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CSAH 102 HYDRAULIC DESIGN AND CALCULATIONS 
S.A.P. 128-020-016, ETC./CITY PROJECT NO. 10-04 
WSB Project No. 1701-11 AND 1473-31

VI. HONEYWELL POND DESIGN

A. Honeywell Pond Existing Conditions 

Honeywell Pond is located on the south side of Honeywell’s property in Golden Valley, 
between St. Croix Avenue North and Hampshire Place, on the west side of Douglas Drive 
North. The normal water level (NWL) is 876.4 feet, surface area of the pond is 
approximately 1.5 acres, and the existing average pond depth is approximately 3-feet-
deep. The existing dead pool storage volume is approximately 3.7 acre-feet. The current 
100-year 24-hour event high water level (HWL) of the pond is 884.6 feet, which 
corresponds to the pond providing live pool storage of approximately 22 acre-feet of 
water. The approximate total drainage area of the pond is 702 acres. Runoff from 
Honeywell Pond is discharged south to Bassett Creek. See Chapter XI, Section A for 
more details.  

The soils in the upland areas of the watershed tributary to the pond appear to be mostly in 
Hydrologic Soil Group B. Soil samples were taken in the pond in testing for copper, 8 
RCRA metals, and polycyclic aromatic hydrocarbons (PAHs) in accordance with the 
Minnesota Pollution Control Agency (MPCA) gridlines. Since the pond is less than two 
acres at the NWL, two samples were collected near the two inlet locations of the pond. 
Both sample locations yielded levels lower than the Residential Soil Reference Values for 
copper, 8 RCRA metals, and PAHs. 

Honeywell Pond currently has steep side slopes both in the pond and upland of the pond. 
The pond has little to no undulating edges. Vegetation within the basin is limited. 
Vegetation is present along the shoreline and consists of Canadian goldenrod (Solidago 
canadensis), Kentucky bluegrass (Poa pratensis), sandbar willow (Salix exigua), and 
eastern cottonwood (Populus deltoids). The herbaceous vegetation present provides little 
wildlife habitat or shoreline protection. The ponding area consists of a Type 4 (Deep 
Marsh) wetland. The north and east boundary of this wetland was delineated and 
approved in November 2011. 
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July 21, 2015

LIMS USE: FR - TONY MILLER
LIMS OBJECT ID: 10313677

10313677
Project:
Pace Project No.:

RE:

Tony Miller
WSB & Associates
477 Temperance Street
Saint Paul, MN 55101

Honeywell Pond

Dear Tony Miller:
Enclosed are the analytical results for sample(s) received by the laboratory on July 08, 2015.  The
results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Kabor Xiong
kabor.xiong@pacelabs.com
Project Manager

Enclosures

cc: Ms. Linnea Henkels, WSB & Associates

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 1 of 18
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CERTIFICATIONS

Pace Project No.:
Project:

10313677
Honeywell Pond

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN  55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Alabama Certification #40770
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida/NELAP Certification #: E87605
Guam Certification #:14-008r
Georgia Certification #: 959
Georgia EPD #: Pace
Idaho Certification #: MN00064
Hawaii Certification #MN00064
Illinois Certification #: 200011
Indiana Certification#C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification #: 2013011
Maryland Certification #: 322
Michigan DEPH Certification #: 9909

Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Montana Certification #: MT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #: R-036
Ohio EPA #: 4150
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification
Saipan (CNMI) #:MP0003
South Carolina #:74003001
Texas Certification #: T104704192
Tennessee Certification #: 02818
Utah Certification #: MN000642013-4
Virginia DGS Certification #: 251
Virginia/VELAP Certification #: Pace
Washington Certification #: C486
West Virginia Certification #: 382
West Virginia DHHR #:9952C
Wisconsin Certification #: 999407970

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 2 of 18
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SAMPLE SUMMARY

Pace Project No.:
Project:

10313677
Honeywell Pond

Lab ID Sample ID Matrix Date Collected Date Received

10313677001 Honeywell Pond Location 1 Solid 07/08/15 09:45 07/08/15 12:20

10313677002 Honeywell Pond Location 2 Solid 07/08/15 09:55 07/08/15 12:20

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 3 of 18
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10313677
Honeywell Pond

Lab ID Sample ID Method
Analytes
ReportedAnalysts

10313677001 Honeywell Pond Location 1 EPA 6020A 8RJS

EPA 7471B 1DM

ASTM D2974 1JDL

EPA 8270D by SIM 39JLR

10313677002 Honeywell Pond Location 2 EPA 6020A 3RJS

ASTM D2974 1JDL

EPA 8270D by SIM 39JLR

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 4 of 18
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10313677
Honeywell Pond

Sample: Honeywell Pond Location
1

Lab ID: 10313677001 Collected: 07/08/15 09:45 Received: 07/08/15 12:20 Matrix: Solid

Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Arsenic 1.5 mg/kg 07/21/15 09:12 7440-38-207/20/15 20:040.60 20
Barium 38.1 mg/kg 07/21/15 09:12 7440-39-307/20/15 20:040.36 20
Cadmium ND mg/kg 07/21/15 09:12 7440-43-907/20/15 20:040.096 20
Chromium 31.5 mg/kg 07/21/15 09:12 7440-47-307/20/15 20:040.60 20
Copper 13.2 mg/kg 07/21/15 09:12 7440-50-807/20/15 20:041.2 20
Lead 2.4 mg/kg 07/21/15 09:12 7439-92-107/20/15 20:040.12 20
Selenium 0.74 mg/kg 07/21/15 09:12 7782-49-207/20/15 20:040.60 20
Silver ND mg/kg 07/21/15 09:12 7440-22-407/20/15 20:040.60 20

Analytical Method: EPA 7471B  Preparation Method: EPA 7471B7471B Mercury

Mercury ND mg/kg 07/15/15 09:50 7439-97-607/14/15 20:560.022 1

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 17.7 % 07/20/15 14:160.10 1

Analytical Method: EPA 8270D by SIM  Preparation Method: EPA 35508270D MSSV CPAH by SIM

Acenaphthene ND ug/kg 07/14/15 10:53 83-32-907/10/15 12:1612.1 1
Acenaphthylene ND ug/kg 07/14/15 10:53 208-96-807/10/15 12:1612.1 1
Anthracene ND ug/kg 07/14/15 10:53 120-12-707/10/15 12:1612.1 1
Benzo(a)anthracene 46.7 ug/kg 07/14/15 10:53 56-55-307/10/15 12:1612.1 1
Benzo(a)pyrene 47.1 ug/kg 07/14/15 10:53 50-32-807/10/15 12:1612.1 1
Benzo(e)pyrene 66.3 ug/kg 07/14/15 10:53 192-97-207/10/15 12:1612.1 1
Benzo(g,h,i)perylene 25.1 ug/kg 07/14/15 10:53 191-24-2 M107/10/15 12:1612.1 1
Benzofluoranthenes (Total) 113 ug/kg 07/14/15 10:5307/10/15 12:1636.2 1
Carbazole ND ug/kg 07/14/15 10:53 86-74-807/10/15 12:1612.1 1
2-Chloronaphthalene ND ug/kg 07/14/15 10:53 91-58-707/10/15 12:1612.1 1
Chrysene 79.7 ug/kg 07/14/15 10:53 218-01-907/10/15 12:1612.1 1
Dibenz(a,h)acridine ND ug/kg 07/14/15 10:53 226-36-807/10/15 12:1612.1 1
Dibenz(a,h)anthracene ND ug/kg 07/14/15 10:53 53-70-307/10/15 12:1612.1 1
Dibenz(a,j)acridine ND ug/kg 07/14/15 10:53 224-42-007/10/15 12:1612.1 1
Dibenzo(a,e)pyrene ND ug/kg 07/14/15 10:53 192-65-4 M107/10/15 12:1612.1 1
Dibenzo(a,h)pyrene ND ug/kg 07/14/15 10:53 189-64-0 M107/10/15 12:1612.1 1
Dibenzo(a,i)pyrene ND ug/kg 07/14/15 10:53 189-55-9 M107/10/15 12:1612.1 1
Dibenzo(a,l)pyrene ND ug/kg 07/14/15 10:53 191-30-0 M107/10/15 12:1612.1 1
7H-Dibenzo(c,g)carbazole ND ug/kg 07/14/15 10:53 194-59-207/10/15 12:1612.1 1
Dibenzofuran ND ug/kg 07/14/15 10:53 132-64-907/10/15 12:1612.1 1
7,12-Dimethylbenz(a)anthracene ND ug/kg 07/14/15 10:53 57-97-607/10/15 12:1612.1 1
Fluoranthene 54.6 ug/kg 07/14/15 10:53 206-44-0 M1,R107/10/15 12:1612.1 1
Fluorene ND ug/kg 07/14/15 10:53 86-73-707/10/15 12:1612.1 1
Indeno(1,2,3-cd)pyrene ND ug/kg 07/14/15 10:53 193-39-507/10/15 12:1612.1 1
3-Methylcholanthrene ND ug/kg 07/14/15 10:53 56-49-507/10/15 12:1612.1 1
5-Methylchrysene 30.3 ug/kg 07/14/15 10:53 3697-24-307/10/15 12:1612.1 1
1-Methylnaphthalene ND ug/kg 07/14/15 10:53 90-12-007/10/15 12:1612.1 1
2-Methylnaphthalene ND ug/kg 07/14/15 10:53 91-57-607/10/15 12:1612.1 1
Naphthalene ND ug/kg 07/14/15 10:53 91-20-307/10/15 12:1612.1 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 07/21/2015 04:09 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 5 of 18
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10313677
Honeywell Pond

