt

Not applicable for this WO. Result MethodCompound Units MDLRDL Flag

METALS

Chromium, Total mg/L 0.000740.00220.0012J #SW846 6020B

Copper, Total mg/L 0.00190.00560.0041J #SW846 6020B

Hardness mg/L 1.038.1 #SW846 6020A

Iron, Total mg/L 0.0190.0560.65 #SW846 6020B

Manganese, Total mg/L 0.00190.00560.0095 #SW846 6020B

Nickel, Total mg/L 0.00190.00560.0028J #SW846 6020B

Sodium, Total mg/L 0.0370.116.9 #SW846 6020B

Zinc, Total mg/L 0.00190.00560.0036J #SW846 6020B

WET CHEMISTRY

Chloride mg/L 1.52.05.9 #EPA 300.0

Nitrate-N mg/L 0.221.02.7 #EPA 300.0

Phosphorus, Total mg/L 0.0850.100.51 #EPA 365.1

Phosphorus, Total as PO4 mg/L1.6 #EPA 365.1

Sulfate mg/L 1.52.019.4 #EPA 300.0

Total Dissolved Solids mg/L 252594 #SM2540C-15

Total Nitrogen mg/L 13.002.74J #Calculation

Total Suspended Solids mg/L 55642 #SM2540D-15

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
5/6/2024 1:08 PM 6 of 19



Mt. Cuba Center - DE GWs

3352023

Project

Workorder

Detected Results Summary

 3352023003Lab Sample ID

MW-3Client Sample ID 03/26/2024 12:35

03/26/2024 16:04

Collected

Lab Receipt

Not applicable for this WO. Result MethodCompound Units MDLRDL Flag

METALS

Chromium, Total mg/L 0.000740.00220.013 #SW846 6020B

Copper, Total mg/L 0.00190.00560.018 #SW846 6020B

Hardness mg/L 1.041.6 #SW846 6020A

Iron, Total mg/L 0.0190.0568.8 #SW846 6020B

Lead, Total mg/L 0.000740.00220.0038 #SW846 6020B

Manganese, Total mg/L 0.00190.00560.16 #SW846 6020B

Nickel, Total mg/L 0.00190.00560.0075 #SW846 6020B

Sodium, Total mg/L 0.0370.115.1 #SW846 6020B

Zinc, Total mg/L 0.00190.00560.018 #SW846 6020B

WET CHEMISTRY

Chloride mg/L 1.52.01.7J #EPA 300.0

Nitrate-N mg/L 0.221.00.95J #EPA 300.0

Phosphorus, Total mg/L 0.0850.100.59 #EPA 365.1

Phosphorus, Total as PO4 mg/L1.8 #EPA 365.1

Sulfate mg/L 1.52.019.5 #EPA 300.0

Total Dissolved Solids mg/L 252590 #SM2540C-15

Total Suspended Solids mg/L 55116 #SM2540D-15

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
5/6/2024 1:08 PM 7 of 19



Mt. Cuba Center - DE GWs

3352023

Project

Workorder

Detected Results Summary

 3352023004Lab Sample ID

MW-4Client Sample ID 03/26/2024 12:57

03/26/2024 16:04

Collected

Lab Receipt

Not applicable for this WO. Result MethodCompound Units MDLRDL Flag

METALS

Hardness mg/L 1.031.0 #SW846 6020A

Iron, Total mg/L 0.0190.0560.066 #SW846 6020B

Manganese, Total mg/L 0.00190.00560.0034J #SW846 6020B

Sodium, Total mg/L 0.0370.114.0 #SW846 6020B

WET CHEMISTRY

Chloride mg/L 1.52.01.6J #EPA 300.0

Nitrate-N mg/L 0.221.00.88J #EPA 300.0

Phosphorus, Total as PO4 mg/L0.21 #EPA 365.1

Sulfate mg/L 1.52.016.5 #EPA 300.0

Total Dissolved Solids mg/L 252569 #SM2540C-15

Total Suspended Solids mg/L 5541 #SM2540D-15

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
5/6/2024 1:08 PM 8 of 19



Mt. Cuba Center - DE GWs

3352023

Project

Workorder

Detected Results Summary

 3352023005Lab Sample ID

MW-5Client Sample ID 03/26/2024 12:47

03/26/2024 16:04

Collected

Lab Receipt

Not applicable for this WO. Result MethodCompound Units MDLRDL Flag

METALS

Chromium, Total mg/L 0.000740.00220.0014J #SW846 6020B

Hardness mg/L 1.029.9 #SW846 6020A

Iron, Total mg/L 0.0190.0560.80 #SW846 6020B

Manganese, Total mg/L 0.00190.00560.050 #SW846 6020B

Sodium, Total mg/L 0.0370.112.4 #SW846 6020B

Zinc, Total mg/L 0.00190.00560.0026J #SW846 6020B

WET CHEMISTRY

Nitrate-N mg/L 0.221.00.45J #EPA 300.0

Nitrogen, Total Organic mg/L 11.01.0 #Calculation

Phosphorus, Total as PO4 mg/L0.19 #EPA 365.1

Sulfate mg/L 1.52.016.3 #EPA 300.0

Total Dissolved Solids mg/L 252568 #SM2540C-15

Total Kjeldahl Nitrogen mg/L 0.41.01.0 #S4500NH3G-11

Total Nitrogen mg/L 13.001.46J #Calculation

Total Suspended Solids mg/L 55366 #SM2540D-15

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
5/6/2024 1:08 PM 9 of 19



Mt. Cuba Center - DE GWs

3352023

Project

Workorder

Results

 3352023001Lab Sample ID

MW-1Client Sample ID 03/26/2024 12:15

03/26/2024 16:04

Collected

Lab Receipt

METALS

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Arsenic, Total mg/L 0.00110.0033 SW846 6020BND ND,P1 MO B21 04/04/2024 11:00

Cadmium, Total mg/L 0.000370.0011 SW846 6020BND ND,P1 MO B21 04/04/2024 11:00

Chromium, Total mg/L 0.000740.0022 SW846 6020B0.0058 P1 MO B21 04/04/2024 11:00

Copper, Total mg/L 0.00190.0056 SW846 6020B0.012 P1 MO B21 04/04/2024 11:00

Hardness mg/L 1.0 SW846 6020A43.1 3,P1 MO B11 04/04/2024 11:00

Iron, Total mg/L 0.0190.056 SW846 6020B4.6 P1 MO B21 04/04/2024 11:00

Lead, Total mg/L 0.000740.0022 SW846 6020B0.0015J J,P1 MO B21 04/04/2024 11:00

Manganese, Total mg/L 0.00190.0056 SW846 6020B0.053 P1 MO B21 04/04/2024 11:00

Mercury, Total mg/L 0.000170.00050 SW846 7470AND ND,P1 JSE B1 04/04/2024 15:14

Nickel, Total mg/L 0.00190.0056 SW846 6020B0.0065 P1 MO B21 04/04/2024 11:00

Selenium, Total mg/L 0.00190.0056 SW846 6020BND ND,P1 MO B21 04/04/2024 11:00

Sodium, Total mg/L 0.0370.11 SW846 6020B5.4 P1 MO B21 04/04/2024 12:58

Zinc, Total mg/L 0.00190.0056 SW846 6020B0.014 P1 MO B21 04/04/2024 11:00

MICROBIOLOGY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Fecal Coliform MPN/100mL 11 SM9223B 

Colilert-18/Qua

ntitray

ND ND,4,P1 ACA E1 03/27/2024 11:27

Total Coliform MPN/100mL 11 SM9223B-162 5,6,P1 ACA F1 03/30/2024 13:30

WET CHEMISTRY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Ammonia-N mg/L 0.030.100 ASTM 

D6919-17
ND ND,P1 NML A10 04/03/2024 10:22

Chloride mg/L 1.52.0 EPA 300.04.0 P1 J1W D2 03/27/2024 16:01

Nitrate-N mg/L 0.221.0 EPA 300.02.3 1,P1 J1W D2 03/27/2024 16:01

Nitrite-N mg/L 0.361.0 EPA 300.0ND ND,1,P1 J1W D2 03/27/2024 16:01

Nitrogen, Total Organic mg/L 11.0 CalculationND ND,P1 AKH A1 04/05/2024 11:01

Phosphorus, Total mg/L 0.0850.10 EPA 365.10.094J J,P1 AKH A1 03/28/2024 20:21

Phosphorus, Total as PO4 mg/L EPA 365.10.29 2,P1 AKH A1 03/28/2024 20:21

Sulfate mg/L 1.52.0 EPA 300.021.1 P1 J1W D2 03/27/2024 16:01

Total Dissolved Solids mg/L 2525 SM2540C-1590 P1 RAG D1 03/27/2024 15:40

Total Kjeldahl Nitrogen mg/L 0.41.0 S4500NH3G-11ND ND,P1 JXL A1 04/02/2024 14:03

Total Nitrogen mg/L 13.00 Calculation2.31J J,P1 CW A1 04/03/2024 12:10

Total Suspended Solids mg/L 55 SM2540D-15148 P1 ANH D1 03/27/2024 09:39

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com

5/6/2024 1:08 PM 10 of 19



Mt. Cuba Center - DE GWs

3352023

Project

Workorder

Results

 3352023002Lab Sample ID

MW-2Client Sample ID 03/26/2024 12:25

03/26/2024 16:04

Collected

Lab Receipt

METALS

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Arsenic, Total mg/L 0.00110.0033 SW846 6020BND ND,P1 MO B21 04/04/2024 11:02

Cadmium, Total mg/L 0.000370.0011 SW846 6020BND ND,P1 MO B21 04/04/2024 11:02

Chromium, Total mg/L 0.000740.0022 SW846 6020B0.0012J J,P1 MO B21 04/04/2024 11:02

Copper, Total mg/L 0.00190.0056 SW846 6020B0.0041J J,P1 MO B21 04/04/2024 11:02

Hardness mg/L 1.0 SW846 6020A38.1 3,P1 MO B11 04/04/2024 11:02

Iron, Total mg/L 0.0190.056 SW846 6020B0.65 P1 MO B21 04/04/2024 11:02

Lead, Total mg/L 0.000740.0022 SW846 6020BND ND,P1 MO B21 04/04/2024 11:02

Manganese, Total mg/L 0.00190.0056 SW846 6020B0.0095 P1 MO B21 04/04/2024 11:02

Mercury, Total mg/L 0.000170.00050 SW846 7470AND ND,P1 JSE B1 04/04/2024 15:19

Nickel, Total mg/L 0.00190.0056 SW846 6020B0.0028J J,P1 MO B21 04/04/2024 11:02

Selenium, Total mg/L 0.00190.0056 SW846 6020BND ND,P1 MO B21 04/04/2024 11:02

Sodium, Total mg/L 0.0370.11 SW846 6020B6.9 P1 MO B21 04/04/2024 13:01

Zinc, Total mg/L 0.00190.0056 SW846 6020B0.0036J J,P1 MO B21 04/04/2024 11:02

MICROBIOLOGY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Fecal Coliform MPN/100mL 11 SM9223B 

Colilert-18/Qua

ntitray

ND ND,4,P1 ACA E1 03/27/2024 11:27

Total Coliform MPN/100mL 11 SM9223B-16ND ND,5,6,

P1
ACA F1 03/30/2024 13:30

WET CHEMISTRY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Ammonia-N mg/L 0.070.250 ASTM 

D6919-17
ND ND,P1 NML A25 04/05/2024 22:18

Chloride mg/L 1.52.0 EPA 300.05.9 P1 J1W D2 03/27/2024 16:12

Nitrate-N mg/L 0.221.0 EPA 300.02.7 1,P1 J1W D2 03/27/2024 16:12

Nitrite-N mg/L 0.361.0 EPA 300.0ND ND,1,P1 J1W D2 03/27/2024 16:12

Nitrogen, Total Organic mg/L 11.0 CalculationND ND,P1 AKH A1 04/08/2024 16:02

Phosphorus, Total mg/L 0.0850.10 EPA 365.10.51 P1 AKH A1 03/28/2024 22:13

Phosphorus, Total as PO4 mg/L EPA 365.11.6 2,P1 AKH A1 03/28/2024 22:13

Sulfate mg/L 1.52.0 EPA 300.019.4 P1 J1W D2 03/27/2024 16:12

Total Dissolved Solids mg/L 2525 SM2540C-1594 P1 RAG D1 03/27/2024 15:40

Total Kjeldahl Nitrogen mg/L 0.41.0 S4500NH3G-11ND ND,P1 JXL A1 04/02/2024 14:05

Total Nitrogen mg/L 13.00 Calculation2.74J J,P1 CW A1 04/03/2024 12:11

Total Suspended Solids mg/L 55 SM2540D-15642 P1 ANH D1 03/27/2024 09:39

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com

5/6/2024 1:08 PM 11 of 19



Mt. Cuba Center - DE GWs

3352023

Project

Workorder

Results

 3352023003Lab Sample ID

MW-3Client Sample ID 03/26/2024 12:35

03/26/2024 16:04

Collected

Lab Receipt

METALS

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Arsenic, Total mg/L 0.00110.0033 SW846 6020BND ND,P1 MO B21 04/04/2024 11:04

Cadmium, Total mg/L 0.000370.0011 SW846 6020BND ND,P1 MO B21 04/04/2024 11:04

Chromium, Total mg/L 0.000740.0022 SW846 6020B0.013 P1 MO B21 04/04/2024 11:04

Copper, Total mg/L 0.00190.0056 SW846 6020B0.018 P1 MO B21 04/04/2024 11:04

Hardness mg/L 1.0 SW846 6020A41.6 3,P1 MO B11 04/04/2024 11:04

Iron, Total mg/L 0.0190.056 SW846 6020B8.8 P1 MO B21 04/04/2024 11:04

Lead, Total mg/L 0.000740.0022 SW846 6020B0.0038 P1 MO B21 04/04/2024 11:04

Manganese, Total mg/L 0.00190.0056 SW846 6020B0.16 P1 MO B21 04/04/2024 11:04

Mercury, Total mg/L 0.000170.00050 SW846 7470AND ND,P1 JSE B1 04/04/2024 15:20

Nickel, Total mg/L 0.00190.0056 SW846 6020B0.0075 P1 MO B21 04/04/2024 11:04

Selenium, Total mg/L 0.00190.0056 SW846 6020BND ND,P1 MO B21 04/04/2024 11:04

Sodium, Total mg/L 0.0370.11 SW846 6020B5.1 P1 MO B21 04/04/2024 13:03

Zinc, Total mg/L 0.00190.0056 SW846 6020B0.018 P1 MO B21 04/04/2024 11:04

MICROBIOLOGY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Fecal Coliform MPN/100mL 11 SM9223B 

Colilert-18/Qua

ntitray

ND ND,4,P1 ACA E1 03/27/2024 11:27

Total Coliform MPN/100mL 11 SM9223B-16ND ND,5,6,

P1
ACA F1 03/30/2024 13:30

WET CHEMISTRY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Ammonia-N mg/L 0.070.250 ASTM 

D6919-17
ND ND,P1 NML A25 04/05/2024 22:37

Chloride mg/L 1.52.0 EPA 300.01.7J J,P1 J1W D2 03/27/2024 16:53

Nitrate-N mg/L 0.221.0 EPA 300.00.95J J,1,P1 J1W D2 03/27/2024 16:53

Nitrite-N mg/L 0.361.0 EPA 300.0ND ND,1,P1 J1W D2 03/27/2024 16:53

Nitrogen, Total Organic mg/L 11.0 CalculationND ND,P1 AKH A1 04/08/2024 16:03

Phosphorus, Total mg/L 0.0850.10 EPA 365.10.59 P1 AKH A1 03/28/2024 21:55

Phosphorus, Total as PO4 mg/L EPA 365.11.8 2,P1 AKH A1 03/28/2024 21:55

Sulfate mg/L 1.52.0 EPA 300.019.5 P1 J1W D2 03/27/2024 16:53

Total Dissolved Solids mg/L 2525 SM2540C-1590 P1 RAG D1 03/27/2024 15:40

Total Kjeldahl Nitrogen mg/L 0.41.0 S4500NH3G-11ND ND,P1 JXL A1 04/02/2024 14:08

Total Nitrogen mg/L 13.00 CalculationND ND,P1 CW A1 04/03/2024 12:12

Total Suspended Solids mg/L 55 SM2540D-15116 P1 ANH D1 03/27/2024 09:39

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com

5/6/2024 1:08 PM 12 of 19



Mt. Cuba Center - DE GWs

3352023

Project

Workorder

Results

 3352023004Lab Sample ID

MW-4Client Sample ID 03/26/2024 12:57

03/26/2024 16:04

Collected

Lab Receipt

METALS

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Arsenic, Total mg/L 0.00110.0033 SW846 6020BND ND,P1 MO B21 04/04/2024 11:06

Cadmium, Total mg/L 0.000370.0011 SW846 6020BND ND,P1 MO B21 04/04/2024 11:06

Chromium, Total mg/L 0.000740.0022 SW846 6020BND ND,P1 MO B21 04/04/2024 11:06

Copper, Total mg/L 0.00190.0056 SW846 6020BND ND,P1 MO B21 04/04/2024 11:06

Hardness mg/L 1.0 SW846 6020A31.0 3,P1 MO B11 04/04/2024 11:06

Iron, Total mg/L 0.0190.056 SW846 6020B0.066 P1 MO B21 04/04/2024 11:06

Lead, Total mg/L 0.000740.0022 SW846 6020BND ND,P1 MO B21 04/04/2024 11:06

Manganese, Total mg/L 0.00190.0056 SW846 6020B0.0034J J,P1 MO B21 04/04/2024 11:06

Mercury, Total mg/L 0.000170.00050 SW846 7470AND ND,P1 JSE B1 04/04/2024 15:21

Nickel, Total mg/L 0.00190.0056 SW846 6020BND ND,P1 MO B21 04/04/2024 11:06

Selenium, Total mg/L 0.00190.0056 SW846 6020BND ND,P1 MO B21 04/04/2024 11:06

Sodium, Total mg/L 0.0370.11 SW846 6020B4.0 P1 MO B21 04/04/2024 13:05

Zinc, Total mg/L 0.00190.0056 SW846 6020BND ND,P1 MO B21 04/04/2024 11:06

MICROBIOLOGY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Fecal Coliform MPN/100mL 11 SM9223B 

Colilert-18/Qua

ntitray

ND ND,4,P1 ACA E1 03/27/2024 11:27

Total Coliform MPN/100mL 11 SM9223B-16ND ND,5,6,

P1
ACA F1 03/30/2024 13:30

WET CHEMISTRY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Ammonia-N mg/L 0.030.100 ASTM 

D6919-17
ND ND,P1 NML A10 04/03/2024 11:56

Chloride mg/L 1.52.0 EPA 300.01.6J J,P1 J1W D2 03/27/2024 17:04

Nitrate-N mg/L 0.221.0 EPA 300.00.88J J,1,P1 J1W D2 03/27/2024 17:04

Nitrite-N mg/L 0.361.0 EPA 300.0ND ND,1,P1 J1W D2 03/27/2024 17:04

Nitrogen, Total Organic mg/L 11.0 CalculationND ND,P1 AKH A1 04/05/2024 11:02

Phosphorus, Total mg/L 0.0850.10 EPA 365.1ND ND,P1 AKH A1 03/28/2024 21:57

Phosphorus, Total as PO4 mg/L EPA 365.10.21 2,P1 AKH A1 03/28/2024 21:57

Sulfate mg/L 1.52.0 EPA 300.016.5 P1 J1W D2 03/27/2024 17:04

Total Dissolved Solids mg/L 2525 SM2540C-1569 P1 RAG D1 03/27/2024 15:40

Total Kjeldahl Nitrogen mg/L 0.41.0 S4500NH3G-11ND ND,P1 JXL A1 04/02/2024 14:10

Total Nitrogen mg/L 13.00 CalculationND ND,P1 CW A1 04/03/2024 12:13

Total Suspended Solids mg/L 55 SM2540D-1541 P1 ANH D1 03/27/2024 09:39

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com

5/6/2024 1:08 PM 13 of 19



Mt. Cuba Center - DE GWs

3352023

Project

Workorder

Results

 3352023005Lab Sample ID

MW-5Client Sample ID 03/26/2024 12:47

03/26/2024 16:04

Collected

Lab Receipt

METALS

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Arsenic, Total mg/L 0.00110.0033 SW846 6020BND ND,P1 MO B21 04/04/2024 11:08

Cadmium, Total mg/L 0.000370.0011 SW846 6020BND ND,P1 MO B21 04/04/2024 11:08

Chromium, Total mg/L 0.000740.0022 SW846 6020B0.0014J J,P1 MO B21 04/04/2024 11:08