Sample: Honeywell Pond Location
1

Lab ID: 10313677001 Collected: 07/08/15 09:45 Received: 07/08/15 12:20 Matrix: Solid

Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8270D by SIM  Preparation Method: EPA 35508270D MSSV CPAH by SIM

5-Nitroacenaphthene ND ug/kg 07/14/15 10:53 602-57-807/10/15 12:1612.1 1
6-Nitrochrysene ND ug/kg 07/14/15 10:53 7496-02-8 M107/10/15 12:1612.1 1
2-Nitrofluorene ND ug/kg 07/14/15 10:53 607-57-807/10/15 12:1612.1 1
1-Nitropyrene ND ug/kg 07/14/15 10:53 5522-43-0 M107/10/15 12:1612.1 1
4-Nitropyrene ND ug/kg 07/14/15 10:53 57835-92-4 M107/10/15 12:1612.1 1
Perylene 19.0 ug/kg 07/14/15 10:53 198-55-007/10/15 12:1612.1 1
Phenanthrene 17.7 ug/kg 07/14/15 10:53 85-01-807/10/15 12:1612.1 1
Pyrene 76.6 ug/kg 07/14/15 10:53 129-00-0 M1,R107/10/15 12:1612.1 1
Surrogates
2-Fluorobiphenyl (S) 71 %. 07/14/15 10:53 321-60-807/10/15 12:1645-125 1
p-Terphenyl-d14 (S) 86 %. 07/14/15 10:53 1718-51-007/10/15 12:1636-131 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 07/21/2015 04:09 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 6 of 18



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

10313677
Honeywell Pond

Sample: Honeywell Pond Location
2

Lab ID: 10313677002 Collected: 07/08/15 09:55 Received: 07/08/15 12:20 Matrix: Solid

Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6020A  Preparation Method: EPA 30506020A MET ICPMS

Arsenic 2.2 mg/kg 07/21/15 09:17 7440-38-207/20/15 20:040.43 20
Copper 31.3 mg/kg 07/21/15 09:17 7440-50-807/20/15 20:040.87 20
Selenium 1.4 mg/kg 07/21/15 09:17 7782-49-207/20/15 20:040.43 20

Analytical Method: ASTM D2974Dry Weight

Percent Moisture 19.4 % 07/20/15 14:160.10 1

Analytical Method: EPA 8270D by SIM  Preparation Method: EPA 35508270D MSSV CPAH by SIM

Acenaphthene ND ug/kg 07/14/15 10:24 83-32-907/10/15 12:1612.4 1
Acenaphthylene ND ug/kg 07/14/15 10:24 208-96-807/10/15 12:1612.4 1
Anthracene ND ug/kg 07/14/15 10:24 120-12-707/10/15 12:1612.4 1
Benzo(a)anthracene ND ug/kg 07/14/15 10:24 56-55-307/10/15 12:1612.4 1
Benzo(a)pyrene ND ug/kg 07/14/15 10:24 50-32-807/10/15 12:1612.4 1
Benzo(e)pyrene ND ug/kg 07/14/15 10:24 192-97-207/10/15 12:1612.4 1
Benzo(g,h,i)perylene ND ug/kg 07/14/15 10:24 191-24-207/10/15 12:1612.4 1
Benzofluoranthenes (Total) ND ug/kg 07/14/15 10:2407/10/15 12:1637.2 1
Carbazole ND ug/kg 07/14/15 10:24 86-74-807/10/15 12:1612.4 1
2-Chloronaphthalene ND ug/kg 07/14/15 10:24 91-58-707/10/15 12:1612.4 1
Chrysene ND ug/kg 07/14/15 10:24 218-01-907/10/15 12:1612.4 1
Dibenz(a,h)acridine ND ug/kg 07/14/15 10:24 226-36-807/10/15 12:1612.4 1
Dibenz(a,h)anthracene ND ug/kg 07/14/15 10:24 53-70-307/10/15 12:1612.4 1
Dibenz(a,j)acridine ND ug/kg 07/14/15 10:24 224-42-007/10/15 12:1612.4 1
Dibenzo(a,e)pyrene ND ug/kg 07/14/15 10:24 192-65-407/10/15 12:1612.4 1
Dibenzo(a,h)pyrene ND ug/kg 07/14/15 10:24 189-64-007/10/15 12:1612.4 1
Dibenzo(a,i)pyrene ND ug/kg 07/14/15 10:24 189-55-907/10/15 12:1612.4 1
Dibenzo(a,l)pyrene ND ug/kg 07/14/15 10:24 191-30-007/10/15 12:1612.4 1
7H-Dibenzo(c,g)carbazole ND ug/kg 07/14/15 10:24 194-59-207/10/15 12:1612.4 1
Dibenzofuran ND ug/kg 07/14/15 10:24 132-64-907/10/15 12:1612.4 1
7,12-Dimethylbenz(a)anthracene ND ug/kg 07/14/15 10:24 57-97-607/10/15 12:1612.4 1
Fluoranthene ND ug/kg 07/14/15 10:24 206-44-007/10/15 12:1612.4 1
Fluorene ND ug/kg 07/14/15 10:24 86-73-707/10/15 12:1612.4 1
Indeno(1,2,3-cd)pyrene ND ug/kg 07/14/15 10:24 193-39-507/10/15 12:1612.4 1
3-Methylcholanthrene ND ug/kg 07/14/15 10:24 56-49-507/10/15 12:1612.4 1
5-Methylchrysene ND ug/kg 07/14/15 10:24 3697-24-307/10/15 12:1612.4 1
1-Methylnaphthalene ND ug/kg 07/14/15 10:24 90-12-007/10/15 12:1612.4 1
2-Methylnaphthalene ND ug/kg 07/14/15 10:24 91-57-607/10/15 12:1612.4 1
Naphthalene ND ug/kg 07/14/15 10:24 91-20-307/10/15 12:1612.4 1
5-Nitroacenaphthene ND ug/kg 07/14/15 10:24 602-57-807/10/15 12:1612.4 1
6-Nitrochrysene ND ug/kg 07/14/15 10:24 7496-02-807/10/15 12:1612.4 1
2-Nitrofluorene ND ug/kg 07/14/15 10:24 607-57-807/10/15 12:1612.4 1
1-Nitropyrene ND ug/kg 07/14/15 10:24 5522-43-007/10/15 12:1612.4 1
4-Nitropyrene ND ug/kg 07/14/15 10:24 57835-92-407/10/15 12:1612.4 1
Perylene ND ug/kg 07/14/15 10:24 198-55-007/10/15 12:1612.4 1
Phenanthrene ND ug/kg 07/14/15 10:24 85-01-807/10/15 12:1612.4 1
Pyrene ND ug/kg 07/14/15 10:24 129-00-007/10/15 12:1612.4 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 07/21/2015 04:09 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10313677
Honeywell Pond

Sample: Honeywell Pond Location
2

Lab ID: 10313677002 Collected: 07/08/15 09:55 Received: 07/08/15 12:20 Matrix: Solid

Results reported on a "dry weight" basis and are adjusted for percent moisture, sample size and any dilutions.

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8270D by SIM  Preparation Method: EPA 35508270D MSSV CPAH by SIM

Surrogates
2-Fluorobiphenyl (S) 63 %. 07/14/15 10:24 321-60-807/10/15 12:1645-125 1
p-Terphenyl-d14 (S) 79 %. 07/14/15 10:24 1718-51-007/10/15 12:1636-131 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 07/21/2015 04:09 PM

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 8 of 18



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10313677
Honeywell Pond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MERP/14188
EPA 7471B

EPA 7471B
7471B Mercury Solids

Associated Lab Samples: 10313677001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2021334
Associated Lab Samples: 10313677001

Matrix: Solid

Analyzed

Mercury mg/kg ND 0.018 07/15/15 09:37

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2021335LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury mg/kg 0.44.47 94 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2021338MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10313570001

2021339

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury mg/kg .44 97 75-12590 3 20.450.17 0.60 0.58

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10313677
Honeywell Pond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/56157
EPA 3050

EPA 6020A
6020A Solids UPD4

Associated Lab Samples: 10313677001, 10313677002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2025192
Associated Lab Samples: 10313677001, 10313677002

Matrix: Solid

Analyzed

Arsenic mg/kg ND 0.49 07/21/15 09:03
Barium mg/kg ND 0.29 07/21/15 09:03
Cadmium mg/kg ND 0.078 07/21/15 09:03
Chromium mg/kg ND 0.49 07/21/15 09:03
Copper mg/kg ND 0.98 07/21/15 09:03
Lead mg/kg ND 0.098 07/21/15 09:03
Selenium mg/kg ND 0.49 07/21/15 09:03
Silver mg/kg ND 0.49 07/21/15 09:03

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2025193LABORATORY CONTROL SAMPLE:
LCSSpike

Arsenic mg/kg 17.718.2 97 80-120
Barium mg/kg 18.018.2 99 80-120
Cadmium mg/kg 18.118.2 100 80-120
Chromium mg/kg 18.118.2 100 80-120
Copper mg/kg 18.418.2 101 80-120
Lead mg/kg 19.118.2 105 80-120
Selenium mg/kg 17.818.2 98 80-120
Silver mg/kg 18.718.2 103 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2025194MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10313384001

2025195

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Arsenic mg/kg 18.2 121 75-125117 2 2019.33.1 25.0 25.7
Barium mg/kg M618.2 215 75-125180 5 2019.350.5 89.4 85.3
Cadmium mg/kg 18.2 120 75-125117 4 2019.30.12 21.8 22.7
Chromium mg/kg M618.2 146 75-125151 7 2019.312.2 38.6 41.4
Copper mg/kg 18.2 123 75-125118 1 2019.317.3 39.6 40.1
Lead mg/kg M618.2 132 75-125130 4 2019.38.7 32.6 33.9
Selenium mg/kg 18.2 117 75-125111 1 2019.30.70 21.9 22.1
Silver mg/kg 18.2 121 75-125118 4 2019.3ND 21.9 22.8

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10313677
Honeywell Pond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/56225
ASTM D2974

ASTM D2974
Dry Weight/Percent Moisture

Associated Lab Samples: 10313677001, 10313677002

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10313443005
2027157SAMPLE DUPLICATE:

Percent Moisture % 19.0 4 3018.2

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10313918003
2027158SAMPLE DUPLICATE:

Percent Moisture % 15.5 2 3015.8

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10313677
Honeywell Pond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/29974
EPA 3550

EPA 8270D by SIM
8270D CPAH by SIM MSSV

Associated Lab Samples: 10313677001, 10313677002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2019074
Associated Lab Samples: 10313677001, 10313677002

Matrix: Solid

Analyzed

1-Methylnaphthalene ug/kg ND 10.0 07/13/15 16:59
1-Nitropyrene ug/kg ND 10.0 07/13/15 16:59
2-Chloronaphthalene ug/kg ND 10.0 07/13/15 16:59
2-Methylnaphthalene ug/kg ND 10.0 07/13/15 16:59
2-Nitrofluorene ug/kg ND 10.0 07/13/15 16:59
3-Methylcholanthrene ug/kg ND 10.0 07/13/15 16:59
4-Nitropyrene ug/kg ND 10.0 07/13/15 16:59
5-Methylchrysene ug/kg ND 10.0 07/13/15 16:59
5-Nitroacenaphthene ug/kg ND 10.0 07/13/15 16:59
6-Nitrochrysene ug/kg ND 10.0 07/13/15 16:59
7,12-Dimethylbenz(a)anthracene ug/kg ND 10.0 07/13/15 16:59
7H-Dibenzo(c,g)carbazole ug/kg ND 10.0 07/13/15 16:59
Acenaphthene ug/kg ND 10.0 07/13/15 16:59
Acenaphthylene ug/kg ND 10.0 07/13/15 16:59
Anthracene ug/kg ND 10.0 07/13/15 16:59
Benzo(a)anthracene ug/kg ND 10.0 07/13/15 16:59
Benzo(a)pyrene ug/kg ND 10.0 07/13/15 16:59
Benzo(e)pyrene ug/kg ND 10.0 07/13/15 16:59
Benzo(g,h,i)perylene ug/kg ND 10.0 07/13/15 16:59
Benzofluoranthenes (Total) ug/kg ND 30.0 07/13/15 16:59
Carbazole ug/kg ND 10.0 07/13/15 16:59
Chrysene ug/kg ND 10.0 07/13/15 16:59
Dibenz(a,h)acridine ug/kg ND 10.0 07/13/15 16:59
Dibenz(a,h)anthracene ug/kg ND 10.0 07/13/15 16:59
Dibenz(a,j)acridine ug/kg ND 10.0 07/13/15 16:59
Dibenzo(a,e)pyrene ug/kg ND 10.0 07/13/15 16:59
Dibenzo(a,h)pyrene ug/kg ND 10.0 07/13/15 16:59
Dibenzo(a,i)pyrene ug/kg ND 10.0 07/13/15 16:59
Dibenzo(a,l)pyrene ug/kg ND 10.0 07/13/15 16:59
Dibenzofuran ug/kg ND 10.0 07/13/15 16:59
Fluoranthene ug/kg ND 10.0 07/13/15 16:59
Fluorene ug/kg ND 10.0 07/13/15 16:59
Indeno(1,2,3-cd)pyrene ug/kg ND 10.0 07/13/15 16:59
Naphthalene ug/kg ND 10.0 07/13/15 16:59
Perylene ug/kg ND 10.0 07/13/15 16:59
Phenanthrene ug/kg ND 10.0 07/13/15 16:59
Pyrene ug/kg ND 10.0 07/13/15 16:59
2-Fluorobiphenyl (S) %. 79 45-125 07/13/15 16:59
p-Terphenyl-d14 (S) %. 86 36-131 07/13/15 16:59
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10313677
Honeywell Pond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2019075LABORATORY CONTROL SAMPLE:
LCSSpike

1-Methylnaphthalene ug/kg 63.5100 64 40-125
1-Nitropyrene ug/kg 78.0100 78 40-125
2-Chloronaphthalene ug/kg 64.1100 64 46-125
2-Methylnaphthalene ug/kg 63.1100 63 39-125
2-Nitrofluorene ug/kg 86.9100 87 64-125
3-Methylcholanthrene ug/kg 78.6100 79 30-125
4-Nitropyrene ug/kg 85.9100 86 50-125
5-Methylchrysene ug/kg 82.5100 82 68-125
5-Nitroacenaphthene ug/kg 83.0100 83 64-125
6-Nitrochrysene ug/kg 82.3100 82 30-125
7,12-Dimethylbenz(a)anthracene ug/kg 72.7100 73 30-125
7H-Dibenzo(c,g)carbazole ug/kg 91.4100 91 51-125
Acenaphthene ug/kg 64.7100 65 48-125
Acenaphthylene ug/kg 65.6100 66 47-125
Anthracene ug/kg 74.5100 74 63-125
Benzo(a)anthracene ug/kg 79.8100 80 60-125
Benzo(a)pyrene ug/kg 79.8100 80 63-125
Benzo(e)pyrene ug/kg 77.5100 78 60-125
Benzo(g,h,i)perylene ug/kg 80.3100 80 58-125
Benzofluoranthenes (Total) ug/kg 237300 79 66-125
Carbazole ug/kg 79.3100 79 66-125
Chrysene ug/kg 78.4100 78 62-125
Dibenz(a,h)acridine ug/kg 86.5100 86 61-125
Dibenz(a,h)anthracene ug/kg 82.6100 83 59-125
Dibenz(a,j)acridine ug/kg 89.5100 89 30-125
Dibenzo(a,e)pyrene ug/kg 91.0100 91 47-125
Dibenzo(a,h)pyrene ug/kg 82.5100 82 41-128
Dibenzo(a,i)pyrene ug/kg 81.1100 81 34-125
Dibenzo(a,l)pyrene ug/kg 76.2100 76 30-125
Dibenzofuran ug/kg 65.5100 66 50-125
Fluoranthene ug/kg 80.1100 80 65-125
Fluorene ug/kg 69.0100 69 57-125
Indeno(1,2,3-cd)pyrene ug/kg 82.8100 83 60-125
Naphthalene ug/kg 59.8100 60 38-125
Perylene ug/kg 78.0100 78 64-125
Phenanthrene ug/kg 72.2100 72 62-125
Pyrene ug/kg 81.0100 81 62-125
2-Fluorobiphenyl (S) %. 61 45-125
p-Terphenyl-d14 (S) %. 78 36-131