Copper, Total mg/L 0.00190.0056 SW846 6020BND ND,P1 MO B21 04/04/2024 11:08

Hardness mg/L 1.0 SW846 6020A29.9 3,P1 MO B11 04/04/2024 11:08

Iron, Total mg/L 0.0190.056 SW846 6020B0.80 P1 MO B21 04/04/2024 11:08

Lead, Total mg/L 0.000740.0022 SW846 6020BND ND,P1 MO B21 04/04/2024 11:08

Manganese, Total mg/L 0.00190.0056 SW846 6020B0.050 P1 MO B21 04/04/2024 11:08

Mercury, Total mg/L 0.000170.00050 SW846 7470AND ND,P1 JSE B1 04/04/2024 15:25

Nickel, Total mg/L 0.00190.0056 SW846 6020BND ND,P1 MO B21 04/04/2024 11:08

Selenium, Total mg/L 0.00190.0056 SW846 6020BND ND,P1 MO B21 04/04/2024 11:08

Sodium, Total mg/L 0.0370.11 SW846 6020B2.4 P1 MO B21 04/04/2024 13:07

Zinc, Total mg/L 0.00190.0056 SW846 6020B0.0026J J,P1 MO B21 04/04/2024 11:08

MICROBIOLOGY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Fecal Coliform MPN/100mL 11 SM9223B 

Colilert-18/Qua

ntitray

ND ND,4,P1 ACA E1 03/27/2024 11:27

Total Coliform MPN/100mL 11 SM9223B-16ND ND,5,6,

P1
ACA F1 03/30/2024 13:30

WET CHEMISTRY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Ammonia-N mg/L 0.070.250 ASTM 

D6919-17
ND ND,P1 NML A25 04/05/2024 22:57

Chloride mg/L 1.52.0 EPA 300.0ND ND,P1 J1W D2 03/27/2024 17:14

Nitrate-N mg/L 0.221.0 EPA 300.00.45J J,1,P1 J1W D2 03/27/2024 17:14

Nitrite-N mg/L 0.361.0 EPA 300.0ND ND,1,P1 J1W D2 03/27/2024 17:14

Nitrogen, Total Organic mg/L 11.0 Calculation1.0 P1 AKH A1 04/08/2024 16:03

Phosphorus, Total mg/L 0.0850.10 EPA 365.1ND ND,P1 AKH A1 03/28/2024 21:53

Phosphorus, Total as PO4 mg/L EPA 365.10.19 2,P1 AKH A1 03/28/2024 21:53

Sulfate mg/L 1.52.0 EPA 300.016.3 P1 J1W D2 03/27/2024 17:14

Total Dissolved Solids mg/L 2525 SM2540C-1568 P1 RAG D1 03/27/2024 15:40

Total Kjeldahl Nitrogen mg/L 0.41.0 S4500NH3G-111.0 P1 JXL A1 04/02/2024 14:13

Total Nitrogen mg/L 13.00 Calculation1.46J J,P1 CW A1 04/03/2024 12:14

Total Suspended Solids mg/L 55 SM2540D-15366 P1 ANH D1 03/27/2024 09:39

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com

5/6/2024 1:08 PM 14 of 19



Mt. Cuba Center - DE GWs

3352023

Project

Workorder

Sample - Method Cross Reference Table

Lab ID Sample ID Analysis Method Preparation Method Leachate Method

 3352023001 MW-1 SW846 3015ASW846 6020A

SW846 3015ASW846 6020B

SW846 7470ASW846 7470A

N/ASM9223B Colilert-18/Quantitray

SM9223B-16SM9223B-16

N/AASTM D6919-17

N/ACalculation

N/ACalculation

N/AEPA 300.0

EPA 365.1EPA 365.1

S4500-NorgB-11S4500NH3G-11

N/ASM2540C-15

N/ASM2540D-15

 3352023002 MW-2 SW846 3015ASW846 6020A

SW846 3015ASW846 6020B

SW846 7470ASW846 7470A

N/ASM9223B Colilert-18/Quantitray

SM9223B-16SM9223B-16

N/AASTM D6919-17

N/ACalculation

N/ACalculation

N/AEPA 300.0

EPA 365.1EPA 365.1

S4500-NorgB-11S4500NH3G-11

N/ASM2540C-15

N/ASM2540D-15

 3352023003 MW-3 SW846 3015ASW846 6020A

SW846 3015ASW846 6020B

SW846 7470ASW846 7470A

N/ASM9223B Colilert-18/Quantitray

SM9223B-16SM9223B-16

N/AASTM D6919-17

N/ACalculation

N/ACalculation

N/AEPA 300.0

EPA 365.1EPA 365.1

S4500-NorgB-11S4500NH3G-11

N/ASM2540C-15

N/ASM2540D-15

 3352023004 MW-4 SW846 3015ASW846 6020A

SW846 3015ASW846 6020B

SW846 7470ASW846 7470A

N/ASM9223B Colilert-18/Quantitray

SM9223B-16SM9223B-16

N/AASTM D6919-17

N/ACalculation

N/ACalculation

N/AEPA 300.0

EPA 365.1EPA 365.1

S4500-NorgB-11S4500NH3G-11

N/ASM2540C-15

N/ASM2540D-15

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
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Mt. Cuba Center - DE GWs

3352023

Project

Workorder

Lab ID Sample ID Analysis Method Preparation Method Leachate Method

 3352023005 MW-5 SW846 3015ASW846 6020A

SW846 3015ASW846 6020B

SW846 7470ASW846 7470A

N/ASM9223B Colilert-18/Quantitray

SM9223B-16SM9223B-16

N/AASTM D6919-17

N/ACalculation

N/ACalculation

N/AEPA 300.0

EPA 365.1EPA 365.1

S4500-NorgB-11S4500NH3G-11

N/ASM2540C-15

N/ASM2540D-15

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
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Mt. Cuba Center - DE GWs

3352023

Project

Workorder

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Lab ID Sample ID Preparation Method Prep Batch Anly BatchPrep Date/Time Analysis MethodBy

 3352023001 MW-1 SW846 3015A SW846 6020A1163009 117150803/27/2024 00:48 ANN

SW846 3015A SW846 6020B1163013 117150703/27/2024 03:35 ANN

SW846 3015A SW846 6020B1163013 117121303/27/2024 03:35 ANN

SW846 7470A SW846 7470A1171210 117153304/04/2024 10:30 JSE

N/A SM9223B Colilert-18/Quantitray1163920 116392103/26/2024 16:51 ACA

SM9223B-16 SM9223B-161163213 116321403/26/2024 17:41 CXA

N/A ASTM D6919-17N/A 1168646N/A

N/A CalculationN/A N/A

N/A CalculationN/A N/A

N/A EPA 300.0N/A 1163243N/A

EPA 365.1 EPA 365.11163444 116387903/28/2024 09:42 JMS

S4500-NorgB-11 S4500NH3G-111163929 116984704/01/2024 07:20 JXL

N/A SM2540C-15N/A 1163281N/A

N/A SM2540D-15N/A 1163256N/A

 3352023002 MW-2 SW846 3015A SW846 6020A1163009 117150803/27/2024 00:48 ANN

SW846 3015A SW846 6020B1163013 117121303/27/2024 03:35 ANN

SW846 3015A SW846 6020B1163013 117150703/27/2024 03:35 ANN

SW846 7470A SW846 7470A1171210 117153304/04/2024 10:30 JSE

N/A SM9223B Colilert-18/Quantitray1163920 116392103/26/2024 16:51 ACA

SM9223B-16 SM9223B-161163213 116321403/26/2024 17:41 CXA

N/A ASTM D6919-17N/A 1173729N/A

N/A CalculationN/A N/A

N/A CalculationN/A N/A

N/A EPA 300.0N/A 1163243N/A

EPA 365.1 EPA 365.11163445 116387903/28/2024 09:42 JMS

S4500-NorgB-11 S4500NH3G-111163929 116984704/01/2024 07:20 JXL

N/A SM2540C-15N/A 1163281N/A

N/A SM2540D-15N/A 1163256N/A

 3352023003 MW-3 SW846 3015A SW846 6020A1163009 117150803/27/2024 00:48 ANN

SW846 3015A SW846 6020B1163013 117121303/27/2024 03:35 ANN

SW846 3015A SW846 6020B1163013 117150703/27/2024 03:35 ANN

SW846 7470A SW846 7470A1171210 117153304/04/2024 10:30 JSE

N/A SM9223B Colilert-18/Quantitray1163920 116392103/26/2024 16:51 ACA

SM9223B-16 SM9223B-161163213 116321403/26/2024 17:41 CXA

N/A ASTM D6919-17N/A 1173729N/A

N/A CalculationN/A N/A

N/A CalculationN/A N/A

N/A EPA 300.0N/A 1163243N/A

EPA 365.1 EPA 365.11163445 116387903/28/2024 09:42 JMS

S4500-NorgB-11 S4500NH3G-111163929 116984704/01/2024 07:20 JXL

N/A SM2540C-15N/A 1163281N/A

N/A SM2540D-15N/A 1163256N/A

 3352023004 MW-4 SW846 3015A SW846 6020A1163009 117150803/27/2024 00:48 ANN

SW846 3015A SW846 6020B1163013 117150703/27/2024 03:35 ANN

SW846 3015A SW846 6020B1163013 117121303/27/2024 03:35 ANN

SW846 7470A SW846 7470A1171210 117153304/04/2024 10:30 JSE

N/A SM9223B Colilert-18/Quantitray1163920 116392103/26/2024 16:51 ACA

SM9223B-16 SM9223B-161163213 116321403/26/2024 17:41 CXA

N/A ASTM D6919-17N/A 1168646N/A

N/A CalculationN/A N/A

N/A CalculationN/A N/A

N/A EPA 300.0N/A 1163243N/A

EPA 365.1 EPA 365.11163445 116387903/28/2024 09:42 JMS

S4500-NorgB-11 S4500NH3G-111163929 116984704/01/2024 07:20 JXL

N/A SM2540C-15N/A 1163281N/A

N/A SM2540D-15N/A 1163256N/A

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com

5/6/2024 1:08 PM 17 of 19



Mt. Cuba Center - DE GWs

3352023

Project

Workorder

Lab ID Sample ID Preparation Method Prep Batch Anly BatchPrep Date/Time Analysis MethodBy

 3352023005 MW-5 SW846 3015A SW846 6020A1163009 117150803/27/2024 00:48 ANN

SW846 3015A SW846 6020B1163013 117121303/27/2024 03:35 ANN

SW846 3015A SW846 6020B1163013 117150703/27/2024 03:35 ANN

SW846 7470A SW846 7470A1171210 117153304/04/2024 10:30 JSE

N/A SM9223B Colilert-18/Quantitray1163920 116392103/26/2024 16:51 ACA

SM9223B-16 SM9223B-161163213 116321403/26/2024 17:41 CXA

N/A ASTM D6919-17N/A 1173729N/A

N/A CalculationN/A N/A

N/A CalculationN/A N/A

N/A EPA 300.0N/A 1163243N/A

EPA 365.1 EPA 365.11163445 116387903/28/2024 09:42 JMS

S4500-NorgB-11 S4500NH3G-111163929 116984704/01/2024 07:20 JXL

N/A SM2540C-15N/A 1163281N/A

N/A SM2540D-15N/A 1163256N/A

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com

5/6/2024 1:08 PM 18 of 19
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Main Site: 301 Fulling Mill Road | Middletown, PA 17057 | Phone: 717-944-5541 | Fax: 717-944-1430 | www.alsglobal.com

Associated Site: 20 Riverside Drive | Spring City, PA 19475 | Phone: 610-948-4903 | Fax: 717-944-1430 | 

NELAP Certifications: NJ PA010 , NY 11759 , PA 22-293 DoD ELAP: PJLA 74618

State Certifications: FL E871113 , WA C999 , MD 128 , VA 460157 , WV DW 9961-C , WV 343, NJ PA101

Mt. Cuba GW/193834.01

3356314Workorder

Certificate of Analysis

Project

ARM BrickhouseAnalytical Results Report  For  

319502 on 5/1/2024Report ID

Enclosed are the analytical results for samples received by the laboratory on Apr 23, 2024.

The ALS Environmental laboratory in Middletown, Pennsylvania is a National Environmental Laboratory Accreditation Program (NELAP)

accredited laboratory and as such, certifies that all applicable test results meet the requirements of NELAP.

If you have any questions regarding this certificate of analysis, please contact Jessica Smith (Project Coordinator) at (717) 944-5541.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program and any applicable state requirements.

The test results meet requirements of the current NELAP standards or state requirements, where applicable. For a specific list of accredited

analytes, refer to the certifications section of the ALS website at 

www.alsglobal.com/en/Our-Services/Life-Sciences/Environmental/Downloads.

This laboratory report may not be reproduced, except in full, without the written approval of ALS Global.

ALS Middletown: 301 Fulling Mill Road, Middletown, PA 17057 : 717-944-5541.

Recipient(s):
Alexander Chipman - ARM Brickhouse

William Fernandez - ARM Brickhouse

Becky Hingley - ARM Brickhouse

Doug Schott - ARM Brickhouse

Kristina Early - ARM Brickhouse

This page is included as part of the Analytical Report and

must be retained as a permanent record thereof.

Jessica Smith

Project Coordinator

Jessica Smith
(ALS Digital Signature)

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
5/1/2024 1:04 PM 1 of 18
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Mt. Cuba GW/193834.01

3356314

Project

Workorder

Sample Summary

Collection CompanyLab ID Sample ID Matrix Date Collected Date Received Collector

 3356314001 Ground Water 04/23/2024 11:55 04/23/2024 14:30 CBCMW-1 Collected By Client

 3356314002 Ground Water 04/23/2024 11:45 04/23/2024 14:30 CBCMW-2 Collected By Client

 3356314003 Ground Water 04/23/2024 12:03 04/23/2024 14:30 CBCMW-3 Collected By Client

 3356314004 Ground Water 04/23/2024 12:23 04/23/2024 14:30 CBCMW-4 Collected By Client

 3356314005 Ground Water 04/23/2024 12:13 04/23/2024 14:30 CBCMW-5 Collected By Client

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com

5/1/2024 1:04 PM 2 of 18



Mt. Cuba GW/193834.01

3356314

Project

Workorder

Reference

Notes

Samples collected by ALS personnel are done so in accordance with the procedures set forth in the ALS Field Sampling Plan (20 - Field 

Services Sampling Plan).

Except as qualified, Clean Water Act sample analyses are consistent with methodology requirements in 40 CFR Part 136,

including but not limited to the following EPA Method reference revisions:

EPA 300.1 Rev. 1.0-1997

EPA 300.0 Rev. 2.1-1993

EPA 353.2 Rev. 2.0-1993

EPA 410.4 Rev. 1.0-1993

EPA 420.4 Rev. 1.0-1993

EPA  365.1 Rev. 2.0-1993

EPA 200.7 Rev. 4.4-1994

EPA 200.8 Rev. 5.4-1994

EPA 245.1 Rev. 3.0-1994

Except as qualified, Safe Drinking Water Act sample analyses are consistent with methodology requirements in 40 CFR Part 141.

The Chain of Custody document is included as part of this report.

All Library Search analytes should be regarded as tentative identifications based on the presumptive evidence of the mass spectra. 

Concentrations reported are estimated values.

Parameters identified as "analyze immediately" require analysis within 15 minutes of collection. Any "analyze immediately" parameters not 

listed under the header "Field Parameters" are preformed in the laboratory and are therefore analyzed out of hold time.

Method references listed on this report beginning with the prefix “S” followed by a method number (such as S2310B-97) refer to methods 

from “Standard Methods for the Examination of Water and Wastewater”.

For microbiological analyses, the "Prepared" value is the date/time into the incubator and the "Analyzed" value is the date/time out the 

incubator.

An Analysis-Prep Method Cross Reference Table is included after Analytical Results & Qualifiers section in this report.

Unless otherwise noted, all quantitative results for soils are reported on a dry weight basis.

Standard Acronyms/Flags

Indicates an estimated value between the Method Detection Limit (MDL) and the Practical Quantitation Limit (PQL) for the analyteJ

Indicates that the analyte was Not Detected (ND) above the MDLU

Indicates presumptive evidence of the presence of a compoundN

Method Detection LimitMDL

Practical Quantitation LimitPQL

Practical Quantitation Limit for this ProjectRDL

Not Detected - indicates that the analyte was Not DetectedND

Analysis was performed using this containerCntr

Regulatory LimitRegLmt

Laboratory Control SampleLCS

Matrix SpikeMS

Matrix Spike DuplicateMSD

Sample DuplicateDUP

Percent Recovery%Rec

Relative Percent DifferenceRPD

DoD Limit of DetectionLOD

DoD Limit of QuantitationLOQ

DoD Detection LimitDL

Indicates reported value is greater than or equal to the Method Detection Limit (MDL) but less than the Report Detection Limit (RDL)I

Surrogate Compound(S)

Not CalculatedNC

Result outside of QC limits*

Please reference the result in the Results Section for analyte-level flags.#

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
5/1/2024 1:04 PM 3 of 18



Mt. Cuba GW/193834.01

3356314

Project

Workorder

Project Notations

Sample Notations

Sample IDLab ID

Notation Ref.

Result Notations

The Phosphorus as PO4 result is a calculated value based on the Total Phosphorus as P 

result.

1

ND is defined as <1 MPN/100mL2

ALS-Middletown does not hold PADEP NELAP accreditation for this analyte by this method 

of analysis.