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2019076MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10313677001

2019077

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1-Methylnaphthalene ug/kg 121 72 47-12566 7 30121ND 86.9 80.7
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10313677
Honeywell Pond

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2019076MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10313677001

2019077

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1-Nitropyrene ug/kg M1121 16 30-12514 12 30121ND 19.6 17.4
2-Chloronaphthalene ug/kg 121 70 51-12565 7 30121ND 84.2 78.6
2-Methylnaphthalene ug/kg 121 72 49-12566 7 30121ND 86.8 80.6
2-Nitrofluorene ug/kg 121 73 30-12569 5 30121ND 88.4 84.1
3-Methylcholanthrene ug/kg 121 62 30-15062 1 30121ND 74.6 75.4
4-Nitropyrene ug/kg M1121 18 30-12517 6 30121ND 22.3 21.0
5-Methylchrysene ug/kg 121 52 40-12548 5 3012130.3 93.1 88.3
5-Nitroacenaphthene ug/kg 121 67 44-12562 8 30121ND 80.9 74.8
6-Nitrochrysene ug/kg M1121 0 30-1250 30121ND ND ND
7,12-
Dimethylbenz(a)anthracene

ug/kg 121 98 30-15099 2 30121ND 119 121

7H-Dibenzo(c,g)carbazole ug/kg 121 36 30-13333 9 30121ND 44.0 40.0
Acenaphthene ug/kg 121 73 30-14968 6 30121ND 88.2 83.0
Acenaphthylene ug/kg 121 79 37-12572 9 30121ND 95.6 87.1
Anthracene ug/kg 121 89 33-12580 11 30121ND 108 97.2
Benzo(a)anthracene ug/kg 121 129 30-15088 28 3012146.7 203 154
Benzo(a)pyrene ug/kg 121 114 30-150110 2 3012147.1 185 181
Benzo(e)pyrene ug/kg 121 87 30-15089 1 3012166.3 172 174
Benzo(g,h,i)perylene ug/kg M1121 29 30-15027 5 3012125.1 60.8 57.9
Benzofluoranthenes (Total) ug/kg 363 122 30-150118 3 30364113 555 541
Carbazole ug/kg 121 79 48-12577 2 30121ND 95.4 93.2
Chrysene ug/kg 121 104 30-15073 20 3012179.7 205 168
Dibenz(a,h)acridine ug/kg 121 49 30-12946 6 30121ND 59.5 56.3
Dibenz(a,h)anthracene ug/kg 121 44 30-14043 3 30121ND 53.7 52.1
Dibenz(a,j)acridine ug/kg 121 43 30-12540 7 30121ND 51.5 48.0
Dibenzo(a,e)pyrene ug/kg M1121 22 30-15022 0 30121ND 27.2 27.1
Dibenzo(a,h)pyrene ug/kg M1121 15 30-15015 3 30121ND 18.1 17.6
Dibenzo(a,i)pyrene ug/kg M1121 13 30-12512 6 30121ND 15.7 14.8
Dibenzo(a,l)pyrene ug/kg M1121 12 30-15011 6 30121ND 14.7 13.8
Dibenzofuran ug/kg 121 73 56-12569 5 30121ND 88.1 83.7
Fluoranthene ug/kg M1,R1121 236 30-150100 64 3012154.6 341 176
Fluorene ug/kg 121 75 40-12572 5 30121ND 91.4 87.1
Indeno(1,2,3-cd)pyrene ug/kg 121 56 30-13953 6 30121ND 68.1 63.9
Naphthalene ug/kg 121 65 42-12559 9 30121ND 78.5 71.9
Perylene ug/kg 121 77 38-12575 3 3012119.0 113 110
Phenanthrene ug/kg 121 99 30-15075 24 3012117.7 138 109
Pyrene ug/kg M1,R1121 187 30-15079 55 3012176.6 303 173
2-Fluorobiphenyl (S) %. 67 45-12564
p-Terphenyl-d14 (S) %. 78 36-13180
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#=QL#

QUALIFIERS

Pace Project No.:
Project:

10313677
Honeywell Pond

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution.M6
RPD value was outside control limits.R1
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#=CR#

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10313677
Honeywell Pond

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10313677001 MPRP/56157 ICPM/25472Honeywell Pond Location 1 EPA 3050 EPA 6020A
10313677002 MPRP/56157 ICPM/25472Honeywell Pond Location 2 EPA 3050 EPA 6020A

10313677001 MERP/14188 MERC/16553Honeywell Pond Location 1 EPA 7471B EPA 7471B

10313677001 MPRP/56225Honeywell Pond Location 1 ASTM D2974
10313677002 MPRP/56225Honeywell Pond Location 2 ASTM D2974

10313677001 OEXT/29974 MSSV/12729Honeywell Pond Location 1 EPA 3550 EPA 8270D by SIM
10313677002 OEXT/29974 MSSV/12729Honeywell Pond Location 2 EPA 3550 EPA 8270D by SIM
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Project Name: Honeywell Pond
Sample Date: 7/18/2015

Sample Locations and Depths

 

Residential 
SRV 

Values
Industrial SRV 

Values

Parameters        

 Insert 
Reporting 

Limit*  mg/kg  mg/kg
Metals mg/kg
Arsenic  9 20
Copper  100 9000
Noncarcinogenic PAHs    mg/kg
Acenapthene 0.0124 1,200 5,260
Acenapthylene 0.0124 na na
Anthracene 0.0124 7,880 45,400
Benzo(g,h,i)perlyene 0.0124 na na

Fluoranthene 0.0124 1,080 6,800
Fluorene 0.0124 850 4,120
2-Methylnapthalene 0.0124 100 369
Naphthalene 0.0124 10 28
Phenanthrene 0.0124 na na
Pyrene 0.0124 890 5,800
Quinoline** **** 4 7

Carcinogenic PAHs & Total B[a]P 
Equivalents   

Insert 
Reporting 

Limit* mg/kg
Potency Equiv. 

Factor (PEF)  Site Conc. BaP Equiv. Site Conc. BaP Equiv.
Benz[a]anthracene 0.0124 0.10 0.0467 0.005 0.0005 0.000
Benzo[b]fluoranthene see total 0.10 0 0.000 0.0000 0.000
Benzo[j]flouranthene see total 0.10 0 0.000 0.0000 0.000
Benzo[k]fluoranthene see total 0.10 0 0.000 0.0000 0.000
Benzofluoranthenes (Total) 0.0372 0.30 0.113 0.034 0.0043 0.001
Benzo[a]pyrene 0.0124 1.00 0.0471 0.047 0.0005 0.000
Chrysene 0.0124 0.01 0.0797 0.001 0.0005 0.000
Dibenz[a,h]acridine 0.0124 0.10 ND #VALUE! 0.0004 0.000
Dibenz[a,h]anthracene 0.0124 0.56 ND #VALUE! 0.0012 0.001
7H-Dibenzo[c,g]carbazole 0.0124 1.00 ND #VALUE! 0.0013 0.001
Dibenzo[a,e]pyrene 0.0124 1.00 ND #VALUE! 0.0001 0.000
Dibenzo[a,h]pyrene 0.0124 10.00 ND #VALUE! 0.0012 0.012
Dibenzo[a,i]pyrene 0.0124 10.00 ND #VALUE! 0.0060 0.060
Dibenzo[a,l]pyrene 0.0124 10.00 ND #VALUE! 0.0005 0.005
7,12 Dimethylbenz-anthracene 0.0124 34.00 ND #VALUE! 0.0011 0.037
Indeno[1,2,3,-c,d]pyrene 0.0124 0.10 ND #VALUE! 0.0012 0.000
3-Methylcholanthrene 0.0124 3.00 ND #VALUE! 0.0008 0.002
5-Methylchrysene 0.0124 1.00 0.030 0.030 0.0050 0.005

Total B[a]P Equivalent*** (mg/kg)  2 3 0.645 #VALUE!  0.125

Residential SRV (suitable for residential land use)
Industrial SRV (suitable for industrial land use)

SRV = soil reference value
PAHs = polycyclic aromatic hydrocarbons
na = not available, there is no SRV available for this contaminant at this time.
B[a]P = benzo[a]pyrene

0.0251

0.0546
ND
ND
ND

ND ND

0.0766
ND
ND

0.0177

1.5
13.2

2.2
31.3

* Reporting Limits- insert reporting limits in this column from the lab analytical results reports (converting to mg/kg if necessary)

Highlight value for J  flagged data  sample concentration is above Method Detection 
Level but is below Reporting Limit

ND

ND
ND

*** B[a]P Equivalent - Each contaminant sample concentration is multiplied by it's Potency Equivalency Factor (PEF) to obtain a B[a]P 
equivalent concentration.  All B[a]P equivalent concentrations are summed to calculate the total B[a]P equivalent concentration.  For nondetect 
data, use the procedures outlined in Appendix B of "Managing Stormwater Sediment BMP Guidance For Municipalities".    