3

NPW TC analyzed following SM 9221B and EPA 600/8-78-017 pg 114. ND is defined as 

<2 MPN/100mL

4

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
5/1/2024 1:04 PM 4 of 18



Mt. Cuba GW/193834.01

3356314

Project

Workorder

Detected Results Summary

 3356314001Lab Sample ID

MW-1Client Sample ID 04/23/2024 11:55

04/23/2024 14:30

Collected

Lab Receipt

Not applicable for this WO. Result MethodCompound Units MDLRDL Flag

METALS

Chromium, Total mg/L 0.000740.00220.0068 #SW846 6020B

Copper, Total mg/L 0.00190.00560.0092 #SW846 6020B

Iron, Total mg/L 0.0190.0566.7 #SW846 6020B

Lead, Total mg/L 0.000740.00220.0018J #SW846 6020B

Manganese, Total mg/L 0.00190.00560.071 #SW846 6020B

Nickel, Total mg/L 0.00190.00560.0075 #SW846 6020B

Sodium, Total mg/L 0.0370.115.8 #SW846 6020B

Zinc, Total mg/L 0.00190.00560.017 #SW846 6020B

MICROBIOLOGY

Total Coliform MPN/100mL 11130 #SM9223B-16

WET CHEMISTRY

Chloride mg/L 1.52.04.8 #EPA 300.0

Nitrate-N mg/L 0.221.03.1 #EPA 300.0

Phosphorus, Total as PO4 mg/L0.25 #EPA 365.1

Sulfate mg/L 1.52.025.7 #EPA 300.0

Total Dissolved Solids mg/L 2525110 #SM2540C-15

Total Nitrogen mg/L 13.003.07 #Calculation

Total Suspended Solids mg/L 55390 #SM2540D-15

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
5/1/2024 1:04 PM 5 of 18



Mt. Cuba GW/193834.01

3356314

Project

Workorder

Detected Results Summary

 3356314002Lab Sample ID

MW-2Client Sample ID 04/23/2024 11:45

04/23/2024 14:30

Collected

Lab Receipt

Not applicable for this WO. Result MethodCompound Units MDLRDL Flag

METALS

Copper, Total mg/L 0.00190.00560.0048J #SW846 6020B

Iron, Total mg/L 0.0190.0560.30 #SW846 6020B

Manganese, Total mg/L 0.00190.00560.0070 #SW846 6020B

Nickel, Total mg/L 0.00190.00560.0042J #SW846 6020B

Sodium, Total mg/L 0.0370.116.4 #SW846 6020B

Zinc, Total mg/L 0.00190.00560.0067 #SW846 6020B

MICROBIOLOGY

Total Coliform MPN/100mL 11920 #SM9223B-16

WET CHEMISTRY

Chloride mg/L 1.52.06.0 #EPA 300.0

Nitrate-N mg/L 0.221.02.9 #EPA 300.0

Phosphorus, Total as PO4 mg/L0.22 #EPA 365.1

Sulfate mg/L 1.52.021.5 #EPA 300.0

Total Dissolved Solids mg/L 2525104 #SM2540C-15

Total Kjeldahl Nitrogen mg/L 0.41.00.5J #S4500NH3G-11

Total Nitrogen mg/L 13.003.44 #Calculation

Total Suspended Solids mg/L 55458 #SM2540D-15

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
5/1/2024 1:04 PM 6 of 18



Mt. Cuba GW/193834.01

3356314

Project

Workorder

Detected Results Summary

 3356314003Lab Sample ID

MW-3Client Sample ID 04/23/2024 12:03

04/23/2024 14:30

Collected

Lab Receipt

Not applicable for this WO. Result MethodCompound Units MDLRDL Flag

METALS

Chromium, Total mg/L 0.000740.00220.0042 #SW846 6020B

Copper, Total mg/L 0.00190.00560.0047J #SW846 6020B

Iron, Total mg/L 0.0190.0562.8 #SW846 6020B

Lead, Total mg/L 0.000740.00220.0011J #SW846 6020B

Manganese, Total mg/L 0.00190.00560.070 #SW846 6020B

Nickel, Total mg/L 0.00190.00560.0027J #SW846 6020B

Sodium, Total mg/L 0.0370.115.0 #SW846 6020B

Zinc, Total mg/L 0.00190.00560.0063 #SW846 6020B

MICROBIOLOGY

Total Coliform MPN/100mL 1149 #SM9223B-16

WET CHEMISTRY

Chloride mg/L 1.52.02.1 #EPA 300.0

Nitrate-N mg/L 0.221.00.96J #EPA 300.0

Phosphorus, Total mg/L 0.0850.100.12 #EPA 365.1

Phosphorus, Total as PO4 mg/L0.37 #EPA 365.1

Sulfate mg/L 1.52.019.9 #EPA 300.0

Total Dissolved Solids mg/L 252554 #SM2540C-15

Total Nitrogen mg/L 13.000.96J #Calculation

Total Suspended Solids mg/L 55668 #SM2540D-15

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
5/1/2024 1:04 PM 7 of 18



Mt. Cuba GW/193834.01

3356314

Project

Workorder

Detected Results Summary

 3356314004Lab Sample ID

MW-4Client Sample ID 04/23/2024 12:23

04/23/2024 14:30

Collected

Lab Receipt

Not applicable for this WO. Result MethodCompound Units MDLRDL Flag

METALS

Copper, Total mg/L 0.00190.00560.0022J #SW846 6020B

Iron, Total mg/L 0.0190.0560.22 #SW846 6020B

Manganese, Total mg/L 0.00190.00560.0056J #SW846 6020B

Sodium, Total mg/L 0.0370.114.2 #SW846 6020B

Zinc, Total mg/L 0.00190.00560.0046J #SW846 6020B

MICROBIOLOGY

Total Coliform MPN/100mL 112 #SM9223B-16

WET CHEMISTRY

Chloride mg/L 1.52.01.9J #EPA 300.0

Nitrate-N mg/L 0.221.00.89J #EPA 300.0

Phosphorus, Total mg/L 0.0850.100.11 #EPA 365.1

Phosphorus, Total as PO4 mg/L0.34 #EPA 365.1

Sulfate mg/L 1.52.017.4 #EPA 300.0

Total Dissolved Solids mg/L 252540 #SM2540C-15

Total Suspended Solids mg/L 55127 #SM2540D-15

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
5/1/2024 1:04 PM 8 of 18



Mt. Cuba GW/193834.01

3356314

Project

Workorder

Detected Results Summary

 3356314005Lab Sample ID

MW-5Client Sample ID 04/23/2024 12:13

04/23/2024 14:30

Collected

Lab Receipt

Not applicable for this WO. Result MethodCompound Units MDLRDL Flag

METALS

Arsenic, Total mg/L 0.00110.00330.0019J #SW846 6020B

Chromium, Total mg/L 0.000740.00220.018 #SW846 6020B

Copper, Total mg/L 0.00190.00560.029 #SW846 6020B

Iron, Total mg/L 0.0190.05614.1 #SW846 6020B

Lead, Total mg/L 0.000740.00220.0080 #SW846 6020B

Manganese, Total mg/L 0.00190.00560.55 #SW846 6020B

Nickel, Total mg/L 0.00190.00560.013 #SW846 6020B

Sodium, Total mg/L 0.0370.112.8 #SW846 6020B

Zinc, Total mg/L 0.00190.00560.021 #SW846 6020B

MICROBIOLOGY

Total Coliform MPN/100mL 11350 #SM9223B-16

WET CHEMISTRY

Chloride mg/L 1.52.01.7J #EPA 300.0

Nitrate-N mg/L 0.221.00.42J #EPA 300.0

Nitrogen, Total Organic mg/L 11.02.5 #Calculation

Phosphorus, Total mg/L 0.0850.100.32 #EPA 365.1

Phosphorus, Total as PO4 mg/L0.99 #EPA 365.1

Sulfate mg/L 1.52.018.9 #EPA 300.0

Total Dissolved Solids mg/L 252536 #SM2540C-15

Total Kjeldahl Nitrogen mg/L 0.41.02.5 #S4500NH3G-11

Total Nitrogen mg/L 13.002.93J #Calculation

Total Suspended Solids mg/L 55413 #SM2540D-15

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com
5/1/2024 1:04 PM 9 of 18



Mt. Cuba GW/193834.01

3356314

Project

Workorder

Results

 3356314001Lab Sample ID

MW-1Client Sample ID 04/23/2024 11:55

04/23/2024 14:30

Collected

Lab Receipt

METALS

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Arsenic, Total mg/L 0.00110.0033 SW846 6020BND ND MO A11 04/30/2024 12:03

Cadmium, Total mg/L 0.000370.0011 SW846 6020BND ND MO A11 04/30/2024 12:03

Chromium, Total mg/L 0.000740.0022 SW846 6020B0.0068 MO A11 04/30/2024 12:03

Copper, Total mg/L 0.00190.0056 SW846 6020B0.0092 MO A11 04/30/2024 12:03

Iron, Total mg/L 0.0190.056 SW846 6020B6.7 MO A11 04/30/2024 12:03

Lead, Total mg/L 0.000740.0022 SW846 6020B0.0018J J MO A11 04/30/2024 12:03

Manganese, Total mg/L 0.00190.0056 SW846 6020B0.071 MO A11 04/30/2024 12:03

Mercury, Total mg/L 0.000170.00050 SW846 7470AND ND JSE A1 04/25/2024 13:46

Nickel, Total mg/L 0.00190.0056 SW846 6020B0.0075 MO A11 04/30/2024 12:03

Selenium, Total mg/L 0.00190.0056 SW846 6020BND ND MO A11 04/30/2024 12:03

Sodium, Total mg/L 0.0370.11 SW846 6020B5.8 MO A11 04/30/2024 12:03

Zinc, Total mg/L 0.00190.0056 SW846 6020B0.017 MO A11 04/30/2024 12:03

MICROBIOLOGY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Fecal Coliform MPN/100mL 11 SM9223B 

Colilert-18/Qua

ntitray

ND ND,2 ACA D1 04/24/2024 13:30

Total Coliform MPN/100mL 11 SM9223B-16130 3,4 ACA E1 04/27/2024 14:57

WET CHEMISTRY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Ammonia-N, Low Level mg/L 0.010.10 SM 

4500-NH3G
ND ND NML B1 04/26/2024 20:04

Chloride mg/L 1.52.0 EPA 300.04.8 J1W C2 04/24/2024 14:15

Nitrate-N mg/L 0.221.0 EPA 300.03.1 J1W C2 04/24/2024 14:15

Nitrite-N mg/L 0.361.0 EPA 300.0ND ND J1W C2 04/24/2024 14:15

Nitrogen, Total Organic mg/L 11.0 CalculationND ND AKH B1 05/01/2024 08:27

Phosphorus, Total mg/L 0.0850.10 EPA 365.1ND ND JMS B1 04/25/2024 17:13

Phosphorus, Total as PO4 mg/L EPA 365.10.25 1 JMS B1 04/25/2024 17:13

Sulfate mg/L 1.52.0 EPA 300.025.7 J1W C2 04/24/2024 14:15

Total Dissolved Solids mg/L 2525 SM2540C-15110 RAG C1 04/26/2024 16:45

Total Kjeldahl Nitrogen mg/L 0.41.0 S4500NH3G-11ND ND JXL B1 04/26/2024 13:48

Total Nitrogen mg/L 13.00 Calculation3.07 CW B1 04/26/2024 16:09

Total Suspended Solids mg/L 55 SM2540D-15390 ANH C1 04/24/2024 15:41

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com

5/1/2024 1:04 PM 10 of 18



Mt. Cuba GW/193834.01

3356314

Project

Workorder

Results

 3356314002Lab Sample ID

MW-2Client Sample ID 04/23/2024 11:45

04/23/2024 14:30

Collected

Lab Receipt

METALS

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Arsenic, Total mg/L 0.00110.0033 SW846 6020BND ND MO A11 04/30/2024 12:05

Cadmium, Total mg/L 0.000370.0011 SW846 6020BND ND MO A11 04/30/2024 12:05

Chromium, Total mg/L 0.000740.0022 SW846 6020BND ND MO A11 04/30/2024 12:05

Copper, Total mg/L 0.00190.0056 SW846 6020B0.0048J J MO A11 04/30/2024 12:05

Iron, Total mg/L 0.0190.056 SW846 6020B0.30 MO A11 04/30/2024 12:05

Lead, Total mg/L 0.000740.0022 SW846 6020BND ND MO A11 04/30/2024 12:05

Manganese, Total mg/L 0.00190.0056 SW846 6020B0.0070 MO A11 04/30/2024 12:05

Mercury, Total mg/L 0.000170.00050 SW846 7470AND ND JSE A1 04/25/2024 13:47

Nickel, Total mg/L 0.00190.0056 SW846 6020B0.0042J J MO A11 04/30/2024 12:05

Selenium, Total mg/L 0.00190.0056 SW846 6020BND ND MO A11 04/30/2024 12:05

Sodium, Total mg/L 0.0370.11 SW846 6020B6.4 MO A11 04/30/2024 12:05

Zinc, Total mg/L 0.00190.0056 SW846 6020B0.0067 MO A11 04/30/2024 12:05

MICROBIOLOGY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Fecal Coliform MPN/100mL 11 SM9223B 

Colilert-18/Qua

ntitray

ND ND,2 ACA D1 04/24/2024 13:30

Total Coliform MPN/100mL 11 SM9223B-16920 3,4 ACA E1 04/27/2024 14:57

WET CHEMISTRY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Ammonia-N, Low Level mg/L 0.010.10 SM 

4500-NH3G
ND ND NML B1 04/26/2024 20:10

Chloride mg/L 1.52.0 EPA 300.06.0 J1W C2 04/24/2024 14:26

Nitrate-N mg/L 0.221.0 EPA 300.02.9 J1W C2 04/24/2024 14:26

Nitrite-N mg/L 0.361.0 EPA 300.0ND ND J1W C2 04/24/2024 14:26

Nitrogen, Total Organic mg/L 11.0 CalculationND ND AKH B1 05/01/2024 08:39

Phosphorus, Total mg/L 0.0850.10 EPA 365.1ND ND JMS B1 04/25/2024 17:15

Phosphorus, Total as PO4 mg/L EPA 365.10.22 1 JMS B1 04/25/2024 17:15

Sulfate mg/L 1.52.0 EPA 300.021.5 J1W C2 04/24/2024 14:26

Total Dissolved Solids mg/L 2525 SM2540C-15104 RAG C1 04/26/2024 16:45

Total Kjeldahl Nitrogen mg/L 0.41.0 S4500NH3G-110.5J J JXL B1 04/26/2024 13:51

Total Nitrogen mg/L 13.00 Calculation3.44 CW B1 04/26/2024 16:10

Total Suspended Solids mg/L 55 SM2540D-15458 ANH C1 04/24/2024 15:41

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com

5/1/2024 1:04 PM 11 of 18



Mt. Cuba GW/193834.01

3356314

Project

Workorder

Results

 3356314003Lab Sample ID

MW-3Client Sample ID 04/23/2024 12:03

04/23/2024 14:30

Collected

Lab Receipt

METALS

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Arsenic, Total mg/L 0.00110.0033 SW846 6020BND ND MO A11 04/30/2024 12:07

Cadmium, Total mg/L 0.000370.0011 SW846 6020BND ND MO A11 04/30/2024 12:07

Chromium, Total mg/L 0.000740.0022 SW846 6020B0.0042 MO A11 04/30/2024 12:07

Copper, Total mg/L 0.00190.0056 SW846 6020B0.0047J J MO A11 04/30/2024 12:07

Iron, Total mg/L 0.0190.056 SW846 6020B2.8 MO A11 04/30/2024 12:07

Lead, Total mg/L 0.000740.0022 SW846 6020B0.0011J J MO A11 04/30/2024 12:07

Manganese, Total mg/L 0.00190.0056 SW846 6020B0.070 MO A11 04/30/2024 12:07

Mercury, Total mg/L 0.000170.00050 SW846 7470AND ND JSE A1 04/25/2024 13:49

Nickel, Total mg/L 0.00190.0056 SW846 6020B0.0027J J MO A11 04/30/2024 12:07

Selenium, Total mg/L 0.00190.0056 SW846 6020BND ND MO A11 04/30/2024 12:07

Sodium, Total mg/L 0.0370.11 SW846 6020B5.0 MO A11 04/30/2024 12:07

Zinc, Total mg/L 0.00190.0056 SW846 6020B0.0063 MO A11 04/30/2024 12:07

MICROBIOLOGY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Fecal Coliform MPN/100mL 11 SM9223B 

Colilert-18/Qua

ntitray

ND ND,2 ACA D1 04/24/2024 13:30

Total Coliform MPN/100mL 11 SM9223B-1649 3,4 ACA E1 04/27/2024 14:57

WET CHEMISTRY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Ammonia-N, Low Level mg/L 0.010.10 SM 

4500-NH3G
ND ND NML B1 04/26/2024 20:13

Chloride mg/L 1.52.0 EPA 300.02.1 J1W C2 04/24/2024 14:38

Nitrate-N mg/L 0.221.0 EPA 300.00.96J J J1W C2 04/24/2024 14:38

Nitrite-N mg/L 0.361.0 EPA 300.0ND ND J1W C2 04/24/2024 14:38

Nitrogen, Total Organic mg/L 11.0 CalculationND ND AKH B1 05/01/2024 08:40

Phosphorus, Total mg/L 0.0850.10 EPA 365.10.12 JMS B1 04/25/2024 16:47

Phosphorus, Total as PO4 mg/L EPA 365.10.37 1 JMS B1 04/25/2024 16:47

Sulfate mg/L 1.52.0 EPA 300.019.9 J1W C2 04/24/2024 14:38

Total Dissolved Solids mg/L 2525 SM2540C-1554 RAG C1 04/26/2024 16:45

Total Kjeldahl Nitrogen mg/L 0.41.0 S4500NH3G-11ND ND JXL B1 04/26/2024 13:53

Total Nitrogen mg/L 13.00 Calculation0.96J J CW B1 04/26/2024 16:11

Total Suspended Solids mg/L 55 SM2540D-15668 ANH C1 04/24/2024 15:41

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com

5/1/2024 1:04 PM 12 of 18



Mt. Cuba GW/193834.01

3356314

Project

Workorder

Results

 3356314004Lab Sample ID

MW-4Client Sample ID 04/23/2024 12:23

04/23/2024 14:30

Collected

Lab Receipt

METALS

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Arsenic, Total mg/L 0.00110.0033 SW846 6020BND ND MO A11 04/30/2024 12:09

Cadmium, Total mg/L 0.000370.0011 SW846 6020BND ND MO A11 04/30/2024 12:09

Chromium, Total mg/L 0.000740.0022 SW846 6020BND ND MO A11 04/30/2024 12:09

Copper, Total mg/L 0.00190.0056 SW846 6020B0.0022J J MO A11 04/30/2024 12:09

Iron, Total mg/L 0.0190.056 SW846 6020B0.22 MO A11 04/30/2024 12:09

Lead, Total mg/L 0.000740.0022 SW846 6020BND ND MO A11 04/30/2024 12:09

Manganese, Total mg/L 0.00190.0056 SW846 6020B0.0056J J MO A11 04/30/2024 12:09

Mercury, Total mg/L 0.000170.00050 SW846 7470AND ND JSE A1 04/25/2024 13:50

Nickel, Total mg/L 0.00190.0056 SW846 6020BND ND MO A11 04/30/2024 12:09

Selenium, Total mg/L 0.00190.0056 SW846 6020BND ND MO A11 04/30/2024 12:09

Sodium, Total mg/L 0.0370.11 SW846 6020B4.2 MO A11 04/30/2024 12:09

Zinc, Total mg/L 0.00190.0056 SW846 6020B0.0046J J MO A11 04/30/2024 12:09

MICROBIOLOGY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Fecal Coliform MPN/100mL 11 SM9223B 

Colilert-18/Qua

ntitray

ND ND,2 ACA D1 04/24/2024 13:30

Total Coliform MPN/100mL 11 SM9223B-162 3,4 ACA E1 04/27/2024 14:57

WET CHEMISTRY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Ammonia-N, Low Level mg/L 0.010.10 SM 

4500-NH3G
ND ND NML B1 04/26/2024 20:15

Chloride mg/L 1.52.0 EPA 300.01.9J J J1W C2 04/24/2024 15:35

Nitrate-N mg/L 0.221.0 EPA 300.00.89J J J1W C2 04/24/2024 15:35

Nitrite-N mg/L 0.361.0 EPA 300.0ND ND J1W C2 04/24/2024 15:35

Nitrogen, Total Organic mg/L 11.0 CalculationND ND AKH B1 05/01/2024 08:41

Phosphorus, Total mg/L 0.0850.10 EPA 365.10.11 JMS B1 04/25/2024 16:45

Phosphorus, Total as PO4 mg/L EPA 365.10.34 1 JMS B1 04/25/2024 16:45

Sulfate mg/L 1.52.0 EPA 300.017.4 J1W C2 04/24/2024 15:35

Total Dissolved Solids mg/L 2525 SM2540C-1540 RAG C1 04/26/2024 16:45

Total Kjeldahl Nitrogen mg/L 0.41.0 S4500NH3G-11ND ND JXL B1 04/26/2024 13:58

Total Nitrogen mg/L 13.00 CalculationND ND CW B1 04/26/2024 16:13

Total Suspended Solids mg/L 55 SM2540D-15127 ANH C1 04/24/2024 15:41

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com

5/1/2024 1:04 PM 13 of 18



Mt. Cuba GW/193834.01

3356314

Project

Workorder

Results

 3356314005Lab Sample ID

MW-5Client Sample ID 04/23/2024 12:13

04/23/2024 14:30

Collected

Lab Receipt

METALS

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Arsenic, Total mg/L 0.00110.0033 SW846 6020B0.0019J J MO A11 04/30/2024 12:11

Cadmium, Total mg/L 0.000370.0011 SW846 6020BND ND MO A11 04/30/2024 12:11

Chromium, Total mg/L 0.000740.0022 SW846 6020B0.018 MO A11 04/30/2024 12:11

Copper, Total mg/L 0.00190.0056 SW846 6020B0.029 MO A11 04/30/2024 12:11

Iron, Total mg/L 0.0190.056 SW846 6020B14.1 MO A11 04/30/2024 12:11

Lead, Total mg/L 0.000740.0022 SW846 6020B0.0080 MO A11 04/30/2024 12:11

Manganese, Total mg/L 0.00190.0056 SW846 6020B0.55 MO A11 04/30/2024 12:11

Mercury, Total mg/L 0.000170.00050 SW846 7470AND ND JSE A1 04/25/2024 13:51

Nickel, Total mg/L 0.00190.0056 SW846 6020B0.013 MO A11 04/30/2024 12:11

Selenium, Total mg/L 0.00190.0056 SW846 6020BND ND MO A11 04/30/2024 12:11

Sodium, Total mg/L 0.0370.11 SW846 6020B2.8 MO A11 04/30/2024 12:11

Zinc, Total mg/L 0.00190.0056 SW846 6020B0.021 MO A11 04/30/2024 12:11

MICROBIOLOGY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Fecal Coliform MPN/100mL 11 SM9223B 

Colilert-18/Qua

ntitray

ND ND,2 ACA D1 04/24/2024 13:30

Total Coliform MPN/100mL 11 SM9223B-16350 3,4 ACA E1 04/27/2024 14:57

WET CHEMISTRY

Result MethodCompound Units MDLRDLFlag By CntrDilution Analysis Date/Time

Ammonia-N, Low Level mg/L 0.010.10 SM 

4500-NH3G
ND ND NML B1 04/26/2024 20:19

Chloride mg/L 1.52.0 EPA 300.01.7J J J1W C2 04/24/2024 15:46

Nitrate-N mg/L 0.221.0 EPA 300.00.42J J J1W C2 04/24/2024 15:46

Nitrite-N mg/L 0.361.0 EPA 300.0ND ND J1W C2 04/24/2024 15:46

Nitrogen, Total Organic mg/L 11.0 Calculation2.5 AKH B1 05/01/2024 08:42

Phosphorus, Total mg/L 0.0850.10 EPA 365.10.32 JMS B1 04/25/2024 17:11

Phosphorus, Total as PO4 mg/L EPA 365.10.99 1 JMS B1 04/25/2024 17:11

Sulfate mg/L 1.52.0 EPA 300.018.9 J1W C2 04/24/2024 15:46

Total Dissolved Solids mg/L 2525 SM2540C-1536 RAG C1 04/26/2024 16:45

Total Kjeldahl Nitrogen mg/L 0.41.0 S4500NH3G-112.5 JXL B1 04/26/2024 13:56

Total Nitrogen mg/L 13.00 Calculation2.93J J CW B1 04/26/2024 16:12

Total Suspended Solids mg/L 55 SM2540D-15413 ANH C1 04/24/2024 15:41

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com

5/1/2024 1:04 PM 14 of 18



Mt. Cuba GW/193834.01

3356314

Project

Workorder

Sample - Method Cross Reference Table

Lab ID Sample ID Analysis Method Preparation Method Leachate Method

 3356314001 MW-1 SW846 3015ASW846 6020B

SW846 7470ASW846 7470A

N/ASM9223B Colilert-18/Quantitray

SM9223B-16SM9223B-16

N/ACalculation

N/ACalculation

N/AEPA 300.0

EPA 365.1EPA 365.1

S4500-NorgB-11S4500NH3G-11

N/ASM 4500-NH3G

N/ASM2540C-15

N/ASM2540D-15

 3356314002 MW-2 SW846 3015ASW846 6020B

SW846 7470ASW846 7470A

N/ASM9223B Colilert-18/Quantitray

SM9223B-16SM9223B-16

N/ACalculation

N/ACalculation

N/AEPA 300.0

EPA 365.1EPA 365.1

S4500-NorgB-11S4500NH3G-11

N/ASM 4500-NH3G

N/ASM2540C-15

N/ASM2540D-15

 3356314003 MW-3 SW846 3015ASW846 6020B

SW846 7470ASW846 7470A

N/ASM9223B Colilert-18/Quantitray

SM9223B-16SM9223B-16

N/ACalculation

N/ACalculation

N/AEPA 300.0

EPA 365.1EPA 365.1

S4500-NorgB-11S4500NH3G-11

N/ASM 4500-NH3G

N/ASM2540C-15

N/ASM2540D-15

 3356314004 MW-4 SW846 3015ASW846 6020B

SW846 7470ASW846 7470A

N/ASM9223B Colilert-18/Quantitray

SM9223B-16SM9223B-16

N/ACalculation

N/ACalculation

N/AEPA 300.0

EPA 365.1EPA 365.1

S4500-NorgB-11S4500NH3G-11

N/ASM 4500-NH3G

N/ASM2540C-15

N/ASM2540D-15

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com

5/1/2024 1:04 PM 15 of 18



Mt. Cuba GW/193834.01

3356314

Project

Workorder

Lab ID Sample ID Analysis Method Preparation Method Leachate Method

 3356314005 MW-5 SW846 3015ASW846 6020B

SW846 7470ASW846 7470A

N/ASM9223B Colilert-18/Quantitray

SM9223B-16SM9223B-16

N/ACalculation

N/ACalculation

N/AEPA 300.0

EPA 365.1EPA 365.1

S4500-NorgB-11S4500NH3G-11

N/ASM 4500-NH3G

N/ASM2540C-15

N/ASM2540D-15

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com

5/1/2024 1:04 PM 16 of 18



Mt. Cuba GW/193834.01

3356314

Project

Workorder

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Lab ID Sample ID Preparation Method Prep Batch Anly BatchPrep Date/Time Analysis MethodBy

 3356314001 MW-1 SW846 3015A SW846 6020B1187388 119259704/24/2024 04:24 ANN

SW846 7470A SW846 7470A1188637 118871804/25/2024 10:15 JSE

N/A SM9223B Colilert-18/Quantitray1187381 118738204/23/2024 19:24 ACA

SM9223B-16 SM9223B-161187363 118736404/23/2024 15:33 CXA

N/A CalculationN/A N/A

N/A CalculationN/A N/A

N/A EPA 300.0N/A 1187606N/A

EPA 365.1 EPA 365.11188619 118863004/25/2024 08:22 JMS

S4500-NorgB-11 S4500NH3G-111187976 119081404/25/2024 07:04 JXL

N/A SM 4500-NH3GN/A 1189806N/A

N/A SM2540C-15N/A 1188676N/A

N/A SM2540D-15N/A 1187807N/A

 3356314002 MW-2 SW846 3015A SW846 6020B1187388 119259704/24/2024 04:24 ANN

SW846 7470A SW846 7470A1188637 118871804/25/2024 10:15 JSE

N/A SM9223B Colilert-18/Quantitray1187381 118738204/23/2024 19:24 ACA

SM9223B-16 SM9223B-161187363 118736404/23/2024 15:33 CXA

N/A CalculationN/A N/A

N/A CalculationN/A N/A

N/A EPA 300.0N/A 1187606N/A

EPA 365.1 EPA 365.11188619 118863004/25/2024 08:22 JMS

S4500-NorgB-11 S4500NH3G-111187976 119081404/25/2024 07:04 JXL

N/A SM 4500-NH3GN/A 1189806N/A

N/A SM2540C-15N/A 1188676N/A

N/A SM2540D-15N/A 1187807N/A

 3356314003 MW-3 SW846 3015A SW846 6020B1187388 119259704/24/2024 04:24 ANN

SW846 7470A SW846 7470A1188637 118871804/25/2024 10:15 JSE

N/A SM9223B Colilert-18/Quantitray1187381 118738204/23/2024 19:24 ACA

SM9223B-16 SM9223B-161187363 118736404/23/2024 15:33 CXA

N/A CalculationN/A N/A

N/A CalculationN/A N/A

N/A EPA 300.0N/A 1187606N/A

EPA 365.1 EPA 365.11188619 118863004/25/2024 08:22 JMS

S4500-NorgB-11 S4500NH3G-111187976 119081404/25/2024 07:04 JXL

N/A SM 4500-NH3GN/A 1189806N/A

N/A SM2540C-15N/A 1188676N/A

N/A SM2540D-15N/A 1187807N/A

 3356314004 MW-4 SW846 3015A SW846 6020B1187388 119259704/24/2024 04:24 ANN

SW846 7470A SW846 7470A1188637 118871804/25/2024 10:15 JSE

N/A SM9223B Colilert-18/Quantitray1187381 118738204/23/2024 19:24 ACA

SM9223B-16 SM9223B-161187363 118736404/23/2024 15:33 CXA

N/A CalculationN/A N/A

N/A CalculationN/A N/A

N/A EPA 300.0N/A 1187606N/A

EPA 365.1 EPA 365.11188619 118863004/25/2024 08:22 JMS

S4500-NorgB-11 S4500NH3G-111187976 119081404/25/2024 07:04 JXL

N/A SM 4500-NH3GN/A 1189806N/A

N/A SM2540C-15N/A 1188676N/A

N/A SM2540D-15N/A 1187807N/A

 3356314005 MW-5 SW846 3015A SW846 6020B1187388 119259704/24/2024 04:24 ANN

SW846 7470A SW846 7470A1188637 118871804/25/2024 10:15 JSE

N/A SM9223B Colilert-18/Quantitray1187381 118738204/23/2024 19:24 ACA

SM9223B-16 SM9223B-161187363 118736404/23/2024 15:33 CXA

N/A CalculationN/A N/A

N/A CalculationN/A N/A

N/A EPA 300.0N/A 1187606N/A

EPA 365.1 EPA 365.11188619 118863004/25/2024 08:22 JMS

S4500-NorgB-11 S4500NH3G-111187976 119081404/25/2024 07:04 JXL

N/A SM 4500-NH3GN/A 1189806N/A

N/A SM2540C-15N/A 1188676N/A

N/A SM2540D-15N/A 1187807N/A

ALS is one of the world’s largest and most diversified analytical testing service providers. To learn more visit us at: www.alsglobal.com

5/1/2024 1:04 PM 17 of 18
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MT. CUBA CENTER - ONSITE WASTEWATER TREATMENT SYSTEM 
OPERATING PERMIT SUBMISSION 

 

 

 

 

Attachement 2:  Construction Completion Inspection Documentation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STATE OF DELAWARE
DEPARTMENT OF NATURAL RESOURCES AND ENVIRONMENTAL CONTROL

GROUND WATER DISCHARGES SECTION
ENGINEER’S INSPECTION REPORT

D o v e r O f fi c e

serving Kent and New Castle Counties
Tel: (302) 739-9947 ●Fax: (302) 739-7764

G e o r g e t o w n O f fi c e
serving Sussex County

Tel: (302) 856-4561 *Fax: (302) 856-5088

0 8 - 0 0 9 . 0 0 - 0 5 2PERMIT#: TAX MAP #:

M t . C u b a C e n t e rAUTH #: PERMITTEE:

3120 Barley Mill RoadPROPERTY LOCATION:

DESIGNER:

CONTRACTOR: Rick Webb

Carmine Casper Lie #: C2050 PHONE#: 302-354-1189

PHONE#: 302-540-6718L i e # :

See Attached LogDATE /TIME OF SYSTEM REVIEW:

SEPTIC TANK DOSING TANK Commen ts
New Existing Size 7 o S 0 gai.
Level Inside DimensionsX y e s n o

Size (New) _
Size (Existing) 
B l d g | B « - f t . W e l l I S O ^
Watercourse

Lgal. HZS t2£ i - GENERAL COMMENTS;

gal. Vent Installed

Diameter _
Height 
Pump(s) #
Screened

Check Valve

Electr ica l

Alarm Sep. Circuit
Wiring Complete
Alarm Loc. _
Pressure Tested
Floats

n o

in.

ft. in. above grade
Model

n o

Baffles

Filter

Risers

Commen ts

* y e s

y y e s
K y e s

n o

n o y e s
n o yes

^ y e s
yes ^
yes

n o

n o

n o

D R A I N F I E L D
Bed # T r e n c h e s

l l o
n o

Length of Bor T
Width of Bor T

Depth of Bor T
Depth to top

ft. O n yes n o

●» ft. O f f As-Built Required y e s
Reason for As-Built

T t . y e s

■f. yes
n o n o

3 ^ A l a r m

Isolation Distances

B l d g / o 4 - f t W e l l
Watercourses — —

Commen ts

i n . n o

i r

/ s i r * f tin.

Depth to top of Pipe
Piping Level
Dams per Plan

^Z, Stoo* Thickness
Isolation Distances

ft. CERTIFICATE OF CONSTRUCTION

The undersigned Class ESystem Contractor
hereby attests that all construction specified in
the permit and conditions has been completed
using accepted construction techniques and
installation practices as specified in The
Regulations Governing the Design. Installation

and Operation of On-Site Wastewater Treatment
and Disposal Systems.

in.

X y e s

~yes n o

n o

1 1 1 in.

P IPING

Manifold Length
Manifold Diameter

Trans. Length _
Trans. Diameter

PVC Sch 40

#of Laterals 
Spacing of Laterals
#Holes per Lateral
Spacing of Holes
Diameter of Holes

Joints Glued

Wells /SD ^ft.
ULt f t

/ O f f t
IQt- ft. Prop Lines

ft.

Trees

Easements 
Watercourses 
Location per Plan ●y
GPS Points for Drainfield

z . i n .

ft.

in.

yesyes n o n o

/ O

M i h ft.

Signature of Class ESystem Contractor# rCommen ts i n .

in.

y e s n o

The Class CDesigner (or Designee) has examined all visible on-site wastewater treatment and disposal system components on
and issues this Engineer’s Inspection Report in the belief that the system is installed in conformance with the

DNREC permit. All observed deviations from this permit are noted on the as-built drawing.
(dates)

V..T

This On-Site Wastewater Treatment and Disposal System si )ved permit conditions:l e yes n o[iaj

7t/% fa?Date:Class CDesigner (or Designee) Signature:
I

2 - 0 ; I

T 89 Kings Higimy. DovefrDE 19901Dover-JDt
Georgetown Officê : etown, DE 19947t B I v d

_ v







f ^ y r r r r - i - 4 -

i i t o ^ i a g t g W L a n c h e s t e r S o i l C o n s u l t a n t s , i n c .
3 2 5 E a s t A v o n d a l e R o a d

West Grove, PA 19390
w w w . S o i l d u d e . c o m

6 1 0 . 6 3 7 . 4 1 1 8

soildude@comcast.net

Inspection Log of Onsite Wastewater Treatment &Disposal System for Mt. Cuba Center

7 / 1 0 / 2 0 2 3

●1:40 PM Received call from R. Webb asking for guidance. Drainfield is being installed and rock
w a s e n c o u n t e r e d .

●2:20 PM Arrived at site. Upper-most trench is partially excavated, and competent rock is
exposed. Instructed crew to cease trench excavation and open atest pit down slope of trench
#1 near western end of proposed trench #2. Test pit encountered rock but less than in trench
#1 and at adeeper depth. Instructed crew to excavate atest pit near the western end of trench
#3. No competent rock encountered to 84 inches depth. Instructed crew to shift entire
drainfield downslope by 12 feet, starting uppermost trench where trench #3 was supposed to
b e .

7/10/2023 Trench 1showing excessive rock.

●3:05 PM Begin excavation of first trench where trench #3 was originally supposed;
bedrock or competent rock encountered. Rock fragment content is -20% (cob

f , .



t ■ A

i f - ' ' f - . v

v >

7/10/2023 Excavation of trench where trench #3 was planned.

●3:40 PM Approximately 70 feet of trench has been excavated with no bedrock or competent
rock encoun te red .

●3:45 PM Approximately 90 feet of trench has been excavated with no bedrock or competent
rock encountered. EZ Flows and laterals being installed. Encountered 4-inch diameter PVC
drain line from parking lot. Instructed crew to remove line and relocate it away from the
drainfield. Instructed crew to proceed but to call me if any changes or concerns were
e n c o u n t e r e d .



V -

^ .

Trench installation showing EZ Flows being placed.

7 / 11 / 2 0 2 3
● 11:20 AM Trenches 1-3 installed with no rock encountered. Instructed crew to continue.

7 / 1 4 / 2 0 2 3
●9:32 AM Trenches 1 -9 ins ta l led and t rench #10 under cons t ruc t ion . No rock encounte red .

EZ Flows and laterals being installed.

7 / 1 7 / 2 0 2 3

●2:20 PM 16 trenches are installed. Crew is awaiting the delivery of EZ Flows for further
trenches. Some loose rock encountered in eastern end of trench #15 but not enough to be
limiting. Excavation of manifold trench is underway.

%



VIM12023 Manifold Trench under excavation (left). Trench #16 under excavation (right).

7 / 2 1 / 2 0 2 3
●3:30 PM Trench #20 being installed along with manifold. No rock encountered. Orenco unit

is on site but not installed.

7/21/2023 Manifold installation (left). Trench #20 being installed (right).

1 0 / 2 4 / 2 0 2 3

5/ONAvV.



●Orenco unit is installed. Electricians are wiring unit. Dosing station and valve box are in
place without top. One pump is partially installed. Walked surface of drainfield. Ground
surface appears to be stable.

r A ' ● ' tk
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10 /24 /2023 Orenco un i t .
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10/24/2023 Dosing Station under installation.

10/24/2023 Dosing Station under construction.



1 0 / 2 4 / 2 0 2 3 Va l v e C h a m b e r.

11 / 1 4 / 2 0 2 3

●11:45 PM Meeting with Marc Henderson &Tara Dougherty of Meliora and Derrick
Carruthers of DNREC. Orenco representative Gary Lee also on site. Both sets of trenches
pressure tested. Inspect pump installation and control panel. Alarm tested. All floats
checked and functioning.

11 / 2 1 / 2 0 2 3

● 11:30 AM Drainfield is covered, finish graded and strawed. Dosing station appears to be
complete, including vent installed. Orenco unit, dosing station, force line and manifold are
covered, finish graded and strawed.

N

11 /21 /2023 Dra infie ld a rea .
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April 8, 2024 
 
 
Rick Webb 
R. Webb Excavating, LLC 
916 Yorklyn Road 
Hockessin, DE 19707 
 
SUBJECT: Mt. Cuba Center Startup 

 
 

Rick, 
 
During my visit, I had the chance to walk through the installation and perform tasks to ensure the 
correct installation and operation of the system.  This included the following: 
 

§ Installation of the tanks, including riser and pumping system 
§ Installation of the AX-Max treatment unit 
§ Proper operation of Stage One, MBBRd, and Stage Two pumps and floats 
§ Installation and operation of the AdvanTexâ treatment system ventilation 
§ Installation and operation of the chemical feed systems 
§ Installation and operation of the telemetry control system 

 
Based on my inspection and official startup of the system conducted November 13 - 15, 2023, 
Orenco Systems would consider The Mt. Cuba Center to be an appropriately installed and 
operating AdvanTexâ treatment system. Orenco Systems will continue to provide technical 
assistance and follow-up for the life of the system if telemetry is available.  
 
For your records, I have enclosed my official start up checklist.  I look forward to working with 
you on future projects. If I can assist you in any way feel free to call me at 1-800 348-9843 ext. 
322 or email me at the address below.   
 
Sincerely, 

 
Garry-Lee G. Espinosa 
Sr. Systems Engineer 
Systems Engineering - Northeast Region 
Orenco Water 
814 Airway Avenue 
Sutherlin, OR 97479 
Phone: (800) 348-9843 ext. 322 
Fax: (541) 459-2884 
gespinosa@orenco.com 
www.orenco.com 
 
Enclosure: Mt. Cuba Center Inspection Checklist 



Orenco Systems® Inc. , 814 Airway Ave., Sutherlin, OR 97479 USA • 800-348-9843 • 541-459-4449 • www.orenco.com NFO-ATX-SSU-1
Rev. 1.1, © 11/14

Page 1 of 2

System Start-Up
FormOrenco® 

Facility Information
Project Name:

Site Address:

City: State: Zip code:

Start-up date: Start-up performed by:

Owner
Company Name: Contact Name:

Site Address:

City: State: Zip code:

Phone: E-mail: Attended Start-up:  Yes  No

Designer/Engineer
Company Name: Contact Name:

Site Address:

City: State: Zip code:

Phone: E-mail: Attended Start-up:  Yes  No

Installer
Company Name: Contact Name:

Site Address:

City: State: Zip code:

Phone: E-mail: Attended Start-up:  Yes  No

Operator/Service Provider
Company Name: Contact Name:

Site Address:

City: State: Zip code:

Phone: E-mail: Attended Start-up:  Yes  No

Operator Trained:  Yes  No

Dealer
Company Name: Contact Name:

Site Address:

City: State: Zip code:

Phone: E-mail: Attended Start-up:  Yes  No

Regulator
Company Name: Contact Name:

Site Address:

City: State: Zip code:

Phone: E-mail: Attended Start-up:  Yes  No



FormOrenco® 
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Description of kitchen facilities (if applicable):

Water softener system present:  Yes  No If yes, backwash plumbed to:

Water source available:  Yes  No

O&M manual received:  Yes  No

Operator has O&M Tools:  Yes  No

Operator has spare parts:  Yes  No

Comments:
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System Start-Up: Pump Tank(s)
Form

Tank 
Tank manufacturer: Material:

Tank and Accessories
Watertight test performed:  Yes  No  N/A

Tank anti-flotation measures:  Yes  No  N/A

Notes:

Access Risers
Proper grading and drainage:  Yes  No  N/A

Riser, riser adapters, grommets installed correctly:  Yes  No  N/A

Riser lids secure:  Yes  No  N/A

Notes:

Biotube Pump System
Cartridge is removable and handle is accessible:  Yes  No  N/A Notes:

Discharge assembly orientation/access to union/cam and valve:  Yes  No  N/A Notes:

Float cords neatly wrapped, cords long enough for removal:  Yes  No  N/A Notes:

Floats are properly orientated and handle is accessible :  Yes  No  N/A Notes:

Float settings are appropriate:  Yes  No  N/A Notes:

Sanitary Tee:  Yes  No  N/A

Tank invert of inlet from outside top of tank:

Float function Float setting (from outside top of tank)

Verify pump voltage and phase match control panel:  Yes  No  N/A Notes:

Voltage/Phase:

Check pump operation in manual:  Yes  No  N/A Notes:

Splice box is accessible, waterproof splices, conduit seal:  Yes  No  N/A Notes:

GarryLee Espinosa
Gillespie Precast

GarryLee Espinosa
Concrete

GarryLee Espinosa
x

GarryLee Espinosa
x

GarryLee Espinosa
Final site grading not completed.  Installer to fill after inspection. Stormwater will be diverted from riser. 

GarryLee Espinosa
Adhesive fillets on risers were not smoothed out, but no gapping observed (possible places of infiltration if gaps are visible). Stormwater to be diverted from the riser.

GarryLee Espinosa
Actual test not performed, but the tank was full to the riser upon inspection indicating that the tank has no leaking
issues.

GarryLee Espinosa
x

GarryLee Espinosa
x

GarryLee Espinosa
x

GarryLee Espinosa
x

GarryLee Espinosa
x

GarryLee Espinosa
x

GarryLee Espinosa
x

GarryLee Espinosa
x

GarryLee Espinosa
x

GarryLee Espinosa
Handle short, need extention

GarryLee Espinosa
15”

GarryLee Espinosa
The tank is baffeld with a flow through port !@ 30” from the bottom of the tank. Inlet into the tank was at a different heights.  Adjusted floats in the field. 