ND
ND ND

ND
ND

**** ****

Summary of Stormwater Pond Sediment Testing Results  (Revised 7-2-2012 "Stormwater 
Sediment" spreadsheet only)

**** Quinoline was not tested for. With all other anolites being well below the Residential SRV and Total B[a]P 
Equivalent*** (mg/kg), it is assumed Quinoline is also below the Residential SRV

ND

Honeywell Pond 
Core Location

#1
mg/kg

Honeywell Pond 
Core Location

#2
mg/kg

** Quinloine is a carcinogenic PAH that does not have a PEF value.  Therefore, it is not included in the B[a]P equivalent calculation.  It is 
included in the noncarcinogenic PAH section and evaluated separately.



 

  
 
CSAH 102 HYDRAULIC DESIGN AND CALCULATIONS   
S.A.P. 128-020-016, ETC./CITY PROJECT NO. 10-04 
WSB Project No. 1701-11 AND 1473-31 

E. Honeywell Pond Proposed Conditions  
 
The proposed NWL of the pond will remain the same elevation as existing at 976.4 feet 
but will increase to approximately 2.5 acres in area. The pond with be expanded on the 
northwest side of the pond to increase both treatment and flood volume.  The proposed 
flood storage will increase from approximately 22 to 24.7 acre-feet. Dredging of the pond 
will be increase the average depth of the pond from approximately 3 to 6 feet. This will 
increase the dead pool volume from approximately 3.7 to 11.2 acre-feet. 
 
As a result of the proposed diversion, the drainage area will increase from approximately 
702 to 768 acres.  
 
All slopes will be constructed at a maximum of 3:1. The proposed pond will have a 10:1 
safety bench just below the NWL, and a vegetated buffer strip just above the NWL. The 
10:1 safety bench and vegetated buffer strip will completely surround the pond. An 
undulating edge will as be constructed as part of the proposed pond. 
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PROPOSED CONTOURS
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TOTAL EXCAVATION: 18,500 CU YD

HWL: 884.6'

NWL: 876.4'

   TO ADDRESS POWER POLE NEEDS WITHIN POND.

6) CONTRACTOR TO COORDINATE WITH XCEL ENERGY 

   WITH CITY INSPECTOR IN THE FIELD.

5) CONTRACTOR TO COORDINATE ACCESS LIMITS 

   THE ENGINEER.

   STORM SEWER STRUCTURES AS DIRECTED BY 

4) CONTRACTOR TO GRADE AROUND EXISTING 

   AND DEICING.

3) CONTRACTOR IS RESPONSIBLE FOR DEWATERING 

   HAULING OPERATIONS.

2) DAILY STREET SWEEPING REQUIRED DURING 

   TO STREETS AND CONCRETE CURB & GUTTER.

1) CONTRACTOR RESPONSIBLE FOR THE DAMAGE 
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PLAN

AA

31/2"MIN.

BASE AND WALL OF MANHOLE

DRILL & GROUT REBAR IN

BARS @ 9" O.C. EW.

•" EPOXY COATED

CONCRETE BASE SLAB

MnDOT 4011 G
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B

DIRECTION

FLOW

STORM SEWER DIVERSION STRUCTURE

NOTE: SEE DRAINAGE PLANS FOR PIPE PROFILES

STEPS 16 O.C.

SECTION A-A

NOT TO SCALE

DIRECTION

FLOW

FROM CENTER ON MANHOLE

OFFSET 18' TO FACE OF WALL

CONCRETE WALL

2.50' x 5.20' x 9"

DIRECTION

FLOW

DIRECTION

FLOW

DIRECTION

FLOW

(INCIDENTAL)

BASE, CLASS 5

12" AGGREGATE 

COMPACTED SUBGRADE

(TYP)

INTO WALL BY SUPPLIER

2" X 9" KEYWAY CAST

SECTION B-B

BARS @ 9" O.C.E.W

•" EPOXY COATED

FROM CENTER ON MANHOLE

OFFSET 18' TO FACE OF WALL

CONCRETE WALL

2.50' x 5.20' x 9"
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ALIGN PIPE ON CENTER 90°
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DESIGN SPECIAL 1
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HONEYWELL POND PLAN

0 50 FT 100 FT

6"x6"x6" PVC TEE

POWER LINE TO PUMP CONTROLS

FROM EXISTING XCEL 3 PHASE 

INSTALL 460 VOLT POWER LINE 

INFILTRATION BASIN INSTALLATION

SEE SHEET        FOR 

PUMP CONTROLS ON CONCRETE PEDESTAL

POWER FROM PUMP CONTROLS)

AUTOMATED GATE VALVE (CONNECT 

60" HDPE MANHOLE WITH 6" 

F&I SUBMERSABLE PUMP (SEE SPECIFICATIONS)

W/ 2" NMC AND TRACER WIRE

6" PVC FORCEMAIN @ 0.5% GRADE

AND TRACER WIRE MIN. 2' COVER

6" PVC FORCEMAIN W/ 2" NMC 

6"x6"x6" TEE

INVERT = 879.20

OF HDPE MANHOLE TO DRAINAGE STRUCTURE

3" PVC PIPE FROM INVERT 

SEE SHEET       FOR POND GRADING
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HONEYWELL POND PLAN

0 50 FT 100 FT

(SEE SANITARY SEWER & WATERMAIN PLAN)

6" DIP STUB W/ RPZ FROM WATERMAIN

W/ 2" NMC AND TRACER WIRE

6" PVC FORCEMAIN @ 0.5% GRADE

W/ 2" NMC AND TRACER WIRE

6" PVC FORCEMAIN @ 1.3% GRADE

INVERT = 886.00

AND TRACER WIRE MIN. 2' COVER

6" PVC FORCEMAIN W/ 2" NMC 

90°BEND

INVERT = 895.50

(INSTALLED BY OTHERS)

CONNECT TO IRRIGATION SYSTEM 

AND TRACER WIRE MIN. 2' COVER

6" PVC FORCEMAIN W/ 2" NMC 
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177

0 25 FT 50 FT

HONEYWELL POND

DOUGLAS DRIVE

HONEYWELL POND PLAN

NOTES

   CONTROL IS REQUIRED.

   BE MAINTAINED, A SECOND REDUNDANT SEDIMENT

   WATER/WETLAND AND A NATURAL BUFFER CANNOT 

3. WHERE WORK IS WITHIN 50 FEET OF A SURFACE 

   METHOD 3.

   SHALL BE COVERED WITH RAPID STABILIZATION

   OF COMPLETION OF CONSTRUCTION ACTIVITY,

   PERMANENT STABILIZATION WITHIN 7 DAYS

2. ALL EXPOSED SOILS, NOT COVERED WITH

   PERMANENT SEED & MULCH ARE PLACED.

   SEED & MULCH TO STABILIZE POND UNTIL 

   POSSIBLE, TO A SINGLE CONTOUR .USE TEMPORARY 

1. SILT FENCE SHALL FOLLOW, AS CLOSE AS 

   WITHIN 7 DAYS OF DISTURBANCE.

   AND CATEGORY 2 EROSION CONTROL BLANKET

   COVER CROP OF OATS (20 LBS/AC) (INCIDENTAL)

   WITH TYPE 33-261 SEED (35 LBS/AC) AND  

7. RESTORE ALL POND EDGES AND WOODED AREAS

   SEDIMENTATION COULD BE A PROBLEM.