GarryLee Espinosa
Adjusted in the field

GarryLee Espinosa
HWA/Lag

GarryLee Espinosa
Timer On/OFF


GarryLee Espinosa
OVR


GarryLee Espinosa

RO/LWA

GarryLee Espinosa
18”

GarryLee Espinosa
21”

GarryLee Espinosa
25”

GarryLee Espinosa
28”

GarryLee Espinosa
x

GarryLee Espinosa
x

GarryLee Espinosa
x
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Form

Record Pump Voltage and Amperage at Control Panel

Voltage Amperage

Pump # Pump Model Static Dynamic Pump Panel

Notes:

Control Panel

Model: Custom number: TCOM phone/IP:

Verify internal overloads and phase monitor (3 phase only):  Yes  No  N/A Notes:

Verify inputs from floats are communicating with control panel:  Yes  No  N/A Notes:

Verify automatic operation of pumps and alarms:  Yes  No  N/A Notes:

Verify range on current sensor:  Yes  No  N/A Notes:

Verify/calibrate pump gpm, enter it into control panel:  Yes  No  N/A Notes:

Verify timer mode:  Yes  No  N/A Notes:

Timer Setting (if applicable)

Time on: Timer off: Override on: Override off:

Verify pump & control breakers are "on" and system is in "auto":  Yes  No  N/A Notes:

Verify correct phone number:  Yes  No  N/A Notes:

Verify alarms are called out to operator:  Yes  No  N/A Notes:

Verify remote connectivity:  Yes  No  N/A Notes:

GarryLee Espinosa
1

GarryLee Espinosa
PF300532

GarryLee Espinosa
PF300532

GarryLee Espinosa
2

GarryLee Espinosa
212.0

GarryLee Espinosa
210.8

GarryLee Espinosa
211.6

GarryLee Espinosa
211.5

GarryLee Espinosa
3.1

GarryLee Espinosa
3.2

GarryLee Espinosa
3.2

GarryLee Espinosa
3.1

GarryLee Espinosa
TCOM

GarryLee Espinosa
535903

GarryLee Espinosa
166.144.48.161:2080

GarryLee Espinosa
x

GarryLee Espinosa
x

GarryLee Espinosa
x

GarryLee Espinosa
x

GarryLee Espinosa
x

GarryLee Espinosa
x

GarryLee Espinosa
1 minutes

GarryLee Espinosa
60 minutes

GarryLee Espinosa
1 minute

GarryLee Espinosa
30 minute

GarryLee Espinosa
x

GarryLee Espinosa
x

GarryLee Espinosa
x

GarryLee Espinosa
x
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Form

Notes:

Sampling Location(s)

Influent: Effluent:

Photographs of Key Components
General site / component pictures:  

Items needing correction:

General Comments

GarryLee Espinosa
Sample valve on pump discharge

GarryLee Espinosa
X
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System Start-Up: AX-Max™ Units
Form

Use this form in conjunction with NFO-ATX-SSU-1, System Start-Up. When completed, attach this form to NFO-ATX-SSU-1 along with other applicable system 
start-up forms and provide a copy of these forms to the system owner and to the system operator.

Project Information
Project Name:
Date:

Treatment Unit Information
Unit # Serial # Unit # Serial # Unit # Serial #

1 5 9
2 6 10
3 7 11
4 8 12

Unit and Site Installation Inspection
Installation Method Burial Partial Burial Bermed Above-Grade

Depth and Spacing Burial Depth To Native Soil: Spacing Between Units:

Bedding Material(s) (Select All Applicable) Native Fill Aggregate Other:

Anti-Flotation Installed Yes No Notes:

Unit(s) Installed Level Yes No Notes:

Site Grading Checked Yes No Notes:

Site Drainage Checked Yes No Notes:

Lids Accessible Yes No Notes:

Inlet Plumbing Correct and Watertight Yes No Notes:

Outlet Plumbing Correct and Watertight Yes No Notes:

Textile Correctly Installed Yes No Notes:

Key Components Photographed Yes No Notes:

Ventilation System Inspection
All System Electrical Connections Made Yes No Notes:

Waterproof Wire Nuts Used in Splice Boxes Yes No Notes:

All Vent Pipes Connected Yes No Notes:

Vent Inlets Installed Yes No Notes:

Vent Outlets Installed Yes No Notes:

Carbon Filters Installed (If Applicable) Yes No Notes:

Vent Fans Operate Yes No Notes:

Intake Airflow Verified Yes No Notes:

Exhaust Airflow Verified Yes No Notes:

Fan Alarm Operates Yes No Notes:

Key Components Photographed Yes No Notes:

GarryLee Espinosa
Mt. Cuba Center

GarryLee Espinosa
November 13, 2023

GarryLee Espinosa
438381

GarryLee Espinosa
X

GarryLee Espinosa
6”

GarryLee Espinosa
N/A

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
final grading with clean fill to be completed

GarryLee Espinosa
final grading with clean fill to be completed

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
N/A one insulated air line from building.

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
Located in fan enclosure

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
Fan failed at start up.  Replacement sent 11/14/24

GarryLee Espinosa
X
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Form

Recirculation Pumping (Recirc) System Inspection
All System Electrical Connections Made Yes No Notes:

Waterproof Wire Nuts Used in Splice Boxes Yes No Notes:

Float Switches Installed Yes No Notes:

Float Switch Cords Neatly Wrapped Yes No Notes:

Float Switch Tests Performed Yes No Notes:

Manifolds Flushed Yes No Notes:

Spray Nozzles Operate Yes No Notes:

Spray Patterns Adequate Yes No Notes:

Manifold Pressure Unit # Manifold Pressure Unit # Manifold Pressure Unit # Manifold Pressure
1 5 9
2 6 10
3 7 11
4 8 12

Recirc Pump(s) Operate in “Manual” Yes No Notes:

Recirc Pump(s) Operate in “Auto” Yes No Notes:

Recirc Pump Volts and Amps Voltage Amperage Voltage Amperage
Pump # Static Dynamic Pump Panel Pump # Static Dynamic Pump Panel

1 13

2 14

3 15

4 16

5 17

6 18

7 19

8 20

9 21

10 22

11 23

12 24

Key Components Photographed Yes No Notes:

AX-Max Discharge Pumping System Inspection 
Discharge Type Timed-Dose Pump Demand-Dose Pump Gravity Discharge

All System Electrical Connections Made Yes No Notes:

Waterproof Wire Nuts Used in Splice Boxes Yes No Notes:

Float Switches Installed Yes No Notes:

Float Switch Cords Neatly Wrapped Yes No Notes:

Float Switch Tests Performed Yes No Notes:

Discharge Pump(s) Connected Yes No Notes:

Discharge Pump(s) Operate in “Manual” Yes No Notes:

Discharge Pump(s) Operate in “Auto” Yes No Notes:

GarryLee Espinosa
Applied to both Stage 1 and Stage 2

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
Spray pattern

GarryLee Espinosa
Spray pattern

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
Rnox

GarryLee Espinosa
211.3

GarryLee Espinosa
211.2

GarryLee Espinosa
3.2

GarryLee Espinosa
3.1

GarryLee Espinosa
ST1R

GarryLee Espinosa
ST1R

GarryLee Espinosa
ST1D

GarryLee Espinosa
ST1D

GarryLee Espinosa
ST2R

GarryLee Espinosa
ST2R

GarryLee Espinosa
Pnematic Blower (MBBRd)

GarryLee Espinosa
212.2

GarryLee Espinosa
211.6

GarryLee Espinosa
5.2

GarryLee Espinosa
5.1

GarryLee Espinosa
212.2

GarryLee Espinosa
211.9

GarryLee Espinosa
3.6

GarryLee Espinosa
4.9

GarryLee Espinosa
210.7

GarryLee Espinosa
210.3

GarryLee Espinosa
2.7

GarryLee Espinosa
2.9

GarryLee Espinosa
212.0

GarryLee Espinosa
211.8

GarryLee Espinosa
2.8

GarryLee Espinosa
2.9

GarryLee Espinosa
211.7

GarryLee Espinosa
211.6

GarryLee Espinosa
3.0

GarryLee Espinosa
3.2

GarryLee Espinosa
120.1

GarryLee Espinosa
120.3

GarryLee Espinosa
12.7

GarryLee Espinosa
12.8

GarryLee Espinosa
211.9

GarryLee Espinosa
211.7

GarryLee Espinosa
3.1

GarryLee Espinosa
3.2

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X



Orenco Systems® Inc. , 814 Airway Ave., Sutherlin, OR 97479 USA • 800-348-9843 • 541-459-4449 • www.orenco.com NFO-ATX-SSU-MAX-1
Rev. 2.0, © 06/17

Page 3 of 4

Form

AX-Max Discharge Pumping System Inspection, cont.  
Discharge Pump Volts and Amps Voltage Amperage Voltage Amperage

Pump # Static Dynamic Pump Panel Pump # Static Dynamic Pump Panel
1 6

2 7

3 8

4 9

5 10

Flow Meter Installed Yes No Notes:

Flow Meter Operates Yes No Notes:

Key Components Photographed Yes No Notes:

Control Panel Inspection 
Control Panel Type TCOM Other:

Control Panel Identification Panel Serial Number: Panel Phone/IP Number:

Control Panel Power Service Panel Voltage: Service Panel Amperage:

Neutral-To-Ground Voltage Measured Yes No Notes:

All Panel Electrical Connections Made Yes No Notes:

Electrical Conduits Sealed Correctly Yes No Notes:

Internal Pump Overload Relay Operates Yes No Notes:

Phase Monitor Operates (3-Phase Systems) Yes No Notes:

Float Switch Inputs Communicate with Panel Yes No Notes:

Automatic Pump & Alarm Operation Verified Yes No Notes:

Alarm Call-Out Verified Yes No Notes:

Current Sensor Range Verified Yes No Notes:

Operator Phone #s Entered Into Panel Yes No Notes:

Pumps gpm Recorded In Control Panel Yes No Notes:

Recirc Pump Timer Mode Verified Yes No Notes:

Initial Recirc Timer Settings Recorded Yes No Notes:

Recirc Timer Settings Manual Estimated Flow Trend
Time On: Recirc-Return Ratio: Recirc-Return Ratio:

Time Off: RT Maximum Off Time: RT Maximum Off Time:

Override On: RT Minimum Off Time: RT Minimum Off Time:

Override Off: Est. Average Daily Flow: Avg. # of Off Days:

Est. Maximum Daily Flow:

Final Timer Mode Manual Estimated Flow Trend

Discharge Pump Timer Mode Verified Yes No Notes:

Initial Discharge Timer Settings Recorded Yes No Notes:

Discharge Timer Settings Time On: Time Off: Override On: Override Off:

GarryLee Espinosa

GarryLee Espinosa

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
Both influent and effluent

GarryLee Espinosa
X

GarryLee Espinosa
535903

GarryLee Espinosa
166.144.18.161:2020

GarryLee Espinosa
211.6

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
Failed, had to replace

GarryLee Espinosa
1.5

GarryLee Espinosa
19

GarryLee Espinosa
1.5

GarryLee Espinosa
9.5

GarryLee Espinosa
4:1

GarryLee Espinosa
20

GarryLee Espinosa
0.5

GarryLee Espinosa
848

GarryLee Espinosa
1,696

GarryLee Espinosa
N/A

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
30

GarryLee Espinosa
0.5

GarryLee Espinosa
2

GarryLee Espinosa
15
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Form

Data Collection Information
Data Collected By:
Date:

Additional Information

GarryLee Espinosa
Sasha Earl, Garry-Lee Espinosa - Orenco Systems, Inc.
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System Start-Up: MBBRd Units
Form

For systems using AdvanTex secondary treatment units, use this form in conjunction with NFO-ATX-SSU-1, System Start-Up. For systems with more MBBRd 
units, use additional sheets as necessary. When completed, attach this form to NFO-ATX-SSU-1 along with other applicable system start-up forms and provide 
a copy of these forms to the system owner and to the system operator.

Project Information
Project Name:
Date:

MBBRd Unit Information
Unit Number: Unit Serial Number:
Unit Number: Unit Serial Number:

Site And Unit Installation Inspection
Installation Method Burial Partial Burial Bermed Above-Grade

Depth and Spacing Burial Depth To Native Soil: Spacing Between Units:

Bedding Material(s) (Select All Applicable) Native Fill Aggregate Other: 

Anti-Flotation Installed Yes No Notes:

Unit Installed Level Yes No Notes:

Site Grading Checked Yes No Notes:

Site Drainage Checked Yes No Notes:

Lids Accessible Yes No Notes:

Inlet Plumbing Correct and Watertight Yes No Notes:

Outlet Plumbing Correct and Watertight Yes No Notes:

Media Retention Screen Seated Yes No Notes:

Static Media Depth Notes:

Key Components Photographed Yes No Notes:

Blower and Mixing System Inspection 

Blower VFD Yes No Hertz: 

Blower Vent Comp Notes:

Bubble Events per Cycle per Injector Notes:

Air Bubbles Visible Yes No Notes:

Large Bubbles Yes No Notes:

Describe Bubble Patterns and 
Surface Interaction with Media

Notes:

Key Components Photographed Yes No Notes:

GarryLee Espinosa
Mt. Cuba Center

GarryLee Espinosa
November 15, 2023

GarryLee Espinosa
438381

GarryLee Espinosa
X

GarryLee Espinosa
6”

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
final grading with clean fill to be completed

GarryLee Espinosa
final grading with clean fill to be completed

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
X

GarryLee Espinosa
N/A

GarryLee Espinosa
N/A

GarryLee Espinosa
1 per 3 hrs

GarryLee Espinosa
N/A

GarryLee Espinosa
X

GarryLee Espinosa
When the blower activates, each pneumatic ejector (qty 2) expells
a large bubble to mix media.

GarryLee Espinosa
X
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Form

Sludge Removal System Inspection 
Sludge Pump(s) (Optional) Yes No Notes: 

All System Electrical Connections Made Yes No Notes:

Waterproof Wire Nuts Used In Splice Boxes Yes No Notes:

All Interior Electrical Cords Neatly Wrapped Yes No Notes:

Sludge Pump Power Supply
Unit/Pump Static/Dynamic Voltage Pump/Panel Amperage Unit/Pump Static/Dynamic Voltage Pump/Panel Amperage

/ / / /
/ / / /

Key Components Photographed Yes No Notes:

Control Panel Inspection 

All Panel Electrical Connections Made Yes No Notes:

All Electrical Conduits Sealed Correctly Yes No Notes:

Internal Pump Overload Relay Operates Yes No Notes:
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Mixer Timer Settings “On” Time, Min. “Off” Time, Hrs

Carbon Feed
Carbon Feed Runs in Manual Mode Yes No Notes:
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Chemical Used:
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Storage Volume: 

Data Collection Information
Data Colllected By: Date: 
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1.0 ADDRESSES AND PHONE NUMBERS 
 
Operator/Maintainer 
Rick Webb  
916 Yorklyn Road 
Hockessin, Delaware 19707 
 
 
System Installer 
R. Webb Excavating, LLC 
916 Yorklyn Road 
Hockessin, Delaware 19707 
 
 
Treatment System Supplier 
Orenco Water 
814 Airway Avenue 
Sutherlin, OR 97479 
Phone:  800-348-9843 
 
 
Civil Engineer 
Meliora Design 
259 Morgan Street 
Phoenixville, PA 19460 
Phone: 610-933-0123 
 
 
 
DNREC Class C System Designer 
Lanchester Soil Consultants. Inc.  
325 East Avondale Road 
West Grove, PA 19390 
Phone: 610-637-4118 
 
 
Biosolids Handling 
A-1 Sanitation 
1009 River Rd 
New Castle, DE 19720 
 
 
For Spills or Unauthorized Releases 
DNREC Division of Waste and Hazardous Substances 
800-662-8802 
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2.0 TREATMENT FACILITY OVERVIEW 

2.1 SYSTEM LOCATION 

The Mt. Cuba Center facility is located at 3120 Barley Mill Road, Hockessin, New Castle County, Delaware. 
The facility details are as follows: 

Facility Name/Owner: Mt. Cuba Center  
Tax Map Parcel:   0800900052 
Hydrologic Code:  020402050307 
Watershed Name: Red Clay Creek Watershed 
Utility Operator:  Mt. Cuba Center 

2.2 PURPOSE OF THIS MANUAL 

This Operation and Maintenance (O&M) manual is provided to serve as a reference, guide, and resource 
to understand, operate, and maintain the Large Onsite Wastewater Treatment System at the Mt. Cuba 
Center. As discussed below the Mt. Cuba Center has a few onsite wastewater treatment and disposal 
systems; this O&M Manual is for the Large Onsite Wastewater Treatment and Disposal System Only. 

2.3 CAMPUS WASTEWATER SYSTEM SUMMARY 

The Mt. Cuba Center has three distinct campus areas: Greenhouse, Education Center, and Main House.  
The Greenhouse area is connected to the large onsite wastewater treatment and disposal system. The 
Education Center and Main House will be connected in the future. The Mt. Cuba Center campus areas, 
design wastewater flows, and current permit numbers are summarized in Table 2.1. A schematic diagram 
of the campus wastewater system is shown in Figure 2.1. 

The treatment and disposal system have been designed to manage wastewater from the entire Mt. Cuba 
Center (3,770 gpd). The Delaware Department of Natural Resources and Environmental Control (DNREC)  
system operating permit is provided Appendix A.  
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Table 2.1: Wastewater Systems, Flows and Permit Numbers Summary 

Campus Area Building Wastewater Flows (gpd) Permit Details 

Greenhouse 

New Head house 100 

Large Onsite Wastewater 
Treatment and Disposal 
System 

Existing Stone Barn 120 

Existing Farm garage 360 

Existing Tenant House 3 360 

New Service Building 120 

Greenhouse Area Total 1,060 

Education 
Center 

Adapted Tenant House 5 710 System 1:   
Permit No. 182499 
Pretreatment Unit + 1,000 
gallon septic tank + 1,375 sf 
soil disposal 
 
System 2:  
Permit No. 188525 
3,500 gallon septic tank + 
2,250 sf soil disposal 

Adapted Brick garage 180 

New Learning Building 1,300 

Education Center Area Total 2,190 

Main House 
Existing Main House 520 Permit No. 157250/172691 

6,000 gallon septic tank + 
2,592 sf soil disposal Main House Area Total 520 

Total Estimated Wastewater Flow 3,770  

Figure 2.1: Campus Wastewater Management Schematic 
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2.4 WASTEWATER CHARACTERISTICS 

Wastewater will be sent to septic tanks at each campus area before being discharged to the treatment 
system. The estimated raw wastewater and septic tank effluent concentrations for 5-day biochemical 
oxygen demand (BOD5), total suspended solids (TSS), nitrates and nitrites, total kjeldhal nitrogen (TKN), 
total nitrogen (TN) and total phosphorus (TP) are summarized in Table 2.2. 

Table 2.2: Estimated Influent Wastewater Characteristics 

Parameter 
Raw Wastewater 

Concentration (mg/L)1 
Septic Tank Effluent 

Concentration (mg/L)2 

BOD5 286 180 

TSS 330 80 

Nitrates + Nitrites <1 <1 

TKN <1 753 

TN 75 75 

TP 12 12 

1: Values based on the high end of the concentration ranges provided in Table 3-7 of the USEPA Onsite 
Wastewater Treatment System Manual. 
2: Values based on high end of the concentration ranges provided in Table 3-19 of the USEPA Onsite 
Wastewater Treatment System Manual and information from Orenco Systems.  
3: Orenco Systems used a conservative TKN value of 90 mg/L in the design of the AdvanTex Max unit 
 
 

2.5 WASTEWATER TREATMENT AND DISPOSAL FACILITY COMPONENTS 

Table 2.3 summarizes the treatment and disposal system components. Appendix B includes as-built drawings of 
the system. Figure 2.2 is a schematic of the treatment and disposal system while Figure 2.3 is a flow schematic of 
the Orenco AdvanTex Treatment System.  

Table 2.3: Treatment and Disposal System Components 

Component Details 

Construction Date 2023 

Design Flow 3,770 gpd 

Greenhouse Septic Tank and Effluent Pump 2,500 gallons / Orenco Biotube Pump PF30053200-30 

Education Center Septic Tank 1,000 gallons & 3,500 gallons  

Main House Septic Tank 6,000 gallons 

Influent Flow Meter Endress + Hauser / Proline Promag W 400 (2” Diameter) 

Advantex Unit  Orenco / AX-MAX300-42 

     Advantex Unit Blower Airtech / 3BA7310 

     Advantex Chemical Feed Pumps Blue-White / A-100N Peristaltic Injector Pump 

     Advantex Control Panel Orenco Controls / TCOM-DAX/S/DS/DAX/DAX208 3Ø/MBBRd 
CS TSD UPS XF LCFA LCFC (2)FM CV Cell 
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Effluent Flow Meter Endress + Hauser / Proline Promag W 400 (4” Diameter) 

Duplex Soil Disposal Dosing Station Pumps Goulds / WE20H Series 3885 

Duplex Pump Station Control Panel SJE Rhombus IFS 1W 8AC10E 

Soil Disposal Trenches EZflow Geosynthetic Aggregate Technology 
 

 

Figure 2.2: Wastewater Treatment and Disposal System Schematic 

 

Figure 2.3: Orenco Advantex System Schematic  

3.0 MANAGEMENT AND STAFFING 
A Level I Operator Certification is required to operate the facility. The operator will be responsible for maintaining 
equipment, operating the system to meet the DNREC effluent water quality limits, and keeping records as required 
by the DNREC permit and for proper operation of the system.  
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4.0 FACILITY OPERATION AND MAINTENANCE 
The treatment system must be maintained and operated to meet the DNREC effluent requirements listed in Table 
4.1 below. 
 
 

Table 4.1: DNREC Wastewater Effluent Limits 

Parameter Effluent Limit  

(mg/L) 
BOD 301 
TSS 301 
Nitrogen 102 

   1: Daily Average Concentration 
   2: Annual Average Concentration 

4.1 TREATMENT SYSTEM 
The onsite wastewater treatment system includes septic tanks and septic tank effluent pumps and an 
Orenco AdvanTex treatment system.  The Operation and Maintenance of each of these components is 
described below. 

4.1.1 SEPTIC TANKS 
The septic tank system includes a tank and Orenco Biotube Effluent Filter Pump.  The septic tank 
should be pumped every year. Both compartments should be pumped. The installed septic tank 
drawing is provided in Appendix D.  

The Orenco Biotube Effluent Filter Pump should be operated and maintained per Orenco’s 
recommendations, located in Appendix C.  

DNREC requires the following licensed professionals to perform inspection, sludge hauling and 
installation: 

 System inspection: Class H System Inspector 

 Septic tank pumping: Class F Liquid Waste Hauler 

 Installation/Troubleshooting: Class E System Contractor 

4.1.2 ADVANTEX TREATMENT SYSTEM 
The AdvanTex Treatment System is designed to meet the DNREC wastewater effluent limits. 
Orenco has prepared an O&M manual for the treatment system which is provided in Appendix C.   

4.2 DISPOSAL SYSTEM 
The disposal system includes a 10-foot diameter duplex pumping station, valve vault and two sets of 
disposal trenches.  Each trench set includes 10 parallel, 100-foot long trenches; an isolation valve is 
provided at the beginning of each trench.  Each of the two pumps in the pumping station is dedicated to a 
trench set.  The control panel cycles between the operation of each pump.  The dosing station has an 
approximate capacity of 5,300 gallons. The pumps turn on and off based on float switches within the 
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station and are set to provide an approximate dose volume of 1,257 gallons. The system design 
calculations and equipment submittals are provided in Appendix D.  

4.2.1 SERVICE LIFE 
The onsite wastewater disposal system is designed to work indefinitely if properly installed and 
maintained. Although typical single family home systems are expected to last only 20-30 years, 
this system has been provided with a much higher degree of treatment. Most disposal system 
failures are the result of biological overload of the soil due to overuse, inadequate treatment or 
poor maintenance.  

4.2.2 START-UP AND SHUT-DOWN PROCEDURES 
The disposal system pumps are set to operate on automatic mode. The pumps start up when the 
float switches switch the pumps to on or off; the control panel cycles between the operation of 
each pump. At start-up the trench laterals were tested for residual pressure at the end of each 
line and the isolation valves at the beginning of each trench were adjusted to meet the design 
residual pressure.  

4.2.3 EQUIPMENT INSPECTION SCHEDULES 
The pumps and electrical controls should be inspected quarterly for proper function. At this time 
the drainfield portion of the system should be observed by walking across the surface and 
looking for any anomalies such as overly green grass, damp areas, animal burrows or erosional 
features. Any such anomalies should be immediately addressed. 

4.2.4 EQUIPMENT MAINTENANCE SCHEDULES 
The pumps and electrical controls should be inspected quarterly for proper function. Should any 
pumps or electrical components be found to be problematic, they are to be replaced or repaired 
immediately. Trench laterals are to be flushed annually. 

4.2.5 OPERATING PROCEDURES FOR ADVERSE CONDITIONS 
The soil-based portion of the system is constructed to withstand adverse weather conditions. 
The trenches are three feet deep, which is below the typical frost depth encountered in the last 
decade. Even if frost were to reach the depths found in the past, which have included three feet, 
the effluent in the trenches is biologically active and produces heat, so freezing should not be a 
concern. The landscape position of the drainfield is a backslope on a high promontory, so wet 
weather should not be a concern as most rainfall will run from the site. As such, saturated soils, 
except as addressed above under “maintenance” should not be a factor. High winds should not 
affect the functioning of the system as it is located underground. 

4.2.6 ELECTRICAL AND MECHANICAL MALFUNCTIONS 
Any electrical or mechanical malfunctions noted during inspection should be attended to 
immediately. The parts in the system that would be subject to such concerns are limited to 
pumps, control panels and activating floats. As the dosing station is designed as a duplex station, 
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failure of one of the pumps is not immediately catastrophic, however, it should be replaced 
within 48 hours. High-level alarms are provided to warn of pump malfunction. 

4.2.7 TROUBLESHOOTING FOR COMMON OR EXPECTED PROBLEMS 
The pumps and electrical controls should be inspected quarterly for proper function. At this time 
the drainfield portion of the system should be observed by walking across the surface and 
looking for any anomalies such as overly green grass, damp areas, animal burrows or erosional 
features. Any areas of overly green grass or damp soil be encountered, the flow to that 
trench(es) should be shut off using the ball valve installed on the lateral, and the trenches 
inspected and, if needed they should be de-watered. De-watering would require excavation at 
the end of the trench to expose the water in the trench, placement of a 6-inch diameter 
perforated pipe to grade and then pumping the water out using a Class F licensed septage hauler. 
The pipe should then be capped and the hole backfilled. The pipe is to remain in place in case of 
future need. The trench should remain shut off for at least one week to allow the soil to dry, then 
the valve is to be re-opened. 

4.2.8 O&M BACK-UP, STAND-BY AND SUPPORT EQUIPMENT 
Any back-up equipment, such as generators, should also be inspected and exercised on the same 
quarterly schedule as the rest of the equipment. 

4.2.9 SUBSURFACE DISPOSAL SYSTEM DOSING CONTROLS 
The control panel and activation floats should be inspected quarterly. Any malfunctioning units 
should be replaced immediately. 

4.2.10 SUBSURFACE DISPOSAL DOSING VOLUME AND SCHEDULE 
During inspection of the control panel, pump run times should be checked and logged. Any 
variation from the dosing schedule as designed must be adjusted. 

4.2.11 SUBSURFACE DISPOSAL INSPECTION  
At the quarterly inspection, the drainfield portion of the system should be observed by walking 
across the surface and looking for any anomalies such as overly green grass, damp areas, animal 
burrows or erosional features. Any areas of overly green grass or damp soil be encountered, the 
flow to that trench(es) should be shut off using the ball valve installed on the lateral, and the 
trenches inspected and, if needed they should be de-watered. De-watering would require 
excavation at the end of the trench to expose the water in the trench, placement of a 6-inch 
diameter perforated pipe to grade and then pumping the water out using a Class F licensed 
septage hauler. The pipe should then be capped and the hole backfilled. The pipe is to remain in 
place in case of future need. The trench should remain shut off for at least one week to allow the 
soil to dry, then the valve is to be re-opened. 

4.2.12 SUBSURFACE DISPOSAL VEGETATIVE COVER 
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The drainfield is to be maintained with herbaceous cover, which should be mowed regularly. No 
trees or shrubs are allowed within ten feet of the perimeter of the drainfield. Any bare spots are 
to be seeded with grass seed. 

4.2.13 SUBSURFACE DISPOSAL COMMON SIGNS OF SYSTEM SPECIFIC EXPECTED 

PROBLEMS AND TROUBLESHOOTING PROCEDURES 
See ”Inspection of Disposal Area” and “Equipment Maintenance Schedules” above. 

5.0 MONITORING PROGRAM 
The system shall be monitored and reported to DNREC according to the permit requirements (see Appendix A). 

6.0 RECORDS AND REPORTS 
Records and reports from third-party vendors shall be kept for the following wastewater treatment and disposal 
system activities (maintenance reports are available in the Orenco Advantex O&M Manual (Appendix C): 

1) Septic System Maintenance (pumping, filter cleaning) 

2) Orenco Advantex System Maintenance, Repairs and Chemical Use/Replacement 

3) Disposal System Pump Testing 

4) Influent/Effluent Monitoring 

5) Monitoring Well Data Collection 

7.0 EXAMPLE OPERATOR LOG 
Field Maintenance Report templates are provided in the Orenco Advantex O&M Manual (Appendix C). 
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2 6 S M A N H O L E 6 ■ I N V E L 2 8 5 . 5 0

SEPTIC TANK
-BOTTOM EL; 180.171

INVERT EL: 274.75—FADVANTEX MAX UNITJ N V W r t 2 6 0: 2 6 0 -80TT0M EL; 274.60 i
rPIPE FROM SA

2 5 52 5 5

MT. CUBA CENTER
3120 BARLEY Mia ROAD
HOCKESSIN, DE 19707

2 5 02 5 0 "

2 4 5 P: 302.239.42442 4 5
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AS-BUILT DRAWINGS

G R E E N H O U S E A N D

E D U C AT I O N C E N T E R
I M P R O V E M E N T S

ON-S ITE WASTEWATER
SYSTEM

Mil) Creek Hundred
New Castle County, Delaware
Prepared by Meliora Design
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AS REQUIRED

LL 2 4 * x 2 4 ’ A L U M .
A C C E S S D O O R3 0 ” x 4 8 ’ A L U M .

ACCESS DOOR

DISCHARGE TO
TRENCH SET 1

I\CONTROL PANEL

O 1
I DISCHARGE TO

TRENCH SET 2INLET

o

A" GATE VALVESDUPLEX CONTROL

PANEL w/ ALARM
N E M A 4 X E N a O S U R E

A" GALV. VENT

V 4’ DRESSER COUPUNGS3" DRAIN UNE

30"x48" ALUM. ACCESS DOOR5 ' - 0 * H I G H
PEDESTAL 4' GALV. VENT w/ BIRD SCREEN

3* DRESSER COUPUNG

3 ' CHECK VALVES2 ' GALV. CONDUIT
M T H S E A L T r3" GATE VALVES

2 4 ”F I F V - 2 R O ● 2 4 ” x 2 4 ” A L U M .
A C C E S S D O O R

6 ” M I N

z :_L
3f .>

% 12* 6 "
J

11/2“ S.S.
GUIDE RAILS

* ●V
L J

y . A S*.

L REQUIRED

1/4" S.S.
U F T C H A I N S I .

● !

£® IB”
t \

4 ’ - 0 ” x 6 ’ - D ”

X . :

f.
L

D I S C H A R G E
1 2 - 6 ' - 0 ” x 7 ’ - 0 ”»■ X

I N L E T I 3” PVC DRAIN
w/ FLAP VALVE

P a Y P R O P Y L E N E

MANHOLE STEÎ -T’ ̂
PIPE SUPPORTA'''lâ .̂

[ p r

W E E P H O L E T O
PREVENT SIPHONING6̂MERCURY

CONTROLS
JOINTS SEALED
RITH BUTYL
GASKETS

^4” DISCHARGE
PIPING

(Si 4
s

k

PRECAST
H O P P E R

IV
a ■ V -

n o t e :
ADJUST PVC GATE^li
2.3f WATER COLUMN.-^
A R E N O T T O B E L O C A T
DIRECTLY BELOW INLET,

QUICK DISCONNECT
COUPUNGS w/ UFT OUT
CHECK VALVES

i ● . ●

1-1

■».' ; . i ' >
4.J L £ lA .

OPTIONAL FLOTATION COLLAR

JCONCRETE WET WEa
CONFORMS TO ASTM C478

SPECIRCATIONS

120” DIA.

I271.5' -HIGHEST LATERAL INVERT
MERCURY CONTROLS

NOTES:
1 . E X C AVAT W N U N I T S S H A L L E X T W D AT L E A S T 2 F E E T B E Y O N D TA N K P E R I M E T E R .
X A U . P I P E T O B E P V C S O O U L E 4 0 O R S O R » .
3 . C H A M B E R T O B E S I Z E D A C C O R D M G T O R E Q U I R E M E N T S O F D O S I N Q V O U L A i E S T O R A G E .
4 . A U . D 0 5 M 0 C H A M B E R C O M P O N E N T S S H A U . B E F I E U > T E S T E D TO E N S U R E A C C U R A C T,
WATER T IGHTNESS. AM) PROPER OPERATION OF ALL PUMPS AND ALARM CONTROLS.
S . A U . E L E C T R I C A L C O N N E C T I O N S S H A U . K W AT E R P R O O F. C a R R 0 5 K M > R E 9 S TA N T A N D

EXPLOSWN-PROQF <F MS»E TAMQ.
6 . W H E R E P O S S M E , P U T A U . E L E C T R I C A L
7 . R A M
8 . T > C

272.0* A LAG PUMP ON
HIGH LEVEL ALARM271.5* B

2 7 0 . 9 r C LEAD PUMP ONC O N N ^ n O N S O U T S B E O F T H E TA N K .
D I M E S A R E R E Q U M E D O U T S D E O F T H E TA N K ; N O T E X P L O S I O N P R O O F.
U S E D . C A N K M S T A L I E D M S » E T H E T A N K . 2BB.B3’ PUMPS OFFDCEfTFCD PLANT

MONARCH PRECAST CONCRETE CORP.
PHONE (610) 435-6746

FAX (610) 437-7133
4 2 5 N O RT H D A U P H I N S T R E E T

W W W . M O N A R C H P R E C A S T. C O M
A L L E N TO W N , PA . 1 8 1 0 9

PACKAGED DUPLEX SEWAGE PUMPING STATION



D O S I N G P U M P D A T A S H E E T

O w n e r : M t . C u b a C e n t e r
P e a k F l o w

(GPM) 8 8 Peak F low =200 ho les x0 .44 gpm =88 gpm.

Fr i c t i on Loss in De l i ve ry L ine

Equ iv.
L e n g t h

Total Equiv.
L e n g t hF i t t i n g s # P i p e T y p e S C H 4 0 P V C

P i p e
D i a m e t e r90“ Elbows 1 1 0 1 0 3

45° Elbows 5 4 2 0

C o u p l i n g s 4 0 1 . 5 6 0

U n i o n s 1 1 . 5 1 . 5

B a l l V a l v e s 1 2 . 5 2 . 5

C h e c k
V a l v e s 1 2 2 2 2

F o r c e L i n e 1 3 9 5 3 9 5

Total Equiv.
L e n g t h 5 1 1 . 0

F r i c t i o n

H e a d F o r c e L i n e 9 . 6

F r i c t i o n

H e a d
M a n i f o l d &

L a t e r a l s 5 . 6

S t a t i c H e a d 3 . 5

D e s i g n H e a d 2 . 3

T o t a l

Dynamic
H e a d 2 0 . 9

Discharge
V o l u m e P e r

D o s e

Min. dose volume :(1000' of 1.5" dia lateral pipe x0.09 gal/ft) +
(73' of 3" dia manifold x0.38 gal/ft) =118.5 gal. x5=595.5 gal.).
Provide 2.14" =1257 gal lons.
Storage Volume required =3770 gal(daily flow). Provide 5300
gal lons s torage.

1 2 5 7

G a l l o n s

P u m p
G r a d e a t

Pump
S t a t i o n

L ibe r t y LEH200

Timer to be set to run every 8hours. Pump run time =1257
gal lons/88 gpm =14.28 minutes or 14 minutes 15 secondsP u m p O f f 2 6 8 . 8 32 8 0

P u m p Ta n k
F l o o r 2 7 0 . 9 72 6 8 P u m p O n

2 7 1 . 5Pump Intake
L a t e r a l

I n v e r t

2 6 8 A l a r m O n

2 7 1 . 5

48.9 gallons 587.2 gallons
per inch

P u m p Ta n k
C a p a c i t y 7 0 4 6 G a l l o n s

Pump Tank 10 'D ia x12 '
D i m e n s i o n s

T a n k

V o l u m e : per foot

D e e p



D O S I N G P U M P D A T A S H E E T

F r i c t i o n

L o s s i n

L a t e r a l s

L e n g t h
B e t w e e n

H o l e s

L a t e r a l

D i a m e t e r
Flow Entering

L a t e r a l1 . 5 8 . 8 0 5

F - L o s s / 1 0 0 '

in Section 1 0 . 7 6 7 2 9 6 8 3
F - L o s s /

Section 1 0 . 0 3 8 3 6 4 8

F l o w i n

S e c t i o n 1 1 4 . 4 0

F l o w i n

S e c t i o n 2
F - L o s s / 1 0 0 ' i n

S e c t i o n 1 1

S e c t i o n

8 . 3 6 0 . 2 1 2 5 4 7 4 1 1 0 . 0 1 7 7 7

F - L o s s / 1 0 0 '

in Section 2 0 . 6 9 7 7 6 2 3 4

F - L o s s /

S e c t i o n 2 0 . 0 3 4 8 8 8 1

F l o w i n

S e c t i o n 1 2 3 . 9 6
F l o w i n

S e c t i o n 3
F - L o s s / 1 0 0 ' i n

Section 12 0 . 1 7 4 8 6 9 1

F - L o s s /

S e c t i o n 0 . 0 1 3 8 57 . 9 2

F - L o s s / 1 0 0 '

in Section 3 0 . 6 3 1 2 7 7 8 2

F - L o s s /

S e c t i o n 3 0 . 0 3 1 5 6 3 9

F l o w i n

S e c t i o n 1 3 3 . 5 2

F l o w i n

S e c t i o n 4
F - L o s s / 1 0 0 ' i n

Section 13 0 . 1 4 0 5 9 7 8
S e c t i o n

7 . 4 8 0 . 0 1 0 5 21 3

F - L o s s / 1 0 0 '

in Section 4 0 . 5 6 7 8 6 7 8 2

F - L o s s /

S e c t i o n 4 0 . 0 2 8 3 9 3 4

F l o w i n

S e c t i o n 1 4 3 . 0 8

F l o w i n

S e c t i o n 5
F - L o s s / 1 0 0 ' i n

S e c t i o n 1 4

S e c t i o n

14 0 . 0 0 7 7 37 . 0 4 0 . 1 0 9 7 9 3 7

F - L o s s / 1 0 0 '

i n S e c t i o n 5 0 . 5 0 7 5 5 8 4 5

F - L o s s /

S e c t i o n 5

F l o w i n

S e c t i o n 1 50 . 0 3 2 . 6 4

F l o w i n

S e c t i o n 6

F - L o s s / 1 0 0 ' i n

S e c t i o n 1 5

S e c t i o n

15 0 . 0 0 5 4 56 . 6 0 0 . 0 8 2 5 2 6 2

F - L o s s / 1 0 0 '

in Section 6 0 . 4 5 0 3 7 7 6 9

F - L o s s /

S e c t i o n s 0 . 0 2 2 5 1 8 9

F l o w i n

S e c t i o n 1 6 2 . 2 0

F l o w i n

S e c t i o n 7

F - L o s s / 1 0 0 ' i n

Section 16 0 . 0 5 8 8 7 7 4

S e c t i o n

16 0 . 0 0 3 6 36 . 1 6

F - L o s s / 1 0 0 '

in Section 7 0 . 3 9 6 3 5 5 5 8

F - L o s s /

S e c t i o n 7 0 . 0 1 9 8 1 7 8

F l o w i n

S e c t i o n 1 7 1 . 7 6

F l o w i n

S e c t i o n 8

S e c t i o n

17 0 . 0 0 2 2 3

F - L o s s / 1 0 0 ' i n

Section 17 0 . 0 3 8 9 4 6 75 . 7 2

F - L o s s / 1 0 0 '

in Section 8 3 . 7 2 8 7 7 7 1 7

F - L o s s /

S e c t i o n 8 0 . 1 8 6 4 3 8 9

F l o w i n

S e c t i o n 1 8 1 . 3 2

S e c t i o n

1 8 0 . 0 0 1 2 1

F l o w i n

S e c t i o n 9

F - L o s s / 1 0 0 ' i n

S e c t i o n 1 8 0 . 0 2 2 8 6 0 45 . 2 8

F - L o s s / 1 0 0 '

in Section 9 0 . 2 9 7 9 1 9 9 1

F - L o s s /

S e c t i o n 9

F l o w i n

S e c t i o n 1 9 0 . 8 80 . 0 1 4 8 9 6

F - L o s s /

S e c t i o n

19 0 . 0 0 0 5 2
F l o w i n

S e c t i o n 1 0

F - L o s s / 1 0 0 ' i n

Section 19 0 . 0 1 0 7 8 8 64 . 8 4

F - L o s s / 1 0 0 '

i n S e c t i o n

F - L o s s /

S e c t i o n F l o w i n

S e c t i o n 1 9 0 . 4 41 0 0 . 2 5 3 5 8 0 0 6 1 0 0 . 0 1 2 6 7 9
F - L o s s /