   UNSTABILIZED AREAS WHERE EROSION OR 

    CONTROL DAY-TO-DAY AT DISTURBED 

6. THE CONTRACTOR SHALL PROVIDE PERIMETER 

   WHENEVER POSSIBLE.

   BE DONE BY PERMANENT TURF ESTABLISHMENT

5. STABILIZATION OF DISTURBED AREAS SHALL 

   INFILTRATION PROTECTION.

   DURING CONSTRUCTION BY APPROVED 

   PROTECTED FROM INFILTRATION OF SILT 

4. ALL STORM SEWER STRUCTURES SHALL BE 

STORM DRAIN INLET PROTECTION

SILT FENCE,TYPE MS

CULVERT END CONTROLS

SOD TYPE SALT RESISTANT

LEGEND

TO BE INSTALLED WITH LANDSCAPE PLAN)

(PERMANENT TURF ESTABLISHMENT

RAPID STABILIZATION METHOD 3

CONTROL BLANKET 

(INCIDENTAL) AND CATEGORY 2 EROSION

COVER CROP OF OATS (20 LBS/AC)

SEED TYPE 33-261 @ 35 LBS/AC) AND

AND CATEGORY 2 EROSION CONTROL BLANKET

AND FERTILIZER TYPE 3 AND MULCH TYPE 3 

SEED TYPE 25-131 @ 220 LBS/ACRE 

AND FERTILIZER TYPE 3 AND MULCH TYPE 3 

SEED TYPE 25-151 @ 120 LBS/ACRE 

AND FERTILIZER TYPE 3 AND MULCH TYPE 3

SEED TYPE 34-181 @ 35 LBS/ACRE
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CSAH 102 HYDRAULIC DESIGN AND CALCULATIONS   
S.A.P. 128-020-016, ETC./CITY PROJECT NO. 10-04 
WSB Project No. 1701-11 AND 1473-31 

XP-SWMM Existing Conditions 
 
The existing XP-SWMM model is the portion of the Bassett Creek Watershed Model that 
drains to Honeywell Pond and outlets into Bassett Creek. The existing conditions XP-
SWMM model was updated to better reflect the existing from Douglas Drive to Bassett 
Creek. Two 42 inch links were added to the downstream end of link PQ29-MH127. The 
first link is 429 feet and placed at a 1.08 percent grade while the second link is 884 feet 
and placed at a 0.75 percent grade. Data for these two links was gathered from record 
drawings of the system from Douglas Drive to Bassett Creek. 

 
In the exiting conditions the 100-year 24-hour HWL of the pond is 884.6 feet (see Figure 
1) and the flow rate to Bassett Creek is 85.7 cubic feet per second (see Figure 2).  

 
Figure 1: Existing Honeywell Pond 10 and 100 year – 24 hour HWLs 

 
Figure 2: Existing Flow Rates (10 and 100 year – 24 hour) to Bassett Creek 
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CSAH 102 HYDRAULIC DESIGN AND CALCULATIONS   
S.A.P. 128-020-016, ETC./CITY PROJECT NO. 10-04 
WSB Project No. 1701-11 AND 1473-31 

XP-SWMM Proposed Conditions 
 
The proposed model was updated to reflect the stage storage from the grading plan for 
Honeywell Pond. The weir and 24-inch storm sewer were also added to the model.  
 
In the proposed conditions the 100-year 24-hour HWL of the pond is 884.6 feet (see 
Figure 3) and the flow rate to Bassett Creek is 85.4 cubic feet per second (see Figure 4).  
 

Figure 3: Proposed Honeywell Pond 10 and 100-year 24-hour HWLs 
 

 
 

Figure 4: Proposed Flow Rates (10- and 100-year 24-hour) to Bassett Creek 
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CSAH 102 HYDRAULIC DESIGN AND CALCULATIONS 
S.A.P. 128-020-016, ETC./CITY PROJECT NO. 10-04 
WSB Project No. 1701-11 AND 1473-31

XP-SWMM Results Summary 

The changes to the pond from existing to proposed conditions include: 

• The NWL of the pond does not change from the exiting to proposed conditions.
• The dead pool volume increases from 3.7 to 11.2 acre-feet.
• The live pool volume increases from 22 to 24.7 acre-feet.
• The total drainage area of the pond increases from 702 to 768 acres.
• The 100-year 24-hour HWL does not increase.
• The peak flow rate to Bassett Creek decreases from 85.7 to 85.4 cfs.

Table 1: XP-SWMM Results Summary 
Existing 

Condition
Proposed 
Condition

NWL (Outlet Elevation) (ft) 876.4 876.4
100 Year - 24 hour HWL (Atlas 14) (ft) 884.6 884.6
Peak Flow Rate to Basset Creek (cfs) 85.7 85.4
Pond Surface Area at HWL (ac) 3.6 3.6
Dead Pool Volume (ac-ft) 3.7 11.2
Live Pool Volume (ac-ft) 22 24.7
Honeywell Pond Drainage Area (ac) 702 768
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C. P8 Results (Honeywell Pond Phosphorus Removals) 
 

P8 Existing Conditions 
 
The existing P8 model is the portion of the Bassett Creek Watershed Model that drains to 
Honeywell Pond and outlets into Bassett Creek. The existing conditions model was not 
altered. The existing conditions drainage area map can be found on the next page.  
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Watershed Device Watershed Device Watershed Device Watershed Device
70 AC-1A BC-HH1232-GVGC5 BC-A4.4 Decola Ponds B_C BC-HH1232-0A-3 BC-HH1232-0A BC-HH1232-GVGC6 BC-HH1232GVGC6
70 AC-1B MS-70AC1 BC-A4.5 Decola Ponds B_C BC-HH1232-0A-4 BassettCreek BC-HH1232-GVGC7 BC-HH1232-GVGC7
BC-101-2 BassettCreek BC-A4.6 Decola Ponds B_C BC-HH1232-0B BC-HH1232-0B BC-HH1232-GVGC8 GVGC8
BC-101-4 BassettCreek BC-A4.7 Decola Ponds B_C BC-HH1232-0C BC-HH1232-0C BC-HH1232-GVGC9 BC-HH1232GVGC9