S e c t i o n . \

/ / y \

To t a l F -

L o s s i n F - L o s s / 1 0 0 ' i n

Section 19 0 . 0 0 2 9 8 8 5

To t a l F - L o s s

i n L a t e r a l 0 . 4 8 A l l 4 . 7 8



D O S I N G P U M P D A T A S H E E T

F r i c t i o n

L o s s i n
M a n i f o l d

S e c t i o n 1

F r i c t i o n

L o s s i n

M a n i f o l d

S e c t i o n 2

F r i c t i o n

L o s s i n

M a n i f o l d

S e c t i o n 4

F r i c t i o n L o s s

i n M a n i f o l d

S e c t i o n 3

L e n g t h 3 L e n g t h
F l o w

6 L e n g t h
F l o w

6 L e n g t h
F l o w

6

F l o w 4 4 3 5 . 2 2 6 . 4 1 7 . 6

F -

F-Loss/100' 3 . 7 2 8 7 7 7 1 7 L o s s / 1 0 0 ' 2 . 4 6 6 5 4 5 2 F-Loss/100' 1 . 4 4 7 7 7 9 9 1 2 F - L o s s / 1 0 0 ' 0 . 6 8 3 2 5 3

F - L o s s /
S e c t i o n

F - L o s s /

S e c t i o n 0 . 1 4 7 9 9 2 7

F - L o s s /

S e c t i o n

F - L o s s /

S e c t i o n 0 . 0 4 0 9 9 50 . 1 1 1 8 6 3 3 2 0 . 0 8 6 8 6 6 7 9 5

F r i c t i o n

L o s s i n

M a n i f o l d

S e c t i o n 5
To t a l F - L o s s

i n M a n i f o l d 0 . 7 9 8 1 4 8

L e n g t h 6

F l o w 8 . 8

F-Loss/100' 0 . 1 8 9 2 6 6 6

F - L o s s /

S e c t i o n 0 . 0 1 1 3 5 6

.. .>●>



1
L E H 2 0 D - S e r i e s

J

M o t o r P e r f o r m a n c e C u r v e
2hp, 3450 RPM, 30' Minimum Head Required●Class B, oil-filled, and hermetically sealed

●Overload protection:
●1-phase embedded in windings
automatically reset once cooled

●3-phase in control panel

Li ters Per Minute

7 5 . 7 1 5 1 . 4 2 2 7 . 1 3 0 2 . 8 3 7 8 . 5 4 5 4 . 2 5 3 0 . 0 6 0 5 . 7 6 8 1 . 4 7 5 7 . 1 8 3 2 . 80

2 7 . 49 0

2 4 . 4
●R o t o r s h a f t : 3 0 3 S t a i n l e s s S t e e l

●Upper and lower ball bearings

●Quick-connect power cord

7 0 2 1 . 3

6 0

I 0)

Impel ler 5 0 1 5 . 2 zc
c

● D

●Cast i ron , 2vane c losed ( 0 ● o
4 )
I

4 0 1 2 . 2 I

z●Capable of passing 2" solids 5
H O

3 0 9.1

6 . 12 0D u a l S h a f t S e a l

●Upper: Unitized silicon carbide

●Lower: Viton® double lip

10 3 . 1

00

0 20 40 60 100 120 140 160 180 200 220

US Gal lons Per Minute

E x t e r n a l C o n s t r u c t i o n
.0^

●Heavy gray cast iron class 25 or better

● P o w d e r c o a t e d A l l M o d e l s N0//475
\

●Fasteners 300 series stainless steel VOLTS PHASE AMPS\M O D E L
1

3' Flanged

1 - P h a s e

L E H 2 0 2 M 2 - 2

L E H 2 0 2 M 3 - 2

2 3 0 1 1 8 A

□ i m e n s m n a l D a t a

Weight: LEH202M: 95 lbs
Height: 2V
Major Width: 13"
Maximum Fiuid Temperature:
104°F, 40°C Continuous Duty
1 4 0 ° F. 6 0 ° C I n t e r m i t t e n t

2 3 0 1 1 8 A

3 - P h a s e

L E H 2 0 3 M 2 - 2

L E H 2 0 3 M 3 - 2

L E H 2 0 4 M 2 - 2

L E H 2 0 4 M 3 - 2

L E H 2 0 5 M 2 - 2

L E H 2 0 5 M 3 - 2

2 0 8 / 2 3 0

2 0 8 / 2 3 0

3 13.2A 2" Flanged

13.2A 3" Flanged

6.6A 2" Flanged

6.6A 3" Flanged

5.5A 2" Flanged

5.5A 3" Flanged

3

4 4 0 - 4 8 0 3

4 4 0 - 4 8 0 3

5 7 5 3

5 7 5 3

NOTE: 25' cord standard on all models. 3-phase models require panel tor
automatic operation. See sewage accessories literature for complete information
on all simplex and duplex controls. 35' and 50' cord options available.

r Liberty Pumps -7000 Apple Tree Avenue -Bergen, New York 14416
Phone 800-543-2550 -Fax 585-494-1839 -www.LibertyPumps.com

Specifications subject to change wiithout notice.

Copyright ©Liberty Pumps, Inc. 2019 All rights reserved. LL1T006641-R08/19
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APPENDIX C 
ORENCO ADVANTEX O&M MANUAL 

(PROVIDED AS A SEPARATE DOCUMENT) 
 

 



 

   

APPENDIX D 
SEPTIC TANK & DISPOSAL SYSTEM EQUIPMENT 

SUBMITTALS 
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GENERAL NOTES: 

1. Precast concrete manhole ASTM C478.

2. Joints to be sealed watertight with

Conseal CS-102 Sealant.

3. Concrete Strength: 5,000 psi at 28 days

4. Hatch: PA Insert ATH2424S

5. Weights: Slab: 3,200 lbs. 

Base: 9,264 lbs. 

ST AR SEAL GASKET FOR 
3" SCH40 (VERIFY) 

INV: 274.75 

24" x 24" PA INSERT 
HATCH #ATH2424S 

STAR SEAL GASKET FOR 
3" SCH40 DRAIN PIPE 

INV: 273.83 1' 3" 111 I 
---,:;=.,;;;i--t----t._��11��'=------t 

1'-3" 

ST AR SEAL GASKET FOR 
3" SCH40 (VERIFY) 

INV: 274.75 

I I 
L--------------------� 

6" 

24" X 24" PA INSERT 
HATCH #ATH2424S 

STAR SEAL GASKETS FOR (2) 
3" SCH40 DISCHARGE PIPES 

INV: 274.75 

STAR SEAL GASKET FOR 
3" SCH40 DRAIN PIPE 

INV: 273.83 

GILLESPIE 
p R E C A s TLLC 

1 -800-638-6884 
www.gillespieprecast.com 

DRAWN BY: 

kls 

SCALE: 

nts 

ST AR SEAL GASKET FOR 
3" SCH40 (VERIFY) 
INV: 274.75 

ST AR SEAL GASKET FOR 
3" SCH40 (VERIFY) 
INV: 274.75 

ST AR SEAL GASKETS FOR (2) 
3" SCH40 DISCHARGE PIPES 
INV: 274.75 

*DPCA

4x6 Valve Vault 

MT CUBA CENTER 

DWG.: 

1 of 1 

DA TE: 

6/9/23 

CERTIFlm PlANT 

matthewt
Cloud
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Star Seal   Compression Connector ™

Manufacturer of Elastomeric Seals



The Star Seal™ Compression Connector 
produces a watertight seal between pipes 
entering a precast concrete structure.  The Star 
Seal™ Connector is installed during the 
concrete pouring process and becomes an 
integral component of the concrete structure 
without requiring any coring or placement 
after the base component is cast. When the 
pipe is inserted, the gasket is compressed 
which provides both a primary and secondary 
sealing function.

Designed to meet or exceed all requirements 
outlined in ASTM C-923 and C-1478, the Star 
Seal™ Connector can be used in all stormwa-
ter and wastewater applications including 
manholes, catch basins, pump and lift stations, 
wet wells, treatment plants, septic tanks and 
more.

Occasionally during installation or after 
extended usage, even if ASTM standards have 
been met under the prescribed test condi-
tions, the pipe could become out-of-round, 
shift within the opening, or bottom out due to 
back�lling, ground settlings, overhead tra�c 
and similar transverse loads on the pipe. The 
Star Seal™ Connector provides accommoda-
tions by providing a primary seal at the 
narrowest clearance between the pipe and the 
connector wall while o�ering a secondary 
sealing function on the opposite side where 
the annular space widens, allowing the gasket 
to relax thereby strengthening the watertight 
seal.

STAR SEAL    PIPE-TO-MANHOLE CONNECTOR

Product References

Test Results ASTM 
Method 

Chemical Resistance 
1 N Sulfuric Acid 
1 N HCl Acid 

No weight loss 
No weight loss 

At 22° for 
48h 

Tensile Strength 1200 psi or 8.5 MPa, 
min 

D 412 

Elongation at Break 350% min. 

Hardness +/- 5 from mfg’s. 
specified hardness 

D 2240  

Accelerated Oven-
aging 

Decr. of 15% max. 
orig. tensile strength 
Decr. of 20% max. 
elongation 

D 573 

Compression set Decr.  of 25% 
original deflection 

D 395, 
Method B  

Water absorption Incr. of 10% max. of 
original by weight 

D 471 

Ozone resistance Rating 0 D 1171 
Low-temp brittle 
point 

No fracture at -40°C D 746 

Tear resistance 200 lbf/in. or 34 
kn/m 

D 624, 
Method B 

 

Performance Standard

The Star Seal™ Connector is molded or 
extruded from compounds formulated for 
wastewater applications, the standard rubber 
connector is engineered to conform with the 
requirements of section 4.1.1 of ASTM C-923 
“Resilient Connector Between Reinforced Concrete 
Manhole Structures, Pipes and Laterals”. 
Alternative compounds are available upon 
special request.

™

Vertex Incorporated  •  3956 Mogadore Industrial Parkway Mogadore, OH 44260  •  Tel: 330.628.6230   •  Fax: 330.628.6231

www.vertexseals.com

© 2014 Vertex, Inc. Supercedes all previous literature
COVERED BY ISSUED AND/OR PENDING PATENTS

ASTM C-923
Resilient Connector Between Reinforced 
Concrete Manhole Structures, Pipes and 
Laterals.

ASTM C-1244
Standard Test Method For Concrete Sewer 
Manholes by the Negative Air Pressure (Vacu-
um) Test

ASTM C-478C
Standard Speci�cation for Precast Reinforced 
Concrete Manhole Sections

ASTM C-1478
Standard Speci�cation for Drain Resilient 
Connectors Between Reinforced Concrete 
Storm Sewer Structures, Pipes and Laterals Copyright ASTM International. Reprinted with permission.

Key Advantages

•Can be used with all wastewater and 
stormwater applications

•Provides a primary and secondary sealing 
function

•Fast and easy installation

•Up to 20 degrees of omnidirectional 
de�ection

•20 degree tapered holding ring assures easy 
strip-out

•Compensates for movement after back�lling 
is complete

Installation Instructions

Step 1:
Con�rm the pipe surface is smooth, clean and 
free of foreign materials.  Bevel any sharp 
edges caused by the cutting of the pipe.

Step 2:
Lubricate the connector and the entire section 
of the pipe that will be inserted into the 
connector.

Step 3:
Center the pipe and connector square to each 
other and insert the pipe into the connector 
using a bar or back hoe depending on the size. 
Once the pipe is coupled with the connector, 
de�ect the structure or pipe to achieve the 
proper angle.

Warning:
To ensure the connector remains a �exible 
watertight connector, we recommend no 
mortar be placed between the pipe and wall of 
the concrete structure. The use of mortar in 
this area would decrease the e�ectiveness of 
the connector to compensate for shear caused 
by settlement of ground movement.

When installing pipe stubs for future pipeline 
installation, all stubs must be mechanically 
restrained to prevent any movement by means 
other than and in addition to the resilient 
connectors.

Note:
To �nd approximate subgrade, measure from 
the outside base of the structure to the 
junction of the connector and �at spot. Then 
add the wall thickness plus 1/4 inch.

MAX. PIPE SIZE OD’s
Manhole 135° - 225° 90°
Diameter Pipe Angle Pipe Angle

42” 26.5” 22.0”
48” 31.5” 25.0”
60” 42.0” 32.0”
72” 52.5” 38.0”
84” 59.5” 44.0”
96” 73.5” 50.0”
108” 76.0” 56.0”
120” 85.0” 62.0”

Prof Typical Pipe Size

18” +

8” - 15“

4”- 6”

15AA

8T15

4A6

Dimensional Data

ile 135°-225° ANGLE

90° ANGLE



ConSeal™ CS-102
Butyl Rubber Sealant 

Version: 29-Jan-20 
 
 
 
 

 

 

Butyl Rubber Sealant for All Precast  

Concrete Structures - Meets ASTM C990 

 

For concrete joints in: Manholes, Concrete Pipe, Vaults, Box Culverts,  
Septic Tanks, and Vertical Panel Structures.  Not intended for use in expansion joints or joints that move. 
 

• Provides permanently flexible watertight joints. 
• Low to high temperature workability: 30°F to 120°F (-1°C to +49°C) 
• Rugged service temperature: -30°F to +200°F (-34°C to +93°C) 
• Excellent chemical and mechanical adhesion to clean dry surfaces. 
• Greater cohesive and adhesive strengths. 
• Sealed joints will not shrink, harden or oxidize upon aging. 
• Controlled flow resistance for application ease. 
• ConSeal CS-102 meets the hydrostatic performance requirement as 

set forth in ASTM C990 section 10.1. 
(Performance requirement: 10psi for 10 minutes in straight alignment – 
in plant, quality control test for joint materials.) 

• ConSeal CS-102 meets or exceeds all of the requirements of Federal 
Specification SS-S-210 (210-A), and AASHTO M-198B. 

• No priming normally necessary. When confronted with difficult 
installation conditions, such as wet concrete or temperatures below 
40°F (4°C), priming the concrete will improve the bonding action. 
Consult Concrete Sealants for the proper primer to meet your 
application.  

 

Description Spec Required CS-102 

Color   Black 

Specific Gravity, 77°F 

(25°C) 

ASTM D71 1.15-1.50 1.25 

Ductility, 77°F (25°C) ASTM D113 5.0 min. 10 

Penetration, cone 77°F 

(25°C), 150 gm, 5 sec. 

ASTM D217 55-100 dmm 55-60 dmm 

Flash Point, C.O.C., °F ASTM D92 350°F min. 375°F 

Fire Point, C.O.C., °F ASTM D92 375°F min. 475°F 

Hydrocarbon plastic 

content, % by weight 

ASTM D297 50% min. 51% 

Inert material filler, % by 

weight 

AASHTO 

T111 

30% min. 35% 

Volatile Mater, % by weight ASTM D6 3% max. 1.2% 

___________________________________________________________________________________________________________________ 

30-Day Immersion Testing: No visible deterioration when tested in 5% Caustic Potash, 5% Hydrochloric Acid, 5% Sulfuric Acid, and 5% saturated 

Hydrogen Sulfide. 

One Year Immersion Testing: No visible deterioration when tested in 5% Formaldehyde, 5% Formic Acid,  

5% Sulfuric Acid, 5% Hydrochloric Acid, 5% Sodium Hydroxide, 5% Hydrogen Sulfide, and 5% Potassium Hydroxide. 
___________________________________________________________________________________________________________________ 

The following procedures should be followed for optimum sealant 
performance. 

• Clean the upper and lower joint surface with a stiff bristle brush.   
• Remove any dirt, debris, flashing, or concrete high points, which 

could keep the joint from coming together. 
• If necessary, a joint primer can be applied to improve sealant 

adhesion. Allow the primer to dry before placing sealant. 
• DO NOT PLACE ANY JOINTS WITHIN 12” OF A CORNER. 

• Join the sealant into one continuous strand by kneading the ends 
together where they meet. Do not stretch the sealant.   

• A minimum compression of 50% is required.  Greater than 50% 
compression is optimal.  It may take 15-20 minutes for the sealant 
to fully compress depending on the ambient temperature and the 
weight being applied. 

  

Reference Installation Instructions for “Butyl Sealing Tapes” for more detailed instructions. 
___________________________________________________________________________________________________________________ 

 
This information is presented in good faith, but we cannot anticipate all conditions under which this information and our products, or the products of other manufactures in combination with our products, may be used. 

We accept no responsibility for results obtained by the application of this information or the safety and suitability of our products, either alone or in combination with other products. Users are advised to make their own 

tests to determine the safety and suitability of each such product or product combinations for their own purposes. It is the users’ responsibility to satisfy himself as to the suitability and completeness of such information 

for this own particular use. We sell this product without warranty, and buyers and users assume all responsibility and liability for loss or damage arising from the handling and use of this product,  

whether used alone or in combination with other products. 





















BCC Note: Design team to confirm product number



Meliora Comment on Control Panel: At a minimum, 
the control panel / options listed below (from the 
wastewater design documentation) shall be 
provided. The additional options provided in the 
submittal are acceptable. 

























Ferguson Enterprises, LLC dba ACF Environmental  
2831 Cardwell Road, Richmond, VA  23234 

Sales: 800‐448‐3636 � Corporate: 800‐223‐9021 � Fax: 804‐271‐3074 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
04 2022 

 
 
 

 

N035 is a polypropylene, needle punched nonwoven geotextile for use in drainage and separation applications.  
It has been stabilized to resist degradation due to ultraviolet exposure and is resistant to commonly encountered 
mildew, insects and soil chemicals, and is non-biodegradable.  Polypropylene is stable with a pH range of 2 to 13. 

Geotextile Property Test Method        Minimum Average 
            Roll Values 
 

Grab Tensile Strength ASTM D4632 90 Lbs  

Grab Tensile Elongation ASTM D4632 50 % 

CBR Puncture Strength ASTM D6241 250 Lbs 

Trapezoid Tear Strength ASTM D4533 40 Lbs 

UV Resistance @ 500 Hours ASTM D4355 70 %  

AOS ASTM D4751 50 Sieve 

Permittivity (sec-1) ASTM D4491 1.8 sec-1 

Flow Rate ASTM D4491       145 gpm/ft2 

 
Results quoted above are the mean of multiple tests conducted at an independent testing facility.   
N035 meets or exceeds values listed. 
 

Technical Data Sheet 
N035 

N035 
Nonwoven Geotextile for Drainage and Separation 

Packaging   

 

Roll Width 12.5 ft. 15 ft. 

Roll Length 360 ft. 360 ft. 

Roll Area 500 sy 600 sy 

 
 
 
 
 
 
Disclaimer: Ferguson/ACF Environmental assumes no liability for the completeness or accuracy of this information or the ultimate use of this information. This document should not be construed as 
engineering advice. Always consult the project engineer for project specific requirements. The end user assumes sole responsibility for the use of this information 
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SECTION 1. PRODUCT AND COMPANY IDENTIFICATION 

Product name  : Methanol (230, 232, 233) 
 

 
MSDS Number  : 000000011383  
 
Product Use Description  :  Solvent 
 
 
Manufacturer or supplier's 
details 

: Honeywell International Inc. 
101 Columbia Road 
Morristown, NJ 07962-1057  

 
For more information call : 1-800-368-0050 

+1-231-726-3171 
  (Monday-Friday, 9:00am-5:00pm) 
 
In case of emergency call : Medical: 1-800-498-5701 or +1-303-389-1414 
 : Transportation (CHEMTREC): 1-800-424-9300 or +1-703-

527-3887 
 :  
 : (24 hours/day, 7 days/week) 

 
 

SECTION 2. HAZARDS IDENTIFICATION 

Emergency Overview  
 
Form : liquid, clear  

 
Color : colourless  

 
Odor : slight alcohol-like  

 
 
 

Classification of the substance or mixture 

Classification of the 
substance or mixture 

:  Flammable liquids, Category 2 
Eye irritation, Category 2A 
Reproductive toxicity, Category 2 
Specific target organ toxicity - single exposure, Category 1, 
Eyes, Nervous system, Systemic toxicity 
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GHS Label elements, including precautionary statements 

Symbol(s) :    

 
Signal word : Danger 

 
Hazard statements : Highly flammable liquid and vapour. 

Causes serious eye irritation. 
Suspected of damaging fertility or the unborn child. 
Causes damage to organs. 
 

Precautionary statements : Prevention:  
Obtain special instructions before use. 
Do not handle until all safety precautions have been read and 
understood. 
Keep away from heat/sparks/open flames/hot surfaces. - No 
smoking. 
Keep container tightly closed. 
Ground/bond container and receiving equipment. 
Use explosion-proof electrical/ ventilating/ lighting/ equipment. 
Use only non-sparking tools. 
Take precautionary measures against static discharge. 
Do not breathe dust/ fume/ gas/ mist/ vapours/ spray. 
Wash skin thoroughly after handling. 
Do not eat, drink or smoke when using this product. 
Wear protective gloves/ eye protection/ face protection. 
 