BC-10-1A-1 BassettCreek BC-A4.8 Madison Pond BC-HH1232-1 HH 1232-1 BC-HH123-3-1 BassettCreek
BC-10-1A-2 BassettCreek BC-A4.9-1 Madison Pond BC-HH12321-NW-A Loop F Pond BC-HH123-3-2 BC-HH123-3
BC-10-1A-3 BassettCreek BC-HH11 Honeyw ell Pond BC-HH12321-NW-B NW-B BC-HH123-3-3 BassettCreek
BC-10-1A-4 BC10-1A BC-HH1-1 BC-HH1-1 BC-HH1232-2 BC-HH1232-2 BC-HH12A-1 BassettCreek
BC-10-1B-1 BassettCreek BC-HH1111-1 Madison Pond BC-HH12322-14 Loop F Pond BC-HH12A-2 BassettCreek
BC-10-1B-2 BassettCreek BC-HH111-E Decola Pond F BC-HH12322-2 BC-HH12322-2 BC-HH12A-3 BassettCreek
BC-10-1B-3 BC10-1B BC-HH111-W Decola Pond E BC-HH123222-2B BC-HH123222-2A BC-HH12A-4 BC-HH12
BC-102-2 Decola Ponds B_C BC-HH12-1 BC-HH12-1 BC-HH12322-3 BC-HH12322-3B BC-HH12A-5 BassettCreek
BC-102-3 BassettCreek BC-HH121-N Hampshire Pond BC-HH1232-3A Boone Ave Pond BC-HH12B BCHH12
BC-102-4 BassettCreek BC-HH121-S BC-HH121-S BC-HH1232-3B BC-HH1232-5 BC-NOID-N Decola Ponds B_C
BC-102-5 BassettCreek BC-HH123-0 BC-HH1231-E BC-HH1232-4 BC-HH1232-4 BC-NOID-SE Decola Pond D
BC-10-3 BC-10-3 BC-HH123-1 BC-HH1231-E BC-HH1232-5 Loop F Pond BC-NOID-SW1 Decola Pond A
BC-10-4 BC-P-10-4 BC-HH12311-1 BC-HH12311-1 BC-HH1232-6 BC-HH1232-6A BC-NOID-SW2 BC-NOID-SW2
BC-81-1 BassettCreek BC-HH12311-3 BC-HH12311-3 BC-HH1232-GVGC1 Pond C C3 BC-HH1111-1B
BC-81-2 BC81-2 BC-HH123-1A BC-HH123-1 BC-HH1232-GVGC10 BC-HH1232-GVGC10 ML-GV-ML1-A BC-HH12311-4A
BC-84-7 Decola Pond E BC-HH123-1B1 BC-HH123 BC-HH1232-GVGC11 BC-HH1232GVGC11 ML-GV-ML1-B BC-HH12311-2
BC-8-9-1 BassettCreek BC-HH123-1B2 BC-HH1231-E BC-HH1232-GVGC12 BC-HH1232-GVGC12 ML-GV-ML2 BassettCreek
BC-8-9-2 BassettCreek BC-HH1231-E BC-HH1231-E BC-HH1232-GVGC13 BC-HH1232-GVGC13 SL-RR3-1 BassettCreek
BC-91-5 BassettCreek BC-HH1231-NE BC-HH1231-E BC-HH1232-GVGC14 BC-HH1232-GVGC14 SL-RR3-2 BassettCreek
BC-9-5-1 BassettCreek BC-HH1231-NW BC-HH1231-NW BC-HH1232-GVGC15 BC-HH1232-GVGC15 SL-TL1 BC-HH1232-GVGC16
BC-9-5-2 BassettCreek BC-HH1231-SW1 BC-HH1231-SW1 BC-HH1232-GVGC17 BC-HH1232-GVGC17 WL-1 WL1 (Kilmer Pond)
BC-9-5-3 BC-9-5 BC-HH1231-SW2A BC-HH1232-W BC-HH1232-GVGC2 Pond B WL-2 WL8 Westw ood Lake
BC-A4.1 BC-HH1232-GVGC5 BC-HH1231-SW2B BC-HH1231-SW2 BC-HH1232-GVGC3 BC_HH1232-GVGC3 WL-3 WL8 Westw ood Lake
BC-A4.2 Decola Ponds B_C BC-HH1232-0A-1 BassettCreek BC-HH1232-GVGC4 BC-HH1232-GVGC4 WL-4 WL4
BC-A4.3 Decola Ponds B_C BC-HH1232-0A-2 BassettCreek BC-HH1232-GVGC5 BC-HH1232-GVGC5 WL-5 WL5
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P8 Proposed Conditions 
 
The proposed conditions model was updated to reflect the low flow diversion system. A 
general device was added with the normal flows routed to Honeywell Pond and the 
spillway flows routed to Bassett Creek. The stage discharge data was exported from the 
proposed XP-SWMM model. These stage discharge rates were imported into the general 
device to reflect the flows of the low flow diversion system. The proposed conditions 
drainage area map can be found on the next page. 
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Watershed Device Watershed Device Watershed Device Watershed Device
70 AC-1A BC-HH1232-GVGC5 BC-A4.4 Decola Ponds B_C BC-HH1232-0A-3 BC-HH1232-0A BC-HH1232-GVGC6 BC-HH1232GVGC6
70 AC-1B MS-70AC1 BC-A4.5 Decola Ponds B_C BC-HH1232-0A-4 BassettCreek BC-HH1232-GVGC7 BC-HH1232-GVGC7
BC-101-2 BassettCreek BC-A4.6 Decola Ponds B_C BC-HH1232-0B BC-HH1232-0B BC-HH1232-GVGC8 GVGC8
BC-101-4 BassettCreek BC-A4.7 Decola Ponds B_C BC-HH1232-0C BC-HH1232-0C BC-HH1232-GVGC9 BC-HH1232GVGC9

BC-10-1A-1 BassettCreek BC-A4.8 Madison Pond BC-HH1232-1 HH 1232-1 BC-HH123-3-1 BassettCreek
BC-10-1A-2 BassettCreek BC-A4.9-1 Madison Pond BC-HH12321-NW-A Loop F Pond BC-HH123-3-2 BC-HH123-3
BC-10-1A-3 BassettCreek BC-HH11 Honeyw ell Pond BC-HH12321-NW-B NW-B BC-HH123-3-3 BassettCreek
BC-10-1A-4 BC10-1A BC-HH1-1 BC-HH1-1 BC-HH1232-2 BC-HH1232-2 BC-HH12A-1 BassettCreek
BC-10-1B-1 BassettCreek BC-HH1111-1 Madison Pond BC-HH12322-14 Loop F Pond BC-HH12A-2 BassettCreek
BC-10-1B-2 BassettCreek BC-HH111-E Decola Pond F BC-HH12322-2 BC-HH12322-2 BC-HH12A-3 BassettCreek
BC-10-1B-3 BC10-1B BC-HH111-W Decola Pond E BC-HH123222-2B BC-HH123222-2A BC-HH12A-4 BC-HH12
BC-102-2 Decola Ponds B_C BC-HH12-1 BC-HH12-1 BC-HH12322-3 BC-HH12322-3B BC-HH12A-5 BassettCreek
BC-102-3 BassettCreek BC-HH121-N Hampshire Pond BC-HH1232-3A Boone Ave Pond BC-HH12B BCHH12
BC-102-4 BassettCreek BC-HH121-S BC-HH121-S BC-HH1232-3B BC-HH1232-5 BC-NOID-N Decola Ponds B_C
BC-102-5 BassettCreek BC-HH123-0 BC-HH1231-E BC-HH1232-4 BC-HH1232-4 BC-NOID-SE Decola Pond D
BC-10-3 BC-10-3 BC-HH123-1 BC-HH1231-E BC-HH1232-5 Loop F Pond BC-NOID-SW1 Decola Pond A
BC-10-4 BC-P-10-4 BC-HH12311-1 BC-HH12311-1 BC-HH1232-6 BC-HH1232-6A BC-NOID-SW2 BC-NOID-SW2
BC-81-1 BassettCreek BC-HH12311-3 BC-HH12311-3 BC-HH1232-GVGC1 Pond C C3 BC-HH1111-1B
BC-81-2 BC81-2 BC-HH123-1A BC-HH123-1 BC-HH1232-GVGC10 BC-HH1232-GVGC10 ML-GV-ML1-A BC-HH12311-4A
BC-84-7 Decola Pond E BC-HH123-1B1 BC-HH123 BC-HH1232-GVGC11 BC-HH1232GVGC11 ML-GV-ML1-B BC-HH12311-2
BC-8-9-1 BassettCreek BC-HH123-1B2 BC-HH1231-E BC-HH1232-GVGC12 BC-HH1232-GVGC12 ML-GV-ML2 BassettCreek
BC-8-9-2 BassettCreek BC-HH1231-E BC-HH1231-E BC-HH1232-GVGC13 BC-HH1232-GVGC13 SL-RR3-1 BassettCreek
BC-91-5 BassettCreek BC-HH1231-NE BC-HH1231-E BC-HH1232-GVGC14 BC-HH1232-GVGC14 SL-RR3-2 BassettCreek
BC-9-5-1 BassettCreek BC-HH1231-NW BC-HH1231-NW BC-HH1232-GVGC15 BC-HH1232-GVGC15 SL-TL1 BC-HH1232-GVGC16
BC-9-5-2 BassettCreek BC-HH1231-SW1 BC-HH1231-SW1 BC-HH1232-GVGC17 BC-HH1232-GVGC17 WL-1 WL1 (Kilmer Pond)
BC-9-5-3 BC-9-5 BC-HH1231-SW2A BC-HH1232-W BC-HH1232-GVGC2 Pond B WL-2 WL8 Westw ood Lake
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P8 Results Summary 
 
The water quality changes from existing to proposed conditions include: 

 
• The increase of total phosphorous removed from 36.3 to 60.9 pounds per year 
• The increase of percent total phosphorus removed from 17.3 to 24.5  

 
Table 2: P8 Results Summary 

 

Existing 
Condition

Proposed 
Condition

TP removed (lb/yr) 36.3 60.9
Percent TP Removed (%) 17.3 24.1
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D. WATER BALANCE (IRRIGATION AND INFILTRATION 
CALCULATION) 

 
A water balance was conducted, using 50 years of historical rainfall data, to verify that 
the volume of water 1.5 feet below the normal water level is sufficient to supply both the 
Sandburg Fields Irrigation System and the Douglas Drive Underground Infiltration 
System. The SCS methodology was used to calculate runoff volume. A Curve Number 
(CN) of 61 was used for the pervious area (499 acres) and a CN of 98 was used for the 
impervious area (269 acres). 
 