Response:  
IF ON SKIN (or hair): Remove/ Take off immediately all 
contaminated clothing. Rinse skin with water/ shower. 
IF IN EYES: Rinse cautiously with water for several minutes. 
Remove contact lenses, if present and easy to do. Continue 
rinsing. 
IF exposed: Call a POISON CENTER or doctor/ physician. 
If eye irritation persists: Get medical advice/ attention. 
In case of fire: Use dry sand, dry chemical or alcohol-resistant 
foam for extinction. 
 
Storage:  
Store in a well-ventilated place. Keep cool. 
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Store locked up. 
 
Disposal:  
Dispose of contents/ container to an approved waste disposal 
plant. 
 
 

 
Carcinogenicity 
 

No component of this product present at levels greater than or equal to 0.1% is identified as a known 
or anticipated carcinogen by NTP, IARC, or OSHA. 

 

SECTION 3. COMPOSITION/INFORMATION ON INGREDIENTS 

 
Formula : CH4O 

 
Chemical nature : Substance 

 
Chemical Name CAS-No. Concentration 

 
Methanol  
 

 
67-56-1 

 
100.00 % 

 

SECTION 4. FIRST AID MEASURES 

 
Inhalation : Call a physician immediately. Remove to fresh air. If not 

breathing, give artificial respiration. If breathing is difficult, give 
oxygen. Use oxygen as required, provided a qualified operator 
is present.  
 

Skin contact : Wash off immediately with plenty of water for at least 15 
minutes. Take off contaminated clothing and shoes 
immediately. Wash contaminated clothing before re-use. Call a 
physician.  
 

Eye contact : Rinse immediately with plenty of water, also under the eyelids, 
for at least 15 minutes. Call a physician.  
 

Ingestion : Call a physician immediately. Do NOT induce vomiting. 
Immediate medical attention is required. Never give anything 
by mouth to an unconscious person.  
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Notes to physician 
 
Treatment : Treat symptomatically.  

 
 

SECTION 5. FIREFIGHTING MEASURES 

Suitable extinguishing media : Alcohol-resistant foam 
Carbon dioxide (CO2) 
Dry chemical 
Cool closed containers exposed to fire with water spray. 
 

Unsuitable extinguishing 
media 

: Do not use a solid water stream as it may scatter and spread 
fire. 
 

Specific hazards during 
firefighting 

: Flammable. 
Vapours may form explosive mixtures with air. 
Vapours are heavier than air and may spread along floors. 
Vapors may travel to areas away from work site before 
igniting/flashing back to vapor source. 
In case of fire hazardous decomposition products may be 
produced such as: 
Carbon monoxide 
Carbon dioxide (CO2) 
Formaldehyde 
 

Special protective equipment 
for firefighters 

: Wear self-contained breathing apparatus and protective suit. 
 

 
 

 

SECTION 6. ACCIDENTAL RELEASE MEASURES 

Personal precautions : Wear personal protective equipment. 
Immediately evacuate personnel to safe areas. 
Keep people away from and upwind of spill/leak. 
Ensure adequate ventilation. 
Remove all sources of ignition. 
Do not swallow. 
Do not breathe vapours or spray mist. 
Avoid contact with skin, eyes and clothing. 
 

Environmental precautions : Prevent further leakage or spillage if safe to do so. 
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Prevent product from entering drains. 
Discharge into the environment must be avoided. 
Do not flush into surface water or sanitary sewer system. 
Do not allow run-off from fire fighting to enter drains or water 
courses. 
 

Methods for cleaning up : Ventilate the area. 
No sparking tools should be used. 
Use explosion-proof equipment. 
Contain spillage, soak up with non-combustible absorbent 
material, (e.g. sand, earth, diatomaceous earth, vermiculite) 
and transfer to a container for disposal according to local / 
national regulations (see section 13). 
 

 

SECTION 7. HANDLING AND STORAGE 

Handling 
 
Handling : Wear personal protective equipment. 

Use only in well-ventilated areas. 
Keep container tightly closed. 
Do not smoke. 
Do not swallow. 
Do not breathe vapours or spray mist. 
Avoid contact with skin, eyes and clothing. 
 

Advice on protection 
against fire and explosion 

: Keep away from fire, sparks and heated surfaces. 
Take precautionary measures against static discharges. 
Ensure all equipment is electrically grounded before beginning 
transfer operations. 
Use explosion-proof equipment. 
Keep product and empty container away from heat and 
sources of ignition. 
No sparking tools should be used. 
No smoking. 
 

 

Storage 

Requirements for storage 
areas and containers 

: Store in area designed for storage of flammable liquids.  
Protect from physical damage. 
Keep containers tightly closed in a dry, cool and well-ventilated 
place. 
Containers which are opened must be carefully resealed and 
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kept upright to prevent leakage. 
Keep away from heat and sources of ignition. 
Keep away from direct sunlight. 
Store away from incompatible substances. 
Container hazardous when empty. 
Do not pressurize, cut, weld, braze, solder, drill, grind or 
expose containers to heat or sources of ignition. 
 
 

 
SECTION 8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

 
Protective measures : Ensure that eyewash stations and safety showers are close to 

the workstation location. 
 

Engineering measures : Use with local exhaust ventilation. 
Prevent vapour buildup by providing adequate ventilation 
during and after use. 
 

Eye protection : Do not wear contact lenses. 
Wear as appropriate: 
Safety glasses with side-shields 
If splashes are likely to occur, wear: 
Goggles or face shield, giving complete protection to eyes 
 

Hand protection : Solvent-resistant gloves 
Gloves must be inspected prior to use. 
Replace when worn. 
 

Skin and body protection : Wear as appropriate: 
Solvent-resistant apron 
Flame retardant antistatic protective clothing. 
If splashes are likely to occur, wear: 
Protective suit 
 

Respiratory protection : In case of insufficient ventilation, wear suitable respiratory 
equipment. 
For rescue and maintenance work in storage tanks use self-
contained breathing apparatus. 
Use NIOSH approved respiratory protection. 
 

Hygiene measures : When using do not eat, drink or smoke. 
Wash hands before breaks and immediately after handling the 
product. 
Keep working clothes separately. 
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Do not swallow. 
Do not breathe vapours or spray mist. 
Avoid contact with skin, eyes and clothing. 
This material has an established AIHA ERPG exposure limit. 
The current list of ERPG exposure limits can be found at 
http://www.aiha.org/insideaiha/GuidelineDevelopment/ERPG/D
ocuments/2011erpgweelhandbook_table-only.pdf. 
 

Exposure Guidelines
Components CAS-No. Value Control 

parameters 
Upda
te 

Basis 

Methanol 
 

67-56-1 TWA : 
time 
weighted 
average 

(200 ppm) 
 
 

2008 
 

ACGIH:US. ACGIH 
Threshold Limit 
Values 
 

 
Methanol 

 
67-56-1 STEL : 

Short 
term 
exposure 
limit 

(250 ppm) 
 
 

2008 
 

ACGIH:US. ACGIH 
Threshold Limit 
Values 
 

 
Methanol 

 
67-56-1 SKIN_DE

S : Skin 
designati
on: 

Can be 
absorbed 
through the 
skin. 
 

2008 
 

ACGIH:US. ACGIH 
Threshold Limit 
Values 
 

 
Methanol 

 
67-56-1 REL : 

Recomm
ended 
exposure 
limit 
(REL): 

260 mg/m3 
(200 ppm) 
 
 

2005 
 

NIOSH/GUIDE:US. 
NIOSH: Pocket 
Guide to Chemical 
Hazards 
 

 
Methanol 

 
67-56-1 SKIN_DE

S : Skin 
designati
on: 

Can be 
absorbed 
through the 
skin. 
 

2005 
 

NIOSH/GUIDE:US. 
NIOSH: Pocket 
Guide to Chemical 
Hazards 
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Methanol 
 

67-56-1 STEL : 
Short 
term 
exposure 
limit 

325 mg/m3 
(250 ppm) 
 
 

2005 
 

NIOSH/GUIDE:US. 
NIOSH: Pocket 
Guide to Chemical 
Hazards 
 

 
Methanol 

 
67-56-1 PEL : 

Permissi
ble 
exposure 
limit 

260 mg/m3 
(200 ppm) 
 
 

02 
2006 
 

OSHA_TRANS:US. 
OSHA Table Z-1 
Limits for Air 
Contaminants (29 
CFR 1910.1000) 
 

 
Methanol 

 
67-56-1 TWA : 

time 
weighted 
average 

260 mg/m3 
(200 ppm) 
 
 

1989 
 

Z1A:US. OSHA 
Table Z-1-A (29 
CFR 1910.1000) 
 

 
Methanol 

 
67-56-1 STEL : 

Short 
term 
exposure 
limit 

325 mg/m3 
(250 ppm) 
 
 

1989 
 

Z1A:US. OSHA 
Table Z-1-A (29 
CFR 1910.1000) 
 

 
Methanol 

 
67-56-1 SKIN_FI

NAL : 
Skin 
designati
on (Final 
Rule 
Limit 
applies): 

Can be 
absorbed 
through the 
skin. 
 

1989 
 

Z1A:US. OSHA 
Table Z-1-A (29 
CFR 1910.1000) 
 

  
 
 

SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES 

Physical state : liquid, clear  
 

Color : colourless  
 

Odor : slight alcohol-like  
 

pH  : Note: Not applicable 
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Melting point/freezing point : Note: Not applicable 

 
Boiling point/boiling range :  64.7 °C  

 
 

Flash point :  52 °F (11 °C)  
Method: closed cup 
 

 
Evaporation rate : ca. 5 

Method: Compared to Butyl acetate. 
 

 
 
 

Lower explosion limit :  6 %(V)  
 

Upper explosion limit :  36 %(V)  
 

 
Vapor pressure :  129.32 hPa 

at 20 °C(68 °F) 
 

Vapor density :  1.11 Note: (Air = 1.0) 
 

 
Density :  0.792 g/cm3 at 20 °C  

 
 
 

Water solubility : Note: completely soluble 
 

 
 

 
Ignition temperature :  464 °C  

 
 

Molecular weight : 32.04 g/mol 
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SECTION 10. STABILITY AND REACTIVITY 

 
Chemical stability : Stable under recommended storage conditions. 

 
Possibility of hazardous 
reactions 

: Hazardous polymerisation does not occur. 
 

Conditions to avoid : Heat, flames and sparks. 
Keep away from direct sunlight. 
 

Incompatible materials to 
avoid 

: Strong oxidizing agents 
Aluminium 
Magnesium 
May attack many plastics, rubbers and coatings. 
 

Hazardous decomposition 
products 

: In case of fire hazardous decomposition products may be 
produced such as: 
Carbon monoxide 
Carbon dioxide (CO2) 
Formaldehyde 
 

 

SECTION 11. TOXICOLOGICAL INFORMATION 

 
 
Acute oral toxicity : LD50:  5,628 mg/kg 

Species: Rat 
 

 
Acute inhalation toxicity : LC50:  64000 ppm 

Exposure time: 4 h 
Species: Rat 
 

 
Acute dermal toxicity : LD50:  15,800 mg/kg 

Species: Rabbit 
 

 
Skin irritation : Species: Rabbit 

Classification: irritating 
Exposure time: 24 h 
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Eye irritation : Species: rabbit eye 
Classification: irritating 
 

 
Repeated dose toxicity : Species: Rat 

Application Route: Inhalation 
Test substance: Methanol 
Note: Developmental Toxicity NOAEL (maternal toxicity) 
10,000 ppm NOAEL (developmental toxicity) 5,000 ppm 
Skeletal and visceral malformations. 
 

Genotoxicity in vitro : Note: In vitro tests did not show mutagenic effects 
 

Genotoxicity in vivo : Note: In vivo tests did not show mutagenic effects 
 

 
 

 

SECTION 12. ECOLOGICAL INFORMATION 

 

Ecotoxicity effects 
 
Toxicity to fish : LC50: 29,400 mg/l  

Exposure time: 96 h 
Species: Fathead minnow 
 

 
Toxicity to daphnia and other 
aquatic invertebrates 

: LC50: 10,000 mg/l  
Exposure time: 24 h 
Species: Daphnia (water flea) 
 

 
Toxicity to bacteria : EC50: 43,000 mg/l  

Exposure time: 5 min 
Species: Photobacterium phosphoreum 
 

 : EC50: 40,000 mg/l  
Exposure time: 15 min 
Species: Photobacterium phosphoreum 
 

 : EC50: 39,000 mg/l  
Exposure time: 25 min 
Species: Photobacterium phosphoreum 
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Further information on ecology 

Additional ecological 
information 

: Accumulation in aquatic organisms is unlikely. 
The product is readily degradable in the environment. 
 

 

SECTION 13. DISPOSAL CONSIDERATIONS 

 
Disposal methods : Observe all Federal, State, and Local Environmental 

regulations. 
 

 

SECTION 14. TRANSPORT INFORMATION 

DOT UN/ID No. : UN 1230 
 Proper shipping name : METHANOL 

 Class 3 
 Packing group II 
 Hazard Labels 3 

 
 
 

IATA UN/ID No. : UN 1230 
Description of the goods : METHANOL 
Class : 3  
Packaging group : II 
Hazard Labels : 3 (6.1) 
Packing instruction (cargo 
aircraft) 

: 364  

Packing instruction 
(passenger aircraft) 

: 352  

Packing instruction 
(passenger aircraft) 

: Y341  

 
IMDG UN/ID No. : UN 1230 

Description of the goods : METHANOL 
Class : 3  
Packaging group : II 
Hazard Labels : 3 (6.1) 
EmS Number : F-E, S-D 
Marine pollutant : no 
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SECTION 15. REGULATORY INFORMATION 

 
Inventories 
 
US. Toxic Substances 
Control Act 
 

: On TSCA Inventory 

Australia. Industrial 
Chemical (Notification and 
Assessment) Act 
 

: On the inventory, or in compliance with the inventory 

Canada. Canadian 
Environmental Protection 
Act (CEPA). Domestic 
Substances List (DSL) 
 

: All components of this product are on the Canadian DSL. 

Japan. Kashin-Hou Law 
List 
 

: On the inventory, or in compliance with the inventory 

Korea. Toxic Chemical 
Control Law (TCCL) List 
 

: On the inventory, or in compliance with the inventory 

Philippines. The Toxic 
Substances and Hazardous 
and Nuclear Waste Control 
Act 
 

: On the inventory, or in compliance with the inventory 

China. Inventory of Existing 
Chemical Substances 
 

: On the inventory, or in compliance with the inventory 

New Zealand. Inventory of 
Chemicals  (NZIoC), as 
published by ERMA New 
Zealand 
 

: On the inventory, or in compliance with the inventory 

 
National regulatory information 
 
US. EPA CERCLA 
Hazardous Substances (40 
CFR 302) 
 

: The following component(s) of this product is/are subject to 
release reporting under 40 CFR 302 when release exceeds the 
Reportable Quantity (RQ): 
 
Reportable quantity: 5000 lbs  
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 : Methanol 67-56-1  
 

SARA 302 Components : No chemicals in this material are subject to the reporting 
requirements of SARA Title III, Section 302. 

 
SARA 313 Components : The following components are subject to reporting levels 

established by SARA Title III, Section 313: 
 : Methanol 67-56-1  
 
SARA 311/312 Hazards : Fire Hazard 

Acute Health Hazard 
Chronic Health Hazard 
 

CERCLA Reportable 
Quantity 

: 5000 lbs  

 
California Prop. 65 : WARNING: This product contains a chemical known to the 

State of California to cause birth defects or other reproductive 
harm.  
Methanol  67-56-1   

Massachusetts RTK : Methanol 67-56-1   
 
New Jersey RTK : Methanol 67-56-1   
 
Pennsylvania RTK : Methanol 67-56-1   
 
WHMIS Classification : B2: Flammable liquid 

D1B: Toxic Material Causing Immediate and Serious Toxic 
Effects 
D2A: Very Toxic Material Causing Other Toxic Effects 
D2B: Toxic Material Causing Other Toxic Effects 
This product has been classified according to the hazard criteria 
of the CPR and the MSDS contains all of the information 
required by the CPR.  
 

 
  

SECTION 16. OTHER INFORMATION 
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  HMIS III NFPA 
Health hazard : 2* 1  
Flammability : 3 3  
Physical Hazard : 0  
Instability :  0  
 

* - Chronic health hazard 
 

Hazard rating and rating systems (e.g. HMIS® III, NFPA): This information is intended solely for the 
use of individuals trained in the particular system. 
 

 
 

Further information 
 
The information provided in this Safety Data Sheet is correct to the best of our knowledge, 
information and belief at the date of its publication. The information given is designed only as a 
guidance for safe handling, use, processing, storage, transportation, disposal and release and is not 
to be considered a warranty or quality specification. The information relates only to the specific 
material designated and may not be valid for such material used in combination with any other 
materials or in any process, unless specified in the text. Final determination of suitability of any 
material is the sole responsibility of the user. This information should not constitute a guarantee for 
any specific product properties. 
 
Changes since the last version are highlighted in the margin. This version replaces all previous 
versions. 
Previous Issue Date: 03/19/2014 
Prepared by Honeywell Performance Materials and Technologies  Product Stewardship Group 



MT. CUBA CENTER - ONSITE WASTEWATER TREATMENT SYSTEM 
OPERATING PERMIT SUBMISSION 

 

 

 

 

Attachment 4:  Wastewater Operator Agreement 
 

 

 

 

 

 

 

 

 

 



 

(302) 540-6718 

916 Yorklyn Road Hockessin DE 19707 

 

Mount Cuba Center 

3120 Barley Mill Road 

Hockessin, DE 19709 

 

 

ORENCO-ADVANTEX PRETREATMENT SYSTEM O & M ANNUAL 
AGREEMENT 

 

ANNUAL MAINTENANCE: 

 Confirm and record pump voltages and amperages 
 Record scum and sludge accumulation 
 Flush distribution laterals 
 Inspect pumping components 
 Clean filter racks as needed 

 

MONTHLY MAINTENANCE: 

 Visually inspect tank liquid levels 
 Check Biotube effluent filters 
 Record time meters and event counters for all pumps 
 Inspect spin nozzles  
 Test effluent quality—2 times per month 
 Add chemicals as required 

 

NOTE:  Chemical requirements are unknown as this time.  Once the system has 
operated for a period of time, the chemical usage will become more apparent.  



The O & M Agreement covers inspections, testing and recording, but does not cover 
repairs, emergency maintenance, or parts. 

 

O & M Agreement Annual Fee:   $12,840.00 

 

 

Mount Cuba Center  

 

 

R. Webb Excavating LLC 
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	Project Name: Mt. Cuba (aka Cuba Green)
	Site Address: 3120 Barley Mill Road
	City: Hockessin
	State: Delaware
	Zip code: 19707
	Startup date: 11/14/23
	Startup performed by: Garry-Lee Espinosa (Orenco Systems, Inc.)

	Company Name: Mt. Cuba Center
	Contact Name: Steve McCann
	Site Address_2: 3120 Barley Mill Road
	City_2: Hockessin
	State_2: Delaware
	Zip code_2: 19707
	Phone: (302) 528-1176
	Email: smccann@mtcubacenter.org
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	Check Box37: Off
	Company Name_2: Meliora Design
	Contact Name_2: Marc Henderson
	Site Address_3: 259 Morgan St.
	City_3: Phoenixville
	State_3: Pennsylvania
	Zip code_3: 19460
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	Site Address_4: 916 Yorklyn Road
	City_4: Hockessin
	State_4: Delaware
	Zip code_4: 19707
	Phone_3: (302) 540-6718
	Email_3: rick@rwebbexcavating.com
	Check Box40: Yes
	Check Box41: Off
	Company Name_4: Same as installer
	Contact Name_4: 
	Site Address_5: 
	City_5: 
	State_5: 
	Zip code_5: 
	Phone_4: 
	Email_4: 
	Check Box42: Off
	Check Box43: Off
	Check Box44: Off
	Check Box45: Off
	Company Name_5: Orenco Systems, Inc.
	Contact Name_5: Sasha Earl
	Site Address_6: 814 Airway Ave
	City_6: Sutherlin
	State_6: Oregon
	Zip code_6: 97479
	Phone_5: (267) 541) 9612
	Email_5: searl@orenco.com
	Check Box46: Yes
	Check Box47: Off
	Company Name_6: 
	Contact Name_6: 
	Site Address_7: 
	City_7: 
	State_7: 
	Zip code_7: 
	Phone_6: 
	Email_6: 
	Check Box48: Off
	Check Box49: Off
	Description of kitchen facilities if applicable 2: Office spaces
	Check Box50: Off
	Check Box51: Yes
	If yes backwash plumbed to: 
	Check Box52: Yes
	Check Box53: Off
	Check Box54: Yes
	Check Box55: Off
	Check Box56: Yes
	Check Box57: Off
	Check Box58: Yes
	Check Box59: Off
	Comments 2: 