Based on the water balance results, if both the irrigation and infiltration systems operate 
during the months of May to September, there will be approximately 7 days in the year 
where the water level in the pond will reach 1.5 feet below the NWL. 

 
Table 3: Irrigation Pumping Demand 

 
Sandburg Fields Irrigation System 

  
Irrigation 

Depth 
 (in) 

Site 
Size 
 (ac) 

Volume  
(Gal) 

Water 
Pumped* 

 (%) 
Weekly Irrigation Demand 
(in) 1.00 17 462,000 85% 
Daily Irrigation Demand (in) 0.14 17 66,000 85% 
Two Day Demand                                        
Applied every other Day (in) 0.29 17 132,000 85% 

*Percentage of total water pumped from Honeywell Pond 
 

Table 4: Infiltration Pumping Demand 
 

Douglas Drive Underground Infiltration System  

  
Infiltration 

Rate 
(in/hr) 

Site 
Size 
 (ac) 

Volume  
(Gal) 

Water 
Pumped* 

 (%) 
Weekly Volume Infiltrated 0.40 0.11 84,000 15% 
Daily Volume Infiltrated 0.40 0.11 12,000 15% 
Two Day Demand                                        
Applied every other Day 0.40 0.11 24,000 15% 

*Percentage of total water pumped from Honeywell Pond 
 

Based on the total volume irrigated and infiltrated, the estimated Total Phosphorus 
removal provided by the two systems is approximately 15 pounds per year.  

 
  



 

  
 
CSAH 102 HYDRAULIC DESIGN AND CALCULATIONS   
S.A.P. 128-020-016, ETC./CITY PROJECT NO. 10-04 
WSB Project No. 1701-11 AND 1473-31 

Table 5: Irrigation and Infiltration Estimated Phosphorus Removal 
 

Estimated Phosphorus Removal 
Gal/Year Estimated Concentration (micrograms/L) Annual TP Removed (lbs) 

11,446,564 160 15.3 
 
Pumping for Irrigation of Sandburg Fields 
 
A water balance was developed using available volume in Honeywell Pond (first 1.5 feet 
below the NWL) and irrigation demand at Sandburg Fields. The water balance assumes 1 
inch of irrigation will occur per week over 17 acres of fields. This results in an irrigation 
demand of 462,000 gallons per week. This allows for the following: 

 
• Volume available to be pumped for approximately 2.5 weeks without rain. 

o The drawdown from upstream storage basins following a rainfall event will 
extend the timeframe where volume is available for pumping. 

• The pumping volume will fully replenish (if down the full 1.5 feet) with a 0.35 inch 
rain event. 

 
Table 6: Sandburg Irrigation System Design Results 

 
Irrigate Sandburg Learning Center Fields 

  Final 
Design* 

Pumping Below NWL (ft) 1.5 
Volume of Water available to pump (ac-ft) 3.37 
Acres of irrigation (ac) 17 
Volume of water needed to irrigate per season (ac-ft) 28.3 
TP removed (lb/yr) 12.3 
Seed mix to be used in the 1.5 foot pond bounce zone 33-261 

     * Assumes 1 inch per week 
 

The Sandburg Fields Irrigation System was design by SRF Consulting Group, Inc. and 
will be constructed in conjunction with the Honeywell Pond and Douglas Drive Projects. 
The Sandburg Learning Ctr. Athl. Field Improvements plan set is provided in this report 
and is located at the end of this section.  

 
Pumping for Douglas Drive Infiltration  
 
The stormwater volume reduction for the project corridor has been provided by an 
underground infiltration system south of the Honeywell Pond. Water from Honeywell 
Pond will be pumped to the infiltration system though a 6-inch force main. CenterPoint 
Energy is abandoning a casing under the rail road tracks. This casing will be used to 
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house the force main avoiding the need for drilling under the tracks. This system will 
infiltrate approximately 5-9 acre feet of stormwater each year. The water volume 
reduction required per the NPDES permit is 1 inch of runoff over the new impervious 
surface created by the project. The project is creating 2.26 acres of new imperious 
surface. Therefore, 1 inch of runoff from 2.26 acres of new impervious equates to 3.9 
acre feet of water that needs to be infiltrated per year (annualizing 50 years of rainfall 
data). 
 

(32.43 𝑖𝑖𝑖𝑖 − 11.86 𝑖𝑖𝑖𝑖) ∗
1 𝑓𝑓𝑓𝑓

12 𝑖𝑖𝑖𝑖
∗ 2.26 𝑎𝑎𝑎𝑎 = 3.87 𝑎𝑎𝑎𝑎 − 𝑓𝑓𝑓𝑓 𝑜𝑜𝑜𝑜 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑡𝑡𝑡𝑡 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑝𝑝𝑝𝑝𝑝𝑝 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 

 
The Douglas Drive system is estimated to infiltrate 5 acre-feet of water each year at a 
minimum (removal of between 2 and 4 pounds of TP per year). Therefore the infiltration 
system is adequately sized to meet the volume reduction requirements needed for this 
project. 
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CRITICAL ANALYSIS
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HUNTER I-40 ROTOR1 HUNTER I-25 ROTOR2

FROM BASE OF FENCE LINE

MANUFACTURED 12" SWING
JOINT ON ALL ROTORS 1" AND
ABOVE - TYPICAL

HIGH SPEED ROTOR
IN AGLIME AREA -

TYPICAL.

BRICK
SUPPORTS -
TYPICAL.

FILL 6" VALVE BOX
WITH COURSE

GRAVEL.

LEAVE COVER OFF VALVE BOX.

TOP OF VALVE BOX AND HEAD
1/4" LOWER THAN GRADE.

AGLIME HIGH SPEED ROTORS3 HUNTER ICV4

WALL MOUNT CONTROLLER5 HUNTER I-206

MASTER VALVE & BASELINE FLOW SENSOR ASSEMBLY

TO
SYSTEM

7

1. DESIGN BASED ON POC ANALYSIS (downstream of meter).
2. This irrigation design is from the point of connection only.  This design is based on the

pressure
and volume indicated in item #1, which is furnished and verified by others.  Booster pump may
be required if pressure and flow do not meet listed requirements.

3. Contractor shall be responsible to field verify the information in the POC Analysis.
4. This irrigation design is diagramatic.  Adjustments to pipe, valve and/or head placement may

be required of contractor.
5. FULL and COMPLETE coverage is required.  The irrigation contractor shall make any

necessary minor adjustments to the irrigation layout required to achieve FULL and
COMPLETE coverage of irrigated areas at no additional cost to owner.

6. Bidding contractors shall become thoroughly familiar with all facets of the proposed irrigation
systemand the central control requirements.  Failure to clarify misunderstandings or the intent
of this drawing and/or specifications before submittal of bid shall be the sole responsibility of
the contractor.

7. This irrigation system shall be installed as per manufactures specifications.
8. This irrigaiton design shows necessary materials, but certain other materials may have to be

suppliedand installed by the irrigation contractor in order to have, upon completion, a fully
operational irrigation system.

9. The irrigation contractor shall locate ALL underground utilities, and they shall take every
precaution not to damage or disturb such improvements.  Coordinate with General Contractor
as necessary.

10. The irrigation contractor shall arrange for any necessary permits and/or inspections required
by local agencies or ordinances during the course of construction.

11. ALL PVC piping under continuous pressure shall be Class 200, all other PVC shall be Class
160.

12. ALL backflow devices shall be installed as per local code.
13. ALL wiring as per local code.
14. Electrical power shall be provided to within five (5) feet of controller(s) location.  Coordinate

with Owners Representative as to the final location of controller(s).  Coordinate with Electrical
Contractor as required.

15. Control wire shall be solid copper wire U.L. approved for direct burial in ground.  Minimum
gauge - #14 (#12 for runs over 2000') or as otherwise specified.  Ground Wire (where
applicable) shall be white.

16. 24VAC wire splicing material will be direct burial splice kit as manufactured by 3M, specifically
DBY-6 & DBR-6.

17. Install rain sensors on vertical surfaces.  Coordinate with Owners Representative as to final
location of rain sensor, weather stations and any additional sensors.

18. ALL valves, quick-couplers and wire splices shall be located in valve boxes with labeled
covers and buried flush with grade.

19. Winterization of the irrigation system shall be as per the manufacturers specifications.
20. Sleeving is required under ALL walks and roadways.  Sleeves shall extend a minimum of 18"

beyond edge of walk/roadway and be marked.  Wire shall be contained in a separate, 1 12"
min., sleeve.

IRRIGATION GENERAL NOTES:8
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